I'nybookoyBamxaemblii PoicOexk 3apbLiabikoBHY!

[Ipodeccopcko-mpenogaBaTebCKuii COCTaB M BECh KOJUIEKTUB KBIPTBI3CKOTO
HallMOHAJIbHOTO arpapHoro yHusepcutera uM. K.M. CkpsaOuHa cepeyHo mo3apaBIIsiioT
Bac ¢ 60-netHum 1obuieem u 38-leTMEM TPYIOBOM NEATEIBLHOCTH M >KejaloT Bam
KPETIKOTO 3/10POBbsI, JaIbHEHIIIECH MJI0J0TBOPHOM JEATEIbHOCTA Ha 0J1aro mpoIBeTaHus
HaIllero y4eOHOTO 3aBeICHUS.

Bbi, PpicOek 3apbpUIIbIKOBHY - aKaJEeMHUK HAI[MOHAJIbHOM akaJeMuu HayK
Koipreizckoit PecriyOnuku, nOKTOp BeTepUHApHBIX Hayk, Jlaypear I'ocynmapcTBeHHOM
npemun Keipreizckoit PecryOnnku B 0051acTi HAyKH M TEXHUKH, 3aCTYKEHHBIN esITelNb
Hayku KP, pextop KbIprei3ckoro HanmoHaiabHOTO arpapHoro yHusepcurera um. K.
CkpsiOuHa. BeylIMii y4eHbI B 00J1aCTH BUPYCOJIOTUN U OMOTEXHOJIOTHH.

[locne oxonwyanuss MockoBckoi BetepuHapHoi akagemuu um. K.M. Cxpsouna
KOoTOpYy10 Bbl 3akoHuMIM OnecTsie, MOJyYWIn TUIJIOM ¢ OTiinuueM B 1983 roay, cBOIO
TPYIOBYIO JE€ATEIIbHOCTh Hayajdd T[JaBHBIM BETEPUHAPHBIM BpadyoM KOJIX03a
“Kommynusm” Tsup-Illanbckoro p-na Hapeiackoit obnactu. Ho, Bckope Bol monsuiy,
YTO XOTUTE 3aHUMAThCS HAyKoM U B 1985 rogy noctynuinu B acnupanTypy MOCKOBCKOM
BerepuHapHoi akamemuu uMm. K.M. Ckpsbuna. B ronpl yueOwl B acnupantype Bam
MOCYACTIMBUIOCH Pa00OTaTh C U3BECTHBIMHU COBETCKUMHU YUEHBIMHU, Kak akaieMuk CIopuH
Bacunmmit Hukonaesuy, npodeccop benoycosa Panca BacuibeBHa.

ITocne 3aBepuieHus actiupaHTypsl, Bel Bo3Bpatwincs B Kuprusuto, B cBoii anbma-
MaTep U MPOAOHKAIM CBOIO HAYUHYIO JIEATEILHOCTh B KaU€CTBE ACCHCTEHTA KadeIphl
AMU300TOJIOTUH, MUKPOOHOJIOTUH U Mapa3uTOJIOTUU Kuprusckoro
cenbckoxo3aiicTBeHHOro HHCTUTYTa UM. K.M. Cxpsiouna. Bee a3t roast Bama tpynoBas
JEeSTENHHOCTh HEPA3phIBHO CBA3aHA C (PIarMaHOM BBICHIETO arpapHOro 0Opa30BaHMS
PeciyOnmuku - KeIpreI3ckuM HallMOHAJIBHBIM arpapHbiM yHuUBepcuTeToM uM. K.U.
Ckpsibuna, B kotopom Bpl pabortanu mnpemnojaBarenemM, JOLEHTOM, 3aMECTUTEIEM
JieKaHa, IeKaHOM (haKkynbTeTa BETEPUHAPHOM MEAMLMHBI, MPOPEeccOpoM U HaKOHEI[ —
PEKTOpOM.

B 1989 roay Bl ycneniHo 3amuTiin KaHAUAATCKYI0, B 1997 rogy - TOKTOPCKYIO
muccepranuio; a B 1999 rony no pemennto BAK KP Bam 0bii0 mprcBoeHO ydeHOE
3BaHUe mpodeccopa.

B 2010 romy Bbr Obumu u30paHbl wieH-KOppecmnoHaeHToM, a B 2021 rony -
JNEeUCTBUTENBHBIM WieHOM (akagemukoM) Hanmonansuoit Axkanemun Hayk KP.

Ilog Bammm HayanoM BOCHMTBIBAETCS LEJI0€ IMOKOJIEHUE MOJOABIX YYEHBIX M
CHEUANINCTOB 10 BUPYCOJOTMM U MOJEKYJIsIpHOW Ouonoruu. Bl opranuzoBaiu
00y4eHHE MOJIOJIBIX MCCIIEIOBATENEH B IEPEAOBBIX MEXKTYHAPOIHBIX HAYUHBIX LEHTpaX
1o uccienoBanuo ocobo omacHbix mHpekiuii (Poccun, Kazaxcrane, CIIIA, Kanane,

SAnonuu, 'epmanun, llIBelinapun), KoTopbie Tenepb pabOTAIOT HE TOJILKO B HAIlEH
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pecnyOinke, HO WU B OJMKHEM M JalbHEM 3apyOexbe. SBIsSsACH YYEHUKOM U
IIOCJIE0BATENIEM COBETCKOM U pOCCUMCKOM IIKOJIBI BUpycoJioros akanemuka BACXHNJI
Ciopuna B.H. u mpodeccopa benoycosoit P.B., Bwel co3zmanu u BO3IJIaBWid B
Koipreizckoii PecnyOnuke oTe€4eCTBEHHYIO IIKONY BHPYCOJIOIOB, I€ MOJTOTOBUIU 5
JOKTOPOB U 18 KaHAMAATOB OMOJOTUUECKUX U BETEPUHAPHBIX HAYK.

Brl, yBaxaeMmblit PricOek 3apbuiIbIKOBIY, OJJTHUM U3 MEpBBIX B KbIprei3cTane cranu
3aHUMATbCSI MOJIEKYJISIPHO-OMOJIOTMYECKOM TUAarHOCTUKOW BUPYCHbIX Oone3Hei. Ilof
Bamym Hay4HBIM PYKOBOACTBOM Pa3BUBAIOTCS HAyUHbBIE UCCIICIOBAHUS MO BUPYCHBIM
3a00neBaHUsIM B pecnyOiuke, oOecrneunBaromue OHOJOTHUECKYI0 0€30MacHOCTh
Ksipreizcrana. B cBoe Bpems Bbl mpoxoauian HaydyHbIe CTRKUPOBKU MO MOJEKYISPHON
OMOJIOTUN W BUPYCOJOTHUU B HAYYHO-HUCCIE0BATENbCKUX LieHTpax Poccun, I'epmanum,
Asctpun, CIIIA u Kanaze.

Brl siBnisieTech. pa3paboTYMKOM M HAYYHBIM KOOPJIMHATOPOM ISATH MEKTYHAPOIHBIX
IIPOCKTOB TI0 HW3YYEHHMIO TPAHCTPAHUUYHBIX HHQPEKIIMOHHBIX OoJie3HEH B 00JacTu
ouonornyeckoit  6ezomacHoctn 1o auHun  MHTL. Tak e pykoBoAgwIH
MexayHapoaabiMu nipoektami 1o auauu ICARDA, IFAT, JICA, MOCP, ®AO, TUKA.

Bbl kak ydeHbI TIpeACTaBIsCTe MHTEpeChl HAay4HOM MbIcau KbIprei3cTaHa Ha
MHOTHX aBTOPUTETHEUIINX MEXAyHApOIHbIX popymax — ['epmanun, ABctpun, Kuras,
Kopeun. Bama Hay4yHasi AesITeNbHOCTh MpPU3HAHA MHUPOBBIM HAYYHBIM COOOIECTBOM,
pe3ynbrathl  Bammx — Hay4HBIX ~ HMCCIENOBaHUN  MYOJMKYIOTCS B  W3BECTHBIX
MEXIYHAPOJIHBIX HMHACKCUpPYEeMbIX KypHanax. [lo wuHaekcy Xwupma B obnactu
CEIbCKOXO03MCTBEHHBIX HAYYHBIX M3bICKAaHUN Bbl 3aHMMaeTe OJHO U3 MEPBBIX MECT B
Keiprenckoii Pecriy6nuke. Bamu omyGiaumkoBano 323 HaydHble paOOThl, B T.4. 2
MoHOoTpaduu, 26 METONMYECKUX pPEKOMEHaanui, 12 HaydyHbIX pa3pabdOTOK II0
OMOTEXHOJIOTUM BaKIIMHHBIX MPENapaToB, KOTOpPbIE MPU3HAHBI H300PETCHUSIMH U
3anaTeHTOBAHBI.

[Ton Bamum pykoBoncTtBoM kak pekropa KHAY um. K.M. Ckpsibuna npousoniiu
Oomnpirie m3MeHeHus. Bl ckazanu cebe «...q2 npunogcy ece ycunus, 071 mo2o, 4moosl
YHUGepcumem cmai OOHUM U3 Jy4mux yHusepcumemos Kvipevizcmana, u cmyoenmuol
0yoym 2opoumbsbcs ceoum anbma-mamep, Kaxk s 6 ceoe eépemsay. Y Bac ectb moOumoe
BhIpakeHHE «Step by stepy» mrar 3a marom yBepeHHO WATH K CBOCH LEiH. DTO OBLIO
HEJIerKo, HO Onarojapsi CBOMM KauyecTBaM, TaKUM KakK: CMEJIOCTh, HAaCTOMYHBOCTD,
YBEpPEHHOCTh, CHJAa JyXa, TpeOOBATENbHOCTh K ce0e W  TOJYUHEHHBIM,
KOMMYHHUKa0€IbHOCTh U Ka)KJ1a HAy4HOro Moucka, BaMm ynamoce m0OUTHCS TOTO, 4TO
ceituac KHAY um. K.W. Ckpsbuna 3aciy’keHHO 3aHUMAET JOCTOMHOE MECTO B YHUCIE
BEAYIIUX BYy30B cTpaHbl. biarogaps Bam B KbIpreI3ckoM HanMOHAJIBHOM arpapHOM
yauBepcutere uM. K.M. CkpsOuna Oonbplioe BHUMaHUE YACISETCA PAa3BUTHUIO
MEKIyHapOIHOT'O COTPYIHHUYECTBA B 00JIacTh 00pa30BaHMs U HAYKH ITyTEM MUHTETpalluu
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B MUPOBOE 00pa30BaTelIbHOE MPOCTPAHCTBO M YCTAHOBJIEHUS JABYCTOPOHHUX CBSI3EU C
YHUBEPCUTETAMU U Hay4HO-HccienoBarenbckumu Llentpamu crpan CHI' u mupa.

brmaronapst Bameil mHMIMATHUBE OTKPBIT €AUHCTBEHHBIM B LleHTpanbHOU A3umn
My3€ei BO/Ibl, CO3JJaHbl LIEHTP aKBAKYJIbTYpPbl U PbIOOJIOBCTBA (AKBALICHTp), JIEKTPOHHAS
OubMoTeka, JeMOHCTPAIIMOHHOE pbIOHOE XO03siicTBO ([IP®), naboparopuss Bosawl, Ha
kadenpax (bakyIbTETOB OTKPBITHI nabopaTopuu JUISL MIOATOTOBKHU
BBICOKOKBaJU()UIIMPOBAHHBIX CIIELUATIUCTOB.

Kak TamaHTIMBBIA Negaror M y4eHbId, BCE 3TH rojbl Bbl Kak KpyIHBINA y4YEHBIN
BeJieTe  OONIBIIYI0  HAYyYHO-OPraHM3alMOHHYI0 paboTy, aKTHUBHO 3aHHMAeTeCh
MOJICOTOBKOM KaJpoB BhICIIeH kBanuukauu. Bel sBiserecs uieHom CoBeTa peKTOpOB
arpapabsix BY3o0B ctpan CoapyxectBa; yieHOM Acconuaiuu peKTopoB KbIprei3ckou
PecnyOnuku, unenom npesuauyma HanmonansHoit Akagemun Hayk KP, winenom Jluru
arpapHoro o0pa3oBaHusl, HAYKA U MHHOBAIITMOHHBIX TEXHOJIOTUH B paMKaxX MHUIIMATUBBI
KHP «Opun mosc-Onun  nyTe» cotpyanuuectBa FOr-lOr, mnpencenarenem
nuccepraunoHHoro Cosera.

K cBoemy ciaBHOMY 100miiet0 Bbl mogonuiv Kak BUAHBIA YYEHBIH, OPraHU3aTOP
HayKu ¥ 00pa3oBaHUsl, BHECHIUN OOJBIION BKJIAJ B Pa3BUTHE HAIIErO YHUBEPCHUTETA U
CTpaHBbI B LIEJIOM.

KonnexkTn KbIprui3cKOro HAaliMOHAJIbHOT0 ATPAPHOI0 YHHBEPCHUTETA
um. K.. Ckpsiouna
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Dear (honorable) Rysbek Zaryldykovich!

On behalf of the Council of Rectors of Leading Agrarian
Universities of the CIS, and also the multi-thousand-strong team of
the Kazakh National Agrarian Research University, | congratulate
you on your Jubilee!

Let me express to you my deep respect and respect as a
person, talented leader, statesman and scientist. A competent
approach to business, high authority and foresight allow you to
successfully implement the most projects.

You know how to captivate and unite people. With your inherent
decisiveness and dedication you achieve high results. Your energy,
erudition, hard work and adherence to principles in life serve as a
worthy example.

You are a renowned scientist in biotechnology and veterinary virology, academician of the
National Academy of Sciences, laureate of the State Prize in the field of science and technology,
Honored Scientist of the Kyrgyz Republic. You have prepared 5 doctors, 18 candidates of sciences.

In your activities, you give priority not to the form, but the content of the work performed. This is
required not only from yourself, but also from your employees, scientists, teachers involved in the
training of the young generation of specialists.

In making decisions, you try to take into account the opinions of students, young scientists, faculty,
stakeholders, foreign partners, as this allows you to combine various ideas and proposals for the
development of the university.

Under your leadership, the university opened: the Kyrgyz-Chinese research laboratory for the
study of water and soil quality in Central Asia, an information and computer technology station, a
demonstration and training center for Aquaculture, a training information and consulting center to
support the country's cooperatives, a Kyrgyz-Chinese techno park is being created , a lot of work
is being done to ensure the food and biological security of the country, etc.

We are proud that our universities have strong partnerships that are characterized by mutual
understanding and mutual respect. And this is your great merit!

We sincerely wish you good health, success in implementation of the plans, happiness and
prosperity.

Sincerely,

Chairman of the Council of Rectors

leading agricultural universities of the CIS,

Rector of the Kazakh National

Agricultural Research University,

Vice-President of the National Academy of Sciences of the Republic of Kazakhstan,
academician T. I. ESPOLOV
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Dear (honorable) Rysbek Zaryldykovich!

On behalf of me personally and on behalf of the staff of the
Moscow State Academy of Veterinary Medicine and
Biotechnology, please accept my heartfelt congratulations on
your jubilee.

As a graduate of the academy, which it is rightfully proud of.
Reliable partners of your alma mater. For many years of
successful and fruitful work for the benefit of higher
education, you have earned great respect from Russian and
foreign colleagues.

High professionalism, competence and responsibility help
you to work fruitfully as a rector of the Kyrgyz National
Agrarian University named after K.1. Skryabin.

Today you are confidently leading your course forward, along the path of developing international,
scientific and cultural cooperation. Thus, increasing the opportunities for international educational
mobility for the younger generation.

Your labor, scientific and pedagogical activity has been duly appreciated by numerous awards.

| wish that your inherent professionalism and strategic thinking, scientific competence and creative
potential will continue to accompany your successful activities in the training of demanded and
highly professional specialists in the field of veterinary medicine and agriculture.

Rysbek Zaryldykovich, may excellent health, happiness and good luck become your constant
companions.

Goodness and prosperity to you and your family

With Sincerely
Rektor of Moscow State Academy of Veterinary Medicine and Biotechnology

Doctor of Veterinary Science, Professor Pozyabin S. V.
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___AGRONOMY ___
Section I. Agronomy
IRSTI: 68.05.29: 68.05.45

Kolodiazhnyi A.G., Karabaev N. A.
Kyrgyz national agrarian university
PROSPECTS FOR THE INTRODUCTION OF GREEN FERTILIZERS IN IRRIGATED
ARABLE LAND IN KYRGYZSTAN

Abstract: This work reflects the role of green manure stubble plants - white melilot, white mustard,
oil radish, rowan-leaved phacelia, spring barley, in the intensification of irrigated agriculture and
the formation of the main indicator of soil fertility - humus, improving the agrochemical properties
of arable land when additional biophilic nutrients enter the soil as part of the phytomass of stubble
green manure plants and substantiates the need for further development of irrigated agriculture
based on its biologization using green fertilizer and shows high agrotechnical, agroecological,
energy-saving and economic efficiency of green manure in stubble crops of green manure in
combination with the straw of the previous main crop, winter wheat, when microbiological
processes in the soil take place under optimal conditions,with the replenishment of soil organic
matter.

Key words: animal manure (manure), stubble crops, green manure, nutrients, soil fertility

Kononsixubiii A.I'., Kapadaes H.A.
Kuvipevizckuti nayuonanvholil acpaphusiil yHUgepcumem
NEPCIIEKTUBBI BHEJIPEHUS 3EJJEHBIX YIOBPEHUI HA OPOIIIAEMbBIX
3EMJISAX KbIPTBI3CTAHA

AHHOTALMS: OMPANCEHA POTIb NOHCHUBHBIX CUOEPATbHBIX PACMEHU - OOHHUKA 6eN1020, 20puuybl
benot, pedvku MaciuuHou, ayenuu pAOUHKOIUCMHOU, SAPOBO2O AUMEHS, 8 UHMeEHCUpuKayuu
opoulaemozco 3emnedenusi U  DOPMUPOBAHUU OCHOBHO2O NOKA3AmMens Ni000pPoOUs NOYEbl —
2ymyca, YAyYueHus acpoXuUMu4ecKux C8OUCME NAWHU NpU NOCMYNIAEHUU OONOJHUMENTbHbIX
OUODUILHBIX DIEMEHMO8 NUMAHUSL 8 NOYEY 8 COCMABe (YUMOMACCA NONCHUBHBIX CUOEPATbHBIX
pacmeHnutl U 060CHOBAHA HEOOXOOUMOCb OANbHENULe20 PA3BUMUSL OPOULAEMO20 3eMaeeNusl Ha
OCHOBe €20 OuonoU3AYUU C UCNOTb30BAHUEM 3€lIeH020 YOOOPeHUs, U NOKA3AHA BblCOKAs
aA2poOmexHu4ecKdsl, azpoKoI02UYECKas, IHepeocoepe2aryds u IKOHOMUYeCKas QhdexmusHocms
cudepayuu npu NOACHUBHLIX NOCEBAX CUOEPAMOB 8 COUEMAHUU C COJIOMOT NPedblOyulell OCHOBHOU
KYIbmypbl-03UMOU  NWEHUuYsbl,  Ko20d 6  ONMUMAIbHLIX — YCIOBUAX — NPOMEKaiom
MUKPOOUOTIO2UYECKUE NPOYECcChl 8 NOYBe, C NONOIHEHUEM 3aNdcOo8 OP2AHUYeCKO20 6eujecmed
nousbl.

KawueBble c0oBa: Haso3, nodcHUsHvle cudepamvl, 3eleHoe YOoOpeHue, NumameibHble
seujecmaa, nioo0opooue noyusbl

Kononsixubiii A.I'., Kapatdaes H.A.
Koipeviz ynymmyx acpapovix ynueepcumemu
KbIPT'BIBCTAHIBIH CYT'APBLIYYUY APABUJI/IUK KEPJIEPUH/IE KALIBLJI
KEP CEMUPTKUYTEPAU KUPITU3YYHYH KEJIEYET'

AHHOTALMSA: JCA30bIK apna, ak mammyy 6ede, aK Kblubl, MAll YaMeblp, Gayenus ColsIKmyy opmo
Me3eunde OCmMypyiyyuy cuoepam 6CyMOYKMOPYH MHCAWBLL JHCep CeMUPMKUY MYPYHOO
nauoananvin, anapovl cyeam audoo MONYPAKMAPbIHLIH ACHLIOYYIYEYH KOmMepyyoe, 632046
MONYPAKMbIH  OP2AHUKANBIK  3AMbl  — 2YMYCmYy KOOOUMYy0o JHcana auodoo dHceplepuHuH
ACPOXUMUSATILIK — CAnAmmapblH  CUOepammap  monypakma  QuUmomMAaccacvblHbli — KypamblHOA
Kanmvlpean OUOQUIOUK a3bIK dNeMeHmmepU MEeHeH JCaKublpmyyod cuoepammapobl MaKkcamka
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BLIAUBIK KOJIOOHYY MEHEeH ObIUKAHYBLILIKMbL JHCYPRY3YY00 OUONOSUSAIAUMBIPYY bIKMAIAPBIH
KYUa2blHa KAMMbLeaH HCAULBLIL HCEP CeMUPMKUUMEPOU NALLOAIAHYYHY alibll Yapoa 6HOYPYULYHOO
KUp2U3yy MeHeH ObIUKAHUBLIbIK HCYPRY3YYHYH A2POIKOIOSUANBIK, IHEPRUS YHOMOOOUY bIMALAPbIH
HCAHA  IHCO20PKY CANAMMA2bl AcPOMEXHUKAHbL alibll  4apba OcyMOYKMOPYHYH MYULYMYH
KeboUmyyoe Kupeuzce 6010M dHCAHA MONYPAKMBIH KYPOYYAYeYH KOMOPYyoe cudepammap
manaaoa Kaimelpean @UMoOMAacca MeHeH Mypoacbl OCMYPYIeoH O6CyMOYK - OyyoauobiH
gumomaccacvl  myypa — auKaibluibln, MONYPAKMBIH — MUPOOUOIOSUANBIK — AKMUBOYYIY2YH
KeOoUmyn, MONYPaKmvli a3bIK 3aM PEHCUMUH IHCAKWUBIPMBIN, MYUYMOY HCO20PYAAMyyad
My300H-my3 maacup 6epem.

AUKBIY €O3/10P: KbIK, OpMO Me32uioe OCMypyIyyiy cuoepam oCyMOYKMOpY, HCAULbLL dHcep

ceMupmkuymep, a3vlK 3am 21eMeHmmepu, MmonypakmulH acblioyynyey

Introduction

Currently, the issue of rational use
of irrigated arable land and its
preservation as the main means of
production in agriculture and an
important link in the biosphere, where the
primary task is the reproduction of soil
fertility, is acute. One of the promising
agricultural technologies is the use of green
manure as a green fertilizer in combination
with technogenic factors of soil fertility
reproduction,  which is  of  great
agroecological, energy-saving and economic
importance [1,2,4].
The soil and climatic conditions of the main
regions of irrigated agriculture in our country
make it possible to widely introduce stubble
catch crops and their placement is practiced
after early harvested (cereal crops, early
vegetables, etc.) agricultural crops [7]. The
scientifically grounded use of green fertilizer
in combination with other agrotechnical
methods contributes to an increase in the
profitability of agricultural production and
works to protect the agricultural landscape.
The introduction of green fertilizers into
agricultural production will help create
conditions for attracting foreign investment
in the development and implementation of
environmentally friendly technologies, the
integrated implementation of the principles
of a green economy, environmentally
friendly, energy and water saving
technologies, and also serves to prevent
environmental migration, the development of
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ecotourism and the implementation of other
environmental protection measures.

Object, materials and research
methods

On irrigated arable lands in the central
part of the Chui Valley of the Kyrgyz
Republic, research is being carried out to
study the influence of green manure crops -
white mustard, white melilot, spring barley,
rowan-leaved phacelia, oil radish on the yield
and quality of potato production and on soil
fertility indicators against the background of
sprinkling irrigation.

Field experiments with green manure
stubble crops placed after winter wheat were
carried out according to the following
scheme:

1*. Control - 50% NPK

2 *. Green manure (white annual sweet
clover) + Potatoes -50% NPK

3 *. Green manure (white mustard) +
Potatoes -50% NPK

4*. Green manure (oil radish) + Potatoes -
50% NPK

5*. Green manure (rowan-leaved phacelia) +
Potatoes -50% NPK

6 *. Green manure (barley) + Potatoes -50%
NPK

where *: control and variants of the
experiment  have an  agrochemical
background - 50% NPK, i.e.
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N = 120 kg/ha of active ingredient, P = 90
kg/ha of active ingredient, K = 90 kg/ha of
active ingredient.

Indeed, according to the research of
many scientists withThe joint application of
green and mineral fertilizers is more effective
than their separate application (Berdnikov,
1990; Schieder, 1978; Vetter, 1959). In

In our experience, the previous crop is winter
wheat, the harvest of which is harvested in
the third decade of July, and The agroclimatic
potential of the central part of the Chui
Valley, the subsequent growing season of
green manure plants, allows them to be
placed against the background of irrigation
(irrigation with sprinklers).

The method of field work on the
experimental site, and laboratory studies of
plant and soil samples were carried out
according to the generally accepted methods
of the Kyrgyz Republic.

Thus, the selection of the
aboveground mass of green manure crops (in
late autumn before plowing) was carried out
on an area of 1 m2 in four replicates, placing
them along the diagonal of each plot of the
experiment and in each variant of the
experiment for 3 replicates, i.e. selected
4 x 3 = 12 samples of the aboveground mass
in each variant of the experiment according
to the method of Grishina L.A., Samoilova
E.M. (1971) and Levina F.I. (1973). And in
the same place, root samples are taken from
the topsoil (0-25 cm) and subsoil (25-50 cm)
of the soil, using the monolith method from
an area of 25 cm x 25 cm and to a depth of 25
cm by the method of N.A. Kachinsky. (1925),
i.e. 4 x 3 =12 samples from the arable and 4
x 3 = 12 samples from the subsoil, and until
the roots lost their turgor, they were washed
with water using a sieve with a diameter of
0.25 mm and separated the green manure
roots from the soil.
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addition, plowing green manures together
with straw against the background of mineral
fertilizers (from 50 to 200 kg / ha of active
ingredient) in a crop rotation with green
manure fallow increased the nutritional value
of corn silage by 0.02 - 0.03 feed units as
compared with occupied fallow (Sotnikov,
2004)...

Fresh aboveground and root mass of
green manure is weighed on an analytical
balance and dried to an air-dry state and
weighed, and the difference (fresh and dry
samples) is used to calculate the percentage
of phytomass moisture. From the samples of
the green manure phytomass taken from the
entire plots of each variant of the experiment,
the average amount of phytomass is
calculated and from the average samples of
the green manure phytomass samples are
taken for laboratory analyzes.

Research results and evaluation

As you know, the main sources of
organic matter replenishment in irrigated
arable land are the annual input of organic
matter in the composition of post-harvest
plant residues, lifetime root exudates of
agrocenosis and the introduction of manure,
as well as the input of green manure in the
green phytomass. Annual insufficient
replenishment is the main reason for the
decrease in the potential soil fertility and
ensuring the country's food security requires
a solution to this urgent problem of
agricultural production.

One promising direction for the
biologization of irrigated agriculture is the
introduction of green manure (winter and
stubble intermediate plants) as a green
fertilizer, which serves as a link in intensive
farming, performing the function of
protecting the environment from pollution
[3,9].
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Their use is more environmentally
and cost effective than preparing and
spreading manure. In Table 1, we compare
the incoming nutrients in the composition of
Table 1

the green manure phytomass with cattle
manure (at the equivalent to semi-rotted
manure).

Application of biophilic nutrients into the soil as part of the phytomass of green manure stubble

plants
dry nutrients enter the soil, kg / ha Equiva
. igh
Green manure and animal weignt, N P,Os5 K20 sum tapes to
manure t/ ha manure,
t/ ha
Manure, 20 t/ha 6.0 84.0 44.0 102.0 230.0 20.0
White melilot 6.31 201.95 14.48 | 107.59 |324.2 28.2
Mustard white 12.35 343.61 24.71 237.28 | 605.6 52.7
Spring barley 5.9 165.07 12.57 110.73 | 288.37 25.1
Phacelia rowan-leaved 8.72 185.83 17.21 136.66 | 339.7 29.5
Oil radish 12.14 264.82 21.72 157.07 | 443.61 38.6

Biophilic nutrients in the composition of
green fertilizers certainly represent a natural
biological factor - increasing soil fertility and
working in solving environmental problems
of the agricultural landscape.

As can be seen from Table 1, in the
green phytomass of green manure plants,
there is a clear dominance of nitrogen and a
small amount of phosphorus in comparison
with similar indicators of manure. Thus, the
phytomass of white sweet clover (dry weight
6.31 t / ha) contains 201.95 kg / ha nitrogen,
14.48 kg / ha phosphorus, 107.59 kg / ha
potassium, i.e. the sum of biophilic plant
nutrients is 324.2 kg / ha, and 20 t / ha of
semi-rotted cattle manure (6 t / ha dry
weight), respectively, contains 84.0 kg / ha of
nitrogen, 44.0 kg / ha of phosphorus and 102
, 0 kg / ha potassium (total 230 kg / ha).
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And the use of fresh phytomass of
white melilot as a green fertilizer when
comparing their equivalent to 20 t / ha semi-
rotted cattle manure is 28.2 t / ha of organic
fertilizer, and similar indicators of white
mustard, respectively, is -52.7 t / ha, spring
barley - 25.1 t / ha, phacelia - 29.5 t / ha, oil
radish - 38.6 t / ha.

Moreover, the coefficient of nitrogen
utilization of stubble manure in the first year
is 2 times higher than the coefficient of
manure and the processes of decomposition
of green fertilizers in the soil proceed faster
than  others.organic  fertilizerscontaining
slowly decomposing (straw, etc.) substances

3].

The plowing of the above amount of
organic matter of stubble manure improves
the nutrient regime of the soil, activates
microbiological activity and replenishes
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___AGRONOMY ___

humus reserves, and also increases the
content of nitrates, saprophytic
microorganisms and actinomycetes. All this
contributes to the improvementphytosanitary
soil conditions.

The studied stubble crops represent
environmentally  friendly, economically
profitable renewable sources of green
fertilizers, which are based on the use of solar
energy resources for the production of
organic fertilizers and is the forerunner of the
introduction of the principles of a "green™

Findings and summary

1. Introduction of green manure stubble
plants into the irrigated agriculture system of
the Kyrgyz Republic as green fertilizers serve
to improve agro-ecological, energy-saving
and economic indicators of agricultural

production.
2. The use of intermediate stubble green
manure plants as green fertilizer is

economically and environmentally more
efficient than the use of manure.

3. The obtained materials of our research
work allow us to recommend green manure
crops on irrigated arable lands in the Central
part of the Chui Valley of the Kyrgyz
Republic: white mustard, white sweet clover,
spring barley, mountain ash-leaved phacelia,
oil radish as green fertilizers.
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Kolodiazhnyi A.G., Karabaev N. A.
Kyrgyz National Agrarian University
ROOT MASS OF GREEN MANURE STUBBLE CROPS AND THEIR IMPORTANCE
FOR THE FERTILITY OF IRRIGATED SIEROZEMIC AND MEADOW SOILS

Abstract: This work address the issue of the importance of the underground mass of green manure
stubble plants - sweet clover, white mustard, oil radish, rowan-leaved phacelia, spring barley,
concentrated in the arable and sub-arable layers of arable land to increase the fertility of irrigated
arable land in the sierozemic and meadow soils of the Chui valley of the Kyrgyz Republic, especially
to improve the agrophysical and agrochemical properties and microbiological activity of soils,
which ultimately works to increase the yield of agricultural crops and improve the quality of
products of agrocenosis, and they form the basis of organic agriculture with agrobiological
production technologies to obtain environmentally friendly crop products in the recommended
system of irrigated agriculture of agricultural farms in Kyrgyzstan. The obtained materials of
research work make it possible to recommend green manure stubble crops on irrigated arable lands
in the Central part of the Chui Valley of the Kyrgyz Republic: white mustard, white melilot, spring
barley, rowan-leaved phacelia, oil radish as green fertilizers.

Key words: root mass, value, green manure, fertility, soil, biological activity of soil, yield,
agrocenosis

Kononsixusiii A.I'., Kapatdaes H.A.
Kuoipevizckuu nayuonanvhsiil acpaphwii ynugepcumem
KOPHEBASA MACCA 3EJIEHBIX HABO3HbBIX CUAEPAJIBHBIX KYJIBTYP U UX
3HAYEHMUE JJIA IIJIOJOPOJA OPOINAEMBIX CEPO3EMHBIX U JIYT'OBBIX
IHO4YB

AHHOTALUS: paccmMampueaemcs 3HaAYyeHue HNOO3EeMHOL MACCbl NONCHUBHBIX CUOEPAIbHbIX
pacmeHnull - OOHHUKA DeNoeo, 2opyuybl 6enol, pedbKu MACIUYHOU, payeruu pAOUHKOIUCTHOU,
AP0OB020 AUMEHS, COCPEOOMOUEeHHble 8 NAXOMHOM U NOONAXOMHOM CLOAX NAWHU OJisl NOBbILUEHUs
NI000POOUsL OPOWLAEMOU NAUWHU CEPO3eMHO-1Y208blx nous Hylickot oOonunsl Kwvipevizckoti
Pecnybnuxu, ocobenno O0ns ymyuwienus azpo@u3uuecKux U dacpoXuMUYEcKUx Ceolcms u
MUKPOOUONIO2UYECKOU AKMUBHOCMU NOY8, 4MO 8 KOHEYHOM cyeme pabomaem HA YeeluueHue
VPOAICATIHOCMU CENIbCKOXO3AUCMBEHHBIX KYJIbMYP U NOBbIUEHUE KAYeCmB8ad NPOOYKYUU azpOoYeH0308
U OHU COCMABAIOM OCHOBbL 8€0CHUS OP2AHUYECKO20 CEIbCKO20 X03AUCMEA C A2poOUoIo2UdeCKUMU
MEXHON0UAMU NPOU3BOOCMBA 015 NOJYUEHUSL IKOTO2UYECKU YUCTNBIX NPOOYKINOE PACMEHUBOOCMBA
8 DEKOMEeHOyeMOl cucmeme OpoulaemMo2o 3emaedenus azpapHuvix xosalicme Kwipevizcmana.
Ilonyuennvle mamepuanvl HAYYHO-UCCIEO08AMENbCKOU PAOOMbL NO36ONAIONM PEKOMEHO08AMb HA
opowaemvlx nawinsax Llenmpanvnou wacmu Yytickoni donunvl KP nooicHusHvle cudepanvhbie
KYIbmMypol. 2o0puuybl 6enotl, 0OHHUKA DeNl020, AUMEHS AP0B8020, (ayenuu pAOUHKOTUCHOL, PeObKU
MACIUYHOU 8 Kauecmeae 3eleHblX YOOOpeHUi.

KuroueBble clioBa: xopHesas macca, sHavenue, cudepamsl, Ni00opooue, nousda, OUOI0CUYECKAs.
AKMUBHOCHIb NOYBYL, YPOIUCAUHOCMb, ACPOYEHO3bL

Kononsixusiii A.I'., Kapadaes H.A.
Koipeviz ynymmyx acpapovix ynueepcumemu
KBIKTYY CUAEPAJIABIK ' KAHIBIJI OCYMAYKTOPAYH TAMBIP MACCACBHI
KAHA CYTAPBLIYYUY BO3 TOIIYPAKTYY KAHA HIAJIBAJIYY KEP
KbBIPTHIIIBIHBIH ACBUIAYYJAYITY YUYH AJIAPIBIH MAAHUCHU

AHHOTALMSL: J#Ca30bIK apna, ax mammyy Oeode, aK Kvlubl, MAall 4YaMeblp, Gayenus colaKkmyy opmo
Me32unde 6Cmypynyyuy cuoepam oCyMOYKMOPYHYH ati000 HCAHA Ati000 alObIHOA2bl KAmmapod
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MONMON2OH MAMbBIP MACCANAPLIHBIK CYeam audooaopy 60120H 603-uwanidbaa monypaKxmapulHulH
AcuLIOYYIYeYH KOMOPYY0ecy POy KOPCOMYAYN, 032046 alapOblH MONYPAKMbIH a2pOPUu3UKALbIK,
ACPOXUMUATLIK  Canammapvl MeHeH MUKPOOUONOUAUNBIK AKMUBOYYIY2YH HCO20PAAmYyo0azbl
muticuzeen madacupu Kapaieaw HCama anap auvli 4apba 6CcyMOYKMOPYHYH MYUYMOYYAyeyH
KOmepyyoe, azpoyeHo300p0yH NPOOYKYUACLIHbIH CANAMbIH HCAKUBIPIYYOA KbI3MAM KOPCOMYYCY
baca Oeneunencen dicama cudepammapovl Aubll 4apba OHOYPYUWYHOO KeHUpu KoJIOOHYYHVH
He2Uu3UuHOe2U azpoOUONIOCUSNILIK MEXHON02UANAPObL AUbLL YapOa OHOYPYULYHO KUPeU3yy2e 6oopy
HCAHA IKONOSUSANBIK IHCAKMAH MA3A 6CYMOYK NPOOVKYUACHIH alyyed 000120 My36py aumbvlicaH.
Hnumuii uzunoeenepoyn necuzuroe anviHeaH sxevltivihmolkmap - Kvipevizcmanovin Yy opooHyHyH
O0pOOpOyK bGonyeyHOO 3pme JHCLIUHANYYYY OCYMOYKMOPOOH KUUUH JICAUSAUMBIPLLIZAH — OPMO
Me32unoe eCmypyayyuy. Hcaszoulk apna, axk mammyy Oede, aK Kvlubl, Mall uamevlp, gayenus
CUOEPAMMAPBIH HCAULBLIL HCEP CEMUPMKUY MYPYHOO NAUOANAHYY YUYH CYHYULINO020 MYMKYHYYAYK
bepem.

O30KTYY CO3AOP: MAMbIP MACCACH, MAAHUCU, CUOEPAMAD, MONYPAK ACLLIOYYIY2Y, OUOIOSUATBIK
AKMuBOYyayK, myuymOoyyayK, acpoyeHo30op

Introduction wheat were carried out according to the
The agro-industrial complexes of developed following scheme:

countries, to increase the fertility and 1.Control

phytosanitary state of soils, widely use 2. Green manure (white annual sweet clover)
renewable sources of green fertilizers, which + potatoes

contribute to increasing plant productivity and 3. Green manure (white mustard) + potatoes
obtaining ecologically clean agricultural 4. Green manure (oil radish) + potatoes
products. Numerous research works carried 5. Green manure (rowan-leaved phacelia) +
out in the Eurasian continent have shown that potatoes

green manure crops are the most effective and 6. Green manure (barley) + potatoes
accessible method of soil enrichment with The preceding crop is winter wheat, the
bioenergetic organic material and have great harvest of which is harvested in the third
agroeco|ogica|’ energy-saving and economic decade of JuIy and, the agroclimatic potential
significance (1,2,7,8,9). They found that the of the central part of the Chui Valley allows the
effective use of irrigated land by sowing catch placement of stubble crops against the

background of irrigation (irrigation with
sprinklers)

The method of field work on the
experimental site, and laboratory studies of
plant and soil samples were carried out

crops increases the flow of organic matter into
the soil and restores the fertility of irrigated
arable land. However, green manure crops
have not yet become widespread in the

Kyrgyz Republic. according to the generally accepted methods of
Subject and methodology of the Research the Kyrgyz Republic.

o _ _ _ Thus, the selection of the aboveground
On irrigated sierozemic and meadow soils of mass of green manure crops (in late autumn
the central part of the Chui Valley, on the basis before plowing) was carried out on an area of
of public-private partnership: Kirby and the 1 m2 in four replicates, placing them along the
K.l. Skriabin Kyrgyz National University of diagonal of each plot of the experiment and in
Agriculture (KNAU), study the influence of each variant of the experiment for 3 replicates,
green manure crops on soil fertility and yield i.e. selected
and quality of potato products against the 4 x 3 = 12 samples of the aboveground mass in
background of sprinkler irrigation. each variant of the experiment according to the

method of Grishina L.A., Samoilova E.M.
(1971) and Levina F.1. (1973). And in the same
place, root samples are taken from the topsoil
(0-25 cm) and subsoil (25-50 cm) of the soil,

Field experiments on crops of stubble green
manure crops placed after harvesting winter
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using the monolith method from an area of 25
cm x 25 cm and to a depth of 25 cm by the
method of N.A. Kachinsky (1925), i.e. 4 x 3 =
12 samples from the arable soil and 4 x 3 =12
samples from the subsoil layers, and until the
roots lost their turgor, they were washed with
water using a sieve with a diameter of 0.25 mm
and separated the green manure roots from the
soil.

Fresh root mass of green manures is
weighed on an analytical balance and dried to
an air-dry state and weighed, and the
percentage of phytomass moisture is calculated
by the differences (fresh and dry samples).
From the samples of the green manure
phytomass taken from the entire plots of each
variant of the experiment, the average amount
of phytomass is calculated and from the
average samples of the green manure
phytomass samples are taken for laboratory
analyzes.

Research results

It is well known that the role of plant root
systems is important in the soil-forming
process, which are directly related to the
accumulation of soil organic matter, in
particular humus, biological redistribution of

Table 1

nutrients in the soil, improving the structure of
arable land and activating the vital activity of
soil microorganisms (3,4,7,11, 12).

In addition, the root system of plants is

involved in the emission of carbon dioxide, i.e.
v the process of CO> release from the earth's
surface into the atmosphere, which is the total
CO.  production  produced by soil
microorganisms as a result of the
decomposition of organic matter, as well as a
result of the vital activity of soil fauna and
plant root systems (9).
When green manure crops are introduced into
agricultural production, their positive effect
and high efficiency of the action of their green
plant mass on the nutrient regime of soils,
especially the vegetative fresh root mass, are
felt. They determine the legitimacy of
considering green manure as a biological
factor in increasing the fertility of the studied
irrigated soils of the Chui Valley, where their
positive effect as a green fertilizer is stated.

In table 1, we present the indicators
(amount) of the root mass of green manure
stubble plants cultivated in the fields of the
Kirby company.

Indicators of root mass of green manure stubble crops, kg / ha

No. | Variants Root mass of stubble crops from | Winter wheat straw Total
experience the.son layer, on absolutely dry | residues (previoug phytomass
weight, kg / ha crop) .
in soil
0-25cm 25-50 cm| 0-50 cm
1 Control 657.8 * 151.1* |808.9* |986.7* 1795.6 *
2 Mustard white 3528.7 511.1 4039.8 |1324.4~* 13674.2
3 White melilot 2355.5 386.7 2742.2 | 1528.9 * 7837.8
4 Spring barley 2017.7 661.4 2679.1 | 14845* 7396.9
5 Phacelia rowan- 4337.7 448.9 4786.6 | 1336.3* 10056.2
coliform
6 Oil radish 3528.8 278.2 3807 14311 * 13571.4

Note: * root residues of winter wheat and winter wheat straw, selected in the fall before plowing

green manure
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According to the materials of our
research, it can be seen that the studied green
manure crops have a well-developed root
system that penetrates into the subsoil
horizons. From there, they assimilate mobile
nutrients and accumulate them in the arable
horizon, i.e. their fresh root masses of the
aforementioned green manure replenish the
supply of nutrients in the topsoil.

The roots of green manure stubble
plants during the growing season, in contact
with soil particles, contribute to the uniform
distribution of organic matter and the
formation of structural aggregates.

As can be seen, by the amount of root
mass left in a half-meter layer of soil, the green
manure dominates - the rowan-leaved phacelia
(4786.8 kg / ha) and the bulk of its roots
accumulates in the topsoil (90.6%).

After plowing the rich green manure
phytomass, organic matter enters the soil not
after the vegetation (dying off) of the plants,
but during the period of their active life, i.e. in
a fresh vegetative state. Then, during the active
vegetation cycle of plants, root exudates are
released into the rhizosphere, and the
microbiological activity of the soil develops
rapidly (3,8,10). Root excretions are capable of
converting nutrients into a form that is easily
accessible to plants. Thus, they have the most
direct effect on improving soil fertility.

White mustard in a half-meter layer of
soil accumulates 4039.8 kg / ha of root mass,
oil radish - 3807 kg / ha, sweet clover White -
2742.2 kg / ha, and spring barley - 2679.1 kg /
ha. At the same time, in spring barley only
24.7%, in white mustard 12.6% of the root
mass is concentrated in the subsoil.

In late autumn, when the phytomass
(aboveground and root) of green manure is
embedded in the soil (plowing), the
microbiological activity increases and the
physicochemical properties of irrigated arable
land improve, i.e. the amount of nutrients
increases, the formation of an agronomically
valuable soil structure, water and wind erosion,
migration of nutrients outside the root layer are
prevented.
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In addition, the root system of green
manure plants extract nutrients from both
arable and sub-arable soil layers, involving
them in a small biological cycle.

As can be seen from the research
materials, in our experiments, green plant
residues of green manure - root and stubble
phytomasses, i.e. they act as green fertilizers.

All  complex microbiological and
biochemical processes are associated with
them, leading to the formation of various
organic and mineral compounds in the soil,
which together determine soil fertility. Based
on the materials of numerous research projects,
it can be seen that the rate of decomposition of
plowed phytomass by soil microorganisms is
very important during green manure (3, 6, 10).

Thus, the influence of green manure crops
on soil fertility is carried out not only by their
lifetime influence (root exudates), but mainly
through organic matter that enters the soil
during plowing of phytomass and their role is
multifaceted.

For the fertility of irrigated arable land,
especially for the process of replenishing the
humus stock and increasing the nutrient regime
of the soil, the time of mineralization of the
phytomass of green manure crops plays an
important role and the most agronomically
favorable period of their mineralization is the
early growing season of the main crop - potato.

Therefore, in late autumn, on the plowed
fields of green manure crops, under the
influence of early frosts and with the onset of
cold weather, the microbiological activity of
soils decreases and then is conserved in winter.

On the irrigated fields of the Kirby
company, in late autumn, after plowing the
green manure phytomass, night temperatures
will sharply get colder, going through the roof
by minus 5-10 ° C. Then the course of
mineralization of organic matter is preserved
and the task of the agronomic service of the
Kirby company is to determine the latest
period of plowing of green manure (before the
autumn frosts).

The next year, in the spring, during the
growing season of potatoes, favorable soil
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conditions (thermal, air and water) are created
for the optimal passage of mineralization of
incoming organic substances - green manure
phytomass, and active microbiological activity
of microorganisms occurs. Then, organic
matter (green manure phytomass) serves as a
source of mineral compounds released during
its decomposition by soil microorganisms.

Considering the above, it can be stated that
the entire spectrum of the positive influence of
organic matter of green manure on the
effective and potential soil fertility occurs
when the importance of organic matter
entering the soil of green manure will depend
on the rate and direction of its transformation
in the soil. If environmental conditions favor
rapid mineralization, then the role of organic
matter will mainly be reduced as a source of
mineral nutrition and, conversely, if conditions
favor humification, then the role of green
fertilizer as a source of humus formation will
be more significant (5,7,8).

Therefore, as we stated above, green
manure stubble crops introduced in the fields
of the Kirby company are plowed up in late
autumn and the stormy period of their
mineralization by soil microorganisms occurs
in the spring, during the growing season of
potatoes.

It should be especially noted that the
favorable course of the biochemical process of
humus formation is helped by the post-harvest
plant residues of winter wheat (the previous
crop), where the amount of straw before
plowing the green manure phytomass (autumn)
into the soil according to the experimental
options ranges from 1324.4 kg / ha to 1528.9
kg / ha (see Table 1). This amount of hard-to-
decompose winter wheat straw with a wide
ratio of C: N = 61 (C -32.35% and N -0.53%),
together with the green manure phytomass,
purposefully serve the process of humus
formation.

Thus, the previous crop, winter wheat, was
correctly selected when placing stubble crops,
which works to restore the fertility of irrigated
arable land.
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As our research has shown, an important
reserve for increasing the yield and quality of
crop production on the irrigated lands of the
Chui Valley is an agrotechnical method - the
introduction of catch crops, incl. stubble green
manure crops.

Green manure crops represent an
important  agrotechnical method of
biologization and greening of irrigated

agriculture in the Kyrgyz Republic, which is
the main way to increase ecologically clean
agricultural production.

It is also important that when plowing
green manure, their aboveground and
especially underground mass is evenly
distributed over the field, which is practically
excluded when applying manure. In addition,
the correct procurement of traditional organic
fertilizers is not cheap, and even with improper
procurement, their quality is doubtful due to
the abundance of weed seeds. Green manures
do not have these shortcomings.

Findings and summary

Thus, the research materials allow us to draw
the following conclusions:

- the studied green manure crops
represent an important agrotechnical method
of biologization and ecologization of irrigated
agriculture in the Kyrgyz Republic,

- the bulk of the root mass of green
manure stubble crops introduced in the fields
of the Kirby company is concentrated in the
arable layer of irrigated arable land;

- the phytomass of green manure plants
is an organic source of replenishment of humus
and soil nutrients,

- the root mass of green manure
stubble crops is plowed into the soil in a fresh
state, and in this form they are optimally
decomposed, performing the role of green
fertilizers;

- during the growing season of green
manure stubble crops in the rhizosphere, where
root exudates occur, microbiological activity
actively develops.

- phytomass of green manure and post-
harvest plant residues of the previous crop -
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winter wheat purposefully serve to restore soil
organic matter.

References

1. Berdnikov A.M. Scientific substantiation of
the use of green fertilizers in modern
agriculture on sod-podzolic soils of Polesie,
Ukrainian SSR/AM Berdnikov: Author's
abstract. dis. Dr. of Agricultural sciences. 1990
~-38p.

2. Dovban K.l. Green fertilizer in modern
agriculture. Questions of theory and practice. -
Minsk: Belarusian Science, 2009 .-- 404

3. Kuzina V.N. Decomposition of green mass
and stubble remains of lupine in sandy soil.
Proceedings of the Novozybkovskaya
Experimental Station. Bryansk, 1959.-Iss. 2.-p.
279-286.

4. Kuznetsov A. I. and others. Intermediate
crops. Chuvash book. publishing house.
Cheboksary, 1979.-123p.

5. Loshakov V.G. Intermediate crops in crop
rotations of the Non-Black Earth Zone. - M .
Rosselkhozizdat, 1980 .-- 126 p.

6. Loshakov V.G., Nikolaev V.A. Influence of
long-term use of stubble green fertilizer on
agrophysical properties of sod-podzolic soil.
Izv. TSKHA, 1999, no. 2, p. 29-40.

7. Loshakov V.G. Green fertilizer in
agriculture in Russia; ed. V.G. Sycheva. - M .
Publishing house. VNIIA, 2015 .-- 300 p.

Journal 5 (59) 2021

19

8. Novikov M.N., Tuzhilin V.M., Samokhina
O.A., Lisyatnikov LI, Komarov V.l
Biologization of agriculture in the Non-Black
Earth Zone; ed. A.l.Eskova. - Vladimir:
VNIPTIOU, 2004 .-- 260 p.

9. Pools and fluxes of carbon in terrestrial
ecosystems of Russia / Otv. ed. G.A. Zavarzin.
- M .: Nauka, 2007 .-- 315 p.

10.Shpaar D., Loshakov V.G., Postnikov A.N.
and other Renewable vegetable raw materials /
Ed. D. Shpaara. - St. Petersburg - Pushkin,
2006. Book. 1.- 416 p. Book. 2.- 382 p.

11. Kutscher I. Starke wurzelkraftige pflanzen
hohe Ertrage. -Mitt, DI.G., 1962, p. 37-77.

12. Loschakov VG Einfluss der langjéhrigen
Stoppelfruchtgriin- und Strohdingung auf die
Fruchtbarkeit von Rasenpodsolbdden und den
Kornerertrag. Archiv  fur  Acker- und
Pflanzenbau und Bodenkunde. 2002. Vol. 48.
N. 6. pp. 593-602.

Author’s information

Kolodiazhnyi Aleksandr Genadievich,
postgraduate student of KI Skriabin Kyrgyz
National University of Agriculture,
email:kirbi_agro@bk.ru

Karabaev Nurudin Abylaevich, professor of
KI Skriabin Kyrgyz National University of
Agriculture, email:nuru51@mail.ru



___AGRONOMY ___
UDC 634.711:551.582

Aaliev Sagynbek Abdimalikovich, Turgunbaev Kubanychbek Toktonatharovich,
Sultangazieviev Ormon Esenbekovich
Kyrgyz National Agrarian University
PRODUCTIVITY OF COMMON RASPBERRY (RUBUS IDAEUS L.) VARIETIES
UNDER CHU VALLEY

Abstract: the article covers the main components of productivity indicators of raspberry plants.
In the process of variety study, the main components of raspberry productivity have been studied.
Raspberry bush yield consists of the following components: the number of fruiting shoots, the
number of fruit branches (laterals) on the shoot, the number of berries on the laterals, the average
mass of berries. The study has shown that cultivated raspberry varieties in the Chui Valley have
the yield 7-8 t/ha (normally 3...6 t/ha) with the average berry weight of 2.0...3.5 g, and the highest
yields up to 10...12 t/ha with the maximum berry size of 4...5 g. The goal of the research was to
study productivity and large-fruitedness of common raspberry. The research was conducted in
2014-2016. Four different varieties of common raspberry were tested under the Chui valley. The
experimental site is located in Dmitrievka village of the Chui valley, where varieties of raspberries
were planted in spring 2011. Scheme of planting was 2,0x0,5 m. Research was conducted in
accordance with the "Program and methodology of fruit, berry and nut crops varietal study”.
Key words: adaptability, components of productivity, number of fruit-bearing shoots, average
berry weight.

AanueB CarbiHOexk A0aumanukoBuy, Typrynoaes Kyoanbruoexk TokToHaTapOBHY,
CyaranrasueB Opmon EcenoexoBuy
Kuipevizckuti HayuonanvHblil acpaphsiil yHugepcumem
IMPOAYKTUBHOCTH COPTOB MAJIMHBI OBBIKHOBEHHOM (RUBUS IDAEUS L.)
B YCJOBUSAX YUYW CKOM JTOJUHBI

AHHOTAUMAA: B cmamve paccmampusaiomcs OCHOGHblE —COCMAGNAIOWUE NOKA3ZAMenu
NPOOYKMUBHOCMU pacmeHuti MaiuHel. B npoyecce copmousyuenus Ovinu u3yyeHvl OCHOBHbIE
KOMNOHEHMbl NPOOYKMUBHOCU KYCIMA MANUHbL. Ypodicail Kycma cKiaovlaemcs u3 ciedyroujux
COCMABNAIOWUX KOMNOHEHMOS.! KOIUYeCmea nio0OHOCAWUX noDe20s, Yucia nioo08blx 6emo4ex
(namepanos) Ha nobeze, KoIuvecmea 1200 HA iamepaie, cpeoHell maccyl 1200. B pezyromame
u3yueHus OblIO B8bIABIEHO, YMO B8030eNbleaembvle PAtiOHUPOBaHHble copma manunsl 8 HyiicKoll
00JUHe UMelom ypodicauHocms 0o 7-8 m/ea (06biuHo 3...6 m/2a) npu cpeduell macce 52006l
2,0...3,5 2., a nyywue — 0o 10...12 m/ea npu maxcumanvHom pasmepe 200 4..5 2. Llenv
UCCne008anuil; nNpoOYKMUBHOCMb U KPYNHONJIOOHOCMb MAIUHbL 00bIKHOG8eHHOU. Hccreoosanus
npogoounucy 6 2014-2016 zooax. Obvexmamu uUccie008aHUL CAYHCUNU 4 COpMA MATUHbL
00viKHOBeHHOU. Mecmo npogedenus ucciedo8anull — OnbIMHbLL y4acmox Haxooumcs 8 Hiyckoti
oonune ceno /Imumpueexa, saxknaoka nacadxcoenmus eecrna 2011 2o0a. Cxema pacnonodcenus
pacmenuii 2,0%0,5 m. Hccnedosanus nposedenul 6 coomeemcemeuu ¢ «lIpoepammori u memoouxotl
copmousyyeHus Ni10008bIX, A200HLIX U OPEXONIOOHBIX KYIbIMYPY.

KiawueBble ciaoBa:  adanmugHocmb,  KOMNOHEHMbl — NPOOYKMUBHOCMU, — KOJIUYECMBO
NI00OHOCAWUX N00OE208, CPEOHS MACCa A200bl.
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AanueB CarpiHOex A0aumasnkoBny, Typrynoaes Kyoanoruoexk ToxkTonaraposuy,
Cyaranrazues Opmon Ecen0exoBny
Kvipevizckuil HayuonanoHvlil azpapHulil yHugepcumem
YYH OPYYHYH HIAPTBIHIAT Bl KAJIMMKHA MAJIMHAHBIH (RUBUS IDAEUS L.)
COPTTOPYHYH TYIIYMAYYJYTY

AHHOTanuA: Maknaoa Oan KyypauowvlH mMyWyMOYYIyeyH MY326H He2useu KOpCOMKyYmepy
kapanean. Copmmopoy uzuidoe xHCypey3yyoe O0an Kyyparovlh O0A0ANbIHbIH MYULYMOYYIYeYHY
He2u3eu KOMNOHeHmmepu uzuioeneet. baoanovin mywymoyynyey momeHKy KoMnOHeHmmepouH
KYpaMAacelHan my3ynem. mywym Oepyyuy OymaxmapOwiH CAHbIHbIH, OYMaKkmapoazvl Mmyuym
anean OYmMaxyanapovlH CAHLIHAH, MYUWYM alean Oymaxyanapoazbl MOMOJNOPOYH CAHLIHAH,
MOMONOPOYH Opmo4o maccacvinan. H3undeenopoyn owcwitibinmoiebinoa Yyl  epeeHyHOo
PAoHOOWmMYpPYI2aH OaH KYypauoblH OCMYPYIYN MHCAMKAH COPMMOPY, MOMOIOPY OPMOYO
carmaxma 2,0-3,5 e 6oayn, 7-8 m/ea (adamma 3-6 m/ea), an amu dH HCAKULBIIAPLL, MOMOIIOPY
maxcumanoyy 4-5 e oonyn, 10-12 m/ea uetiun mywym Oepeepu anvikmanean. M3undeonyH
MaKcamovl: HCOHOKOU OAH KYYpatOblH UPUMOMONYYIYY HCAHA OHOYpYyMOyyayey. Hzundeenop
2014-2016 scvLnoapul scypey3ynoy. Mzundeonyn obbekmunepu 601yn HCOHOKOU 0aH KYypauobliH
4 copmy xapanovl. Hzunoeenop scepu Hyii opeonynoocy Jumumpeska avivinoazbl maxcolpuliioa
manacvinoa 2011 scoluv scazvinoa omypey3ynean. Ocymoykmopoyn omypey3yy cxemacsi 2,0x0,5
M. HMzunoee uwmepu «Meomo-dcemuns HCaHA HCAHSAK dHCeEP-HCeMUUL  KYTbMYPAlapblHbIH
COPMMOPYH UZUNOOO YCYNOAPbl HCAHA NPOSPAMMANLAPBIHBIHY HESUSUHOe HCYPIY3YI2OH.

Herusru ce3nep: KoueoHOyynyK, 6HOYPYMOYYIAYKMYH KOMHNOHeHmmepu, Mmyuym oepyydy

OymaxmapOowii Canvl, MOMOJIOPOYH OPMOUO MACCACHL.

Introduction extent needs varieties corresponding to
Raspberries are one of the most valuable and industrial cultivation technologies,
sought-after berry crops. Its fruits have responsive to fertilizers, with berries of
unique nutritional and medicinal properties, universal purpose [4].
and it is no coincidence that modern medicine The main indicator of high adaptation of a
considers them an elixir of human health and variety in the end is its productivity [5, 6, 7]
creative longevity [1]. The raspberry bush vyield consists of the
Industrial cultivation of raspberries is following components: number of fruiting
actively expanding around the world, shoots, number of fruit branches on a shoot,
especially in countries where cheap labour number of berries on a lateral, weight of one
can be used for manual harvesting. Thus, if berry. Each of these components contributes
by the beginning of the 21st century about to the value of variety yield, and in different
300 thousand tons of raspberry fruits per year ways. The level of manifestation of each
were grown in the world, in 2004 more than productivity component is in close
450 thousand tons were obtained, and in 2007 dependence of genotype reaction to weather
- more than 600 thousand tons. In a decade conditions at the specific vegetation period
and a half the growth of production was [8].
100% [1, 2, 3]. To obtain high and stable High and stable plant yield is one of the main
yields of raspberry in unstable weather features of modern raspberry varieties.
conditions in most regions of our country However, these productivity indicators in
cannot do without a large variety of new many cultivated varieties have not vyet
adaptive varieties. Production to a large reached the biologically possible level [9].
21

Journal 5 (59) 2021



___AGRONOMY ___

The majority of released and widespread
varieties of raspberry in Russia have a yield
of up to 10 t/ha (usually 3...6 t/ha) with an
average berry weight of 2.0...2.5 g, and the
best - up to 12...15 t/ha with a maximum
berry size of 4...5 g. [9].
In zones of raspberry fruit growing, climatic
conditions, including periodic soil and air
droughts and heat, have a noticeable effect on
the performance of raspberry growing. The
most critical phases to water supply deficit
and high temperatures are: the phase of
intensive growth of shoots, flowering,
formation of ovary and fructification of
plants [10, 11].
The aim of the research is to study the
productivity of raspberry varieties within the
Chui Valley conditions and to isolate the
productivity and large-fruitedness  of
common raspberry.
Research objectives:

e To carry out analysis of cultivated

varieties of raspberry on structural
components of productivity.

e To select high-productive and large-
fruited forms of raspberry for further
promotion in  production and
establishment of highly profitable
plantations.

Materials and methods

The research had been conducted from 2014
to 2016 on an irrigated experimental plot in
the Dmitrievka village of Chui Valley. The
plot is located in the middle zone at an
altitude of 735 meters above sea level, on
light-chestnut soils conditions.

Experiments were laid in fourfold
replications. Scheme of planting was 2.0 x
0.5m.

The climate of the area is continental, with
hot, dry summers and moderately cold
winters. Precipitation is 250-500 mm per
year, falling mainly in spring. The frost-free
period is up to 180 days.

Research was conducted in accordance with
the "Program and methodology of fruit, berry
and nut crops varietal study”.

Average annual temperature for 2014-2016.

Table 1.
Month Year

2014 2015 2016
January -1,9 -15 1,3
February -7,2 2,6 3
March 5,3 51 10,9
April 10 14,7 13,3
May 19 19,5 17,7
June 24,4 23,9 23,9
July 25,3 27,8 24,7
August 25,1 24 23,8
September 18,6 16,8 21,3
October 9,8 11,9 7,7
November 2,2 4.4 1,9
December -1,5 1,1 1,6
Mean annual temperature 10,7 12,525 12,6
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Annual precipitation (mm)

Table 2.

JKbLtbl /aiibl 2014 2015 2016
SlaBapp 32 40 55
deBpainb 34 45 12
Mapt 29 65 55
Arpernb 90 64 91
Maii 27 62 125
Wronb 6 33 63
Wronb 5 3 87
ABrycr 2 28 0
CeHTs0pb 9 25 15
OKTS0pB 110 59 83
Hos16ps 53 66 61
JlexaOpn 37 42 70
OpTOY0 XKBLIT 36,1 443 59,75

Results and discussion. As a result of the study, a group of varieties with compact type of bush
for trellis-free cultivation was identified.

The greatest number of fruit branches (laterals) are characterized by varieties: Babe Leto, Novost
Kuzmina - in the range of 27...44 pcs. With a load of one lateral berries in the range from 15 to 23
pcs. (Diagram 1). The average load of berries per lateral revealed in the varieties: Babie Leto,
Barnaulskaia, Novost Kuzmina in the range of 15...20 pcs. (Diagram 2).

45
40 A
35 1
30 A
25 A
20 A
15 A
10 -

M Seriesl

. qg*o
E

Diagram 1 - Number of fruiting branches (laterals) on a shoot, pcs.
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20 A

15 4

10 4

U T T

B Panl

Prigorodnaia Babe leto

Barnaulskaia

Novost
Kuzmina

Diagram 2 - Number of berries in one lateral, pcs.

Fruiting branches vary greatly in strength of
development, which is due primarily to the
development of the buds from which they are
formed and their location on the shoot. The
uppermost buds produce short fruit branches
with few flowers. The most productive are
fruit branches located in the middle part of
the shoot. They have a moderate growth,
have the greatest number of inflorescences
and flowers, and produce larger fruits.
Laterals do not develop from a considerable
number of buds in the lower part of the shoot,
which is connected with the phenomenon of
apical dominance. The degree of
manifestation of the trait is greatly influenced
by the denseness of plantations, their light
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regime and the level of fungal infection
accumulation.
One of the important and basic biological
traits of raspberry variety is the number of
reproductive formations (twigs, berries),
potentially influencing the yield. It is known
that in raspberry, all buds are fruiting, and in
optimal growing conditions, one fruit branch
is formed from each shoot node. In this
regard, the fruiting zone in raspberry in
different varieties and hybrids is different.
The average indicators of berry size
were shown in the following varieties:
Prigorodnaia, Babe Leto, Barnaulskaia
within 1.7...2.8 g, with the highest berry size
within 3.5 ¢g. Novost Kuzmina variety
(Diagram 3).
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3,5

2,5

1,5 -

B Panl

Prigorodnaia Babe leto

Barnaulskaia

Novost
Kuzmina

Diagram 3 - Weight of one berry, g

Conclusions

The greatest number of fruit
branches (laterals) are characterized by
varieties: Babe Leto, Novost Kuzmina - in
the range of 27...44 pcs.
The average load of berries per lateral
revealed in varieties: Babe Leto,
Barnaulskaia, Novost Kuzmina in the range
- 15...20 pcs. (Diagram 2).
The average values of the size of berries
appeared in the varieties: Prigorodnaia, Babe
Leto, Barnaulskaia in the range of 1.7 ... 2.8
g, with the largest berry size in the range of
3.5 g. variety Novost Kuzmina.
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GROWTH AND DEVELOPMENT OF COMMON RASPBERRY (RUBUS IDAEUS L.)
CULTIVARS IN THE CHUI VALLEY

Abstract: This article presents the results of the phenological phase studies in four common
raspberry cultivars in the Chui Valley of Kyrgyzstan. Weather conditions affect the timing and
duration of the phenological phases of raspberry. Based on multiple years of data collection on
the flowering and fruit ripening, raspberry cultivars are divided into three groups: early, medium,
late.

Key words: raspberry, cultivars, phenological phases, the sum of active and effective
temperatures

AanueB CarpiHOex A0aumaiankoBuy, TyprynoaeB Kyoanbru6ex TokTonaTapoBuy,
CyaranrasueB Opmon EcenoexoBuy
Kuoipevizckuu nayuonanvusiil acpapHulii yHugepcumen
POCT ¥ PA3BBUTHUE COPTOB MAJIMHBI OBBIKHOBEHHOM (RUBUS IDAEUS L.) B
YCJOBUAX UYWCKOM JJOJTUHBI

AHHOTAIUSA: 8 cmamve NpedCmasieHvl pe3yibmamvl UsydeHus @eHonocudeckux gaz y 4-x
copmos Manunsl 00bIKHOGeHHOU 6 Yytickoul donune Kvipevizcmane. [locoonvie ycnosus nusom
HA CPOKU U NPOOOIIHCUMETILHOCb NPOXOXHCOeHUs enonocudeckux ¢as manunsl. Ha ocnosanuu
MHO20JIeMHUX OAHHBIX NO CPOKAM YBEMeHUsl U CO3Pe8aHus nio0o8 copma pacnpeoeieHvl Ha
2pYnnul. panHue, cpeonue, no3oHue.

KutoueBble ciioBa: manuna, copma, gpenonocuueckue ghaszvi, Cymmbl AKMUBHBIX U IPPEKMUEHbIX
memnepamyp

AanueB CarbinOexk A0aumanukoBuy, Typryntaes Kyoanbiuoek TokTonarapoBuy,
CyaranrasueB Opmon EcenoexoBuy
Keoipeviz ynymmyx acpapovix ynueepcumemu
YY1 OPOOHYHYH IAPTHIHJA KAJJUMKHA MAJIMHAHBIH (RUBUS IDAEUS L.)
COPTTOPYHYH O©CYIIY ’KAHA OHYT'YIIY

AHHoOTanus: maxnada Koipevizcmanovin Yyii epeenyHOe dcoHokeu Oax Kyypauovin 4
COPMMOPYHYH (PEHONOLUATBIK PaA3ANAPbIH UUN0O6 KelmupuieH. [JaH KyypauobiH (heHoN0UsIbIK
pazacvinbin YOAKMbICLIHA HCAHA AHBIH Y3AKMBLIYVIYSYHA aba vipativiHbih maacup smem. Kon
HCHLIOBIK  KOPCOMKYUMOPOYH He2UsUHOe COPMMOPOVH 2Yl0660 IHCAHA MOMONOPOYH ObluLy
yoaxmuicel 6orOHYa epynnaiapea OeIyHem: spme, OPMo,KeuKu.

Herusru ce3nep: /[an kyypaii, copmmop, ghenono2uansvix gpaza, akmusmyy sxcana sghgpexmuemyy
memnepamyypanapobiH KOUYHOYCY..

Introduction medicinal properties and are considered as an
Raspberry is one of the valuable berry crops elixir of health and longevity of man [1].
in the world. Its fruits have nutritious and
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A determining factor of its wide distribution
is adaptation to various growing conditions
[2, 3].

The study of the timing of the onset of
phenological phases makes it possible to
assess the adaptive capacity of regionalized
raspberry cultivars to changes in weather
conditions in the Chu Valley.

Materials and methodology

The research was conducted on an irrigated
experimental plot in the Dmitrievka village of
Issyk-Ata district of the Chui valley from
2012 to 2015 years. Experimental plot is
situated in the middle zone at an altitude of
735 meters above sea level, with light,
chestnut soils. Total duration of frost-free
period is 171-190 days per annum.
Experiments were set up in quadruple
replications. The scheme of planting is 2.0 x
0.5 m. AIll studies were conducted in
accordance with the "Program and methods
of varietal study of fruit, berry and nut crops”
[4].

The initial material for our studies are four
cultivars of raspberry, planted in 2011:
Prigorodnaya (Ukrainian Research Institute
of Horticulture), Babie Leto (Kokin base in
VSTISP), Barnaulskaya (RIH named after
M.A. Lisavenko), Novosti Kuzmin (Vetluga
city, Nizhegorod region).

The timing of the onset and duration of the
following phenological phases (beginning of
vegetation; beginning, end and duration of
flowering and fruiting) were studied. To
estimate the need in warm temperatures at
different phenological phases and to predict
the possibility of growing the cultivar in this
area, the sum of average daily active above
+5° (3 t>5 °C) and effective temperatures
above +10° (3_t>10 °C) were measured [5].
In autumn, all raspberry shoots cease growth,
buds also pass into a dormant state and are
inactive even at air temperatures of +6.1°C,
at which tree species usually start to grow [6].
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The time of onset of organic or deep
dormancy in raspberry varies depending on
the place of growth and the length of the
vegetation period, coming earlier in a long
and later in a shorter vegetation period [3].
Climatic ~ conditions influence  the
peculiarities of plant development. They can
change the timing of phenophases, form the
conditions of temperature stress under
extreme high and low temperatures, favor
growth, development, and accumulation of
phytomass and formation of its components
or, conversely, negatively affect these
processes [7].

Results and discussion. Under Chui valley
conditions, vegetation of raspberry plants
begins in the second decade of March and the
first decade of April, and this indicator varies
significantly from year to year. The earliest
start of vegetation on March 24 was noted in
2016, when the average temperature passed
+5 °C, and was 10 days ahead of the multi-
year dates. The latest date of the start of the
growing season was 11 April in 2015.

The amount of future crop depends on the
timing, intensity and conditions under which
raspberry flowering occurs. The research
conducted during (2014-2016) revealed
differences in the timing of the onset and
passage of the phenological phases between
the individual cultivars. This is due to the
varying requirements of the cultivars for the
set of weather conditions necessary for the
transition of plants from one phase to the
other.

Flowering is one of the most important
phenological phases in the life of the plant,
the timing and duration of which varies from
year to year and depends on the genetic
characteristics of the cultivar and climatic
conditions.

The inflorescences on the fruit branches do
not develop at the same time, with the upper
flowers blossoming first and then the lower
ones. Because of the elongated flowering
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period of the plants, the berries on raspberry
plants do not ripen at the same time.
Raspberry blossoming in one cultivar can last
20-30 days.

Raspberry flowering starts at a certain
amount of positive temperatures (above +5
°C). Early-flowering cultivars are demand
less warmth at the beginning of flowering,
whereas late-flowering cultivars are more
demanding.

During the years of research, there was a
variation in the sum of average daily

temperatures from the moment of their
transition through +5°C to the beginning of
raspberry flowering.

On the average by cultivars the sum of active
temperatures (3't>5 °C) for early cultivars-
581,7-651,9°C, middle-633,1-810,3°C, late-
678,3-850,6°C and sum of effective
temperatures (Qt>10 °C) early-401,0-
561,0°C, middle-427,0-719,4°C and late-
472,2-759,7°C are required for the beginning
of flowering[13].

The histogram shows weather conditions in Issyk-Ata district. An air temperature data is given
for each day of April 2014.

Histogram 1.
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The histogram shows weather conditions in Issyk-Ata district. An air temperature data is given
for each day of April 2015.
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The histogram shows weather conditions in Issyk-Ata district. An air temperature data is given
for each day of April 2016.
Histogram 3.
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The graph shows weather conditions in Issyk-Ata district. An air temperature data is given for
every day of April 2014-2016.
Graphl.

30

25

15 \ / \ e 2014 year

2015 year
10 1 2016 year
5 V
O ’I T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
-5

Three groups of cultivars are identified as a result of the research: early, medium and late. Calendar
dates of flowering and fruiting of raspberry cultivars by groups are given in Table 1.

Average dates of raspberry flowering beginning in Chui valley conditions are marked in early
cultivars on April 2, medium cultivars on April 5, late cultivars on April 8. The earliest start of
flowering was noted in 2016 on March 25. The weather was warm in April-May in preparation for
flowering. Average daily temperatures were +10.7; +19.5 °C, respectively whichwas +2.1; +1.7°C
above the norm. The maximum temperature reached +26.1; +34.5 °C.

30
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Timing of raspberry flowering and fruiting

Table 1.
Year | Cultivars Flowering Fruiting
start end Duration. days start end Duration, days
2014 | early 02.05 | 26.05 24 04.06. | 30.06 26
middle | 05.05 | 30.05 25 06.06 | 03.07 28
late 08.05 | 05.06 28 08.06 | 07.07 30
2015 | early 06.05 31.05 25 07.06 | 04.07 27
middle | 09.05 | 05.06 28 10.06 | 08.07 28
late 12.05 09.06 30 12.06. | 10.07 28
2016 | early 25.04 18.05 24 28.05 21.06 24
middle | 28.04 | 23.05 25 03.06 | 28.06 25
late 02.05 | 29.05 27 07.06 | 30.06 27

The latest flowering dates were recorded in
2015 on 6 May. The spring was late and cool,
so flowering was delayed. Closer to average
flowering dates for raspberries were recorded
in 2014.

Depending on the cultivar and weather
conditions during the growing season, the
average duration of flowering during the
study period ranged from 24 to 30 days, with
an average of 26 days.

The timing of the onset of berry ripening
varied across the study years. The average
dates for 2014-2016 study of the beginning of
fruit ripening were noted in early cultivars -
June 4, medium - June 6, late - June 10 (see
Table 1). The earliest onset of berry ripening
was observed in 2016, with early cultivars on
28 May, medium cultivars on 3 June, and late
cultivars on 7 June. The spring was early,
warm and dry, with average daily
temperatures in April-June being above the
long-term average of +1.1-1.4 °C.

Average duration of fruit ripening, taking
into account biological features and weather
conditions, varied by year of study from 24 to
30 days. The shortest ripening period by
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study year was observed in the cultivars in
2016 24-27 days. The average daily air
temperature in May-June was higher than the
average annual data by +2.5; +1.9 °C, and the
maximum temperature reached +36 °C.

As a result of the research, it was found that
raspberry cultivars differ among themselves
in time of onset and duration of phenological
phases under the influence of weather
conditions of Chui valley.

Conclusions

On average, Y t>5 °C are required for the
beginning of flowering.

On the basis of multi-year research on the
timing of flowering and ripening of fruits,
raspberry cultivars were divided into three
groups: early, medium and late. The group of
early includes 2 cultivars- Babie Leto and
Barnaulskaya; 1 medium cultivar- Novosti
Kuzmina and 1 late cultivar- Prigorodnaya.
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EFFICIENCY OF PRE-SOWING TREATMENT OF SPRING WHEAT SEEDS WITH
BIOPREPARATIONS AND FUNGICIDES

Abstract. The objective of the article is to reveal the efficiency of seed treatment with fungicides
and biological products against spring wheat diseases in Chui region of Kyrgyzstan. The obtained
data on yield capacity confirm the results of the analysis of yield structure. The lowest yield (25.2
cantner (c) / ha) was obtained in the control. The treatment of seeds with Raxil (Tebuconazole 6%)
at the consumption rate of 0.5 | / t made it possible to obtain 32.9 ¢ / ha, this is 7.7 ¢ / ha more
than in the control, and with Fuldazon (Benomyl) - 30.4 c / ha, the yield gain was 5.2 ¢ / ha. By
using Agrothiram (Thiram), we received 29.9 ¢ / ha, which is 4.7 ¢ / ha more than in the control.
With the use of biological products: Rootkat 29.2 ¢ / ha, this is only 4 ¢ / ha more than control,
and Suprild - 30.4, the gain was 4.9 c¢ / ha. But it must be taken into account that biological
products have a minimal impact on the environment.

Key words: wheat, fungicides, seed dressing, wheat yield.

Anpuibaes H.B.!, U6parumosa B.C.%, :kynycos K.K.!
L Kvipevizckuii nayuonanvuoiii aepapuuiil yHusepcumem
2 Kbipebl3cKutl Hay4HO-UCCIe008aMeNbCKULE UHCIIUMYN 3eMAe0es
3O®OEKTUBHOCTH IMPEJIINOCEBHOM OBPABOTKHN CEMSH SIPOBOM
MNIIEHULIBI BUOITIPEITAPATAMU U ®YHI'NIIUIAMUAU

AnHoTanus. [lenv cmamou - 8vig6umv d¢hghexmusnocms 00pabomku cemsan GyHeuyuoamu u
buonpenapamamu npomue Oonesneu sAposou nuienuyvl 6 Yyiickou obaracmu Kvipevizcmana.
Ilonyuennvle 0anuble NO YpOAUCAUHOCMU NOOMEEPIHCOAIOM pe3YIbmamyvl AHAIU3A CMPYKMYPbl
ypooicasn. Haumenvwasn ypoorcaiinocmo (25,2 y / 2a) o6vina nonyuena 6 konmpone. Qbpabomra
cemsan paxcunom (Tebykonaszon 6%) uz pacuema 0,5 1/ m nozgonruna noryuums 32,9 y / 2ea, umo
Ha 7,7 y / ea 6onvue, uem 8 konmpoine, u @ynoazonom (benomunom) - 30,4 y/ 2a. y / ea, npubaska
ypooicas cocmasuna 5,2 y / ea. Ilpu ucnonvzosanuu Aepomupama (Tupama) mot noayuuiu 29,9 y
/ ea, umo na 4,7 y / 2a 6onvuwe, yem 8 konmpoine. Ilpu ucnonvzosanuu 6uonpenapamog: Pymrkam
29,2 y / ea, smo ecezo Ha 4 y / ea boavue konmpons, u Cynpuno - 30,4, npupocm cocmasun 4,9 y
/ ea. Ho HystcHO yuumoeieams, 4mo 6uonpenapanmovl MUHUMANbHO GIUAIOM HA OKPYICAIOWYIO Cped).
KutoueBble cji0Ba: nuweruya, yHeuyuosbl, npompagiusanue CemsH, yporCatuHocms NuLeHUYbl.

Anbuibaes H.B.}, Uoparumosa B.C.%, :ixynycos K.K.!

'KbIpreI3 yyTTyK arpapblk yHHBEPCHTETH
2KbIPrbI3 JAbIHKAHYBLIBIK HIAM-H3HI106 HHCTHTYTY
JKA3I'bl BYYJIAWIbIH YPOHYH BUOIINPATIAPATTAP )KAHA ®YHTUIUJIEP
MEHEH CEBYY AJIIBIHJIA UIITETYYHYH HATBIMKAJIYYJIYIY

AHHOTauMA. Makananvin maxcamol- Koipeviscmanowvin Yyu obnycynoa swcazovik 6yyoauovit
00pYNaApLIH  ANIObIH  ANYy MAKCAmulHOA YpoHOY ¢hyHeuyuodep dHcana Ouooapuliap MeHeH
0apulloOHYH  hpekmudyyayeyn aumvikmoo. TyulymMOyyIyKmyH Keaemy O0HYA alblHeaH
MaanviMammap — mMywymMOyH — CMPYKMYPACHIH — AHLIKMO020  OA2bIMMANean  AHAIUIOUH
JAcvLbIHMBIKMapviHa myypa kenem. Oy momon mywym (25,2 y | ea) xonmponrooo yuypynoa
anvinean. Ypykmy 0,5 1/ m Paxcun (Tebykonazon 6%) menen dapwinoonyn namsitidicacoinoa 32,9
y | ea mywym anvinean, 6yn konmponooo yuypyua xapaeanoa 1,7 y | ea ken, an smu @yroazon
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(Benomun) menen oapuvlioonyn namuiiisicacvinoa 30,4 y | ca myuym anvlnowt, myutymOyyaykmyn
ocywy 5,2 y | 2a my30y. Aepomupamovt (Tupam) kondouyynyn nametisxcacvinoa ous 29,9 y / ea
anovik, Oy1 KOHMPOI00o yuypyHa kapazanoa 4,7 y / ea ken. buooapuviiapovl KOI0OHYY MeHeH:
Pymxkam 29,2 y / ea -6yn xommponooo yuypynan 4 y / ea eana xen, an smu Cynpuno 30,4
KOJOOHYVHYH Hambliicacblnoa ecyut 4,9 y / ea my30y. OQwion s1e yuypoa, buodapwiiap aiand-
YoUpPOce MUHUMALOYY MAACUPYU IMEPUH ICKe ATbIU KepeK.

Herusru ce3nep: doyyoaii, ¢pyneuyudoep, ypor mazanoo, 6yyoauovih myuymoyyiyey

1. Introduction

The use of seed material infected with
diseases leads to a decrease in yield up to
20%, on the one hand, and to the
contamination of products with toxins [1], on
the other hand. In this regard, it is always
necessary to carry out a phyto-examination of
seeds and, on the basis of these results, make
a decision to use of a particular grain batch
for sowing purposes and to make disinfection
[2]. When choosing a preparation for pre-
sowing seed treatment, one is guided by the
main qualities of seed disinfection from
external and internal infection, protection of
seeds and seedlings from damage by
pathogens in the soil [3].

The modern assortment of disinfectants is
represented mainly by systemic fungicides
with high biological activity against not only
pathogens, but also the plant itself [4]. In
order to achieve optimal biological action
against diseases and pests, these substances
must be studied in a variety of geographic
areas of agriculture. For each type of
environmental conditions, it is necessary to
check the recommended application rate of
disinfection agent required for a faultless
seed treatment [5]. In connection with the
above, not only the development and
introduction of new drugs, but also the study
of existing ones, is an urgent issue at the
present time.

The goal of the research is to study the
efficiency of fungicides and biological
preparations for seed dressing of spring
wheat seeds and their effect on yield grain.

2. Seed treatment — brief review
Pre-sowing treatment of seeds of agricultural
plants increases germinating power, reduces
the susceptibility to fungal diseases caused by
seed infection, and stimulates the
development of seedlings. As a result, the
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possibility of future seedlings to survive in
unfavorable conditions and to form a high
yield gains [6]. Today we have a fairly rich
assortment of remedies, represented by
various chemical classes and combined
preparations. Research on the selection of
drugs continues up to the date, where an
important goal is to ensure the safety of
pesticides for human health and useful
components of the agrocenosis, excluding
contamination of grown agricultural products
[7].

The technology of cultivation of spring wheat
resolves into obtaining seedlings of optimal
thickness with a high starting rhythm of
growth processes. This ensures the resistance
and competitiveness of plants to the entire
range of harmful organisms. The use of
growth regulators makes it possible to
increase the nitrogen content in the leaves of
experimental crops during the germination
and tillering phases [8]. Biological products
can affect the germination of seeds, while the
nature of their influence is determined by the
type of preparation, as well as weather
conditions during the germination of spring
wheat [9].

The biomass of plants and size of the leaf area
are important indicators of the formation of
high and high-quality grain yields of spring
wheat. The influence of the humic
preparation on the growth and development
of wheat is noted in the flowering phase. Pre-
sowing seed treatment with Gumostim
affects the leaf area of one plant by 0.73 and
4.65 cm2. The dry weight of 10 plants
increases by 3.24 g. Pre-sowing seed
treatment with LFSC (Liquid Fertilizer
Stimulating Composition) in combination
with foliar feeding contributes to the
achievement of the highest efficiency. As to
be expected, their use is also higher against
the background of macro fertilizers than
without them. An increase in Yyield is
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associated with an improvement in all
indicators of the structure of the crop: an
increase in the number of productive stems,
an increase in the mass of 1000 grains, i.e.
when seed treatment is combined with foliar
feeding, the needs of plants for copper and
molybdenum are satisfied during the entire
growing season, which is reflected on
photosynthetic activity [10].

At present, preparations based on a number
of active substances, such as tebuconazole,
cyproconazole, triticonazole, prochloraz, and
others, are also used as seed disinfection
agents. Preparations are used both on the
basis of one active substance and combined
multicomponent [11]. The germination rate
of spring wheat seeds with Raxil at a dose of
0.5 1/t increases by 7%. The greatest excess
was noted with the use of the couple: Raxil
0.25 1/t + Biosil 0.05 |/t [12]. The seed
disinfectant TMTD-plus has good results on
spring and winter wheat. According to
laboratory studies, the growth stimulant,
which is part of the dressing agent, increases
the resistance to diseases of root rot by 36.4-
42.8% and yield gain by 15% [13].

The general conclusion of this brief review is
that the use of disinfectants, micronutrient
fertilizers and growth stimulants is a viable
solution, starting with pre-sowing seed
treatment.

3. Research conditions and location

3.1. Climate

The Kyrgyz Republic is located between
coordinates 69 ° 15" - 80 ° 18" east longitude
and 39 ° 11" - 43 ° 16" north latitude within
Tien Shan and northern parts of the Pamir-
Alai mountain system at a great distance from
the ocean, which determines the continental
nature of the climate (Fig. 1). In the foothill
zone, summer temperatures (July) average
20-25 °C, winter temperatures (January) - 4—
7°C below zero. More than half of all winds
are light and calm winds, 30-40% -are weak

winds (from 2 to 5 m/s), only a few percent
- are moderate and fresh winds (from 6 to 10
m/ s), and the winds more than 10 m/ s are
observed in narrow mountain valleys and on
mountain passes [14, 15].

3.2. Soil

The soils of rainfed selective crop rotation,
located on the lands of the experimental farm
of the Kyrgyz Scientific Research Institute of
Agriculture (Fig. 2 and 3) (altitude 829 m
above sea level) are northern ordinary gray
soil with closely lying pebbles. The humus
content in the soil varies is between 1.2% -
2.7% [16]. Morphologically, they are
characterized by a small thickness of humus
horizons, high carbonate content with a
weakly pronounced leaching of carbonates
from the upper horizons. These soils are
poorly supplied with nitrogen and
phosphorus, which indicates to the need to
use organic and mineral fertilizers [17]. The
destruction and degradation of soils is a
characteristic feature of the increasing
anthropogenic pressure on nature. The
processes of soil destruction and washout
occur mainly on the slopes, and their intensity
is directly dependent on the shape, steepness,
length and illumination of the slopes. This
can be clearly seen in the research area [18].
Farmers in the region need new types of crops
that, on these soil types, will benefit from
climate change and will be able to resist new
pathogens [19].

4. Materials and research methods

The research material was the seeds of spring
soft wheat "Intensive"” (Triticum aestivum L).
Counting and observations were carried out
according to the " State Variety Testing
Methods" [20]. To study the efficiency of
pre-sowing seed treatment with disinfectants
and biological products, a field experiment
was imbedded according to the scheme given
in table. 1.

Sowing scheme of spring wheat *"Intensive"
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Ne Preparation Active substance Consumption norm
1 Control Without treatment -

2 Raxil KC Tebuconazole 6% 0,511t

3 Fuldazon Benomyl 0,1 kgft

4 Agrothiram Thiram 80% 0,2 kg/t

5 Rootkat Biopreparation 250 mi/t

6 Suprild Biopreparation 25 mift

All counts and observations were carried out according to the experimental work method,
dispersion analysis of data from a one-factor field experiment using Excel. The placement of the
plots was randomized, the repetition was fourfold [21].

5. Research results

The study of liquid, powdery and biological preparations in the field conditions enabled to reveal
a significant effect on the biometric parameters of “Intensive” spring wheat.

Table 2. Biometric indicators of wheat varieties: ""Intensive™, average for 2019-2020 (EOC

of the Kyrgyz Research Institute of Agriculture, Sokuluk district, Chui region)

Table 2.
Consumptio
] Number of
n rate of the | Productive Number of _ Plant
) ) _ Ear length, productive _
Variants preparation | bushiness, plants height,
cm. stems,
I/ ha, kg /t, | pcs pcs/m? cm
pcs/ m2
ml/t
Control
(without - 1,37 9,4 182 250 71,4
treatment)
Raxil KC 0,5 1,67 9,2 207 344 76,9
Fuldazon 0,1 1,52 8,8 185 280 71,4
Agrothiram 0,2 1,51 9 194 292 75,5
Rootkat 250 1,54 8,8 203 310 72,5
Suprild 25 1,2 7,9 273 339 71,9

The field experiment revealed the following main results (Table 2):
e Productive tillering of control is 1.37, much higher with Raxil, i.e. 1.67, and slightly lower
Fuldazon and Agrothiram -1.52 and 1.51.

e The ear length is maximum on control, Raxil and Agrothiram. In other cases, slightly

lower.

e The number of plants in control is 182, and 207 with Raxil, 203 with Rootkat, which means
the most similar results. Under the influence of Fuldazon and Agrothiram, the difference
is not large at the almost level of control.
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e The maximum number of productive stems was obtained with Raxil -344, and Rootkat -
310, in other cases it ranges from 280-292 pieces per 1 m2.

e The height of plants with Raxil is 76.9 cm, and in other cases it is slightly lower and similar

to others.
The yield structure of “Intensive” sort in experimental sowing, average for 2019-2020
Table 3.
Weight
_ of  the _ _
) Number of | Grain Grain Grain
) Spikelets ) ) total )
Variants grains  per | weight of 1 output % | yield gr.,
per ear, pcs. mass of
ear pcs. ear, gr. ] per 1 m2
grain, gr.
per Im2.
Control
(without 18,8 45,2 1,8 550 46,0 251,7
treatment)
Raxil KC 0,5 I/t 18,1 44,2 1,8 642 51,3 328,5
Fuldazon
17,8 42 1,6 642 47,3 304,2
0,1 kg/ha
Agrotiram
18,5 18,5 1,7 656 45,5 299,5
0,2 kg/ha
Rootkat
18 18 1,6 630 46,2 2917
250 mlit
Suprild
14,9 36,6 1,15 639 47,1 301,5
25 mi/t

The field experiment revealed the following main results (Table 3):

The number of spikelets in an ear observed in the control -18.8, and the values of other
cases are close to it with a slight difference.
The number of grains in an ear, in the control is maximum, and in other cases it is lower
and close to each other.
The grain weight of one ear hardly differs.
The weight of the total mass, in gr., is in all cases virtually similar, although the control
shows a little lower.
Grain yield in%, in the case of treatment with Raxil gives the maximum result, and in the
rest, including control, the differences are minimal.
Grain yield gr / m2 in control is 251.7. In comparison with those treated with preparations,
it is much lower. The yield dynamics is visualized in Fig. 1.

Fig. 1.
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Fig. 1. Average grain yield in experiment, c / ha

The lowest yield was obtained in the control - 25.2 ¢ / ha. The treatment of seeds with Raxil
(Tebuconazole) at the consumption rate of 0.5 | / t made it possible to obtain - 32.9 (Fig. 1) ¢/ ha,
this is 7.7 ¢ / ha more than in the control (Fig. 2), and with Fuldazon (Benomyl) 30.4 ¢ / ha, the
yield gain was 5.2 ¢ / ha. With the use of Agrothiram (Thiram), it was 29.9 ¢ / ha, whichis 4.7 c/
ha more than in the control. With the use of the biological product Rootkat - 29.2 ¢/ ha, itis4 c/
ha more, and with Suprild - the yield gain was 4.9 ¢ / ha.

Fig. 2.
10
Sg 7.7
K
=° >:2 47 4.9
%4 4 4
S,
2 0
>0~ Control Raxil Fuldazon Agrothiram  Rootkat Suprild

Fig. 2. Average yield gains relative to control, c/ h

6. Discussion of results

The research conducted gives grounds to
recommend disinfection of “Intensive” sort
wheat with Raxil and / or biological products
Rootkat and Suprild, since they give the most
positive result.

Similar results have been reported in the
United States of America on the use of
Tebuconazole. The authors of the study
showed that much less crop is infected with
Fusarium head blight than in untreated
variants. Scientists of the Latvian Research
Center for Plant Protection conducted field
experiments on the action of the fungicide
T3, which included Tebuconazole, on Cobra
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sort winter wheat on 30 m2 plots. The
preparation showed a significant effect on the
winter wheat yield. At the same time, it is
necessary to take into account the conditions
for the cultivation of winter wheat and use of
intensive technology in accordance with
agrotechnical requirements [22]. According
to Russian scientists who have studied the
preventive and curative fungicide "Bunker"
which includes Tebuconazole, it is possible
to obtain 100% plant survival, at the
temperature of -6°C [23]. That enables to
make the conclusion about the efficiency of
the preparation to increase the resistance of
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plants to stress factors of the environment,
including low temperatures.

The results of this study are well concurred
with those known in the literature, given
above. In all studies, the positive efficacy of
fungicides has been proved, on which the
research should be continued. In particular, to
continue the work on the selection of optimal
combination of fungicides and biological
products for various varieties of wheat.

7. Conclusion

The obtained data on the crop yield confirm
the results of the analysis of the yield
structure. The lowest yield was obtained in
the control - 25.2 ¢ / ha. The seed treatments
with  Raxil  preparation, with 6%
Tebuconazole and recommended
consumption of 0.5 I/t enabled to obtain 32.9
c / ha, where the yield gain was 7.7 ¢ / ha
more than in the control, and Fuldazon,
which active substance is Benomyl brought
to the higher crop capacity up to - 30.4 ¢ / ha,
which is 5.2 ¢ / ha more than in the control.
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Zhusupbekova Samara Tolobekovna, Sagyndykova Rakhat Kaiypbekovna, Mukanbetova
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ABOUT SOME SOLUTIONS TO THE PROCESS OF SALT MOTION IN SOILS

Abstract. To study the movement of water in soils and soils, the theory of filtration is used, which
describes the considered movements in the form of differential equations in partial derivatives of
the second and third orders under the corresponding initial-boundary conditions. Particular and
important importance in the study of such problems is given to the analytical and approximate
analytical method for their solution. With the help of these models, particular solutions of moisture
movement for a three-dimensional non-stationary problem are determined.

Keywords. Irrigated land, moisture content in the soil, salinization, irrigation problem,
groundwater flow, groundwater speed, dissolving salts, filtration theory, differential equations,
partial derivatives of the second and third orders, initial-boundary conditions, analytical and
approximate analytical methods of solution.

[AbliikanoBa Alinypa TeiHubIOekoBHA, ZKymanues Typrynoek 7Kosgomanuesuny,
KycynoexkoBa Camapa Tesne0exoBHa, CarbinabikoBa Paxar KaiibinOexoBHa,
Myxkan6eroBa AiizaT TemupoexoBHa
Kuipevizckuti HayuonanvHblil acpaphsiil yHugepcumem
O HEKOTOPBIX PEHIEHUSAX ITPOUHECCA JIBUXEHHUA COJIMA B IIOYBAX

AHHOTAUMA. /[1 uccne0osanus 08UNCEHUs. 600bl 8 NOYBAX U SPYHMAX UCNONb3YEMmCs meopus
Qurbmpayuu, KOmopas onucvleaem paccmampusaemole 08UNCEHUs 8 ude UG pepenyuanrbHbix
VPABHEHUU 6 YACTHBIX NPOU3BOOHBIX BMOPO20 U MPEmbe20 NOPIOKO8 NpuU COOMBENMCMEYIOUUX
HauanvHo-Kpaesvix ycaosusx. Ocoboe u 8adcHoe 3HAUeHUue NPpu UCCIe008aAHUU MAKUX 3a0au
YOensemcs. aHAIUMUYecKkomy U NpUbIUNCeHHO-aHarumudeckomy memooam ux peuwerus. C
HOMOWbIO HMUX MOOeell ONPedessIIOMC YaACMHble peuleHUs 08UNCeHUs 61a2u OJisl MPeXMepHOU
HeCmayuoHapHoul 3a0a4iu.

KawueBble ciioBa. Opouwiaemvle 3eMau, GIANCHOCHb NOYEbL, 3ACONEHUE, NPOOIEMA OPOULEHUS,
CMOK 2PYHMOBbIX 800, CKOPOCMb 2PYHMOBbIX 600, PACMEOPEHUE COel, meopus uibmpayull,
ouppepenyuanvrvle ypasHenus, 4acmuvie NPOU3BOOHLIE GMOPO2O U Mpembeco NOPsOKOs,
HAYANbHO-CPAHUYHbIE VCIO08UsL, AHATUMUYECKUE U NPUOTUNCEHHbIE AHATUMUYECKUe Memoobl
peuweHus.

[AbliikanoBa Alinypa TreiHubiOekoBHA, ZKymanues Typrynoexk Kosgomanuesu4,
KycynoexoBa Camapa Tesie6exoBHa, CarbinapikoBa Paxat KaiibinOexoBHa,
MyxkanOeroBa Aiizat TemupOexoBHa
Koipewviz ynymmyx acpapovix ynueepcumemu
TONYPAKTATBI TY3YH KbIMMBLJIBIHBIH MTPOIIECCUHUH K23 EUP
YbIT'APBIJIBIIIITAPBI 7JKOHYH/1O

AuHOTamms. Tonypakmazel Hcama dHcep KolpMulUbIHOASHl CYYHYH KblUMbBLIbIH U3UT000 YUYH
Qurbmpayusi meopusicol KOIOOHYIAM, Al MUSWENYY DAUMAanKbl-YeKmuK wapmmapod 3KuH4U
dHCaAHA YUYHUY mapmunmeu diceKe myyHoyiapoa oughgepenyuandvik meyoemenep mypyHoo
Kapanvin JCamkan Kollmwlioapovl cypemmeum. Meinoail macenenepou uzuiooe0e 632040
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MAAHUNYY, anapobl YeYYYHYH AHATUMUKATBIK HCAHA OONHNCONOYY AHATUMUKANLIK bIKMALAPb
bepunem. Byn mooendepoun sicapoamvl MeHeH Y4 614OMOYY CMAYUOHAPOLIK dMeC Mmaceie YYyH
HBLIMOYYILYKIMYH KbIUMbLIbIHLIH KOHKDEMMYY Ybleapbliblumapbl AHbIKMAIam.

Aukbiy ce3nep. Cyzam oiceprepu, KelpmblumvlH H6IMOYYIVY, WOPOVYAYEY, Cyeam mdacenecu,
JHcep acmuiHOacbl CYYIapoblH ASbIHObICHI, Heep ACMbIHOA2bl CYVIAPObIH blIOAMObISHl, MY30VH

puldu, UHsblnKaioo meopusicsl,

oughghepenyuanovik menoemernep,

OKUHYU JICAHA  YUYHUY

oapadxcaodazvl Jyxcekeve myyHoyaap, 0auimanKkvl-4eKmuK wapmmapbl, YeuyyyHyH AHATUMUKATbIK

Heana 601H#con0yy AHATUMUKATILIK bIKMANADYL.

Introduction

At present, the use of automation in irrigated
agriculture is promising. By regulating the
moisture content in the soil, one can
simultaneously influence the thermal, air and
salt regimes of soils. To avoid the negative
consequences of irrigation of secondary
salinization, over-wetting of soils, it is
necessary to use some reclamation
techniques. These include artificial drainage,
leaching, and special agricultural technology.
Salinization control is an old irrigation
problem that has not yet been resolved. Its
successful solution largely depends on the
availability of a quantitative description of the
processes of movement of salts in soil and
groundwater on irrigated areas. Only such a
description makes it possible to predict
confidently and optimally manage it.

The question of the origin of readily soluble
salts and saline soils has been resolved in
sufficient detail and convincingly [11]. The
qualitative picture of soil salinity is as follows:
precipitation that falls in mountainous areas
seeps into soils and grounds, forms a flow of
groundwater, which, moving downward
under the influence of gravity, are enriched
with salts-products of the weathering of
rocks. When entering the plain, the flow of
groundwater approaches the soil surface, and
some of it is dispersed into the atmosphere due
to transpiration and evaporation. As the
distilled water evaporates, the concentration
of salts in the capillary rim increases. As a
result of an increase in the concentration of
salts in the mouths of the capillaries, a
concentration gradient appears, which causes
a reverse diffusion flow of salts into the
groundwater, which are enriched with salts
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and increase their salinity as they move
downstream. Salts with a low migration ability
are precipitated at higher elevations of the
relief. The more mobile salts move further
down and remain in the soil or reach the base
of the underground runoff, in which they
significantly lose the rate of movement of
groundwater. These waters are spent mainly
for evaporation, which leads to the
accumulation of salts in soil and groundwater
and groundwater. Natural drainage and
increased evaporation are most characteristic
of the natural conditions under which soil
salinization occurs. Irrigation of soils with
such conditions accelerates the development of
salinity. The area of saline and potentially
saline lands is large. Due to the fact that
territories with good natural drainage and
favorable relief have already been developed
for irrigation, then the further growth of
irrigated lands will occur in areas with
potential soil salinity.

That is why the fight against salinization is of
great relevance to this day. The salinization
process is influenced by many environmental
factors. For a successful study of the
salinization process, it is necessary to single
out the main factors that determine the
direction of the "salinization - desalinization"
processes. There are three such factors: the
intensity of evaporation, the intensity of
filtration, the energy of the flow of
groundwater. Without stopping in detail, we
know that they all depend on the climate, the
type of soil, vegetation, the depth of
groundwater, human economic activity, the
energy of the groundwater flow. Moreover,
all these factors can be calculated
numerically, i.e. migration of salts can also be
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considered from a quantitative point of view.
In [8, pp. 59-64], the analysis of existing
mathematical models of salt transfer
processes in soil, based on the laws of
physicochemical hydrodynamics of porous
media, is given, critical analysis of scientific
research on convective diffusion, salt
dissolution, sorption and ion exchange in
rocks.

Materials and methods

In the study of the movement of water in
soils, the theory of filtration is used [5, p. 7-
8], which describes the considered motions in
the form of partial differential equations of

corresponding initial-boundary conditions.
Particular and important in the study of such
problems is given to the analytical and
approximate analytical method for their
solution. The procedure for finding analytical
solutions for the problems of filtration and
infiltration of fluidity is associated with
certain mathematical difficulties and the
more valuable are new methods of obtaining
exact solutions [4, pp. 20-22]. In the general
case, the movement of moisture for a three-
dimensional non-stationary problem is
modeled by the equation of moisture transfer
of the following form [7, pp. 115-118]:

the second and third orders with the
ow @ ow ] ow ] ow
S =3 (PN TE) + 5 (D)) +5 (D) 57) (1)
where W- humidity per unit volume, D(W) — diffusion coefficient, x, y, z — spatial coordinates, t
— time.
To study equation (1), the following conditions are usually set:

- initial condition: W(x,y,2,0) = Fy(x,y,2) (2)
- the boundary conditions are sufficiently idealized, for the boundary of the soil adjacent to
the groundwater is set W(x,H,zt) = F(x,zt) (3)

The statement that at the lower level the soil is moisture insulated and the flow into the

groundwater is zero is imperfect, but it is still often used. Thus, on the “soil-air” boundary, a 2-
ow ow

DWW ol L, =0 DN S| =0 (4)

Equation (1) is non-linear, so there are various methods for linearizing it. Expanding D(W) by a

power series, we obtain the equation for the zero approximation

kind condition is formulated

Wy _ 22w, . 9w, . 3%w,
at 0 ( Ax2 ay? 922 ) (5)
Based on the group properties of differential equations, we find solutions to equation (5) in the
form Wo = (t + to)™fo(w) (6)
; P . x2+y%+z2
where p - is a self-similar variable p =-—+>—-— )

4Dg(t+tg)
Determining the partial derivatives of the function W, and substituting them into equation (5), we
obtain an ordinary differential equation of the second order

ufy @ + (1 +3) f5 @) = mfy(w) = 0 (8)
Equation (8) is a degenerate hyper geometric equation. In the vicinity of the singular point 4 = 0,
linearly independent solutions of equation (8) will have the form

2m+3 3
fo, = exp(—u)F( 5 '5'“) 9)
1
fo, = exp(—p)p2F (m + Liu) (10)
Then, the general solution of equation (8) will be written in the form
fol) = (e + to)™ exp(p) [C1F (572,35, 1) + Con™2F (m+ 1,5, )] (1)

and the general solution of equation (5), taking into account (6) and (7) as
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2,024 ,2 2,02, ,2
WO(X,y,Z,t)= (t+t0)m exp(_x +y“+z )[ : (2m+3 3 x“+y +Z)

4Dg(t+to) 2 2’ 4Dy (t+tg)
1
x2+y%+z2\ 2 1 x2+y2+zz)
G (4Do(t+to)) F (m ++L 2’ 4Dy (t+tg) l (12)

Research results

Using the properties of a degenerate hypergeometric function, we find the cases when linearly
independent solutions are representable in terms of algebraic polynomials. From equality (9) and
(10) it is seen that solution (9) can be reduced to a finite polynomial for m =
—g; g, —%, ) —2n2+1; ...,—2n2+1; .., and solution (10) at m = —-1; =2; =3;...; —n; ...,
where n € N. As you can see, these particular solutions cannot be simultaneously written, in
polynomials for different values of "m". Let us determine the exact solutions of equation (5), when
the solution (9) can be represented in terms of an algebraic polynomial, while the arbitrary constant
C, in solution (11) is set equal to zero.

Form = —3/2 solution (9) is written as f (1) = (¢t + to)~3/2exp(—n), and for the required

function W, the solution has the form

— -3/2 _ x2+y2+22
Wo(x,y,z,t) = C,(t + ty) exp ( —4D0(t+t0)) (13)
_ 2
for m = —5/2 we have fo, (n) = (t + to)~>/2exp(~1) (1 - 2n) (14)
2 2 2 2 2 2
then we get W, (x,y,z,t) = C,(t +ty)~5/? exp (—%) (1 - %) (15)
form = —7/2 we have f, (1) = (¢t + t,)"7/?exp(—n) (1 - gn + 14—5772) (16)
_ -7/2 _ x*+y?+z? _ xP4y?+z? | (xP+yP+z?)?
then we get Wo(x,y, z,t) = Cy(t + to) exp ( 4D0(t+t0)) ( 3Do(t+ty) = 60DZ(t+to)? )(17)
form = —9/2 we have f, (17) = (t + to)"*?exp(—n) (1 —-2n+ gnz — %ﬁ) (18)
9 2 2 2
then we get W, (x, v, z,t) = C,(t + t,) z exp (— %) .
) ( _ xP4yP4z? | (RPHyP4z?)? (x2+y2+22)3) (19)
2Dg(t+tg) 20D3 (t+t9)2 840D3 (t+t)3

Now we write down when the second linearly independent solution (10) is reduced to an algebraic
polynomial.

Form = —1 we have f,, () = (t + to) " *exp(—n)n~*/2 (20)
then the required function takes the form
_ _ xP4y?+z? 4D,
Wo(x,y,2,t) = C; exp ( 4D0(t+t0)) \/(x2+y2+zz)(t+to) (21)
Form = —2 we have f;, () = (t + to) ~2exp(—n)n~*/2(1 — 2n) (22)
_ _ x%4y24z72 4Dg _ x24y2 4272
then W (x,y,2,1) = C; exp( 4D0(t+t0)) \/(x2+y2+zz)(t+to)3 (1 ZDo(t+t0)) (23)
Form = —3 we have fo, (1) = (¢t + to) exp(—mn~1? (1 —4n + %nz) (24)
_ _ x%+y?%+z2 4Dg _ x2+y2+2%)
then Wy (x,,2,t) = C; exp ( 4D0(t+t0)) \/(x2+y2+zz)(t+to)5 (1 ZDo(t+to))
) _ x%4y?+z? (x2+y2+22)2
(1 Do (t+tg) + 12D (t+tg)2 (25)

Form=—-4  f,,(n) = (t+t) *exp(-mn~"/? (1 — 61 +4n% — 18—57,3) (26)
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x2+y2+ zz>\/ 4D, 3(x2+y% +22)

Wo(x,y,z,t) =C,exp| — (1 —
0(%,7,2,6) = C; p( 4Do(t + ty) | [(x2 +y2 +z2)(t + o) ( 2D, (t + to)
(x%2+y?%+z?%)? _ (x2+y2+zz)3
4D2(t+tg)? 120D3 (t+t¢)3 (27)
If the second arbitrary constant is not equated to zero, then for m = —3/2 we have the following
solution

x2+y?+2z2
4D,y (t + ty)

) | 4Do(t+to) Yo (x%+y2+z2)n )
(C1+C2 \’(x2+y2+22) (1 =1 (2n—1)n1(4Dy (t+t9))" ) (28)
Similarly, for m = 0, we obtain

2 2 2 Ne,2 2 2\n
Wo(x,3,2,8) = <c1+c2exp (-5 (14 By e )) (29)

4Dg(t+to) 1-3-.-(2n-1) (4D (t+t0))"

3
Wo(x,y,z,t) = (t +ty) 2 exp <—

and form = —=5/2

5 2 2 2 2 2 2
Wo(x,y,z,t)=(t+t0)_iexp(—x i +Z)-<C1(1 e +Z)+C M(l—

4D0(t+t0) - 6D0(t+t0) 2 (x2+y2+22)
3(x2+y%+2z2) . (x2+y2+z2)nt1 )
—_ =24+ 3> 30
4Dy (t+to) + Zn_l(2n—1)(2n+1)(n+1)!(4D0(t+t0))n+1) (30)
Conclusions

As a result, we have identified a number of particular solutions of equation (5). Analysis of the
obtained solutions shows that with decreasing «m» the number of terms of the algebraic
polynomial increases.
Another solution to equation (5) can be found in the form of a product of two functions

Wy = w(t) - fy(ax + by + cz), tne a, b, c — const (31)
as a result, the general solution is represented in the form
Wo(x,y,z,t) = (Clexp (— %) +Cyexp (%)) -exp(A%t) (32)
Thus, a number of exact solutions have been found for equation (5). To determine the integration
constants C; and C,, it is necessary to use the initial-boundary conditions of the types (2), (3) and
(4), which are usually set explicitly.
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Jalilova Gulnaz, Sagynbek Aaliev, Elena Steinberg, Roza Orozakunova, Almaz Imanaliev
Nurzat Kerimkulova, Tirkesh Murzaev and Kybanychbek Turgunbaev
Kyrgyz national agrarian university
IMPORTANCE OF HOMEGARDENS IN A CHANGING CLIMATE IN THE
TERRITORY OF THE KARA-BAK AYIL-OKMOTU IN BATKEN

Abstract. Agroforestry is a land-use management system in which trees or shrubs are grown
around or among crops or pastureland. The homegardens play a significant role in the livelihood
of local people in the Kara-Bak Ayil-Okmotu. They are small-sized, about 0.1-0.2 ha of land. Each
household satisfies mainly its own subsistence needs. To know the importance of homegardens,
we conducted a questionnaire survey and focus group discussions among farmers. A total number
of 73 farmers with different backgrounds consisting of 51% women and 49% men in seven villages
were selected using random sampling techniques. According to the results, the main crops in
homegardens are tomato (84%), potato and carrot (55%), cucumber, cabbage, pepper (50-52%)
and onion (44%). Garlic, beans, clover and corn are also cultivated in small quantities.

There were 17 different woody and fruit trees and shrub species found. The distribution of these
species was identical in all villages. An apricot tree is dominating up to 97% of homegardens.
Other species as apples (71%), cherry plum (61%) and peach (47%) are the most favourable fruit
tree species. A Kokand cherry (26%), black plum (22%) and almond (17%) trees are getting more
popular among farmers due to their economic benefits. Moreover, walnut, grape and pistachio
and pomegranate trees are very seldom, but there is a considerable potential to propagate as
promising income sources. Other species as mulberry, poplar, elm and willow trees are also
widespread and used as construction material or deadwood.

Key words: agroforestry, homegardens, farmersé apricot

Mxanunosa I'yabHa3, CarpinOex Aanues, Esnena Il Teitnoepr, Po3za Opo3akyHoBa, Aama3s
HNmananues, Hyp3at Kepumkyaosa, Tupkemr Myp3aeB u Koi0anbiu0exk Typrynoaen
Kuipevizckuti HayuonanvHolll acpapusiil yHUsepcumem
3HAUYEHUE JOMAILIHUX CAJOB B YCJIOBUAX MEHAIOIETI'OCA KJIMMATA
HA TEPPUTOPUM KAPA-BAK AUBLI-OKMOTY B BATKEHCKOM PAHOHE

AHHOTAUMSA. A2ponecosoocmeo — 3mo cucmema Ynpasienus 3eMAenonb308anuem, ¢ KOmopou
oepegbs unU KYCMAPHUKU 8bIPAWUBAIOMCS 80KPY2 UNU CPEOU CENlbCKOXO3AUCMEEHHBIX KVIbMYp
unu  nacmoéuwy. [lomawnue cadvl ucparom 6adCHyIO poib 6 obecneuenuu cpeocms K
cywecmsosanuio mecmuozo Hacenenusi Kapa-bBakckoeo Auivin-Oxkmomy. OHu HebObUIO2O
pasmepa, oxono 0,1-0,2 2a semau. Kadxcooe 0omoxo3aiicmeo y00siemeopsient 8 0CHOBHOM C80U
cobcmeeHHble NOMmpeOHOCU.

C yenvio y3Hams 0 8AAHCHOCIIU OOMAUHUX CAO08, Mbl NPOGENU AHKEMHbIL ONPOC U 0OCYHCOEHUS
8 ¢okyc-epynnax cpeou gepmepos. Bceeo 6 cemu cénax memooom Cry4yaunol 8blOOpKU ObLIO
omobpano 73 epmepa u3 pasiuuHwblx COYUANbHuIX epynn, ekaoyas 51% ocenwun u 49%
myorcyur.  Co2nacHO  NONYYEHHBIM — pe3yIbMAamam, OCHOBHbIMU — CElbCKOXO3AUCTNEEHHbIMU
KyIbmypamy 6 0OMawHux cadax seusiomcsi momamol (84%), kapmoghens u mopkosv (55%),
ocypyul, kanycma, nepey (50-52%) u nyk (44%,). Taxoice 6 nebonbUIUX 0OBEMAX BLIPAUYUBATOMCS
uecHOK, ¢haconnv, Kiegep u KyKypysd.

Boino ycmanosneno 17 paziuunvlx 6u008 OpeecHvIX U NI0008bIX 0€pPeébes U KYCMAPHUKOS.
Pacnpeoenenue smux 6u0os 6v1.10 00uHaK08bIM 80 6cex cénax. Abpuxocosoe depeso npeobradaem
00 97% domawnux caoos. [pyaue 6uovl, maxue kax 6101 (71%), arviua (61%) u nepcux (47%)
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a61A0MCs Hauboee O1a20NPUAMHBIMU 8UOAMU pyKkmossix depesves. Uepewns (26%), uepnas
cauea (22%) u munoans (17%) cmanossames ece 6onee nonyasipuvimu cpeou gepmepos, max Kax
OHU CYUMAIOMCA IKOHOMUYECKU 8blcoOHubiMU. Kpome smoco, noka pedko ecmpeuaroujuecs
epeykull opex, 6uUHOSpAd, GuUCMAWKO8ble U 2paHaAmosvie 0epedbs UMEeOm 3HAYUMENbHbLU
nomeHyuan OJisl UX pacnpoCmMpaneHus 8 Kauecmee nepcneKmusHbIX UCMOYHUKO8 00X00a. [[pyeue
8UObL Oepesbes, makKue KaK mymogHUK, Monoiv, 653 U Ued, makice WUpoKo pacnpoCmpaHensl u
UCNONBL3VIOMCA 8 KAYeCmee CIpoUmenbH020 MAmepuad Uil CyXoCmosl.

Knrouegwie cnosa: Aeponecosoocmeso, domawiHue caovl, ghepmepsl, aOpUKoc.

Kammaosa I'yina3z, Carbintex Aanuen, Enena TaiinGepr, Po3a Opo3akyHnoBa, Aiima3s
HNmananues Hyp3at KepumkyJiioBa, Tupkemr Myp3aes sxxana Koioanbiu0ex Typrynoaes
Kuipeviz ynymmyx acpapowvix ynueepcumemu
BATKEH PAHOHYHJIATBI KAPA-BAK AUBLT OKMOTYHYH AMMATBIHJIAT bI
O3IroPYJIYII TYPITAH KJIUMATTBIH IIAPTTAPBIHJIA Y " KAHBIHJIAT BI
KEMHUII BAKTAPBIHBIH MAAHUCH

AHHOTaNUA. Aepomoxoi yapbacvl — Oy dHcepou navoairanyyny oawkapyy 6onyn scenmesem.
Muvinoa 6ax-oapaxmap dcana 6aoanoap aiivll 4apoa OCYyMOYKMOPY MeHeH HCatblmmapobliH
aunanaoa ecmypynem. Yinepoeey owcemuw oOaxkmaper Kapa-bax Ativin  Oxmemynoocy
HCEPRUNUKMYY INOUH  IHCAULOOCYH KAMCbHI3 KblIYyO0d MAAHUiyy poaoy ounoum. Anapovin
aswmmapul anya 4oy dmec, ooaxcon menen 0,1-0,2 2a. Ap 6up uapbakep Hecu3uHeH O3YHYH
KepeKmoonopyH KaHaammaHoblpblulam.

O30KTYY €CO3106P: acpomoxoll 4apbacwl, yii ar0biHOA2bl Heemul bakmap, epmepep, YoH 6pYyK.

Introduction agriculture as the main source of their
incomes. The Kara-Bak Ayil Okmotu is one
of the vulnerable self-local governments in
Batken region due to its relatively large
population of poor and  socially
disadvantaged  people, high  density,
transboundary status making the area prone
to inter-border conflicts, scarce natural
resources, food insecurity and food shortage,

Agroforestry is a land-use management
system in which trees or shrubs are grown
around or among crops or pastureland. The
practice of cultivating trees on farms
alongside other agricultural production has a
long history around the world. Thus,
agroforestry is a new name for old practices.

Agroforestry bridges the gap that often high unemployment and migration rate. In
separates agriculture and forestry by building general, 17977 inhabitants from seven
integrated  systems that address both villages, where the extreme poverty rate is
environmental and socio-economic 40.7%, the highest indicator among rural
objectives. Agroforestry can improve the districts of Batken (KBAO, 2017).

resiliency of agricultural systems and
mitigate the impacts of climate change
(Brown et al., 2018). Based on the results of
climate change resilience studies (Fay at el.,
2010) the country was ranked third among
the countries in Eastern Europe and Central
Asia that are most vulnerable to climate
change. This is because agriculture in the
country is sensitive to climate change.

The Kara-Bak Ayil Okmotu is located at an
average altitude 900 m above sea level
(except Zardaly village-1700 m) exuding a
warm temperate climate. According to the
Batken meteorological station, an average
annual temperature is 25 degrees in July and
-2 degrees in January is typical. There is
significant rainfall throughout the year. The
amount of precipitation increases with the

Batken is one of the remote, mountainous and increase in elevation above sea level. The

border districts, where 100% of the average annual precipitation is 1040 mm per

population live in the rural area and rely on year, the highest is 69.4 mm in March,
48
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whereas the lowest is 14 mm in September.
Further, according to a soil map of the State
Soil-Agrochemical Station in Batken (2021),
the predominant soil type on the territories of
the Kara-Bak Ayil Okmotu (except Zardari
village) is a typical sierozem soil. It occupies
about 75% of the territory with an average of
1.1 humus content. The remaining 25% of
soil consists of meadow sierozem soil.

According to CIAT and World Bank (2018)
the climate change adaptation in agricultural
sector in the period up to 2070, it is expected
that yields in such arid areas as Batken region
will be further decreased primarily due to
high temperatures and water scarcity. The
development of homegardens, which are the
important agroforestry practices, would be
one of the most conspicuous land-use
approaches  across  landscapes  and
agroecological zones in such a changing
climate. Hence, homegardens aim to balance
the social, economic, ecological, and cultural
needs of present and future generations and
to maintain and conserve agroforestry
resources besides offering multiple uses. In
other words, homegardens support greater
farm income and increase land productivity
by sustaining food production while
mitigating the negative effects of climate
change, enhancing wood production, and
combating land degradation.

Therefore, the main goal of this study was to
carry out a rapid assessment of available local
homegardens practices, identify existing
challenges and local capacities to develop the
homegardens in near future.

Methods and tools
e Adesk review study was conducted to
gather secondary data from published
and unpublished sources;

e A transect walk provided mapping

information beyond that collected
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during the initial phase and verified
the information on the sketch map;

e Interview and Key Informant

Interviews (Calub, 2003) were used
to explore the farmers’ practical skills
in farming, food security issues at a

household level, challenges and

strengths n homegardens’

development and their willingness to
learn and improve their livelihood;

e Focus group discussions were

conducted in each village on their
homegardening practices, challenges
and future visions in homegardens’

development.

Results and discussion

Based on our study on agroforestry systems,
different types of agroforestry systems can be
found. Homegardens agroforestry system is
one of the most prevalent types of land use
systems involving deliberate management of
multipurpose trees and shrubs in intimate
association with annual and perennial crops
and invariably livestock within the
compounds of individual houses, the whole
tree-crop, and the animal unit is being
intensively managed by family labour
(Kumar and Nair, 2006). These gardens are
planted and maintained by members of the
household; their products are intended
primarily for household consumption.

Homegardens can be found in all regions in
Kyrgyzstan, and they are varied according to
the location, climatic conditions and
agrobiodiversity. Among others,
homegardens in Kara-Bak Ayil Okmotu are
extremely important for the livelihood of
local people. They are small-sized about 0.1-
0.2 ha of land. Each household produces
mainly for its own subsistence needs.
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The most common homegardens of villagers
are rotated around the apricot trees.
Typically, apricot trees are planted in rows
and supplementary trees such as apple or
cherries, which are rarely planted along the
fences. In between trees, fodder crops are
cultivated each year without following the
crop rotation scheme. It is common to find
vegetables being cultivated in remaining
open spaces.

What farmers grow in their homegardens?

A total number of 73 farmers with different
backgrounds consisting of 51% women and
49% men in seven villages were selected by
using random sampling techniques. The
analyzed data has been used to address the
objectives and questions of this study, as
demonstrated below.

According to the results, the main crops in
studied homegardens are tomato (84%),
potato and carrot (55%), cucumber, cabbage,
pepper (50-52%) and onion (44%). Garlic,
beans, clover and corn are also cultivated in
small quantities.

Agricultural crops grown by farmers in 2020
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(Fig.1). Figure 1. Agricultural crops grown by farmers in homegardens in 2020

If we look at crops in different villages, the crops are more or less equally distributed, except for
some crops. For instance, potato is cultivated in Zardali up to 91%, where the soil is relatively
fertile, while in Kyzyl-Bel village the rate reaches up to 38% in relatively poor and salty soil.
Surprisingly, the species richness of crops in Zardali was as high as in Kara-Bak village due to its
inaccessibility and farmers try to diversify their homegardens as much as possible at 1750 MASL

(Fig. 2).
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Agricultural crops grown in 2020 in different villages
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Figure 2. Agricultural crops grown by farmers in homegardens of seven villages

In the study sites, there were 17 different woody and fruit trees and shrub species found. The
distribution of these species was identical in all villages. An apricot tree is dominating up to 97%
of homegardens. Other species as apples (71%), cherry plum (61%) and peach (47%) are the most
favourable fruit tree species. A Kokand cherry (26%), black plum (22%) and almond (17%) trees
are getting more popular among farmers due to their economic benefits.

Moreover, walnut, grape, pistachio and pomegranate trees are very limited, but there is a
considerable potential to propagate as promising income sources. Other species as mulberry,
poplar, elm and willow trees are also widespread as means of construction materials or deadwood

(Fig. 3).
Figure 3. Planted trees and shrubs in homegardens
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The next question was on whether farmers plant berries or cultivate herbs. The results demonstrate
that 40-50% of people use herbs as great basil, dill or parsley in their kitchen during the vegetation
period (Fig 4). The majority of respondents perceived that herb consumption helps to prevent and
manage heart disease, cancer and diabetes. Further, 20% of farmers cultivate strawberries, while
raspberries and gooseberries are used approximately 10% only. However, many female
respondents showed their interest in propagating all types of berries if they learn how to do it.

Figure 4. Berries and herbs in homegardens

What farmers sell from their homegardens?

The most profitable fruit is an apricot. Based on our survey, 25 farmers (34% of out all
respondents) sold dried apricots and earned between 5000-120000 soms in 2020, despite a bad
harvest year (Fig. 5).

120000 —
Income of farmers from apricot in 2020

100000

Apricot
80000

60000

Income in'soms

40000

20000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Number of farmers

Figure 5. Income of farmers from apricot in their homegardens

Three farmers in Bai Kara-Bak village oruk”, "Isfarak"”, "Kandek", "Ashkana" and
mentioned that they sold their dried apricots "Kurmayy". An average of 40,000 tons of
for ten soms per kg in 2020 to Tajik dried fruit are produced annually from
wholesalers, while two farmers in Kyzyl-Bel Batken, out of which 80-90% of the produce
stated that they sold for about 180 soms per is bought up by Tajik for a low price and sold
kg. Thus, it heavily depends on species of in Russia or Kazakhstan under the Tajik
apricots and the quality of drying methods. brand. In other words, the Tajiks get 6-8 more

profits. This is due to the fact that today there
are not enough mini enterprises for the
processing and packaging of apricots.
Another problem is that entrepreneurs need a
large number of fruits at once, but Kyrgyz
farmers may not be able to harvest such

According to East Fruit (2019), the area of
apricot orchards occupies more than 10
thousand hectares of land in Batken oblast.
There are about ten varieties of apricots
growing in the region. The most popular local
varieties of apricot are "Suuhany", "Ak
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volumes of the crops at once in small-scaled
farmlands and homegardens.

There are some initiatives in support of the
development of value chains. For example, in
2018, a new dried fruit processing factory
named “Altyn-Aimak” was launched in
Kara-Bak AA by the Agro Horizon project.

At present, the factory is producing organic
products with some fully employed workers.

Furthermore, as shown in Fig. (6) three
farmers earned 7000 soms on average by
selling unprocessed apple fruits in 2020. This
seems to be a good sign of household income
diversification.

Income from agricultural crops, fruits/berries of farmers in homegardensin 2020

40000
35000
30000
25000
20000
15000
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5000

Income in soms

Names of crops or fruits/ berries

Figure 6. Income of farmers from agricultural crops in homegardens in 2020

At the national level, apples are the most
cultivated fruit in Kyrgyzstan, growing on
about a third of household plots. Over 135500
tonnes are produced annually. Concerning
other fruits, apples have the highest value
exports (ILO, 2018).

Other fruits, such as Kokand cherry likewise
profitable in the region. Only two farmers
earned up to 5000 soms each in 2020, but
there is a high potential to make a good
revenue even in homegardens, as many
farmers revealed. According to the World
Bank (2020), Kokand cherry vyields in
Kyrgyzstan have been steadily increased
since 2007 by exporting to the Russian
Federation, Kazakhstan and China.

Moreover, in 2018, 14 cherry producers
mostly from the Batken region, had already
signed supply agreements with Chinese
partners. In 2018, Kyrgyzstan exported a total
of 68.7 tons of cherries worth 217,800 $ to
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this market. In addition, over the past three
years, China and Kyrgyzstan have
strengthened cooperation on sanitary and
phytosanitary measures, expanding the
potential for exports of cherries and other
horticultural products.

A black plum is one of the rarest grown trees
in homegardens. However, farmers realize its
economic significance, hence, most of them
are so curious to get more and more
information to convince themselves to plant
this tree. For instance, one farmer earned
approx. 20000 soms in 2020. Plums are less
popular in Kyrgyzstan than apricots.
Nevertheless, according to the World Bank
(2020), between 2013 and 2017, the country
exported an average of 4000 tons of plums
per year. Prunes have a competitive
advantage in terms of production efficiency,
as their production cost in Kyrgyzstan is very
low.
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Further, about 90% of all plum production is
concentrated in the Jalal-Abad region. The
main type/variety of plum grown is called
"Hungarian» according to some reports, it
accounts for up to 90%t of the production.
Additionally, some farmers in Kara-Bak Ayil
Okmotu are progressive in carrot production.
In our study, two farmers earned from 1000
to 40 000 soms. Other vegetables as tomato,
onion, potato were sold in open markets in
small quantities. Furthermore, one of the
active farmers demonstrated that she earned
10000 soms by selling raspberries to
neighbours during one vegetation period.

Problem of farmers in their homegardens’

development

In general, seven focus group discussions in
seven villages were organized. The results
demonstrate that farmers/local people are
knowledgeable about the existing problems
in their homegardens that should be
addressed. One of the biggest dilemmas in
homegardens farming is a shortage of
irrigation water complicated by climate
change in villages. In this case, water-
efficient technologies are key to improving
farmers’ livelihoods. Drip irrigation system
shows multiple benefits in terms of
adaptation and productivity. Accordingly,
many farmers are eager to apply this system
if they are supported in terms of finance and
knowledge (training).

The next concern was poor soil fertility. Most
farmers have limited knowledge of soil
fertility. Some of the mechanisms they use to
improve soil fertility include crop rotation
schemes, mulching, organic and mineral
fertilizers. Further, our farmers do not
practice a no-tillage (minimum)
farming system. Therefore, an approach of
conservation agriculture is an area to explore
as a possible recommendation for the selected
villages, to educate farmers to optimize the
short and long-term ecological and economic
benefits.
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Access to quality seeds for farming is also

another difficult task. Farmers usually
continue using seeds long after their
productivity — potential is lost. The

achievement in improved crop varieties and
quality plays an important role in food
production and hence ensuring food security.
Thus, rather than promoting traditional
farming practices when farmers rely on a
single crop or tree species, the responsible
government organizations have to focus on
diversification of crops, which are more
beneficial and grow different varieties of
high-value trees and other desired fruit trees
by farmers.

In addition, there is a huge gap in farmers’
knowledge in plant protection. For instance,
they apply “Taifun” for potatoes —a Chinese-
branded insecticide for about 30 soms per
package (30 gram). Although specialists do
not recommend this insecticide, it remains
popular due to its price and recommendations
from sellers at Veterinary shops. Hence,
various capacity building activities should be
organized for farmers to increase crop
production by preserving the environment
and improving people’s health.

Furthermore, our survey results demonstrate
that the farmers have difficulties clarifying
when, where, from whom to seek agricultural
information and  advanced  farming
techniques. Thus, the establishment of a
training center would be one of the important
initiatives not only in the Kara-Bak Ayil
Okmotu, but also in neighboring districts.
The training center can be used as a hub for
education, resources and training, enabling
farmers to develop the skills needed to farm
organically and in ways that make the best
use of scarce water resources, promote
biodiversity, generate income and be resilient
to climate change effect.
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Conclusion

e Theyknow their problems and needs, but
the accessibility of information is limited
(from whom to ask and where to go;

e High motivation of farmers to learn and
improve their homegardens and farmlands;

o Conservation agriculture approach is
needed to apply;

o Diversification of fruit trees and crops is
required,;

e Integrated plant protection methods
should be enhanced among farmers;

e Knowledge in planning and value chain
of produced products also should be one of
the crucial components of farmers’ learning;

e Agroforestry  systems,  especially,
development of homegardens should be
strengthened;

A training centre should be established,
which can be used as a hub for education,
resources and training, enabling farmers to
develop the skills needed.
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Sydykov Aibek Belekovich
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KNAU BRIEF ASSESSMENT OF THE ROOT SYSTEM IN VARIETY APPLES
DEPENDING ON THE TYPE OF ROOT, IN THE CHUISK VALLEY, KYRGYZSTAT

Abstract. The article discusses the issue of the quality of the root system from the type of rootstock
for ancient varieties of apple trees by the method of root cuttings. The root system of all rooted
samples was studied, their morphological characteristics were given. According to the main
indicators of the root system, all the test objects were compared with each other and the plants
with the highest characteristics of the roots were isolated from the studied apple varieties.

Key words: apple tree, stock, rooting, root, mass of the root system Introduction.

ChpIIBIKOB Ali0EK
Kuvipevizckuti nayuonansuulil acpaphwviii ynugepcumem
KPATKASI OIIEHKA KOPHEBOM CUCTEMBI Y COPTOBBIX SIBJIOHD B
3ABUCHUMOCTH OT THUIIA MTOJIBOSI B YYHCKOM JIOJMHE KbIPTBI3CTAHA

AHHOTAaUUA. B cmamve 0bcyscoaemces 6onpoc kauecmsa KOPHEBOL CUCmeMbl On Mund noogos
011 CMapoopesHux copmos sA0JI0Hb MemoOOM KOPHEeB020 uepeHKoganus. H3yuena xopHesas
cucmema ecex yKOpeHusuuxcs oopazyos, npuseoena ux mopgonocudeckas xapakmepucmuxa. Ilo
OCHOBHBIM NOKA3aMeNsAM KOPHEBOU CUCeMbl CPABHUNU MeHcOy Co0O0U 6ce UChblmyemble
00veKkmbl U BbIOCTUIU U3 U3YYAEMBIX COpPMO8 AOIOHU pacmeHus ¢ Haubolee BblCOKUMU
Xapakmepucmukamu KOpHetl.

KuroueBble ¢j10Ba: 5101015, n00BO1, YKOpeHeHUe, KOpeHb, MACCA KOPHeBOU CUCTEeMbl.

CoIIbIKOB Ali0eK
Kuvipewiz ynymmyk acpapovik ynusepcumemu
KBIPTBI3CTAHIbIH YY1 OPOOHYH/IO NIOJABONIYH TUBUHE ) KAPAIIIA
AJIMAHBIH COPTTOPYHYH TAMBIP CUCTEMACBIHA KBICKA BAA BEPYY

AHHOTauus. Makanada aimanvlH 9CKU COpmMmopy Y4yH mamulpobl Kaiemuenoo blKMAcbl MeHeH
cabakmeln  mMubOuHe dHcapawia Mmamvlp Cucmemacsl maceiecu mankyyrawam. bapovik
MaMbIpIaHean  YAyA0poOyH — mMamblp  CUCMEMACbl  UBULOEH2eH, aHblH  MOPQOLOUIbIK
MYHO300AyUY KeimupuieeH. Tamblp cucmemMacvlHblH He2uzeu KOpCoOmKy4mepy 60on4a aimansbii
U3UNOeH2eH COPMMOPYHAH MAMBIPAAPbL OH HCOSOPKY MYHO306/126H MYpPIepy OONyn Kapaiosi.

O30KTYY CO310P: awima bazvl, cabak, mamvipioo, mamslp, MAMbLP CUCMEMACLIHBIH MACCACYHL.

Currently, the priority problem of Of all the methods of vegetative propagation
horticulture is the organization of its of an apple tree, propagation of varietal apple
sustainable development, the solution of trees by root cuttings, depending on the types
which is associated with the development and of rootstock, is of great interest, since this is
creation of profitable perennial plantations a relatively simple, fast and effective way of
[1] propagation. Modern technology of growing

intensive apple tree plantations provides for
the use of low-growing types of rootstocks,
which have great control over grafted
varieties. The size of the fruit tree, early

To create profitable perennial plantations, the
method of vegetative propagation is used.
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maturity, yield, fruit quality, labor
productivity in the garden and the unit cost of
production depend on the stock. The range of
clonal rootstocks has recently increased
significantly due to the breeding work of
domestic and foreign researchers. Clonal
rootstocks are characterized by genetic
homogeneity and therefore have the same
effect on the grafted variety. The most
widespread in the world are only about 30
species of apple rootstocks and their clones.
First of all, these are the rootstocks of the M
and MM series. [2 [

The introduction of low-growing clonal
rootstocks, which are most adapted to the
conditions of certain territories, will increase
the profitability of fruit nurseries and
orchards.

The purpose of the research is to highlight the
best introduced apple stock, which surpasses
the zoned ones in winter hardiness, disease
resistance, shoot-forming ability, providing a
high yield of standard cuttings. Purpose of the
study: selection of apple hybrids for use as
rootstocks that are not inferior in rooting rate
to those zoned in the Central Black Earth
Region. Research objectives: To study and
select, according to the degree of rooting by
green cuttings, hybrids and forms of apple
tree rootstocks. Evaluate and characterize
hybrid forms by the quality of the root
system.

Materials and methods. All surveys and
studies were carried out according to
generally accepted methods: "Program and
methodology for the study of varieties of
fruit, berry and nut crops" [4]. The
assessment of the root system in plants was
determined according to Budagovsky's five-
point scale: 1 - there are no roots on the
cuttings; 2- rooting is unsatisfactory (3-4
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weak roots or only rudiments); 3- rooting is
satisfactory (3-4 large roots or several roots
extending from the stem); 4-rooting is good
(there are many large and small roots on the
cuttings); 5- rooting is very good (a lot of
densely spaced large and small roots depart
from the cutting. [3 [

Planting scheme for cuttings 10 x 5 cm (200
pcs / m2), planting depth - 2.5-3.0 cm,
threefold repetition

The weight of the roots was determined by
the gravimetric method.

Research results

To accomplish the assigned tasks, research
was carried out at KNAU on the territory of
the educational farm, which is located in the
Sukuluk district of the Chui valley of the
Kyrgyz Republic. The land mass of the
institute is located at an altitude of 703 above
sea level. The soil conditions of this site are
dark gray soils, which are characterized by a
high content of phosphorus, potassium and
calcium and very high magnesium, humus
2.4% and pH - close to neutral. Low
carbonate content As an object of research,
we used stock MM106 on which the apple
cultivar Golden Delishest was budded, Kirgiz
winter stock on M26 stock, MIX Rashida,
Arm 18-Renet Burkhard, Zhetysu kandil
Sinap.

As a result of the work carried out on
vegetative propagation of apple rootstocks,
root cuttings were obtained by root-own
plants. All studies were carried out over two
years. The control sample in the experiment
was a clonal stock of an apple tree (MM-106)

In the studied apple rootstocks, an assessment
of the root system was made (table 1)
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Table 1
Ballpoint assessment of the root system of apple rootstocks
Rootstock type Root system assessment, score Average value over
5020 5071 the years of research
ARM18 3,5 3 3,25
ZHETISUS 3,5 3 3,25
M9 4,5 4 4,25
MM106 k 5) 4,8 4,6
M26 4 4 4

When evaluated on a five-point scale, the maximum score was for root cuttings in the stock
MM106, M9, M26, and low for the stocks ARM18 and ZHETISU.

Figure 1 shows the root system of the root cuttings studied by the rootstocks.
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Studied rootstocks: root cuttings a.- M9; b. - ARM18; V.- M26; - MM106; - ZHETISU 5

Figure 1 shows that in all root cuttings for all rootstocks, a superficial root system is formed, except
for the root cutting of the rootstock APM18, which more closely resembles a tap root system.

In comparison with each other, a more developed root system was noted in the MM106 rootstock,
all other forms of apple rootstocks had a less developed root system. All root cuttings of the studied
rootstocks are superior in rooting to the root cuttings of the ARM18 stock (5-15%).

To compare the root cuttings of the studied rootstocks, we calculated the biomass of the bark

system (table 2)
table 2

Root system weight of root cuttings depending on the type of rootstock

Root system weight, g Average weight of system
Rootstock type roots, g
2020y. 2021y.
ARM18 51,6 55,2 55,4
ZHETISUS 55,2 57,6 57,6
M9 67,2 69,6 68,4
MM106 69,6 74,4 72,0
M26 62,4 60,0 61,2

Thus, among the studied apple rootstocks, the
root cutting of the MM106k stock had a more
developed root system, slightly worse than
the M9 stock.

Conclusion

From the studied group of apple tree
rootstocks, over the years of observation, the
forms of root cuttings were identified, which
showed the worst result - the rootstocks

ARM18 and ZHETISU. These are
preliminary results.
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PRELIMINARY ASSESSMENT OF THE FORMATION OF BIOMETRIC
PARAMETERS IN OCCULATORS AFTER ROOT CUTTING IN THE CHUA VALLEY
OF KYRGYZSTAN

Summary. On the basis of KNAU, studies were carried out in order to identify the influence of
clonal rootstocks on the biometric indicators of apple eyepieces. Objects of research are apple
tree rootstocks MM106, M26, M9, ARM18, ZHETS. Apple varieties Goldin Delishest, Kandil
Sinap, Rashida, Ranet Burgardt were tested as a scion. Kyrgyz winter.

Key words: reproduction, clonal rootstocks, apple tree, biometric indicators, seedlings, leaf area,
length of the formation shoot.

Cro1abikoB Alidek BesiekoBuy
KbIprei3cknii HAMOHAIBHBIN arpapHbId YHUBEPCUTET
HNPEJABAPUTEJIbHASA OLHIEHKA ®OPMUPOBAHUA BUOMETPUYECKHUX
MMOKA3ATEJIEN Y OKYJISIHTOB, IIOCJIE OBPE3KH IMOABOSA B UYHCKON
JOJIMHE KBIPI'BI3CTAHA

AnHoranus. Ha 6aze KHAY nposoounu ucciedosanus ¢ yenvbto 8bla8ieHUs. GIUAHUSL KIOHOBbIX
no0B0e8 Ha OuomempuuecKue noxazamenu OKYIAHMO8 s010HU. OOvekmbl UCCIe008AHUL —
K10HO8ble nodsou s0o1ouu MM106, M26, M9, APM 18, JKETS. B kauecmee npugos ucnvimuieéaiu
copma sonronu I'onvoun /lenuwmecm, Kanouno Cunan, Pawuoa, Panem Bypeapom. Kupeusckoe
3uUMHee.

KuaroueBble cinoBa: pasmuodicenue, KioHo8ble N0080U, s0NI0HA, OuoMempuieckue noxkazamenu,
casicenybl NIoWaAos IUCma, OIUHa nobe2a GopmMuposaHusl.

Co1abIKkoB Alioexk beekoBuyu
Kuvipewis ynymmyk acpapovix yHusepcumemu
KBIPTBI3CTAHIbIH YUY OPOHYH IO MNOABOMNY KECKEHJIEH KUUH
OKVYJISAHTTAPJAAT'BI BUOMETPUKAJIBIK KOPCOTKYUTOPAY
KAJIBIIITAH/JBIPYYT A AJI/IBIH AJIA BAA BEPYY

AnHotauusi. KVAVuyn 6azacvinoa kionoyk noosounopoyH aima 6a2viubli OKYIAHMMAPbIHbIH
OUOMEMPUKATBIK KOPCOMKYUMOPYHO MULU32eH MAACUPUH OULYY MAKCAMbIHOA U3ULOOOJ6D
arcypey3yneon. Mzunoeenepoyn oovekmmepu aima dbacvinoin MMI06, M26, M9, APMIS, ZHETS
K10HOYK nooesotnopy. Ilpueou kamapwi aima 6azvinein 1 onvoen /enuwec, Kanouno Cunan,
Pawuoa, bypeapom Panemu, koiuumuik Koipewviz copmmopy colHanobL.

O36KTYY €O310P: K0bOOUMYY, KIOHOYK NOOBOUIOP, AIMA 6a2bl, OUOMEMPUKALLIK KOPCOMKYUMOP,
AHCANOLIPAKMBIH ASAHMbL, OHYMOYH Y3YHOY2).

Introduction economically justified, based on the
experience of world gardening, are currently
orchards on low-growing  rootstocks.
Gardens of this type enter fruiting earlier,
quickly increase the yield, are more
productive and give high-quality fruits, and
also allow more efficient use of land

The exit of horticulture from a critical state is
possible only on the basis of the creation of
plantings of an intensive type with an optimal
combination  of  natural-climatic  and
production-economic factors. The most
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resources by increasing the density of
plantings and increasing the yield of fruits per
unit area. The expansion of the area under
gardens on low-growing clonal rootstocks in
modern conditions is mainly constrained by
the insufficient production of appropriate
planting material for the reconstruction of
existing plantings and the establishment of
new ones.

The purpose of the research is to increase the
efficiency of obtaining planting material for
apple trees based on low-growing clonal
rootstocks  for creating intensive-type
orchards.

Objective: further research in the direction of
assessing the influence of clonal rootstocks
on biometric indicators of apple-tree
eyepieces on low-growing rootstocks.

-application of budding depending on the
type of rootstock and varieties of apple trees;

-growth and development of grafted apple
seedlings

Research conducted in 2021-. on the basis of
the Uchkhoz KNAU KR.

In April 2021, the rootstocks were trimmed in
all variants of the experiment. The air

Table 1

temperature was 16°C, the humidity was 65—
65%, the southwestern wind was from 2 to 6
m. S.

Research methodology

Determination of the leaf area was carried out
by a mathematical method. The method is
based on the correspondence between the
shape of the investigated sheet and the
simplest geometric figure describing the
sheet.

Results and Discussions

The initial stage of apple growing technology
is the cultivation of planting material on
clone stands. The quality of the garden as the
main means of production in horticulture
depends on what is grown in the nursery and
what seedlings the garden will be planted
with.

The survival rate of the cultivated apple trees
was 99%.

The objects of the study were clonal
rootstocks of an apple tree and their influence
on the biometric parameters of apple tree
eyepieces. The experiment was performed in
triplicate (Table 1)

The influence of the stock on the formation of biometric indicators of apple eyepieces in the Chuy

valley of the Kyrgyz Republic

Journal 5 (59) 2021

Rootstock | Grafted Shoot length of | Shoot length at the | The  number  of | Leaf

variety formation, cm | end of the growing | leaves on the shoot | area,
season, cm of formation,
apple trees cm2
PCS

MM106 | Golden 3 118, 67 5 4,46
Delishest
Kandil 4 95 5 4,46
Sinap
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Kyrgyz 3 117 3,45
winter
Rashida 2 1155 4,46
Ranet 3 117,8 4,46
Burger

M26 Golden 0,9 116,5 4,46
Delishest
Qandil 2,2 95 4,46
Sinap
Kyrgyz 2,8 98 4,46
winter
Rashida 1 96 4,46
Ranet 0,8 95 4,46
Burger

M9 Golden 1,3 77 4,46
Delishest
Qandil 3 86 4,46
Sinap
Kyrgyz 2,2 94 4,46
winter
Rashida 1 86 4,46
Ranet 1 86 4,46
Burger

ARM 18 | Golden 1 79 4,46
Delishest
Qandil 1 108 4,46
Sinap
Kyrgyz 0,9 90 4,46
winter
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Rashida 3,2 87 5 4,46
Ranet Burger 2 73 4 4,46
JET5 Golden Delishest 1 78 3 4,46
Qandil Sinap 2 89 5 4,46
Kyrgyz winter 1,5 88 3 4,46
Rashida 0,5 98 4 4,46
Ranet Burger 1 89 3 4,46

During the year of observations, the height of
plants on low-growing clonal stocks of
seedlings on stock MM106 of variety Golden
Delishest-118, cm, on stock M26-116.5, on
stock M9 -77 on stock AWP 18-79, on stock
ZhET 5 -78. the result for growth in height
for the Golden Delishest variety is the
MM106 rootstock, the second position is the
M26 rootstock, and the rest of the differences
are almost not noted.

In the Kandil Sinap variety, the maximum
growth was noted on the rootstock AWP 18-
108cm, in the rest the height is almost the
same regardless of the rootstock.
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Variety Kirgizskoe Zimnoe, the maximum
growth was recorded on the rootstock
MM16-117 cm; on the other rootstocks, the
shoot height does not differ significantly.

In the Rashida variety, the highest height was
noted on the MM106 rootstock - 115.5 cm;
on the other rootstocks, the shoot height did
not differ significantly.

The Ranet Burger variety has a very high
shoot height of MM106 - 115.5 cm, on other
rootstocks, the shoot height does not differ
significantly.
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COLAl QUAD GAMERA

ARM 18

Jetisu 5

Fig. 1. Shoot formation length

As can be seen from the figure, for variety
Goldin Delhi sixth, the maximum length of
the shoot formation on the MM106 rootstock
is 3 and the number of leaves is e, the
minimum value is on the ZHETISU 5
rootstock; in the Kandil Sinap variety, the
maximum value is noted on the MM106
rootstock, and the minimum value on the
ZHETISU 5 rootstock. In other varieties, the
best results were obtained on the MM106
rootstock.

Conclusions

The features of the growth of oculants on
different rootstocks were revealed. The best
results were obtained on the MM106
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rootstock. Significantly superior in all
characteristics for all varieties of apple trees
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Dzhunusov Kubat Kushubakovich., Taiirova Gulkaiyr Abdikabylovna.
Kyrgyz National Agrarian University
BIOLOGICAL REGULATION OF THE ORIENTAL FRUIT MOTH
BASED ON PHEROMONE MONITORING

Abstract: The seasonal flight dynamics of Grapholita molesta Busck. (Lepidoptera, Tortricidae)
butterflies was studied using pheromone traps in the conditions of the Chui Valley of Kyrgyzstan.
The trapping data showed that the oriental fruit moth develops in three or four, overlapping each
other, generations in the central part of the Chui Valley of Kyrgyzstan (Sokuluk and Alamedin
districts). At the same time, the latest generation, depending on the weather conditions, can be
either full or optional. The placement of traps at the rate of 10 pcs. / ha allows to regulate the
density of pest population due to the massive capture of males, both in peach and apple orchards.
Keywords: oriental fruit moth, pheromone monitoring, biological regulation of pest abundance.

JxxynycoB Ky6at KymyoakoBuu., Taiiuposa I'yikaiibip A0auKa0bIJI0BHA.
Kuoipevizckuu nayuonanvusiil acpapHulii yHugepcumen
BUOJIOTMYECKAS PETIYJISIIAS BOCTOYHOM IIOJ0KOPKH
HA OCHOBE ®EPOMOHHOI'O MOHUTOPHUHTI A

Annomauusn: B ycrosusx Yyiickoti donunvt Kvipevizcmana ¢ nomowpio pepoMoHHbIX J108YULEK
usyuanu Cce30HHylo OuHamuxy aéma 6abouex Grapholita molesta Busck. (Lepidoptera,
Tortricidae). /lanuvie omnosa nokazaiu, 4mo 8 yCio8usx YyeHmpaibHou yacmu Yytickou 0onuHbl
Kuipevizcmana (Coxynykckuil u AnameouncKuil pationsvl) 60CMOYHAsL NI000HCOPKA PA3BUBAENICSL
8 mpex-uemvlpéx, Haciausarwuxci opye Ha opyea, noxonexusax. Ilpu smom, nocreouee
NOKOJIeHUe 8 3a8UCUMOCNU OM PA38UMUSL NO20OHBIX YCI08ULL MOJcem OblMb KaK NOJHbIM, MAK U
Gaxyromamuenvim. Pazmewenue nosywex uz pacuéma 10 wm./ea no3eonsem pezyiuposams
NJIOMHOCMb NONYIAYUU 8peOUMeisl 3a CUEM MACCO8020 OMI0BA CAMYO8, KAK 8 NePCUKOBOM, MAK
U 8 A0710He8oM caoax.

Kntouesvie cnosa: socmounas nio00xicopka, (HepoMOHHBIN MOHUMOPUHZ, OUOI02UYeCKAs
pe2yaayus YUCIeHHOCU 8PeOUmens.

JxynycoB Kyboar Kymyo0akoBu4, TaiiupoBa I'yikaiibip A0anKaObLI0BHA.
Keoipeviz ynymmyx acpapovix ynueepcumemu
YbII'bII MOMO KEI'MYUH PEPOMOHAYK MOHUTOPUHI' APKBLIIYY
BUOJIOTI'UAJIBIK KOJI MEHEH KOHI'O CAJIYY

Kuvickaua mazmyny: Koipevizcmanovin Yyii opeoryHyH wapmuinoa ¢hepomMoHOyK my3axKyaiapobsl
KOJOOHYY MeneH ublevblut meme cecuyunun (Grapholita molesta Busck) kenenexmepynyn
VUYYCYHYH — Me32UlOUK — OUHAMUKACHL  u3unoenou.  Tysaxuanapovl  KOAOOHYY — OOMHUA
Kovipeviscmanovin  Uyii  epeonynyn 6opoopoyk benyeynoe (Coxkynyk owcana Anamyoyn
PAtioHOOPYHOA) UYbleblul MOMO JHCESUUMUH KONOIOKMOPYHYH Yy-mepm, MYYHOAH OHY2e0py
anvikmanovl. Owion sne yyypod, akvlpKsbl MYYHOVH 6HY2YYCY, aba blpaublHblH WAPMMAPbIHbIH
0320pYYCYHO dcapauid, MoIyK dce MOIYK amec oHyeyycy mymkyH. Tyzaxmapowvr 10 oaamna/ea
ONUOMYHOO JHcaueauimuvlpyy, wabdoanvl HcaHa aima OaKmMapblHOA MOME HCeUYMUH IPKEK
KONOJIOKMOPYHYH MACCANBIK  MYpPOO KAPMALbIUBIHbIH ICCOUHEH AHbIH NONYIAYUACHIHbIH
HCLLULNBICLIH HCOH2O CATLYY2a MYMKYHOYK Oepem.

O36KTYY CO310P. ublebill MOMO Jicecuuu, (HepoMOHOYK MOHUMOPUHZ, 3bIAHKEUMUH CAHbIH

OUONO2USIIBIK JHCOJL MEHEH HCOH2O canyy.
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Introduction

The oriental fruit moth, Grapholitha molesta
(Busck, 1916) is a dangerous pest of fruit
crops, and an object of external and internal
quarantine. In the Kyrgyz Republic
plantations, it damages young shoots of
quince plants up to 53%, peach - 44%, apple
fruits - 35%, apricot - 10%, plum - 12%,
cherry - 8%, pear - 3%. In recent years, the
oriental fruit moth has been registered on
46.3% - 53.1% of the peach areas of surveyed
1.6 thousand hectares, with shoots damage of
1.0 - 6.8% on 13.9 - 22.6% of trees [4]. The
pest reserviors are the homestead plots,
where sometimes the shoots damage reaches
50% or more.

The oriental fruit moth is a relatively new
pest for the gardens of the Chui Valley. There
IS no exact data on the penetration ways of
this quarantine pest into the republic.
However, there is an assumption that it was
first imported to Kyrgyzstan, in particular, to
the southern regions of the republic from
Uzbekistan in the middle of the last century

2.

The distinctiveness of the
species is that the caterpillars can feed on
shoots or fruits during the season. One
caterpillar can damage up to 15 shoots,
causing their excessive branching, thereby,
reducing the commercial qualities of
seedlings; damaged fruits rot and fall off
prematurely. In the southern regions, crop
losses can reach up to 90%. The oriental fruit
moth gives 3-4 generations per season. They
overlap on one another, as a result, all stages
of the fruit moth development occur
simultaneously from spring to autumn. The
oriental fruit moth differs from all other fruit
moths by an ability to feed inside the shoot
and the presence of several caterpillars [2, 9].
According to our observation, the percentage
of damaged fruits in peach and apple
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orchards (2018 - 2019) reached 10-15%, in
untreated areas of the orchard up to 40%.

Research materials and methods

The monitoring was carried out to observe
the G.molesta flight dynamic. The research
was carried out in the apple and peach
orchard in 2012-2015. The traps were placed
when the daily average air temperature was
above 12 °C. This temperature is the
threshold for the beginning of the first
generation butterflies flight. Delta-type glue
traps are equipped with a synthetic sex
pheromone (8-dodecenyl acetate+dodecanol
at a dose of 3.3 mg/dispensary) were used to
monitor and catch the dynamic of oriental
fruit moth. Three traps were hung out on the
array, placed diagonally on the plots, with a
distance not less than 20m between them, at
a height of 2-2.5m from the ground. Once
every 3-5 days an inspection of traps and
accounting of captured butterflies were
carried out for monitoring purposes[4].
During visual examination, along with the
placement of traps, an attention was paid to
the characteristic signs of damage by the
oriental fruit moth — fading apical shoots on
a peach, as well as the release of gum drops
on fruits and shoots.

Research results

With the help of monitoring, we found out
that the oriental fruit moth develops in three
to four generations in the conditions of the
central part of the Chui Valley. This is
confirmed by long-term observations. At the
same time, the 1V generation, depending on
temperature indicators, can be either
complete or optional. This generation has no
practical significance, since the low night
temperatures are not favorable for the
development of eggs and caterpillars. The
intensive flight of the overwintered (first)
generation butterflies falls on the third decade
of April — the first decade of May - the
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flowering period of gardens. Intensive flight
of the second generation of oriental fruit
moth is registered in the third decade of May
— the first decade of June. The flight of the
third generation butterflies is more extended
compared to the previous two, and takes
place from the third decade of June to the first
decade of August. Furthermore, the number
of the pest decreases, and at the end of
September, only few individuals fell into the
traps. Thus, with the help of pheromone traps,
it is possible to determine the number and
periods of butterflies flight. In almost all
years of an observation, the most intense
flight of the 1l generation butterflies
occurred inthe I and 11 decades of September.
According to the number of oriental fruit
moths, the graphs of the flight dynamic were
built. Using this data, it is possible to organize
effective protection of the garden in a timely
manner.

In different years, depending on weather
conditions, the number of oriental fruit moths
both increased and decreased. The active age
of males of the eastern fruit moth varied from
7-9 to 25-30 individuals/trap on average in
2018-2019. In all years of observation, the
capture of butterflies lasted from the first
decade of April to the second decade of
September. The second and third generations
were the most numerous. Despite the fact that
the duration of catching butterflies in
pheromone traps per season differed by year,
the catch for all the years was continuous.
The number of generations was determined
only by the peaks and troughs of trapping. In
our experiments, the capture of butterflies in
the trap varied from 1.3 to 15 individuals per
trap over a week (on average per generation,
the capture of individuals per trap reached
12.1-31), which indicates a pest density is
significantly exceeds the threshold in
comparison with the economic threshold of
damage (5 males/trap in 5 days) [4], requiring
protective measures.
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Pheromone traps with synthetic sex
pheromone are relatively effective remedy to
establish the fight timing against the oriental
fruit moth, they can be used both for
monitoring populations and reducing its
number by mass trapping and sterilization of
males.

Since this insect damages only the fruits of
the apple tree, the appearance of the pest falls
on the period of pre-flowering or the start of
the trees blossom. For the control of the moth,
a good effect is obtained by processed with
Admiral 10 KE (active ingredient
pyriproxifen 10%) pheromone traps without
glue inserts, in a concentration of 10% at a
dose of 3 ml / L. The biological efficiency
when placing 10 traps / ha reaches 75.0-
86.0% in the experiment. With a low number
of oriental fruit moth (less than three
butterflies per trap per day), in order to
combat, it is possible to hang glue pheromone
traps in the garden at the rate of 10 traps / ha
in production gardens.

Conclusions

1. Based on the capture data of males of the
oriental fruit moth Grapholitha molesta
Busck. for the entire research period, during
the vegetation the oriental fruit moth
develops in three or four, overlapping each
other, generations in apple orchards (with
additional planting of peach plants) in the
central part (Sokuluk and Alamedin districts)
of the Chui Valley of Kyrgyzstan.

2. Pheromone traps with synthetic sex
pheromone are relatively effective remedy to
establish the fight timing against the oriental
fruit moth, and can be used both for
monitoring populations and reducing its
number by mass trapping and sterilization of
males.
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Rysbek Zaryldikovich Nurgaziev, Asel Nurgazieva, Ekaterina Krytskaya
Kyrgyz National Agrarian University
RESEARCH OF THE LEVEL OF ACCUMULATION OF HEMAGGLUTININS IN THE
ALLANTOIC FLUID IN THE EEC OF THE ND VIRUS INFECTED WITH THE
KG-1/16 STRAIN

Abstract Many studies indicate that the cause of the emergence and spread of the Newcastle
disease virus is a bird in which the pathogen is in the body, but there are no external signs. And
yet, the main method of combating this infection is vaccination, and the emergence of new variants
and serotypes requires constant improvement of the technology for the preparation of preventive
and diagnostic means for effective control. However, despite the efforts of the International
Organizations for Animal Health, BN continues to expand its distribution area. Therefore, for the
timely control and localization of infection, as well as prevention of mass spread, research was
carried out to develop a vaccine against ND. In our studies, using the strain Chicken / Kyrgyzstan
/ 2015 / kg1-16 isolated by us earlier, we study and analyze the data obtained on the infectious
dose and the optimal age of developing chicken embryos, which are used for the reproduction of
the Kg-1/16 strain. In order to use these data for subsequent experiments on the development of a
vaccine against Newcastle disease.

Keyword Newcastle disease virus, chicken embryos, allantoic fluid, hemagglutinins.

PoicOoex 3apuligukoBuy Hyprasues, Acens Hyprasuesa, Exarepuna Kpyukas
Kuipevizckuti HayuonanvHblil acpaphsiil yHugepcumem
MN3YYEHUE YPOBHS HAKOIIVIEHUSA TEMATTJIIOTUHUHOB B
AJUIAHTOMCHOM )KUJKOCTH B PK?

AHHOTAUMAA. MHocue uccnedosauus YKA3vbl8awom, KAK HPUYUHY — BO3HUKHOBEHUS U
pacnpocmpanenus supyca 6onesnu Hviokacia npeocmasnsiem nmuya, y KOmopou 8 opeanusme
6030y0umenv 601€3HU, HO GHEWHUX NPUSHAKO8 Hem. U 6éce dce 0CHOBHbIM Memooom OopbObI ¢
VKA3aHHOU UH@eKyuell A611emcs 6aKyuHayus, a NOsiGleHue HOBbIX BAPUAHMOS8 U CepOMUNOs
mpebyem  NOCMOSHHO20 — COBEPUICHCMBOBAHUS — MEXHOIO2UU — NPUCOMOBIEHUS — CPEOCmE
npoghunakmuxu u OuacHOCMuKku 01 3¢hghexmuenou 60pbovl. OOHAKO, HECMOMPsi HA YCUUS
Mesicoynapoomnvix opeanuzayuil no oxpaue 300poswvs ducusomuwlx, bH npodonicaem pacwupsme
apean ceoeco pacnpocmpanenusi. Ilosmomy 0nsa ceoespemeHHOl 60pbOLL U JOKATUAYUU
uHghexyuu, a maxdce NPeOynpPeNHCOeHUs: MAaAcco8020 PACNPOCMPAHenUs Ovliu NPoedeHbl
uccnedosanusi no paspabomke eaxyumvl npomue BH. B nawux uccredosanusix, ucnoivsys
svloenennviti namu panee wmamm Chicken/Kyrgyzstan/2015/kgl-16, mer uzyuaem u ananusupyem
NOyYeHHble OaHHble O 3apadcaroueli 003e U ONMUMAIbHBIL 803DACH PA3BUBAIOWUXCS KYPUHBLX
IMOPUOHO8, KOMOPbLE UCNONL3YVIOMCA 05 penpodykyuu wmamma «Kg-1/16». [ns mozo, umoobwi
UCNONL308aMb 3MU OAHHbBLE OJ15 NOCAEOVIOUWUX ONBIMAX NO PA3PAOOMKe 8aAKYUHbL NPOMUE O0NE3HU
Hbvroxacna.

KuroueBble cioBa: gupyc bonesnu Hviokacna, Kypumsie sMOPUOHDL, ALIAHMOUCHASL HCUOKOCTb,

cemacciroOmurUHRbL.
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PeicOex 3apbliabikosny Hyprasmues, Aceas Hyprasuesa, Exarepuna Kpynkas
Kvipewvis yiymmyk azpapovik yHusepcumemu
AJVTAHTOUAYK CYIOKTYKTA TEMAITJIIOTUHUHAEPIUH PK91 TOIITOJYY
JAEHI3JIMH U3NJ1100

AnHoTauus. Kenmezon uzunoeenep Hvroxacn oopycynyn eupycynyn nauoa 601yWyHYH dHcaHa
HCAUBLIBIUBIHLIH cebebu - Oy OOPYHYH K03202Y4y Opeanuzmoe O0n20H KaHammyyiap, Oupox
CHIpMKbL Oenunepu HeoxK dKeHuH Kopcomyn mypam. bupok, 6yn ungexyus meHen KypouyyHyH
He2u32U bIKMACbl 2IMO06 DOIYN CAHANam, Al MU HCAHbL 8APUAHMMAPObIH HCAHA CEPOMUNMEPOUH
natioa ooayuty 3¢p@exmuedyy Kypowulyy YuyH APOQUIAKMUKATLIK JHCAHA OUACHOCMUKATLIK
Kapaxcammapobl 0aapo00 MeXHON02UACLIH 0aublMa OPKYHOOMYYHY manan keiiam. bupox, On
apanviK HCanvloOapaapovlH CAlAMammblebli CAKMOO VIOMOAPbIHbIH apakemmepune Kapabacmadn,
BN e3ynyn owcativinmyy aiimaevin Keyeumyyny yiawmyyoda. QOuioHOYKmau, uUH@eKyusHvl 63
y0az2blHOa KO36MON000 HCAHA NOKATUZAYUALOO0, OUOHOOU 1€ MACCANbIK HCAULLILIUBIH ATIObIH
anyy yuyrn Hl[xe xapuvl éaxyunansvl uwmen uwleyy 00oHYa U3UN00ON0D HCYPeY3Yaody. buzoun
u3UN00016py0y300 Mypoa buz mapabvinan dbenynyn arvinean Chicken /Kyrgyzstan 2015/ kgl-16
WMAMMbBIHbIH Jdcapoamvl MeHeH, ouz Kg kebolyy yuyH KOAOOHYI2aH MOOK IMOPUOHOODVH
OHYKMYPYYHYH —ONMUMANOYy HCAuibl HCAHA UHQDEKYUATbIK  003acbl  OOIOHYA  ANIbIHSAH
Maanvimammapowvl uzunoen, manoan sxcamaowiz «Kg-1/16» wmamm. byn maanvimammapowv
Hviokacn oopycyna xapuwibl 6akyuHanvl uwimen 4uvleyy O0WHYA KUUUHKU IKCHEpUMEHmmep YUyH

KONOOHYY VUVH.
Herusru ce3nep: Hviokacn oopycynyH upycy, mooKk SMOPUOHOODY, ALIAHMOUKALBLIK CYIOKMYK,

eeMazeﬂiomuHquep.

Introduction The situation in the world with turkeys. The symptoms of the disease are
regard to viral diseases of animals remains quite varied. It can be acute, sometimes
rather tense. Evolutionary  processes, causing the death of all sick birds within 3-4
ecological and climatic changes in the habitat days, and subclinical, depending on the
cause the emergence of new pathogens and virulence of the epizootic  strain,
changes in the biological properties of the immunological state, age of the bird and the
circulating ones, overcoming species barriers presence of concomitant infections.

of susceptibility with the possible formation The disease, according to the WHO
of natural reservoirs of pathogens. Therefore, classification, belongs to the list of diseases
improving the means and methods of belonging to class A. This category of
controlling the epizootic situation of viral diseases, also called conventional or highly
infections is an urgent task, especially for dangerous, according to the modern
pathogens of especially dangerous and exotic definition of the OIE (OIE), means
diseases. "infectious™ (vector-borne) diseases that have
Dangerous infectious diseases of birds, the ability to dangerous and rapid spread to
which include Newcastle disease (ND), are of state borders. They are accompanied by
particular relevance for the Kyrgyz Republic severe public economic and health
due to the possibility of transcontinental implications, negatively affecting
spread. Geographically, Kyrgyzstan is on the international trade in animals and animal
path of the seasonal migration of wild birds, products.

which creates the danger of introducing Outbreaks of the disease result in huge
pathogenic pathogens into the territory of the economic losses due to high mortality, loss of
republic. egg production, the high cost of disease
Newcastle disease (pseudo plague of birds) is eradication policies used to control the
a highly contagious disease of chickens and disease in countries where it is exotic and the
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trade embargo imposed on animal products
by international community (OIE, 2012).
According to the degree of pathogenicity of
Newcastle disease virus strains, there are
velogenic - highly pathogenic, mesogenic -
medium pathogenicity and lentogenic - low
pathogenicity, or avirulent. In addition, field
strains of viruses can differ in tropism (the
ability to infect individual organs and
systems of the body). There are viscerotropic,
enterotropic, pneumotropic and polytropic
epizootic strains.

We isolated the Newcastle disease virus from
poultry in the territory of the Kyrgyz
Republic and received the name Chicken /
Kyrgyzstan / 2015 / kgl-16. Phylogenetic
analysis of the isolated Newcastle disease
virus strain was classified as virulent by
amino acid cleavage of a protein site and
mesogenic by determining the minimum
lethal dose. A phylogenetic comparison of
previously identified strains with the Chicken
/ Kyrgyzstan / 2015 / kg1-16 isolate showed
that the isolate forms a cluster with Chinese
strains that are different from the previously
identified strains in the Kyrgyz Republic. To
study the origin of the virus, phylogenetic
analysis is the best method. Since this method
can provide answers to questions about the
source of transboundary infections such as
Newcastle disease.

Poultry breeding is carried out by poultry
farms, peasant farms and the population in
personal subsidiary plots. In the Kyrgyz
Republic in 2010-2020. the number of
poultry in farms of all categories is increasing
every year.

To combat Newcastle disease, along with
general veterinary and sanitary measures,
specific ~ prevention is carried out.
Vaccination of poultry provides immunity to
disease 48-96 hours after vaccination.
Vaccines are administered by aerosol, oral,
ocular and intramuscular  methods.
Vaccination is carried out in safe and
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disadvantaged farms. All clinically healthy
birds should be vaccinated at the most
appropriate age. The choice of vaccines and
vaccination schemes is determined taking
into account the epizootic situation.

Methods During the research work, the
following methods were used:
hemagglutination reaction (RHA) - based on
the fact that some types of viruses have the
ability to adsorb on the surface of
erythrocytes of different species of animals
(and birds), causing them to stick together
and form agglutinate (direct RHA). The
hemagglutination test (HA) was carried out in
our work in accordance with the WHO
guidelines for the diagnosis and control of
Newcastle disease (1996). To detect antigen
in feces and in organs and tissues of dead
animals and viruses in infected cell culture,
RHA was used, which was placed in micro
(0.025 ml-1 drop) and macro (0.25 ml)
modifications at room temperature. To do
this, 0.025 ml (1 drop) was added to all wells
of the panel of the Tokachi or Titertek
instrument and two-fold dilutions of the test
material were made. Then, 1 drop of 0.5%
erythrocyte suspension was added to all
wells.

During the cultivation of Newcastle disease
viruses, embryos were infected with virus-
containing material in the allantoic cavity
according to the standard technique. Before
infection, eggs with embryos were incubated
at a temperature of (37.0 £ 0.5) °C and
relative air humidity (55 * 5)% in incubators
and also in thermal rooms specially equipped
with racks for placing and turning trays with
eggs. After infection, the embryos were
incubated mainly in thermostats at the same
temperature and humidity parameters. The
timing of incubation of the infected was
adjusted during the experiments.
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Results To resolve the issue of choosing the
optimal infecting dose of the Newcastle
disease virus strain for EEC, an experiment
was conducted to study the level of
accumulation of hemagglutinins in AF EEC
infected with various doses of "Kg-1/16". For
this purpose, ten 10-day embryos were
infected in AP with a vaccinated suspension
of the indicated strains at doses of 1.5x105;

1.5x104; 1.5x103 and 1.5x102 EID50 in a
volume of 0.2 cm3. The Ilevel of
accumulation  of  hemagglutinins  was
assessed in AF samples from each embryo in
quantitative RHA. The number of embryos
affected by the virus was also taken into
account. The generalized results of the
experiment are presented in table 1.

Table 1- Hemagglutinin accumulation level in the allantoic fluid in EEC infected with

different doses of NB virus.

Doses of the virus EID50

Virus strain Kg-1-16

Number of affected EEC

HA titers

1,5x10° 10 712495
1,5x10* 10 696+110
1,5x103 420436
1,5x10? 7 146430

At the next stage of research, it seemed appropriate to study the level of accumulation of
hemagglutinins in the AF of the embryo, depending on their age. In the experiments, EEC of 7-,
9-, 11- and 13-days of age were used, which were injected with 0.1 cm3 of virus-containing

The age of embryos, | The level of GA accumulation in AF of embryos of different age infected with
day. the strain
"Kg-1/16" ND virus
7 230182
9 460+149
11 563+125
13 512+93

materials of the strain "Kg-1/16", diluted with saline before the content in the specified volume of
the optimal dose of the virus, established in previous studies. After appropriate incubation for 71
hours, AF samples from embryos were examined in quantitative GA and the optimal age of
embryos for virus reproduction was determined in Table 2.

Table 2 - The optimal age of embryos for virus reproduction was determined

Discussions Long-term domestic and foreign
practice shows that success in preventive and
health-improving antiepizootic work in
relation to diseases of birds largely depends
on the correct understanding of their essence,
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the scientific substantiation of the causes of
diseases of this group. In the choice of
diagnostic approaches to decipher the
occurrence and spread of diseases, in the
assessment of the results obtained, certain
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methodological difficulties often arise.
Currently, when Newcastle disease occurs, it
IS necessary to differentiate from the
following infections: avian influenza,
infectious. laryngotrachenta, mixplasmosis
and chicken cholera. Analysis of literature
data in recent years has shown that Newcastle
disease is widespread. Many studies indicate
how the cause of the emergence and spread
of this virus is a bird in which the causative
agent of the disease is in the body, but there
are no external signs. And yet, the main
method of combating this infection is
vaccination, and the emergence of new
variants and serotypes requires constant
improvement of the technology for the
preparation of preventive and diagnostic
means for effective control. However, despite
the efforts of the International Organizations
for Animal Health, BN continues to expand
its distribution area. Therefore, for the timely
fight and localization of the infection, as well
as the prevention of mass spread, studies
were carried out on the development of a
vaccine against BN. In our studies, using the
strain Chicken / Kyrgyzstan / 2015 / kg1-16
isolated by us earlier, we study and analyze
the data on the infectious dose and the
optimal age of developing chicken embryos,
which are used for the reproduction of the
Kg-1/16 strain. In order to use these data for
subsequent experiments on the development
of a vaccine against Newcastle disease.

Conclusion The data in Table 1 indicate that
the infectious doses of the studied strain of
the NB virus are of the order of 1.5x105;
1.5x104 EID50 according to the tested
indicators (the level of HA accumulation and
the number of embryos affected by the virus)
turned out to be equivalent. From the data in
Table 2, it follows that only after infection of
7-day embryos, the level of accumulation of
GA and AF was significantly lower than
during infection of older embryos. However,
from embryos infected at the age of 13, the
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amount of vaccinated suspension obtained
was noticeably less (by 1-2 cm3); moreover,
uric acid deposits were observed in some of
the embryos, which negatively affected the
quality of vaccinated raw materials.
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OPTIMIZATION OF THE CONDITIONS FOR STAGING PCR SHEEP POX
AND GOATS POX

Abstract. The Veterinary Service of the Kyrgyz Republic needs new and rapid diagnostic
techniques that ensure the results at the molecular level. Smallpox of sheep and goats is a viral,
acutely contagious disease characterized by fever, symptoms of intoxication, the development of
papular-pustular rash on the skin and mucous membranes, high mortality of animals, especially
young animals. For timely and timely diagnosis in animals, the conditions for the application of
the molecular biological PCR method have been optimized in order to timely stop and stop sheep
pox. In the initial denaturation stage, the optimal temperature is 95°C, cycle time 5 minutes,
number of cycles 1, in the denaturation stage 94°C, 45 seconds, annealing temperature 55°C 1
minute, elongation 72°C, 1 minute, 35 cycles in total, in the final elongation stage at 72°C for 5
minutes, 1 cycle.

Keyword: sheep pox and goats pox, molecular biological PCR method, DNA, primers.

Puicoex Hypzazues, Auoa boponoaesa, Examepuna Kpyykas,
Acenv Hypzazuesa, Aitcoin Mamovimosa
Kuipevizckuti HayuonanvHblil acpaphsiil yHugepcumem
OIITUMUBAIIMS YCJIOBUMN ITIOCTAHOBKH P OCIIBI OBEIl M KO3

AHHOTaNus. Bemepunapnou cayacoe Kvipevizcrkoii Pecnyoauxu Heobdxooumvl Hogvle U Obicmpble
MemoOobl OuazHOCmMuUKU, obecneyugaroujue noyyeHue pe3yibmamos Ha MONEeKYIAPHOM YPOGHe.
Ocna os6ey u K03 - GUPYCHAsA, OCMPO NPOMeEKarwas KOHMA2UO3HAsA  0one3Hb,
Xapakmepusyrowasics auxopaokou, sGNeHUAMU UHMOKCUKAYUU, paA3sumuemM Ha Kodce U
CIUBUCTNBIX 000JI0UKAX NANYIe3HO-NYCMYNE3HOU CbINU, BbICOKOLU CMEPMHOCMbIO HCUBOMHBIX,
0co0bOeHHO MONoOHAKA. [ pauHell U c80e8peMeHHOl OUA2HOCUKU OCHbl )  HCUBOMHbLIX
ONMUMUZUPOBATIU YCILOBUSL NOCMAHOBKU MONEKYIAPHO-Ouoi02udecko2o memooa I[P, ymoobvl 6
OanbHeluleM C80e8PeMeHHO NpPO8OOUMb KYNUPOBAHUe U JUKEUOAyUuto ocnsl ogey. B cmaouu
HAYAIbHOU OeHamypayuu onmumaibhvim seisiemces t 95°C, epems yukia 5 MuHym, 4ucio yuxkios
1, 6 cmaouu oenamypayuu 94°C, 45 cexyno, memnepamypa omoicuea 55°C 1 munymy, snoneayus
72°C, 1 munymy, éceco 35 yuxnos, 6 cmaouu 3asepuaiowell sn0neayuu npu 72°C 6 mevenuu 5
munym, I yukn.
KiroueBble cioBa. ocna osey u ko3, MmonekyisapHo-ouonocuveckut memoo I[P, JIHK,
npaiimepul.

PricOoex Hyprasues, Auna bopon6aeBa, Exarepuna Kpyukas,

Acen Hyprasmesa, Alirels1 MambITOBa

Kvipewiz ynymmyk acpapovik ynueepcumemu
KOM ’)KAHA DUKMHHUH YEYEI'MH I[P KOIOY IAPTTAPBIHJIA
OIITUMAJIALITBIPYY

AnHOTauMsA. Kvipeviz Pecnyonuxacvinbin Bemepunapovik Kbl3MamvlHa MOJEKYIAPObIK OeH2IIN0e
Hamulidtca bepeet Heanbl Hana me3 OUASHOCMUKANBIK MEeMo000p Kepex.

Kou-sukunun ueuecu — viCbIMMA, UHMOKCUKAYUS CUMHIMOMOODY, Mepuoe HCaHa ObLINCHID
yendepoe nanyiapoyy-nycmynsapoyy UCUpKeKmepouH nauoa O0ayuLy, ManioblH, 6320460 JHcaAll
ManobiH KON ONyuy MeHeH MYHO300LY YUy 8UPYCMYK, Kypy acyeyuimyy oopy. Manovin uewekmu
apme dHcana 63 y0OacvlHOA OUASHOCIMUKANIO0 YYYH KOU Yeuekmu 63 y0acblH0a MOKMOmyy HCaHd
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HCOIY MAKCAMBIHOA MONEKYAAPObIK Ouonocusnvik I[P vikmaceln opHomyy yuyH wapmmap
ONMUMANOAUMBIPLLICAH. Aleauksbl OeHamypayusi cmaousacblHOd ONMUMANOYY MmemMnepamypa
95°C, yukn ybaxkmulcol 5 MyHem, yukioepoun camvl 1, Odenamypayus cmaousicvinoa 94°C, 45
cekyHO, kyuoypyy memnepamypacwt 55°C 1 mynoem, yzapmyy 72°C, 1 mynem, 6apovievl 35 yuxr,
axvipkel yzapmyy cmaouscoinoa 72°C 5 mynom, 1 yuki.

Herusru ce3nep: kot socana 3ukunuH yeyecu, MoAeKyaapovik ouonocusnvik I[P vikmacwl, JTHK,

npatimepiep.

Introduction Sheep pox is an acute
contagious disease of small ruminants,
characterized by fever, papular-pustular
lesions of the skin and mucous membranes,
high mortality of animals, especially young
animals. The massive spread of the disease is
facilitated by the late diagnosis of the disease,
poor knowledge of animal owners about the
clinical signs of smallpox disease, lack of
information about unfavorable points and
control over the movement of flocks,
insufficient implementation of veterinary and
sanitary measures.

In this regard, solving the issues of early
diagnosis of smallpox using molecular
biological methods based on polymerase
chain reaction for the timely relief and
elimination of sheep pox is an urgent task. [1,
2].

Place of research and methods: In our
studies, we used the molecular biological
method of PCR (polymerase chain reaction):

DNA isolation, amplification, detection of
the result. We also used the ClustalW BioEdit
and Gene Script programs.

Results and discussions Sheep pox and
goats pox (Lat. - Variola ovina; Eng. - Sheep
pox) - is a highly contagious especially
dangerous disease characterized by fever and
the formation of papular-pustular lesions in
the epithelium of the skin and mucous
membranes. The causative agent of the
disease is a DNA virus belonging to the
Poxviridae family, genus Capripoxvirus. All
isolated in different countries strains of sheep
pox virus are antigenically identical. The
virus is cultivated in primary and subcultures
of kidney and testicle cells of lambs, kids and
calves. In cases of generalized and
complicated course, the death of sheep
reaches more than 50% of the number of
cases. In sick animals, the virus is localized
mainly in pockmarks located on the skin.
(picture 1).

Picture 1 Smallpox papules on hairless
areas of lamb skin

Sheep pox is a highly contagious disease, it is
extremely important to timely and accurately
diagnose possible outbreaks in a quick and
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reliable laboratory diagnosis, after signs of
the disease appear on farms.

To achieve specificity and sensitivity of PCR
in our studies, we followed the rules for
selecting primers with a nucleotide sequence
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of 18 to 25 nucleotide bases, that is, a
complementary part of the genetic material
under study. [3].

The efficiency of the developed PCR
technique largely depends on the quality of
the isolated nucleic acid. Used kits for fast
and universal sample preparation (“Biocom
Company”, Russia), and recruitment Wizard
Genomic DNA Purification Kit (Promega,
CILIA).

The DNA extraction procedure using each of
these Kits is simple to perform and takes 40-
50 minutes. To isolate DNA from samples of
nasal discharge and milk, we used a kit for
accelerated sample preparation. With a
universal sample preparation kit, we
performed DNA isolation from whole blood
and serum samples. According to the
manufacturer's instructions, it is
recommended to use 10 ul of isolated DNA
for PCR, but according to our data, 5 ul of
starting material was sufficient. [4,5].

To optimize the conditions for setting up
PCR, a series of preliminary experiments

Table 1 - Characteristics of the developed primer

were carried out, during which the following
factors were taken into account: annealing
temperature of primers, time of denaturation,
synthesis,  concentration of  primers,
magnesium ions and amount of template. In
the course of the experiments, the optimal
temperature regime for PCR was selected
when amplifying fragments of the genome of
sheep and goat pox viruses. [7].

Further, the selection and optimization of
individual primers for the polymerase chain
reaction, detection and typing of the pathogen
of sheep and goat pox was carried out. Using
special computer programs and using
information from international computer data
banks, a specific fragment of the DNA
genome was selected, suitable for primer
annealing. The length of the oligonucleotide
primers was 20-23 bp. Alignment of
nucleotide sequences was performed using a
network program ClustalW BioEdit and
Gene Script (table. 1). [8].

Primer 1

GGTCGCGAAATTTCAGATGT 20 137 bp

Primer 2

TGAGCCATCCATTTTCCAAC 20 107 bp

In order to prevent possible nonspecific reactions, the optimal concentration of primers was
selected. The amount of primers in the reaction mixture varied from 0.1 to 0.3 ul. Thus, the optimal
primer content, 0.2 pL, provided the maximum sensitivity with the minimum consumption of
reagents, while a twofold decrease in the primer content worsened the PCR sensitivity. [9].

A 10% suspension was prepared from the pathological material in Hanks solution, which was
clarified by centrifugation. The pathological material was first ground, then ground in a porcelain
mortar with a pestle with the addition of glass sand and physiological solution at a rate of 1:10 (pH
7.2 - 7.4) until a homogeneous mass was obtained. The resulting suspension, after freezing twice
at -20-40°C, was centrifuged at 1500 rev. within 30 minutes. The supernatant was passed through
“Millipore” filters (USA) pore diameter 0.22 um. Penicillin (1000 U / ml), streptomycin (1000 ug
/ ml), and gentamicin (200 ug / ml) were added to the filtrate. In order to optimize the conditions
for setting up PCR, preliminary PCR reactions were carried out (table 2).
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Table 2 - Calculation of the composition of the reaction mixture for setting up PCR (per

sample)

Concentration Stock 100 pl 20 pl
Buffer 1x 5x 10 i 4 ul
MgCl (25-mM) 2.5mM 25 mM 10 pl 2 ul
dNTP’s (10-20 M) [ 0.2 mM 10 mM 2.0 ul 0.4 ul
Primer 1 by 0.1 uM 10 uM by 1 pl 0.2 ul
Primer 2 by 0.1 uM 10 uM by 1 ul 0.2 ul
Polymerase 0.05 u/pul 5 u/ul 1l 0.2 ul
Polymerase 3ul
Dionized water before 100 pl 12.4 ul

In the course of the experiments, the optimal temperature regime for PCR was selected during
amplification of fragments of the genome of sheep and goat pox viruses (table 3). To detect the
resulting PCR product, a 2.5% agarose gel in 1x TAE buffer with ethidium bromide was used. The
results were accounted for in the BIO-RAD GelDoc XRTM + imagingsystem. The presence of a
fragment of the calculated length indicated the presence of virus DNA in the test sample. The
samples were transferred to thermal cycle and amplifikeited in PCR thermal cycle Mini Opticon
(Bio-Rad) (picture 2). [11, 12].

Table 3 - Temperature, annealing time and number of cycles

Modes Temperature Time Number of cycles
Initial denaturation 95°C 5 minute 1 cycle
Denaturation 94°C 45 sec.

Annealing 55°C 1 minute 35 cycles
Elongation 72°C 1 minute

Final elongation 72°C 5 minute 1 cycle
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Fig. 2. Electrophoregram of amplified DNA during PCR optimization of sheeppox virus

Note: M - DNA marker "AXYGEN", K + -
positive, 1 - nasal washout, 2 - conjunctival
washout, 3 - blood, 4 - oral cavity washout, 5
- dry crusts from sick animals, 6 - lymph
nodes, 7 - suspension from the lungs, K- -
negative control.

Thus, in order to timely arrest and eliminate
sheep pox using PCR, we have developed a
method for detecting the genome of sheep
pox and goats in the blood using one pair of
primers, with which it is possible to indicate
sheep pox and goats in the analyzed material.

Table 4 - Main characteristics of PCR primers

The genome of the smallpox virus consists of
asimple linear DNA of 130-300 bp, encoding
~200 genes. The ends of the genome contain
a terminal U-shaped loop with several
tandem repeating sequences and form an
inverted terminal repeat (ITR). [13].

The specificity of the test systems is
determined exclusively by the structure of the
primers. As a rule, unique and most
conserved regions of the genome are used for
their creation, in which there are no
homologies with any other objects. The main
characteristics of the primers are presented in
table. 4.

. Melting Annealing Content
Primer temperature, °C | temperature, °C G+C, % Fragment length, (bp)
Praimer 1 60 55 50 149
Praimer 2 60 55 55

Conclusion Based on a comparative analysis
of known nucleotide sequences, primers were
selected for different regions of the sheeppox
virus genome. The oligonucleotide length
was 20-23 bp, the alignment of the nucleotide
sequences was performed using the ClustalWw
network program, Bio Editb GeneScript. The
conditions for setting up PCR (temperature
conditions,  reaction  mixture)  were
optimized. In the initial denaturation stage,
the optimum temperature is 95 ° C, the cycle
time is 5 minutes, the number of cycles is 1;
in the denaturation stage, respectively 94 ° C,
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45 seconds, annealing temperature 55 ° C for
1 minute. Elongation 72 ° C, 1 minute, total
35 cycles. In the final elongation stage 72 °
C, 5 minutes, 1 cycle.

References

1. R. Nurgaziev, Genodiagnostics of
sheep pox in the Kyrgyz Republic. Bulletin
of Altai State Agrarian University, 5, 127,
(2015).

2. Monitoring of viral infections of
animals on the territory of the Republic of
Tajikistan and the Kyrgyz Republic in 2014
(2016). Bulletin of the Krasnoyarsk State




___VETERINARY ___

Agrarian University, 3. Comparison of
PCR and ELISA methods for determining
bovine leukemia using dry blood spots.
(2016). Moscow  University  Bulletin.
Chemistry, 57 (5).

4. Analysis and forecast of the world
epizootic situation with sheep pox and goat
pox and plague of small ruminants in 2011-
2015. (2011). Polythematic  Network
Electronic Scientific Journal of the Kuban
State Agrarian University, 69.

5. Episootic situation of sheep and goat
poisx in the world. (2019). Veterinarian, 3.
6. Orozov J.Ch. Isolation of sheeppox

virus DNA by different reagents KAZNAU
2012

7. Kerembekova U.Zh.
Sovershenstvovanie sredstv i metodov
laboratornoi diagnostiki ospy ovets: avtoref.
diss. ... kand. vet. nauk. — Almaty, 1994.

8. Carn V.M. Control of capripoxvirus
infections // Vaccine. — 1993. — Vol. 11
(13). — P. 1275-1279.

9. Gershon P.D., Ansell D.M., Black
D.N. A comparison of the genome
organization of capripoxvirus with that of
orthopoxviruses // J. Virol. — Vol. 63 (11).
— P. 4703-4708.

10.  Mangana-Vougiouka 0.,
Markoulatos P., Koptopoulos G., Nomikou
K., Bakandritsos N., Papadopoulos O. Sheep
poxvirus identification by PCR in cell
cultures // J. Virol. Methods. — 1999. — Vol.
77 (1). — P. 75-79.

Journal 5 (59) 2021

81

11.  Mangana-Vougiouka o,
Markoulatos P., Koptopoulos G., Nomikou
K., Bakandritsos N., Papadopoulos P. Sheep
poxvirus identification  from  clinical
specimens by PCR, cell culture,
immunofluorescence  and  agar  gel
immunoprecipitation assay // Mol. Cell
Probes. — 2000. — Vol. 14 (5). — P. 305-
310.

12.  Rao T.V., Bandyopadhyay S.K. A
comprehensive review of goat pox and sheep
pox and their diagnosis // Anim. Health Res.
Rev. — 2000. — Vol. 1 (2). — P. 127-136.
13.  Tsotsos A. Developments in
taxonomy of viruses. Present status
//Hellenic Virol. — 1996. — Vol. 1 (2). —P.
175-183.

Author’s information

1. Nurgaziev R.Z. Academician of the
National Academy of Sciences of the Kyrgyz
Republic, Rector of KNAU named after K.1.
Scriabin, tel. +996 312 545310, e-mail: knau-
info@mail.ru

2. Krutskaya E. D. Ph.D., associate
professor, scientific secretary of KNAU
named after K.l. Scriabin, tel. +996 312
543793, e-mail: katysha_dm@mail.ru

3. Boronbaeva A.l. - Acting Associate
Professor ~of the  Department  of
Biotechnology and Chemistry



___VETERINARY ___
UDC 619:578.822

! Kamarli Aitakin Alii-Saab kyzy, 2Nurgaziev Rysbek Zaryldykovich
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MOLECULAR TYPING OF CANINE PARVOVIRUS OCCURRING IN KYRGYZSTAN
BY PCR

Abstract. The present study was aimed at molecular typing of Canine parvovirus (CPV) occurring
in Kyrgyzstan using PCR based assays. CPV-2a and CPV-2b types were detected by PCR in 37
out of 56 faecal samples/rectal swabs. All the 37 samples found positive by PCR assay were
subjected to typed PCR assay with CPV-2ab and CPV-2b primer pairs. Twenty-seven samples
were characterized as CPV-2b type and ten sample was identified as CPV-2ab type. Nineteen
clinical samples found negative by CPV-2ab and CPV-2b primers were subjected to another PCR
assay with CPV-VP primer pair for detecting CPV-VP. Though three samples responded to this
PCR, indicating the absence of CPV-2ab, CPV-2b in Kyrgyzstan. It was inferred that CPV-2b was
the most prevalent CPV type in Kyrgyzstan. It was further concluded that the CPV-2 variants
(CPV-2a, CPV-2b and CPV-VP) currently circulating in the field worldwide could be diagnosed
by employing PCR assays.

Keywords: PCR, canine parvovirus, CPV-2ab, CPV-2b, CPV-VP.

! Kamapan Aiitakun Anunii-Caab kbi3el, 2 Hyprasues Poicoex 3apbLiIbIKOBHY
! Koipevizckuii nayuno-uccnedosamensckuti uHCmumym 6emepuHapuu
2 Kbipebl3cKuil HAyUOHATbHbII A2PaAPHbLIL YHUBEPCUEN
MOJIEKYJISIPHOE TUIIMPOBAHUE ITAPBOBUPYCA COBAK B KbIPI'BI3CTAHE
C HoOMOHUbIO ITIP

AHHoTanus. Hacmosawee uccnedoganue Obl10 HANPABIEHO HA MONEKVIAPHOE MUNUPOBAHUE
napsosupyca covax (CPV), ecmpeuarowecocs 6 Kvlpevizcmare, ¢ ucCnoivb308anuem aHaiu308 Ha
ocnose I1I[P. Tunwi CPV-2a u CPV-2b 6vbiiu obnapyarcenvr ¢ nomowwio ITLP 6 37 uz 56 obpasyos
Gexanuii u pekmanbHbvix Mazkos. Bee 37 obpazyos, nonosxcumenvruvlx ¢ nomowwio I[P-ananuza
noosepeanu munuzuposannomy IIL[P-ananusy c¢ napamu npaimepos CPV-2ab u CPV-2b.
Hesaoyams cemb 06paszyos ovinu oxapakmepusosansl kaxk mun CPV-2b, a oecsams 0bpazyos dviiu
udenmughuyuposanvt kax mun CPV-2ab. Jessmnaoyamo knunuueckux o6pasyos, okazasuiuxcs
ompuyamenvuvimu no npatmepam CPV-2ab u CPV-2b, noosepeanu opyeomy ananuzy IILP c
napoti npatimepos CPV-VP ons oonapyscenus CPV-VP. Xomsa mpu obpazya omeemunu na smom
anamuz I[P ompuyamenvno, umo ykazvieaem na omcymcmeue CPV-2ab, CPV-2b ¢
Kwvipevizcmane. Buolio coenano npeononoscenue, umo CPV-2b 6vi1 naubonee pacnpocmpanennvim
munom CPV ¢ Kvipevizcmane. [Hanee 6vin coenan 6v1600, umo sapuanmei CPV-2 (CPV-2a, CPV-
2b u CPV-VP), yupkynupyrowue 6 nacmosiwjee epemsi 8 NOAE6bIX YCI0BUIX 60 6CeM MUpe, MO2YN
ObLIMb OUACHOCIMUPOBAHBI ¢ NOMOWbIO anaauzos I11[P.

Kuarouesnie caoBa: [11[P, napsosupyc cobax, CPV-2ab, CPV-2b, CPV-VP.
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Kamapun Aiitakun Annii-Caa6 kbi3bil, Hyprasues Poicoex 3apbLiibIKoBHY?

! Kvipevizcman eéemepunapus unum-usunoee uHCmunymy
2 Kolpebli3 ynymmyk azpapoblk YHUSEpCUmenmu
KBIPT'BIBCTAHJA IMTYP MEHEH UTTEP/IUH TAPBOBUPYCYHA
MOVJIEKYJIAPJIBIK TUII BEPYY

Annoranus. byn uzunoeo INYP necusunoeeu ananuzdepou Kondouyy menen Kwvipevizcmauoa
natioa 6ooneon um napsosupycynyn (CPV)  monekyiapovlk mypyHe munmeumupyyee
oacoimmanean. CPV-2a ocana CPV-2b myprepy II4YP apkeinyy 56 3am dcana pekmanowvik
mazoxmyn 37 mypynoe maowiiovl. [I9P ananuzunun scapoamol menen maodwvlican 6apovik 37
yreyny CPV-2ab owcana CPV-2b npatimepnepunun scynmapor menen munuszayusinean IT4P
ananuzune oyywap oonywmy. Anvin ununen 27 yney CPV-2b mubune mynezoonoy, an smu 10 yney
CPV-2ab mubune anvikmanovl. CPV-2ab owcana CPV-2b npaiimepnepune oan xenbecen 19
kaunuxanvik yneyny, CPV-VP anvikmoo yuyn CPV-NVP npativep swcynmaper menen 6awxa I14P
ananusu Ooonya 3 yiacy mer mepc HeblUblHMuIK Kopeo32coHOykmeH, Keipeviscmanoa CPV-2ab
acana CPV-2b mypy srcox sxeHun kopcomy. Kviiiblnmbiebinoa, OyuHe HCYy3YHOO a3bipKul yuypod
manaa wapmuoinoa xaumananoein amxan CPV-2 eapuanmmaper (CPV-2a, CPV-2b acana CPV-
VP) IT4YP ananuzunun sxcapoamvi MeHeH OUdeHo3 Kowea 6010m 0e2eH MblsIHAK YbleApbliobl.
Herusru ce3nep: I14P, um napsosupycy, CPV-2ab, CPV-2b, CPV-VP.

Introduction. Canine parvovirus (CPV) is haemorrhagic gastroenteritis were observed
responsibly for a severe, highy contagious in young puppies worldwide [4]. Few years
gastroenteric disease in pups. The canine after its successful spreading, the original
parvovirus 2 (CPV-2) belongs to the family form of CPV-2 was completely replaced by
Parvoviridaec. The genome consists of a CPV-2a; a new type with the ability to
single molecule of linear single stranded efficiently infect and cause disease in both
DNA, 5.2 Kb in size. It is a non-enveloped, dogs and cats [5]. CPV-2a mainly differs
icosahedral symmetrn virus whose single from the original type 2 in five amino acid
stranded DNA encodes two capsid proteins changes in VP2 protein. In 1984, another
(VP1 and VP2) and two non-structural antigenic variant emerged as a new CPV
proteins (NS1 and NS2). VP1 and VP2 are type, designated as CPV-2b, which is
translated from alternative splicing of the currently co-circulating with the CPV-2a
same RNA [1]. VP2 mainly comprises the within dog populations around the world. The
icosahedral capsid of CPV, and only a few antigenic variants CPV-2a and CPV-2b differ
amino acid substitutions in its sequence can by two amino acids in the VP2 protein Asn-
alter relevant biological characteristics to the 426 to Asp and Ile-555 to Val [6]. Presently,
virus [2]. CPV-1 is known as minute viruses the original CPV-2 no longer circulates in
of canines and is usually not associated with dog population, whereas the CPV-2a and
the clinical disease. CPV-2 was derived from CPV-2b are distributed worldwide [7, 8].

Feline panleucopaenia virus (FPLV) or from A novel CPV mutant (Glu-426) produced by
FPLV like viruses in wild animals by natural a glutamate substitution in the 426th position
genetic mutation. Genetic analysis of was detected in year 2000 in Italy [7, 9] and
parvovirus DNA obtained from number of named CPV-2c. Latar, CPV-2c had also been
wild carnivore isolates supports this reported from United Kingdom [10], United
hypothesis [3]. States [11] and very recently in Portugal [12].
CPV-2 was first identified in the late 1970s Polymerase chain reaction (PCR) is
when outbreaks of fatal myocarditis and considered as the most reliable diagnostic
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technique having high degree of sensitivity
and specificity in detecting CPV from faecal
samples [7]. PCR based molecular typing of
CPV also helps to gain new insights into
pathogenesis of CPV-2 types (CPV-2a, CPV-
2b and CPV-2c) and is extremely useful to
understand antigenic differences between
CPV types 2a, 2b or 2c.

Research objectives and results obtained.
Canine  parvovirus was isolated in
Kyrgyzstan for the first time in 2016 [13].
Occurrence of canine parvovirus infections in
Kyrgyzstan were reported previously by
Nurgaziev R.Z. et al. (2002) [14]. CPV-2b
was found to be the most prevalent type
compared to CPV-2a in Kyrgyzstan [15]. The
prevalence of CPV-2c had not een
documented so for in Kyrgyzstan and
therefore the present study was undertaken to
find out the prevalence of different variants of
CPV-2 (CPV-2a,CPV-2b and CPV-2c)
associated with the field cases of canine
parvovirus infections in Kyrgyzstan.

Faecal samples or ractal swabs from CPV
suspected dogs were collected from
Veterinary Clinics, Agricultural University,
nurseries and situated in and around Bishkek.
The faecal samples/rectal swabs obtained
from the suspected dogs were emulsified in 1
ml of 0.1 M PBS of pH 7.4 and centrifuged at
6000 rpm for 15 min at 4°C. The supernatant
was collected and stored at -40°C until further
use.

The processed samples were screened by
primer pair CPV-2ab (F 50-
gaagagtggttgtaaataatt-30 and 2ab (R) 5’-
gaagagtggttgtaaataatt-3’ that amplified a 681
bp fragment of the gene encoding capsid
protein VP2 of both CPV-2a and CPV-2b
types [16]. Hundred microliters of processed
clinical samples were used for the preparation
of template DNA by boiling at 96°C for 10
min and chilling immediately on crushed ice
for few min. It was then centrifuged at 10,000
rpm for 10 min in a refrigerated centrifuge.
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The supernatant was diluted (1:3) in distilled
water to reduce residual inhibitors of DNA
polymerase activity. The reaction mixture
(50 W) consisted of 4 1 of 5x Taq PCR buffer
(containing 15 mM magnesium chloride), 1
pmol each of CPV-2ab (F) and CPV-2ab (R)
primers, 0,4 mM dNTPs each, 0,2 unit of Taq
DNA polymerase and nuclease free water to
make up the volume. Template DNA
amounting to 2 p was added to the reaction
mixture. The conditions for the PCR assay
were initial denaturation at 94°C for 5 min,
followed by 30 cycles of denaturation at 94°C
for 30 s, annealing at 55°C for 2 min and
synthesis at 72°C for 5 min, with the final
extension at 72°C for 5 min. The PCR
amplification was carried out in an automated
thermal cycler (Applied Bios stems 2720
Thermal Cycler, Germany) and the products
were analyzed by electrophoresis in 2.5%
agarose gel.

Subsequently, a multiplex PCR for detection
of CPV-2b type utilizing primer pairs CPV-
2b (F)/CPV-2b (R) developed by Senda et al.
[16] and Pereira et al. [14], respectively was
attempted. The sequence of the primer used
was CPV-2b (F) 5’-ctttaaccttcctgtaacag-3’
and CPV-2b (R) 5’-catagttaaattggttatctac-3’
with the expected product size of 429 bp. The
samples were subjected to multiplex PCR
following the similar protocol as described
above for primer pair CPV-2ab.

The screened samples, which were found
negative by PCR with CPV-2ab primers
(which amplified only CPV-2a and CPV-2b
types but not CPV-2c), were then subjected
to another PCR using primer pair CPV-VP
(F) 5’-gagtgatggagcagttcaacc-3° and CPV-
VP (R) 5’-cgctcccccccgtectget-3° [9] that
amplified a 992 bp fragment of the gene
encoding capsid protein VP2 of CPV-2a,
CPV-2b and also CPV-2c types. The
conditions for the CPV-VP PCR assay were
initial denaturation at 94°C for 2,5 min,
followed by 36 cycles of denaturation at 94°C
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for 40 s, annealing at 55°C for 45 s and
synthesis at 72°C for 45 s, with the final
extension at 72°C for 5 min. The PCR
products generated with primer pair CPV-VP
(F)/CPV-VP (R) the digested products were
analyzed in 2.5% agarose gel [7, 9].

Conclusions _of the study. Fifty-six (56)
samples were screened by PCR assay using
CPV-2ab primer pair. Ten samples yielded a
single DNA amplicon of 681 bp (Fig. 1). All
the 37 samples found positive by PCR assay

using CPV-2ab primer pairs were subjected
to typed PCR assay. Out of 37 samples, 3
samples yielded two specific amplicons of
681 and 429 bp responding to both CPV-2ab
and CPV-2b primers, respectively, and
therefore characterized as CPV-2b types.
One sample generated only one amplicon of
681 bp responding to only CPV-2ab primer
and not responding to CPV-2b primer and
was categorized as CPV-2a (Fig. 2).

Fig. 1 Agarose gel electrophoresis pattern of CPV-2ab specific PCR product of 681 bp of
clinical samples assay using CPV-2ab primers. 1 to 3 Clinical samples, 4 Negative control.

Fig. 2. Agarose gel electrophoresis pattern of CPV-2b specific PCR product of 429 bp of clinical
samples assay using CPV-2b primers. 1 to 7 Clinical samples, 8 Positive control, 9 Negative

control.
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Fig. 3. Agarose gel electrophoresis pattern of CPV-VP specific PCR product of 992 bp of
clinical samples assay using CPV-VP primers. 1 to 6 Clinical samples, 7 Negative control, 8
Positive control.

Nineteen clinical samples found negative by
CPV-2ab primers were subjected to another
PCR assay with CPV-VP primer pair. In
these study, only five samples out of 19
samples (negative by CPV-2ab primers)
yielded specific DNA amplicon of 992 bp
with CPV-VP primer pair (Fig. 3). But all the
five products amplified by CPV-VP primer
pair digestion indicating that they are not of
CPV-2ab type and may be cither CPV-2c
type. This finding was of studies conducted in
Kyrgyzstan, which showed that the CPV-2b
was the prevalent strain in Kyrgyzstan.
Molecular typing of clinical samples by PCR
based assays also did reveal only partially
involvement of CPV-2c type in the field cases
of canine parvovirus infections in
Kyrgyzstan.
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Ishenbaeva Svetlana Narynbekovna, Irgashev Almazbek Shukurbaevich
Kyrgyz National Agrarian University
NEOPLASMS OF REPRODUCTIVE SYSTEM IN DOGS

Abstract.Today problems of the reproductive system of dogs are widespread. Lack of timely
provision of assistance affects the state of the reproductive system, in the future, all this leads to
neoplastic changes in the organs of the reproductive system.

The article considers and monitor oncological diseases of the reproductive organs in dogs and
analyzes morphological features of reproductive system neoplasms in dogs. The frequency of
occurrence, age characteristics and morphological pictures of tumoral and tumor-like cystic
formations of internal and external genitals in dogs were determined on the basis of collected
material.

Neoplasms of reproductive system in dogs are in the third place in terms of prevalence among
cancer diseases and constitute 13% of all tumors. In our study, tumors of the external genitalia
dominated 51%, while tumors of uterus, ovary and testis were (14-16%) and urethral tumors 5%.
Benign neoplasms from smooth muscles (60%) and epithelial tissue were most frequently
diagnosed.

The main clinical signs of neoplasms of the reproductive system in dogs are: general oppression,
weakness, fever and lack of appetite. The beginning of tumor development is often asymptomatic.
Keywords: neoplasms of reproductive system, cyst, teratoma, seminioma, histopathology,
ovariogysterectomy.

HNmenodaeBa Ceersiana HapbsinoexkoBHa, Uprames Aamasoek LlykypoaeBuyu
Kuipevizckuti HayuonanvHblil acpaphsii yHugepcumem
HOBOOBPA3OBAHMS PEITPOJYKTUBHOM CUCTEMBI Y COBAK.

AHHoOTanus. [Ipodremvl penpodykmuenol cucmemsbl cOOAK UMerom uupoKoe pacnpocmpaHenue.
He ceoespemennoe okasanue nomowu énusem Ha cocmosHue penpoOVKMUBHOU CUCmeMbl, 8
oanbHeliuiem 8ce 3mo NPUEOOUN K HEONIACMUYECKUM USMEHEHUSIM OP2AHO08 NOJI08OL CUCTEMbL.
B cmamve paccmompensi onkonozuueckue 3a601e8anus penpooyKmMuUEHslX Op2aHo8 y cobax u
NPOAHATU3UPOBAHDL Mmopgonozuueckue ocobenHocmu H08000pa3068aHUl opeanos
PenpooykmugHou cucmemvl y cobak. Ha ocHosanuu cobpanmoco mamepuana onpeoeneHvl
yacmoma 6cmpeyaemMocmu, G03pAchmuble Xapakmepucmuxu u mopghonocuieckue KapmuHul
ONYX0/1e8bIX U ONYX01eN000OHbIX KUCHO3HBIX 00PA308AHULI HYMPEHHUX U HADYICHBIX NOJO0BbIX
0p2ano8 y cobax.

Hoesoobpaszosanuu opeanos penpodykmusHoll cucmemul y co6ax no pacnpocmpaHesHocmu cpeou
OHKOJIO2UYeCKUX 3a00/1e8aHull Cmosam Ha mpemvem mecme u cocmaenaom 13% ecex onyxoneii. B
Hawiem UCCie008anuu npeodaadan OnyXoau HAPYI’CHBIX NON08bIX opeanos 51%, mozoa Kak,
ONYXONU MAmMKU, AUYHUKA U ceMeHHuKka cocmagunu (14-16%) u onyxonu ypempwor 5%. Haubonee
uacmo OUAZHOCMUPOBAHLL D0OPOKAUecCmEeHHble H08000pazoeanuu u3z aaaokux mviwy (60%) u
INUMENUATLHOL MKAHU.

OCHOBHBIMU KITUHUYECKUMU NPUSHAKAMU HOB000PA308AHULL PeNPOOYKMUBHOU CUCMEMbL Y CODAK
Ovisaem: obuee yeHemeHnue, c1abOOCMb, NOBbIUEHHA MeMnepamypa meia u Omcymcmeue
annemuma. Hauano pazeumus onyxonu wacmo npoxooum 6eccumnmomHo.

KiroueBble cji0Ba: H06000pazosanus penpoOyKmMueHol cucmemsl, KUcma, mepamoma,
ceMeHUuoOMa, 2UCMoONamono2us, 08apPUOSUCTNEPIKMOMUSL.
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NmendaeBa Ceersiana HapbinOexoBHa, Uprames Anmazoex Llllykypoaesuu
Kvipewviz yiymmyk azpapovik ynusepcumemu
UTTEPJIAH PENPOJIYKTUB CUCTEMA JIATBI " KAHBI ITAUJIA BOJTYYUYJIAP

AHHOTAUMA. Ummepoun penpoOyKmugoyy CUCMeMAacbiHbliH blIAHOApbl Keyupu mapaieat. O3
Y0azviHOa 6emepuHapoObIK HCaApOam KOPCOMnNOo penpooyKmusoyy CUCEeMaHbIH AOAIbIHA MAAcup
IMem HaHa HeoNIACMUKANILIK 0320PYYA0P2O Albln Kelen.

Maxkanaoa ummepOour penpoOyKmusoyy OpeaHOApPbIHbIH OHKOIOSUSILIK 00pYIaApbl KApaisin,
amanuzoenun, — umMmepouH  penpoOyKMuoyy  CUCMEMACLIHbIH — MYIOK — JHCapalapblHbIH
MOPPONOCUATBIK  0320HONYKMOPYH  MAN000 HCYPeY3yacoH. Tonmoncon mamepuanoapowit
He2u3uHoe UummepouH U4KU HCAHA MBIUKbL HCIHBIC OP2AHOAPLIHBIH MYIOK HCAPA HCAHA WUUUUK
CHIMAL KUCIMO300PYHYH NAUOA OOLYY HCHIUMBISHL, HCAUL 0320HOLYKMOPY HCAHA MOPPONOUALBIK
CYPOmMmeopy aHbIKMaieaH.

OHKONO2UANILIK  00PYNAPObIH  APACLIHOA MApanbliibl  O0IOHYA UMMEPOUH PenpoOyKmMuoyy
CUCMEMACHIHbIH MYIOK HCAPALapbl YUYHUY OPYHOA mypam Hcana 6apovik wumukmepour 13%vin
mysem. buzoun uszundeebyzoe 51% muluukbsl HCbIHbIC OP2AHOAPLIHBIH WUWUKMEPU OACBIMOYYIYK
KbLICA, JHCAMBIHObIH, OSHENUK 60e30uH dcana yYpyk Oesunun wuwuxkmepu (14-16%) ocana
ypempauvin wuwukmepu 5% myzeon. Kebynuo ocviimakaii Oynuynoapovin (60%) ocana
numenuil KblpmvlulblHbIH bIpOAbAC MYIOK Hcapaiapvl AHLIKMAISAH.

Hmmepoun penpoOykmusoyy CUCMEMACbIHbIH MYIOK HCAPALAPLIHLIH  He2Uu3eU KIUHUKATbIK
beneunepu 6OIYN MOMOHKYLOD CAHANAM. HCAINbL AICHI30bIK, bICHIMMA HCAHA MAOUMMUH
arcokmyey. Tytok srcapa bawmanvliubl KOOYHUO CUMNMOMCY3 OOIOM.

Herusru ce3nep: penpooykmuglyy CuCmemManvlh MYIOK Xcapanapuvl, Kucma, mepamomd,
CEMUHOMA, 2UCTONAMON02US, 08APUOSUCTIEPIKINOMUS.

Introduction Primary neoplasms of the urinary tract are
The growth of oncological diseases in dogs is rare in dogs [10,11,12,13].
growing rapidly every year. Our previous Most neoplasms of reproductive systems are
studies [1,2,3] showed that in Bishkek, dogs benign, of epithelial origin [14.15.16]. These
most often have tumors of the breast (37,7%), are fibromyoms, papillomas, lipomas,
skin  (32%) and neoplasms of the adenomas [17]. Among malignant tumors,
reproductive system (13%). transmissible venereal sarcoma prevails
The analysis of scientific literature shows that (more than 50% of all malignant tumors of
of the total number of dogs suffering from vagina, about 30% - uterus body),
cancer, tumors of mammary and reproductive myosarcoma, fibrosarcoma, adenocarcinoma
system is up to 50.0%, whose aggressiveness are less common. Squamous cell cancer
and metastasis often leads to death, even after (vagina) and angiosarcoma (uterine body) are
radical surgery [4,5]. even less frequently detected [18].
Other authors argue that genital tumors in The average age of affected dogs is 8-10
dogs have been diagnosed in 12% of all years [19,20,21,22].
diseased animals [6,7]. According to clinical physicians, long-term
Uterine and ovarian neoplasms are rarer than hormonal disorders cause the occurrence
external genital tumors [8] among dogs. The of genitourinary tumors [23,24]. The main
true prevalence is unknown, as data are based promoters are lack of free mating, false
mainly on studies of necropsy material and gestation and use of hormonal drugs affecting
biopsy. According to Klein 2001, tumors of estrus.
external genitalia account for up to 3% of At present, diagnostics and treatment of
neoplasms in dogs [9]. reproductive system tumors in dogs is one of
89
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the problems for wveterinarians. This is
explained by increase in registration of
reproductive  system tumors, frequent
relapses and increase of mortality rate.

The aim of our study was to study the
morphological features of reproductive
system tumors in dogs.

Materials and methods

The study was performed on 37 dogs of
different breeds in veterinary clinics of
Bishkek city with various pathologies,
reproductive system neoplasms and acute
symptomatology. General clinical
examination of dogs, including ultrasound
diagnostics, was carried out. Histological
examination was carried out in the laboratory
of Department on VSI, Histology and
Pathology.

The studies were performed on tumors or
tissue samples from genital tumors obtained
by surgery. Tissue samples were fixed in 10%
formalin, dehydrated and embedded in
paraffin. Paraffin blocks were cut on 4 [Im
slides, stained with hematoxylin and eosin.
In accordance with generally accepted
histological criteria, a diagnosis was made
based on a microscopic examination.

Results and discussion

Tumors of the reproductive system accounted
for 37 cases (13%) of the total number of
diagnosed neoplasms (281 cases).

Tumors of external genitalia amounted to 19
(51%), tumors of uterus 6 (16%), tumors of
ovary and testicles 5 for each (14% for each)
and urethral tumors 2 (5%) cases. Benign
tumors were confirmed in 22 (60%) dogs and
malignant tumors in 15 (40%). During our
study we found that tumors of genitals in
dogs occur in different age groups, but are
more often observed at the age of 6-9 years,
this is due to functional activity of genitals
during this period. Genital tumors were found
in 16 males (43%) and 21 females (57%).
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According to the literature, in this study there
was no clear propensity of a certain breed to
develop any type of genital neoplasms.
According to prevalence and localization of
tumor process in dogs covered by study the
following categories were established:
Group I: Uterine tumors were found in 6
dogs, they were located in uterus - 3, and in
cervix - 3. In one case, a tumor of cervix was
found during a caesarian operation, the dog
could not give birth as tumor covered the
cervix. Puppies died, they were matured, but
not developed. In our observations, the
source of uterine tumor development are
smooth muscles and epithelial tissues. In 3
out of 6 cases we diagnosed benign tumors
(fibroid, tubular adenoma) and in the
remaining 3 cases malignant tumors from
epithelial endometrial cells - moderately
differentiated adenocarcinoma.

Constant secretions of different nature,
combined with hyperemia and edema of
vagina and vulva in all malignant forms were
noted in the anamnesis. In 2 cases, the
condition of dogs after the operation was
severe, and in one case it was fatal.

The average age of dogs with uterine
neoplasms was 9 years.

In one case, a Central Asian shepherd dog (7
years old) was found to have a tumor in the
uterus with ovarian damage. An ovarian
hysterectomy was performed followed by a
pathomorphological  study  (Fig. 1).
Histological diagnosis: moderately
differentiated uterine adenocarcinoma. There
is a follicular cyst in the ovary. Corpus
luteum cyst. Due to high metastatic potential
of this type of tumor, the prognosis is poor.
There is a high risk of fatal outcome in the
post-surgery period. Tumor node is
represented by glandular - papillary
structures in chaotic arrangement, clusters of
tumor cells, in some places - layering of cells
on each other. Numerous mitosis figures
were noted in observations.
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Fig. 1.A. Macroscopic structure of  Fig. 1.B. Histological structure of moderately

moderately differentiated uterine differentiated uterine adenocarcinoma.

adenocarcinoma. Hematoxylin & eosin staining. Increased 200
times.

Group IlI: Ovarian tumors in our studies are presented as serous, papillary cystadenoma 1 for
each, follicular and serous cyst 1 for each, and teratoma 1 case. They were observed in dogs older
than 8 years, only teratoma was detected in a dog of4 years, in the form of abdomen mass.

A dog of Poodle breed (9 years old) has an ovarian tumor in the form of unilocular cyst, with a flat
surface, on the section there are papillary sprouts like cauliflower, diameter 15 by 22 cm, with
brown contents. The mass of tumor after weighing was 415 g, i.e. about 15% of the total mass of
the dog. Histological diagnosis: Serous ovarian cystoadenoma (Fig. 2).

Epithelium growth without signs of atypia was microscopically noted. The ciliated epithelium is
represented by single-row cubic, pear-shaped cells with an elongated nucleus. Connective-tissue
stroma with a large number of vessels is located under the epithelium.

Fig. 1.A. Macroscopic structure of moderately Fig. 2.A. Macroscopic structure
differentiated uterine adenocarcinoma. of serous cystoadenoma.

The 2nd case of neoplasia on ovaries in a dog of 8 years, German shepherd dog has the form of
multichamber cystic formation. Papillary projections are revealed on the inner surface. Both
ovaries are lesioned. Histological diagnosis: Borderline papillary cystadenoma (Fig. 3).
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Fig. 3.A. Macroscopic structure of Fig. 3.B. Histological structure of
papillary cysteadenoma. papillary cysteadenoma. Hematoxylin &
eosin staining. Increased 100 times

In microscopic examination, the papillary cystadenoma is represented by numerous papillary
formations, which are unevenly arranged, merging with each other in some places. Proliferative
changes in the cover epithelium are evident. Papillary projections have a connective tissue stroma,
elongated form of epithelial cells and blood vessels.

Group I11. Tumors of testicles were found in 5 dogs aged 9 to 12 years. Malignant tumors- 4
(seminoma -3, embryonic cancer -1) and in one case it is teratoma. The shape and size of tumors
were different, with a seminoma the tumor is a single node with a smooth, even surface, on the
sections the tissue is of glandular consistency, the volume of lesion is mainly one testis. In most
of them (3 cases), cryptorchidism was detected and the tumor developed in undescended testis. In
one case, metastasis of seminoma to inguinal lymph nodes was observed.

The seminoma is microscopically determined by giant cells, rounded, with clear borders and
separated by connective tissue septum. The polymorphism of nuclei and cytoplasm of cells are
dark colored and

Fig. 4.A. Microscopic structure of seminoma. Fig. 4.B. Microscopic structure of metastasis
Hematoxylin & eosin staining. Increased 400 of seminoma are on the inner thigh.

times. Hematoxylin & eosin staining. Increased 400
times.
Group V. Tumors of external genitalia. There non-keratinizing squamous cell carcinoma - 1 and
are only 19 cases of tumors of external genitalia. non-differential cancer - 1 case.
Most external genital tumors in dogs were benign In females, neoplasms of external genitalia were
(63%) and malignant (37%). Among malignant localized in inner side, as well as in vaginal
tumors, lymphomas prevailed (Fig. 6) - 5, and opening. Mainly there were benign tumors of
92
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smooth  muscles  (fiboroma,  leiomyoma,
angiofibroma) of fibrolipom, tubular adenoma,
hemangioma. Macroscopically they are in the
form of dense neoplasms of various sizes, in some
cases with ulcers.

Clinically observed symptoms of intoxication:
depression, skin pallor, loss of appetite, a serous-
bloody or purulent discharges, constipation, in
some cases, urinary disorder.

Urethral tumors were observed only in 2
females: transient cell cancer and hemangioma.

In a mongrel dog, 11 years old found a mass in
vagina of multiple shapes, light pink color, spread
throughout the vulva. It has the form of a dense
node and cartilaginous consistency. Histological
diagnosis — Fibroma. The bundles of connective
tissue fibers have different shapes and are
arranged chaotically. The cellular elements
located in loose stromas have a spindle-like
shape. Tissue atypism. The nuclei are

hyperchromic (Fig. 5).

Fig. 5.A. Macroscopic picture of vaginal

fibroma.

Fig. 5.B. Histological picture of vaginal
fibroma. Hematoxylin & eosin staining.
Increased 100 times.

Fig. 6.A. A mongrel dog. It is 4 years

Fig. 6.B. Histological structure of

old. Macroscopic evidence of malignant lymphoma in dogs.
malignant lymphoma in the vaginal Hematoxylin & eosin staining.
mucous membrane of a dog. Increased 200  times.  Tumor

lymphatic  cells  consisting  of

lymphocytes and blanket cells.

Conclusions
During the study, reproductive system
neoplasms were detected in 37 dogs of
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different breeds and accounted for (13%) of
the total number of diagnosed neoplasms.

External genital tumors amounted to 19 cases
(51%), tumors of uterus 6 (16%), tumors of
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ovary and testis by 5 for each (14%) and
urethral tumors 2 (5%). Benign tumors were
22 (60%) and malignant 15 (40%).
Histological study found that tumors of
reproductive system in dogs are mostly
benign (60%). More often benign tumors
from smooth muscles (fibroma, leiomyoma)
are diagnosed, and among malignant forms
lymphoma, adenocarcinoma and seminoma
were more common.

Surgical treatment of benign tumors leads to
full recovery, but as for malignant tumors the
prognosis is unfavorable.
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HISTOLOGICAL STRUCTURE OF LYMPHOID TISSUE AND ORGANS OF CALVES

Abstract. In this article the histological structure and cellular composition of Trachea-associated
lymphoid tissue (TALT), Bronchus-associated lymphoid tissue (BALT), lymph nodes and spleen
has been examined in clinically healthy calves. It has been found that the morphofunctional state
of TALT and BALT corresponds to a state of relative rest, and the lymph nodes and T-dependent
and B-dependent zones of spleen are in a state of moderate functioning.

Key words: TALT, BALT, lymph nodes, spleen, histology, cells, calves.

Hypmanos Ubinrei3, Uprames Anmasoex, Hyprazues Poicoex, Axmenxxkanos Makcar,
HcakeeB Maiipambek
Kuvipevizckuti nayuonanvuolil acpaphwiii ynugepcumem
T'HCTOJOTHYECKOE CTPOEHHUE JINM®OUJTHON TKAHU 1 OPTAHOB Y
TEJEHKA

AHHOTANUA. B danHotl cmamve ucciedo8aHo cUcmono2uiecKkoe Cmpoenue 1 KiemoyHbulil cCocmas
mpaxesi-accoyuuposannou aumpouonot mranu (Oaree TAJIT), Oponxo-accoyuuposauHol
aumpouonot mxkanu (Oanree BAJIT), nrumghamuueckux y3106 u ceneseHku y KIUHUYeCKu 300P08blx
menam. Ycmanosneno, umo moppogyuxkyuonanvroe cocmosinue TAJIT u BAJIT coomeemcmeyem
COCMOSHUI0 OMHOCUMENILHO20 NOKOS, a TuM@amuieckux Y3108 u cenezenku T- 3agucumvie u B-
3a6uUcuMble 30Hbl HAXOOSAMCSL 8 COCMOAHUU YMEPEHH020 (DYHKYUOHUPOBAHUSL.

KumrwoueBwie cnoBa: TAJIT, BAJIT, numpamuueckue y3nvl, cenezeHkd, 2UCMONO2US, KIEMKU,
menama.

HypmanoB Usinrbi3, Uprames Anmazoek, Hyprasues PoicOek, AxmemxxanoB Makcar,
HcakeeB Maiipambex
Keoipeviz ymymmyx acpapovix ynueepcumemu
MY300JIOPAYH JIUMO®OUNJINK TKAHJIAPBIHBIH ’KAHA OPI'AHJIAPBIHBIH
I'NCTOJOI'UAJIBIK TY3YJYIIY

AHHOTAUMA. byn maxanada KIMHUKATBIK JCAKMAH OEHU CaK MY30010POVH Mpaxes MeHeH
accoyuayusananean aumM@pouooux mranviHbl (Muinoan apvl  TAJIT), Oponxmop meHeH
accoyuayusanlaHean IUM@poudoux mxkanvlHovlh (MotHoan apvl BAJIT), numgpa mytlyHOOpYHYH dcana
KOK OOOPYHYH 2UCMOIOSUSIBIK MY3YAYULY JHCAHA KIeMmKATbIK Kypamol uzunoeneen. TAJIT scana
BAJ/ITmoin mopgodhynkyuonandvix abanvl carblumelpmManyy mulnd abanoa 0Oonopy, anr mu
aumgpa mytiynoopoyu T-ke3 kapanowvl xcana B-ke3 kapanovl 30Hanapvl #cana Kok 60opoyH T-xe3
KApaHobl 30HACHL CATTLIUMBIPMALYY OPMOYO UUMOO abaNblHOa OOI0PY AHLIKMAICAH.

O3ek ce3nep: TAJIT, BAJIT, numgha 6e30ep, Kok 600p, 2ucmonous, Kiemxkauiap, My300i0p.

Introduction. The presence of Trachea- for better protection of the corresponding
associated lymphoid tissue (TALT) in animal species from various infections [7].

animals has been proven, but their structure
and function have been studied fragmentarily
and insufficiently. The study of TALT in
animals is necessary for the development of
oral, nasal and conjunctival vaccinations and

Broncho-associated lymphoid tissue (BALT)
is a part of the MALT. Study of the BALT is
important for animals, because they often
have respiratory infections. Until now,
methods of immunization against a complex
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of diseases, which often have a multifactorial
etiology, have not been uniformly successful.
It should be recognized that respiratory
immunity is better associated with local
immune responses and BALT in the lungs
promotes these responses. Therefore,
knowledge about BALT should help in
development of methods to stimulate local
respiratory immunity. BALT was not found
in newborn calves, but an increasing number
of lymphoid nodules and lymphoid
aggregates have been found in calves from 4
to 18 months, and a decrease in their number
in old cattle. BALT is located under the
epithelium of the large bronchi, in the
submucosa of the small bronchioles, and it
extends from the epithelium to the adventitia
of the bronchioles. Organized lymphoid
nodules with primary and secondary follicles
and unorganized aggregates of lymphocytes
can be found in lung tissue [3].

A ring of lymphoid tissue, which plays a key
role in the induction of immune responses, is
present in the pharyngeal mucosa, where a
huge amount of harmful antigens enters in the
body during feeding and respiration [9,5].
The tonsils are the main components of this
mucosa-associated lymphoid tissue. In cattle,
there are five tonsils: pharyngeal, nasal,
located in the nasopharynx, lingual, palatine
tonsils and rudimentary tonsils of the soft
palate in the oropharynx. Interestingly, the
lymphoid tissue of the laryngopharynx of
cattle lacks any macroscopically visible
tonsils [8,4]. The presence of larynx-
associated lymphoid tissue in young cattle
has been proven [6].

The histological structure and cellular
composition of BALT, intestinal-associated
lymphoid tissue (IALT), lymph nodes and
spleen were studied in adult yaks [1] and in
adult cattle [2].
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Analysis of literature data on the topic under
study shows the relevance of studying the
morphology and cellular composition of
trachea-associated lymphoid tissue (TALT),
Bronchous-associated  lymphoid  tissue
(BALT), lymph nodes and spleen in calves.
The aim is to study the histological structure
and cellular composition of TALT, BALT,
lymph nodes and spleen in clinically healthy
calves.

Object and research methods

The objects of histological studies were the
trachea, lungs, lymphoid tissue associated
with the trachea and bronchial system of the
lungs, as well as regional lymph nodes of the
lungs and the spleen of clinically healthy
calves that were kept in farms of the Chui
region. During the veterinary examination,
they did not have respiratory disorders in the
form of coughing, discharge from nasal
openings and shortness of breath. In total, 5
calves from 4 to 9 months underwent by
pathological autopsy. After the autopsy of the
calves, an autopsy report was drawn up. The
trachea, lungs, regional lymph nodes of the
lungs, and the spleen of calves have been
thoroughly examined. Pieces from the above
organs were fixed in formalin for histological
studies. The studies were carried out in the
laboratory of histology of veterinary and
sanitary ~ examination,  histology and
pathology department of the KNAU named
after K.1. Scriabin. Pieces taken from organs
were fixed in 10% formalin aqueous solution
for 48 hours. They were then embedded in
paraffin wax according to a conventional
embedment technique to obtain paraffin
blocks. Histological sections with a thickness
of 3-5 um were prepared from paraffin
blocks. To stain histological sections,
hematoxylin-eosin stains were used. Stained
histological sections were examined under a
light microscope. The study of histological
preparations was carried out using a
binocular microscope LEICAICC 50 HD at a
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magnification of 40, 100 and 200. a state of relative rest, i.e. there are no
Microphotography was performed using a lymphoid follicles with light centers.
digital camera of this microscope. Lymphoid follicles have a round or oval

shape without a pronounced mantle zone and
Research results a light center (Fig. 1). There are single

division of lymphoblasts noted in the
lymphoid follicles. The cellular composition
of TALT is represented mainly by
lymphocytes, then by plasma cells and
macrophages.

Trachea-associated lymphoid tissue. In the
lamina propria, there are lymphoid follicles,
which so-called trachea-associated lymphoid
tissue (TALT) (Fig. 1). Normally TALT is in

Fig. 1. Clinically healthy calf. Cross histosection of trachea. 1. Tracheal- associated lymphoid tissue located under the
mucous membrane. Hematoxylin-eosin. x 100.

Broncho associated lymphoid tissue. There is a broncho (or pulmonary) associated lymphoid
tissue BALT (or LALT) In the lungs. There is various sizes in the form of lymphoid formations
located along the small bronchi and bronchioles (Fig. 2a), and like diffusely spread lymphoid cells
around the vessels, in the interstitium and in the parenchyma, which perform the function of
immune surveillance in the lung tissue. The inner surface of the alveoli is covered with
alveolocytes, which forms a continuous epithelial lining of the alveoli. The walls of the alveoli
also secreted capillaries, smooth muscle cells, macrophages and single lymphocytes (Fig. 2b).
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Fig. 2. Histosection of clinically healthy calf’s lungs. a. Pulmonary-associated lymphoid tissue around two small-
caliber bronchi (indicated by black arrows). Hematoxylin and eosin. x 40. 6. Alveolar cavities (5-pointed stars),
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alveolar walls, consisting of alveolocytes, erythrocytes, lymphocytes and macrophages (black arrows) and 2
macrophages in the alveolar cavity (white arrows). Hematoxylin-eosin. x 400.

BALT is normally in a state of relative rest, which is explained by the absence of lymphoid follicles
with light centers. Lymphoid follicles have a round or oval shape without a pronounced mantle
zone and a light center (Fig. 3). In the lymphoid follicles, the division of lymphoblasts is noted.
The cellular composition of BALT is represented mainly by lymphocytes, then by plasma cells
and macrophages.

Fig. 3. Clinically healthy calf’s lungs . Lung-associated lymphoid tissue around the bronchus in a state of relative rest
(indicated by arrows). Hematoxylin and eosin. x 400.

Calf’s lymph nodes. Histologically, the calf’s lymph node consists of the stroma (capsule,
trabeculae), parenchyma (cortex and medulla) and sinuses. The cortex is represented by lymphoid
follicles (B-dependent zone) and paracortical zones (T-dependent zone) (Fig. 4a). Lymphoid
follicles are located in the cortical area (Fig. 4a). In morphofunctional terms, they can be divided
into actively functioning lymphoid follicles, lymphoid follicles in a state of relative rest, and newly
formed follicles. Lymphoid follicles contain lymphocytes of various sizes, macrophages, plasma
cells and blast cells.

The paracortical zone is located between the B-dependent zone and the medulla and it is
represented by diffusely localized lymphocytes. Lymphocytes (small, medium and large), plasma
cells and macrophages have been found (Fig. 4a). The medulla of the lymph nodes consists of
cords and sinuses, where lymphocytes, macrophages and plasma cells are located (Fig. 4b).
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Fig. 4. Lymph node in a clinically healthy calf a. 1. Capsule. 2. Lymphoid follicles (B-zone). 3. Paracortical zone (T-
zone). 4. Medulla of the lymph node. Trabecula (arrow). Hematoxylin and eosin. x 40 6. Lymph node medulla of a
clinically healthy calf. Lymphocytes, macrophages, plasma cells and erythrocytes. Hematoxylin and eosin. x 400.

Spleen. Histologically, the spleen is
represented by the stroma and pulp. The
organ stroma consists of a capsule and
trabeculae (Fig. 5a). The spleen pulp is
represented by white and red pulp. The white
pulp is formed from cells of lymphoid tissue,
which form periarterial diffuse infiltrates and
lymphoid follicles. T-dependent zones of the
white pulp of the spleen are localized around
the arteries in the form of diffuse infiltration
and consist mainly of small lymphocytes.
The B-dependent zone of the white pulp is
localized near the T-dependent zone and is
represented by lymphoid follicles (Fig. 5a).

Lymphoid follicles can be in different
morphological and functional states. There
are lymphoid follicles with a pronounced
light center, mantle and marginal zones (Fig.
5a). There are lymphoid follicles with a dense
accumulation of lymphoid cells without
pronounced zones and with a loose
arrangement of lymphocytes. The red pulp
consists of sinuses and cords, where
erythrocytes are mainly located in large
numbers. The red pulp also showed the
presence of macrophages, lymphocytes,
plasma cells and cells in a state of apoptosis
(Fig. 5b).

Fig. 5. Spleen in a clinically healthy calf a. White (5-pointed stars) and red (4-pointed stars) pulp, spleen trabecula
(arrows). The small oval circle of color indicates the T-dependent zone, and the large oval circle indicates the B-
dependent zone of the white pulp. Hematoxylin and eosin. x 100. 6. Red pulp. Erythrocytes, lymphocytes,
macrophages and plasma cells are located in the sinuses. Hematoxylin and eosin. x 400.

Journal 5 (59) 2021



___VETERINARY ___

Conclusion

1. In the trachea and bronchial system of the
lungs in a clinically healthy calf, there are a
trachea-associated lymphoid tissue and a
broncho-associated lymphoid tissue. Their
histological ~ structure  and  cellular
composition are described.

2. The functional state of both the trachea-
associated lymphoid tissue and the lung-
associated lymphoid tissue of the calf
corresponds to the state of relative rest.

3. The histological structure and cellular
composition of the Ilymph nodes are
described in a clinically healthy calf. The
functional state of the organ corresponds to
the state of moderate functioning.

4. The histological structure and cellular
composition of the spleen are described in a
clinically healthy calf. The functional state of
the organ corresponds to the state of
moderate functioning.
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Zholoibekov Azamat?, Irgashev Almazbek?, Kasieva Gulsara?, Akhmedzhanov Maksat?,
Isakeev Mairambek®
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MORPHOLOGICAL CHANGES IN THYMUS DURING LARVAL ECHINOCOCCOSIS
IN CATTLE

Abstract. In this article, in a comparative aspect, we investigated the morphological and
immunohistochemically changes in the thymus during larval echinococcosis in cattle. It was found
that during this parasitic disease, there is an involution of the thymus parenchyma and its
replacement with adipose tissue occurs. The pattern of the cortex and medulla of the thymus
parenchyma is erased, the number of T-lymphocytes are reduced and the proliferative activity of
thymoblasts are weakened.

Key words: larval echinococcosis, thymus, morphological changes, immunohistochemistry, T-
lymphocytes, proliferation, cattle.
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AHHOTAUMA. B 0annoll cmamve 6 cpagHUmMenbHOM ACHeKme UCCied08anbl MopponocuyecKue u
UMMYHOSUCIOXUMUYECKUE USMEHEHUs. 8 Mumyce Npu J1apeaibHOM IXUHOKOKKO3e ) KPYHHO2O
po2amoco ckoma. Ycmanosneno, umo npu OAHHOM RApA3UMAapHOM 3a0071e6aHUU NPOUCXOOUM
UHBOTIOYUSL NAPEHXUMbL MUMYCA U 3aMeWeHUe ee HCUPOBOl MKAHbIO, PUCYHOK KOPKOB020 U
MO03208020 BeujeCmaead NaApPeHXUMbl MUMyca CIMupaemcsi, Koauuecmeo T-rumgpoyumos ymeHouleno
u npoaughepamueHas AakKMuUBHOCMb MUMOOIACMO8 0CIAONeHA.

KawueBble cI0Ba: 1apsanbHulil  SXUHOKOKKO3, MUMYC, MOpgonocudeckue U3MeHeHUs,
ummynoeucmoxumust, T-numghoyumoi, nponrugepayus, KpynHviil poeamwiil CKOM.

Konoiidekos Azamar’, Uprames Anmaséex’, Kacuesa I'yicapa’, Axmenxanos Makcart?,
HcaxeeB Maiipamoex!
LKvipeviz ynymmyx azpapovix ynusepcumemu
ZOW MaMleKenmuK yHueepcumemu
BOJ0 MAJIIBIH JJAPBAJIBJBIK 92 XNHOKOKKO3YHJIA TUMYCTAI'BI
MOP®OJIOTI'UAJIBIK O3I'OPYYJIOP

AHHoTauusl. byn wmakanaoa 6000MandviH 1aAPEANLOLIK IXUHOKOKKOZYHOA —MUMYCMA2bl
MOPPONOSUANBIK  IHCAHA  UMMYHOSUCHOXUMUSIBIK ~ ©326PYYIOD  CALIUMBIPMALYY —ACneKme
usunoeneen. byn napaszumapovix viiayoa mumycma MOMOHKYOOU 6320PYYi6p AHbIKMANCAH:
MUMYCIMYH NAPEHXUMACLIHBIH UHBOMIOYUSACHL HCAHA AHbIH MAll MKAHbL MEHEH aiMautyycy,
MUMYCIYH NAPEHXUMACHIHbIH KbIPMIUWMYY JHCAHA M3 3AMbIHbIH MOPQOLOSUSAILIK HCAKMAH
cypemy owcoconom, T-numpoyummepoun canvl azanam  HAHA  MUMOOAACIMAPObIH
nponughepamugoux akmusoyyiyy Havap.

O30KTYY C€O310P: 1ap8anbOblK  OXUHOKOKKO3,  MUMYC, MOP@DONIOSUAILIK — ©320PYYA6p,
ummyHnozucmoxumus, T-numgpoyummep, nponughepayus, 6000 Mal.

103
Journal 5 (59) 2021



___VETERINARY ___

Introduction. Larval (cystic) echinococcosis
(hydatid disease) is a parasitic disease of
humans and animals, which is caused by the
larval stage of Echinococcusgranulosus and
is one of the urgent problems of scientific
research in Kyrgyz Republic [2,8].

In intermediate hosts, this invasion is mostly
asymptomatic and is usually detected during
pathological examination or during the
slaughtering of animals for meat [10].
According to Sakamoto T. (1987),
echinococcal cysts in cattle were classified as
58 % unicameral, 22 % polymorphic, 0.5 %
multichamber and 1.5 % involutive cysts [9].
In the Republic of North Ossetia-Alania,
larval echinococcosis is found in various
organs of cattle and liver damages is 79.81
1.65 %, lungs 68.23 + 1.91 %, spleen 6.05 +
098 % and heart 551 + 095 %.
Simultaneous damage to the liver and lungs
was 32.60 = 1.92 % [1]. Echinococcal cysts
in cattle up to 63.2 % are acephalocysts, and
36.8 % are fertile [3]. Echinococcal bubbles
were localized both on the surface and in the
thickness of the cattle’s liver and lungs. The
sizes of echinococcal bubbles varied from a
few millimeters to 10-15 cm in diameter. The
number of blisters in the affected organs
varied greatly [6]. Echinococcal cysts in
humans are often detected by surgeons during
organ operations and are confirmed by
histological examination. They are usually
located in the liver (55-70 %), lungs (15-35
%), or the brain (1.7 %) [4]. However,
echinococcosis can develop in almost any
part of the body, but the disease is rare in the
mediastinum (0.1 %) [11]. Clinically,
mediastinal cysts are difficult to diagnose.
They remain asymptomatic for many years
until the cyst grows larger. [5] Echinococcal
cysts are very rare in the mediastinum. A 13-
year-old patient was admitted to the hospital
due to chest pain and cough. Chest X-ray and
computed tomography revealed a uniform
cystic mass measuring 7.5 x 7 cm in the
anterior mediastinum. A thymectomy was
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performed after a left thoracotomy to
complete  the  pericystectomy.  The
histological diagnosis was echinococcal cyst

[7].

In the literature there are no data on
morphological changes in the thymus with
larval echinococcosis.

Purpose of the study is a comparative study
of morphofunctional changes in the thymus
in larval echinococcosis in cattle.

Object and research methods

The objects of the study were the lungs and
thymuses affected by echinococcal bladders,
as well as the lungs and thymuses from
clinically healthy animals. After the
slaughtering of the animal and veterinary
examination, they took pieces from the above
organs (3 heads in each group), which were
fixed in a 10 % neutral formalin solution. For
histological and  immunohistochemical
studies, paraffin blocks were prepared from
pieces of affected organs after passage in
increasing concentration of alcohol to obtain
histological sections with a thickness of 3-8
microns. Hematoxylin-eosin was used to
stain histological sections. For
immunohistochemical studies, PAP and ABC
methods were used using the following
primary antibodies: Polyclonal Rabbit Anti-
Human T-cell, CD 3 antibody for detecting
T-lymphocytes (PAP), Monoclonal Mouse
Anti-Proliferating Cell Nuclear Antigen,
Clone PC10 antibody for detecting cell
proliferation (PAP). The histological
preparations were read using a LEICAICC 50
HD binocular microscope.
Microphotography was performed using a
digital camera of this microscope.

Results of research

The thoracic lobe of the thymus was
examined from cattle, where the lungs were
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affected by larval echinococcosis (Fig. 1). capsule, which is surrounded by fatty tissue.
Visually, the thymus is in dense consistency, On the cut, the parenchyma has a
in gray-white color and has a lobular homogeneous lobular pattern (Fig. 1).

structure. Outside, it is covered with a shiny

Fig. 1. Larval echinococcosis of the cattle’s lungs. Echinococcal cysts in the lungs are indicated by black arrows.
Thoracic lobe of the thymus (indicated by the white arrow).

Histologically, the thymus in clinically observed between the lobules of the thymus
healthy cattle consists of a capsule, (Fig. 2a).

interlobular septa and parenchyma. In the
thymus parenchyma there are lobules in
which the cortex and medulla are clearly
differentiated (Fig. 2a). In the cortex,
thymocytes are densely located. The medulla
is distinguished by a light color due to the
loose arrangement of thymocytes. In the
medulla, in addition to thymocytes, thymic
bodies or Hassal's little bodies are secreted.
The presence of adipose tissue can be

In case of larval echinococcosis, the thymus
is subject to pronounced involution, which on
histological sections is characterized by a
decrease in the area of the thymic
parenchyma and the presence of a sufficient
amount of adipose tissue (Fig. 2b); there is no
cortical substance in some lobules of the
thymus. In some places, the thymus
parenchyma is completely replaced by
adipose tissue.
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Fig. 2. a. Norm. Paraffin sections of cattle’s thymus. Active morphofunctional state of the thymus. The cortical (1)
and medullary (2) substance of the thymus is clearly expressed. A small part of the thymus parenchyma is replaced
by adipose tissue (3). Hematoxylin and eosin. 200 pum. 6. Paraffin sections of cattle’s thymus with larval
echinococcosis of the lungs. The thymus parenchyma (1) is replaced by adipose tissue (2). Hematoxylin and eosin.
200 pm.

In the thymus parenchyma of clinically healthy cattle, especially in the cortex, there are large
numbers of T-lymphocytes (Fig. 3a). In case of larval echinococcosis, which is accompanied by
involution of the thymus, the number of T-lymphocytes in its parenchyma is reduced and the
cortical and medullary substance does not differ in the lobules (Fig. 3b).

a b

Fig. 3. a. Norm. Cattle’s thymus. A large number of T-lymphocytes are located in the cortex of the thymus (T-
lymphocytes are colored brown and indicated by arrows). Anti CD 3 antibody. PAP method. 100 um.b. Involution of
the thoracic lobe of the thymus of cattle with larval echinococcosis. In the thymus, the cortical and medulla are not
distinguished and a small number of T-lymphocytes in its parenchyma (T-lymphocytes are colored brown and
indicated by black arrows). Anti CD 3 antibody. PAP method. 200um

In the thymus parenchyma in clinically healthy cattles, especially in the cortex, an intense
proliferation of thymoblasts are noted (Fig. 4a). In case of larval echinococcosis in the thymus
parenchyma, there is a weak proliferation of thymoblasts (Fig. 4b).

Fig. 3.a. Norm. Cattle’s thymus. Intensive proliferation of thymoblasts in the cortex of the thymus (thymoblasts are
colored brown and indicated by arrows). Anti PCNA antibody. PAP method. 100um.b. Involution of the thoracic lobe
of the cattle’s thymus with larval echinococcosis. Weak proliferation of thymoblasts (thymoblasts are brown and
indicated by arrows). Anti PCNA antibody. PAP method. 100um.
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Conclusions

An analysis of the results of comparative
studies of the thymus in clinically healthy
cattle and with larval echinococcosis allows
us to come to the following conclusions:

1. In case of larval echinococcosis of cattle,
involution of the thymus parenchyma and its
replacement with adipose tissue are noted.

2. Involution of the thymus parenchyma is
accompanied by the disappearance of the
cortex and medulla, a decrease in the number
of T-lymphocytes and a weakening of the
proliferative activity of thymoblasts.
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Karabaeva Rasida Kosorovna, Maigulakova Lidiia Toialyevna, Asanova Eliza
Ishembekovna
Kyrgyz National Agrarian University
ASSESSMENT OF VETERINARY AND SANITARY SERVICE IN THE MARKETS OF
BISHKEK

Abstract: The article gives assessment of veterinary and sanitary laboratories in the markets of
Bishkek and their activity. It presents results of researches conducted in these laboratories. The
article gives the analysis of reporting data on food safety of animal products as poultry, fish and
honey. The results showed that the methodology of veterinary and sanitary researches in the
markets is conducted in accordance with the requirements of veterinary and sanitary inspection
and epizootic situation in regions. Technical support and working conditions in market
laboratories are satisfactory.

Key words: veterinary and sanitary control, markets, food, research methods, examination,
technical security, brucellosis, parasitic diseases.

Kapaotaesa Pacuga KocopoBna, Maiiryiakosa Jlugus TosiibieBHAa, AcaHOBa JJiu3a
NmemOexoBHA
Kuoipevizckuu nayuonanvusiil acpapHulii yHugepcumen
XAPAKTEPUCTUKA BETEPUHAPHO-CAHUTAPHOI'O OBCJIYKUBAHUSA
PBIHKOB I'OPOJIA BUHIKEK

AHHOTAUUsA. B cmamve oana xapakmepucmuxa 6emepuHapHo-caHumapHulx 1ao60pamopuii Ha
puinkax 2. buwkex u ux oeamenvrHocmu. Ilpusooamcs pe3ynbmanmuvl NPOBOOUMbBIX 8 IMUX
nabopamopusax uccinedoganutl. /lan amanus omuyemHulX OAHHBIX NO NUWEBOU Oe3onacHocmu
NPOOYKMO8 HCUBOMHO20 NPOUCXONCOEHUS, nmuy, pulovl, meda. Pe3ynbmamur noxaszanu, umo
MemoOono2usi  8eMEPUHAPHO-CAHUMAPHBIX — UCCIe008AHULl  HA  PLIHKAX — NPOBOOUMCS 8
coomeemcmaue ¢ mpebosaHUAMU 8eMEPUHAPHO-CAHUMAPHOL IKCNEPMuU3bl U INU300MULECKOU
cumyayuu 8 pecuonax. Texnuyeckoe obecneyenue u yciosus pabomol 8 1400PAMOPUSX PLIHKOE

VO008IEeMBOpUMENbHbIE.
KiroueBble cJI0Ba: semepuHapHo-CaHUMAapHuLlL KOHMPOTb, PLIHKU, NPOOYKMblL NUMAHUSL,
Memoovl  UCCAeO08AHUL, 9KCnepmusa, mexHuueckas o0becneueHHOCmb, opyyennes,

napazumapsie 60J1e3Hu

Kapa6aeBa Pacuna Kocopona, Maiiryiaakosa Jluaus TosisibieBHa, AcaHoBa Jiu3a
HNmemoOexoBHa
Kuoipewiz ynymmyk acpapovik yHusepcumemu
BUIIKEK INAAPBIHAIITI'BI BA3APJIAPBIH/IATI'BI BETEPUHAP/ABIK
CAHUTAPIABIK KO3OMOJIT'O BAA BEPYY

AuHOTammMs: Mnumui maxkarada bBuwkex waapvinein  6azapaapuliHoazbl  6emepuHapobik-
CAHUMAapObIK 1A60PAMOPUSIAPLIHA HCAHA ANAPObIH ULl ATIbIN 6APYYCYHA MYHO300MO OEepuUiceH.
Vwyn nabopamopusanapoa  dcypey3yncoH — usUi006A6POYH — HCHIUbIHMbICLL  KOPCOMYICOH.
JKanvibapnapowin, kanammyynapowit, 0anbIKmapobit, 6a10bIH Mamaxk-au Kooncysoyey 6own4a
omyemmopyHa auanus bepuncer. bazapnapoazel eemepunapobiK-canumapobiK U3UI00610POYH
BIKMALAPYL, AUMAKMAPOacbl 8emepuHapObIK-CAHUMAPObIK IKCNEPMU3A HCAHA INUZ0OMUSTBIK
KbIPOAANbIHGIH ~ MALANMAPLIHA 04l KEYYCYHYH  JCHIUbIHMbICHIH KOPCOMKOH.  TeXHUKATbIK
acaboyyrap — ocama  6as3apoviH  1AOOPAMOPUSNAPLIHLIE — JHCYMYUIMYK — WAPMMapbl
KAHAAmmanoblpapivix.

O36KTYY co3aep: Bemepunapovik-canumapobik Ko36MO.1, 0a3apaap, mamax a3blKmapbl, U3UL0OO
BIKMAAPbl, MEXHUKAIBIK Hcaboyynap, opyyenies, napasumapoublk blAaHOap.
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Introduction

Epidemiological situation in the regions is
mainly determined by activity of veterinary
laboratory in the markets of settlements. The
veterinary and sanitary control of saleable
food products is carried out in these
laboratories. Veterinary laboratories carry
out the veterinary and sanitary examinations
and determine food safety of animal
products: meat, meat products, milk, dairy
products, etc.

The focus of these examinations depends on
epizootic situation in the areas where these
products come from. The quality of
conducted examinations depends on many
factors — regulated research methods,
laboratory equipment, control over these
laboratories, etc. Results of these researches
serve as the basis for conclusion in which
direction to improve the work of these
laboratories.

They conduct scientific researches with the
purpose to detect or establish situations on
veterinary, sanitary quality of production.
Researchers from the Perm Krai found that
deterioration of the situation with parasitic
diseases on their territory was due to decrease
in examination of slaughter animals
(Dorgelinsky et al., 2017), similar results
were obtained by Novosibirsk researchers
(Troshkina and Zubareva, 2018).

Now they attach a great importance to
researches on antibiotic content in food
(Kalnitskaya, 2010).

Many scientists, such as Trofimov,
Nigmatzanov (2014); Stepanov (2018) and
etc.; Drozhkin, Butko (2016) and others also
studied the issues of veterinary and sanitary
examination of laboratories in markets and
food safety.

Veterinary control is in all countries of the
world where there is a sale of food products.
In our city there are 3 large markets, which
receive products from different areas. All
these markets have their own veterinary
laboratories, which conduct veterinary and
sanitary examination of saleable food
products. The basic requirements to these
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laboratories were established at the time of
their creation. But time is changing, and the
epizootic situation in the regions is changing
too, living conditions are changing, and
technical equipment and methodological
approaches to research are improving.
Therefore, questions arise about the current
state of veterinary and sanitary services in our
city markets. All these questions we raised in
the process of studying the activity of these
laboratories.

Research materials and methods

The object of the research were the
laboratories, methods of examinations
conducted by the laboratories, qualification
of specialists, equipment, instruments, as
well as annual and semi-annual reports.
Study of veterinary examinations was
through insight into methods, as well as
comparative comparison, technical
equipment of laboratories, which was used
before and now, that is, the level of technical
equipment. Analysis of reporting data and
conclusions about the work of veterinary
laboratories in the markets, veterinary and
sanitary condition of products selling in the
markets, was conducted by comparison of
applied methods in veterinary and sanitary
researches and their results.

Research results

There are three major markets in the city.
They are Osh, Alamedin and Orto-Sai.

Osh market sells products from Sokuluk
district, Alamedin market - from Alamedin
district, Ysyk-Ata, Sokuluk and Moskovsky
districts, Orto-Sai market - mainly from
Moskovsky, Alamedin, and based on
agreement, from other districts.

Each market has its own laboratory with high
skills professionals.

The VSE laboratory in Osh market has
undergone significant changes in recent years
to improve laboratory conditions, researches
and technical equipment. They renovated the
premises, purchased new equipment, and
improved procedures for appropriate
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researches. In this regard, the preparations are
under way for accreditation.

Currently, there are now veterinary and
sanitary researches on food safety of meat,
fish, fish products, milk and dairy products,
eggs, as well as products of plant origin in
this laboratory. Organoleptic,
bacteriological, serological, ovoscopic and
biochemical tests are used.

Fig. 3. The Trichinelloscope

The equipment and methods of conducted
researches in this laboratory have being
improved. Previously, the markets used
areometer to determine milk density; acidity
was determined by the Turner degree
method, fat content by butyrometer, etc. At
present, they use lacto scope "Lactan" (Fig.
1), which immediately determines eight
parameters. There is also a device to
determine antibiotics (Fig. 2), which provides
accurate indicators as well as trichinelloscope
(Fig. 3) and nitrate tester (Fig. 4).

Fig. 4. The Nitrate tester

They examine milk for brucellosis, mastitis, bacterial count, fatness, density, acidity.
mandatory to examine milk for brucellosis, because our republic is brucellosis insecure and people
can be infected through milk. We present the results of milk examination in Table 1.

It is

Table 1: Results on veterinary and sanitary examination of milk 2015 -20109.
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Indicator 2015 2016 2017 2018 TOTAL:
Conducted 12031 14330 15739 16302 58402
examinations
Conducted laboratory | 22680 30154 33234 38870 124938
researches
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Brucellosis 11 19 11 34 75
Nonconformity to | 106 121 55 34 316
sanitary requirements

Other 88 102 55 34 279
nonconformities

Removed from sale | 118 (0,98%) | 245 55 (0,35%) | 212 (1,30%) | 630 (1,08
(kg) (1,71%) %)
Recycled 118 245 55 212 630

According to data of Table 1, the number of
conducted milk examinations has increased
in the period of 2015 - 2018.

Sanitary indicators of products selling in the
market, according to the report have been
improving for these 4 years. This is
explained, firstly, by the fact that the results
of examinations are sent to the relevant
veterinary authorities, which take measures
to eliminate these shortcomings, and
secondly, by the fact that this milk is
recycled, and the farms suffer economic
losses and are forced to improve sanitary
conditions in producing dairy products.

As can be seen from the table, they register
every year the milk that gives a positive
reaction to brucellosis and the number of
detected positive samples is unstable.

In general, the indicators of milk removed
from sale are also unstable, as the reasons for
recycling are different.

The above table shows that milk in this
market is disposed of due to positive reaction
to brucellosis, non-conformity to sanitary
requirements and other non-conformity to
VSE requirements. These three indicators are
in the graph (Fig.5).
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. Fig. 5. Graph of milk examination results for brucellosis, detection of nonconformity to
Sanitary requirements and other discrepancies in the laboratory of Osh market

According to the graph, all these three indicators are quite synchronous, only the figures of other
inconsistencies are slightly decreasing in recent years, unlike the other two.

Two indicators, which characterize the proportion between the number of milk examinations and
the number of removed from sale, are presented in the graph (fig. 6).
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Fig. 6. Graph of milk examination results on the conducted examinations
and removed from sale by the laboratory in Osh market.

In this graph we see that the number of
examinations is increasing and the amount of
milk removed from sales is approximately at
the same level.

They examine meat by examining internal
organs for changes typical for different
infectious and invasive animal diseases.
Particular attention is paid to the examination
for anthrax, brucellosis, septic diseases. The
heart, esophagus, diaphragm and chewing
muscles are examined for measles. A new
model of trichinelloscope to detect trichinosis
is used in examination of pork and horsemeat.
There were positive cases of echinococcosis
detected. In all cases of positive results for
infectious and invasive diseases act
according to the instructions.

Honey examination is also conducted in
market laboratories of Bishkek. In this case,
they determine diastasis number, i.e., the
saturation of honey with enzymes; there is a
strict control to detect various falsification of
honey, in particular, cane or beet sugar. They
identify a residual amounts of antibiotics,
pesticides, heavy metals, which can get into
honey for various reasons, including the
treatment of sick bees, although mainly
apiary owners take into account all these
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factors and try to provide high quality
product.

Recently, fish meat and fish products are in
great demand among the population, but
unfortunately, among fish there are diseases
of helminthic, bacterial and non-contagious
etiology, which reduce the quality of
products. They use organoleptic tests in
examination of fish, in suspicious cases
additional tests are conducted.

A new model of nitrate tester is used to
determine nitrates in fruits and vegetables.

The activity of Alamedin and Orto-Sai
markets is similar to Osh market. The
laboratories of these markets also have
modern equipment, but in Alamedin market
the laboratory is just partially provided with
new equipment, although it was repaired. As
a result, employees have to use old methods,
which take more time. Orto-Sai market has
the same problems, but the conditions are
even worse than in Alamedin market - the
premises are small and require major repairs.

Below we present the results of laboratory
researches of milk for one and a half years
2019-2020 in Alamedin market (Table 2)
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Table 2: Results of veterinary and sanitary examination of milk and dairy products in Alamedin
market for one and a half years 2019-2020

Year Examinations conducted Recycled milk
__ : due to non-
Acidity, density, fat, compliance
urit .
Milk PATY Brucellosis with VSE
requirements, |
total | laboratory milk dairy milk sour
researches products cream
2019 2559 | 8481 3312 2025 814 282 520
2020 8426 | 16670 8244 7052 1374 - 257
(6
months)

This table shows that non-compliance with sanitary standards in this market is detected more often

than in Osh market.

Below are given results of veterinary and sanitary examination of milk in Orto-Sai market for

2020, for half year see Table 3.

Table 3: Results of veterinary and sanitary examination of milk, Orto-Sai market in the 1st half

of 2020.
Year Examinations conducted Recycled milk
__ : due to non-
AC|.d|ty, density, fat, compliance
Milk purity Brucellosis with VSE
requirements, |
total | laboratory milk dairy milk sour
researches products cream
2020 (6| 3633 | 10534 2976 2939 744 - 251
months)

The tables above show that the number of examinations is increasing in all markets.

Discussion

For food safety, the wveterinary service
provides for strict control of foodstuffs in
laboratories of Bishkek markets in order to
sell only quality products to the population.

We decided to conduct a study to determine
whether the activities of these laboratories
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meet the VSE requirements to such
laboratories. For this purpose, we studied
their methodological approaches, technical
equipment and examination results.

Methodical expediency of examinations
conducted in laboratories was compliant with
the requirements of VCE and epizootic
situation in the region.
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In general, material and technical support of
Osh laboratory is on adequate level - for the
last three years this laboratory has undergone
significant changes — it has been repaired,
working conditions have been improved, it
has been provided with modern equipment,
devices, and necessary chemical reagents.
Reorganization of operational procedures of
the laboratory was carried out according to
new requirements and preparation for
accreditation is underway. All this affects the
quality and quantity of conducted
examinations.

Other markets also have basic sets of
instruments and reagents for laboratory
examinations. However, work needs to be
done to improve their conditions.

Equipment, dishes and reagents used for
veterinary and sanitary examination of milk,
honey and plant products are available in all
markets.

The work in laboratories is carried out at
proper level, and employees professionally
and qualitatively cope with their duties.

Foodstuffs with poor sanitation and
infectious and invasive diseases positive are
identified in these markets.

Conclusion

Researches in the markets are conducted in
accordance with the rules of veterinary and
sanitary examination and epizootic condition
of the region.

Laboratories are provided with qualified
professionals.

Technical equipment in Osh market is at
proper level,Alamedin and Orto-Sai markets
require improvement.
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Asanova Eliza Ishembekovna, Maigulakova Lidiia Toialyevna, Karabaeva Rasida
Kosorovna
Kyrgyz National Agrarian University
COMMERCIALLY VALUABLE FISHES OF KYRGYZSTAN AND THEIR
INTRODUCTION

Abstract. The state of ichthyofauna in water bodies of Kyrgyzstan and fishing in them. Reasons
for changes in number and proportion of fish species, reasons for deterioration of fishing
capacities opportunities, changes, reduction in fishing. All this is due to social and environmental
conditions, as well as because of human interference in the natural current ichthyocenosis of water
bodies. The processes of fish introduction into natural and artificial reservoirs of Kyrgyzstan, i.e.,
stocking their ponds with various fish species from other reservoirs.

Key words: water reservoirs of Kyrgyzstan, fish, fishing, introduction

AcanoBa Jiu3a NmemobexoBHa, Maiirynakosa Jluaus TosibieBHa, KapaGaesa Pacuna
KocoposHna
Kuoipevizckuu nayuonanvusiil acpapHulii yHueepcumen
IMPOMBICJIOBBIE PBIBbI KbIPTBI3CTAHA
N ITPOLUECCHI UX UHTPOAYKLUN

Annorauusi. Cocmosinue uxmuoghaynvl 6000emos Kvipevizcmana, ppibHO20 NpOMbICIA 6 HUX.
Tpununsvl usMeHeHUs: KOTUYeCmad, COOMHOUWEHUsL 8BUA08 PblO, NPUYUH YXYOULEHUSL COCIOSHUS UX
NPOMBLCTIOBBIX BOZMONCHOCMEN, USMEHEHUSL, YXYOUuleHUsl PblOHO20 NPOMBICAA. DMO 8Ce HaX0OUMCcs
8 C653U C COYUANLHBIMU, IKOLOSUUECKUMU YCIOBUAMU, A MAKHCE CLeOCmEUeM eMeuamenbCmed
Yeno6eKa 8 eCcMmeCmeeHHblll, CLONCUBUIULICS 8 Npupode, UXMUOYEHO3 6000éM08. [Ipoyeccul
UHMPOOYKYUU pblO 8 ecmecmeeHHble U UCKYCCMEeHHbl 8000embl Kvipewvizcmana, mo ecmo
3aceneHue c8oUx 8000eM08 pulOoll OPyeUxX 8UA08, U3 OPYeUX B000EMOB.

KuroueBsble ciioBa: sodoemvt Kvipevizcmana, pvloa, pulOHbL npombicell, UHMPOOYKYUsL

AcanoBa Juusza HmemoOexoBHa, Maiiryaakosa Jluagus TosibieBHa, KapabaeBa Pacuna
KocopoBna
Kuoipewiz ynymmyk acpapovik yHusepcumemu
KBbIPT'BISCTAH/JIBIH BAAJIYY BAJIBIKTAPBI ’/KAHA AJIAP/JbI
HHTPOAYKIUAJTOO ITPOLHECCTEPAU

AHHOTAUMA. Kbvipevizcmanovin cyy odOvekmepunoecu uxmuogaynauvin Oaanyy 0anbiKmapbsi
abanvl. BanbikmapOvlh mypaopyHyH KAMblUbIHbIH CAHbIHbIH 6326PYUYHYH cebenmepu, aiapOblH
Oaanyynyk MyMKyHUyaAyKMOPYHYH aOAIbIHbIH HAYAPIAUBIHbIH HCAHA 6326P YULYHYH cebenmepu.
Mynyn 6aapol coyuanovix, KOI0SUSLILIK WaApmMmapad, OULOHOOL Jie HCAPAMbLILIUMA MaOublil
KALINMAH2AH CYY 00beKMUNEPUHUH UXIUOYEHO3VHA A0AMObIH KUUMUSULLYYCYHYH MAacupiiepuHe
oatinanviuumyy. Keipevlzcmanovin maduewlil Hcana ieacaima cyy oovekmuiepure 0aiblkmapovl
UHMPOOYKYUALOO Npoyeccmepu, makman aumkanoda, e3y0y30yH cyy odOvekmuiepuHe Oauika
mypoe2y banvikmapovl bawika cyy 00vekmuiepuHer aivin Keiun oCmypyy.
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O3ekTyy ce3nep: Kwvipevizcmanovin cyy obvekmunepu,

UHMPOOYKYUS

Introduction

Fish is the most important source of food for
all people. People have settled near water
bodies - rivers, lakes, seas. The aquatic
environment is always inhabited by fishes.

In Kyrgyzstan, there are lakes, rivers, ponds
and fishes inhabiting them. In the customs of
Kyrgyz people, fish did not belong to the
food in demand; meat was more valuable;
however, modern people have begun to eat
fish, and nowadays it is becoming popular.
We have a mountainous lake Issyk-Kul, the
largest lake in the country. In addition, there
are such mountainous lakes as Son-Kul,
Chatyr-Kul, Sary-Chelek and others. Our
rivers are mostly mountainous with sources
located highly in the mountains. There are
also water reservoirs, inhabited by fishes.
However, species composition, number of
fishes in water bodies, fishing, processes of
introduction change constantly depending on
the ecological state, human intervention in
the natural processes of fish life cycle in
water bodies.

Uncontrolled commercial fishing has led to
decrease in number of fishes, especially those
species that are in demand. In addition, based
on scientific researches, scientists started to
think about improving the species
composition of fishes in lakes, and they
introduced various fish species form other
places of origin. As a result, fish brought
from other regions were introduced into
water bodies where a certain biocoenosis had
already formed, and this led to unexpected
consequences. In addition, the fish itself
adapted to new conditions, changing its
morphometric and physiological features.
An example of such change due to human
interference in the natural environment of
lakes is a dramatic reduction in Issyk-Kul
dace/chebachok (Leuciscus sehmidti Her) in
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Lake Issyk-Kul [6]. Two factors played a role
here - the introduction of predatory fish -
pike-perch (Sander lucioperca) in the lake,
and the second factor is illegal fishery of it.
The study of fishing activities of people in
natural water bodies and issues of fish
introduction are of both scientific and social
importance.

Researchers study the issues on maximum
commercial fish production and control over
conservation and improvement of natural
resources [10]; maximum commercial fish
production, issues on conservation of species
diversity [3, 13].

Many researches are focused on introduction
and study of fish-biological and
morphometric features of fish grown in lakes
and ponds [5, 14, 15, 17].

While studying these issues, they concluded
that the current state of the Pike-perch
(Sander lucioperca) population is normal,
but in case of catch increase (TAC), it is
necessary to improve habitat conditions [18].
Note: TAC is a scientifically substantiated
value of annual production (catch) of aquatic
bioresources (ABR) of particular species in
certain areas, established taking into account
the peculiarities of this species.

Thus, from literature data it can be seen that
human economic activity has a great
influence on fish populations in water bodies,
which can lead to changes in their number,
disappearance of some fish species, changes
in biological and morphometric features of
fishes, so it is necessary to keep under control
the state of water resources and their
inhabitants.

Materials and methods

The object of the research is water resources
of the Kyrgyz Republic.

To study the availability of water bodies,
fishery activities in them, state of fish farms,
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we used the information of state authorities,
data in press publications, scientific
literature, information of local residents and
our own observations in the areas of water
bodies and carried out comparison and
analysis of the received data. Reference
material was used to determine fish species
caught by local residents.

We considered these issues by studying the
materials starting from the 30s of the last
century.

Results and discussion

Lakes: Kyrgyzstan is a mountainous country
and, as some authors and people note, a
country of clean water. There are many lakes
here and they are mostly mountainous. First
of all, these are Lake Issyk-Kul (height is
1600m above sea level), Lake Son-Kul (3016
m), Chatyr-Kul (3520 m), Sary-Chelek (1878
m), Kara-Suu (2022 m), Kulun (2856 m) and
others.

Lake Issyk-Kul is the second largest brackish
lake in the world after the Caspian Sea. This
lake, despite the fact that it is located high in
the mountains, is not frozen.

In Issyk-Kul, there are 22 fish species, 10 of
which were imported, and 12 are indigenous.
According to [1, 6, 7, 10], Amurdarya trout
(Salmo trutta), Schmidt dace /chebak
(Leuciscus sehmidti Her), Issyk-Kul dace
/chebachok (Leuciscus bergi Kaschkarov),
Turkestan gudgeon (Gobio  gobio
lepidolaemus Kessler), Issyk-Kul marinka
(Schizothorax  pseudaksaensis issikkyli
Berg), scaled osman (Diptychus maculatus
Berg), Severtsov osman (Diptychus
sewerzowi Kessler) and naked Osman
(Diptychus dybowskii Kessler), common carp
(Cyprinus carpio), stone loach (Nemachilus
stoliczkai elegans (Kessl)) and gray loach
(Nemachilus dorzalis(Kessl)), inhabited this
lake. According to [8], currently there are
only 30 species, of which 13 are well
established.
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Since the 30s of the last century, they stocked
the Issyk-Kul and other lakes by various fish
species to improve the species composition of
lakes, that is, there were processes of
introduction. As noted by [7] in Lake Issyk-
Kul, imported or established fish include
Sevan trout (Salmo issiko-gegarkuni Lushin),
rainbow trout (Salmo gairdneri Rich)
common whitefish (Coregonus lavaretus
ludoga), Baikal omul (Coregonus autumnalis
migratorius Georgi), topmouth gudgeon
(Pseudorashora parva), tench (Tinca tinca),
oriental bream (Abramis brama orientalis
Berg), goldfish (Garassius auratus gi gibelio
(Bloch)) and pike pirch (Sander lucioperca).
According to [8], in addition to those listed,
there are peled (Coregonus peled), striped
bystryanka (Alburnoides taeniatus Kessler),
spotted  thick-lip  loach  (Triplophysa
strauchii).

In the result of introduction and social
changes (disintegration of the USSR and
gaining the independence by the republic),
there were great changes in fish farming.
Due to introduction of pike-perch (Sander
lucioperca) into Lake Issyk-Kul, the number
of dace (Rutilus rutilus lacustris), though not
commercial, but popular among the
population, decreased. [8] gives the
following figures: in the 50-60s of the last
century the catch of dace (Rutilus rutilus
lacustris) was 9391 centners, and in the 80-
ies - 1500 centners per year. But even by the
prices and quantity of the sold dace it can be
seen that its number has dramatically
decreased - the price increased to the level of
such valuable fish as salmon. The population
believes that the cultivation of pikeperch has
led to decrease in dace number [14].
Kustareva L. has the same opinion.
According to our observation and population
survey, the main commercial fish in lake
Issyk-Kul are trout (Fig.1), whitefish (Fig.2),
pikeperch (Fig.3) and roach (Fig.5), bream
(Fig.4), Schmidt dace/ chebak (Fig.6), 1ssyk-
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Kul dace/ chebachok, common carp,
minnow, osman, marinka in small amounts.

Fig. 1. Sevan trout (Salmo issyko-
gegarkuni) Captured in the Lake Issyk-
Kul, 2020.

wut

Fig. 3. Pikeperch (Sander lucioperca).
Captured in the Lake Issyk-Kul 2020.

Fig. 5. Roach (Rutilus rutilus). Captured i
the lake Issyk-Kul, 2020.

Fig.
(Coregonuslushin lavaretus ludoga).

Fig. 4.
Captured in the Lake Issyk-Kul 2020.

Fig. 6. Schmidt dace/chebak Leucis
bergi Kaschkarov). Captured in the lake

Common whitefish

Bream (Abramis brama).

‘‘‘‘‘‘‘ R

Cus

Issyk-Kul, 2020.

Son-Kul Lake is a mountainous lake freezing
for a long period. It is covered with ice almost
all year round, only for 3-4 months the ice
melts in it. This location did not create
conditions for fish habitat, so it was
considered as fish-free lake, but in recent
years, more than 7 species of fish were
introduced there. Of these, peled (Coregonus
peled), whitefish (Coregonuslushin lavaretus
ludoga), naked Osman (Diptychus dybowskii
Kessler) were successfully adapted and now
they are object of commercial fishery [2].
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But during the collapse of the USSR the
regulatory authorities had no capacity to
control the fishery and due to this fact there
appeared many poachers, which aggressively
caught fish with nets, and this led to declining
number of fish in the lake. At present, there
is a moratorium on Son-Kul Lake [1].

Lake Sary-Chelek is a freshwater lake. It
itself is a natural reserve and is located on the
territory of the State Biosphere Reserve of
universal importance. This lake is home for
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marinka (Schizothorax), common
(Cyprinus carpio) and other fishes.
There are also a number of small mountain
lakes, and according to local residents, they
are abounded by fishes, as access to them is
difficult.

Rivers: there are over 40000 rivers and
streams in the Kyrgyz republic.

The largest river in the republic is Naryn,
which is 802 km long. This river is located in
the surroundings of Naryn city, the average
altitude is about 2500 m above sea level.
The main interest among commercial fish of
this river is trout (Salmonidae) of three
species, Osman (Diptychus) of four species
and marinka (Schizothorax) of four species.
The Chu River is the second largest and most
important river in the country. It originates in
the Teskei Ala-Too Mountains, flows
through the Boom Gorge, and then through
the Chu Valley and ends with a “blind end”.
Its length is 1156 km [7].

In Chu river there are such fish as Amudarya
trout (Salmo trutta oxianus), less often Sevan
trout (Salmo issiko-gegarkuni Lushin), which
comes here from the Orthotokoi reservoir, in
addition to silver carp (Hypophthalmichthys),
Issyk-Kul and naked Osman (Diptychus
dybowskii Kessler), catfish (Silurus glanis).
The Chu River is considered the richest in
number and species diversity of fishes in the
country. There are more than 34 fish species
there, 17 of them have been introduced [7, 8].
The Kokomeren River is formed due to
merge of the rivers Susamyr and West
Karakol, it stretches for 200 km in the gorges
of the Inner Tien Shan and flows into Naryn
river. It is very attractive for fishermen.
Firstly, because it flows in a very picturesque
place, and secondly, it is full of fishes. There
are Amudarya trout (Salmo trutta oxianus),
common marinka (Schizothorax),
snakeheads, Osman (Diptychus), and
according to fishermen its weight can be up
to 3 kg. Locals and fishing enthusiasts note

carp
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that in spring and autumn, there are a lot of
fish due to large number of live food in the
river during this time of year.
In general, there are many rivers and rivulets
in Kyrgyzstan, and they mainly relate to
mountain streams because their sources are in
the mountains and, therefore, water in them
is pure. Alpine rivers contain fish, which
belong to natural ichthyofauna, as fishing in
high mountains is difficult.
Water reservoirs: Water bodies, as habitats
for fishes and fishing, include reservoirs, the
creation of which is associated with the
construction of hydropower plants. There are
34 such water reservoirs in Kyrgyzstan now.
Basically, they are built in the channels of
large rivers and they are damming and
pumped.
The main water reservoirs of fishery
significance are  Toktogul, Kurpsay,
Tashkumyr, Shamaldysay (Naryn River
cascade), Orthotokoiskoe (Chu River),
Kirovskoye (Talas River), Papanskoye (Ak-
Buura River) [8].
In Soviet times, Toktogul and Orthotokoy
reservoirs were among the fishery reservoirs
of state importance in relation to fishing.
Fishes to these reservoirs came from the
rivers on which they were built, but at the
same time, work was carried out to improve
species composition in them, so there were
introductions of valuable, commercially
viable fishes. Therefore, the species and
quantitative composition of ichthyofauna of
the reservoirs was changing all the time.
Toktogul Reservoir (284 km2) is a
large fishery reservoir. Its ichthyofauna was
formed from those fishes that inhabited in the
flooded area. They are  marinka
(Schizothorax),  Tibetan stone loach
(Nemacheilus stoliczkai), Kushakevich loach

(Nemachilus kuschakewitschi Hers),
Turkestan catfish (Glyptosternon
reticulatum) [6, 8]. Later there were

introductions of such fishes as Syrdarya dace
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(Leuciscus  squalisculus),  pike  asp
(Aspiolucius esocinus), Severtsov’ Osman
(Diptychus sewerzowi Kessler).

At present, due to poaching activity there is
now less fishes and commercial fishes in this
water reservoir are common carp (Cyprinus
carpio), pikeperch (Sander lucioperca),
rainbow trout (Oncorhynchus mykiss). In
addition, there are goldfish (Carassius),
silver carp (Hypophthalmichthys), marinka
(Schizothorax), grass carp
(Ctenopharyngodon idella), and they even
say there are shrimps. In 1982, it was stocked
by sturgeon, but it is still very few and has no
fishing value.

Orthotokoy reservoir (2320 ha) is located on
the border of Naryn and Issyk-Kul regions.
Original ichthyofauna is marinka
(Schizothorax), stone loach (Nemachilus
stoliczkai elegans (Kessl)), minnow and river
—fish  naked Osman (Gymnodiptychus
dybowskii). They are of little commercial
value, but may serve as a food source for
bigger fishes. Specialists believe that this
water reservoir can be stocked by trout
(Salmonidae) and whitefish (Coregonus
lavaretus) as there are suitable conditions for
them. Previously, the reservoir was stocked
by brood fish and fingerlings of naked Osman
(Diptychus dybowskii Kessler), common carp
(Cyprinus carpio) and Sevan trout (Salmo
issiko-gegarkuni  Lushin), which were
commercial fishes. But during the collapse of
the USSR, the control and maintenance over
the reservoir decreased, while poaching
catches increased, and now, according to
fishermen, there are very few fishes. Local
residents are doing their best to improve
habitat conditions of fishes in this water
reservoir and increase their stock. At the
national level the activity is also under way to
improve the species and quantity of fish
fauna in this water reservoir. In 2019, the
water reservoir was stocked by more than 800
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thousand fingerlings of common whitefish
(Coregonus lavaretus).

Such water reservoirs as Kirovskoe and
Nizhne-Alarchinskoe are also important for
commercial fisheries.

Objects of fishery are artificial ponds, the
network of which is increasing, as fish
farming in Kyrgyz republic is under the
process of development. They are objects of
commercial production, area for rest and
fishing by population. The most popular fish
species here are such as rainbow trout

(Oncorhynchus  mykiss), common carp
(Cyprinus carpio), grass carp
(Ctenopharyngodon idella), less often

sturgeon (Acipenser), catfish (Silurus glanis),
silver carp (Hypophthalmichthys), goldfish
(Carassius), sazan (Cyprinus carpio).
Introduction processes

Introduction processes in fishery
management are inevitable, as people always

strive to improve and increase fish
production.
In Kyrgyz republic the processes of

introduction were carried out everywhere -
many lakes, rivers and reservoirs were
stocked by valuable fish species. But there
were almost no scientific researches in this
area in Kyrgyz republic.

Conclusions

1. Water bodies of Kyrgyzstan are
represented by natural resources (lakes,
rivers). They are characterized by clear water
from  mountain  glaciers with  low
temperatures. Water reservoirs and ponds are
artificial.

2. The main commercial fishes, both in
natural and artificial reservoirs are common
whitefish  (Coregonus lavaretus), trout
(Salmonidae) (3 species), peled (Coregonus
peled), pike-perch (Sander lucioperca), carp
(Cyprinus carpio), roach (Rutilus rutilus),
Baikal omul (Coregonus autumnalis
migratorius Georgi), grass carp
(Ctenopharyngodon idella), tench (Tinca
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tinca), bream (Abramis brama), silver carp
(Hypophthalmichthys) and common carp
(Cyprinus carpio).

3. The main species in the ponds with

artificial breeding are rainbow trout
(Oncorhynchus  mykiss),  silver  carp
(Hypophthalmichthys), grass carp
(Ctenopharyngodon idella), goldfish

(Carassius), less often catfish (Silurus
glanis), sturgeon (Acipenser).
4. Fish species, which were introduced from
other regions, include Sevan trout, rainbow
trout (Oncorhynchus mykiss), whitefish
(Coregonus  lavaretus), Baikal omul
(Coregonus autumnalis migratorius Georgi),
topmouth gudgeon (Pseudorasbora parva),
tench (Tinca tinca), oriental bream (Abramis
brama), goldfish (Carassius) and pike-perch
(Sander lucioperca).
5. The conditions of reservoirs in Kyrgyz
republic are favorable for salmon fish and it
is demonstrated by their biological
characteristics and fertility.
6. In some cases, the introduction of fish into
natural reservoirs with its ichthyocenosis
gave unpredictable and  sometimes
unintended consequences (a rapid decrease in
Issyk-Kul dace (Leuciscus bergi in Issyk-
Kaschkarov) because of breeding there
pikeperch (Sander lucioperca), which was
not present in natural conditions.
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1Baktygalieva Asemgul Temirkhanovna, 2Abirova llana Muratovna, 3Tayguzin Ramil
Shamilievich, “Abirova Naira Artsrunovna
Baishev University!
Zhangir khan University?
Orenburg State Agrarian University?
Mahambet Utemisov West Kazakhstan University*
MORPHOLOGICAL CHARACTERISTICS OF THE ANIMALS' MUSCLE TISSUE
STORING IN REFRIGERATION EQUIPMENT

Abstract. Among food products, meat and meat products occupy an important place, since they are
the main sources of complete proteins. Muscle tissue is the most important of the histological tissues
that form meat as a food product. The types and sizes of muscle fibers are important factors affecting
muscle growth potential and meat quality. Their variability depends on several factors, such as
muscle type, breed of animals, physical activity, and they can undergo morphological or metabolic
changes throughout the life of animals and after slaughter. The article presents a study of the striated
muscle tissue of the bull's hind leg within 2 hours 30 minutes after slaughter and after 10 days of
storage in a refrigerator at a temperature of + 1C°. Studies have shown morphological changes in
muscle fibers (a weak swelling of the fibers with the preservation of cross striation) in the early
periods after slaughter (2 hours 30 minutes) and 10 days after storage in the refrigerator. Prolonged
exposure to low temperature (storage in the refrigerator for 10 days) led to a compact arrangement
of muscle fibers, their thickening, diffuse staining of the sarcoplasm, the disappearance of cross
striation and nuclei, which is explained by the process of autolysis.

Keywords: muscle tissue, autolysis, refrigeration, sarcoplasm.

'Bakreiraanesa Acemrya TemupxanoBHa, A6uposa Miana Mypatosua, *Taiirysun
Pamvuis Illamuibesuy, “A6uposa Haupa ApupyHoBHa
'Bavwes ynusepcumem
2)Kaneup xan ynueepcumem
3Openbypeckuii 2ocyoapcmeennbvlii azpapHblil yHUgepcumenn
*3anaono-Kazaxcmanckuil ynusepcumem um. Maxambema Ymemucosa
MOP®OJIOTTYECKASI XAPAKTEPUCTUKA MBIIIEYHOM TKAHU
ZAKUBOTHBIX ITPU XPAHEHHUH B XOJOAUJIBHBIX YCTAHOBKAX

Annomauyus. Cpeou npooykmos numanusi MAco U MACONPOOYKMblL 3AHUMAIONM 8ANHCHOE MECOo, MAaK
KaKk OHU ABIAMCS OCHOBHHIMU UCMOYHUKAMU HNOJHOYEHHbIX Oenkos. Muluweunas mraus -
8AdICHEIAS U3 2UCMOTIO2UYEeCKUX MKAHell, 00pa3yiouux Maco Kak nuuegol npooykm. Tunvl u
pazmepuvl MbIUUEUHbIX 80JIOKOH AGISIIOMCI BANCHBIMU (DAKMOPAMU, SIUAIOWUMU HA NOMEHYUATl POCMA
MblWY U Kauecmeo maca. FIX usmeHuusocms 3asucum om HeKOmopvlx (axmopos, makux Kax mun
MbIWY, NOPOOA  HCUBOMHBIX, (QuU3UYECKAs AKMUBHOCMb, U OHU MO2YM npemepnesams
Mopghonocuieckue unu mMemadoauyecKue U3MeHeHUs Ha NPOMANCEHULU GCell HCUZHU HCUBOMHBIX U
nocie yoos. B cmamve npedcmasneno ucciedosanue nonepeuHonoioCcamon MuliledHOU MKAHU
3a0mnell Ho2u Oviuka 6 cpoku 2 uyaca 30 munym nocie 3a60sa u uepez 10 cymox XxpaHeHus 8
xonoounvuuxe npu memnepamype +1C°. Hccnedoeanus noxazanu mopgonozuveckue usmenenus 6
MbIUEUHBIX BOJOKHAX (YCMAHOBIeHO claboe Habyxanue G0JI0OKOH NpU COXPAHHOCU NONepedHOl
ucuepuenHHocmu) 8 panHue cpoku nocie 3a60s (2 waca 30 munym) u uepes 10 Ouet nocie xpanenus
8 XonoounvHuKe. [lnumenvHoe Oelicmeue HU3KOU memMnepamypsl (XpaueHue 6 XO0N00UNbHUKE 8
meuenue 10 cymok) npuseno kK KOMNAKMHOM) PACHONONCEHUIO MbILUEUHBIX BOTOKOH, UX YMOJIWEHUIO,
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ouppy3zHomy oKpawusanHuro CapkoniazmMvl, UCUEIHOBEHUIO NONEPEeyHOl UCYEePUeHHOCU U Adep,

umo o0OvsCHAEMCS npoyeccom aymaoJjusa.
Knrwoueswvie cnosa: mvliuieunas mrany, aymaoJius, samopasicuearnue, CapKonjiasma.

Baxreiraanesa Acemryib Temupxanosnal, Aouposa Uinana Mypatosna?, Taiirysun
Pamuan lamuiasesnyu®, AGuposa Hanpa Apupynosna®
'Bauwes amvinoazol ynueepcumem
2 JKameup xan ynueepcumemu
30penbype mamnexemmux azpapovix yHusepcumemu
* Bamvlew Kazaxcman ynusepcumemu
MY3JATKBIUTAPIA CAKTOOAO MAJIABIH BYJIYYH TKAHJIAPBIHA
MOP®OJIOT'UAJIBIK MYHO3/1IOMO

AHHOTAUMA. Tamak azplKMapwiublH UYUHOE IM HCAHA M A3LIKIMAPLL MAAHULYY OPYHOY 3271elim,
aHmMKeHU anap moayk 6aanyy 06elokmopOyH Heeuszeu Oyaraxmapwvl doayn scenmenem. Bynuyy
MKAHbL — 2UCTNOOCUANILIK MKAHOAPOLIH 31 MAAHULYYCY, Al 9MMU MAaAMAaK-aul azvlebl Kuliam.
Bynuyy 6ynanapvinbin munmepu scana en4emoo2y OyI4yHOApbIHbIH 6CYyUL NOMEHYUANbIHA HCAHA
IMMUH  CAnamvlHa mMaacup HJSMYYuy MAAHULYY @Gaxmopiopoorn o6onywam. Anapovin
O320pMONYYAYeY aupbiM hakmopropeo capawia 6onom, aicax OyIuyYHOYH mubu, MaiobiH
MyKymy, Qu3uKaivik akmugoyyiyk. Arap emyp 6010, corwoneanoan KUUuH 0a MOp@OI0ULIbIK
JAHCaHa MemaboIUKaAnblK 6320pyyaepeo oyyvuap oonywam. H3undeede corwneanoan 2 Hcapvim
caam emkeoHOOH Kuuun odcana +I1°C memnepamypaoa Mmy30amrbiuma CaKmaeaHoaH KUtiuM
OyKauapoviH apmibl OYMMApvIHbIH MYYPACbIHAH MKAHOAPbl KopcomyneoH. H3undoenepoen
OYIUYH OYIANaAPLIHLIH MOPGON02USTBIK 6320pYYN6PYH batikadviK. ToMouKy memnepamypaoa y3ax

cakmoo  Oynuyy  OyIaNapbIHbIH  KOMHAKMMYY  HCAueauilyycyHa,

anapovli  HCOOHOICYHA,

CApKONAAIMAHBbIH OUPDDY30VK OOIOIYULYHA JHC.O. Albln KelOU.
O36KTYY CO310pP: OVIUYH MKAHbL, AYMOIU3, MOKYHOYPYY, CAPKONIAZMA.

Introduction Livestock is a structure-forming
and most socially significant branch of
agriculture in Kazakhstan, which is engaged in
breeding farm animals and poultry. Among food
products, meat and meat products occupy an
important place, since they are the main sources
of complete proteins. Muscle tissue is the most
important of the histological tissues that form
meat as a food product. It forms the basis of the
animal's body weight. Without muscle tissue,
the idea of meat is unthinkable. The chemical
components of this particular part of the meat
give it a specific taste, smell and color [1].

It is well known that skeletal muscle tissue is
composed of three types of muscle fibers. The
variety of fiber types is based on differences in
contractile, metabolic, morphological and
physiological characteristics [2].

Throughout an animal's life, exercise, diet,
temperature, weight, age, and growth promoting
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agents affect the physiological balance of
muscle tissue and then fiber characteristics [3].
Long-term preservation of the quality of food is
the main problem not only for agricultural
producers, but also a strategic task for any state.
Meat is a valuable food product, the main source
of protein, without which the growth and
development of cells, tissues, organs and their
vital activity are impossible. It contains a variety
of minerals, vitamins, which are also necessary
for the normal functioning of the human body.
Therefore, attention to this product is not
waning. One hundred grams of boiled meat,
included in the daily human diet, gives about
200 Kilocalories. This is half the amount of
protein the body needs. Nutrients in meat are
concentrated in muscle and adipose tissue, very
little in connective tissue. Therefore, the less
connective tissue in meat, the higher its
nutritional value. Meat is an extremely favorable
breeding ground for microbes and therefore



___ VETERINARY ___

quickly deteriorates. To preserve the meat for
future use, it is salted, smoked or frozen.
Basically, meat products are preserved by
freezing. But all the same, early postmortem
changes occur in organs and tissues after
slaughter [4, 9,10].

The main reason for this process is autolysis -
digestion, dissolution of cells under the
influence of enzymes without the participation
of microorganisms. In each organ, parenchymal
elements are first affected, later fibrous
structures [5, 6, 7].

Autolysis of intact skeletal muscle tissue has
been studied in sufficient detail and its various
aspects are presented in a number of reviews and
monographs [8].

But in the literature there is not enough data on
histological changes in muscle tissue when they
are fixed by freezing.

Research objectives and results obtained
Study the structural changes in muscle tissue
during the freezing process. The object of the
study was the striated muscle tissue of the outer
surface of the hind leg (thigh) of the goby within
2 hours and 30 minutes after slaughter and after
10 days of storage in a refrigerator at a

temperature of + 1C° The muscle tissue was
fixed in a 10% solution of neutral formalin.
After histological tracing, paraffin sections with
a thickness of 7-8 pum were stained with
hematoxylin-eosin and azure 2 eosin. Statistical
processing of the data obtained was carried out
according to G.G. Avtandilov [6,7], using the
arithmetic mean, mean error, Student's t test.
Differences between the mean values P <0.05
were considered significant.

Research findings We examined individual
fibers and their bundles, cut longitudinally and
transversely, taken from animals - three bulls of
15 months of age. The preparations show
interlayers of loose fibrous connective tissue
with its cellular elements, fibers and vessels -
endomysium and perimisium. On the
longitudinal sections of the muscle fibers during
this period, the sarcolemma, the nuclei under it,
the longitudinally extending myofibrils and in
some places the transverse striation on the lateral
sections of the fibers are clearly visible. The
bundles include from 3-4 to 10-15 or more
muscle fibers, more often with a crimped course
and a thickness of 35 £ 3 um (Figure 1).

Figure 1. A convoluted course of muscle fibers. Longitudinal section of muscle fibers within 2
hours 30 minutes after slaughter. Hematoxylin-eosin staining. Magnification 200x.

On the transverse sections of muscle fibers, their rounded oval shape, sarcolemma, nuclei located
on the periphery, and very thin myofibrils are clearly visible, are clearly visible (Figure 2).
Consequently, the morphological structure of the striated muscle fibers of fresh beef fixed in
formalin and subjected to histological processing is close to the natural stepwise change in the
structure of muscles after the death of the animal in the first hours.
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Figure 2. Cross section of muscle fibers within 2 hours 30 minutes after slaughter. Myofibrils
are indistinguishable. Hematoxylin-eosin staining. Magnification 400x.

Figure 3. Longitudinal section of muscle fibers within 10 days after storage in the
refrigerator. Smoothed rectilinear course of muscle fibers. Hematoxylin-eosin staining.
Magnification 400x.

Figure 4. Longitudinal section of muscle fibers within 10 days after storage in the
refrigerator. Homogeneous sarcoplasm with a lighter central part. Hematoxylin-eosin
staining. Magnification 400x.

Within 10 days after storage in the refrigerator,
muscle fibers and their longitudinal bundles
have a smoother rectilinear course (Figure 3).
The thickness of the fibers is reliably increased,
amounting to 45 + 4 microns, which is probably
due to the gradual action of cold and their
compression. The sarcolemma of the fibers is
very weakly visible, in places it does not
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differentiate at all, the nuclei are rare, more often
they are completely absent, although they are
very clearly visible in the endomysium and
connective tissue layers (Figure 4).

The transverse striation in the fibers is not
revealed at all. The sarcoplasm is gamogenic
and is lighter in the central part than along the
periphery of the fiber (Figure 5). Such
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"enlightenment”, a weak diffuse staining of the
sarcoplasm and the disappearance of nuclei, is
primarily associated with the influence of
physical and biogenic factors (slaughter, the
effect of low temperature). All this leads to a
gradual disruption of morphological structures,
cessation of ATP synthesis, activation of
proteolytic enzymes associated with the
breakdown of lysosomes and the action of
hydrolytic enzymes. On the cross sections of

muscle fibers, attention is drawn to their
irregular, often angular, rounded - oval shape
(Figure 6). The sarcoplasm is homogeneous and
lighter in the central part, the nuclei are almost
not detected. Individual fibers in bundles are
located more compactly, closer to each other,
which is probably due, first of all, to the effect
of low temperature (Figure 7). No destructive
changes in the structure of the fibers were found.

Pucynok 5. Longitudinal section of muscle fibers within 10 days after storage in the
refrigerator. The fiber thickness is increased. The sarcolemma is not differentiated in places.
Hematoxylin-eosin staining. Magnification 400x.

Pucynox 6. Cross section of muscle fibers within 10 days after refrigerated storage. Angular -
oval shape of muscle fibers. Hematoxylin-eosin staining. Magnification 400x.

Thus, within 2 hours 30 minutes after slaughter,
changes in muscle fibers during autolysis occur
only from the side of organelles, which is
expressed by weak swelling of the fibers while
maintaining the transverse striation. Long-term
action of low temperature (storage of meat in
refrigerated chambers) leads, first of all, to
morphological changes in the structure of
skeletal muscle fibers - shape, compact
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arrangement of fibers, which is consistent with
the data of N.V. Mishchenko (2011), their
thickening, diffuse staining of sarcoplasm,
disappearance of transverse striation and nuclei.
This is explained by N.V. Yamshchikova et al.,
(2011) by the autolysis process after thawing of
muscle tissue. However, no obvious destructive
changes in the fibers, their destruction and
disintegration, disordered arrangement and
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transformation into a shapeless mass, both in the
longitudinal and in the cross section, were noted.

Pucynox 7. Longitudinal section of muscle fibers within 10 days after storage in the
refrigerator. Compact arrangement of individual muscle fibers. Hematoxylin-eosin staining.
Magnification 200x.

The main task of the meat industry is to provide
the population with high quality chilled meat.
However, due to the lack of development of the
raw material base, the uneven production of
meat throughout the year and the need to create
reserves, a significant part of it has to be frozen
and stored in low-temperature conditions. The
activity of enzymes in the case of freezing and
subsequent storage of meat slows down sharply,
but does not stop even at very low temperatures.
With the rapid freezing of steamed beef, a
change in the course of autolytic processes is
possible due to the development of the so-called
"cold" muscle contracting, which leads to an
increase in meat rigidity and a decrease in its
functional and technological properties. The
value of meat products in human nutrition is
determined primarily by the fact that it is
designed to provide the body with food
products, which are the main source of human
protein nutrition. Meat and meat products
contain, in addition to proteins, other important
constituents  necessary for the normal
functioning of the human body. Cold processing
of meat and their storage at certain low
temperatures is one of the most modern methods
of preventing or slowing down the spoilage of
these products. During refrigeration, the greatest
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preservation of the original native properties of
meat and offal is achieved. Cold storage ensures
minimal changes in the nutritional value and
flavor of the meat. The aim of the scientific work
was to elucidate the structural changes in muscle
tissue during the freezing process. Thus, within
2 hours 30 minutes after slaughter, changes in
muscle fibers during autolysis occur only from
the side of organelles, which is expressed by
weak swelling of the fibers while maintaining
the transverse striation.

The article presents a study of the striated
muscle tissue of the bull's hind leg within 2
hours 30 minutes after slaughter and after 10
days of storage in a refrigerator at a temperature
of + 1C° Studies have shown morphological
changes in muscle fibers (a weak swelling of the
fibers with the preservation of cross striation) in
the early periods after slaughter (2 hours 30
minutes) and 10 days after storage in the
refrigerator. Prolonged exposure to low
temperature (storage in the refrigerator for 10
days) led to a compact arrangement of muscle
fibers, their thickening, diffuse staining of the
sarcoplasm, the disappearance of cross striation
and nuclei, which is explained by the process of
autolysis.
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Elmurat Alseitovich Jetigenov, Bekbolsun Kamchibekovich Aknazarov, Dulat Seitbekovich
Kylychbekov, Nurzina Atabekova
Kyrgyz national agrarian university
DISTRIBUTION OF IXODIC MITES IN THE CHUY VALLEY

Abstract. The study of the distribution of ixodid ticks in the Chuy valley was carried out. The
greatest distribution of ticks was found in the territories adjacent to Bishkek city and the Tokmak
State Wildlife Refuge. The dominance of ticks in the territories adjacent to Bishkek city was
determined: Ixodes persulcatus, Ixodes ricinu, Rhipicephalus bursa and Boophilus calcaratus. The
dominance of ticks of the species Dermacentor marginatus was revealed on the territory of the
Tokmak State Wildlife Refuge. A high percentage of damage among cattle (39%), small ruminants
(34.8%) and dogs (20.3%).

Keywords: ticks, species, ixodids, argazids, gamazids, prevalence, extensiveness

Kerurenos dibmypart AiibcenToBUY, AKHa3apoB bek06osicyn KamuubexoBuu,
Kbiibru6exon lysnart CeiitoexoBuu, Atadexosa Hyp3nna
Kuoipevizckuu nayuonanvhsiil acpapHuli yHugepcumem
PACITPOCTPAHEHUE UKCOJOBBIX KJIEIIEN B YUYW CKOM JIOJIUHE

AnHOTanus. [Ipogedeno uzyueHue pacnpocmpaneHus uKcoooswvlix Kieweti 8 Yyickoi oonuHe.
Haubonvwee pacnpocmpanenue kneweti obuapysiceHo 6 npunezarowux K 2. buuxex
meppumopusax u Tokmaxckoeo 2ocyoapcmeennozo saxasnuxa. Onpedeneno O0OMUHUPOBAHUE B
npunecarowux K 2. buwkex meppumopusx krewei suoa. Ixodes persulcatus, Boophilus calcaratus
u Ixodes ricinu, Rhipicephalus bursa u Boophilus calcaratus. Ha meppumopuu Toxmaxckozo
20Cy0apcmeeHH020 3aKA3HUKA 8blABIeHO 0OMUHUposanue Kiewell suoa Dermacentor marginatus.
Buicoxuii npoyenm nopasxcenus cpeou kpynnoz2o pozcamozo ckoma (39%), menxoeo pozamoco
ckoma (34,8%) u cobaxk (20,3%).

KuloueBble cioBa: xiewu, 6uodvl, ukcooosvle, apaasuovl, 2amazuobl, pacnpoCcmpaneHHOCb,
9KCMEHCUBHOCTb.

dumypat AncentoBud JKerurenos, bex0oncyn KamubidoexoBuu Aknasapos, [lynar
Ceiint0exoBn4 KbLibru6exos, Hyp3nna AtrabexkoBa
Kuvipewis ynymmyk azpapovix yHusepcumemu
YY1 OPOOHYH 16 UKCOAJAYK KEHEJIEPJIUH TAPAJIBIIIBI

AHoTauust. Uxcooum (dcavivim) xenenepu Yyt oOIyCyHYHOA MAPKATbIUbL HCAHA OULOHOOU DJle
Buwkex waapwina sicaxvin scaiieawkan sxcepaepunoe, TokMOKmMO2y MamieKemmux 3aKa3HUKMUH
YOUPOCYHOO USUTNOOOHYH HCYPIY3YYHYH JHcbltibinmbiebl. Kenenepoun swcocopynoacel myprepyn
macmuikmooodo: Ixodes persulcatus, Boophilus calcaratus, Ixodes ricinu, Rhipicephalus bursa,
Boophilus calcaratus anvikmanovl. Tokmokmozy Mmamiekemmux 3aKa3HuKme KeHelepouH
apacvinan ken kezoewkenu Dermacentor varginatus xeween 6omyn wvikmoi. Apacvinan 6000
manoa (39%), xoii — suxuoe (34.8%,), an smu ummepode (20%) anvikmanosi.
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O36KTYY €O310P: KeHen0o, mypaepy, Hcauvlm KeHelep, KOulap KeHelepu, 2ama3oud KeHecu,

mapKaivluisl, SKCI’I’ZeHCMGOYYJZYK.

Introduction

The variety of ticks is very great, they have
mastered all continents and climatic zones.
Most parasitic ticks effectively transfer
pathogens of infectious diseases in humans
and animals. The spectrum of diseases
carried depends on the locality and the type
of tick.

Over the past decades, the range of ixodid
ticks has changed and expanded. Most of
them belong to the group with a pasture type
of parasitism. These are representatives of the
genera Ixodes, Dermacentor, Haemaphysalis,
Rhipicephalus, and some Hyalomma.
According to Bardzimashvili E.A. [1] The
faunal complex of ixodid ticks in Kyrgyzstan
is 42 taxa. New taxa for the fauna of the
republic: Anomalohymalaja cricetuli, D.
ushakovae, R. sanguineus. New species,
almost all of which are rare and few in
number, mono- and oligoxenic, with the
exception of D. ushakovae, R. turanicus,
which dominate the faunistic complexes of
ixodids in the Issyk-Kul depression and Chuy
valley. According to Fedorova S.Zh. [2] The
biodiversity of ixodid ticks is currently 28
species, of which 15 are ectoparasites of
domestic and farm animals. Over the past
decades, the ixodid fauna of Kyrgyzstan has
been replenished with new species
representing an epidemiological danger.

In Kyrgyzstan, the causative agents of viral
encephalitis,  borreliosis,  anaplasmosis,
rickettsia and others have been identified in
ticks Ixodes persulcatus from the middle
mountains of the Kyrgyz ridge. The causative
agent of borrelia was detected in 37.5%. A

Bishkek and the territory adjacent to the city
Ala-Archinsky gorge of Alamudun region
Alpine camp of Issyk-Ata region

Tokmak State Wildlife Refuge (leshoz)
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high percentage of tick infestation is an
indicator of the presence of a natural focus of
tick-borne borreliosis near Bishkek city and
its potential epidemiological  danger.
Anaplasma and rickettsia DNA were found in
2.8 and 0.7% of the examined ticks,
respectively. 27.6% of ticks contained the
DNA of two or more microorganisms, and
five different variants of mixes were
identified. Borrelia-rickettsial combinations
were more common than others [2]. Thus, as
a result of the bite of one tick, a person runs
the risk of contracting a coinfection, in
addition to tick-borne encephalitis, with
several other infectious diseases.

Purpose: to study the distribution of
parasitiform mites and determine their
natural foci.

Materials and methods

Ticks captured by animals were used as
research material. Conducting counts of the
number of epidemically significant vectors
and assessing the level of their infection with
pathogens of natural focal infections of
various etiologies are necessary when
planning  measures to  predict the
epidemiological situation in a particular
territory. To this end, it is important to select
the main observation points, taking into
account the structure of the population, the
nature of the biotopic distribution and
seasonal peaks in the activity of ixodid ticks
and their hosts in various landscapes. The
collection of blood-sucking insects was
carried out in the following planned
territories:
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Research results

During the study, we identified the following
species from the ixodite families: Ixodes ricinus,
Ixodes persulcatus, Haemaphisalis punctata,
Boophulus calcaratus, Hyalomma scupense,
Dermacentor marginatus, Rhipicephalus
bursa,Dermanasus  galinae as well as
bloodsuckers in sheep Melophagus ovinus and
winged bloodsuckers of horses Hippobosca
equina.

In the territories adjacent to the city of Bishkek,
the distribution of ticks of the following species
was mainly found: Ixodes persulcatus, Boophilus
calcaratus and Ixodes ricinu. In the southern part
of the city, there is a plot of land where animals
from the settlements of Zher-Ghazar and Vostok
of the Alamudun region are grazed. Among these
animals, ticks of the species Ixodes ricinus and
Rhipicephalus bursa were found, which suggests
the dominance of these tick species in these
territories. In the eastern and northern parts of the
city, in the villages of Lebedinovka and Kara-
Zhigach, mites of the species Ixodes persulcatus
and Boophilus calcaratus are mainly found
among animals. In the village of Orto-Sai,
Alamuden district, a large number of
bloodsuckers of the species Melophagus ovinus
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Figure 1 - Map of the collection site of ticks
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were found in sheep, and winged bloodsuckers of
the species Hippobosca equina were found
among horses. In the western part of the city, ticks
were not found on animals during the study
period.

In the floodplain of the Ala-Archa River (area of
the Ala-Archinsky gorge of the Alamudun
region), mainly Hyalomma scupense ticks were
collected on sheep and dogs. The number of
collected ticks of this species on animals gives us
grounds to assert that this type of parasite is
dominant in the biotope of this ecosystem.

On the territory of the Tokmok State Wildlife
Refuge and the territory adjacent to the city of
Tokmok (with Ak-Beshim), the dominance of
ticks of the species Dermacentor marginatus was
revealed. Animals from the surrounding villages
are grazed on the territory of the state sanctuary,
therefore it can be argued that this territory is a
hotbed of ticks.

On the territory of the Alpine camp of the Issyk-
Ata region (on the territory of the Koy-Tash rural
district), the dominance of ticks of the Boophilus
calcaratus species was revealed.

Ixodes ricinus. Collected in the village. Zher-
Kazar of the Alamudun district of the Chui
region.
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Ixodes ricinus - dorsally Ixodes ricinus - ventrally
Figure 2 - Ixodes ricinus

Ixodes persulcatus. Collected on sheep in the village. Lebedinovka Alamudunsky district.

Ixodes persulcatus - dorsally Ixodes persulcatus - ventrally
Figure 3- Ixodes persulcatus

Boophilus calcaratus. Collected on sheep in the village. Kara-Zhigach of the Alamudun region.
Ticks were located mainly in the head area. On average, one animal had from 5 to 16 ticks. Mostly
nymphs of the 3rd stage of development were encountered.

Boophilus calcaratus nymph 3 stages - | Boophulus calcaratus nymph 3 stages -
dorsally ventrally
Figure 4 - Boophilus calcaratus nymph 3 stages

Hyalomma scupense were collected from sheep and dogs in the village. Kashka-Suu (region of
Ala-Archinsky gorge of Alamudunsky region).
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Hyalomma scupense - | Hyalomma scupense - ventrally
dorsally
Figure 5 - Hyalomma scupense

Dermacentor marginatus mites were collected from sheep and cattle in the Tokmak region, with
Ak-Beshim.

Dermacentor marginatus - Dermacentor marginatus -
dorsally ventrally
Figure 6 - Dermacentor marginatus

Ticks of the species Rhipicephalus bursa were removed from small ruminants and dogs in the
village. East of Alamudun region.

Rhipicephalus bursa —nymphs, | Rhipicephalus bursa — nymphs,
dorsally ventrally

Figure 7 - Rhipicephalus bursa

Two dogs of different breeds infected with Haemaphisalis punctate ticks were delivered to the
clinic in Bishkek. Ticks were located mainly in the head area.
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Figure 8 - Haemaphisalis punctate
A total of 1351 hematophageal ectoparasites (ticks and bloodsuckers) were collected in the Chuya
valley. Collected 1046 ticks, of which ixodid - 451, argazid - 279 and gamazid - 316 specimens.
The percentage of animals affected by hematophageal ectoparasites in the study area was 14.3%.
Table 1 shows the data on the distribution of hematophages among animals in the study area.

Table 1 - summary data on the number of ticks on animals in the planned territory of the Chui

Valley

Journal 5 (59) 2021

Ticks and bloodsuckers Animal Collected ticks
species
larvae | nymph | imago | total
Ixodids: cattle i 5
Ixodes ricinus; 92 98
Ixodes persulcatus; small i 43
Haemaphisalis punctate; ruminants 188 231
Boophulus calcaratus; h 4
Hyalomma scupense; Orses i 39 43
Dermacentor marginatus; :
Rhipicephalus bursa. chickens 9 11 20 40
dogs 2 6 31 39
Argazids: cattle 8
Alveonasus lahorensis; 24 32
A.Persicue; small 12
Alveonasus canestrini. ruminants 164 176
horses >
24 29
: 3 9
chickens 13 o5
6
dogs 11 | 17
Hamazoids: cattle 11 29
Dermanyssus gallinae 276 316
Bloodsuckers: small - -
Melophagus ovinus; ruminants 238 238
Hippobosca equine. horses - - 67
67
Total all 25
139 187 | 1351
136
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At the same time, the percentage of damage
to animals in the study area by hematophage
ectoparasites was 14.3% (657/4593*100). A
large number of ectoparasites have been
found on sheep and goat and poultry. Ixodid
and argas mites were found in 231 and 176
small ruminants, respectively. At the same
time, the extensiveness of infection with
ixodic ticks in this animal species was
34.75%, and the extensiveness of infection
with argazids was 12.05%. We associate the
low percentage of damage to animals by
argas mites with the predominant keeping of

animals during the period of our observation
(September-November), not in a room where
ectoparasites are localized, but in the wild. A
large number of gamasid mites were
collected on chickens - 316 specimens,
however, the extensive rate of tick infestation
in birds was 11.86%. A large number of
bloodsuckers were found in sheep - 238
specimens, with an extensiveness of lesions
of 10.93%.

The analysis carried out for the infestation of
animals by ticks is shown in Table 2.

Table 2 - infestation by ticks and bloodsuckers of animals in the studied area of the Chuy valley

0 Number of animals examined © o
ko) Q ° 1= >
s % T ., 8 g g | 8§ 3
%) 2 E o Qo c T x c
3 3 z 9 == ¢ | 55| 2
e S < g Total Numberof | 8 & 2 2 < <
ol @ ticks 2 §
on animals i
110 43 98
cattle 39,1 0,89 2,28
751 261 0,3
small ruminants 231 34,8 0,89
139 13 41 0,3
" horses 9,4 3.15
xe]
°
2 677 14 40
chickens 2,1 0,06 2,86
118 24 39 0,3 1.6
dogs 20.3
Total 1795 355 449
19.8 0,25 1,36
cattle 185 9 32 4,8 3,6
0,17
2 I 846 102 186 1,2
S sma 121 | 0,22
= ruminants
151 8 29 5,3 3,6
horses 0,19
137
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13 5 25 1,9
chickens 38.5
2 2 17
dogs
~ chickens 700 83 316 3,8
£ 3 11,8 | 045
T O
T
small ruminants 750 82 238 2,9
o 10,9 0,32
2
°
Xe] horses 151 11 67 7,3 6,1
® 0,44

From the above table No. 2 it can be seen that
the high extent of the lesion of cattle by
ixodic ticks is 39.1%, while the index of the
abundance of ectoparasites among the
studied animals was 0.89, the indicator of the
intensity of the lesion of animals by ticks was
2.28. The intensity of infection reached up to
23 ticks per animal. The high extensiveness
of the lesion by ixodid ticks is also visible on
small  ruminants, however, the tick
abundance index (0.3) and the intensity
(0.89) are significantly lower than in cattle. A
high indicator of the intensity of lesions by
ixodid ticks in horses was 3.15 and reached
up to 13 specimens per animal. Also, a high
intensity of infection by ixodid ticks in birds
was revealed - 2.86.

Argas mites, the extent of the lesion is
relatively high in birds - 38.5%, as well as a
high abundance index - 1.9 and the intensity
of the lesion - 5. Among small ruminants, the
extensiveness of the lesion by these types of
ticks was 12.1, while the abundance index
was 0.22, and the intensity of the lesion was
1.2. Almost the same infestation by argas
mites in cattle and horses, the extensiveness
was 4.8 and 5.3, respectively, the abundance
index was 0.17 and 0.19, respectively, the

intensity was 3.6 in both animal species.

High infestation by gamasid mites in birds,
while the extensiveness of the lesion was
11.8%, the abundance index was 0.45, and

the intensity was 3.8.

cattle
small ruminants
dogs

horses

o o O o O = O

chickens

Figure 9 — diagram of the extensiveness of ixodid ticks on various animal species
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The diagram clearly shows the infestation of animals by ixodid ticks. A large percentage of
extensiveness is observed in both cattle (39.1%) and small ruminants (34.8%). Examination of the
dogs revealed the extent of the lesion was 20.3%. In horses and chickens, a low infestation by
these types of ticks was noted, 9.4% and 2.1%, respectively.

0 cattle
0 small ruminants
I horses

[ chickens

Figure 10 — diagram of the extensiveness of argas mites on various animal species

For argas mites, for clarity of the defeat of
various animal species, a diagram is
presented (Figure No. 11). The diagram of
the extensiveness of the destruction of
animals by argas mites shows that a large
percentage of the affected is observed in birds
(38.5%), which is apparently associated with
the constant maintenance of chickens in
poultry houses and the seasonal activity of
aragic parasites. The extensiveness of the
lesion is significantly less in small ruminants
(12.2%), horses (5.3%) and cattle (4.8%).
The low incidence of argas ticks is apparently
associated with the collection of this type of
ticks on animals from the end of September
(the first specimens began to appear on
animals) and November, when the animals
are still predominantly located outside the
premises where these types of parasites are
localized.

Conclusion

In the territories adjacent to the city of
Bishkek, the prevalence of ticks of the
following species was found: Ixodes
persulcatus, Boophilus calcaratus and Ixodes
ricinus, Rhipicephalus bursa which suggests
that these tick species dominate in these
territories.
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In the area of the Ala-Archinsky gorge of the
Alamudun region, mainly Hyalomma
scupense ticks were collected on sheep and
dogs. The number of collected ticks of this
species gives us grounds to assert that this
species of parasite is dominant in the biotope
of this ecosystem.

On the territory of the Tokmak State Wildlife
Refuge, the dominance of ticks of the species
Dermacentor marginatus has been revealed;
therefore, it can be argued that this territory
is a hotbed of tick distribution. In total, 1046
ticks were collected in the Chuy valley during
the planned expedition in 2020, of which 451
ixodids, 279 argazids and 316 gamazids were
collected. The percentage of animals affected
by hematophageal ectoparasites in the study
area was 14.3%.

The study of the planned sites showed that in
the studied territories there is a wide
distribution of ticks, potential carriers of
infectious diseases. At the same time, a high
tick rate is observed in the area of the
Tokmak State Wildlife Refuge, where tick
samples were found mainly among cattle.
Extensive distribution of ticks reaches more
than 39%, while the abundance index of
Dermacentor marginatus was 0.89, and the
intensity of damage to one animal was 2.28.
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A large number of ixodid ticks were found on
sheep and goats, the extent of infection with
ixodid ticks in this animal species was
34.75%. Examination of the dogs revealed
the extent of the lesion was 20.3%. In horses
and chickens, a low infestation by these types
of ticks was noted, 9.4% and 2.1%,
respectively. A large number of argasid and
gamasid ticks were found on chickens - 186
and 316 specimens, respectively, however,
the extent of bird infestation by ticks was
12.1 and 11.86%, respectively.

Conclusions

1. The greatest distribution of ticks was found
in the territories adjacent to Bishkek and the
Tokmak State Wildlife Refuge.

2. In the territories adjacent to Bishkek, a
variety of dominance of ixodid ticks was found and
is mainly represented by the following species:
Ixodes persulcatus, Boophilus calcaratus and
Ixodes ricinu, Rhipicephalus bursa and Boophilus
calcaratus.

3. Onthe territory of the Tokmak State Wildlife
Refuge, the dominance of ticks of the species
Dermacentor marginatus was revealed.

4. A high percentage of animals affected by
ticks is observed in the Tokmak State Wildlife
Refuge and is 39%.

5. High incidence was found among small
ruminants and dogs (34.75% and 20.3%,
respectively)
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SECTION Ill. GIDROMELIORATION
UDC 711.5:502/504

Batykova Ainura Zhaparbekovna, Denisov Vitaly Viktorovich,
Zhusupova Aizhamal Kamalovna, Rasheva Ainura Talapaevna,
Bazarbayeva Indira Daiyrbekovna
Kyrgyz National Agrarian University
IMPROVEMENT OF METHODOLOGICAL APPROACHES TO THE
ORGANIZATION OF THE TERRITORY IN COMBINATION WITH ENVIRONMENT
PROTECTION MEASURES

Annotation. On the territory of the republic, agricultural lands and forest resources are
particularly susceptible to over-exploitation and anthropogenic impact, which is reflected in the
development of degradation processes and a decrease in biological and economic productivity.
The most dangerous factors leading to land degradation are erosion and destruction of the soil
structure, salinization, salinity, flooding and waterlogging, loss of humus and chemical pollution.
In mountainous areas, deforestation, soil plowing and cattle overloading of pastures on mountain
slopes lead to intensive destruction of the soil cover, the formation of mudslides, landslides and
avalanches.

Keywords. erosion, water erosion, wind erosion, salinity, solonetzic, flooding and waterlogging.

barbikoBa Aiinypa KanapoexoBHa, /lenncoB Buranmnii BukropoBuy,
Kycynosa Aitxxamana KamanoBna, PameBa Aiinypa TananaeBHa,
bazap6aeBa Unaupa /laiibipOexoBHA
Kuipevizckuti HayuonanvHbolil acpaphwsiil yHugepcumem
COBEPHIEHCTBOBAHUE METOAUYECKHUX ITOAXOA0B OPI'AHU3ALINU
TEPPUTOPUHU B KOMIUVIEKCE C IPUPOJOOXPAHHBIMU MEPOITPUATUAMU

AHHOTauMsA. Ha meppumopuu pecnyoiuku 0cobenHo nod8epiceHbl Upe3mMepHOll IKCIyamayuu
U AHMPONO2EHHOMY 8030€UCMBUIO 3eMIU CElbCKOXO3SAUCMBEHHBIX Y20OUll U IECHO20 (POHOA, YUMo
ompadcaemcs Ha  pazeumMuu  NPoOYeccos 0ecpadayuu U  CHUICEHUU OUOI0SUHeCKOU U
9KOHOMUYeCcKoUu npodykmusHocmu. Haubonee onacuvimu Gaxmopamu, npugodswumu K
oezpadayuu 3emeib, ABISAIOMCA dPO3Us U PA3PYUWEHUe NOYBEHHOU CMPYKMYpbl, 3ACOJIeHUe,
CONIOHYeBAMOoCmy, NOOMONIeHUe U 3a001a4usanue, NOmeps 2ymycd, 3aepsasHeHue XUMUKamamu.
B ycnosusix eopuvix meppumopuil 6blpyOKa 1ecos, pacnawika noye u nepecpyska CKOMoM
nacmouw Ha CKIOHAX 20p NPUBOOUM K UHMEHCUBHOMY DA3PYUIEHUIO NOYBEHHO20 NOKPOSd,
0bpazoeanuio cenetl, ONOI3Hel U IAGUH.

KawueBble cjI0Ba. 5po3ust, 600HAs 2PO3uUsl, 8emposas dPo3us, 3ACONeHUe, COTOHYEeBANMOCHb,
noomonJieHue u 3a00aavuaHue.

BarbikoBa Aiinypa Kanap0exoBHa, /lenucosB Buranuii Bukroposny,
Kycynosa Aiixkaman Kamasnosna, Pamesa Aiinypa TananaeBHa,
ba3zap6aesa Unaupa /laiibipOexoBHa
Koipewviz ynymmyx acpapovix ynueepcumemu
JKAPATBLIBIIITHI KOPT'OO UIII-YAPAJIAPBI MEHEH BUPJUKTE AUMAKTbBI
YIOITYPYYHYH METOJIUNKAJIBIK bBIKMAJIAPBIH OPKYH/IOTYY

AHHOTAUMA. Pecnybnukanvin aumazblHOa2bl aubll  4apba 0a2biMmulHOA2bl  HCAHA  MOKOU
@OHOYCYHYH Jicepeput 0320460 AubIKYA IKCHILYAMAYUAN0020 HCAHA AHMPONOSEHOUK HCAKMAH
myypa omec maacupee oyyuiap ooxywam, Oy1 OUONO2UANLIK  HCAHA  IKOHOMUKALBIK
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OHOYPYMOYYAYSYHYH NpOYecCmepur OHYKmypyy OOHYa OY3VIYWYH JHCAHA — A3AUbIUBIH
yaevinovipam. eparepOun Oy3ynyycyHa anvin KeieeH 34 KOPKYHYUmyy gakmopnop 6yn sposus,
MoNypax my3yMyHyH Oy3yayuly, wiop 0acyy, my3000, cyy KaAnmoo HCama dHcepOuH cased
aunanyycy, 2yMyCmyH azaiycy, XuMukammap MeHeH monypakmsi 0ynzoo 6o.ayn cananam. Toonyy
AUMAaxKmapObliH WapmmapblHOd MOKOUIOPOY Kbll0Y, KbIPMbILULMbL KA3YY HCAHA Moo OOOPIOpYHA
Mau 2Hcary monypax KolpmulUbIHbIH UHMEHCUBOYY OY3YIVULYHA, Cel0epOUH, Heep KOUKYI6pOYH
JHCAHA KAp KOUKYIOPOYH Natioa OOIYULYHA AlblN Kellem.

AYUKBIY CO3/I0P. 9PO3UsL, CYY IPOIUACHL, WLAMAT IPOIUACDL, ULOP OACYY, MY3000, CVY KANMOO HCAHA

casea anamyy.

Introduction Kyrgyzstan is a mountainous
republic. Here more than 80% of the territory
is located over 1500 meters above sea level
(mountains  94%, among them: high
mountains 70%, others 24%, and plains 6%).
The peculiarity of the republic is rather harsh
extreme natural conditions and high
vulnerability of mountain ecosystems.
Hence, the contrast of its territory in terms of
relief, climatic conditions, vegetation, a
variety of indigenous soil forming rocks, as
well as significant areas of land are located
on slopes prone to erosion processes.

The damage caused by erosion, especially to
agriculture, is enormous. As a result of
erosion processes, in a relatively short period
of time, the upper fertile horizons, which
have been formed for hundreds and
thousands of years, are destroyed and carried
away. In the process of erosion, along with
soil particles, humus and plant nutrition
elements are lost, the structure is destroyed,
which in turn causes deterioration of the
physical properties and chemical
composition of soils, decreases the biological
activity of soils. Soils become dense, their
moisture capacity and water permeability
decrease, and this leads to a decrease in their
water-holding capacity. All this leads to a
decrease in soil fertility. Waste lands appear
with highly eroded soils.

Methods and materials Soil erosion is most
strongly developed in areas with deeply
dissected relief. In such areas, most of the
agricultural land is located on steep slopes,
and there is a runoff of water, soil washout
and soil erosion takes place. In general,
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Kyrgyzstan is a particularly dangerous
territory in terms of erosion. The area of
eroded lands is about 6.5 million hectares.
The main part of the territory, for more than
80% has terrain slopes exceeding 2° and
66.3% is more than 5 °. But even a small
amount of precipitation or water flushing
during irrigation on unprotected soils with
slopes up to 1-2° can cause the development
of erosion processes. There are 5983 524
hectares of land subject to water and wind
erosion, 2269 755 hectares are slightly
washed, 2432 737 hectares are medium
washed, 990 599 hectares are strongly
washed away.

With the slope runoff of precipitation,
damage to crops occurs by trickle washouts.
With concentrated precipitation runoff on the
slope, there are washouts that do not smooth
out during the next tillage. Washouts destroy
agricultural crops and damage the root
system of perennial plantings. Also washouts
contribute to an increase in precipitation
runoff and consequently an increase in soil
drought. With concentrated precipitation
runoff, the washouts grow into ravines.
Ravines spoil arable land, orchards,
vineyards and other agricultural land. They
lead to the formation of large areas of waste
land, increase soil drought. The growing
ravine network causes the destruction of
roads and various structures. Thus,
precipitation runoff, flushing and erosion of
the soil cover cause great economic damage.
There is a decrease in the yield of agricultural
crops and a decrease in the area of
agricultural land. This leads to an increase in
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the cost of production and a decrease in
revenue

There is a close connection between all the
factors that create the possibility for the
erosion. Even considering the influence of
individual factors on the development of
erosion, we should always keep in mind that
in reality all phenomena and processes in
nature are closely interrelated.

With one combination of climate conditions,
relief, geology, soil and vegetation cover,
erosion does not occur at all; with another
combination, there may be a slight danger for
its occurrence; with the third combination,
erosion not only manifests itself, but also has
a catastrophic character.

The relief, soil cover and vegetation,
affecting the development of erosion,
changes over time under the influence of
erosion processes. This is one of the
manifestations of the natural relationship of
cause and effect. Therefore, natural
conditions must be considered in close
connection with the changes that occur as a
result of the erosion processes.

The soil washed away from the slopes and
taken out of the ravines in the form of
sediments is deposited at the foot of the
slopes, along the gullies and valleys.
Sediments cause
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Qualitative characteristics of arable land in the Kyrgyz Republic
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damage and sometimes death of crops.
Sediments from ravines, as well as from
slopes with heavily washed soils, greatly
impair soil fertility along gullies and valleys.
Sediment deposition in ponds, lakes and
reservoirs causes their rapid siltation. It
reduces flood protection and irrigation role of
reservoirs, as well as their fish productivity.
When water is taken for irrigation, rapid
siltation of irrigation channels occurs. The
growth of riverbed sediments leads to the rise
of groundwater in floodplain lands. With a
high concentration of salts, this causes soil
salinization.

The areas of saline and brackish soils on the
territory of Kyrgyzstan amount to 3 780 220
hectares, including 7 738 60 hectares in the
agricultural zone and 3 006 360 hectares in
the pasture zone. From the total area of saline
soils, solonetzic soils are on 281 501
hectares.

Research result As a result of sedimentation
at the foot of the slopes, along gullies and
valleys, deterioration of irrigation conditions,
soil salinization and flooding of the territory
during flooding of rivers, sharply reduces the
gross harvest of agricultural crops.

To prevent erosion, it is necessary to exclude
field work along the slopes. On slopes with
increased steepness, all types of field work
(plowing, sowing, cultivation, harrowing,
harvesting) are mainly carried out only across
the slope.

Emphasizing the importance of transverse
soil cultivation on slopes, it should be noted
that with an increase in the steepness of
slopes and the intensity of rainfall, the
efficiency of transverse soil cultivation
significantly decreases. Cross cultivation of
soils is a general agricultural and anti erosion
measure, nevertheless other methods of
preventing erosion should be applied as well.
One of the important reserves for further
increasing the vyield of agricultural crops,
reducing the cost of production and
preventing erosion is the differentiated
selection of crops in crop rotation in
accordance with the conditions of the relief,
soil cover and microclimate.

With an increase in the steepness of slopes in
the structure of crop rotations, it is necessary
to reduce the proportion of row crops, and to
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increase the least labor intensive crops the
annual continuous sowing and especially
perennial grasses. These crops provide the
best soil erosion protection.

On the slopes of 0-2°, where the soil has good
fertility and water supply, row crops such as
corn, potatoes, fodder and beet crops should
be placed. The absence of steep slopes
excludes the erosion processes.

On the soils of larger slopes of 2-5°, it is more
expedient to cultivate cereal crops, such as
wheat and barley, since they are less
conducive to erosion in comparison with row
crops. Since the soils on these slopes are still
subject to slight washout and erosion, it is
recommended to sow perennial grasses in
these areas. Soils located on areas with slopes
of 5-10° should be used only with the use of
conservation crop rotations. Otherwise, these
lands will fall out of agricultural use.

It is advisable not to plow plots with slopes
of more than 10°, but if plowed, then using a
complex of techniques of cavity and terrace
farming. Irrigation erosion might appear on
steep slopes. The washout of irrigated soils,
produced by irrigation water, at slopes higher
than 5° is many times higher than the
washout on dry land. This urgently requires
the introduction of progressive irrigation
methods that do not lead to soil washout and
erosion. It is necessary to abandon
uncontrolled irrigation, which, along with
soil washout, cause the formation of deep
gullies, which turn into ravines.

For maximum retention of precipitation and
prevention of erosion, the soil cultivation
system on the slopes should contribute to an
increase in soil permeability, the creation of
an anti-erosion nanorelief on the slopes, and
an increase in the soil protective role of the
vegetation cover.

It is possible to increase the permeability of
soils by loosening, cracking, rolling and other
methods that create conditions for maximum
absorption of precipitation at the place of
their fallout. The traditional methods of slope
territory management, used to date, did not
create a basis for protecting the soil from
water and wind erosion, but often contributed
to its development.

In most cases, the positioned line elements of
the territory design often run along the slopes
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and obliquely, at an angle to the contours.
When snowmelt, they concentrate the runoff
of melt water, contribute to the formation of
gullies and ravines.

Erosion causes great damage to areas with
mountainous and hilly relief, as well as areas
located on low relief elements. Agriculture,
transport, hydraulic structures, fisheries,
utilities and many other sectors of the
industrial complex suffer from erosion. First
of all, it is necessary to explore well the
territory in which the erosion occurs, to know
its outer contour and the geological structure
of the surface shell. Without such knowledge,
it is impossible to understand the reasons that
caused erosion, and correctly outline the
ways to eliminate it. To fight against soil
erosion, anti erosion agricultural technology
plays the main role, as well as the
implementation of reclamation and hydraulic
engineering  measures.  The  correct
application of these measures will help
eliminate both the causes of erosion and its
consequences.

Conclusions

On lands prone to erosion, it is necessary to
introduce progressive methods of irrigation,
agro technical, hydro technical and forest
reclamation ant erosion measures to prevent
and weaken erosion processes. Thus, the
correct anti erosion organization of the
territory makes it possible to preserve soil
fertility from destruction by water and winds
and create conditions for its most effective
use in obtaining high and stable yields of
agricultural crops.
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LAND RESOURCES MANAGEMENT AT THE ADMINISTRATIVE AND
TERRITORIAL LEVEL

Abstract. The implementation of land reform in the Kyrgyz Republic is aimed at ensuring food
security of the state. Land and agrarian transformations primarily involved the transformation of
land ownership, and subsequently the formation of a socially oriented market economy and the
provision of full economic and economic independence to rural commodity producers. The
Republic has chosen the evolutionary path of agrarian transformations.

Keywords: land reform, land and property complex, land management, efficiency, category of
land, land, forms of ownership.

barbikoBa Aiinypa KanapoexoBHa, /lenncoB Buranmnii BukropoBuy,
PameBa Aiinypa Tananaesna, Kycynosa Aitxamana KamanosHa,
bazap6aesa Unaupa [daiibipOexkoBHa, Y cekoBa IPKUHTYJ CarbIlHIBIKOBHA
Kuipevizckuti nayuonanvhblil acpaphwsiil yHugepcumem
YIIPABJIEHUE 3EMEJIBHBIMU PECYPCAMMUW HA A/IMUHUCTPATUBHO-
TEPPUTOPUAJIBHOM YPOBHE

AnHoTanua. Peanusayus 3emenvuou pegopmvl 6 Kwvipevizckou Pecnybnuxe manpasnena Ha
obecneuenue npPoOOBOILCMBEEHHOU 0Oe30nacHocmu 2ocyoapcmea. 3emelbHble U  azpapHbvle
npeoodpazoeanus 8 nepeyro ouepedsb NPeonoaazalu npeodpasz0earue cooCmeenHOCmu Ha 3emio, d
8 nocnedyulem Gopmuposarue CcoyUaIbHO-OPUEHMUPOBAHHO20 PLIHOYHO20 XO3AUCMEA U
npeooCcmasienus CelbCKUM Mo8aponpoU3Bo0UmMeniam NOIHOU XO3AUCMBEHHOU U IKOHOMUYECKOU
camocmosmenvHocmu. Pecnybnuka eblopana 38601104UOHHbLLL NYMb A2PAPHBIX NPeoOPa308aHUiL.

KiloueBble cioBa: semenvHas pegopma, 3emenbHO-UMYUieCmEeH bl KOMNIEKC, YNpasiieHue
3eMebHbIMU pecypcamu, 3hpexmusHocms, Kame2opusi 3emelb, Y200bs, hoOpMbl COOCMBEHHOCHI.

BarbikoBa Alinypa KanapOexoBHa, /lenncoB Buraauii BukropoBuy,
PameBa Aiinypa TananaeBna, XKycynosa Aitxamana KamanoBua,
Bbaszap6aesa Unaupa [laiibipOexoBHa, YcekoBa JpkuHrya CarblHABIKOBHA
Keoipeviz ynymmyx acpapovix yHugepcumemu
AJIMUHUCTPATUBJIUK-AMMAKTBIK JEHIIJIJIE )KEP PECYPCTAPBIH
BALIKAPYY

AHHoTauus. Keipevis Pecnybnukaceinoa scep pepopmacvin uwike auivlpyy MamieKemmuH asviK
-MYAYK KOONCY30Y2YH KAMCbI3 Kbvlayyea Oaceimmanean. Kep owcana aepapovik e3zepyynep
Oupunuu Kezexme dicepze 60N20H MEHUUKMUH 0320PYYCYH, AHOAH KULIUH COYUANObIK Oa2blmmazel
PbIHOK  YapOACLIHBIH  KATLINMAHBIWbBIL — JCAHA  QUbll  4apba OHOYPYYYYyAepYHO — MOAYK
9KOHOMUKANBIK JCAHA YaApOANblK KO3 KapaHOblCbI30bIKMbL KAMCbL3 KbLLYVHY 0O0NHCOI0020H.

Pecnybnuxa azpapovix kaiipa Kypyyrapobii 36010YUSLIbIK HCOLYH MAHOAN AlObl.
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O30KTYY €O316p: Jicep pedopmacel, dcep -MYJIK KOMNIEKCU, Jcep pecypcmapuvli daukapyy,
I hekmugoyyayK, sncep Kame2opusicol, ativbll 4apoa dicepiepu, MEHUYUKMUH GopManapol.

Introduction The accelerated development
of the republic economy by increasing the
efficiency of land use and water resources as
part of the land and property complex is
associated with the formation of an economic
mechanism for regulating their use. This is
fundamental in the implementation of the
state land and agricultural policy.

All economically developed countries of the
world located in the arid zone, in the
management of land and water resources,
their use and protection prioritize the
agricultural lands. Productive agricultural
lands (arable land, perennial plantings,
fallow, hayfields, pastures) stand out among
them.

This is due to the fact that agricultural land,
and particularly the arable land, is not only a
sphere of living space and habitat for people,
but also the main source of food for the
population, fodder for animal husbandry, raw
materials for the processing industry.

At the same time, rational and efficient use of
agricultural land and irrigation water ensures
food security of the republic, employment
and maintenance of the traditional way of life
of the rural population, creates conditions for
stable development and increasing the
sustainability of the population.

Considering the ongoing processes of soil
degradation, land desertification, using of
agricultural land for non-agricultural
purposes, their protection, reproduction of
soil fertility are the most important tasks in
the field of ecology and environmental
protection. The developed and substantiated
recommendations for the organization of
rational use and protection of land and water
resources in agricultural land use ensures the
economic efficiency of land use, preventing
and stopping the development of erosion
processes, salinization and alkalization. At

Journal 5 (59) 2021

149

the same time, they contribute to the
reproduction of soil fertility, the restoration
of ecological balance, the involvement of
reclamation and unsettled lands in
agricultural turnover, and the solution of
social issues

Methods and materials The main purpose of
the work is to conduct an analysis on the
study of modern land management at the
administrative-territorial level in the Chui
region.

Research results Proper organization of land
complex management contributes to the
development of wvarious administrative-
territorial entities. For example, the Chui
region is the main producer of agricultural
food products. At the same time, it is a region
with a very complex soil reclamation
environment, since the main massifs of
saline, solonetzic and eroded lands are
concentrated here.

Land administration is the process that
manages land resources to ensure both
maximum economic benefits and social
welfare in the context of sustainable eco
system functioning. Therefore, it is necessary
to solve issues of management and rational
use of land resources at the territorial level,
which is a decisive factor in the development
of agricultural production in the region.
However, this cannot be done without a
comprehensive study of the quantitative and
qualitative state of land resources.

Great attention has always been paid to the
problem of land management in the republic,
its administrative-territorial entities.
However, the issues of increasing the
efficiency of land use resources and their
management in market conditions require
further exploration. It consists of:
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- assessing  land  resources and
determining the need for them at the
administrative-territorial level;

- management of demand, supply and
efficient use of land resources;

- in  improving the  regulatory
framework for resolving of land disputes
issues and regulating economic instruments
in the use of land resources;

- managing information exchange,
expanding knowledge, and informing the
public.

Land management at various administrative
and territorial levels is based on the land
legislation of the Kyrgyz Republic and other
laws of the Kyrgyz Republic in the field of
rational use and protection of land resources.
The main one is the Land Code of the Kyrgyz
Republic No. 46 dated June 2, 1999, amended
on March 17, 2021 No. 33, as well as the Law
of the Kyrgyz Republic "On the
Administrative Territorial Structure of the
Kyrgyz Republic” dated April 25, 2008 No.
65, amended on July 8, 2019 No. 83[1-10].
The administrative territorial structure of the
Kyrgyz Republic is the division of the
territory into administrative and territorial
units in order to organize effective public
administration and local self-government. An
administrative territorial unit is a territory
defined by law, including the territory of one
or more settlements and other uninhabited
territories in which state authorities or local
self-government bodies carry out the state
administration or self-government,
respectively.

The administrative territorial units of the
republic include: oblast, district, city, village
area. Therefore, land management is carried
out not only in the country as a whole, but
also within the framework of administrative
territorial entities (oblast, district, city,
village area). The administrative and
territorial division of the republic clearly
reflects the economic connection of valleys,
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intermountain  depressions, foothill and
mountainous territories. There is a clear
relationship between natural and economic
areas.

The object of the research is the Chui region
of the Kyrgyz Republic. A region is an
administrative-territorial unit that unites the
territories of regional significance cities, as
well as districts located on the territory of this
region, the state administration is carried out
there taking into account the interests of local
communities and the competence of local
self-government bodies.

The Chui depression is located within the
borders of Kyrgyzstan. The valleys of the
Chon-Kemin and Kichi-Kemin rivers adjoin
it from the east. Together with the halts of the
Kyrgyz Ala-Too, the Chui region was formed
with the same name. There are 1984.4
thousand hectares of land within the
administrative boundaries of the Chui region.
The Chui oblast combines the character of a
flat and mountainous territory. It stretches
from west to east and occupies the space
between the northern slopes of the Kyrgyz
Range in the south and the Chu-1li Mountains
and the Chu River in the north.

The territory of the Chui region rises from
the north (400 m above sea level) to the south
(1000 — 1100 m) and from the west (750 m)
to the east (1400 m). A characteristic feature
for mountainous, foothill, foothill-valley and
foothill-plain territories is manifested here is
high-altitude zonality.

Eight administrative territorial units are
formed in the region: Kemin, Chuy, Issyk-
Ata, Alamudun, Sokuluk, Moskov, Zhayyl,
Panfilov districts and village areas.
According to the current legislation, state
registration of the availability and use of land
in the Kyrgyz Republic is carried out by
categories of land and holdings. In
accordance with the data of the "Cadastre"
State Institution the area of the land fund of
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the Chui region as of January 1, 2020 is
311,800 hectares. lands. (table 1)

Table 1.

Distribution of the land fund of the Chui region by land categories as of January 1, 2020

Distribution of land by categories
Area,
thousand Total area

Ne Land categories hectares %
1 Agricultural lands 1216,9 64,18
2 Lands of settlements 55,7 2,80

Industry, transport, communications and defense
3 lands 49,9 2,50
4 Specially protected natural territory lands 138,7 6,97
5 Forest fund lands 55,3 2,80
6 Water fund lands 8,8 0,04
7 Reserve lands 403,9 20,30

Total 1989,4 100

Table 1 shows the distribution of the land fund of the republic by land categories as of January 1,

2021.

Agricultural lands act as the main means of
production in agriculture, have a special legal
regime and are subject to special protection
aimed at preserving their area, preventing the
development of negative processes and
increasing soil fertility. The area of
agricultural land in the Chui region is 1216.9
thousand hectares (64.18%).

The land area of settlements in the region is
55.7 thousand hectares (2.80%). The land of
industry, transport, communications, defense
and of other purposes in the whole region is
49.9 thousand hectares (2.50%). The lands of
specially  protected natural territories

occupies 138.7 thousand hectares, or 6.97%.
As of January 1, 2020, the total area of the
forest fund is 55.3 thousand hectares or
2.80%. The land of the water fund of the
region is 8.8 thousand hectares (0.04% of the
total area of the land fund). The reserve land
for 2020 is 403.9 thousand hectares
(20.30%).
To understand the nature of the use of the
land fund, it is necessary to consider the
structure of lands. Land holdings are the main
element of state land registration and are
subdivided into agricultural and non-
agricultural land.

Table 2.

Distribution of the of the Chui region land fund by agricultural lands as of 01.01.2020

Type of agricultural land Area, thousand | Total area
Ne hectares %

1 Arable land 410,2 31,5
2 Perennial plantings 7,5 0,6
3 Deposit 10,7 0,8
4 Hayfields 21,2 1,6
5 Pastures 851,3 65,4

Total 1300,9 100
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As of January 1, 2020, the area of agricultural land in all land categories was to 1300.9 thousand
hectares or 65% of the total area of the region. The arable land occupies 410.2 thousand hectares
or 31.5%, perennial plantings and deposits occupy an insignificant area - 7.5 thousand hectares
(0.6%) and 10.7 thousand hectares (0.8%), respectively. The largest area falls on pastures, which
is 851.3 thousand hectares or 65.4% and 21.2 thousand hectares or 1.6% are occupied by hayfields.

Table 3.
Distribution of lands of the Chui region by the ownership types as of 01.01.2020.
Area,
thousand Total area
Ne Ownership types hectares %
1 Private property 394,7 19,83
2 State property 1579,8 74,41
3 Municipal property 14,9 0,75
Total 19894 100

The implementation of the basic laws and
principles of land management is carried out
in the process of forming the stages of the
management process. The main stages of the
process of any control system are: collection
and processing of information; analysis of
information; diagnosis and prognosis,
systematization (synthesis), goal setting;
development of results.

These patterns include the general principles
of the land administration system.

The general principles include:

1. Priority of state land management. The
land management system functions at all
interrelated levels, comprehensively
implementing a unified state land policy

2. A differentiated approach to the
management of land of different categories
and administrative territorial  entities.
According to this principle, the legal support
of land management should be carried out
taking into account their economic, natural
and social characteristics.

3. The principle of rational use of land. The
state's land policy should focus on the
formation of a set of factors that ensure the
growth of production efficiency.

4. Unity of land administration and territorial
administration. It is determined here that the
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land is the most important factor in the
effective development of the territory.

5. Organizational consistency of land use and
territorial management. The principle is that
the management system should ensure an
increase in the efficiency of the system of
objects and subjects of land relations, their
fulfillment of certain rights and obligations
for the use of land resources, the formation of
the correct organization of the management
system for the normal functioning of the
industrial complex as a whole.

6. Improving the functions and methods of
land management is ensured by the
introduction of the achievements of scientific
and technological progress in the land
management system.

7. Differentiation of land management
functions between executive and
representative authorities of one
administrative territorial entity.

8. Division of functions between different
departments at different administrative
territorial levels. For example, between the
territorial bodies of the state agency for land

resources,  architecture, housing  and
communal  services, state  property
management

Conclusions All principles must be followed
in the implementation of the land
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administration system at each administrative
territorial level. When developing the goals
and objectives of the research program, it is
necessary to determine with sufficient
accuracy the methods for implementing each
principle in order to form an economically
effective land management system.
However, only in the presence of the
necessary regulatory legal framework, it is
possible to manage land resources at various
administrative-territorial levels in the context
of the formation of market relations. At the
same time, it is necessary to ensure the
development and adoption of the Laws of the
Kyrgyz Republic "On State Land Cadastre",
"On Land Management” and other normative
legal documents regulating land relations.
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Bazarbayeva Indira Daiyrbekovna, Batykova Ainura Zhaparbekovna, Sukenbaev Aidar
Satybaldievich, Usekova Erkingul Sagyndykovna, Zhusupova Aizhamal Kamalovna
Kyrgyz national agrarian university
HOUSING AFFORDABILITY ANALYSIS IN THE REAL ESTATE MARKET IN THE
KYRGYZ REPUBLIC

Annotation: Analysis of the current conditions of the lodging market development shows that the
instruments of implementation of the state housing policy, considering the provision of social
housing or the acquisition of housing by citizens in ownership, are insufficient to meet the current
demand for housing. The existence of a category of citizens with moderate incomes, those with
incomes below average, but not to be classified as poor, as well as increased mobility of the able-
bodied population increases the demand for residential premises under employment contracts,
which is particularly important in connection with the dynamic creation of industrial clusters,
technology parks, the development of special economic zones.

Key words: Real estate, land, rent, analysis, housing.

Bba3zap6aesa Unaupa /laiibipoexoBHa, barbikoBa Ajinypa KanapoexoBna, CykeH0aeB
Aiinap Cartpi0ananeBud, ¥YcexkoBa JpkuHrya CarbiHabIKoBHA, KycynoBa AifxkamaJl
KamaJjioBHa
Kuoipevizckuu nayuonanvusiil acpapHulii yHugepcumen
AHAJIN3 JOCTYIIHOCTH KNJIbsA HA PBIHKE HEJIBUZKUMOCTH B
KBIPTBI3CKOM PECITYBJIMKE

AHHOTAUUSA: AHANU3 COBPEMEHHBIX YCIOBUL PA3BUMUS HCUTUUHO20 DbIHKA CBUOEMEeNbCmEyem, Ymo
UHCIMPYMEHmbl  peanu3ayu  20CyOapCmeeHHOl  HCUTUWHOU  NOTUMUKU, NpedycmMampugaroujue
npeoocmasgieHue CoYuanbHO20 HCUibs 1UOO0 NPUOOpemeHue eparcoOaHamMu Heulbs 6 COOCMEEHHOCMD,
AGNAIOMCA  HEOOCMAMOUHbIMU Ol YO0BNEeMBOPEeHUs meKywe2o cnpoca Ha dcunve. Hanuuue
Kamezopuu 2paxcoan ¢ YMEpeHHbIMU O00X00aMu, MO ecmb 00X00AMU HUdice CPeOHUX, HO He
NO38ONAIOWUMU 2PAACOAHAM ObIMb OMHECEHHBIMU K KAMe20puu MaroumMyujux, a makice nosblueHue
MOOUNLHOCMU  MPYOOCNOCOOHO20 HACENeHUs Y8eIUYUBAem CRPOC HA JHCUlble NOMeujeHus no
002060paM HAlMA, YMO OCODEHHO AKMYAIbHO 6 C8A3U C OUHAMUUHBIM CO30aHUEM NPOMbIULIEHHbIX
KIACcmepos, MmexHONapKo8, pa3eumuem 0CooblX IKOHOMULECKUX 30H.

KuroueBsble ciioBa: Heosuoicumocms, 3emenbhblil Y4acmox, apenoa, aHauus, HCUuise.

baszap6aesa Ungupa [laiisip0exoBHa, barbikoBa Ailinypa Kanap0exkoBHa, Cyken0aeB
Aiinap CarpibajaaueBud, YcekoBa JpKuHry.a CarbelHAbIKOBHA, JKycynoBa Aixxkamas
KamanoBna
Koipewviz ynymmyx acpapovix ynueepcumemu
KBIPTbI3 PECIIYBJIMKACBIHJIA KbIHMBLJICBI3 MYJIK PBIHOTYHJIA TYPAK
KAUJBIH )KETKHJIMKTYYJYT'YH TAJJI00O

AuHoranusi: Mamnekemmuk mypak caul Cascamvli UWKE auiblpyy UHCMPYMeHmmepu,
COYUANObIK MYpaK-dicail Oepyy ce Hcapanoap mapadblHaH MypaK-iHcatlobl MeHYULUHe Camvln
ANYYHY Kapazau yuypoazvl mypak yiu cypoo-manianmapul ¥emuumyy KaHaammanovlpoaum, ansl
MYpaK-scatl pelHO2YH 3aMAHOan wapmmapoa eHyKmypyy manooocy kybenenoypem. Opmouo
Kupeutecu 6ap xcapanoapobli Kame2opusilapbiiblH O0IyULy, bawKaia aumxkanoda, Kupeweiepu
OPMOOOH MOMOH, DUPOK A3 KAMCbI3 O0JI20H HCAPAHOAPObIH KAMe2OPUSACHIHA KUpbOe2eH, dIMeeKKe
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AHCOHOOMOYY KAAKMBIH MOOULOYYAYSYHYH HCO2OPYIAULbL MYPAK AHCAUObL HCANO00 KeTUuumoepu
O0HUA cypoo-mananmovl KOOOUMOm, OHOP JHCAUl KIACMEPIEPUHUH UUKEMOYY MY3YA2OHOY2YHO
bauraneiumyy, MexHUKAaublK NApKmMapoblH, 632040 IKOHOMUKANLIK 30HANAPOLIH OHY2YULIYHO

032046 aKmyanoyy OOLyn canaiam.

AYKBIY €O310P: Kbitlmblicol3 MYIK, Hcep yuacmozy, uxcapa, maiooo, mypax sHcail.

Introduction: as known, residential real
estate performs two functions
simultaneously: - means of
production (land, administrative, industrial,
commercial and other buildings and
premises, as well as other structures);

- an item of consumption for people for living
purposes (land plots (provided for the
construction of an individual residential
building - IRB), residential buildings,
apartments, cottages).

Provision of social housing for the population
of the country is one of the main tasks of the
state. According to the sanitary norm adopted
in the Kyrgyz Republic, the size of living
space per person is at least 12.0 sq.m. For
example, in the CIS member states, this norm
is 18.0 sq.m per person. At the moment, more
than 82.3 thousand families are on the
waiting list as those in need of residential
premises.

Methods and materials Real estate is the
basis of personal existence for citizens and
serves as the basis for their economic
activities.

The realization of the right to residential real
estate is carried out through the construction
and acquisition of residential premises.
According to article 63 of the Housing Code
of the Kyrgyz Republic, citizens can have a
residential house (part of a house) on the right
of private ownership, use it for residence and
residence of their family members. They
have the right to instill in the house other
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citizens, as well as to rent it out on the terms
and in accordance with the procedure
established by civil legislation.

Currently, legal relations with real estate
objects (land plots, houses) are regulated by
the norms of the Constitution of the Kyrgyz
Republic, Land, Civil Codes, the Law of the
Kyrgyz Republic "On state registration of
rights to real estate and transactions with it"
and other special legislation of the Kyrgyz
Republic. The Program of the Government of
the Kyrgyz Republic "Affordable Housing
2015-2020" has also been developed
(approved by the Resolution of the
Government of the Kyrgyz Republic dated
August 5, 2015 No. 560), the purpose of
which is to create conditions for increasing
the availability of housing in the Kyrgyz
Republic. It is implemented through the
following measures:

- construction of affordable housing in the
required numbers, in all regions of the
country;

- provision of affordable mortgage
mechanisms for the purchase of housing;

- involvement of the country banking system
in affordable mortgage lending programs
with its refinancing mechanism.

Research result The main problem in this
area is the limited financial capacity of
budgets of all levels for the construction and
purchase of housing for social hiring, as well
as for the provision of social benefits and
other measures of state support for housing.
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Hosing security in the Kyrgyz Republic

The level of hosing provision of the population

Indicator 2015 2016 2017 2018 | 2019 2020
Kyrgyz Republic 13 13,1 13,2 13,1 13 13,25
Batken region 13 12,3 12,2 12,1 12,2 12,67
Jalal-Abad region 12,7 13,6 14,4 14,2 14,1 14,22
Issyk-Kul region 16,5 16,4 15,6 15,5 15,5 15,90
Naryn region 13 12,9 12,9 12,8 12,7 12,88
Osh region 10,9 10,8 10,7 10,6 10,6 10,65
Talas region 14,3 14,2 14,2 14,1 14 14,27
Chui region 14,8 14,6 14,4 14,2 14,2 14,41
Bishkek city 12,6 12,5 13 12,9 13 13,37
Osh city 13,4 13,4 13,2 13,2 12,9 13,16

As the objects of civil law transactions the purposes.Nevertheless, during the

real estate, has a value. Necessary to conduct
the analysis of residential real estate prices to
establish its significance.
The main areas of activity for solving the
tasks are the following:
» this Program establishes criteria for housing
affordability for citizens, depending on
location, taking into account the amount of
wages in the region, the solvency of the
population and other factors:
- for apartments in a multi-stored building
with a total area of up to 80 square meters;
- for individual residential buildings with a
total area of up to 150 square meters;
The cost of one square meter of housing
should not exceed 60,000 soms;

e formation of financial mechanisms to

ensure increased housing
affordability;

e creation of an affordable housing
fund;

e state support of citizens in

improvement of housing conditions.
The main form of support for citizens is the
provision of social payments for construction
of houses, including individual hosing
(buying of house on the primary housing
market), including the opportunity of partial
or full payment of the initial payment when
obtaining a mortgage loan for these
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implementation of the program, potential
consumers of it face such a problem as a
shortage of ready-to-move housing and space
for new construction.

Many people have a question: does the city
need a large-scale construction? The answer
to this question are the families considered as
needing better housing conditions — 16040.
Thanks to the Program, the demand for new
residential areas is growing, which makes it
possible to increase the pace of construction
of new houses.In order to solve this issue in
Bishkek, special attention is paid to low-rise
buildings, which is according to the author is
one of the methods of solving the problem of
shortage of ready-made housing. Thus, the
State Agency for Architecture, Construction
and Utilities under the Government of the
Kyrgyz Republic took measures to attract
foreign investment in the construction of
affordable housing.In accordance with the
Decree of the Government of the Kyrgyz
Republic "On experimental design and
construction of microdistrict 15 "Jal-Artis" in
Bishkek city" dated December 19, 2006 No.
862, started the designing and construction of
the microdistrict 15 "Jal-Artis", where 400
apartments out of planned 1,392 apartments
were identified as social housing, for
distribution on the terms of long-term
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mortgage lending at 10 percent per annum,
with a maturity of 15 years, to employees of
public sector institutions who are supposed to
receive state support in the form of
subsidizing the initial mortgage payment in
the amount of 30 percent of the housing cost.
It is necessary to consider other methods that
affect the pace of development. Such as:
reasonable planning and definition of zones
for the development of construction areas
streamlining the flow of land development.
Low-rise construction, which is a priority in
Bishkek in economy class, implies the
definition of development zones with the
demolition of dilapidated housing. All these
measures contribute to the successful
implementation and even acceleration of
subprogram implementation.

In order to solve the housing problems of
citizens and employees of budgetary
organizations, the Bishkek City Mayor's
Office commissioned a 90-apartment
residential building for veterans of the Great
Patriotic War and employees of budgetary
organizations in the Vostok-5 microdistrict in
2011, the estimated cost of which was
65987.9 thousand soms. In 2009, a 45-
apartment residential building in the
residential district "Jal-29" with an estimated
cost of 31545.9 soms and a 90-apartment
residential building with an estimated cost of
129680.9 thousand soms were
commissioned.

The object of the impact of the "Affordable
Housing 2015-2020" target program is
development of the affordable housing
market in order to solve housing issues of
population and to create comfortable living
conditions for residents of the Kyrgyz
Republic and Bishkek.

The provision of affordable housing is carried
out on preferential terms primarily for
employees of the public sector of the Bishkek
City Hall. The lists of people applying for this
housing are established by the authorized
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structural subdivision of the Bishkek City
Hall.

Currently, 3.5 thousand families are on the
waiting list for free housing in Bishkek, about
200 citizens receive housing annually under
this program on the terms of social hiring,
Citizens who live on the area less than the
accounting rate of 10 square meters have the
right to stand in line for free housing.
Financing of housing construction under this
program is carried out from the budgets of all
levels.

At this stage, the study of the directions of
real estate market formation of is carried out,
the study of existing real estate objects, their
condition from the standpoint of market
conditions.

This stage is associated with the execution of
a number of expertise: research of the
location of real estate objects; assessment of
the real estate market; study of the legal status
of the real estate object; audit of the technical
condition of the real estate object; economic
location study of the real estate object; study
of the distinctive features of the management
of the real estate object.

Conclusions From the point of view of the
analysis of housing affordability in the study
of the real estate market, the following trends
should be noted:

e to study the level of value for real
estate objects in order to calculate the
average market rental rate by types of
real estate;

e toinvestigate the trends and dynamics
of the formation of the real estate
market in the region;

e marketing study of the market in the
republic in order to establish more
effective ways of promoting real
estate on the market;

e study the real estate market in order to
calculate the price of immovable
property according to the market
price;
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e to study the effectiveness of investing
in real estate in order to establish the
most profitable investment
alternatives.

As an objects of civil law transactions the
residential real estate, is increasingly
involved in market (purchase and sale,
pledge, lease, exchange) and non-market
(donation and universal succession, i.e.
inheritance) legal relations.
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Omuralieva D.K!.,, Asan uulu K., Kyrbashev Zh.T2,, Toktaliev R.A3.
1Kyrgyz National Agrarian University
Naryn state natural Reserve
SState natural park «Salkyn-Tor»

ASSESSMENT OF WATER RESOURCES OF THE NARYN STATE NATURAL
RESERVE AND STATE NATURAL PARK "SALKYN-TOR"

Abstract: This article considers the issues of assessing water resources. Any assessment is
associated with the concept of value. The value of resources lies in the fact that the consumer
properties of resources as means of production determine the possibility of the existence of various
groups and types of assessments. And, therefore, the subject of economic assessment of water
resources is their consumer properties. When determining the objective value of resources, incl.
and water, socially necessary costs for the protection and reproduction of resources are also taken
into account. These methodological approaches are the theoretical basis for determining the
objective price of all natural resources in their economic assessment.

Key words: Value of resources, consumer properties of resources, objective price of natural
resources, water resources, economic assessment of water resources

Omypanuesa JI.LK!., Acan yyay K., Keip6ames 2K.T2., Tokranues P.A>,
YKvipewiz ynymmyx azpapovix ynusepcumemu
2 Hapbin Mamnekemmux Jcapamoliblid Kopy2y

3((CCUZKblH'T9p» MAMIEKEMMUK JHcapamovlilblil NAPKbl

«CAJIKBIH-TOP» MAMJUIEKETTHUK KAPATbBIJIBIII ITAPKBIHBIH ) KAHA HAPBIH
MAMJIEKETTHUK KAPATBUIBIII KOPYI'YHYH CYY PECYPCTAPBIH BAAJIOO

Annomayusn: byn maxanada cyy pecypcmapuli 6aanoo maceneiepu maikyyianam. Ap xanoai
baa Oaanyynyk mywyHyey Mmenen Oaunanviuumyy. Pecypcmapovin Oaanyynyey eHOypyud
Kapasicamol Kamapwl pecypcmapobli Kepekmeo Kacuemmepu 6adiooHyH ap Kanoail monmopyHyH
JHCaHa myprepyHyn 6ap 601yy MyMKYHUYILyeyH anvlikmooodo. JKawna, demex, cyy pecypcmapvina
9KOHOMUKANLIK Oaa Oepyy npeomemu aiapoblH Kepekmeo Kacuemmepu OOIYNn CAHAIam.
Pecypcmapovin 00vexkmusdyy Oaacvii aHbikmooo0o, AHbIH UYUHOE. HCAHA CVY, pecypcmapobl
KOpPe0o Jicana KeOOUmyy YuyH COYUALObIK KepPeKmyy ubleblMoap o0a 9cke anviHam. byn
MeMOOON02USIBIK  bIKMALAD ANaApOblH  IKOHOMUKAILIK  0AAlo0CyHOd OapObIK  HCAPAMBbLIbILUL
pecypcmapulibli 00beKmugoyy 6aacblH AHbIKIMOOHYH MEOPUSIIbIK He2u3u 60IYN Canaiam.

Hezuseu co300ep: Pecypcmapovin  Oaanyynyey, pecypcmapoblH KepeKmoo Kacuemmepu,

ACapamvliviul pecypcmapulHblL 00beKmugoyy 0aacwl, cyy pecypcmapwl, Cyy pecypcmapulia
9KOHOMUKANBIK Oaa bepyy.
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lOmypanuesa JI.K., 'Acan yyay K., °’Kpipoames %K.T, *Tokraaunes P.A.
! Kvipewizckuii nayuonansuolii azpapuviii yHusepcumen
2 Hapwinckuil 20cy0apcmeenHblii RpupoOHblil 3an06e0HUK
3 ['ocyoapcmeennuiii npupoousiii napk « Canxoin-Topy
OLEHKA BOJAHBIX PECYPCOB HAPBIHCKOI'O TOCYJAPCTBEHHOI'O
MNPUPOJHOI'O 3AITIOBEJJHUKA U TOCYJAPCTBEHHOTI'O ITPUPOJHOI'O
IMAPKA «CAJIKBIH-TOP»

Annomayun: B 0annoti cmamve paccmampugaromces 60npocyl OYeHKu 600HbIX pecypcos. Jlobas
OYeHKA CBA3aHA ¢ NoHamuem yeHHocmu. Llennocmv pecypcos 3axaouaemcsi 6 mom, Umo
nompebumenvHbie C8OUCMBA PeCypPCco8 KAK CpedCcms npou3eoo0cmea onpeoesien 603MOMCHOCb
CYWecmeoB8anusi PAazluyHblX epynn U 6udos oyeHok. M, ciredoeamenvHo, npeoMemom
IKOHOMUUECKOU OUEHKU 80OHBIX PECYPCO8 ABIANOMCA UX nompedumensvckue ceoiicmea. Ilpu
onpeodenenuu 00beKMUGHOI UEHHOCMU Pecypco8, 6 m.4. U 0OHBIX, YUUMbIEAIONCA MAKICE
00uecmeenno-HeoOXo00uMble 3ampamsvl HA OXPAHY U BOCHPOU3BOOCHEO Pecypcos. Dmu
Memoooao2uieckue nooxoovl AGIAIMC Meopemuyeckol 0CHO80U OnpedeiieHUus 00beKmuHouU
YeHbl 8cex NPUPOOHBIX PeCcypco8 Npu UX IKOHOMUYECKOU OYEeHKe.

Knrwouesvie cnosa: [lennocms pecypcos, nompebumenbckue cOUCMBA pecypcos, 00beKmMUGHAs.
YeHa NPUPOOHbIX Pecypcos8, B0OHbIe PeCypPChl, IKOHOMUYECKAS OYEHKA BOOHBIX PECYPCO8.

Protected areas provide a range of ecosystem Despite the fact that water is an integral part
services. One of the most significant of the of human life support, his economic activity,
many services is the services provided by the services of natural aquatic ecosystems
water resources. Water is an important from an economic point of view are not taken
component of the environment, which is both seriously enough. Therefore, often, like many
a limited, renewable and vulnerable natural types of natural resources, they are subject to
resource. It also acts as an integral modification, overexploitation and, as a
technological component in the production result, their degradation. Analysis of the
process. At the same time, water resources ecological state of natural resources and
are a national wealth that is in the exclusive investment projects for the use of natural
ownership of the state. The use of water resources, incl. of aquatic ecosystems shows
resources should be carried out strictly on a that most plans for their operation and
legislative basis, which presupposes the inversion projects do not include economic
development of an appropriate economic, impacts on the integrity of ecosystems, on the
legal and environmental mechanism, maintenance and conservation of various
assuming their rational use and effective ecosystem services.
protection. o ]

This is a direct consequence of the lack of
The experience gained abroad in economic valuation of ecosystem services in
methodological approaches to the economic Kyrgyzstan. This assessment is primarily

necessary for the rational use, restoration and
conservation of the water basin of any region
and the inclusion of this issue on the agenda

assessment of water resources and ecosystem
services related to water resources is

important for the introduction into the of state bodies. The relevant decision-making
practice of nature management in authorities (government bodies) take into
Kyrgyzstan. The priority in the practice of account only the direct economic benefits
water resources management remains the from the use of natural resources, often the

market value of the products produced. And
other benefits that are of no less important
value, but do not have a price or value, are not

interests of natural resource users, rather than
maintaining the ecosystem functions of water
bodies.
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taken into account. Therefore, when
assessing ecosystem services, incl. and water,
it is necessary to proceed from the concept of
"total economic value", which includes all
types of service values.

Water has a consumer value if there is a
necessary need, which it, as a natural
resource, can satisfy, having a certain set of
consumer properties. Ecosystem services
related to water are different from other
services. Water resources provide the
following types of functions:

1. Providing;
2. Regulatory;
3. Cultural;

4. Supportive.

The main providing ecosystem services for
these ecosystems are water resources used for
drinking, household needs and irrigation of
crops. Agquatic ecosystems also support
economically important products such as
wood for fuel and industrial production, plant
and animal food, medicinal herbs, and others.
Water is also an important source for
electricity generation.

The regulating services of aquatic
ecosystems consist primarily of climate
regulation, water and air quality, water self-
purification, carbon sequestration, erosion
prevention, reclamation and soil filtration,
sediment retention and biodiversity support
by providing them with habitats, flood
prevention, flood and landslide mitigation,
pollination of aquatic plants. Various
ecosystems are formed around water basins
such as forests, pastures, agricultural and
wetlands.

Cultural services. For water basins of
mountain ecosystems of protected areas,
tourism and recreation functions, educational
services and scientific value, as well as the
aesthetic function of natural objects are also
important. Historical monuments, places of
pilgrimage, which carry cultural, aesthetic
and tourist value, are of particular value. In
addition, ecosystems around water basins
differ significantly in areas where water
resources are formed and in areas of their use.
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In the areas of formation and upstream of
rivers, the main ecosystem services include
mainly regulating and supporting services,
while the main ecosystem products
(providing services) are provided in the
middle reaches and estuaries.

Supporting services. This service is
expressed in the following functions:
sedimentation, photosynthesis, circulation of
substances, maintaining biodiversity,
preventing the spread of alien species in the
presence of water obstacles, creating a micro-
and  mesoclimate,  maintaining  the
hydrological regime of the surrounding area,
etc.

The issue of price formation for water as a
natural resource is still relevant and
controversial. There are many
methodological approaches to solving water
resources assessment. One and the same
water source in relation to different
consumers has a different level of quality and
quality assessment. In other words, its price
depends on the direction of use.

Today, as a payment for water as a natural
resource in our country, national tariffs set by
the government are used. Using the specially
protected territories of the Naryn region as
the initial data of the objects of our study, we
will calculate the cost of ecosystem services
related to water resources, taking into
account all the functions provided by these
resources, leading to significant differences
in the forms and mechanisms of payment.

The Naryn State Reserve was first organized
in the Naryn region as a state order in
accordance with the decision of the executive
committee of the Naryn Regional Council of
Workers' Deputies dated May 21, 1975 No. 3
on the basis of the Resolution of the Council
of Ministers of the Kyrgyz SSR dated
December 29, 1972 No. 532. The state
reserve was created in accordance with the
Laws on Nature Protection of the Kyrgyz
SSR in order to preserve and reproduce
valuable species of wild animals, plants and
to protect rare geological formations. The
territory of the reserve at the moment is
105,519 of them: 36160 hectares - a reserved
zone, 809 hectares - a maral breeding
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nursery, 68550 hectares - a protected zone.
The reserve is located on the territory of
Naryn and At-Bashinsky districts. The
reserve is located from 2060m to 4000m
above sea level.

The basis of the hydrographic network of the
territory of the reserve is the Naryn River
with a number of numerous left-bank
tributaries. They originate from the glaciers
and snowfields of the high-mountainous zone
of the Naryntoo ridge. These include rivers:
lirisuu, Karatash, Kashkasuu, Chetbulak,
Baibiche, Bashbulak, Jyrgalbai, Bokbali,
Chon-Tepshi, Tepshi, Taldy, Chon-Taldy,
Umot, Kashkasuu, Akbai, Ulan. All of them
are typically mountainous, relatively short in
length (10-15 km), shallow, stony, with a
channel width of 0.5 to 1.5 m.

The Naryn River flows in a latitudinal
direction from east to west along the northern
border of the reserve. The river belongs to the
basin of the Syr-Darya river and is a stormy
stream with a steep drop, a rocky bed, a
winding channel. It flows through narrow

mountain gorges, cluttered with boulders and
debris of rocks of moraine origin. The length
of the river bed within the reserve is 120 km.
The average width of the river ranges from 30
to 40 m, in the area of the city of Naryn it is
45 m. the average speed of the current is 1.46
m /s, the maximum is 4.18 m/ s. the average
water level in the river is 1.1 m, low water
level is 0.5 m, in the leash is 2.5-3.0 m. The
main source of food for the river and its
tributaries is the glaciers and snowfields of
the high-mountain zone. Groundwater and
rainfall are less important. The highest water
level is observed in the spring and the first
half of the summer, the lowest in the autumn-
winter period.

On the territory of the reserve there are
several small reservoirs (0.4-0.6 hectares) of
glacial origin, located in a high-mountainous
zone at the sources of small rivers. They are
shallow: a saucer of a prominent shape,
freezes to the bottom in winter. There are
over 70 springs in the reserve. They mainly
perform supportive services.

Table 1 - Data for calculating the volume of water resources of the Naryn State Nature

Reserve
Name of the | Basin area in Average Average annual flow Average flow
river km2 weighted rate inm3/s module in |/ s km2
height in m.
Big Naryn 5710 3720 47,2 8,27

Calculation of the volume of water resources
of the Big Naryn River: Water discharge in
the river is 47.2 m 3 / sec. Water volume per
year: 47.2 x 3600 = 169920 m3 / hour x 24 =
4078080 m3 / day x 365 = 1488499200 m3 /
year.

On the territory of the reserve, the big Naryn
river is not used for irrigation, but this river is
the main source of irrigation water and the
basis of energy throughout Central Asia,
including in our country.

The setting of water charges is influenced by
many critical issues in the field of irrigated
agriculture. Factors such as operation and
maintenance, reorganization of farms and
water user associations, rehabilitation and
modernization of  systems, increased
competition for available water between
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other industries and water users have a
significant impact on water prices.

To determine the cost of a water resource, we
will estimate this volume at 3 tyiyn per 1 m3
in accordance with the Law of the Kyrgyz
Republic "On setting tariffs for services for
the supply of irrigation water for 1999",
which is in effect to this day: 1488499200 x
3 = 44654976 soms. According to our
calculations, the annual cost of water in the
Bolshoi Naryn River amounted to 44,654,976
soms.

The Salkyn-Tor State Natural Park is located
in the central part of the Middle Naryn Valley
on the territory of the Naryn District, Naryn
Region. The length of the territory, the park
from north to south is about 5 km, from east
to west 22 km. The total area of the territory
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is 10,419.0 hectares, including the forested
area of 2316.5 hectares. The State Natural
Park "Salkyn-Tor" was created on the basis
of the Decree of the Government of the
Kyrgyz Republic No. 249 dated May 25,
2001, on an area of 10397.0 hectares in order
to preserve in its natural state a typical unique
natural complex of the Inner Tien Shan. The
natural park is a nature conservation, research
and recreational institution, and belongs to
the category of specially protected natural
areas of the Kyrgyz Republic and represents
an important component of the Inner Tien
Shan ecosystem.

The hydrogeographic network of the park
territory is formed by numerous rivers
originating from glaciers and snowfields
formed from avalanches of the Naryn-Too
ridge. These include rivers and streams:
Teke-Sekirik, Alysh, Kur-Sai, Kurgak,
Dyubeli, Kuu-Dongoch. All of them are
typically mountainous, relatively short in
length from 1 to 15 km, shallow, some
temporary, rocky channels, 0.5 to 2 m wide.
Groundwater rainfall is of lesser importance,
the highest water level is observed in spring
and first half of summer, the smallest in the
autumn-winter period.

On the territory of the park in the tract At-
Jailoo, Dyubeli there are reservoirs with an
area of about 0.5-1.0 hectares of glacial
origin, the reservoirs are not deep, in winter
they freeze to the bottom. There are also
about 30 springs in the park. Groundwater
has good drinking qualities, clean, fresh.

Assessment of water in the Teke-Sekirik
river. The Teke-Sekirik stream flows
completely into the Naryn River,
replenishing the supplies of irrigation water
and hydro resources of the republic. It is not
used for irrigation of farmland in Naryn and
nearby villages. Water consumption in the
Teke-Sekirik brook on 08/12/21 - 0.22 m3 /
sec. 0.22 x 3600 = 792 m3 / hour x 24 =
19008 m3 / day x 365 = 6937920 m3 / year.
The volume of water in the Teke-Sekirik
brook was 6937920 m3 / year. For its
assessment, we also use, as in the previous
case, tariffs of 3 tyiyn per 1 m3 in accordance
with the Law of the Kyrgyz Republic "On
setting tariffs for services for the supply of
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irrigation water for 1999". In accordance with
this tariff, the cost of water in the Teke-
Sekirik stream is: 6937920 x 3 = 208138
soms.

Assessment of water in the river Alysh. The
water consumption in the Alysh brook is 0,
24m3 / sec. The volume of water is: 0.24m3/
s x 3600 = 8640m3 / hour x 24 = 204360 X365
= 75860400 m3 / year. The Alysh stream
provides 527 people with clean drinking
water to the village of Alysh and a livestock
house, as well as lands of 112 hectares in the
village of Alysh and 65 hectares in the village
of Kenesh with irrigation water during the
growing season. The standard consumption
of drinking water per person per month is
6.39 m3, then 76.68 m3 of water will be
consumed per person per year. Drinking
water tariffs in the villages of Naryn oblast
are 11.69 soms per person per year [2,ir]. The
waters of the r. Alysh provides 527 people.
The cost of drinking water was: 527 x 76.68
X 11.69 = 472397 soms.

To estimate the volume of water used in
agriculture, we use the tariffs for irrigation
water of the State Agency for Water
Resources in the Kyrgyz Republic (source:
https://www.water.gov.kg) in the amount of
6.9 tyin per 1 cubic meter. 204360 m3 is the
monthly volume of water. We calculate for
the irrigation period the volume of water used
in agriculture (2 and 3 quarters or 6 months):
6321700 x 6 = 37930200 m3. Irrigation water
cost: 37930200 x 6.9 =2 617 184 soms.

From the volume of water for the remaining
6 months, 37930200 m3, we subtract the
volume of water used for drinking: 37930200
- 76.68 = 37930123.32 m3. This volume is
used for agricultural production not only in
our republic, but also abroad, as well as in the
energy sector of the country. We will also
estimate this volume at 3 tyiins per 1 ma3:
37930123.32 x 3 = 1137904 soms. Thus, the
cost of water in the Alysh stream is: 472397
+ 2617184 +1137904 = 4227485 soms.

Assessment of water in the Dobolu river.
Water consumption in the Dobolu brook -
0.34m3 / sec. Water volume: 0.34 x 3600 =
1224 x 24 = 29376 x 365 = 10722240 m3 /
year. The Dobolu Stream provides 1610
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people and their livestock with clean drinking
water, as well as 561 hectares of land during
the growing season. The volume of drinking
water: 1610 x 76.68 x 11.69 = 1443187 soms.
The volume of irrigation water used during
the growing season is: 893520 x 6 = 5361120
m3. Its cost is: 5,361,120 x 6.9 = 369,917
soms.

From the volume of water for six months, we
subtract the volume of water used for
drinking and find the volume of water that
flows into the Naryn River and replenishes
the country's water resources: 893520 x 6 =
5361120 - 76.68 = 5361043.32 m3. We
estimate this volume at the rate of 3 tyiins per
1 m3: 5361043.32 x 3 = 160831 soms. The
total cost of water in the Dobolu River is:
1443187 + 369917 + 160831 = 1973 935
soms.

There are many small sources of clean
drinking water on the territory of the park,
which contribute to the preservation of the
vital activity of biodiversity, performing a
regulatory function. These sources provide
drinking water to residents of the Kenesh
village in the amount of 645 people. The
water is sucked out through the pumps and 2
reservoirs are replenished, each with a
capacity of 300 m3. 126 families live in the
village. Each family pays 100 soms every
month for water. Total for the year the
amount of payment for water is 126 x 100 x
12 = 151,200 soms.

According to our calculations, the state
natural park "Salkyn-Tor" has water
resources in the amount of 6,560,758 soms.

Currently, the development of a market
economy in our country, as well as foreign
and domestic experience in the use of natural
resources, as well as the results of our
research, convince us of the urgent need for
an economic assessment of water resources
and the introduction on this basis of value
relations with all its consumers. And, of
course, the main problem in this case is to
establish the correct approach to the
economic assessment of natural resources,
including water resources. The results of our
research also allow us to conclude that the
goals of the economic assessment of water
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resources are determined by the ultimate
goals of their use. The introduction of an
economic assessment of water resources is
one of the important and necessary conditions
for the preservation of quality and quantity,
their careful and rational use, and the
transition to a green economy in the present
and future.
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___ANIMAL HUSBANDRY___
SECTION IV. ANIMAL HUSBANDRY

UDC.636.22 / 28.082.13.034

Derkenbaev S.M., Samykbaev A.K., Shergaziev U. A., Aidakeeva K.S..
Kyrgyz national agrarian university
HERITABILITY AND VARIABILITY OF TRAITS IN COWS DEPENDING ON BREED

Annotation. The article discusses the issues of heritability and variability of traits in cows,
depending on breed. It was revealed that in terms of milk productivity, crossbred animals surpass
purebred cows, at the same time, purebred cows have superiority in milk fat content. It has been
established that there is a negative relationship between live weight and milk yield, between milk
yield and fat content, and, on the contrary, there is a positive relationship between live weight and
the amount of milk fat. The authors found that the older the lactation of the cows, the milk yield is
better inherited than during the first lactation. Analyzes of the obtained research results confirm
the heritability of fatty milk content and milk yield in the offspring of sire bulls obtained with
moderate types of mating have a higher heritability coefficient, which must be taken into account
in selection and breeding work.

Keywords. Milk yield, milk fat, heritability, variability, inbreeding, correlation coefficient.

HepxendaeB.C.M., Cambik0aeB A.K., llepraszues V. A., AiinakeeBa K.C.
Kuipevizckuti HayuonanvHblil acpaphsiil yHugepcumem

HACJIEAYEMOCTb U USMEHYUBOCTD INTPU3HAKOB Y KOPOB B
3ABUCUMOCTH OT ITIOPOJHOCTH

AHHOTAIUSA. B cmamee paccmampugaromcsi 60NpPoOCbl HACAEOYeMOCMU U USMEHYUBOCMU
NPUBHAKO8 Y KOPO8 6 3ABUCUMOCMU OmM HOPOOHOCMU. Bbisgeneno, umo no MoNOUHOU
NPOOYKMUBHOCMU NOMECHbBLE HCUBOMHbLE NPEBOCX00N KOPO8 YUCHONOPOOHbIX, 8MECHe C MeM )
YUCMONOPOOHBIX KOPO8 NPEBOCXO0OCHEO NO HCUPHOCMU MOJIOKA. YCMAHO0BIeHO, Ymo Omme4aemcs
OMpUYAMENbHASL C653b MeHCOY IJHCUBLIM 6eCOM U KOIPPUYuenmom Moi0UHOCIU, MeHCOY
BEUUUHOU YOOsL U HCUPHOCMU MOJIOKA U, HA NPOMUE CYULeCMBYem NOJIONCUMENbHASL 83AUMOCE3b
MeNCOY JHCUBLIM 8ECOM U KOJIUHECHBOM MOJIOUHO020 dHcupd. Aemopamu 6vleleHo, 4mo Hem
cmapuie 1aKkmayust Kopo8 HAOoU MOIOKA Oojiee Jiyuuie HACIe0Yemcs Hedcelu Yem 3d Nepeyio
Jlakmayuio. AHAIU3bL NOIYYEHHBIX PE3YIbIMAMO8 UCCIe008AHU NOOMBEPICOAIOM HACLEDYeMOCHb
AHCUPHOMONLOUHOCIU U YOOSL 8 NOMOMCIBE ObIKOG-NPOU3EO0UMENEl, NOLYYEHHBIX NPU YMEPEHHBIX
Munax cnapueanus umerom 6osee 8blCOKUU KO3pduyuenm nacredyemocmu, ymo HeoOXo0UMO
yuecmob npu celeKyuoHHO-NIeMeHHOU pabome .

KuroueBrbie cioBa. Yooi, ocupHocms MOn0oKa, HACA0YeMOCmb, UBMEHYUBOCHb, UHOPUOUHE,

Ko3ghhuyuenm xoppenayuu.

[epkendae. C.M., CambikbaeB A.K., Ileprazues VY. A., Aiinakeesa K.C.
Koipewviz ynymmyx acpapovix ynugepcumemu
YUJIAPJATBI BEJTWIEPAUH TYKYMYHA )KAPAIIIA TYKYM KYYUYVJIYTY
KAHA KYBYJIMAJIYYJAYITY

AHHOTammMs. Maxanaoa mykymea sxcapawa yunapoazel Oeneuiepoun mykym KyyuyiyK HCaHd
o3eopmenyynyey macenenepu maaxyyranam. Cym npooykmyynyey 600H4a apeblHOaumulpblican
Mandap maza KaHoyy Vuiapoar auibln myuepy, owosl e y4ypoa CYmmyH Mauiyyuyey 60onua
maza Kamoyy Yunap apmulKubLIbIKKA 93 IKeHOUSU AHbIKManovl. Tupyyneu caimax MeHeH CymmyH,
CYMmYyH MAUyyayeyHyH OPMOCYHOA mepc, mecKepucunye, mupyyiei Caimax MeHeH CymmyH
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MAULYYIYSYHYH OpPMOCYHOA NO3UMUBOYY OatillaHblul 0ap 5KeHoueUu aHblKmanovl. Aemopiop
VIIApObIH JTAKMAYUACHl KAHYALIK Ya2eauca, CYMmyH caan anyycy OUpunyu caamea Kapazamod
HCAKWIbL  MYKYM — KYYUYAyKa  mypeaHobleblH — AHbIKMAWIKAH.  Anblnean — u3unoeenepoyH
HAMBLUNCANAPLIHBIL  MAN000JI0PY OPMOYO HCYRMANLYYy MYPY MEHeH ANblHSAH dACbll MYKYM
OyKanapovlh ~ MyKyMyHOA2bl — MAULyy  CymmyH — MYKYMOVVAV2YH — JCAHA — CYMMYYayeyH
MmacmvlKmaum, myKym KyyuyayK Kodgguyuenmu sco2opy 6010m, 0V CeneKyusiblK HCana acoil
MYKYM UlmMepuHoe 3cKe anblHyy2a mutiuud.

O30KkTYYy ce3nep. CyTTyH caaHIyyilyry, CYITYH Mallyyiayry, TYKYM KYydylyK, €3repyui-Tyk,
MHOPUJUHT TUK, KOPPesIus KO3 HULUEHTH.

Relevance of the topic. The most important take into account the presence of difficult-to-
national economic problem of the republic, in combine traits (dairy and meat), which
connection with the transition to market include: the amount of milk yield, the content
relations, is the production of high-quality of fat and protein in milk, the quality of the
livestock products at the lowest cost. udder and its suitability for machine milking.
Cattle breeding in Kyrgyzstan has been , weight of animals, early maturity, etc. Until
and remains one of the most important now, their compatibility, variability and
branches of animal husbandry, which until interrelation have been insufficiently studied,
recently developed quite intensively. Suffice on which the efficiency of selection largely
it to say that many advanced farms fed from depends.
4500 to 5000 kg of milk per lactation for each Scientific novelty of research. For the first
forage cow. Today, the former positions have time in the republic, the heritability and
been lost, although the number of livestock variability of traits in cows of the Alatau
remains approximately at the level of the 90s, breed and their hybrids were studied.
productivity has significantly decreased, the Research location. The studies were
live weight of young animals is low in terms carried out at the State Pedigree Breeding
of growth periods, the reproductive qualities Plant for Breeding the Alatau breed of cattle
of animals have deteriorated, and in many "ONITS" KNAU named after K.I. Skryabin.
farms and peasant farms, purposeful Research results. Dairy and beef cattle
selection and breeding work has practically breeding in many zones of the republic was
ceased. In recent years, a lot of cattle breeds based mainly on the breeding of the domestic
of different productivity directions have been breed - the Alatau. It should be noted that in
imported into the Republic, which also the process of formation, improvement, the
crossed with the Alatau cattle breed, which Alatau breed was exposed to both positive
undoubtedly affected the biological, and negative factors, was influenced by
economically useful and breeding qualities, changes in the direction of breeding work
the knowledge of which is of interest in its We have carried out studies to study the
further improvement. heritability and variability of traits in cows of
As you know, the selection of dairy and the Alatau breed and their crosses with
beef cattle has its own specific features, Schwyz. Table 1 shows data on the
therefore, when breeding it, it is necessary to productivity of cows, depending on the breed.
168
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Table 1. Comparative indicators of cow productivity

Breed Productivity
Milk yield, | % fat Milk fat, kg Live weight, kg | Milk
kg content
Alatau 3648 3,82 139,4 526 6,93
Alatau-Swiss 3845 3,77 1449 552 6,96
crossbreeds

From the data in the table it can be seen
that in many respects the Alatau-Shvitsy
hybrids are superior to their peers, for
example, in terms of milk yield by 197 kg and
milk fat by 5.5 kg. At the same time, the
Alatau breed surpasses its contemporaries in
terms of milk fat content by 0.05%.

Next, we studied the relationship of the
breeding traits, the data of which are given in
table 2.3.

nalysis of the data in Table 2 shows that
there is a general tendency of negative

relationships between live weight and milk
production ratio, between milk yield and milk
fat content and, on the contrary, there is a
positive relationship between live weight and
the amount of milk fat. A deviation from the
general trend in the relationship between
various breeding traits of combined cattle
breeds indicates the absence of strict
regularities in the correlation between

various traits.

Table 2. The relationship of breeding traits in cows of the Alatau breed

Correlation between Lactation

1 2 3 and older
Live weight and milk | -0,01+0,10 -0,18+0,10 -0,13+0,06
production
. Live weight and | +0,38+0,10 +0,14+0,10 +0,51+0,05
milk yield
Live weight and kg of | +0,39+0,16 -0,01+0,10 +0,47+0,01
milk fat
Milk yield and% fat | -0,12+0,12 -0,02+0,13 +0,12+0,06

Table 3. The relationship of breeding traits in Alatau-Shvitsy crossbreeds

Journal 5 (59) 2021

Correlation between Lactation

1 2 . 3 and older
Live weight and milk | -0,20+0,10 -0,58+0,07 -0,26+0,07
production
Live weight and milk | +0,33+0,09 +0,03+0,10 +0,34+0,07
yield
Live weight and kg of | +0,26+0,09 +0,07+0,10 +0,31+0,07
milk fat
Leave and% fat +0,33+0,09 -,34+0,09 -,11+0,08
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With a deep analysis of the materials
obtained, presented in tables 2 and 3, it can
be concluded that not for all lactations, the
data on the relationship between various
breeding traits are reliable, therefore there is
no doubt about the existence of a strict system
in the correlation between individual traits.

In domestic and foreign literature, there are
numerous data on the heritability of milk
yield and milk fat in cows of various breeds.
On average, in most breeds of the dairy

direction of productivity, the heritability
coefficient of milk yield is in the range of 0.2-
0.3. A number of scientists who have
conducted research on heritability note that
the heritability of the level of milk production
is not something unchanged, and depends on
the environment, the level of milk production
of the herd, age and other characteristics of
the animal's organism. In connection with the
above, we studied the heritability of milk
yield and fat content of milk in the Alatau
breed, the data of which are given in table 4.

Table 4. Heritability of milk yield in Alatau cows for 1-stage lactation

Indicators Milk yield in 305 days
1-lactation (n-58 head) . 3 and older (n-39 goals)
Correlation coefficient (r) 0.181 0.276
Correlation coefficient error | 0.035 0.043
(mr)
Heritability (h2) 0.362 0.552

From the data in the table it can be seen that indicators of milk yield for 3 lactations and older
are inherited better than for the first. The fat content of milk, in comparison with the milk yield, is
characterized by greater stability, which is confirmed by the data in Table 5.

Table 5. Milk productivity of cows and its variability

Indicators n M+m Coefficient C + mr
Milk per lactation 58 3150+30,3 24,4+0,64

Milk for 3 lactation and | 39 4230+45,8 23,5+0,77

over

Fat content of milk for 1 | 58 3,81+0,01 5,30+0,14
lactation

Milk fat for 3 lactation | 39 3,84+0,01 6,19+0,20

and older

Next, we determined the heritability of fat content in cows' milk, the data of which are given in

table 6.

Table 6. Heritability of fat content of milk of cows

Indicators 1 lactation (n-58) 3 lactation and older (n-39)
Correlation coefficient - r 0.115 0.190

Correlation coefficient error | 0.037 0.044

(mr)

Heritability (h2) 0.23 0.38
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The phenotypic variability of the fat
content in milk of cows is several times less
than the variability of milk yield. However,
this does not mean that the genetic variability
of the percentage of fat in milk is how many
times less. Numerous studies in the field of
variability in the productivity of cows have
established that the total variability of the fat
content in milk is due to a greater influence
of heredity than the heritability of milk yield
and ranges from 0.4 to 0.76 for most cattle
breeds.

Our research has revealed that milk yield is
inherited better than butterfat. This is
explained by the fact that for many years of

painstaking work in breeding and improving
the Alatau cattle, the selection was mainly
aimed at increasing milk yield, rather than
milk fat content.

At the same time, we studied the effect of
different types of mating on the heritability of
individual traits. At the same time, the
coefficient of heritability of milk yield and
milk fat content in the offspring of 4-inbred
sires used in the herd of the farm was
calculated as a doubled value of the
correlation coefficient between the indicators
of mothers and their daughters. The data
obtained in this case are shown in table 7.

Table 7. Heritability of milk yield and fat content in milk of daughters of inbred sires

Indicators Inbreeding degree
1-11; 11-11 I-11; II-1y 1V-1¥; 1V-y
Number of daughters 17 12 14
Including those inbred on | 29 31 52
the ancestor of the line,%
Milk yield 0,04 0,12 0,26
Fat content of milk 0,13 0,58 0,54

Analyzing the heritability of butterfat and
milk yield in the offspring of sires obtained
with different types of mating, it can be noted
that sires of moderate types of mating have a
higher coefficient of heritability.

Based on our research, the following
conclusions can be drawn:

1. Selection and breeding work among the
cows of the Alatau breed and their
crossbreeds with the Swiss on the main traits
took place in a different direction, which led
to a change in the production types of cows.

2. When breeding and improving the Alatau
cattle for many years, the selection was aimed
at increasing milk yield, which led to a better
heritability of milk yield than butterfat.
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3. The great variability of individual traits
(milk yield, milk fat content) in the offspring
of producers obtained by close inbreeding is
caused by the fact that inbreeding was carried
out on animals with unstable inclinations,
having ancestors in their pedigrees with a
large range of productivity.
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SOME ASPECTS OF PRODUCTIVITY AND HEALTH OF SHEEP, ON WINTER
PASTURES

Annotation: The scientific article presents the indicators of productive action and some
clinical data on the impact on the health of ewes of innovative methods of extending the autumn-
winter pasture period in Northern Kazakhstan. In the zone of Northern Kazakhstan, the main
source of green fodder is summer natural pastures, but due to the short period of pasture
maintenance, the need for its artificial lengthening has matured.

Keywords: sheep, lambs, diet, pastures, frozen food, productivity, growth and development

Ilerenos Cepuknaii Taiimeéaesuu, *Ec:kanosa Dabmupa bupiuk6aesna, !Coi3abikoBa
I'ayxap Ty.eraesHa, !AnnbicoB Ananusi Paxum:kanosuy
Koxwemayckuii 2ocyoapcmeennwiii ynuseepcumem um LI Yanuxanosa,
2@unuan «Hayuno-uccredosamensvckutl uncmumym ogyesoocmea um. K.Y.Meoeybexosa» TOO
«KasHUU scusomnosoocmea u KOpmonpouz6o0cmeay
Pecnybnuxa Kazaxcman
HEKOTOPBIE ACIIEKTBI IPOAYKTUBHOCTH U 31IO0POBbS OBLHEMATOK, HA
SUMHHUX MACTBHUILIAX

Annomayun: B nayunou cmamve npugedeHvl NOKazamenu npoOyKMuEHo20 Oeticmeus u
HeKomopvle KIUuHU4ecKue OauHble N0 GIUAHUIO HA 300P08be 08UEMAMOK UHHOBAYUOHHBIX
MEmMo008  NPOONeHUsi OCEeHHee-3UMHe20 nacmouwyHo2o nepuoda 6 ycirosusix CesepHoco
Kazaxcmana. B 30ne Cesepnoco Kazaxcmana OCHOBHbIM UCMOYHUKOM 3€leHbIX KOPMO8
ABNAIOMCS IeMHUEe eCMeCmBeHHble Nacmouwya, Ho 8 C853U KOPOMKUM NePUOOOM NACMOUUHO2O
CcoO0epxHCanusi co3pena HeoOX0OUMOCHb €20 UCKYCCMBEHH020 VOIUHEHUSL.

Knwuesvle cnoea: osyemamka, seHAMA, PAayuoH, NACMOUWA, 3AMOPONCEHHLIL KOPM,
NPOOYKMUBHOCb, POCHL U PA3GUMUE.

Cold preservation of plants is a promising approximate diet for feeding the broodstock
means for their preservation and use. of sheep, as well as methods for grazing and
However, this issue has been little studied, feeding frozen green mass. A review of the
but one thing is clear that due to the great literature on the wuse of scientifically
plasticity of plants to  changing grounded, low-cost technologies that
environmental conditions, the possibilities combine biological characteristics, adaptive
of practical use of cold as a preservative are capabilities of sheep to natural-climatic and
truly unlimited. An increase in the grazing forage resources in the area of their breeding
period, as the cheapest and most economical, is given. One of the tasks of the research
is made due to the summer sowing of spring carried out in 2018-2019 in the Atameken
rapeseed on the farm plots, with further peasant farm of the Burabay district of the
mowing into windrows with the onset of Akmola region within the framework of the
stable cold weather in the second half of PCF of the Ministry of Agriculture of the
October. The article provides an Republic of Kazakhstan was to study the
173
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effect of frozen by natural cold green feed on
the reproductive ability of ewes, their milk
production, as well as the safety of lambs up
to skips and 12 months. Analysis of the data
obtained showed that the diet received by the
experimental group did not have a negative
effect on the reproductive ability of ewes. In
the compared groups, there was no
difference in the number of cases of
reproductive disorders during the lambing
period. The positive effect of frozen food on
the safety of lambs was noted, which is
explained by the greater milkiness of the
queens. So, the ewes of the experimental
group in the first month of lactation had a
higher milk yield by 160 g or 10.9%. Some
of the studied clinical parameters of ewes of
both the experimental and control groups,
with a slight difference, were within the
physiological norm. At the same time, the
study of these parameters made it possible to
establish that the frequency of respiration
and pulse in the experimental group was
lower by 2.8 (P <0.05) and 2.4 units than in
the group of control animals, which is
apparently associated with the processes of
thermoregulation. animals.

The efficiency and competitiveness of
sheep breeding are determined by a number
of factors, the leading place among which is
the selective improvement of breeds, the
rational use of genetic resources, the use of
scientifically grounded low-cost
technologies that combine biological
characteristics, adaptive capabilities of
sheep, natural-climatic and fodder resources
in the breeding zone.

A number of modern studies are
devoted to the development of technological
methods that provide a reduction in material
costs and at the same time allow an increase
in the yield of sheep-raising products, to
improve its quality [1,2]. (Aboneev V.V.,
2012; Zarytovsky V.S. et al. 1990;).

One of the technological methods
influencing the quantity and quality of sheep
breeding products is the improvement of
natural and the creation of cultural pastures.
More than half of the total increase in live
weight of cattle and sheep, as well as wool,
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is obtained on pasture fodder around the
world.

Grazing by animals is the most
economical, modern and efficient way of
continuous and continuous process of
converting crop resources into animal
products.

Improving the feeding system, which
should be based on a deeper knowledge of
the basics of sheep nutrition, can play the
greatest role in increasing the productivity of
animals. Therefore, when feeding animals, it
IS necessary to take into account not only the
amount of given feed, but also the quality,
which can significantly affect the level of
balanced rations.

Under the existing system of keeping
sheep, their rations in the winter period
consist mainly of roughage, coarse-stemmed
hay, straw and a small amount of
concentrated feed. The use of these feeds in
their natural form leads to large losses, and
their distribution to animals is difficult to
mechanize. This leads, firstly, to the
irrational use of roughage, since the
consumption of straw does not exceed 40%
and additionally part of the roughage in the
form of scraps goes to waste; secondly, it
leads to a decrease in labor productivity due
to unnecessary transportation, additional
costs of manual labor, repetition of the same
operations for feeding different fodders.

In the zone of Northern Kazakhstan,
the main source of green fodder is summer
natural pastures, but due to the short period
of pasture maintenance, the need for its
artificial lengthening has ripened.

Cold preservation of plants is a
promising means for their preservation and
use. However, the issue has been little
studied, but one thing is clear that due to the
great plasticity of plants to changing
environmental conditions, the possibilities
of practical use of cold as a preservative are
truly unlimited.

So, according to some reports, green
fodder is biologically valuable also in that
only they contain chlorophyll, which is
necessary for animals for the intensive work
of the hematopoietic organs. The body of an
animal is able to accumulate chlorophyll and
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then use it sparingly. However, if animals for
a long time (5-6 months) do not receive food
with the presence of chlorophyll, or at least
the products of its decay, then according to
GG Belekhov [3], the body is weakened and
exposed to various diseases.

Particular importance in providing
animals with green food should be given in
the late autumn and winter periods, when
animals, due to their absence, receive
relatively less nutrients than in summer.

In sheep breeding, the level of feeding
of queens is carried out taking into account
the needs of their body in the amount and
types of feed in different physiological
periods of life, based on the established
feeding norms. Therefore, in order to get
high  productivity from animals in
Table 1. Ewes feeding diet

accordance with their genetic potential, it is
necessary to provide them with a complete,
balanced feeding.

It was in this direction that scientific
research was carried out on the influence of
artificial autumn-winter pastures on the
health and productivity of ewes and their
offspring. Summer crops of spring rape with
the onset of stable cold weather (the second
half of October) were mowed into swaths
and left under the snow for further feeding to
the sheep. To study the productive effect of
frozen food, two groups of ewes were
formed, the control one - receiving the
traditional  feeding ration and the
experimental one - the green mass of spring
rape preserved by natural cold (table 1).

The name of the feed and the content of the diet Groups of queens
Control Experienced
Grain — grass hay, kg 1,0 0,5
Corn silage, kg 3,0 =
Frozen green mass, kg = 4,5
Barley shit, kg 0,5 0,5
Table salt, g 19 19
The diet contains:
Feed units, kg 1,62 1,62
Digestible protein, g 130 139

To equalize the diet, the experimental
queens were additionally fed with hay and
concentrates. Usually, ewes were fed before
pasture, so that the frozen mass was not eaten
on an empty stomach. The animals were
grazed for two months with the onset of
persistent cold weather and were
subsequently fed from copen.

For accurate and objective accounting
of productivity indicators, conformation and
other data, the experimental and control
groups of sheep were selected according to
the method of analogues (by live weight,
phenotype, wool cut, age), which were
marked with special marks.

SI Novopashina, Yu.D. Kvitko, M.Yu.
Sannikov and others [4] note that adequate
feeding plays an important role in
maintaining good health and high
productivity of animals. More efficient use

Journal 5 (59) 2021

175

of dietary nutrients, including protein, is
confirmed by high productivity,
reproductive capacity and milk production
of queens.

Fertility of queens depends on many
factors, the main of which are breed, age,
fatness, timing of estrus and lambing [5].

In this regard, one of the tasks of our
own research was to study the effect of green
food frozen by natural cold on the
reproductive ability of ewes, their milk
production, as well as the safety of lambs
before beating and 12 months.

Analysis of the data obtained shows
that the diet received by the experimental
group did not have a negative effect on the
reproductive ability of ewes (table 2). In the
compared groups, there was no difference in
the number of cases of reproductive
disorders during the lambing period.
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Table 2. Reproductive capacity of queens and safety of lambs

Indicator Group
control experienced

Inseminated queens, naked 100 112
Hugged queens, naked: 96 110
including normally aborted 94 108

stillbirths - 2

2 -

Remained yalov, goal 4 2
Fertility per 100 embracing queens, % 135,4 134,5
Received lambs total, goal 130 148
Safety of lambs from birth to beating, goal. 124 142
Safety of lambs from birth to beating, % 95,4 95,9
Safety of lambs from birth to 12 months, goal 110 128
Safety of lambs from birth to 12 months., % 84,6 86,5

Analyzing the data in Table 2, it can be
noted that the fertilization of queens within
the groups varied from 96 to 98.2%. In turn,
this indicator in the experimental group
compared to the control group was 2.2%
higher. But, in terms of fertility per 100
embracing queens, the experimental group
was inferior to the control group I uterus by
0.9%.

Thus, we have not revealed a negative
effect of frozen feed on the reproductive
ability of queens.

It is known that the reproductive
ability of animals is not limited only to
fertility. Profitable management of the
industry is possible only with high
preservation of young animals (M.F. Ivanov,
1949, V.A. Moroz, 2015) [6, 9].

E.A. Kuleshova [7] dealt with the
problem of increasing the productivity and
viability of young animals in the first days of
life. According to the author, this is largely
due to the conditions of feeding and
maintenance.

The safety of young animals is one of
the most important economic indicators of
reproduction. It is estimated as the
percentage of animals preserved by a certain
age from the number available at the
beginning of the accounting period. In
practice, safety is taken into account from
birth to beating.

The animals of the experimental group
outperformed the peers of the control group
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in terms of safety before beating by 0.5%,
and by the age of 12 months this indicator
was 1.9% higher, which can be attributed to
the increased milk content of ewes whose
lambs consumed more nutrients with milk,
which affected the resistance of the resulting
young and the percentage of its safety. This
is evidenced by the research of N.D.
Chistyakov, I.N. Bronnikov, V.l. Chavrenko
and others. [8] who found that with an
increase in the milk content of ewes, more
nutrients and minerals are released with
milk, which affects the growth and
development of lambs.

In the future, groups of queens and
offspring were kept in the same flock by
lambing, which provided them with equal
conditions of maintenance and feeding. The
method of keeping queens and lambs before
entering the pasture is kosher-basic, with
lambs entering the pasture after being beaten
at the age of 4 months, they were in the same
flock.

The milk of sheep in the first one and
a half to two months of the lambs' life serves
as the main source of energy. Therefore, the
growth and development of lambs depends
on the milk content of the queens. This is
especially important when growing two or
more lambs under the uterus. The dairy
productivity of sheep has a high genetic and
phenotypic variability. The peak of milk
productivity falls on 20-30 days after
lambing. It is very important to assess the
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milk production of queens to determine the
increase in the live weight of lambs before
beating, making regular weighing (Moroz
V.A. etal., 2015) [9].

V.V. Mungin [10] revealed that
optimization of queen diets contributes to an
increase in the fertility of queens by 13.4%,
lactation of lactating individuals by 14.5%
(P<0.01), an increase in fat and protein in
milk by 0.22% and 0.18%, the amount of
polyunsaturated acids by 32.2% (P<0.05).

In the first days of life, lambs feed on
their mother's milk, so the mother's milk has
a great direct impact on the growth and

development of lambs in the first month of
life. The milk production of queens is
determined by the growth of lambs in the first
month of their life. Lambs spend from 4.5 to
6 kg of mother's milk per 1 kg of growth,
therefore, for each breed of the herd, it is
necessary to determine its own level of milk
consumption for the growth of lambs.

We tend to explain the positive effect
of frozen food on the safety of lambs by the
greater milk content of queens. Thus, the
sheep of the experimental group in the first
month of lactation had a higher milk content
of 160 g or 10.9% (Table 3).

Table 3. Live weight gain of lambs and milk production of queens.

Indicator Group .
control experienced

Live weight of lambs aged, kg:

at birth 4,2+0,01 4,3+0,01

1 month 12,9+0,53 14,1+0,37*

4 months 24,9+0,41 26,4+0,39*
Live weight gain of lambs in 4 months:

absolute, kg 20,7+0,31 22,1+0,3

relative, % 497,1+0,35 514,0+0,4

average daily, g 173,1+3,97 183,9+4,0
iAvera}ge daily lactation of queens in 1 month of 1466,7+93.2 1626.7+59 2
actation, ¢

* - P<0,05
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Apparently,  this  provided a
significantly high increase in the live weight
of lambs in the first month of life by 1.2 kg
or 9.3% (P< 0.05). The best provision of
young animals in the early period of
ontogenesis with mother's milk had a
positive effect on the dynamics of the live
weight of lambs until the moment of their
culling. By this period, they were 1.5 kg or
6.0% (P<0.05) heavier than their peers from
the control group due to 6.2% larger average
daily gains.

Since adaptation is based on the ability
of body systems to respond to paratypical
factors by changing productivity, as well as
the intensity of physiological and
biochemical parameters  (L.N.Skorykh,
2012) [11], to assess the effectiveness of
technological techniques and justification,
we conducted studies that allowed us to
identify the degree of adaptation of sheep to

the environment, to study their physiological
and biochemical parameters in terms of their
ability to fully realize their hereditary
potential.

The second half of the pregnancy of
ewes and especially the last month, when the
most intensive growth of the fetus occurs,
also has a certain effect on physiological and
biochemical processes.

In this regard, the study of the effect of
frozen green feed on the physiological,
biochemical and clinical parameters of sheep
and their offspring seems relevant.

The studied parameters were within the
physiological norm. At the same time, the
study of these parameters allowed us to
establish that the respiratory rate and pulse
rate in the experimental group were 2.8
(P<0.05) and 2.4 units less than in the control
animal group (Table 4).

Table 4. Clinical indicators of pregnant queens (n=10).

Indicator Group

control experienced
Body temperature, °C 39,3+0,04 39,7+0,05
Respiratory rate, min. 29,5+0,75 26,7+0,69*
Pulse rate, min. 78,4+1,73 76,0+0,82

Note: * P<0,05

The observed phenomenon seems to be
related to thermoregulation processes:
experienced animals performed fewer
respiratory movements to maintain optimal
body temperature and remove excess heat,
and at the same time, respectively, the pulse
rate was lower.
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SECTION IV. MECHANIZATION
UDC 518+636.32/38:619:576.89

Osmonov Y.J., Nazarov Y.O., Jusubalieva A.J., Temirbaeva.N.Y.,
Narymbetov M.S., Umetalieva Ch.T.
Kyrgyz national agrarian university
USING A HELIACOLLECTOR TO MAINTAIN THE TEMPERATURE REGIME OF
ACARICIDAL FLUID

Annotation. In this article, a mathematical description of the processes, changes in temperature,
mass and concentration of acaricidal emulsion in the process of bathing sheep in a bath is carried
out for the purpose of therapeutic and prophylactic treatment against ectoparasites. Using the
energy balance equations, equations for changing the temperature of the working fluid in the bath
are obtained, and the time for which the maximum allowable temperature of the working fluid is
reached is determined. Dependences, changes in the mass and concentration of acaricide of the
working emulsion on the number of treated sheep, depending on the length of the wool, were
obtained for different values of the volume of the bath. To optimize the processes occurring in the
working emulsion when bathing sheep, according to the above equations, a program was created
that makes it possible to carry out the corresponding calculations on a computer.

Key words: sheep bathing bath, working emulsion, wool length, number of sheep, balance
controls, acaricidal substance, ectoparasites.

Ocmonos bl./Ix., Hazapos C.O., KycyoaauneBa A.JK., Temupoaesa H.bl. HapsimOeToB
M.C., Ymeraauesa U.T.
Kvipewiz ynymmyk aepapovik ynueepcumemu
HUCITOJIb30BAHHUE I'EJIMOKOJIJIEKTOPA JIUIA NIOJAEP X KXAHUSA
TEMIIEPATYPHOI'O PEXKUMA AKAPUIIUIHOM XKUJIKOCTH

Annomauusn: B oannoii cmamve, 6bINOIHEHO MAMEMAMUYECKOe ONUCAHUE NPOYECCO8, USMEHEHUS
memnepamypbol, MAccol U KOHYESHMPAayuu aKapuyuoHol MYIbCull 8 npoyecce Kynawus oeey 6
sanne. Hcnonv3ys ypaswenuss 6ananca dHepeuu  NOJLYYEHbL  3ABUCUMOCMU  U3MEHEHUs.
memnepamypbl pabouetl HCUOKOCMU 8 BAHHe, ONPedeNeHO 8peMs, 3d KOmopoe 00CMmu2aemcs
MAKCUMANILHO,  OONYCMUMOe 3HaueHue memnepamypvl paboueti dcuokocmu. ITlonyuenvl
3A6UCUMOCIU, UBMEHEHUS. MACCbl U KOHYEHMpayuu akapuyuoa pabouei IMyibCuu  om
KOIU4ecmea oopabomanHvlx osey 6 3asUCUMOCIU OM  ONUHbL WEPCMU NPU PASHLIX 3HAYEHUSIX
obvema eanmbi.

Knwuesvte cnosa: sanna 0ns Kynawus osey, paboudas 2MyaibCus, OIUHA WEPCMU, KOIUYECmE0
oeey, ypasHeHus OANAHCA, AKAPUYUOHOE BeUecmaEo, IKMONapasunol.

Ocmonos bl./Ix., Hazapos C.O., KycybaaueBa A.2K., TemupoaeBa H.bl., Hapsim0eroB
M.C., YmeraaueBa U.T.
Kuipevizckutl nayuonanouwiii aepaphulii yHugepcumem
AKAPUIIUIJIUK CYUYKTYKTYH TEMIEPATYPAJIBIK PEXKUMUH CAKTOO
YUYYH I'EJIMOKOJVIEKTOPAY KOJIJOHYY

Annomauyusa. byn maxanada roiunopdy 6amHaza canyy npoyeccuHoe2u memnepamypaHbulH,
MACCACHLIHbIH — JCAHA — AKAPUYUOOUK — IMYIbCUS  KOHYEHMPAYUACLIHLIH — 6320PYULYHYH
MAmMemMamuKaniblk MyHe300Mocy bepuncen. DHepeus OaNaAHCLIHbIH MeHOeMeNepUt KOAOOHYY
MEHeH  8aHHAOA2bl  HCYMYWIYY  CYIOKMYKMYH — MEeMNepamypacbiiblh — 0320PYUIYHYH — KO3
KAPAHOBLILIKMAPLL AILIHAM HCAHA HCYMYUWIHY CYIOKMYKMYH MAKCUMANOYy ypyKcam 6epuneen
memMnepamypacvlia dHcemken yoaxvim anvikmanam. KyHoyH y3yHoyeyHa dcapaula uiimemuieet
KOUIOPOYH CAHbIHA KO3 KAPAHOBLILIK, HCYMYWYY IMYAbCUAHBIH AKAPUYUOUHUH MACCACLIHBIH
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HCAHA KOHYEHMPAYUACHIHbIH e32epYUly BAHHAHbIH KEIeMYHVH ap KAaHOau MAaHuiepu VuyH
ANILIHeAH.

Hezuszeu co300p: KOUIOpOY KYNKALOO YUYH BAHHA, HCYMYUIHY IMYIbCUSL, HCYH V3ZYHOY2Y, KOUOVH
camvl, OAIAHCMBIK MeHoeme, aKapuyuoOux 3am, SKMonapaummep.

Introduction It is known that the body temperature
of the treated sheep is 38 ° C, and the
temperature of the working fluid in the bath
should not exceed 200C + 10C (when using
the neocidol preparation). Stable preservation
of the temperature of the working emulsion
in the bath during the bathing of sheep within
190C ... 210C is an important factor, since at
a temperature of the working emulsion above
210C grease is washed off from the wool of
the sheep, where acaricidal substances are
fixed providing disease prevention [1].

In the sheep-household economies of
Kyrgyzstan, therapeutic and prophylactic
treatment of sheep against ectoparasites is
carried out by bathing them in special baths
filled with an acaricidal emulsion. This
method provides sufficiently high-quality
treatments due to the complete penetration of
the emulsion to the skin under the action of
hydrodynamic pressure [1]. The use of a
heliacollector to maintain the temperature
regime of the acaricidal fluid in the bath in
the sheep bathing meets the requirements of An increase in the temperature of the
autonomization energy saving. working emulsion in the bath during bathing
of sheep from t0 to t occurs due to the thermal
energy of the processed sheep.
Research methods and results

From the energy balance it is possible to write the equation for the temperature change of
the working emulsion in the bath as follows [2]:

dt _ NKS(t,oe, o)
dr pLDhc ’
where N is the number of treated sheep; K - coefficient of heat transfer from the skin of a
sheep, J/ Km2; S is the total area of the skin surface of the sheep, m2; tovets - sheep temperature,
° K; thath - temperature of the working emulsion in the bath, ° K; p is the density of the working
emulsion, kg / m3; L - bath length, m; D - bath width, m; h - bath height, m; c is the heat capacity
of the working emulsion, kg /J °K.

@)

Equation (1) is valid for the condition when the process of bathing sheep occurs
continuously.

Let us introduce the following notation:

y = toeeu ~ Yeanna

_ NKS )
pLDhc’
Then equation (1) will take the following form:

ﬂ—Ayzo. 3)
dr
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If at the initial moment the temperature of the working emulsion in the bath is equal to t
(0) =t bath, then the solution of equation (3) describes the change in the temperature of the working
emulsion in the bath:

y=e"C . 4)

When the temperature of the working emulsion in the bath reaches the temperature t using
equations (1), (3) and (4), it is possible to determine the temperature rise of the working fluid in
the bath during bathing of the sheep

Q)

AaHHa

t-t_ =e’C wm tztwm+exp{ NKSz }C

pLDhc

Since when bathing sheep, the maximum permissible temperature of the working emulsion
should not exceed 21 ° C, it is possible to determine the time during which this temperature value
is reached

In (t B teal—ma)pLDhC
NKS '

(6)

Changes in the temperature of the working emulsion in the process of bathing sheep with
different mass of liquid and the number of sheep are shown in Figures 1 and2.

temperature CC

36
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et e 1
2z e D
P ".'—'—'_"'----.-_'_-_
LE .-_.._....-—-“""""_"_
0 % 72 108 144 180
time, sek

Rice. 1. Change in the temperature of the working emulsion in the bath during the bathing
of sheep: (V1 =5000 liters. 1- the number of sheep is 3, 2-the number of sheep is 5).
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temperature °C
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Rice. 2. Change in the temperature of the working fluid in the bath during the bathing of
sheep: (V =6000 I., 1- the number of sheep is 3, 2-the number of sheep is 5).

Thus, in the process of bathing the sheep, a gradual increase in temperature is observed due
to heat transfer from the sheep’s body to the liquid. The more sheep there are in the bath, the more
intense the heat transfer takes place. With an increase in the mass of liquid in the bath, the
temperature rise slows down.

The use of a solar collector in a cup installation is provided on days when the ambient
temperature is + (10-150C) and below. At the same time, the heat transfer from the sheep's body
to the liquid is not enough to maintain the optimal temperature of the working fluid equal to +
210C.

When bathing sheep, their wool impregnates a certain part of the liquid, which leads to the
consumption of the working emulsion and a decrease in the concentration of the acaricidal
substance in it. These indicators are directly proportional to the area of wool, skin of the sheep and
the total number of treated sheep. If the initial mass of the working emulsion in the bath is VO.
After bathing N sheep, this mass VO decreases by volume V and an additional volume Vadd is
required, that is,

V=V, . )
In a differentiated form, the change in the flow rate of the working emulsion V has the form
[3]:

dV =kSIdN, 8)
where K is the coefficient of consumption of the emulsion for wool saturation; S is the area
of the sheep's wool, m2; I is the length of the sheep's wool, m.

Integrating equation (8) we get:

Voon N
J‘dV:kSIJ'dN. 9)
0 0
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If for the additional volume VVadm of the working fluid, 1 / i part of the total volume of the
fluid is required, then the flow rate of the additional volume can be determined:

Vo

The value of i- is determined from the ratio: i = \</"—

jidv = kSITdN .
0 0

(10)

0

From equation (10), you can determine the number of treated sheep after which it is

necessary to refuel the bath:

_,
kS|

(11)

The dependence of the change in fluid consumption on the number of sheep (V = f (N)) at
different values of the wool length (Figure 3) show that the length of the wool of the working
sheep has a significant effect on the fluid consumption in the bath.

fivid flow, liter »

-]
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2 — —
3 N PR
___j__-,,,--
1
0 et

40

80 100
number of sheep

Rice. 3. Dependence of the change in fluid consumption on the number of sheep at different
values of the wool length: 1-€ = 8mm; 2- £ = 4mm.

The decrease in the concentration of
acaricidal substance (neocidol) in baths when
bathing sheep was studied experimentally.
Samples of the emulsion for analysis were
taken after treatment every 50 adult sheep. To
refuel the bath with a refueling solution, a
special device was used, the design of which
is protected by copyright certificate No.
1477399 [4].
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When studying the content of neocidol
in the working fluid when refueling the bath
using this device, it was noted that in the
operating mode the concentration of
acaricide remains within the values
recommended by the instructions (0.05 -
0.06% for neocidol). The refueling dose of
acaricidal substance depends on the length of
sheep wool and is 5.27 ... 5.35 ml / head for
neocidol (with a wool length of 4 mm), 12.4
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... 13.3 ml / head (with a wool length of 20
mm).

Conclusions

1. It has been established that in the process
of bathing sheep in a bath, the temperature of
the working emulsion gradually increases
due to heat transfer from the sheep's body to
the liquid. The intensity of the temperature
rise depends on the number of sheep and the
amount of liquid in the bath.

2. A mathematical description has been made
to determine the time for which the maximum
permissible temperature in the working
emulsion is reached, taking into account the
geometric parameters of the bath, the density
of the working emulsion and the number of
sheep simultaneously in the liquid.

3. The use of a solar collector to maintain the
optimum temperature of the working
emulsion is provided at an ambient
temperature of + (10-150C) and below.

4. The proposed device for refueling the bath
with refueling solutions, which in the
operating mode ensures the preservation of
the concentration of acaricide in the working
fluid within the values recommended by the
instructions.
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SECTION V. ECONOMY
UDC 339.13:637.12

Adiiaeva Chinara Keneshovna, Adylbekova Nurzat Omatovna
Kyrgyz National Agrarian University
ANALYSIS OF THE FUNCTIONING OF THE MILK AND DAIRY PRODUCTS
MARKET OF THE KYRGYZ REPUBLIC

Abstract. The article discusses the functioning and development of the country's milk and dairy
products market. Within the framework of this study, an analysis was made of the dynamics of the
production of milk and its processing products, exports, and the number and productivity of cows.
The contribution of various categories of farms to the receipt of raw milk has been studied.
Problems in milk production have been identified. Along with this, measures were proposed to
further increase the competitiveness of the dairy products produced.

Key words: Market of milk and dairy products, production, processing, animal husbandry,
productivity, export.

Anusiea Ununapa KenemosHna, Aabuioexkoa Hypzar OmaroBHa
Kuoipevizckuu nayuonanvhsiil acpapHulil ynugecumem
AHAJIN3 ® YKIIMIOHUPOBAHMS PBIHKA MOJIOKA 1 MOJIOYHOM
MPOAYKIIMA KBIPTBI3CKOM PECITYBJIMKH

AHHOTAUMA. B cmambve 6viia paccmompenvl YYHKYUOHUPOBAHUE U PA3BUMUE PLIHKA MOJIOKA U
MONOYHBIX NPOOYKMO8 Cmpawnvl. B pamkax Hacmoawezo ucciedo8anusi 0bii NPoeeoeH aHaau3
OUHAMUKU 00BEMO8 NpoU3B0OCMEa MOJOKA U NPOOYKMOE e20 nepepabomixu, 3Kcnopma u,
N020N06b5 U NPOOYKMUBHOCIU KOPO8. H3yueH 6KIA0 pasiuuHblX Kame2opuil XO35Ucme npu
NOIYYEHUU CbIPO2O MONOKA. Buvlsisnenvl npobaemvl 6 npouzsoocmee monoxa. Hapsoy ¢ smum 6viau
NpeonodiCeHbl Mepbl NO  OdlbHelueM)y NOBbIUEHUIO NOBbIUEHUE KOHKYPEHMOCNOCOOHOCMU
npoU3800UMOL MOJIOYHOU NPOOYKYUU.

KawueBble ciioBa: PulHOK MONOKA U MOJIOYHOU NPOOYKYUU, NPOU3BOOCMBO, nepepabomkd,
AHCUBOMHOBOOCMBO, NPOOYKMUBHOCHIb, IKCHOPM

Anusiea UbiHapa KenemoBHa, AnbliidexkoBa Hyp3zar OmaroBHa
Koipeviz ynymmyx acpapovix ynueecumemu

KbIPT'BI3 PECIIYBJIMKACBIHJA CYT )KAHA CYT ITPOAYKIIUAJIAPBIHBIH
PBIHOI'YHYH HIIIHUH TAJA0O

AHHOTamMA. Maxanaoa 6IKOHYH CYym JHCaAHA CYm A3bIKMAPbl PLIHOSYHYH UWMeWU HCaAHA
oHyeywy mankyyranam. Byn usunoeenyH anxkacelHoa cym Jicama aubl Kaupa uumemyy
NPOOYKMYNApbiH — OHOYPYY  OUHAMUKACHIHA, — OKCNOPMKO,  VUAAPObIH — CAHbIHA — JHCAHA
NPOOYKMYYVIY2YHA Mandoo ocypey3yncon. Yuiku cymmy anyyea uapbanapovin ap mypoyy
KaAme20pusiiapblHblH KOWKOH Canbimbl usuioeneen. Cym eHOypyyoe2y npodiemanap aHbiKmaaowl.
Myny menen xamap OHOYPYNCOH CYM A3bIKMAPLIHGIH AMAAHOAUIMBIKKA IHCOHOOMOYYAYeYH
MBIHOGH apbl HCO20PYIamyy 600HYA Yapanap CyHyumanosl.

O3exTYY ce3aep: Cym odwcana cym azblKmapblHbIH PLIHO2Y, 6HOYPYY, Kaupa uuwimemyy, Mai
uapbauwlIblebl, NPOOYKMYVAVK, IKCHOPM.
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The milk and dairy products market is
undoubtedly one of the most important food
markets for our country. Milk and dairy
products are among the most essential foods
in the diet of every person. But it is also a
source of income for many households in the
economy. According to the National
Statistical Committee of the Kyrgyz Republic
(hereinafter referred to as NSC KR), 49.7%
of milk is produced in personal subsidiary
farms of citizens. It should be noted that milk
is the main raw material for the dairy
industry.

Thus, the production of milk, the
consumption of unconditionally high-quality
and affordable milk is one of the main tasks
of socio-economic importance.

Its functioning is conditioned by both general
market laws and patterns, and its specific
features, conditions of product formation.
The efficiency of market development
primarily depends on the level of the state of
dairy cattle breeding [1].

The share of livestock in the agricultural
sector of Kyrgyzstan is high and amounts to

47.1%, with dairy farming following meat
production and accounting for 32.5% of all
agricultural production.

The annual milk production in Kyrgyzstan is
approximately 1.5-1.6 million tons (Fig. 1) of
each 2.5% is used for industrial processing.
In 2020, 1668.0 thousand tons of milk were
produced. The increase in milk production in
2020 compared to 2019 by 2.4% is due to an
increase in the number of cows by 2.3% or by
19,780 heads and a slight increase in milk
yield per cow. The average annual milk yield
per cow in 2020 was 2006 kg, in 2019 - 2004
kg. As the analysis of statistical data has
shown, there is an increase in the number of
cows in Kyrgyzstan, but their productivity,
despite not significant growth, leaves much
to be desired. Since, in comparison with a
similar indicator among the countries of the
EAEU, for example, with Belarus and with
Russia, the average milk yield in the republic
is 2.1-2.5 times lower.

Among the EAEU countries, Belarus has the
highest milk yields per cow - 4,943 kg.

Figure 1

Milk production in the Kyrgyz Republic (thousand tons)
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Source: compiled according to the data of the NSC KR, coll. Kyrgyzstan in Figures 2021 page 219

[2].

Due to the natural and economic conditions and the peculiarities of population settlement in the
regions of the republic, the main zones of milk production in Kyrgyzstan are not evenly located.
There are significant differences between individual regions in terms of gross milk production

(Table 1)
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Table 1.
Milk production by regions of the Kyrgyz Republic
(in farms of all categories, thousand tons.)
2019in %
2015 2016 2017 2018 2019 by 2015

Batken region 96,3 96,3 96,6 100,5 103,9 107,8
Jalal-Abad region 311,2 318,5 329,2 329,2 337,3 108,3
Issyk-Kul region 208,6 218,5 223,7 232,1 238,8 114,4
Naryn region 120,4 123,3 124,7 126,7 129,7 107,7
Osh region 299,6 310,5 317,7 323,4 329,3 109,9
Talas region 76,2 76,2 76,2 75,2 75,6 99,2
Chui region 373,3 388,1 398,8 402,4 413,2 110,6
Total for the republic 1481,1 | 1524,6 | 1556,2 |1589,7 1 627,8 109,9

Source: compiled according to the data of the NSC KR, coll. "Agriculture of the Kyrgyz Republic™
2020 [5].

Analysis of milk production in the context of regions of the country for the period 2015-2019
shows growth in all regions, except for the Talas region where the gross milk yield decreased by
0.8%. And the largest increase in milk production is noted in such regions as Issyk-Kul, Chui by
14.4% 10.6%, as well as Osh, Jalal-Abad and Batken regions by 9.9%, 8.3% and 7.8 %
respectively.

The largest producers are stay the producers of the Chui, Jalal-Abad and Osh regions. Their share
in 2019 accounted for 66.3% of the gross milk production in the republic. (fig. 2). Chui oblast is
characterized by the highest level of development of dairy farming in Kyrgyzstan. The region
consists of 8 districts, each of which has developed milk production.

Figure 2
The share of regions in milk production to the total volume of 2019 in%
Batken region,
Chuiregion, 6.4%
25.4%
Jalal-Abad
region, 20.7%
Talas region, V
4.6%
Issyk-Kul region,
14.7%
Osh region, .
20.2% Naryn region,
8.0%
Source: compiled according to the data of the NSC KR, coll. "Agriculture of the Kyrgyz Republic”

2020 [5].
In Kyrgyzstan, the main milk producers are peasant farms and personal subsidiary plots of citizens.
(tab. 2)
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In gross milk production, the share of peasant (farm) households slightly increased (49.5% in 2015
t0 49.8% in 2019) and subsidiary farms over the same period increased from 49.5 to 49.7%. State
and collective farms do not play a significant role in milk production: their share is only 0.4% in

20109.
Table 2.
Gross milk production by categories of farms in the Kyrgyz Republic, thousand tons
Share of
2019in | farmsto
2015 2016 2017 2018 2019 % by total
2015 volume,%
Gross production,
incl. 14811 | 15246 | 1556,2 | 1589,7 | 1 627,8 | 109,9 100
State farms 0,3 0,3 0,3 0,2 0,1 33,3 -
Collective farms
12,1 10,2 9,3 9,0 6,8 56,1 0,4
Peasant (farm) farms
734,4 752,6 782,6 799,5 810,7 110,3 49,8
Personal subsidiary
plots of citizens 734,3 761,6 764,0 781,0 810,2 110,3 49,7

Source: compiled according to the data of the NSC KR, coll. "Agriculture of the Kyrgyz Republic”

2020 [5].

The specificity of the country's dairy market
is as follows: short shelf life of primary
products (milk), the universal nature of its
use; the ubiquitous nature of the production,
processing and sale of dairy products and the
priorities of local markets [3].

The dairy industry is one of the most
important and dynamically developing
industries in the processing sector of the
country's economy. The dairy industry
accounts for over 20% of all food products.
Dairy processing in the Kyrgyz Republic,
according to statistical data, represents 144
milk processing enterprises and more than
300 private producers of dairy products [4].
Most of the milk processing enterprises are
located in the Chui region and in the city of
Bishkek, where they account for about 60-
70% of the total volume. This year milk
processing enterprises of the country were
produced: butter of all types - 5621.1 tons,
cheeses of all types, including processed -
3628.9 tons, processed liquid milk - 40471.0
tons, milk and cream in solid forms - 6265,7
tons, ice cream - 5066.6 tons. From 2015 to
2019, the production of butter of all types in
the republic increased by 2.6 times, cheeses
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of all types, including processed cheese -
0.3%, processed liquid milk - 28%, ice cream
- 57.4%.

Dairy products are not only consumed in the
domestic market, but also exported to
neighboring countries. Exports of milk and
dairy products of the Kyrgyz Republic are
shown in Table 3.

In 2020, compared to 2016, the total volume
of exports of dairy products doubled and
reached almost 35 thousand tons for a total of
$ 46 million. Currently, such basic dairy
products as butter (37% of the commodity
volume), cheese and cottage cheese (21%),
condensed and dry milk and cream (17%), as
well as non-condensed milk and cream (13%)
and fermented milk products (about 11%).
Basically, dairy products were exported to
Kazakhstan, where in 2020 products were
delivered for $ 24.1 million, which is more
than 52% of the total export of these
products, as well as to Russia (for $ 21
million, or about 46%). Also, dairy products
are supplied to countries such as Uzbekistan
(for $ 705 thousand) and Tajikistan (for $ 217
thousand), [6].
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Table 3
Export of milk and dairy products of the Kyrgyz Republic
Years Total of which by main partner countries
Kazakhstan Russia Uzbekistan Tajikistan
One thousand dollars
2016 22 610,2 10 862,5 11717,5 - 29,4
2017 339711 20 922,6 12 965,5 0,2 78,0
2018 316634 15 875,5 14 889,9 596,8 286,0
2019 45 404,1 16 057,0 28 889,7 298,5 143,6
2020 46 086,7 24 084,0 21 043,4 704,5 217,1
Percentage of the previous yea

2016 83,2 46,4 - - 2,0
2017 150,2 192,6 110,7 - 265,3
2018 93,2 75,9 114,8 - 366,7
2019 143,4 101,1 194,0 50,0 50,2
2020 101,5 150,0 72,8 236,0 151,2

Source: data of the NSC KR [6].

Analysis of the milk and dairy products
market in Kyrgyzstan over the past five years
has shown that there is a positive growth
trend in such indicators as milk production,
an increase in the number of cows, and the
export of dairy products. In the future, there
are great opportunities to increase these
indicators. But for this it is necessary to
eliminate a number of basic problems, which
are noted by many researchers of the
problems of the development of the milk
market in Kyrgyzstan. These problems are:

- small-scale production;

- low quality of raw materials and finished
products;

- lack of feed;

- weak level of breeding;

- unstable epizootic situation;

- unwillingness of young specialists to work
in production [5].
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The lack of raw materials for processing is
due to the fact that the main milk producers
are small farms with 2-3 dairy cows. Most of
the small producers started dairy farming on
the plots obtained after the collapse of the
USSR, and still do not have the basic
technology. It is difficult to produce
consistent volumes and maintain quality for
these manufacturers.

The quality of milk is the great importance,
since milk and dairy products are in demand
by all segments of the population. Milk is
supplied for processing from households
whose production technology, in fact, cannot
provide high quality.

It is important to observe the hygiene of raw
milk from milking to processing, removing
impurities, controlling the temperature and
sterilization time. Most of the problems with
dairy products in Kyrgyzstan are associated
with milking. This is due to a lack of
knowledge regarding hygiene and quality
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control. The quality of raw milk is especially
important for improving the quality of dairy
products and ensuring food safety in the
republic.

Milk  collection is carried out by
intermediaries who formed the raw milk
procurement market in the middle of the
1990. There are no statistics because there is
no network for the purchase of milk from
agricultural producers to milk processors.
Nobody could evaluate this market. Only
according to the observation of some
researchers of the  milk  market,
intermediaries have 20-30 percent of the final
price.

In order to maintain a stable sale of dairy
products, Kyrgyzstan needs to increase the
competitiveness of its dairy products in the
market, to carry out selection and breeding
work in the field of dairy cattle breeding.
Also, work to improve the image of dairy
products of Kyrgyzstan in exported
countries, since our dairy products are
inexpensive and natural. For this, it is
necessary to build a system for the production
of dairy products, from milking to the
production of final products that would meet
strict standards. This will change the image
of a natural products and make it with high
quality and affordable.
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MATHEMATICAL MODEL OF THE TASK OF OPTIMIZING
THE PRODUCTION AND PROCESSING OF LIVESTOCK PRODUCTS

Abstract: The article presents a developed mathematical model and algorithm for solving the
problem of optimization of production and processing of livestock products, where the optimal
volume of produced and processed products and the corresponding amount of investment (credit)
received by the farm to create an enterprise for processing these products are determined.

Key words: mathematic model, optimization of production, livestock products, investment,
farming.

Kycynbaesa I'yab3art, UOpaeBa Hypuia
Kuoipevizckuu nayuonanvusiil acpapHulii yHueepcumen
MATEMATHUYECKASA MOJIEJIb 3AJJAYU OIITUMU3ALINU TPOU3BOACTBA 1
HNEPEPABOTKHU MMNPOAYKIUHN )KUBOTHOBOACTBA

AHHOTAUMA: B cmamve pazpabomana mamemamuyeckas Mooelb U aieopumm peuleHus 3a0ayu
ONMUMUZAYUU NPOUBOOCEA U NEePePadOmMKU NPOOYKYUU HCUBOMHOBOOCMEA, 20e ONPeOesiencs
ONMUMATLHBIL 00BEeM NPOUBOOUMOU U Nepepadbamvleaemoll NPOOYKYUU U COOmMeemcmeyouull
00veMm unsecmuyuu (Kpeouma), NOAYYAEMOU XO3AUCMEOM O CO30AHUS NPEONPUAMUS NO
nepepabomgie dmoti NPOOYKYUu.

KawueBble ciioBa: mamemamuyeckas Mooelb, ONMUMUZAYUSL NPOU3BOOCMEA, NPOOVKYUSL
AHCUBOMHOBOOCMBA, UHBECTNUYUU, XO3AUCTEO

Kycynoaesa I'yab3ar, UOpaeBa Hypuia
Koipeviz ymymmyx acpapovix ynueepcumemu
MAJI YAPBA ITPOAYKIUSAJIAPBIH JASAPTOOHY ’KAHA UIITETYYHY
OIITUMAJIJAUITBIPYY MACEJIEJIEPUHUH MATEMATUKAJIBIK MOJEJIN

AuHoTamus: Makanaoa man yapba npooOyKmMulIapblH OHOYPYYHY HCAHA KaAupa UmemyyHy
ONMUMANIOAUWIMBIPYY MACENEeCUH  YEUYYHYH MAMeMAmuKaiblk MOOeIU JHCAHA — aneopummu
UWmMenun YvlKKaH, MblHOA OHOYPYICOH JHCAHA KAUPA Umemuicen npoOyKYUsIHbIH ONMUMALOYy
KeNoMy dcana 4apba mapabvinan 0V NpOOYKMuLIApObl KAUPA Umemyyuy UUKAHaAHbl My3yy
VUYH QIblHEAH UHBECMUYUSAHBIH (KPEOUMMUH) muewenyy KeioMy aHbIKmaiam.

Herusru cesnep: mamemamuxanvlk mooelb, OHOYPYUIMY ONMUMALOAUMBIPYY, Mall 4apba
NPOOYKMbLIAP®L, UHEECMUYUsl, 4apoa.

Introduction This article describes the to increase the quality and efficiency of
benefits of applying the mathematical model agricultural production are revealed.
in detail and calculation method of the

considered problem of choosing the optimal Problem statement and mathematical

. model
variant of development of the economy. On
the basis of mathematical modeling of Let a livestock farm that has crops of
production processes the reserves and ways different categories (irrigated, rainfed, etc.) in

the amount of s, k € K plans to develop its
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activity. There is ample opportunity for the
farm to produce agricultural products,
depending on the chosen development option
,7 € R. Since livestock products (meat, milk,
etc.) produced by the farm are part of
perishable products, they need timely
processing. In this connection the farm plans
to create a small enterprise for processing of
livestock products. To create a small
enterprise, the farm needs to obtain
investment  (credit). The amount of
investment (credit) received by the farm
depends on the capacity of the processing
enterprise being created, and also the
processing capacity, in turn, is directly
Methods

related to the chosen development option of
the farm and depends on the volume of
livestock products being produced.
Depending on the chosen option for the
development of » € R will be determined by
the number of keeping animals of different
directions (dairy, meat, etc.) and the allotted
acreage for forage crops sy(sy = si), k €
K, r €R.

It is required to determine the best option for
the development of the economy and the
appropriate amount of investment (credit) so
that the profit from the production,
processing and sale of products will be the
maximum [4].

The mathematical model of the task can be represented as follows.

ZvEVO (dv - Cv)Zv + ZrER(A7 - (CT + AB))yr - max (l)
under the conditions
ZreR(a]"ﬂ - a}’)yr = ZvEV xjv , ] € ]*1 (2)
1
Zje]*axjv =2z,, VEV, (3)
ZrER kryr < G, (4)
ZTER yr = 1' (5)
y" €{0,1}, r €R, (6)
where Ab = Xjejo kek Cl Xjx » B0 = Xjes, 6 ¥/, TER, (7
and {1}, {97}, r € R - optimal solutions for the task
L(Y; T') = ZjE]O C]y]r - Zke[{ Zje]o C]rk x]rk > max, r € R (8)
under the conditions
ZjE]oij;c:SIC' k€K, r eR, (9)
Ykek G Xjp =Vvj = b}, jE€Jo, T ER, (10)
vi —bj =y, j€Jo, T ER, (11)
X =0,j€Jy, k€K, rER, (12)
Vi =0, jEJo, T ER, (13)

where j - index of the type of agricultural products which produced by the farm, j € J and J -
multitude of indices of the type of agricultural products of the farm, J = {1,2, ...,n}.

Consider the multitude J as a union of two non-intersecting subsets ] = J* U J,, J* N J, = @.

Jo - many types of crop products for animal feed, j € J;

J* - many types of livestock products intended for processing j € J*;

v - finished product type index after processing v € V;

V- many types of products after processing V = {1,2, ..., v}.

The known parameters:
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sy - the size of the k - category of crop area used by the farm under the r - development option (for
any development option r € R the farm prefers to use the sown area of all categories completely,
I.C. s, =5Sk),k €EK, r ER;

aj,- yield of j - category crop on k - category sown area under r - variant of farm development
j€Jo kKEK, TER;

bj - annual demand of the farm for the j-type of crop production used for animal feed under the
r- development option, j € J,, r €R;

where bf = Y,e, a; D[, j€]J, r €R, aj— annual requirement for j - type of agricultural
products per animal, according to the I- daily ration feeding according to r - variant of development

of the farm, j € J,,l € L,r € R;
D; — the number of animals kept on the | - daily feed ration by r - variant of development,
leL,reR;
c¢; — the wholesale price of j - type of crop production, j € J,,
cjr — expenditures per unit size of k - category of sown area under j - type of crop in the farm,
j€Jo, kKEK, TER;
a; — the volume of livestock production of the j - kind for the r - option of farm development,
where a] = ¥, 07,D], j €], reR;[1]

7, — annual production of the j - species obtained from one animal according to the | - daily feed
ration for the r - farm development option, j € J,,l € L,r € R;

a;,, — the rate of consumption of the j - type of livestock products for the v - type of finished
products, j € J*, v € V;

k™ — the size (credit) used to create a processing plant by the farm under the r - development
option, r € R;

c” — total costs of livestock production for the r - development option, r € R;

d,, c, — price of sales and consumption per unit volume of the v - type of the farm's finished
products, v € V;

G —the maximum allowable amount of investment (credit) received by the farm for the
development of the farm (for the establishment of a processing plant);

Ay — total expenditures of the farm for crop production according to the r - development option,
r €ER;

A} — income received by the farm from the sale of crop production under the r - development
option, r € R;

The required variables:

X, — Volume of livestock products of the j - kind, directed to the production of the v - kind of
finished products, j € J*, v € V;

xji — the size of the k-category sown area under the j - category crop for the r - option of farm
development, j€J,, k€K, r €ER;
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v; — production volume of j - type of crop production under r - development option development
option, j € J,, T ER;

yj — the volume of sales of the j - type of crop production for r - development option, j € J,, 7 €
R;

z,, — the volume of finished products of the v - kind to be sold by the farm, v € V/;

y" — Boolean variable, taking value 0 or 1, defining the variant of farm development, r € R ;

The target function (1) determines the maximum net income of the farm from the production and
processing of agricultural products;

Constraint (2) requires that the volume of livestock production of each species, excluding that used
for internal farm needs, must be allocated for production to each type of finished produced product;

Constraint (3) determines the volume of sold finished products for each type;

Constraint (4) requires that the amount of investment (credit) received by a farm to create an
enterprise for processing livestock products must not exceed the maximum capacity of the farm;

Equality (5) indicates that the farm must choose only one development option;

Condition (6) is a Boolean variable taking value 0 or 1, (7) requires nonnegativity of the variables
sought.

The target function (8) defines the net income from the production and sale of crop production,
except for the products used for the internal needs of the farm;

Constraint (9) requires that the acreage of all categories of the farm be fully utilized for crop
production;

Constraint (10) requires that the amount of agricultural production on the farm must be no less
than the amount the farm needs internally, i.e., for feed.

Equality (11) shows the amount of crop production sold for each species;
Conditions (12) and (13) require nonnegativity of variables.

Research results
The calculations begin by determining the value of the parameters b/, j € J,, r € R, aj, j €],
reR. Using the known data sy, k €K, r € R, aj, cjy,j €Jo, k€K, T ER, ¢;, j € Jowewill
make a numerical model of the problem according to (8)-(13). Solving the problem for each option
of the farm development r € R, we will define the optimal plans of sowing of areas under each
kind of crops {f}k, j€Jo, KEK, TE R,} and the corresponding production volumes for each
type {#], j € Jo, 7 € R}, and as well as the volume of sold crop products {37, j € J,, r €R,}
and the total expenditure and income of the farm from the sale of crop production,
respectively, i.e. {AG, A7, r € R}. [4]

Next, let's formulate a numerical model of the form (1)-(7), using the known data a;,, j € J*,

vev, ajr, djr,j €J", r€R, d,c,, vEV, K", Ay, A],c",G.[5]
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From the solution of the formulated numerical model of the form (1) - (7) we define the effective
variant of development and the appropriate size (credit), which provides the farm with the
maximum total profit from of production, processing and sale of agricultural products, that is we
define the optimal plan {y",r € R} and the corresponding values of the required variables

(%5, ¥, j€Jo, kEK, T €ER, z,, v €V]}. Thealgorithm of the calculation ends [4].

Conclusions

Using a mathematical model, the economic
entity determines the effective option for the
development of their economy and the
amount of credit received, delivering
maximum net income to the economy.

References

1. M. Asankulova, A. Zhusupbaev, and
G. Zhusupbaeva, “Determination of the
maximum income of the company with
limited finances,” Actual Dir. Sci. Res. XXI
Century theory Pract. Directions of scientific
research of the XXI century theory and
practice, Vol. 3, Ne 7-1(18-1), pp. 101-105,
DOI: 10.12737/14811. (2016)

2. E. A. Alexandrova, "To the question
of mathematical modeling of modern socio-
economic systems"”, Actual directions of
scientific research of XXI century: theory and
practice, Vol. 4, Ne 3(23), pp. 24 - 26, (2016).
3. Zhusupbaeva G.A. “The task of
Determining the Technological Method of
Product Processing”, Vestnik of Kyrgyz
National Agrarian University named K.I.
Skryabin, ISSN 1694-6286, Ne 2(38), pp.
104-107, (2016).

4. Borubaev A.A., Zhusupbaev A.,
Asankulova M. Mathematical model for
determining the effective option for the
development of an agro-firm in the region //

Journal 5 (59) 2021

197

Certificate Ne3712  Kyrgyzpatent from
16.09.2019.

5. Zhusupbaev A., Zhusupbaeva G.A.
MaremaTtrueckas MO/JIeITh 3a7a4yu
pacrpeeneHus WHBECTUITHOHHOTO
BIIOXKCHUS Ha pa3Butue arpopupm //

Bectunk UM HAH KP. —bumikek, 2018, Nel.
— C.65-76.

Author’s information

1.Zhusupbaeva Gulzat Amangeldievna —
candidate of Physical and Mathematical
Sciences, Associate Professor

2.1braeva Nurila Mukachevna — the Head of
the center of International educational
programs of the KNAU, candidate of
economic science, Associate professor
Reviewer: Doctor of Economics, Professor
Umarova M.

CBenenusi 00 aBTopax
1. XKycynbaeBa ['ynb3aT AmaHrenpaueBHa -
KaHauaaT (U3MKO-MaTeMaTHYeCKUX Hayk,

JIOIICHT.

2. UbpaeBa Hypumina MykaueBHa -
PYKOBOAMTENb LIEHTPA  MEXKIYHAPOIHBIX
00pa3oBaTeNbHBIX  MPOTPaMMm KHAY,

KaH/IUJAT SJKOHOMUYECKUX HAYK, JTOLEHT.
PeuensenT: 1.3.H., mpodeccop Ymapona M.



___ECONOMY___

UDC. 338.43+004.9

Umarova Maria?, Alykeev Ishenbek!, Melis uulu Danislant, Kamaldinov Evgeniy?,
Ibraeva Nurilal, Sultangaziev Esentur*
IKyrgyz National Agrarian University
2Novosibirsk State Agrarian University
INCREASING PRODUCTIVITY AND QUALITY OF AGRICULTURAL
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Abstract: The article considers digital agriculture as a new direction, which is particularly
interesting because, in addition to increasing the productivity of industries, it directly contributes
to the state's ability to ensure the country's food security and increase the competitiveness of its
food exports. Digital agriculture creates a powerful potential for stimulating economic growth,
increasing incomes and improving the quality of life of the rural population by increasing the
efficiency of agricultural production.
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lYmaposa Mapus,'Ansikees Mmendex,'Meauc yyay danucaan, 2Kamangunos Esrenuii,
'U6paesa Hypuaa, 'Cyaranrasues dcentyp
L Kvipevizckuii nayuonansubiii aepapuuiil yHusepcumen
2 Hosocubupckuii 20Cy0apcmeeHHblll azpapbiii VHUGepCUmen
MHOBBINEHUE IMPOU3BOJAUTEJIBHOCTH U KAYECTBA ITPOU3BO/JICTBA
CEJbCKOXO3AMCTBEHHOM MMPOJAYKIIUU B YCJIOBUSX [IU®POBU3AIINN

AHHOTAanusi: B cmamve paccmampusaemcs yugpogoe cenbckoe XO03AUCmE0, KAK HOBOe
HanpasieHue Komopoe, NOMUMO NOBbIUEHUS  NPOU3BOOUMENbHOCMU — OmMpAcieli,  OHO
HenocpeocmeeHHo cnocobcmeyem 803MOIHCHOCMU eocyoapcmea obecneuumso
NPOO0BONLCMBEHHYIO  DE30NACHOCMb  CMPAHbL U POCM  KOHKYPEHMOCNOCOOHOCMU — ee
npo0o08oIbCmMeeHH020 dKcnopma. Lughposoe cenvckoe xo3aiicmeo cozoaem MouyHbll NOMeEHYUAT
0N CMUMYIUPOBAHUSA IKOHOMUYECKO20 pOCMA, NOBbIULEHUS. YPOBHS 00X0008 U YVIYYUleHUs]
Kauecmea  JiCUSHU  CelbCKO20  HACeleHusi 3a  cuem  nosvluieHusi  dghgexmueHocmu
CeNbCKOXO03AUCMBEHHO20 NPOU3BOOCNEA.

KiroueBbie ciaoBa: CenvbckoxosaticmeenHoe npou3eo0cmeon, Npou3e00CmeEeHHble pecypchl,
Kauyecmeo Npou3eoo0cmed, ycmoudugoe paseumue, NpoO08OIbCMBEEHHAs 0e30NaACHOCMb,
yugposas mexuHoIo2usl.
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'Mopaesa Hypuia, 'Cyaranrasues DcenTyp
LKvipeviz ynymmyx acpapovix ynusepcumemu
2Hosocubup mMamiekemmux azpapobik YHUEEPCUMemu
CAHAPUMIITEIITUPYY IHAPTBIHIA AVBLIT YAPBA NPOAYKUUAJIAPBIH
OHAYPYYHYH CAIIATBIH KAHA OHAYPYYMAYJIYT'YH XKOI'OPYJIATYY

Annotauusi: Canapunmux aiivli 4apbacel — Oy 632646 aKmyaidyy Hayvl 6acvlm, aHmMKeHu al
mapmakmapovii  OHOYPYMOYYAYeYH —HCO20PYAAMYYOan MulUKAPbl, OIKOHYH — A3bIK-MYILYK
KOONCY30Y2YH — KAMCbI3000  MYMKYHUYAYeYHO  JHCAHA  AHbIH  A3bIK-MYIAYK  9KCHOPMYHYH
AMAaHOAUIMbIKKA HCOHOOMOYYIY2YHYH OCYULYHO My300H-my3 canvim kowom. Canapunmux
auvll yapodacel 3ppexmusdyy ativli yapda OHOYPYULY aPKbLLYY IKOHOMUKALLIK OCyumy
CMUMYIOQUIMbIPYY, Kupewe OeHeIINUH HCOLOPYIAMYY HCAHA Nem IMUHUH HCAULOO CANAMbIH
ACAKWBIPIYY YUYH KVOAMMYy NOMEHYUaiobl my3em.
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Introduction. This article describes the
issues of orientation of the economy to the
innovative way of development, the creation
of a regional innovation system based on
digitalization,  which  are  becoming
increasingly relevant. It is necessary to take
into account that information processes are
important elements of complex production,
economic and social transformations. The
development of digital technology will
determine the country's competitiveness at
the global level. The transition to a digital
economy is seen as a key driver of economic
growth. Agricultural specialists of the future
will need systemic thinking, advanced
organizational skills, and IT knowledge.
Farmers have to think like innovative
entrepreneurs and be able to apply the new
technological solutions that increase the
efficiency of their farms. The introduction of
digital technologies in agriculture opens a
wide way for the efficient use of the labor, the
material and the financial resources. All this
will further increase the production of high-
quality agricultural products and better meet
the growing needs of the population with the
limited use of society's resources.

The process of development of digital
agriculture,  requires  the  significant
structural,  production and  personnel
transformation at all levels. The introduction
of IT must take place everywhere. The
government should assume the role of
investor for solving this problem.

Problem statement. Today there are 7.97
billion people living on Earth, The UN
predicts that by 2050 it could increase to 9
billion people [9]. As the world's population
increases in the following years, the food
requirement will increase. Currently, the
number of people suffering from hunger in
the world has reached up to 800 million. If
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humanity is not to face global hunger, the
agriculture industry will have to meet some
major challenges.

It is known that the expansion of agricultural
production can lead to soil erosion,
degradation of pastures, contamination of
water bodies due to the application of
fertilizers or plant protection products, as
well as an increase in air emissions of
polluting substances.

At the same time, in order to its
multidimensional  applicability,  digital
transformation provides the basis for

sustainable development in the case of a
simultaneous increase in productivity in the
production process. This argument is not only
valid for the production process, but also for
further processing: based on the acquisition
and processing of data, valuable up-to-date
information can be fed into the production
process and used to optimize it accordingly.
Agriculture is the most important sector of
Kyrgyzstan's economy, the development of
which is of key importance for the entire
economy. In 2020, the share of agriculture,
forestry and fisheries in GDP was 13.5%.
[10] Agriculture employs 20% of all
employed citizens, and 66% of the country's
total population live in rural areas. The
poverty rate of the rural population in the
Kyrgyz Republic in 2019 was 23.2%,
significantly higher than the poverty rate of
the urban population (14.7%) [11].
Agriculture and the agro-industrial sector are
key sectors of Kyrgyzstan's economy, which
employs the majority of the country's able-
bodied population. However, the agro-
industrial sector of Kyrgyzstan does not
provide food security for all basic foodstuffs,
as agricultural production develops mainly in
an extensive way, there is a low productivity
in livestock farming and a low yield in crop
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production. Modern innovative technologies
in agriculture are introduced at a relatively
slow pace, since most farmers cannot afford
agro-innovations due to their high cost. The
process of integration of agricultural
producers is also slow.

As of January 1, 2021 there are about 855.0
thousand heads of breeding stock of cattle in
the republic, the specific weight of breed
animals in the republic is 40-45% of the total
livestock.

At the same time with a steady increase in the
number of cattle the productive quality of
bred animals is very low. In the last three
years, the average milk yield per cow in the
country was about 2000 liters, whereas in
1990 it was 3070 liters accordingly [12].
Great strides in the digital development of
agriculture will be made through the use of
high-tech methods to control and regulate the
various stages of the production cycle and
preparation for agricultural work. New high-
tech methods improve the quality of farm
animals and plant crops used in the food
industry, crops and raw materials, and
preserve  soil  fertility.  Agricultural
innovations cover all stages of the production
cycle and can significantly reduce losses.
The agricultural sector offers a unique
platform - "Smart Farm", contributing to the
active development of the agricultural sector.
The essence of this platform is fully
automated production, requiring a minimum
of human resources. This platform
independently evaluates and analyzes
production data, calculates more efficient
methods of work taking into account the
economic situation in the market, and
increases the efficiency of all sectors of
agriculture. Artificial intelligence makes
administrative decisions, increases soil
fertility, animal productivity, independently
selects selective crops, fertilizers, selects
parental pairs in animal breeding, monitors
climate change, creates optimal conditions
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for efficient production, taking into account
all factors affecting productivity, contributes
to the improvement of crop and livestock
production quality.

Methods. A literature review in the field of
digitalization of agriculture was conducted,
the results of surveys, reports and policy
briefs on the evaluation of digital
transformation were studied.

Research  results. The problem of
stabilization of animal breeding and
transition to sustainable growth of production
are closely connected with new technologies
of breeding and selection of farm animals.
Management of genetic potential in modern
conditions should be carried out with the use
of Dbreeding profile ACS, providing
centralized and the most complete processing
of information.

In breeding work, there is experience in the
use of various software products. Farms in
Europe and Russia use the software - ARMS
(Automated workstation of the breeder),
which includes reference books, card index,
boning, queries, statistics, and reproduction.
In addition to standard zootechnical tasks,
such as primary accounting and appraisal, the
estimation of population genetic parameters
of bulls, lines, and interlinear crops is
performed. In breeding control,
determination  of genetic  superiority,
selection of parental pairs taking into account
blood parameters, etc. are carried out. At
present, digital technologies are being widely
implemented, which allow for the
development of fast-acting  software
packages with the possibility of modification
and improvement. In this period, there is an
opportunity to create unified centers for the
accumulation and additional processing of
information.

The purpose of creating and maintaining a
unified database of cattle of dairy direction
on productive and genetic indicators is the
organization of pedigree accounting of cows,
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specifically: development and introduction of
electronic pedigree card of cows and bulls,
creation of database for sustainable pedigree
work with dairy cows.

The use of software programs providing
comprehensive evaluation and selection by
exterior and productivity, calculation of
breeding and genetic parameters, developed
in relation to the needs of gene pool breeds
ensure the solution of breeding problems,
implementation of promising directions of
increasing genetic potential and preservation
of cattle breeds.

As known, at present, in order to improve the
breed composition and increase milk
productivity of highly productive animals in
the Kyrgyz Republic the importation of
highly productive breeding cattle of foreign
selection is carried out. However, there is no
unified information base where data on the
breeding qualities of these animals could be
included.

It should be noted that many CIS farms have
software products for on-farm accounting.

There is a module that allows importing data
from SELEX system (developer - Plinor, St.
Petersburg), which is used by many dairy
farms. The program "SELEX" allows to
create a closed cycle of processing
information on cattle on a farm.

In developed countries, agricultural software
development is a major industry in the
information technology industry.

Domestic scientists face the task of
preserving and improving the productive and
breeding qualities of imported and local
cattle. Along with the technology of feeding
and animal housing, it is necessary to
determine the evaluation of breeding value of
cows, because their further improvement
requires the use of advanced methods of
evaluation by genotype using modern
methods of breeding with digital technology.
Along with the introduction of digital
technology in the field of breeding, the rule
of record keeping in breeding livestock
should be defined (Picture 1).

Breeding work with dairy cattle should be the main means of increasing their productivity.

Picture 1. Primary accounting algorithm, Farmer Nel (developed by the authors)
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Livestock accounting is one of the main and
necessary measures in carrying out work on
breeding work and accounting of animal
productivity. Livestock accounting is based
on documents (timely entries in the
documents), which is divided into primary
accounting and final accounting.

The procedure for keeping an accounting
system in breeding livestock shall be
established by the state executive body
exercising powers in the field of breeding
livestock.

Data recording shall be carried out by means
of primary accounting and reporting forms;

Farmer Nel

Farmer No3 — =

Aiyl 6kmoty Nol ey

Aiyl okmety Ne3 — ——

RUAR Nel

RUAR Ne3

DATABASE
AIYL OKMOTY

DATABASE

THE REPUBLIC
DATABASE

- keeping of records in livestock breeding
shall be carried out with mandatory
identification of animals on the basis of a
unified principle of coding and assignment of
an identification number and with the use of
an automated information system (software).
- software used in livestock breeding for
selection and breeding work shall be
registered in the prescribed manner, have a
certificate confirming compliance with the
requirements.

- the data generated by the software must be
integrated into a unified database system
(picture 2):

Farmer Ne2

Farmer Ne4

Aiyl ekmety Ne2

Aiyl ekmety Ne4

RUAR Ne2

RUAR Ned

INTERNATIONAL DATABASES (BIG DATA)

Picture 2. Information flow diagram (developed by the authors).
“RUAR - District Department of Agrarian Development.

The main arguments in support of
digitalization of agricultural production are
the need to fulfill the following problematic
tasks:
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- increasing the quantity and quality of crops
and animal productivity;
- minimization of capital investment;
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- reducing labor intensity and increasing
productivity of agricultural production;
- reducing the harmful effects on the
environment;
- reducing dependence on the human factor in
agriculture and yield deviation.
According to experts, the introduction of
digital technology in agriculture can reduce
costs by about 23% when implementing a
comprehensive approach.

Thus, the digitalization of breeding
work in livestock will allow:
- logically complete the identification of
livestock, which began 2-3 years ago in
Kyrgyzstan;
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- create information databases on breeding
animals;

- farmers and farms breeding cattle - to sell
animals with a breeding card;

- unsystematic selection of parental pairs
(inbreeding) will be excluded.

Also, the digital transformation is designed to
solve a wide range of tasks in the field of
automation  of  breeding  accounting,
centralization of accumulated data on the
productivity of cattle, through the creation of
a central database.

Digital Evolution - Current Status and Speed:
a 12-year rating from 2008 to 2019. "Map"
divides economies into four zones: leaders,
slowing down, promising and problematic.
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In the Eurasian area the direction of digital
agriculture is still at an early stage of
development, most countries do not have
national strategies in this area, but according
to FAO estimates, have significant potential.
Digital agriculture as a global new trend is
particularly interesting because, in addition
to increasing the productivity of industries, it
directly contributes to the state's ability to
ensure the country's food security and
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increase the competitiveness of its food
exports. Given its impact on strategically
important issues for the country, it is worth
noting that for the full implementation and
transition to more "smart" agriculture,
government support in collaboration with
agribusiness and  private  innovative
enterprises is crucial.
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Conclusions

The transition to a digital economy should be
seen as a key power of economic growth.
Digital transformation has a significant
impact on material and human resources,
increases crop productivity, and improves the
quality of crop and livestock production. In
addition to the introduction of modern
innovative  technologies, the effective
development of agriculture also requires a
new generation of specialists - qualified
personnel with digital skills, with digital
competencies and skills to work in an
automated production environment.
Digitalization creates not only global
opportunities, but also global challenges that
require international solutions to exploit the
positive and reduce the negative impacts.
Successful international data management
contributes to economic, social, and
environmental goals, with people at the
center.
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THE ROLE OF THE FINANCIAL MEDIATOR IN THE SOCIAL PROTECTION OF
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Abstract. This article examines the importance of such an institution of the financial market as a
financial ombudsman, its role in social protection of the population. The features of his
appointment are studied, the main powers are highlighted. In the course of the work, the role of
the financial ombudsman in the banking and insurance services market is described. The article
also substantiates the advantages of this institute and its financing. The advantages for consumers
of financial services, for financial organizations, and for the country as a whole are studied
separately.
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the financial mediator institute.
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KbI3Mammapovl KepeKmeouyniep YuyH, (DUHAHCLLILIK YIOMOAp YuyH, OYMYHOOU 6.1Ke YYyH,
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MY3YMY, KapAHCHLIOO MOOENU, PUHAHCHIIBIK INOCUMUDYY KbI3MAMBIHBIH APMbIKYbLILIKIMADYL.

Currently, due to the difficult economic
situation in our country and in the world, with
the complication of financial relations in the
course of economic globalization, the
growing number of consumers of financial
services, the question of how their rights can
be protected, except in court, is very relevant.
In this regard, the institute of the Financial
Ombudsman, its place and role in the
financial and banking systems of the state is
of particular interest for the study.

Often banks and microfinance organizations
take advantage of people's lack of financial
literacy and slip them unprofitable contracts
that are very difficult to fulfill. Also, clients
often become victims of technical errors, low
competence or conscious actions of
employees of a financial institution, as a
result of which money is debited from
accounts or there are more percentages and
commissions than stipulated in the contract.
Protecting our parents and their children from
such actions by banks and MFOs is the main
task of a public defender. It is also worth
contacting him when it is impossible to agree
on debt restructuring with a financial
institution, and the borrower cannot service
the debt in a timely manner.

Ensuring the maximum efficiency of the
single market of goods and services of the
Eurasian Economic Union by improving its
functioning, by ensuring quality and safety
guarantees of goods and services traded,
awareness and proper protection of consumer
rights is defined as one of the key directions
for the development of integration processes
within the Union [1] until 2025. The rapid
development of high technologies and
changing consumer demands, the use of new
financial instruments, the growing level of
cross-border financial services - all this

Journal 5 (59) 2021

207

contributes to an increase in the number of
consumers who, entering into legal relations
with financial organizations, do not always
adequately assess the obligations assumed. In
this regard, the financial sector is perceived
by the consumer as a zone of special risk
associated, on the one hand, with the
availability of financial services, and on the
other hand, with the difficulty for his
understanding and competent assessment of
the conditions of such services. This
circumstance may have an impact on the risks
of making unreasonable decisions on the part
of consumers, ultimately leading to an
increase in the growth of creditworthiness of
the population in the EAEU member states.
Statistics show that the debt of individuals on
loans in the Union has a stable upward trend
and, on average, increases by 12% annually.
Thus, in the 1st quarter of 2019, in
comparison with the same period of 2014, the
indicator of individuals' debt on loans in the
Republic of Armenia increased by 1.7 times,
in the Republic of Belarus by 2.1 times, in the
Republic of Kazakhstan by 1.5 times, in the
Kyrgyz Republic by 2.66 times, in the
Russian Federation by 1.5 times. The growth
of debt on loans can provoke problems
related to the settlement of legal relations
between financial organizations that issue
such loans and consumers (individuals).
Studies conducted in the member States
indicate that consumers are often distrustful
of the current problem-solving system and do
not feel confident that they are able to resolve
disputes that may arise in relations with a
financial institution [2].

The introduction and maintenance of the
functioning of such an institution does not
require funding from the state and at the same
time is effective and affordable for the
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population, including low-income citizens
and households with a high level of debt,
especially in rural areas and remote regions.
The Financial Mediator Service (hereinafter
referred to as the Service) is a legal entity
established by the National Bank in the
organizational and legal form of the fund,
operating in accordance with the Law of the
Kyrgyz Republic "On the Financial Mediator

Service”, having settlement and other
accounts, seal and letterheads with its brand
name [3].

The management bodies of the Service are
the Supervisory Board and the head of the
Service. The Supervisory Board is the highest
management body of the Service and
exercises the following powers: approves the
candidacy for the position of financial
mediator, as well as the head of the service;
terminates the powers of the financial
mediator and the head of the service ahead of
schedule, approves documents defining the
strategy and policies, work regulations,
structure and staffing of the Service, reports
of the head of the service on budget
execution, financial mediator on the work
done with the frequency provided by the
Charter; approves the budget and monitors
the execution of the budget; approves the
amount and procedure for remuneration and
bonuses of the head of the service, as well as
the financial mediator; determines the
amount and procedure for making payments
by financial service providers; determines
annually, on a tender basis, an independent
audit organization to conduct an external
audit, reviews and approves the results of the
audit; resolves other issues related to the
implementation of the activities of the
Service provided for by the charter of the
service.

On the recommendation of the working
group, the composition of the Supervisory
Board of 7 members is planned and is formed
as follows: one representative is appointed by
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the Chairman of the authorized state body in
the field of supervision and regulation of the
non-banking  financial ~ market;  two
representatives are appointed by the Board of
the National Bank; three representatives from
organizations representing the interests of
financial service providers; one
representative from organizations
representing the interests of consumers of
financial services.

A citizen of the Kyrgyz Republic who speaks
the state and official languages, has high
professional qualifications, an impeccable
reputation, has a higher education in the field
of law, economics or finance, as well as work
experience in these areas for at least 5 years
can be appointed as a financial mediator.

A financial mediator is prohibited from
engaging in entrepreneurial or other
commercial activities, being a member of any
party, holding a position in state bodies or
local self-government bodies, performing
other paid work, except for scientific,
pedagogical and creative activities. The
financial mediator must refrain from any
activity or actions that may call into question
his reputation, independence, impartiality
and objectivity.

Advantages of the Financial Mediator
Service for Financial Service consumers:

- Access to a free, informal, fast and effective
dispute resolution mechanism;

- The opportunity to file a complaint if, in the
opinion of consumers, they were treated
unfairly;

- Alternative to the court in case of conflict
with financial organizations.

Advantages of the Service for financial
organizations:

- Reduction of legal costs;

- Consistent and specialized approach to
dispute resolution;

- More confident consumers who are ready to
use financial services;
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- A tool for improving internal quality
control;

- Independent expert assessment in the case
when they are right and the client is not.
Advantages of the Service for the country:
-Easing the burden on the courts;

- Availability of a specialized institute for
dispute resolution;

- Notification of systematic risks and the
possibility of their prevention;

- Increasing financial intermediation as a

result of increasing confidence in the
financial system;
- Independent assessment of what is

happening between the fins. the organization
and the consumer.

In order for the Financial Mediator Service to
function successfully, it is necessary to
finance this Service. Based on the best
international  experience, the generally
accepted fundamentals of the Service's
activities and the economic and social
conditions of the Kyrgyz Republic, a
proposal for the Service financing system
was developed.

When developing the proposal, the responses
of the working group were taken into account
regarding the components of the model of the
future institute of Financial Ombudsman, as
well as the concept of the Service model in
the Kyrgyz Republic [1]. When forming the
proposal, responses to  questionnaires
provided by local authorities and other
organizations were used. This proposal
presents general recommendations regarding
the financing system, estimates the expected
workload of the Financial Ombudsman's
Office and describes the proposed financing
structure.

Initial assumptions for the forecast [4]

1. In the first year of activity, the Office will
receive applications outside the competence
of the Financial Ombudsman. However, the
Office staff will have to devote time to these
consumers, explain to them the role and
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functions of the Ombudsman and redirect
them to the relevant competent authorities.

2. As experience shows, with the activity of
the Finombudsman, consumer appeals will
become more and more targeted, provided
that the Finombudsman implements an
intensive program to raise public awareness.
3. It is assumed that explanatory work will be
carried out with each client, and the purpose
of the Office will be a quick resolution of the
dispute. Therefore, only a small part of the
appeals will turn into statements that will be
formally considered (on average 20%).

4. It is also assumed that the first stages of
dispute resolution will be negotiations and
mediation, only then - the mandatory
decision of the Ombudsman.

5. To save resources, in the first years, one
employee can perform several functions
simultaneously, and some functions can be
outsourced (marketing, HR, IT).

6. Inthe first three years of work, a lot of time
should be devoted to public awareness
programs (seminars in all financial
institutions, seminars with consumers in
large corporations, conferences, etc.). At
least 40 percent of employees' working time
should be allocated to this function.

7. It is assumed that on average every day,
along with other functions, a specialist in
accepting complaints can serve up to 7 clients
(talk on the phone, explain the situation,
receive in the office, draw up documents for
the client, enter the client's data into a
common database, etc.). And if we take into
account that a specialist in accepting
complaints in the first years will have
additional functions, then in one working day
a specialist can serve up to 4 clients.

8. Dispute resolution specialists can
simultaneously consider up to 25 cases, but at
the beginning, given the lack of experience,
up to 15 cases. According to the
questionnaire filled out by the working
group, the Finombudsman will have 30, plus
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an additional 10 working days to consider
applications. It turns out that a case review
specialist can consider an average of 130-150
cases per year. And taking into account other
responsibilities, this figure may amount to
about 100-120 cases annually.

l. Justification of expenses

1. Expenses related to the coverage of office
activities. In the first years of the
Finombudsman's  activity, continuous
informing of the public is very important. To
do this, it is necessary to use all possible ways
to raise public awareness and concentrate
considerable resources on this. In the first
year, it is important to develop a
Finombudsman logo that will be
recognizable among the public. It is
necessary to disseminate information by all
means of communication, to advertise on
television, on radio and on social sites. It is
also important to place booklets about the
Finombudsman in all financial institutions,
including the phone number of the
Finombudsman in the directories of the
country, and so on.

2. Website design and maintenance costs.
Detailed information about the Financial
Ombudsman should be available to the public
and all beneficiaries. The website should
provide an opportunity to submit a complaint
online. On the Finombudsman's website, he
must publish internal rules for accepting and
considering complaints, financial reports,
complaint statistics, and so on.

3. Labor costs. In order to ensure the
independence and impartiality of the
Ombudsman and the employees of the
Financial Ombudsman's office, their salaries
should be competitive. The salary of
employees in the field of financial
intermediation and insurance in August 2019
amounted to 34,240 som. In the budget, the
salary of a Finombudsman is calculated as
five times the salary of financial market
workers.  And the salary of the
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Finombudsman's
comparable to
employees in

intermediation.

I. General recommendations regarding
the financing system

1. Fair burden sharing. The financing system
should be designed in such a way as to ensure
that the burden of financing the Financial
Ombudsman's office is distributed fairly
among financial market participants.

2. Participation of all financial and credit
organizations. Since all financial market
participants benefit from the activities of the
Financial ~ Ombudsman  (strengthening
consumer confidence and, as a result,
increasing financial intermediation), all
financial and credit organizations should
participate in its financing.

3. Availability of sufficient funds. Funding
should be sufficient to ensure the effective
operation of the Ombudsman institution. At
the same time, the financing mechanisms
should guarantee the impartiality and
independence of the Financial Ombudsman.

4. Flexibility. To ensure greater flexibility,
the law may define general principles of
financing, and the amounts/percentages of
contributions may be determined by a by-
law. A by-law may be adopted by the NBKR,
or by the Finombudsman's council and
approved by the NBKR.

5. A simple financing scheme. It is
recommended to start by setting up a simple
financing scheme. The more complex the
funding structure, the more expensive the
process of collecting contributions and
monitoring them will be. A simple scheme
will be understandable for financial
organizations, and it will be easy for the
Financial Ombudsman's office to count and
collect the amounts charged, without wasting
unnecessary administrative resources. In
addition, a simple financing system is quite
predictable from the point of view of the

Office  specialists is
the average salary of
the field of financial



___ECONOMY___

income received and avoids significant
volatility of the funds collected.

6. Availability of a reserve fund. The main
activity of the Finombudsman is the
consideration of consumer applications, and
as a rule, the workload of the
Finombudsman's office is largely beyond his
control. When budgeting, it is necessary to
provide a reserve fund in order to cope with
this uncertain workload. The reserve Fund is
also needed in cases where the actual
payments are less than expected (for
example, some financial organizations may
cease their activities, or the initial data on the
number of financial organizations will be
incorrect, etc.). For these and other reasons,
the budget should provide reasonable
reserves and be accompanied by an analysis
of cash flows.

7. Fixed annual contributions only. It is not
recommended at the beginning of the
Finombudsman's activity (at least in the first
7-10 years, until the dynamics of applications
coming to the Office becomes clear) to
charge a fee for individual applications (case
fee), because there may be fewer applications
than planned, and besides, collecting funds
for individual applications will require
additional administrative resources of the
Finombudsman.

8. Penalty for Ilate payments. It is
recommended that the Law on the
Finombudsman provide for the right of the
Finombudsman to receive interest for
overdue payments of financial organizations.
It is also necessary to prescribe mechanisms
to ensure mandatory payments (for example,
the imposition of a fine by the supervisory
authority for non-payment, the publication of
this information on the Ombudsman's
website).

9. Transparency. A finombudsman must
publish his annual financial statements, as a
rule, together with the conclusion of an
independent and reputable auditor.
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10. Collection and  monitoring  of
contributions. It is necessary to initially
determine who will collect contributions, that
is, who will be the operator of collecting and
monitoring the collected funds (this is usually
either the regulator or the Financial
Ombudsman's Office). And if it is a Financial
Ombudsman'’s Office, then it is necessary that
regulators provide periodic data to the
Financial Ombudsman about financial
organizations.

1. Description of the financing model

1. Initial costs

Initial costs (startup funding) are capital
investments in office furniture, equipment,
software, as well as the purchase of necessary
equipment for the continuous and efficient
operation of a Finombudsman. Two ways of
financing the initial costs are recommended:
1) The regulator or donor organizations can
provide a grant to finance the initial costs.

2) Financial organizations can cover the
initial costs with the help of mandatory
contributions. And in order not to have
problems with cash flow, the following is
recommended: A Finombudsman can start
his professional activity after, for example,
three months from the date of entry into force
of the law on Finombudsman. Thus, from the
moment the law comes into force, financial
organizations will pay annual contributions,
but within three months the Financial
Ombudsman's Office will not have current
expenses, and accordingly, free accumulated
funds for capital expenditures will be
available.

2. Subsequent financing of the Financial
Ombudsman'’s activities

1) It is proposed to collect fees from all
regulated financial organizations operating
on the territory of Kyrgyzstan (except for
organizations that do not provide services to
individuals, for example, payment operators,
etc.).
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2) Contributions can be collected annually,
every year until November 1st or December
1st.

3) The collection of contributions will be
carried out according to the needs of the
Finombudsman's office, that is, according to
the preliminary annual budget approved by
the Finombudsman's council (taking into
account budget calculations). In this model,
the institute’s budget is projected and
approved, and then each financial institution
is provided with an account to make the
necessary contributions.

4) Funds for the reserve fund will be added to
the necessary current funds/expenses (to
begin with, it is proposed to consider up to an
additional 20%).

5) Financing structure:

a. Banks — 50%. It is proposed to divide half
of the total required amount - 50% between
commercial banks either evenly or in
accordance with their share in total banking
assets. Since banks are the most stable,
weighty and active financial intermediaries
(the share of banks in the total assets of the
financial sector is about 90%), it would be
logical to shift half of the burden of financing
the activities of the Financial Ombudsman to

banks.
b. Non-bank FCO - 35%. Non-bank
financial institutions (micro-credit

companies, microfinance companies, micro-
credit agencies) are the most active players in
the financial sector after banks and are next
in terms of assets (about 10% of the total
assets of the financial sector), and in terms of
the number of clients/borrowers of
individuals (approximately equal to the
number of borrowers of the banking sector).
For this reason, it is proposed that non-bank
FCO pay 35% of the total amount, evenly
distributing the amount among all
companies, or in accordance with their share
of assets in the total assets of non-bank FCO.
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c. Insurance companies - 15%. Soon, the law
on compulsory civil liability insurance (CTP)
for car owners will come into force in full. In
addition, world experience shows that, as a
rule, a significant number of complaints are
received against insurance companies to the
Office of the Financial Ombudsman. For this
reason, it is proposed that insurance
companies pay 15% of the total amount,
evenly distributing the amount among all
insurance companies, or in accordance with
their share of insurance premiums in the total
amount of premiums.

d. Other financial organizations - fixed
contributions. Credit unions and other
organizations (pawnshops, exchange offices,
dealers and brokers in the securities market)
will pay a fixed amount of 5,000.00 -
11,000.00 SOM annually. After the first year
of activity, the contributions of these
organizations can be used to replenish the
reserve fund, or the collection of funds for the
next year can be reduced by this amount.

6) Ideally, the Financial Ombudsman's Office
should have balanced income and expenses at
the end of the year. In cases of budget
savings, these funds, by the decision of the
Finombudsman's council, can be used to
replenish the reserve fund, or the collection
of funds for the next year can be reduced by
an appropriate amount.

7) In case of a deficit in the current year, by
the decision of the Finombudsman's council,
the reserve fund will be used and/or by the
decision of the Finombudsman's council and
the approval of the NBKR, financial
organizations will have to pay additional
contributions in the same proportions.

8) The Law on the Financial Ombudsman
may prescribe the following: after 5 years
from the date of the Financial Ombudsman's
activity, the financing structure and shares of
financial organizations may be revised by the
decision of the Financial Ombudsman's
Council (or upon approval by the NBKR),
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taking into account changes in the financial
market and the dynamics of the applications
considered.

In conclusion, it should be added that the
increase in the number of problems of
citizens with credit and insurance
organizations leads to the need to create a
financial mediator service in the state. This
project can be considered useful not only for
citizens, but also for the state, because a
steady demand for financial services is a
necessary condition for the prosperity of the
economy. The Financial mediator service
will strengthen the domestic credit system,
make it more resistant to external and internal
shocks. Moreover, the competent work of the
Financial Ombudsman institution  will
increase the level of citizens' confidence in
the credit system as a whole, which is very
important in today's economic conditions.
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SOCIAL PROTECTION OF THE POPULATION IN THE REPUBLIC OF
KAZAKHSTAN

Abstract: this article discusses the problem of social protection of the population, which is one of
the most important components of the social policy carried out in Kazakhstan. Over the years of
independence, we have observed a different degree of state participation in the organization of
social protection of the population. The article suggests ways to solve the problems of social
policy, that is, the need to direct social policy to solve priority problems, develop mechanisms for
the effective use of resources, coordinate the obligations of the state with the real possibilities of
their financing.

Keywords: social protection, social policy, social protection of the population, pension provision,
social guarantees, social insurance, regulation of relations in the social sphere.

Kamobn Kakpin ZKaMObLTyIbI
Buwxexckuii I'ocyoapcmeennwiii Ynusepcumem
COLUAJIBHASA 3AINUTA HACEJIEHUSA B PECITYBJIMKE KA3ZAXCTAH

AHHOTaNUA. B oannou cmamve paccmampueaemcs npooiema COYuaIbHOU 3auumol HAcenNeHus,
KOmopas. AGNAemcsi 0OHOU U3 BANCHEUUUX COCMABHBIX uyacmell npogsooumoli 8 Kazaxcmane
CoyuanbHoU noaumuxu. 3a 200bl 0OpemeHus He3a8UCUMOCMU Mbl HAOI00AeM PA3HYI0 CIenetb
yuacmus 20cyoapcmea 8 OpeaHuzayuu  COYUaIbHOU 3auumel HaceleHus. B cmamve
npeonazsarmcs. nymu peuleHuss npoosem COYUuaibHOU NOAUMUKU, MO eClb HeoOX0OUMOCHb
HANpaeieHus: COYUAIbHOU NOIUMUKU HA pelleHue NPUOPUMEmMHbIX NpooaeM, BblpAOOMKY
MeXaHuzmo8  IPHeKmusHoc0  UCNONb308AHUSL  PeCypPCo8,  CO2AACO8aHUe  00SA3amenbCme
20Cy0apcmea ¢ peaibHbIMU 803MONCHOCAMU UX (PUHAHCUPOBAHUSL.

KiawueBble cjIoBa: coyuanvHas 3awuma, COUUAIbHAS NOJUMUKA, COUUAIbHAS 3Auuma
HaceneHus, NeHCUOHHOe obecnevenue, COYUAIbHbIE 2aAPpAHmMUlU, COYUAIbHOe CMpaxos8aue,
pe2yiuposanie OMHOWEHUN 8 COYUATbHOU chepe.

AKamobra Kakbin KaMmObL1yJIbI
buwxex mamnexemmux ynugepcumemu
KA3AKCTAH PECITYBJIMKACBIHJA KAJIKTBI COHUAJIABIK ) KAKTAH
KOPI'OO

Annomayusa. byn maxanaoa Kazaxcmanoa dicypey3yayn HamiaH COYUALObIK CAACAMMbIH
MAAHULYY KYPAMOBIK OOIYKMOPYHYH Oupu OOIYR CAHANCAH KATKMbL COYUATObIK HCAKMAH KOP2OO
Keueolly kapaneat. Kes xapanoviceiz0vikka 33 60120H HCbLIOAPOLIH UYUHOEe OU3 MAMIEKeMMUH
KAJIKMbl COYUANOBIK HCAKMAH KOP2OOHY VIOWMYpYyed ap Kanoail 0apaxcadazbl KamwlulyycyH
batikan mypabwi3. bepenede coyuandvik cascammovld Macenelepur  ueuyy  HcoA0opy
cyHywmanam, 6auikaya aumkaHod CcOYUanoblK CAACAmmyvl apPMbIKYbLILIKIMYY KOU2OUIOPOY
yeyyy, pecypcmapobl HAMBLUNCATYY NAUOAIAHYVHYH MEXAHUSMOEPUH Uwmen uvieyy, aiapobl
QuHaHcbLlOOHYH  peandyy  MYMKYHUYNY2y — MeHeH  MaMIeKemmuH  MuioemmeHMeNepuH
Makyn0autyy 3apulioblebl KeIun 4sleam.

Hezuzeu co300p: coyuanovik Kop2oo, COYUANObIK CAscam, KAaikmbl COYUANObIK KOP20O,
NEHCUANBIK KAMCbI3000, COYUANObIK KENUuiouKmep, COYUanoblk KAMCbI30AHObIPYY, COYUANObIK
yelipedecy mMamunenepou HCoH2e Cay)y.
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Almost all countries of the world have a
social protection system, this is typical for all
countries. If a person is not able to create
conditions by his work that provide him with
the necessary vital needs, then the need for
social protection will be required. At present,
the system of social protection of the
population is understood as the totality of all
economic, social and legal guarantees and
rights of social institutions and institutions.
These guarantees should ensure the
implementation and create the necessary
conditions for the maintenance of livelihoods
and the existence of various social strata and
groups of the population, especially the
socially vulnerable.

The article proposes ways to solve the
problems of social policy, that is, the need to
direct social policy to address priority
problems, develop mechanisms for the
efficient use of resources, harmonize the
government's obligations with the real
possibilities of financing them. It is necessary
to solve these problems on the basis of state
standards, the development of self-financing
and insurance principles, and the
strengthening of the financial base of the
social sphere. And it is also necessary to
focus on the main priorities of social policy,
which will enable Kazakhstan to enter the 30
most developed countries of the world.

The essence of social protection of the
population lies in the adoption of a system of
measures to strengthen the status of
economically and socially weak citizens in
compliance with the principle of equality.
The most important priority of the social
protection system is to support, first of all,
disabled citizens.

Social protection of the population includes
social security, social insurance and social
support (assistance). The need to improve the
system of social protection of the population
is caused by the transition to market relations
in society. The main prerequisites for its
development are:

- change in forms of ownership;

- change in the system of distribution of
material goods and services and the
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formation of new relations between members
of society;

- the need for solving a number of social
problems (unemployment, guarantees of
social protection in old age, medical care,
etc.), social stratification of society, as well
as ensuring the legislative framework for the
protection of human rights and freedoms.

An important role in the system of social
protection of the population is played by
trade unions, administration and various
forms of self-government in labor
collectives.

The form of implementation of the state
employment policy at all levels of
government is federal, territorial and local
(city, district) programs. Federal programs,
as a rule, have a regional aspect, but the
regional programs for promoting
employment of the population do not even
mention federal and other regional programs,
let alone reflect the indicators of the
movement of jobs. Currently, program
developers at all levels face an acute problem
of linking the indicators of the movement of
jobs and labor force used in programs, taking
into account the parameters of the most
important sectoral, intersectoral, regional and
interregional programs.

Due to historical, cultural, political and other
factors in states of the same level of
development, there are different degrees of
solidarity in the organization of social
protection systems and different degrees of
participation of state institutions.

At its core, social security is a system of
financial relations between the state and legal
entities and individuals regarding the
formation of state targeted social funds and
their use for social protection of citizens of
the country. The existence of social security
is dictated by the need to maintain disabled
citizens, support them and equalize the living
standards of various groups of the population.
In recent years, Kazakhstan has its own
model of social development. This model is
based on dynamic economic growth. In each
country, a social policy is being carried out,
which is aimed at increasing the social
protection of the population.
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Targeted social assistance (hereinafter
referred to as TSA) provides for the provision
of comprehensive social assistance to low-
income citizens:

« firstly, it is a cash payment;

 secondly, nmeasures to promote
employment, that is, the provision of referrals
for training, youth practice, public works,
social jobs, microcredit, permanent jobs;

« thirdly, social rehabilitation of disabled
people, including measures for social
adaptation, legal advice, housing and
communal services, to reimburse the costs of
paying for assistance, assistance in obtaining
housing, queuing up for the provision of
housing and kindergartens, as well as in
women's accounting consultations and other
activities (sections, circles, extracurricular
activities and free meals for school-age

children)
» Fourth, a guaranteed social package for
children from low-income  families

(provision of food kits and a set of household
chemicals; provision of free meals at the
place of study, school uniforms and school
supplies, reduced fare in city public
transport).

TSA is classified into 2 types: unconditional
and conditional cash assistance.

1. Unconditional financial assistance is
provided to families with disabled citizens or
families in which the only able-bodied family
member for objective reasons is unable to
find a job (caring for a child under the age of
three, a disabled child, a disabled child of the
first or second group, the elderly in need of
outside care and assistance). Compulsory
participation in employment promotion
measures is not required to receive
unconditional cash assistance. Unconditional
cash assistance is assigned for the current
quarter from the month of appeal and is paid
monthly.

2. 2. Conditional financial assistance is
provided to families with at least one able-
bodied member, subject to the conclusion and
conscientious performance of a social
contract. The term of the social contract is 3
months.

Conditional financial assistance is assigned
from the month of application and is paid
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monthly or uniformly for the period of
validity of the social contract.

To appoint a TSA, low-income families
(citizens) must apply to the employment
center of the population at the place of
residence, in the rural area - to the akim of the
village, settlement, rural district with an
application for identification and
presentation of an identity card.

When accepting documents for assistance, an
interview is conducted, during which the
grounds for the provision of public services
are determined:

- to receive unconditional or conditional cash
assistance;

- the need for
employment;

- the need for social adaptation measures.
TSA is assigned to citizens with an average
per capita income not exceeding the poverty
line for each family member.

To date, the poverty line is set at 70% of the
subsistence minimum, or on average for the
1st quarter of 2020, 21,302 tenge.

Thus, the size of the TSA per person (family)
is calculated as the difference between the
average per capita income and the established
poverty line for each family member in the
regions.

In this case, the total family income includes
all types of income, except for the following
payments: targeted social assistance and
housing  assistance;  one-time  burial
allowance; state social benefits for disability
for disabled children under sixteen years of
age; state social benefits for disability for
disabled children from sixteen to eighteen
years of the first, second, third groups;
special state allowances for disabled children
under sixteen years of age; special state
allowances for disabled children aged from
sixteen to eighteen years of the first, second,
third groups; monthly state allowances
assigned and paid to mothers of many
children who were awarded the "Altyn alka",
"Kumis alka" pendants or who received the
title "Mother Heroine" earlier, awarded the
orders of "Mother's Glory" | and Il degrees;
state scholarships paid to students studying in
educational institutions implementing higher
programs; assistance to the family in order to

measures to promote
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compensate for the harm caused to its health
and property as a result of emergency
situations; one-time state benefits in
connection with the birth of a child; material
assistance provided to students from low-
income families in educational institutions in
accordance with the legislation of the
Republic of Kazakhstan in the field of
education; Decree of the Government of the
Republic of Kazakhstan dated May 21, 2013
"On Approval of the Model Rules for the
Provision of Social Assistance, Establishing
the Size and Determining the List of Certain
Categories of Citizens in Need" in connection
with the increase in food prices.

It seems appropriate to differentiate
functionally  oriented,  complementary
institutions of social protection, which
provide:

- social guarantees based on the principles of
equality  of  opportunities,  universal
accessibility of national education systems,
health care and social insurance;

- social assistance to the most vulnerable and,
first of all, to the disabled categories of the
population.

- social insurance: compulsory - the entire
active population of the country at the
expense of contributions from employers and
employees, voluntary - part of the employed
population as a personal initiative of
employees and employers.

While social guarantees and social insurance
are not related to the degree of need, social
assistance should be targeted, which requires:
» Strict accounting of the level of material
security of each citizen;

* Transition to targeted assistance, both to an
individual citizen and to a family;

* A clear differentiation of the causes of need,
refusal of state aid to able-bodied citizens
who have the opportunity to work, but do not
want to do it.

To equalize the social situation in various
regions of the country at the state level, it is
advisable to determine only the minimum
state standards for the main types of social
services for the population, in accordance
with  which the policy of financial
equalization is implemented.

Hence the need:

Journal 5 (59) 2021

217

» Equalization of conditions for budget
financing of socially significant expenses;

* Support for social reforms and social
development of problem regions.

Thus, sustainable development of human
potential, stabilization of the standard of
living must be achieved by creating
conditions for realizing labor potential,
increasing the level of income of the
population, ensuring the availability and
improving the quality of education, medical
care, implementing targeted poverty
alleviation based on measures of social
adaptation, economic rehabilitation and
social support for the most vulnerable
segments of the population.

Provided to low-income citizens from the
state budget and other sources in accordance
with Resolution No. 504; one-time cash
assistance provided in accordance with the
Model Rules; charitable help; payment for
citizens' travel for free or preferential
prosthetics; maintenance of citizens for the
duration of prosthetics; the cost of free or
reduced travel of citizens for treatment
outside the village; in-kind assistance
provided in accordance with the legislation of
the Republic of Kazakhstan: medicines; Spa
treatment; prosthetic and orthopedic products
(manufacturing and  repair);  vehicles
(wheelchairs) and rehabilitation facilities
allocated to disabled people; material
assistance provided to students and pupils of
state educational institutions from families
that have not received state targeted social
assistance, orphans, children left without
parental care living in families, children from
families in need of emergency assistance as a
result of emergencies, and others categories
of students and pupils in accordance with the
legislation of the Republic of Kazakhstan On
education; assistance provided as part of a
guaranteed social package to children from
low-income families; one-time payments in
connection with the adoption of an orphan
child and (or) a child left without parental
care; lump-sum payment for moving to
voluntary migrants (for each family member)
within the framework of the program; One-
time repayment of debt on unsecured
consumer loans in second-tier banks and
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microfinance organizations in accordance
with the Decree of the President of the
Republic of Kazakhstan dated June 26, 2019
No. 34 "On measures to reduce the debt
burden of citizens of the Republic of
Kazakhstan"; the amount of housing
certificates to cover part of the initial loan
payment in accordance with the procedure
established by housing legislation.

Therefore, the transition to planning the
living standards of the population on the basis
of a rational consumer budget, which is
developed on the basis of scientifically
grounded norms and standards for the
consumption of material goods and services,
becomes practically important. Sustainable
budgeting means setting a national standard
for the middle class. The development of
social and economic policy can then be
carried out on the basis of eliminating the
gaps between accepted standards and the
actual consumption of material goods and
services. The importance of this approach is
determined by the fact that by now the level
of social aspirations of the majority of the
population of the republic has decreased.
Insufficient attention to this problem can lead
to a further decrease in the quality of human
potential or to an increase in social tension in
society. In this regard, the Ministry of Labor
and Social Protection, taking into account
changes in the composition of consumer
spending of the population, should amend the
structure of the subsistence minimum, which
should lead to an increase in its value. In
addition, it is proposed to consider the
possibility of moving to the definition of the
subsistence level "on the basis of median

income, as is customary in most countries of
the European Community."

All this should bring state social standards in
line - the minimum wage, minimum pensions
and benefits, the threshold level of social
assistance and support. To determine how
effective a given social policy is, of course,
you can use various parameters and
indicators. It is believed, however, that the
effectiveness of this social policy is
evidenced by social stability, the growing
well-being of the population, international
recognition and real opportunities to set
ambitious goals for Kazakhstan to become
one of the 30 most developed countries in the
world.
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SECTION VI. HUMANITARIAN SCIENCES

UDC 930.24
Akpar Aizhan! Osmonov Oskon Dzhusupbekovich?
IKyrgyz State University
2Kyrgyz national agrarian university
STATE POLICY ON THE FORMATION OF EDUCATIONAL ACTIVITIES IN THE
KAZAKH ASSR IN THE 1920S

Annotation. During the October Revolution, Soviet pedagogy formed a common goal for the
development of education. Reflecting the interests of the masses and the needs of the new society,
Soviet pedagogy contrasted individual ideas of bourgeois pedagogical theory with individualism,
nationalism, politics and other great ideas of human thought: humanism, collectivism,
internationalism, democracy, the need for all-round development of the individual. The
combination of productive work with education as a prerequisite and condition ... The purpose of
the study is to study and analyze the state policy of the formation of enlightenment activities in the
Kazakh ASSR during the formation of the USSR.

The tasks are to study the materials from the well-known state documents of historical significance
"The Regulations on the Unified School of Labor" and "The Basic principles of the unified School
of Labor". These documents confirmed and pedagogically justified the ideas of humanism and
democracy in upbringing and education, school self-government and innovative educational
relations between students and teachers.

The methodology of the project is based on the general principles of objectivity and historicism.
The research materials can find practical application both in the writing of scientific papers, and
in the preparation of training courses and the compilation of educational and reference manuals
on the history of historical science.

Keywords: People's education, Decree, elimination of illiteracy, ideology, People’s Commissariat
of Education, S. Sadvakasov, Latin alphabet, schools.

Axnap Aiixkan!, OcmonoB Ockon JIxKycynfexoBny?
L Kuipevizckuii 2ocyoapcmeennuiil ynusepcumem
2 Kolpebl3CKull HAYUOHATbHYIIL A2PAPHbLLL YHUSEDCUMeEm
W3 UCTOPUU ®OPMHUPOBAHUU IMPOCBETUTEJIBCKOM NESATEJIBHOCTH B
KA3AXCTAHE B 20-bIE I'OABbI ITPOLIJIOI'O BEKA

AHHoOTanusi: B 20061 nocie OKmAOPbLCKOU  pesoNoyuU  COBeMCKOU nedazocuxku Ovlia
cpopmynuposana obwas yenv pazeumuu oodpazosanuu. Ompadicas uHmepecvl Macc u
nompebHOCmU HOB020 00Ulecmad, CO8eMCKas Neda202uKda NPOMuUEONOCMABIsIA OMOelbHbLE UdeU
OYpIHCYaA3HOl nedazocuyecKoli meopuu UHOUBUOYAIUIMY, HAYUOHAIUSMY, NOAUMUKE U OpYeUM
BEUKUM  UOESIM  YEN0BEYECKOU MBICAU: 2YMAHUZMY, KOJIEKMUBUIMY, UHMEPHAYUOHAUZMY,
0eMOKpamuu, HeobXo0OUMoCcmu 8cecmoponte2o pazeumue auunocmu. Covemanue nPoOyKMuUGHoU
pabomwl ¢ 0OyueHueM KaK npeonocuLiKd U Yclosue.

Lenvto ucciedosanue a6151€mMest U3yHeHUue U AHAIU3 20CYOAPCMBEEHHOU NOJUMUKU HOPMUPOSAHUU
npocsamumensckoul desmenvnocmu 6 Kazaxcrkoii ACCP 6 nepuoo cmanosenenue CCCP.
3a0auamu seisemcs uzyuumes MAmepuanrbl U3 UIBECMHBIX 20CYOAPCMEEHHbIX OOKYMEHMAX
ucmopuueckozo suauenuss «llonosxcenue o eounou wxone mpyoa» u « OCHOBHble NPUHYUNDBL
€OUHOLL WKONbL MPYyoay. dmu 00KyMeHmbl NOOMEepounu U neoazocuyecku 00OCHO8AIU Udeu
2YMAHU3MA U O0eMOKpamuu 8 B0CHUMAHUU U 00pA308AHUU, WKOILHO20 CAMOYNPAGIEHUS U
HOBAMOPCKUX 0OPA3068AMENbHBIX OMHOUEHUL MENHCOY YUCHUKAMU U YYUMETAMU.
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Memooonozus npoexma 6azupyemcsi Ha 0OWUX NPUHYUNAX O0OBLEKMUBHOCMU U UCTOPUIMA.
Mamepuanel uccnedosanus mo2ym HaAUumu NPaKmuiyecKkoe NpuMeHeHue KAk Npu HANUCAHUU
HAYYHbIX MPYO08, MakK U nPU H0O20MoeKe y4eOHbIX KVPCO8 U COCNABIEHUU YUeOHbIX U CHPABOYHBIX
nocoouti o UCMOPUU UCIOPUYECKOU HAYKU.

KawueBble ciaoBa: Hapoonoe oobpazosanue, Jlekpemovl, auxkeuoayus 6e32pamomHocmiu,
uoeonoeus, Hapxomnpoc, C.Caodsarxacos, iamunuya, wko.vl.

Aknap Aiisxanl, Ocmonos Ockon JKycynéexoBny?
L Kvipewiz mamnexemmux ynusepcumemu
2Kuipewiz Yiaymmyk Aepapovik Yuueepcumem
KA3AKCTAHJIA OTKOH KbIJIBIM/IbIH 20-KbIJIIAPBIHIAT'BI ATAPTYYUVYJIYK
HNIITUH TAPBIXbIHAH

Annoranusi: Cosemmuk nedazoeuxanvii Okmsaopsb pesontoYUACLIHAH KUUUHKU HCLLIOAPbL OUTUM
OepyyHy OHYKMYPYYHYH dHcainvl maxcamvl my3yady. Kenuynykmyn Kol3viKublibiebiH dtcaHa
HCAHbL KOOMOVH MYKMANCOIKMAPLIH 4A2bLIObIPLIN, COBEMMUK Ne0ac02uKa OypiHCYa3UusibiK
nedazocuKaIblk MmeopusiHblH JiceKeye UOesiapbli UHOUBUOYAIUZMee, VIVIMUYIOVKKA, CAsICamKa
HCaHa ao0am3ammulH OU JHCYYPMYYCYHYH Oauika Ynyy UOesIapblHa Kapama-Kapuibl KOUOy:
2YMAHU3M, KONNEKMUBUIM, UHMEPHAYUOHATIUIM, 0eMOKpamus, 6aapulHa O0N20H MYKMAMCObIK -
UHCAHObIH me2epeK OHYeYULY. Aneaukvl wapm Hcama wapm Kamapvl Y3YpAYY MeeKmu OKyY
MeHeH atkanviuumulpyy. Hzunoeenyn maxcamot 6onyn, CCCP kanvinmanyy mezeununoe Kazak
ACCPuHOe acapmyyuynyk umimepoyyiyKkmy my3yyHyH MAMAeKemmuK cascamoii U3UL000 Handa
manodoo boayn cananam.

"Bupoukmyy smeex mexmeou HcoHyHOo xHcobo" xncana "dGupouxkmyy smeex MekmeOuHuH Heauzeu
npuHyunmepu "mapvixelii.  Maanudezu beneunyy — mamiekemmux O0OKyMeHmmepOoeH
mamepuanoapowvl u3ui0eo murdemu o6oayn canaram. byn ooxymenmmepou mapousnoooo sxcana
ounum Oepyyoe eyManusm Hcana 0emMoKpamus, MeKmenmuk 63 aloblHua OauiKapyy uoesiapvii
JAHCAHA OKYYUYIAD MEHEeH MY2aluUMOepOUurH OpmoCyHOA HOBAMOPOYK OUNUM Oepyy Mamunenlepur
neoazo2UKANbIK HCAKMAH He2u30en macmulKmaumol.

Jlonboopoyn — memooonozusicel  00beKMUBOYYAYKMYH — JHCAHA — MAPLIXUBMOUH — JICATINGL
npunyunmepune Heauzoeiem. Mnumuii-u3undee mamepuaioapvl UIUMUL dIMeeKmepou rHeasyyod
JHCaHa OKYy KypcmapviHa OaspoblKk KOPYy0o JHCAHA MAPbIXblil UTUMOUH MAaPbixbl OOIOHYA OK)Y
JAHCAHA MAATBIMOAMA Kumenmep 0asapo00000 NPAKMUKALbIK KOJOOHMO mabyyea 60iom.

AUKBIY cO3160p: I acapmyy, Kapavikmap, cabamcwl30blkmbl H#cowy, uoeonoaus, bunum oepyy
In Komuccapuamul, C.Cadsaxacos, Jlamvin arghasumu, mekmenmep.

Introduction: The Soviet education system School of Labor", "Elimination of Illiteracy"
is the foundation of the current education and "Basic Principles of the Unified School
system. Reflecting the interests of the masses of Labor". These documents confirmed and
and the needs of the new society, Soviet pedagogically substantiated the ideas of
education opposed individual ideas of humanism and democracy in upbringing and
bourgeois pedagogical theory to education, school self-government and
individualism, nationalism, politics and other innovative educational relations between
great ideas of human thought: humanism, students and teachers.

collectivism, internationalism, democracy, Result: The establishment of Soviet
the need for the all-round development of the power after the October Revolution led to
individual. Combining productive work with numerous changes in the Union and on the
learning as a prerequisite and condition. Kazakh land. The new political ideology led
These ideas are clearly reflected in the well- to great changes in the field of education and
known state documents of historical enlightenment. This article reflected the
significance "Provisions on the Unified adopted decrees, legislation in the new
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system of knowledge, as well as the Kazakh
society from 1917 to the 20s of the twentieth
century, there have been significant changes
in the field of education and the number of
Kazakh youth studying.

As a result of decrees introduced to
eradicate illiteracy, schools were opened,
young people began to strive for education,
and the number of students increased. In
addition, it is noted that girls and boys are
taught in the same class.

The formation of education has its own
history, which developed in the distant past,
when children were taught by «mullahs» in
madrasahs. One of the conquests of the Great
October Socialist Revolution was the system
of school education, which was created in the
USSR, unique in its scale and scientific
formulation of the matter. The role and
significance of the post-October
transformations are that they have led to
significant results in the creation of a school
system in Kazakhstan as the basis of a
nationwide movement towards education and
science, as a basis for raising the well-being
and culture of the people. Only the revolution
that took place in October 1917 could
eliminate the centuries-old backwardness,
eliminate the illiteracy of the population of
Kazakhstan. Having won political power, the
working class under the leadership of the
Communist  Party, along with the
transformation of the economy, the
development of socialist social relations and
the strengthening of the socialist state system,
made a real revolution in the field of culture.
The revolution led the peoples of Kazakhstan
to the broad road of historical progress,
initiated a radical restructuring of the system
of public education in the republic. The
socialist revolution leveled the educational
level of the country's population in the matter
of radical transformations in the field of
education and culture, Lenin's instructions
and decrees of the Soviet state on public
education were of decisive importance.
Education remains one of the priority areas
for each state. Teachers, historical figures,
public figures who have always raised the
problem of education were held in high
esteem. Pre-revolutionary Kazakhstan was
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one of the backward regions of Russia in
terms of population literacy. If in Russia there
were 20% literate, then in Kazakhstan,
according to the 1897 census, their number
did not exceed 8.2%, and among the Kazakh
population - no more than 2%. The people's
craving for literacy was enormous [1, p. 197].
The restructuring of the entire system of
public education begins from the first days of
the revolution. In a decree of November 9,
1917, a state commission on education was
organized, which was mainly engaged in
analyzing the foundations of creating a new
system of public education. People's
Commissar of Education A. V. Lunacharsky
(1875-1933) addressed the public to teachers
and students. In this address, he described the
main principles and tasks of the Soviet
government in the field of public education:
universal compulsory primary education, the
possibility of obtaining general education at
all levels of schools, the presence of a
religion in the school, democratization of
education, taking into account local and
national characteristics. Let us dwell in more
detail on the new decrees in the field of
education, adopted in 1917-1918:
- Adopted on November 9, 1917, "Decree on
the establishment of state
Commission for Education”, which was
signed by the People’s Commissar for
Education A. V. Lunacharsky., Chairman of
the Council of People’s Commissars V.
Ulyanov (Lenin) and Secretary of the Council
N. Gorbunov, is the first document in the
field of education:
“The matter of the general leadership of
public education, since this remains with the
central state power, is entrusted, until the
Constituent  Assembly, to the State
Commission on Public Education, the
representative and executor of which is the
People's Commissar.

All the functions previously performed by
the Minister of Public Education and his
comrades are entrusted, in accordance with
the decision of the Council of People's
Commissars and the general procedure
established by the Congress of Soviets, to the
Commission on Public Education.
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The Commission on Education is
responsible in all its actions to the Executive
Committee of the Soviets of Workers'
Soldiers' and Peasants' Deputies.

The composition of the Commission is as
follows:

1) Chairman - People's Commissar for
Education.

2) Secretary of the Public Education
Commission.

3) Delegated persons:

4) Persons appointed by the Council of
People’'s Commissars: fifteen persons, heads
of departments.

The State Commission on Public
Education is by no means the central
authority  that governs  educational
institutions. On the contrary, the entire
school business should be transferred to
local government bodies. The independent
work of class - workers, soldiers, peasants -
cultural and educational organizations
should have full autonomy both in relation to
the state center and in relation to municipal
centers.

The business of the State Commission is to
serve as a liaison and assistant, to organize
sources of material, ideological and moral
support for municipal and private, especially
labor and class educational institutions on a
state nationwide scale.

A number of valuable bills have been
developed since the beginning of the
revolution by the State Committee for Public
Education, democratic in its composition,
rich in experienced specialists.

The State Commission will enter into
systematic cooperation with this committee,
the convocation of an emergency session of
which the People's Commissar  will
immediately contact the committee's bureau.
The subject matter of this session will be:

1) Revision of the norms of representation
in the spirit of further democratization of the
committee.

2) Revision of his rights in the spirit of
their expansion and transformation of the
committee into the State Institute for the
preparation of bills.

3) Revision of the bills already created by
the committee together with the new State
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Commission, required by the fact that when
editing them, the committee took into account
the Dbourgeois spirit of the previous
ministries.

After such a revision, the bills will be
implemented without any red tape in a
revolutionary manner.

Cooperation between educators and
public forces is what the Commission will
pursue in all its activities.

Only the Constituent Assembly will
establish a detailed procedure for state and
public life in our country, including the
general nature of the organization of public
education.

Without prejudging his will, the People's
Government considers itself entitled in this
respect to carry out a number of measures
aimed at enriching and illuminating the
spiritual life of the country as soon as
possible.

Current affairs should still go on as usual
through the Ministry of Public Education.

The ministry should play the role of an
executive body under the State Commission
for Public Education. " [2].

- Adopted on June 25, 1918, "Provisions of
the  All-Russian  Central  Executive
Committee and the Council of People's
Commissars on the Socialist Academy of
Social Sciences™:

«1. The Socialist Academy of Social Sciences
is a free community of persons with the goal
of studying and teaching both social
knowledge from the point of view of scientific
socialism and communism, and sciences that
are in contact with this knowledge.

2. The Socialist Academy of Social Sciences
includes, as its members, students of all
departments and divisions, all competing
members who constantly work in its
institutions, and, finally, included in its
composition, according to the election, full
members,  professors, lecturers  and
assistants.

3. The Socialist Academy of Social Sciences
is divided into two main sections:

a) scientific and academic

b) educational.
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The first is aimed exclusively at scientific
activity, the second pursues the tasks of
teaching and enlightenment.

4. The plan of teaching the educational
section of the Socialist Academy of Social
Sciences aims to provide students with the
opportunity to complete education in the
spirit of scientific socialism, both in general
in the field of social knowledge, and in
individual cycles of socio-political sciences.
The section annually establishes the teaching
plan for both basic and additional subjects.»
[3].

On December 15, 1917, religious
educational institutions, previously
subordinate to the church, were transferred to
the People's Commissariat for Education,
transformed into a general education school.
On January 21, 1918, the «Decree on
depriving the church of the state and school
by the church» was signed by V. I. Lenin.
This decree forbade division and restriction
or discrimination based on different faiths,
and gave full freedom to what religion people
believed in or did not believe in. The decree
prohibited the teaching of religion in schools
or the preaching of religious practices. This
decree eliminated the harmful influence of
the church on the younger generation,
religion in general, and rid the school of
religion. Estates and national restrictions on
education in school, inequality of countries in
education were eliminated by special decrees.
In 1918, by a decree of the People's
Commissariat for Education on May 31, the
school introduced the joint education of boys
and girls.

In 1917-1918, the principles of creating a
Soviet school were revised on the basis of
about 30 state decrees adopted by the Soviet
government:

- All types of educational institutions were
abolished before the October Revolution, the
school system was changed;

- the school was separated from the church,
religious schools were abolished, and the
teaching of religion at school was prohibited;
- proclaimed the right of all citizens to
education, regardless of their social
environment, religion, nationality, etc .;
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- all peoples within Russia were given the
opportunity to study in their native language;
- training of boys and girls started together;

- for the first time a preschool institution was
opened;

In the implementation of the above-
mentioned decrees and measures of Soviet
power, there were also great obstacles on the
part of the counter-revolutionary elements
(the bourgeoisie, landowners and part of the
intelligentsia of the bourgeoisie). They tried
not to carry out these decrees, they went as
far as intimidating teachers. Only as a result
of the stubborn struggle of the Communist
Party and the Soviet government was the
revolutionary restructuring of the school
carried out.

Teachers had different attitudes
towards the October Revolution. Some of the
teachers opposed the Soviet regime. Many
teachers, mostly secondary school teachers,
were hostile to the revolutionary changes.
They opposed the Soviet regime, supported
the counter-revolutionary activities of the
All-Russian Union of Teachers. But most of
the teachers, especially the teachers of the
public schools, greeted the revolution with
special attention.

The most difficult issue was the
training of new teachers. Because the number
of schools grew rapidly. And there were very
few pedagogical educational institutions. In
this regard, teachers' seminaries in the
country have been transformed into three-
year pedagogical courses, and teaching
institutes are higher pedagogical educational
institutions.

The main direction of cultural
transformations after October 1917 in
Kazakhstan was the overcoming of mass
illiteracy and the development of public
education. With the coming to power, the
«Bolsheviks» launched extensive work to
combat mass illiteracy. Local bodies of
Soviet power, even in the difficult conditions
of the Civil War, opened schools whenever
possible. The process of teaching secular
literacy allowed them to actively promote the
Bolshevik ideology among the local
population. In this regard, in July 1918, the
People's Commissariat of  Education



__ HUMANITARIAN SCIENCES___

(People's Commissariat for Education) was
created in the structure of the Turkestan
Autonomous Soviet Socialist Republic, and
earlier in Kirrevkom - a school department.
Measures of a systemic order were needed,
not of an episodic and one-off nature.
Therefore, on December 26, 1919, a decree
of the Council of People's Commissars «On
the elimination of illiteracy among the
population of the RSFSR» was adopted. In
1919-1923, the following barriers were
observed to eliminate illiteracy in
Kazakhstan:

- Lack of specialist staff suitable for training
the population;

-Lack of new textbooks and lack of written
instruments and lack of written instruments;
- Weak material and technical base of
education authorities in cities, especially in
rural areas.

In February 1924, a branch of the All-
Union Society "to eliminate illiteracy” was
created in Kazakhstan. On the pages of the
newspaper “Sauat ashkysh”, a plan for
conducting classes for individual groups was
published, short-term courses for the training
of teachers-liquidators of illiteracy were
opened.

Beginning in 1920, the Bolsheviks began
everywhere to create emergency
commissions for the elimination of illiteracy,
which were engaged in accounting for the
illiterate  population, training teachers,
organizing schools and short-term courses.
At these courses, they taught writing,
reading, various crafts, clubs and theaters
were  opened. Disciplines such as
environmental studies, accounting, singing,
drawing, etc. were taught here. Elements of
indoctrination of the population were also
introduced. For this purpose, the Soviet
authorities recruited experienced specialists.
So, in 1919, in the Omsk district of the
Akmola province, Magzhan Zhumabaev,
Koshke Kemengerov, Amre Isin and others
took part in these courses.

According to S. Sadvakasov, who
served as inspector of public education in
1919, the rise of public education after
October 1917 in Kazakhstan was “the most
pressing need of the aul. Without it, no

Journal 5 (59) 2021

224

innovations in the steppe are possible [4,
p.17]. S. Sadvakasov wrote a lot about the
need to strengthen public education. In his
article “The needs of the aul” he expressed
deep thoughts that were far ahead of his time:
“Every person working for the good of the
people must firmly and forever remember
that without education all his aspirations for
the better are either unproductive or
completely in vain. An unenlightened and
ignorant people do not have strong
convictions either.

In  October 1920, the People's
Commissariat of Education of the Kazakh
ASSR was created [5, p.122]. The
Commissariat was headed by the People's
Commissar of Education, who is also the
chairman of the board. During the period
under study, the people's commissars of
education were A. Baitursynuly (1920-1921),
S. Sadvakasov (1925-1927), U. Dzhandosov
(1927-1929), S. Mendeshev (1930-1933), T.
Zhurgenov (1933-1937) ) [6, p.71].

The schools of Kazakhstan were built
and developed on the basis adopted for the
RSFSR, but with some peculiarities, mainly
in the lower echelons. At the first stage of the
formation of the new education system, the
following types of schools existed:

- Schools of the first stage with a 4-year term
of study;
- Seven-year schools;
- Secondary school (nine-year);
- Workers' faculties, as general secondary
educational institutions,  providing a
complete secondary education for working
and peasant youth who did not have the
opportunity to receive it before [7, p.108].
Since in order to eliminate illiteracy, the
main thing was to learn to write and read,
then in the course of the fight against
illiteracy, the problem was posed of replacing
the Arabic script with Latin, which came into
use at that time. The People's Commissariat
of the RSFSR for Nationalities in 1923
created a commission to reform the Arabic
script.

This commission worked on three
Issues:

1) Preparation of writing for peoples without
writing;
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2) translation of peoples with their own
writing into the Latin alphabet;
3) reforming the Turkic writing [8, p.26].

On March 6, 1926, the First All-Union
Congress of Turkologists was held, at which
the issue of translating the writing of the
Turkic-speaking peoples into the Latin script
was considered. At that time, A.
Baitursynuly, the Council of People's
Commissars of Public Education of the
Kazakh ASSR, opposed the transition to the
Latin alphabet. A. Bukeikhanov and A.
Baitursynuly proposed to simplify some
features of the Arabic writing [9, p.108].
Supporters of the abandonment of the Arabic
alphabet said that the transition to the use of
the Latin script is a conspiracy on the national
culture. They considered that a transition to a
new alphabet, characteristic only for
Europeans, was necessary in Kazakhstan, but
the conditions were not yet ripe. However,
adhering to the task of consolidating a single
cultural space, the Soviet leadership did not
share the views of the representatives of the
Republic. A commission was created to
create a new alphabet, which in the fall of
1929 presented a draft of the Kazakh alphabet
based on the Latin alphabet. Until the full
transition to the Latin alphabet, the Arabic
script was used. The printing technique began
to be equipped with the Latin alphabet. This
facilitated the publication of newspapers,
textbooks, literature. The republic began to
use simultaneously two alphabets: for
Kazakh - Latin, for Russian - Cyrillic. By the
end of the 30s of the XX century, the USSR
had become a totalitarian state. The
formation of a totalitarian system began to
manifest itself in culture. In 1940, a draft of a
new Kazakh alphabet based on the Cyrillic
alphabet was developed. At the V session of
the Supreme Council on November 10, 1940,
a law was adopted "on the translation of the
Latinized Kazakh writing into a new alphabet
based on Russian graphics" [10, p.38].

Conclusion. The adopted decrees in the
field of education and enlightenment after the
October Revolution changed the life of the
USSR and Kazakh society: firstly, the people
switched to a new form of education,
secondly, the Kazakh people switched from
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the Arabic alphabet to the Latin alphabet,
then to the Cyrillic alphabet, and thirdly,
according to In the Soviet Union and in
Kazakh society, the number of children and
adults studying has increased, and illiteracy
has been eliminated.
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