&

joo
KRl

ET—
-

L) [/ .
U JOU
:" A l lll I\ I+ t :I ) d | ::‘: '
i : | 589, Z( . | 0.4

TN

gy

/,’
¥
) e =t

O mnstcommcus
@ L - i s @ o e AR IMPACTFACTOR

- . -
l“mﬁtnj«l ot I-Et. i I.\'l ‘ C : CiteFactor DR | S =t s--h‘

TOMETWEN WE WS AN TIE GO

& http://mijstjournal.com



\ ’ ISSN: 2582-4686 SJIF 2021-3.261,SIF 2022-2.889,
2023-5.384, 2024-6.875 ResearchBib IF: 8.848 / 2024
THE MULTIDISCIPLINARY JOURNAL OF SCIENCE AND TECHNOLOGY
MULTIDISCIPLINARY JOURNAL OF SCIENCE
AND TECHNOLOGY (2582-4686)

VOLUME-4, ISSUE-9, SEPTEMBER

Editor in Chief
Dr. Rajeet Ojha - Interdisciplinary Research in Basic Sciences, Jamia Millia Islamia, New Delhi
-110025, India

Editorial Team
Sunita Sarawagi - Indian Institute of Technology Bombay, Mumbai, India.

Eshkaraev Sadridin Chorievich - associate professor of the Department of Analytical Chemistry
of Termiz State University, Doctor of Philosophy Chemical Science, Termez, Uzbekistan. ORCID
esadir_74@rambler.ru

Furkat B. Eshkurbonov - Editor of chemical science, Termiz institute of engineering and
technology, doctor of sciences in chemistry, Professor of technology of organic substance and
materials on their basis. E-mail: furgateshqurbonov@gmail.com

Shakhlo Sh.Yuldasheva - Editor of pedagogical sciences Uzbekistan state University of World
Languages Doctor of Philosophy in pedagogics, Professor of Theory and methodology of teaching
and bringing up. https://orcid.org/0000-0001-9797-8635

E-mail: shahlondpi@gmail.com

Dr Manjunatha LH - Professor,REVA University, INDIA

Zilola 1. Salisheva - Editor of pedagogical sciences Uzbekistan state University of World
Languages Doctor of Philosophy in pedagogical science, Docent of Theory and methodology of
teaching and bringing up. https://orcid.org/0009-0002-2000-5135

E-mail: salisheva_z@mail.ru

Asish Bera - Edge Hill University, UK, BITS Pilani, India

Fozilova F. Mokhigul - Editor of pedagogical sciences Uzbekistan state University of World
Languages Doctor of Philosophy in pedagogical science. https://orcid.org/0009-0001-9464-6480
E-mail: foziloval204@gmail.com

Dr__Sunildro LS Akoijam - Assistant Professor of Management, North
Eastern Hill University, India

Rakhmankulov E. Jasur - Editor of technical sciences Termez institute of Engineering and
Technology Doctor of Philosophy in technical science. E-mail: jasurer87@gmail.com

Madan Mohan Singh - Professor of Mathematics, North-Eastern Hill University, Shillong, India
Khamra D.Abdullaev - Associate Professor of the Department of Uzbek Language and
Literature, Candidate of Philological Sciences, Karakalpak State University named after Berdak,
Republic of Uzbekistan. E-mail: abdullaevxamro7173@gmail.com

Dr. Anupam Singh - Associate Professor-CSE, Graphic Era Hill University Dehradun, India
Nusratov.N.Anvar - Editor of pedagogical sciences, Bukhara State University Doctor of
Philosophy in pedagogical sciences.

Dr. Sargam Bahl Walia - School of Management, Graphic Era Hill University, Dehradun,
Uttarakhand, India

Abdurasulov A.Abdullajon - Editor of pedagogical sciences, Kokand State Pedagogical Institute
Doctor of Philosophy in pedagogical sciences.

Narayan Pradhan - Indian Association for the Cultivation of Science



https://scholar.google.com/citations?hl=en&user=Hg4HmTAAAAAJ
https://scholar.google.com/citations?user=vkY3Oz4AAAAJ&hl=ru
https://orcid.org/0000-0003-1711-3303
mailto:esadir_74@rambler.ru
https://scholar.google.com/citations?hl=ru&user=At7lxrMAAAAJ
mailto:furqateshqurbonov@gmail.com
https://scholar.google.com/citations?hl=ru&authuser=2&user=tSBIrkAAAAAJ
https://orcid.org/0000-0001-9797-8635
mailto:shahlondpi@gmail.com
https://scholar.google.com/citations?hl=en&user=JrCf3ukAAAAJ
https://scholar.google.ru/citations?user=7sqTGN8AAAAJ&hl=ru&oi=ao
https://orcid.org/0009-0002-2000-5135
mailto:salisheva_z@mail.ru
https://scholar.google.com/citations?hl=en&user=2MKgM3cAAAAJ
https://scholar.google.ru/citations?hl=ru&view_op=list_works&gmla=AP6z3ObBsZqbqvzdJB6gm8SP_0XSN6Zv7D0PnBAo-2uMjFGiQBnVgi4zWp40brGknTi7aOopBWEMwPMIuOjIp0cD7RoKrAgcdYqsVE0hx43w8iiefCg_gKXk&user=V7lCC5MAAAAJ
https://orcid.org/0009-0001-9464-6480
mailto:fozilova1204@gmail.com
https://scholar.google.com/citations?hl=en&user=MtqCjEMAAAAJ
mailto:jasurer87@gmail.com
https://scholar.google.com/citations?hl=en&user=xzAp0UEAAAAJ
https://scholar.google.com/citations?user=xFxn2dMAAAAJ&hl=ru
mailto:abdullaevxamro7173@gmail.com
https://scholar.google.com/citations?hl=en&user=GrM8DNYAAAAJ
https://scholar.google.com/citations?hl=en&user=Ye3v2hcAAAAJ
https://scholar.google.com/citations?user=OX6Rp4kAAAAJ&hl=ru
https://scholar.google.com/citations?hl=en&user=iGkNqpIAAAAJ

ISSN: 2582-4686 SJIF 2021-3.261,SJIF 2022-2.889,
2023-5.384, 2024-6.875 ResearchBib IF: 8.848 / 2024

THE MULTIDISCIPLINARY JOURNAL OF SCIENCE AND TECHNOLOGY

Nomozov K. Abror - Editor of technical science, Termez Institute of engineering and technology
Doctor of Philosophy in technical science. e-mail: abrornomozov055@gmail.com

Ashok Kumar - Kumar Associate Professor E&CE National Institute of Technology. Hamirpur,
India.

Misirov Kh. Zafar - Editor of technical science Termez Institute of engineering and technology
Doctor of Philosophy in technical science. e-mail: zafarmisirov1986@gmail.com

Anjali Pal - Department of Civil Engineering, Indian Institute of Technology Kharagpur -
721302, India.

Karimova Zevara Xadjibayevna - Editor of medical science, Associate Professor of the
Department of General Surgery, Pediatric Surgery and Pediatric Urology, Tashkent Medical
Academy, Termiz Branch

Rajnish Joshi - Professor of Medicine, All India Institute of Medical Sciences, Bhopal, India
Gulnara S. Agzamova - Editor of medical science, Associate Professor of the Department of
Hospital Therapy department, Doctor of science in medicine, Tashkent Medical Academy.
Mukul Kumar - IIT Mumbai (India); Meijo University (Japan); HEG Ltd. (India)

Diloram A. Urunbayeva - Editor of medical science, Associate Professor of the Department of
Endocrinology, Doctor of philosophy in medicine, Tashkent Medical Academy.

Prof.Kuruvilla Joseph - Indian Institute of Space Science and Technology(11ST)

Yigitaliyev S.Umidjon - Editor of philological science, Associate Professor of the Department of
Uzbek language, Doctor of philosophy in philological science , Kokand State Pedagogical Institute
Diyorov G. Khusan - Editor of technical sciences, Termez Institute of engineering and technology
Doctor of Philosophy in technical sciences.

E-mail: husan_diyorov88@mail.ru

Prof. Yogesh C. Sharma - D.Sc.,, FRSC, FBRS, FIAPS; FISEES, Department of
Chemistry, Indian Institute of Technology

Hudaykulova Shakhnoza Suvanovna - senior teacher of the Department of Uzbek and Russian
languages at the University of World Economy and Diplomacy, doctor of philosophy in
philological sciences (PhD), sh.suvanovna@gmail.com, ORCID number: https://orcid.org/0009-
0009-7734-9458

Masharipova Sultanposhsha Matrasulovna - Editor of philological science, Candidate of
Pedagogical Sciences, Associate Professor of the Department of Primary Education Methodology
at the Pedagogical Faculty of Urgench State University

Mavludakhon B. Gofurova - Editor of philological sciences, Kokan State Pedagogical Institute
is a teacher of the Department of English in preschool and primary education, doctor of philosophy
in philological sciences (PhD)

Professor _Indra_Mani_Mishra -Indian Institute of Technology (Indian School of Mines),
Dhanbad; Formerly at India

Fayziev A.Nozim - Editor of pedagogical science, Doctor of philosophy in pedagogical science,
Samarkand State Institute of Foreign Languages

Dilmurod Ya. Khojiev - Editor of medical science, Doctor of philosophy in medicine.
Shaymardanova A. Mokhichekhra - Editor of technical science, Termiz institute of Engineering
and Technology, doctor of philosophy in technical science.

E-mail: mokhichekhrashaymardanova@gmail.com

Iskandarova E. Dilnozakhon - Editor of medical sciences, Termiz branch of Tashkent Medical
Academy, doctor of philosophy in medical science (PhD)

3



https://scholar.google.com/citations?user=yan69SQAAAAJ&hl=ru
mailto:abrornomozov055@gmail.com
https://scholar.google.com/citations?hl=en&user=ovJo148AAAAJ
https://scholar.google.com/citations?hl=ru&user=uMaZ1roAAAAJ
mailto:zafarmisirov1986@gmail.com
https://scholar.google.com/citations?hl=en&user=tRNoehAAAAAJ
https://scholar.google.com/citations?hl=en&user=-BwAfDkAAAAJ
https://scholar.google.com/citations?hl=en&user=Xq7grzQAAAAJ
https://scholar.google.com/citations?hl=en&user=U3XSA_EAAAAJ
https://scholar.google.com/citations?hl=ru&user=PC74HYwAAAAJ
https://scholar.google.com/citations?hl=en&user=1OPMGpoAAAAJ
https://scholar.google.com/citations?hl=ru&view_op=list_works&gmla=AJ1KiT1iiR4XTNBHKtY_poc9VVbo3OAHKQimUrYS8Lnp-jTnAaAItIVd-NbbEGvFth6A3fUGnS4XaQAV66cz2IX6nuLILdpYcenwHimL5uglii4iT2RnVpPN&user=YKO3BEMAAAAJ
mailto:sh.suvanovna@gmail.com
https://orcid.org/0009-0009-7734-9458
https://orcid.org/0009-0009-7734-9458
https://scholar.google.com/citations?hl=en&user=5a0AAjIAAAAJ
https://scholar.google.com/citations?hl=ru&user=poh3rHAAAAAJ&scilu=&scisig=AOScLA0AAAAAZUOXzAKKBjnFYSGC6dUY4B4HDEc&gmla=AJ1KiT2pqYuuMSd9XcE8KT1rtjLiTT5OYSWd-HdBuFg2klpYUwiUkDS9K8EyUu8eL8NDGAdmtx-9pOY8K4fkGBH7gNTVKRjwCs6SZOUQPXWPXFcX10Tnfz92rG3Tjy7ogTJGr7Fo&sciund=13913843813088272804
mailto:mokhichekhrashaymardanova@gmail.com

\ ’ ISSN: 2582-4686 SJIF 2021-3.261,SIF 2022-2.889,
2023-5.384, 2024-6.875 ResearchBib IF: 8.848 / 2024
THE MULTIDISCIPLINARY JOURNAL OF SCIENCE AND TECHNOLOGY

Kadirova A. Dilfuza - Editor of philological sciences, Kokan State Pedagogical Institute, doctor
of philosophy in philological science (PhD)

Rustam Z. Madiev - Editor of medical science, doctor of philosophy in medicine, Candidate of
Medical Sciences, cardiovascular surgeon of the highest category, associate professor, head of the
department of “Surgical diseases and surgery in family medicine” of the Termez branch of the
Tashkent Medical Academy

Yulchiyeva Marguba - Editor of technical sciences, Doctor of Philosophy in technical science,
Termez institute of engineering and technology. E-mail: margubayulchieva86@gmail.com
Zukhra M. Allamuratova- Editor of philological sciences, doctor of philosophy in philological
science, Karakalpak State University

Mugaddam Abduvaliyeva - Editor of Technical sciences, Termez institute of engineering and
technology, doctor of  philosophy in  Technical science(PhD) E-mail:
mugaddamabduvaliyeva@gmail.com

Kudaybergenov A. Murat - Editor of philological sciences, Doctor of Philosophy in philological
science, Karakalpak State University

Genjebay M. Abishov - Editor of philological sciences, Karakalpak State University, associate
professor, doctor of philosophy in philological science(PhD)

Chorieva B. Nigora - Editor of Technical sciences, Termez institute of engineering and
technology, doctor of  philosophy in  Technical  science(PhD) E-mail:
chorievanigora5@gmail.com

Jenisbay O. Tanirbergenov - Editor of philological sciences, Karakalpak State University, docent
of Karakalpak language, doctor of philosophy in philological science(PhD)

Gulyamov B. Yorkin - Editor of medical sciences, Tashkent Medical Academy’s Branch of
Termez, doctor of philosophy in medicine (PhD), docent of Traumatalogy and Orthopaedy
Otamurodov. A. Furkat - Editor of Medical sciences, Termez branch of Tashkent medical

academy, doctor of science in Medicine (DSc)

Nuritov Nurpullo Rajabovich - Editor of Medical sciences, Termez branch of Tashkent medical
academy, doctor of philosophy in Medicine(PhD)

Rakhman. O. Mukhamadiev - Editor of Medical sciences, Head of Ophthalmology Department
of Surkhandarya Regional Multidisciplinary Medical Center, Professor of Ophthatmology

Azat. A. Yusupov - Editor of Pedagogical sciences, Karakalpak State University, doctor of
Philosophy in Pedagogical sciences. E-mail: yusupov.azat82@gmail.com

Daniyarova. J. Zamira - Editor of Philologigacal sciences, Nukus Innovation Institute, doctor
of Philosophy in Philologigacal sciences

Gulara. A. Yusupova - Editor of Pedagogical sciences, Nukus State Pedagogical Institute, doctor
of Philosophy in Pedagogical sciences, docent of Theory and methodology of teaching and
bringing up.

Shakhista. M. Buranova - Editor of Pedagogical sciences, Nukus State Pedagogical Institute,
doctor of philosophy in Pedagogics



https://scholar.google.com/citations?user=J0ztIywAAAAJ&hl=ru
https://scholar.google.ru/citations?user=0P8kPCYAAAAJ&hl=ru
https://scholar.google.ru/citations?user=0P8kPCYAAAAJ&hl=ru
https://scholar.google.ru/citations?user=T60o2sgAAAAJ&hl=ru
https://scholar.google.ru/citations?user=p58wrvYAAAAJ&hl=ru
https://scholar.google.com/citations?user=2SUJ-zwAAAAJ&hl=ru

: 2582-4686 SJIF 2021-3.261,SJIF 2022-2.889, 2024-
5 ResearchBib IF: 8.848 / 2024

THE MULTIDISCIPLINARY JOURNAL OF SCIENCE AND TECHNOLOGY

VOLUME-4, ISSUE-9
KYXKEJNIBI (COLEOPTERA, CARABIDAE) HUKHET'O

3APA®IIAHA(UZBEKISTAN)
L.Kh.Alimova,

Bukhara State University
*e-mail: liz.a@.mail.ru

Abstract. The taxonomic composition and ecological-faunistic characteristics of the fauna of
ground beetles in the lower reaches of the Zarafshan River were analyzed. 43 species of ground beetles
belonging to 28 genera, 19 tribes and 9 subfamilies were identified. The dominant species are Calathus
ambiguus (20.21%), Machozetus lehmanni (17.44%), Harpalus distinguendus (16.23%), Scarites
bucida (7.6%) and Machozetus concinnus (5.35%), while the subdominant - Scarites terricola (4.32%)
Megacephala euphratica (3.97%), Amara aenea (2.94%), Amara ovata (2.25%) and Harpulus rubripes
(2.07%). The composition of the carabid fauna consists of two ecologically sharply different species
complexes: xerophiles (inhabiting desert biotopes) and mesohygrophiles (inhabiting agrcenoses).
Syntomus obscuroguttatus, Harpalus affinis, and Scarites subcylindricus were noted for the fauna of
Uzbekistan for the first time.

Keywords. Zarafshan River, ground beetles, taxonomic composition, similarity coefficient,
new records.

Introduction. The family Carabidae is one of the largest families of beetles. According to some
estimates, the number of ground beetle species in the world fauna exceeds 40000 [Thiele, H.U., 1977].
However, the number of described species increases every year, and about 100 new species of these
beetles are discovered every year (Kotze et al., 2011).

Along with the fact that ground beetles occupy an important place in the food chain in nature,
they can be indicators of biodiversity [Duelli and Obrist, 1998] and changes in the state of biotopes
[Niemela, 2000.]. And in agricultural landscapes, they constitute the main group of the herpetobiont
complex and are able to maintain the ecological balance, limiting the number of harmful insects and
weeds [Moritz et al., 2017; Khalimov et al., 2020; Ali et al., 2021; Serée et al., 2021,].

Information about the fauna of ground beetles in Uzbekistan, in particular the Zarafshan Range,
can be found in the works of A. Dadamirzaev (Dadamirzaev, 1978) and F. Khalimov (Khalimov, 2020).
In Uzbekistan, ground beetles, as entomophages of crop pests, have been studied in more detail in
cotton agrocenoses (Dadamirzaev, 1978, Bekmetova, 1991) and vegetable crops (Adashkevich and
Shukuraliev, 1990, Halimov, 2020).

Although, some information about the beetles of the Bukhara and Karakul oases, located in the
lower reaches of the Zarafshan River, is available in the works of R.A. Alimjonov and S.G. Bronshtein
(1956), A.G. Davletshina et al. (1979), A. Dadamirzaev (1978), special studies on the study of the
carabid fauna of this region were not carried out.

Material and methods. The studies were carried out in the period 2020-2022. in the territories
of the Bukhara and Karakul oases and adjacent territories. The beetles were collected using soil traps
of the Barber—-Heydemann type (Barber, 1931; Heydemann, 1955), light traps, an exhauster, and
manual collection. As traps, we used glass jars (Karpova, 1992) with a capacity of 0.5 L and a hole
diameter of 72 mm (the jars were buried in the soil so that the edges were at the level of the soil) placed
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in a line of 10 traps at a distance of 5 m from each other. Some of the traps were without fixative, and

some were with fixing liquid. A 4% formalin solution was used as a fixative, which was used to fill
soil traps by 1/3—1/2 of the volume. Traps were sampled once every 10—12 days. The collected beetles
were identified by species, counted and made a collection. To study the species composition of ground
beetles, desert biocenoses and agrocenoses (wheat, corn, cotton, potatoes, and alfalfa) were taken.

The degree of dominance was determined according to the Renkonen scale (Renkonen, 1944),
where more than 5% are dominant species, from 2% to 5% are subdominant species, 1-2% are few,
and less than 1% are rare species.

Statistical calculations of biodiversity were carried out according to the guidance of
E.A.Dunaev (1997):

Margalef index - DMg = (S-1) / InN, where S is the number of identified species, N is the total
number of individuals of all identified species, In is the natural logarithm;

Shannon's index - H’= -Epilnpi, where pi is the proportion of individuals of the i - the species,
¥-sum, In-natural logarithm;

Ménchnik index: DMn =S / VN, where S is the total number of identified species, N is the total
number of individuals of all species;

Shannon alignment: E = H’/ InS, where H’ is the Shannon index, S is the number of species;

Simpson index: D (SA) =X (ni (ni-1)) / N (N-1), where n is the number of individuals of the 1 -
the species, N is the total number of individuals, X is the sum of the indicators for all species;

Berger-Parker index: d = Nmax / N, where Nmax is the number of individuals of the most
abundant species, N is the total number of individuals of all species of the sample;

Chekanovsky-Serensen coefficient: CN = 2jN / (aN + bN), where aN + bN is the total number
of individuals in sites A and B, jN is the smallest of the two abundance of species found in both sites;

Jacquard coefficient: Cj = j / (a + b-j), where j is the number of common species in both
territories (sites, samples), and b is the number of species in each territory (sites, samples).

The compiled collection of ground beetles is stored in the Entomological Collection of
Samarkand University.

Results and discussion. During the research, 43 species of ground beetles were identified,
belonging to 28 genera, 19 tribes and 9 subfamilies (Table 1).

Table 1
Taxonomic composition of ground beetles of the Lower Zarafshan of Uzbekistan

Subfamily Tribe Species Desert | Agroce- | Share

biotopes | noses of
species,

%

Cicindelinae Megacephalini | Megacephala euphratica + - 3.97

Cicindelini Cicindela turkestanica + + 0.17

Cylindera sublacerata + - 0.35

Omophroninae | Omophronini | Omophron limbatum + - 0.17

Omophron rotundatum + + 0.17
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Carabinae Carabini Calosoma auropunctatum 0.35
Brachininae Brachinini Brachinus explodens 0.17
Scaritinae Scaritini Scarites terricola 4.32
Scarites bucida 7.60

Scarites subcylindricus 1.04

Scarites procerus 0.17

Dyschiriini Dyschirius cylindricus 1.55

Melaeninae Cymbionotini | Cymbionotum semelederi 0.17
Broscinae Broscini Broscus asiaticus 0.86
Trechinae Bembidiini Bembidion almum 0.52
Bembidion luridicorne 0.17

Ss?;i?;zr;ulatum 1.04

Elaphropus sp. 0.17

Tachyini Tachys centriustatus 0.17

Tachus sp. 0.17

Trechini Trechus quadristriatus 0.17

Pogonini Sirdenus grayii 0.17

Harpalinae Chlaeniini Chlaenius festivus 0.52
Chlaenius inderiensis 0.17

Harpalini Acupalpus flaviceps 1.90

Harpalus affinis 1.04

Harpalus distinguendus 16.23

Harpalus griseus 0.69

Harpulus rubripes 2.07

Harpalus rufipes 1.55

Loxoncus procerus 0.17

Liochirus cycloderus 0.52

Machozetus lehmanni 17.44



https://ru.wikipedia.org/w/index.php?title=Carabini&action=edit&redlink=1
https://species.wikimedia.org/wiki/Pallas
https://en.wikipedia.org/w/index.php?title=Scarites_subcylindricus&action=edit&redlink=1
http://insecta.pro/taxonomy/956508
http://insecta.pro/taxonomy/956233
https://en.wikipedia.org/wiki/Charles_De_Geer
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Machozetus concinnus + - 5.35

Lebiini Cymindis andreae + - 0.86
Syntomus obscuroguttatus + - 0.35

Singilis flavipes + - 0.35

Lebia festiva + - 0.17

Pterostichini Poecilus cupreus - + 0.86
Sphodrini Calathus ambiguus - + 20.21
Zabrini Amara aenea - + 2.94
Amara ovata - + 2.25

Amara similata - + 0.69

9 19 43 23 23 100.0

The number of species is clearly dominated by the subfamily Harpalinae, which includes 21
species and 49% of the total species diversity (Fig. 1).
Cicindelinae, 7% Omophroninae, 5%

Harpalinae, Carablnae 2%
49% Brachiings. -
12%
Melaeninae,
2%
Broscinae, ...

Trechinae,19%

Fig. 1. Share of subfamilies by number of species

The subfamily Trechinae accounts for 19% of the species (8 species). Among the dominant
subfamilies are also Scaritinae and Cicindelinae, constituting 12% and 8% of the carabid fauna,

respectively. The subfamilies Brachininae, Broscinae, Carabinae, and Melaeninae are the only species
in the beetle fauna of the region.

However, if you look at the abundance of individuals, the picture changes slightly. Thus, in
terms of the abundance of individuals, the share of the subfamily Harpalinae is still increasing and
amounts to 82% of all collected beetles (Fig. 2). On the contrary, the share of the subfamilies Trechinae,
Cicindelinae and Omophroninae is significantly reduced. Only Scaritinae retains its position, although

some changes are also observed. In general, according to the abundance of individuals, the share of 5
out of 9 subfamilies is less than 1%.
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Cicindelinae Omophroninae
Carabinae

Brachininae

Scaritinae, 10%
Melaeninae

Broscinae...

Harpalinae, 82% Trechinae, ...

Fig. 2. Proportion of subfamilies according to the abundance of individuals (not
indicated by proportion figures if they are less than 1%).

If we analyze the fauna of ground beetles by tribes, then the tribe Harpalini has the largest
number of representatives - 23.26% (10 species). The following places are occupied by Scaritini,
Bembidiini and Lebiini (each 9.3% (4 species) (Fig. 3).

Zabrini =———=%8g1

Sphodrini =5%33 1 27.92
Pterostichini Egzg
HLebIIInI 9.3 4224
arpalinl i 23.26 L ac.
Chlagnunl 99, 4.6
_Iggole &232 33
rechini =02 33
Tachyini =024
Bembidiini 9.3
Broscini == 9:,3
Cymbionotini =024
Dyschiriini == ﬁ@
Scaritinl == —-8.3%
Brachinini #8:48 33
Carabini =823 33
Omophronini 4.65
Cicindelini 282 465
Megacephal.. 2=6:48 33
0 DAbunlc?ance of indi\%()juals Elsgpecies diveréﬂy >0

Fig.3. Proportion of tribes in the fauna of ground beetles by the number of species and
by the abundance of individuals.

And here the proportion of different tribes in terms of the number of species and the abundance
of individuals do not coincide. Thus, in terms of the abundance of individuals, the proportion of the
tribe Harpalini increases sharply and amounts to 42.24% of all collected beetles. This is due to the
abundance of specimens of the dominant species of this tribe - Harpalus distinguendus and Machozetus

lehmanni. The tribe Sphodrini has a single representative (Calathus ambiguus) and makes up
2.33% of the species diversity of the ground beetle fauna. However, due to the high abundance of this
species, the tribe Sphodrini accounts for 27.92% of all collected beetles. Calathus ambiguus is the most
numerous species in agrocenoses and biotopes adjacent to agrocenoses.
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In the biocenoses of the lower Zarafshan, the dominant species of ground beetles are Calathus

ambiguus (the degree of dominance is 20.21%), Machozetus lehmanni (17.44%), Harpalus
distinguendus (16.23%), Scarites bucida (7.6%) and Machozetus concinnus (5.35%), and subdominant
- Scarites terricola (4.32%) Megacephala euphratica (3.97%), Amara aenea (2.94%), Amara ovata
(2.25%) and Harpulus rubripes (2.07%).

The territory of the Lower Zarafshan geographical district includes a variety of landscapes,
however, the biotopes of this region can be conditionally divided into two biotopes that differ sharply
in hydrothermal characteristics: desert and artificial (agrocenoses) associated with the economic
activity of the population. Of course, desert biocenoses are also used to some extent by the population
for grazing sheep and cattle. But the ecological conditions of these biotopes differ significantly from
the conditions of agricultural lands. Based on this, we conducted a comparative analysis of the beetle
fauna of these biotopes contrasting in terms of conditions.

In desert biotopes, where sands, sandy soils and salt marshes predominate, a peculiar fauna of
ground beetles is formed. It is dominated by species adapted to desert conditions of the genera
Megacephala, Scarites, Machozetus and Dyschirius. Megacephala euphratica, the only representative
of the genus Megacephala in the Palearctic, is widespread on solonchaks. And in the sand dunes, the
most numerous species of the genus Scarites. Although many species of this genus are distributed in
the tropical zone, more than 10 species are found in Uzbekistan (Kryzhanovsky, 1953). On the desert
biotopes of the study area, 4 species of this genus were identified, where the most numerous is the
endemic of Central Asia - Scarites bucida. If Scarites terricola was found both in desert biocenoses
and in agrocenoses, then Scarites subcylindricus was found only in agrocenoses. Over the years of
research, only one specimen of Scarites procerus eurytus was caught. However, this species is
widespread in the mountainous and foothill regions of Uzbekistan (Khalimov, 2020).

The genus Machozetus is an endemic genus of Central Asia, which includes only two species -
Machozetus lehmanni and Machozetus concinnus. In addition to Uzbekistan, Machozetus lehmanni is
also recorded in Afghanistan, Iran, Tajikistan and Turkmenistan, and Machozetus concinnus in
Tajikistan and Turkmenistan. In our studies, both species are dominant species in desert biocenoses.

In general, 23 species of ground beetles from 18 genera were found in the desert biocenoses of
the Lower Zarafshan (Table 1).

The dominant species in desert biocenoses are Machozetus lehmanni (37.41%), Scarites bucida
(16.3%), Machozetus concinnus (11.48%), Scarites terricola (9.26%), Megacephala euphratica (8.52
%). These five species make up 82.97% of all identified beetles. Acupalpus flaviceps (4.07%) and
Dyschirius cylindricus (3.33%) are noted as subdominant species.

The small number of the species Cicindela turkestanica, as well as the distribution of Chlaenius
festivus in desert biocenoses, is somewhat unexpected. The first species is widespread throughout the
territory of Uzbekistan, and Chlaenius festivus, like all species of the genus Chlaenius, is adapted in
hygrophilous habitats near water bodies. Apparently, individuals of this species flew into the world
from neighboring agrocenoses.

Zoophages predominate in the trophic structure of the beetle fauna of desert biocenoses (17
species, 77.3%). Mixophytophages include 3 species (13.6%), and phytophages are represented by 2
species (9.1%).

In agrocenoses, 23 species of ground beetles from 13 genera were identified. The most
representative are the genera Harpalus (five species, 21.8%), Bembidion and Amara (three species,
13.0% each).
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The species composition of ground beetles in agrocenoses differs significantly from that in

desert biocenoses. The genus Harpalus, both in terms of the number of species and the number of
individuals, dominates in agrocenoses, while no species of this genus have been recorded in desert
biocenoses. The same situation is observed for the genera Bembidion and Amara.

In general, in agrocenoses, the dominant species are Calathus ambiguus (39.8%), Harpalus
distinguendus (21.77%) and Amara aenea (5.78%), and the subdominant species are Scarites terricola
(4.76%), Amara ovata (4.42%), Harpulus rubripes (4.08%), Harpalus rufipes (3.06%), Harpalus
affinis (2.04%), Bembidion quadrimaculatum (2.04%), Scarites subcylindricus (2, 04%).

In agrocenoses, the proportion of subdominant and small number species is somewhat higher
compared to desert biocenoses. The trophic structure of ground beetles in agrocenoses consists of
zoophages (65.2%) and mixophytophages (34.8%).

A comparative analysis of the ecological diversity of the ground beetle fauna of these biotopes
is shown in Table 4.

Comparative analysis ofthe ecological diversity of the fauna of ground beetles of these biotopes
is shown in Table 2.

Table 2.
Comparative analysis of the fauna of ground beetles of agrocenoses and desert
biocenoses of the Lower Zarafshan

Indices of ecological diversity Agrocenoses Desert biocenoses
Number of species 23 22
The number of species common to both
biocenoses 4
Species richness indices:
Margalef Index 3,87 3,75
Shannon Index 2,09 2,06
Menhinick Index: 1,43 1,34
Evenness index:
Shannon alignment 0,67 0,86
Measures of dominance:
Simpson Index 0,216 0,196
Berger Parker Index 0,4 0,37
Similarity factors:
Jaccard coefficient 0,098
Chekanovsky-Sgrensen coefficient 0,078
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As the data obtained show, the indicators of species richness, evenness, and dominance

measures for the two types of biocenoses are quite close. The existing slight difference in evenness
indices and dominance measures is explained by a smaller number of dominant species in agrocenoses,
as well as their high degree of dominance.

However, it should be noted that the similarity coefficients of these biocenoses have a very low
value (Jaccard coefficient-0.098, Chekanovsky-Sorensen coefficient-0.078). This shows that the beetle
fauna of the compared biotopes is completely different, since the values of the coefficients are close to
zero. Only 4 species of ground beetles (Cicindela turkestanica, Omophron rotundatum, Scarites
terricola and Chlaenius festivus) were recorded in both biotopes.

Conclusion. Thus, the fauna of the ground beetles of the Lower Zarafshan includes 43 species
belonging to 28 genera, 19 tribes, and 9 subfamilies. The composition of the carabid fauna consists of
two ecologically sharply different species complexes: xerophiles (inhabiting desert biotopes) and
mesohygrophiles (inhabiting agrcenoses). Of the identified species, Syntomus obscuroguttatus,
Harpalus affinis and Scarites subcylindricus were first noted for the fauna of Uzbekistan.
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