I'my0okoyBaxkaemblii PoicOek 3apbLiibIKOBHY!

[Ipodeccopcko-mpenoaaBaTebCKuii COCTaB U BeCh KOJUJIEKTHB KBIPTrBI3CKOTO
HaIMOHAJIbHOTO arpapHoro yHusepcutera uMm. K.M. CkpsiOuna cepieqHo mo3apaBiisioT
Bac ¢ 60-netHum roOuneeM u 38-leTueM TPYJIOBOM JEATEILHOCTH U JKelarT Bawm
KPETKOTO 370POBbsI, JAJIbHEHIIEH MJI0J0TBOPHOM JIEATEIIbBHOCTH Ha 0J1aro nmpouBeTaHus
HAalllero yueOHOro 3aBe/ICHUS.

Bbl, PpicOek 3apbUIIbIKOBHY - aKaJE€MHUK HAIlMOHAJBHOM akKaJeMuu HaykK
Keipreizckoit PecniyOnuku, TOKTOp BeTepuHapHbIX Hayk, Jlaypear ['ocymapcTBeHHOM
npemuu Keipreizckoit PeciyOnvku B 001aCTH HayKU U TEXHUKH, 3aCITyKEHHBIN JeATelb
Hayku KP, pextop KbIprei3ckoro HalmoHajapHOTO arpapHoro yHusepcurera um. K.I.
CkpsiOuHa. BeIylIHi y4eHbIN B 00J1aCTU BUPYCOJIOTUHA U OMOTEXHOJIOTHH.

[Tocne oxonuanusi MockoBckoil BeTepuHapHoil akagemun uM. K.M. CkpsOuna
KOTOpYI0 BbI 3akoHuMIM OiiecTsIle, MOIyImId TUTIIOM ¢ oTiimaueM B 1983 roxay, cBoro
TPYAOBYIO JICITEIbHOCTh HAyaldu TJIABHBIM BETEPUHAPHBIM BpadoOM  KOJIX03a
“KommyHnusm” Tsup-1llansckoro p-nHa HapeiHckoit o6mactu. Ho, Bckope Bbl mowsmnmy,
YTO XOTUTE 3aHUMAThCsl HayKoil U B 1985 rony noctynuim B acnupantypy MOCKOBCKOM
BerepuHapHoi akagemun uMm. K. Ckpsbuna. B roxapl yueOnl B acnupantype Bam
MOCYACTIUBUIIOCH pa00OTaTh C U3BECTHBIMHU COBETCKUMHM YUEHBIMH, Kak akajieMuk CIOpuH
Bacunmii Hukonaesud, nmpodeccop benoycora Panca BacunbeBna.

[Tocne 3aBepiieHust aciupanTypsl, Bl Bo3Bpatmimce B Kupruszuio, B CBOM anpMa-
MaTep U MPOJOJIKAIM CBOI HAYyUHYIO JI€ATEIbHOCTh B KaUECTBE aCCUCTEHTa Kadeapsl
AMU300TOJIOTUH, MUKPOOHOJIOTUU 151 Mapa3uTOIOTUU Kuprusckoro
cenbckoxozsiiictBeHHoro naerutryta uM. K.M. Ckpsiouna. Bee atu ronpsl Bamra tpyoBas
JeSITENBHOCTh HEPa3pbIBHO CBsI3aHA C (PIarMaHOM BBICHIETO arpapHOro 0Opa30BaHUS
PecniyOnuku - KbIpreI3ckuM HalMOHAJIBHBIM arpapHeiM yHuBepcutetoM um. K.H.
Ckpsibuna, B xotopoM Bbl paboTanu mnpemnojaBareieM, TOIEHTOM, 3aMECTUTEIIEM
JIeKaHa, MeKaHoM (paKyinbTeTa BETEPUHAPHOW MEIUIIUHBI, TpodeccopoM M HAKOHEIl —
PEKTOpPOM.

B 1989 rogy Bel ycnienmHo 3amuTiiag KaHAUAATCKY10, B 1997 rogy - 1OKTOpPCKyO
muccepranmio; a B 1999 rony no pemenuto BAK KP Bam 6bu10 mpucBoeHO ydeHOe
3BaHue npodeccopa.

B 2010 romy Bwl Obuin m30paHbl WiieH-KOoppecmoHzeHToM, a B 2021 romy -
NEeHCTBUTENBHBIM WIeHOM (akageMukom) HarmonansHoit Akagemuu Hayk KP.

[Ton Bammm Hayanom BOCHUTBHIBAETCS LEJIIOE€ MOKOJCHHE MOJIOJABIX YYEHBIX H
CHEIUATNCTOB TI0 BUPYCOJOTUHM W MOJICKYJSIpHOW Owonoruu. Bwl opranmzoBamu
00yueHHEe MOJIOJBIX UCCIICIOBATENICH B MEPEIOBBIX MEKyHAPOIHBIX HAYUHBIX IIEHTPaxX
no uccnegoBaHuio oco0o omnacHbix uH@ekuuii (Poccun, Kazaxcrane, CILIA, Kanage,

Anonuu, 'epmanun, llIBeiapuu), KoTopeie Temnepb padOTAlOT HE TOJBKO B HaIICH
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pecnyOnnke, HO M B ONWKHEM U JanbHEM 3apyOexbe. SIBISACH YYCHHUKOM U
IIOCJIEIOBATENIEM COBETCKOM U pOCCUKMCKOM IIKOJIBI BUPYCOoJIoroB akaaemuka BACXHNJI
Copuna B.H. u mpodeccopa benoycosoit P.B., Bbl co3manmu u BO3IJIaBWIM B
Koipreizckoit PecriyOnuke OT€YECTBEHHYIO IIKOJIY BHUPYCOJIOIOB, TJi€ MOATOTOBHIMA 5
JOKTOpPOB U 18 KaHIMIaTOB OMOJIOTHYECKUX U BETEPUHAPHBIX HAYK.

Bbl, yBaskaemblii PricOex 3apbUlIbIKOBUY, OTHUM U3 MEPBHIX B KbIprei3cTane cramu
3aHUMAThCSl MOJIEKYJISIPHO-OMOJIOTHUECKOW JUArHOCTUKOW BUPYCHBIX OosesHeit. [lof
BammM HayyHBIM pyKOBOJICTBOM Pa3BHUBAIOTCS HAYYHBIE UCCIEAOBAHMS MO BUPYCHBIM
3a00neBaHUsIM B pecnyOsivke, oOecnedynBaronIe OMOJIOrHYECKyt0 O€30MacHOCTh
Ksipreizcrana. B cBoe BpeMst Bbl Ipoxouin Hay4YHble CTAXKUPOBKH MO MOJEKYJISIPHON
OMOJIOTUU Y BUPYCOJIOTUM B HAYYHO-HCCIIEIOBATENbCKUX IeHTpax Poccuu, ['epmanun,
Agctpun, CIIIA u Kanane.

BrlI siBiisieTech. pazpaboTIYMKOM U HayYHBIM KOOPJIMHATOPOM TISITH MEKTyHapOTHBIX
NMPOEKTOB MO0 W3YYEHHUIO TPAHCTPAHWYHBIX WH(MEKIIMOHHBIX OoJie3HeW B o001acTH
Oouonornyeckor  OezomacHoctd 1o JumHun MHTIL. Tak xe pyKoBOIWIH
mexayHapoaabiMu ipoektamu 1o naun ICARDA, IFAT, JICA, M®CP, ®AO, TUKA.

Bbl kak ydeHbld IpencTaBiisieTe MHTEpechl HayuyHOM MbIciau Keiprei3cTaHa Ha
MHOTHX aBTOPUTETHEUIIINX MEXKIyHAapOoaHbIX hopymax — ['epmanuu, ABctpum, Kuras,
Kopeu. Bama nayuyHasi AesTENbHOCTh MPU3HAHA MUPOBBIM HAYYHBIM COOOIIIECTBOM,
pe3ynbTarhl  Bammx  HaydHBIX ~ HMCCIEIOBAaHUN  MyOJUKYIOTCS B M3BECTHBIX
MEXIYyHApOJHbIX HHACKCUPYEMbIX KypHanax. [lo wunaekcy Xwupma B oOjactu
CEJIbCKOXO3SIICTBEHHBIX HAYYHBIX M3bICKaHUN Bbl 3aHMMaeTe 0JHO W3 MEPBBIX MECT B
Keipresckoit PecnyOnuke. Bamu omyOmmkoBano 323 HayuyHble pabOThl, B T.4. 2
MoHorpaduu, 26 METOAMYECKMX peKOMeHJanui, 12 Hay4yHbIXx pa3paboTOK IO
OMOTEXHOJIOTMM BaKIMHHBIX TIPENapaToB, KOTOpbIE NPHU3HAHBI H300pPETECHUSIMU WU
3alaTEHTOBAHBI.

[Tox Bamum pykoBoactBoM kak pektopa KHAY um. K.U. Ckpsbuna npousonuin
Oomnpiie m3MeHeHus. Bul ckazanm cebe «...q npunogicy ece ycuaus, 0isi moeo, 4moobl
YHU8epcumem cmai OOHUM U3 JAyuuux yHugepcumemos Kwvipevizcmana, u cmyoenmol
0y0ym ecopoumubcsi ceoum anbma-mamep, Kak s 6 ceoe epemsay. Y Bac ecth moOumoe
BhIpaKeHUE «Step by step» miar 3a marom yBepeHHO WATH K CBOCH Iiesid. DTO OBLIO
HEJIeTKO, HO OJjarojiapsi CBOMM KauecTBaM, TaKUM KakK: CMEJIOCTh, HACTOWYUBOCT,
YBEPEHHOCTh, CHJA JyXa, TpeOoBaTeJbHOCTH K cebe U  TMOJAYUHEHHBIM,
KOMMYHUKA0ETbHOCTh U JKaXKJa HayqHOro Moucka, Bam ynmainoch g0OUTBCS TOTO, 4TO
ceituac KHAY um. K.U. Ckpsbuna 3aciayXeHHO 3aHUMAeT TOCTOWHOE MECTO B YHUCIIE
BEyIIUX BY30B cTpaHbl. bnaromaps Bam B KbIpreisckom HanmoHaabHOM arpapHOM
ynuBepcutere uM. K.MHW. Ckpsbuna O00ib110€ BHUMaHHUE YJEISETCS Pa3BUTHIO
MEXTYHapOIHOTO COTPYAHUYECTBA B 001acTU 00pa30BaHMS U HAYKU ITyTEM UHTETpalluu
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B MHUPOBOE 00pa3oBaTEIbHOE MPOCTPAHCTBO U YCTAHOBJIECHUS JBYCTOPOHHUX CBSI3EU C
YHUBEPCUTETAMU U Hay4HO-HccienoBarenbckumu Llentpamu crpan CHI' u mupa.

brmaromgapst Bameil mHMIMaTUBE OTKPBIT €AUHCTBEHHBIM B lleHTpanpHON A3un
My3el BOJbI, CO3JaHbl IIEHTP aKBAKYJIbTYpPbl U PIOOJIOBCTBA (AKBALICHTD), JIEKTPOHHAS
OMOIMOTEeKa, AEMOHCTpAIMOHHOE PBhIOHOE X03sicTBO (JIPD), maGoparopus Boxwl, Ha
kadeapax (bakyIbTETOB OTKPBITHI nabopaTopuu TUISt MOATOTOBKHU
BBICOKOKBAJIM()UIIMPOBAHHBIX CHEIIUAINCTOB.

Kak TanaHTIMBBIA NEJAaror M y4eHbId, BCE 3TU rojbl Bbl Kak KpyIHBIA Y4YEHBIN
BeJeTe OOJNIBIIYI0 HAYyYHO-OPraHU3aUMOHHYK padoTy, aKTUBHO 3aHUMAETECh
MOJITOTOBKOM KaJpoB BbIcIel kBanudukanuu. Bel sBisierech wienoM CoBeTa peKTOpoOB
arpapubix BY3oB ctpan CoapyxkectBa; wieHOM Acconuanuu pekTopoB KbIprbi3ckoi
Pecniybnuku, unenom npesunuyma HammonanpHoit Axkanemun Hayk KP, uienom Jluru
arpapHoro oOpa3oBaHHsl, HAyKU U HHHOBAI[MOHHBIX TEXHOJIOTHH B paMKaX WHUIUATUBBI
KHP «Omun mnosc-Omun  nmyte» coTpyanuuectBa FOr-lOr, mnpencenarenem
mucceprannoHHoro Cosera.

K cBoemy cinaBHOMY r00Ouier0 Bbl mogonuiv Kak BUAHBIN YUEHBIH, OpraHu3aTop
HayKu U 00pa30oBaHus, BHECIIMN OOJBIION BKJIaJA B Pa3BUTHE HAILIETO YHUBEPCUTETA U
CTpaHbl B LIEJOM.

KostekTnB KbIproi3ckoro HalMOHAJIbHOT0 ATPAPHOI0 YHUBEPCUTETA
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.I. 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.

I 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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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

Koaonsxublii A.I'., Kapataes H.A.
Kuipavizckuu nayuonanvusiil acpapmsiii ynueepcumem
NEPCIEKTHUBBI BHEJAPEHUS 3EJIEHBIX YIOBPEHU HA OPOIIIAEMBIX
3EMJISAX KBIPT'BI3CTAHA

AHHOTALMS: OMPANCEHA POTIb NOHCHUBHBIX CUOEPATbHBIX PACIEHUL - OOHHUKA 0eN020, 20puuybl
benotl, pedvKu MacIuuHou, (ayenuu psaOUHKOIUCIIHOU, APOBO2O AYMEHS, 6 UHMeHCUpurayuu
opowiaemoco 3emnedenus U HOPMUPOBAHUU OCHOBHO2O NOKA3amens Ni000poous NoyYbl —
eyMyca, YIyHUleHUsi acpOXUMUYECKUX CBOUCME NAWHU NpU HOCMYNAEHUU OONOTHUMETbHBIX
OUODUNILHBIX DEMEHMO8 NUMAHUSL 8 NOYEY 8 COCMABe PUMOMACCA NOHCHUBHBIX CUOEPAIbHBIX
pacmeHnul U 000CHOBAHA HEOOXOOUMOCMb OAIbHEUUE20 PAZGUMUS OPOULAEMO20 3eMAEOeNUsl Ha
OCHOBe €20 OUoNoU3AYUU C UCNOTb308AHUEM 3€]IeH020 YO0OpeHus, U NOKA3aHA 6blCOKAs
a2pomexHu4ecKasl, azpodKoI02ULeCKas, IHepeocoepe2arowyds u IKOHOMUYecKas dQPHexkmusHocms
cudepayuu npu NOHCHUBHBIX NOCEBAX CUOEPAMO8 8 COUeMAHUU C COIOMOU NPedblOyufell OCHOBHOU
KYIbmypbl-03UMOU  NUWEHUYbl,  K020ad 6  ONMUMANbHLIX — YCIOBUAX — NPOMeKarom
MUKPOOUONIO2UYECKUEe NPOYecchl 8 noyge, ¢ NONOJHEHUeM 3aNdcO08 OP2AHUYeCKO20 6eujecmed
noYgwl.

KawueBble c¢JI0Ba: Ha603, NOJCHUBHble cuUdepamvl, 3eieHoe YOoOpeHue, numamebHvie
gewiecmaa, nioo0opooue no4esl

Koaonsxublii A.I'., Kapataes H.A.
Kuipewiz ynymmyk acpapovix ynusepcumemu
KBIPT'BIBCTAHIBIH CYT'APBLIYYUY APABUJIJUK KEPJIEPUHJIE " KALIBIJI
KEP CEMUPTKHYTEPAU KUPITU3YYHYH KEJIEYET'HA

AHHOTaIMA: )cazobik apna, ak mammyy oeoe, aK Kblubl, MAll 4amevlp, payeius colikmyy opmo
me3eunde O6cmypyiyyuy cuoepam OcyMOYKMOPYH OJHCAWUBLL JHCep CeMUPMKUY MypyHOO
namuodaianvin, anapovl cyeam audoo MONYPAKMAPbIHbIH ACbIIOYYIY2YH KOMOpYyoe, 632040
MONYPAKMbIH  OP2AHUKANBIK  3ambl — 2YMYCmy KeOeumyyooe HcaHa anooo iceprepuHuH
ACPOXUMUANBIK  CANAMMAapbIH  CUOepammap mMonypaKkma @QumomMaccacblHbli — KypamblHOA
Kanmolpean 6UoDUIOUK A3bIK INeMeHMMmMepU MeHeH HCaKublpmyyoa cuoepammapobl MaKcamxa
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bUIAUBLIK KOJIOOHYY MEHeH OblUKAHYBLILIKIMbL HCYPRY3YY0O OUONOUALAUMDBIDYY bIKMAIAPHIH
KY4azblHa KAMMbISAH HCAULLLI HCep CeMUPMKUUMePOU NAlOAIAHYYHY atibll 4apba OHOYPYULyHOO
KUPeU3Yy MeHeH ObLUKAHUBLIbIK HCYPCY3YYHYH A2POIKOIOCUSLTBIK, IHEPSUSL FHOMOOOUY bIMAIADLIH
HCAHA  IHCO2OPKY Ccanammazvl acpomexHUuKauvl aubvll yYapoa OCYMOYKMOPYHYH MYUYMYH
KeOOUmMyyoe Kupeuzce OONOmM JHCAHA MONYPAKMbIH KYPOYYIAYeYH KOmepyyoe cuoepammap
manaaoa Kaimelpean Gumomacca MeHeH Mmypoazbl OCMYpYieoH OcyMOyK - 6yyoatioviH
gumomaccacvt  myypa — auKaiblubln, MONYPAKMbIH — MUPOOUOIOSUANBIK — AKMUBOYYILY2YH
KoeboUumyn, MONYPAKMbIH A3bIK 3aM  DPENCUMUH IHCAKWBIDMBIN, MYULYMOY IHCO2OpYIamyyea
my306H-my3 maacup bepem.

AUKBIY CO3/10P: KbIK, OpMO Me32uide OCMypyLyyuy cuoepam oCYMOYKMOPY, HCAUbLL dHcep

cemMupmruumep, asvlk 3am 1eMeHmmepu, MOonypaxKmvlH Acwlioyyiyey

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.l. (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].



___AGRONOMY ___

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

Green manure and animal weight, N P20s 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

13].

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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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

Kononsxuplii A.I'., Kapadaes H.A.
Kuipevizckutl Hayuonanohsiil aepapHwlii yHUSepcumem
KOPHEBAS MACCA 3EJIEHBIX HABO3HbBIX CUAEPAJIBHBIX KYJIBTYP U UX
3HAUYUEHHUE 1JIA ITIJIOJJOPOJA OPOINAEMBIX CEPO3EMHBIX U JIYT'OBBIX
mo4YB

AHHOTAIHUS: PACCMAMPUBAEMCS 3HAYEHUe HNOO3EMHOU MACChl NONCHUBHBIX CUOEPATIbHBIX
pacmenuil - OOHHUKA 0enoeo, 2opuuysbl Oenou, pedbKu MACIUYHOU, payeruu pAOUHKOIUCMHOLU,
APOBO2O AUMEHS, COCPEOOMOYEHHbIE 8 NAXOMHOM U NOONAXOMHOM CNLOSX NAWHU O/ NOGLIUUECHUSL
NI000POOUsL OPOWLAEMOU NAUHU CepPO3eMHO-TY208blx nous Yyiickoti Odonumst Kwvipevizckoii
Pecnybnuxku, ocobenno 0ns  yayuuieHus acpoQuauUYecKux U acpoXUMUYECKUX Ce0UCme U
MUKPOOUONIO2UYECKOU AKMUBHOCTU NOY8, YMO 8 KOHEUHOM cueme pabomaem HA y8eiuyeHue
VPOXUCATHOCIU CEeNbCKOXO3AUCMBEHHBIX KYIbMYP U NOGBIUUEHIUE KAYeCMEad NPOOYKYUU acPOYEHO308
U OHU COCMABAION OCHOBbL BEOCHUSL OP2AHUYECKO20 CeNbCKO20 XO3AUCMBA C A2POOUOLOUYECKUMU
MEXHOIO2UAMU NPOU3BOOCIEA O]l NOTYUEHUS IKOIOSULECKU YUCTBIX NPOOYKNO8 PACTEHUBOOCTEA
8 PEKOMEeHOYeMOll cucmeme Opoulaemo20 3emaedenus azpaphuix xossicmse Keipevizcmana.
Tonyuennvle mamepuanbl HAy4YHO-UCCIE008AMENbCKOU PAOOMbl NO3BONAION PEKOMEHO08AMb HA
opowaemvlx nawnax Llenmpanvnou uyacmu Yyuckoiu oOoaunvl KP noosxcHusHvle cuoepanvHule
KYIbmMypol. 2opuuysbl 6enoil, OOHHUKA 0eN020, AUMEHs AP0802o, (hayenuu paouHKOIUCMHOU, peObKu
MACIUYHOU 8 Kauecmeae 3e1eHblX YOOOpeHUII.

KawueBble clioBa: xopHesas macca, 3uavenue, cuoepamsl, nioo0opooue, noued, OUuoi0eu4ecKast
AKMUBHOCTb NOUBbL, YPOICAUHOCMb, A2POYEHO3bL

Konoasxusiii A.I'., Kapa6aes H.A.
Kvipewiz ynymmyk azpapovik yHueepcumemu
KBIKTYY CUAEPAJIABIK )KAIIBIJI OCYMAYKTOPAYH TAMBIP MACCACBI
KAHA CYT'APBLIIYYYY BO3 TOITYPAKTYY KAHA IITAJIBAJIYY KEP
KbIPTBIIIBIHBIH ACBUIAYVYJIYTY YUYYH AJIAPJIBIH MAAHUCH

AHHOTAIHUSL: JCa30bIK apna, ak mammyy 6ede, aKk Kvlubl, MAall Yamevlp, Gayenus ColsIKmyy opmo
Me3eunde eCmypyayyuy cuoepam oCyMOYKMOPYHYH al000 HCaHa aiooo andblHOA2bl Kammapoa
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MONMON2OH MAMBIP MACCANAPLIHbIK CYeam atloooaopy 60120H 003-uanbaa monypakmapulHbii
acwulI0yyIyeyH KOMopyyoecy pory KOpCOmyayn, 632040 anapobiH MONYPAKMblH azpo@dUu3uKaIbIK,
ACPOXUMUSLIBIK  Canammapvl MeHeH MUKPOOUOLOSUAULbIK AKMUBOYYAYSYH HCO2OPAAMYYOazbl
muticu3eeH maacupyu Kapaiean Hcawa anap auvll 4apda ecyMOYKMOPYHYH MYULYMOYYAYeYH
KOmepyyoe, azpoyeHo300pO0yH NPOOYKYUSACLIHbIH CANAMbIH HCAKUIPIYYOA KbIZMAM KOPCOMYYCY
baca Oeneunencen dicama cudepammapovl aubll 4apba OHOYPYULYHOO KeHUpU KOJAOOHYYHVH
He2u3uHoe2U azpoOUONI02USILIK MEXHON0SUANAPObL AUbLL HapOa OHOYPYULYHO KUPeU3yy2e 6o1opy
HCAHA IKONOSUANBIK IHCAKMAH MA3A 6CYMOYK NPOOVKYUACHIH Anyyead 000120 My36py aAumbvlicaH.
Hnumuti uzundoenepoyH Heausunoe anvlHeau sHcvliibiumoikmap - Keipevizcmanowvin Qyii opeonynyn
00pOOPOYK O6NYeYHOO dpme JCLIUHALYYYY OCYMOYKMOPOOH KUUUH JHCAUSAUIMBIPLLIZAH — OPMO
Me3eunde ecmypyryyuy: o#casovik apna, ak mammyy 6Oede, aK Kblubl, Mall yamewvlp, Gayenus
CUOEPAMMAPBIH HCAULBLIL HCEP CEMUPMKUY MYPYHOO NAUOANAHYY YUYH CYHYULMO020 MYMKYHUYAYK
bepem.

O30KTYY CO3/10P: mambip Maccacsl, MAAHUCU, CUOEPAMApP, MORYPAK ACLLIOYYAY2Y, OUOIOSUANBIK
AKMuUBOYyayK, myuymOoyyiyK, azpoyeno30op

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
agroecological, energy-saving and economic decade of July and, the agroclimatic potential
significance (1,2,7,8,9). They found that the of the central part of the ChuiVaIIeya!Iows 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 VaIIey, on the basis before p|owing) was carried out on an area of
of public-private partnership: Kirby and the 1 m2 in four replicates, placing them along the
K.I. 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

15
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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.4x 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 COz2 release from the earth's
surface into the atmosphere, which is the total
CO2  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) L
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 27422 | 15289 * 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.
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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 CarpiHOex A0anmanankosuy, Typrynoaes Ky0anbruo6exk TokToHaTapoBuy,
CyaranrasueB Opmon EcendexoBuy

Kuipavisckuu HayuonanbHblil azpaphblil yHusepcumem
MPOAYKTUBHOCTH COPTOB MAJIMHBI OBLIKHOBEHHOMUM (RUBUS IDAEUS L.)
B YCJOBHUSX YYNCKOM JOJIMHBI

AHHOTAUUsA: B cmamve paccmampugaromcsi OCHOBHble COCMAGNAIOWUe nokazamenu
NPOOYKMUBHOCIMU pacmeHuti MaiuHel. B npoyecce copmousyuenus Oviiu u3yueHvl OCHOGHbIE
KOMNOHEHMbl NPOOYKMUBHOCMU KYCMA MAUHbl. Ypodicati Kycma CKAaovleaemces u3 cieoyiouux
COCMABNAIOWUX KOMINOHEHMO8: KOIUYeCmB8a NI00OHOCAWUX N0De208, YUCIA NI000BLIX 6eMOYeK
(namepanos) na nobdeze, Koauvecmaa 5200 Ha lamepane, cpedHell Maccul 1200. B pesynbmame
usyueHus ObLIO BbIAGNIEHO, UMO 030elblédemble PAllOHUPOS8aHHvle copma Manunsl 6 Yytickoi
0oluHe umerom ypoxcainocms 00 7-8 m/ea (obviuno 3...6 m/ea) npu cpedweil macce 512006l
2,0..3,5 2., a ayuwmue — 0o 10...12 m/ea npu maxcumanbHom pasmepe 51200 4..5 2. Llenw
uccnedos8aHull: nPoOYKMUGHOCMy U KPYNHONJIOOHOCHb MANUHbl 00bIKHOGenHOU. HMccnedosanus
nposoounucy 8 2014-2016 2ooax. Obvexmamu UCCIe008aHUL CAYHCUIU 4 copma MATuHbL
00bIKHOBEeHHOU. Mecmo nposedenus ucciedo8anull — ONbIMHBLUL YYACMOK Haxooumcs 6 Hiyckou
Odonune ceno JImumpueska, 3akiaoxa Hacaxcoenus eecra 2011 2o0a. Cxema pacnonodiceHus
pacmenuii 2,0%0,5 m. HUccnedosanus npogeodetst 8 coomeemcemauu ¢ «lIpoepammoit u memoouxot
COpmMou3yueHusi N1000BbIX, A200HbIX U OPEXONIOOHBIX KVIbIMYPH».

KualoueBble ciaoBa:  adanmusHocmb,  KOMHOHEHMbl  NPOOYKMUBHOCMU,  KOJIUYECMEO
NII00OHOCAWUX N0DE208, CPEOHSsL MACCA A200bl.
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Aanues CarpiHOex A0anmaankosnd, Typrynoaes Ky0anbruoexk TokTonaTapoBuy,
CyaranrasueB Opmon EcenoexoBuy
Kuipavizckuu nayuonanvhsiil acpapmsiii yHusepcumem
YY1 OPYYHYH IIAPTBIHJIATbI KAJJMMKH MAJIMHAHBIH (RUBUS IDAEUS L.)
COPTTOPYHYH TYIHYMAYYJYTY

AHHOTaUMs: Maxknada Oan KyypauovlH MywyMOYYAyeyH MY320H He2u3eu KOpCOMKYumepy
kapanean. Copmmopoy u3uioee Hcypey3yyoe 0au KyypauovlH 0A0ANbIHbIH MYUYMOYYIYeYHY
He2u3eu KOMnoHeHmmepu uzuioeneen. badanovin mywymoyynyey momouKy KoMNnOHeHmmepouH
KYPAMACHIHAH MY3YA6m: Myuym Oepyyuy OVMaxmapOblH CAHbIHGIH, 0YMAKmapoazel myulym
anean OymaxkuanapovlH CAHbIHAH, MYWYM alean Oymakuyaiapoazbl MOMON6POYH CAHbIHAH,
MOMONOPOYH opmo4o maccacvihan. H3undeenepoyn owcwitibinmulebinoa Yyl epeeHyHOe
pationoowmypyiean Oan KyypamuovlH 6CMYPYLYR JHCAMKAH COPMMOPY, MOMONOPY OPHOUO
cammaxma 2,0-3,5 2 6onyn, 7-8 m/ea (aoamma 3-6 m/ea), an smMu 9H HCAKWBLIAPGL, MOMONOPY
maxcumanoyy 4-5 e 6oayn, 10-12 m/ea uetiun mywym 6epeepu anvikmanean. H3undeenyn
Maxkcamol: HCOHOKOU OaH KYYPAUOLIH UPUMOMOLYYAYSY AHCAHA OHOYpyMmOyyayey. M3urdeenep
2014-2016 sucoinoaput scypeysyndy. Mzundeenyn obbekmunepu OOIYN HCOHOKOU OAH KYYPAUObIH
4 copmy kapanowvl. Mzunoeenep scepu Qyil epeonynooey Jumumpeska atlivlHOA2bl MAdXiCbipbilioa
manacvinoa 201 1 sxcwinvl sHcasvinoa omypeysynean. Ocymoykmopoyn omypey3yy cxemacst 2,0x0,5
M. HMzunoee uwmepu «Meomo-dcemuns HCaHa IHCAHSAK dHCeP-HCeMUl  KYIbMypaiapblHbIH
COPMMOPYH UULO06 YCYIOAPbL HCAHA NPOSPAMMAIAPLIHbIHY HESUSUHOE HCYPY3YTICOH.

Herusru ce3noep: Koneconoyynyk, eHOypyMOYYAYKMYH KOMHOHeHmMmMepu, myuwym Oepyyuy

OymaxkmapOwiH camvl, MOMOIEPOYH OPMOUO MACCACHI.

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 yield 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 yet
adaptive varieties. Production to a large reached the biologically possible level [9].
21
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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 -1,5 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.

JKbu1b1 /aiibl 2014 2015 2016
SlaBapp 32 40 55
deBpanb 34 45 12
Mapr 29 65 55
Arnpenb 90 64 91
Maii 27 62 125
Wronb 6 33 63
Wronp 5 3 87
ABrycr 2 28 0
CeHTs10pb 9 25 15
OxTs16pB 110 59 83
Hos6ps 53 66 61
Jexabpb 37 42 70
OpTOYO KBLT 36,1 44,3 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 -
35 -
30 -

25 A
20 A H Pagl

15 ~
10 A

O T T T 1
Prigorodnaia Babe leto  Barnaulskaia Novost
Kuzmina

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

15 4

10 4

0 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 CarpinOex A0anmaankosnd, Typrynoaes Ky0anbrubexk TokToHaTapoBuy,
Cyaranrasues Opmon EcenbexoBny
Kuipevizckut nayuonanvhslil acpaphsiii yHusepcumem
POCT ¥ PA3BBUTHUE COPTOB MAJIMHBbI OBBIKHOBEHHOM (RUBUS IDAEUS L.) B
YCJOBHUAX YYNCKOM JOJIMHBI

AHHOTAIUS: 8 cmambe NPeoCmasiieHbl pe3yibmamvl U3yuyeHus @eHonocudeckux gaz y 4-x
copmos manumwl 0bbikHogenHou 6 Yylickou donune Kvipevizcmane. I[locoouvie ycnosus enusiom
Ha CPOKU U NPOOOIHCUMENbHOCHb NPOXOACOeHUs (heHonocuveckux ¢paz marunevl. Ha ocnosanuu
MHO20IeMHUX OAHHBIX NO CPOKAM YGemeHUs U CO3PEe8aHus niodo8 copma pacnpeoeieHvl Ha
2pynnvl: panHue, Cpeonue, No30HUe.

KaoueBble cjioBa: manuna, copma, ¢enonocuveckue ¢asvl, Cymmvl aKMUBHBIX U IDDEKMUBHbIX
memnepamyp

AanueB CarbinOexk Ad0aumaaukoBuy, TyprynoaeB Kyoanbruoexk TokToHaTapoBuy,
CyaranrasueB Opmon EcenoexoBuy
Koipeoiz ynymmyx acpapovix ynueepcumemu
YY1 OPOOHYHYH IAPTBIHJIA KAJJUMKHA MAJIMHAHBIH (RUBUS IDAEUS L.)
COPTTOPYHYH 6CYHY )KAHA OHYT'YIITY

AHHOTamusi: Mmaknada Kovipevizemanovin Yyl 6pooHyHOO JHCOHOKOU OaH KYyypauovin 4
COPMMOPYHYH (PEeHONIOUATBIK (DA3ANAPLIH UUL006 KeImUupuieeH. J{au KyypauoblH peHON0UsIbIK
@azacviHblH YOAKMBICLIHA JHCAHA AHBIH Y3AKMbLLYYIYeYHA aba bipatiblHblH maacup smem. Ken
JHCHLIOBIK  KOPCOMKYUMOPOYH HE2UUHOe COPMMOPOVH 2YN060 IHCAHA MOMOAOPOYH ObluLy
ybakmwicel 6010OHYA epynnanapea OeIyHem: 3pme, Opmo,KeuKu.

Herusru ce3nep: Jax kyypaii, copmmop, (peHonocusnvix ¢haza, akmusmyy sdHcana spgpexmusmyy
memnepamyypaniapoblH KOULYHOYCY..

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° (3t>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 (Q't>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.

Histogram 2.
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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 \ / \ =014 year

(015 year
10 4 e D016 year
5 v
O [ Al 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 which was +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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Adylbaev N.B.%,, Ibragimova V.S.2.,, Dzhunusov K.K.!
'Kyrgyz national agrarian university
2Kyrgyz Research Institute of Agriculture
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 ¢ / ha, the yield gain was 5.2 ¢ / ha. By
using Agrothiram (Thiram), we received 29.9 c / 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.

Anprioaes H.B.Y, Uoparumosa B.C.?%, Ixxynycos K.K.!
L Kbipabizckuii HayuoHanbHblll azpapHvlii yHueepcument
2Kblpebi3cKutl Hay4HO-UCCACO06AMENbCKULL UHCHIUNTYM 3eMACOeNUsL
3®OEKTUBHOCTH ITPEJIMOCEBHOM OBPABOTKH CEMSH SIPOBOI
INIHNEHAIBI BUOIIPEITAPATAMU U ®YHI'MIIUJIAMMU

AnHoTauus. [Jenb cmamou - 8vigeums d¢hekmusHocms 00pabomku ceman @yHeuyuoamu u
ouonpenapamamu npomué 6onesnell saposou nutenuyvl 6 Yyucxou obdracmu Kwvipevizcmana.
Ilonyuennvle oanmvie no yporcauHOCmu NOOMEEPIHCOAIOM pe3yIbmamyvl AHAIU3A CMPYKMYPbl
ypooicas. Haumenvwasn ypoocatinocmo (25,2 y / 2a) 6vinia noayuena 6 koumpone. Obpabomka
cemsan paxcunom (Tebyxonazon 6%) uz pacuema 0,5 1/ m nozeéonuna noryyums 32,9 y / ea, umo
Ha 7,7 y/ea bonvwe, yem 6 konmpoine, u @ynoazonom (benomunom) - 30,4y / 2a. y / ea, npubasxa
ypoorcas cocmasuna 3,2 y / ea. Ilpu ucnonvzosanuu Aepomupama (Tupama) mol nonyuunu 29,9 y
/ ea, umo na 4,7 y / 2a 6onvuwe, yem 8 koumpoine. Ilpu ucnonvzosanuu dbuonpenapamos: Pymrxam
29,2 y / ea, smo 6ceeo Ha 4 y / 2a boarvute konmpons, u Cynpuno - 30,4, npupocm cocmasun 4,9 y
/ ea. Ho HystcHo yuumsieams, 4umo 6uonpenapamol MUHUMATLHO GIUAIOM HA OKPYHCAIOWYIO CPED).
KaoueBble cjioBa: nuenuya, hyHeuyuovl, npompasiuéanue CeMsam, yporCauHoCcms nuleHuybl.

Anprioaes H.B.Y, Uoparumosa B.C.%, Ixxynycos K.K.!

'KbIpreI3 ynyTTyKk arpapaslk YHUBEpCHTETH
KbIprbl3 JbIHKaHYBLIBIK HIAM-H3HI100 HHCTHTYTY
JKA3I'bl BYYJIAWIBbIH YPOHYH BUOIIIIPATIAPATTAP ’KAHA ®YHTULUIJEP
MEHEH CEBYY AJIIBIHJIA UIITETYYHYH HATBIMKAJYYJIVIY

AnHoranusi. Makananein maxcamoi- Koipevizcmanovin Yyii obnycynoa scazovik 0yy0atioviH
oopynapviH  andblH anyy MAakcamvlHOAa YpoHoy ¢yHeuyuodep odHcana OU00apvliap MeHeH
0apwliooHyH  IPPekmuoyyayeyn aumbikmoo. TyuymOyyayKmyH Koaemy O00HYA albiHeaH
MAAnLIMammap — myuymMOyH — CHMPYKMYPACLIH — AHLIKMOO020 — OAbIMMAN2an — AHAIUZOUH
oHrcolibIHmMbIKMmapvina myypa keiem. Oy momon mywym (25,2 y | 2a) konmpondoo yuypynoa
anvinean. Ypykmy 0,5 1 1 m Paxcun (Te6ykonazon 6%) menen dapoviioonyn namoitiscaceinoa 32,9
y | ea mywym anvinean, 6yn konmponooo yuypyua xapazanoa 1,7 y | ea xen, an smu @ynoazon
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(Bernomun) menen oapoinoonyn nametiscacvinoa 30,4 y | 2a myuwym anvinovl, myuymoyyiyKmyn
ocywy 5,2 y | 2a my30y. Aepomupamowt (Tupam) kon0onyynyn nHamwliidicacvinoa ouz 29,9 y / ea
anovlk, Oyl KOHMPOAO0o YuypyHa kapazanoa 4,7 y / ea ken. buooapvinapovl konoonyy menen:
Pymxkam 29,2 y / ea -6yn koumpondoo yuypynan 4 y / ea eana ken, an smu Cynpuno 30,4
KONOOHYYHYH Hamblidicacvinoa ocyut 4,9 y / ea my30y. Quion sae yuypoa, buooapuliap atilaua-
YeUPO2O MUHUMANLOYY MAACUPYU IMEPUH ICKe ATbILU KepeK.

Herusru ce3aep: 6yyoaii, (hyneuyuooep, ypor mazaioo, 6yyoatiovih 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 I/ tincreases by 7%. The greatest excess
was noted with the use of the couple: Raxil
0.25 1/t + Biosil 0.05 1/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 ° 117 - 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 kg/t

4 Agrothiram Thiram 80% 0,2 kg/t

5 Rootkat Biopreparation 250 ml/t

6 Suprild Biopreparation 25 miit

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,
|/ 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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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.

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 1m2.
Control
(without 18,8 45,2 1,8 550 46,0 2517
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 ml/t
Suprild
149 36,6 1,15 639 47,1 301,5
25 ml/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.
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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 vyield
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 1/t enabled to obtain 32.9
¢ / 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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Dyikanova Ainura Tynchybekovna, Zhumaliev Turgunbek Zholdoshalievich,
Zhusupbekova Samara Tolobekovna, Sagyndykova Rakhat Kaiypbekovna, Mukanbetova
Aizat Temirbekovna
Kyrgyz national agrarian university
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.

JbliikanoBa Aiinypa TeinubiOekoBHa, JKymasnes Typrynoek 7Konpomannesny,
KycynoexoBa Camapa Tesie6exoBHa, CarbinabikoBa Paxar KaiibinoexoBHa,
Myxkan0eroBa Aiizat TemupOexoBHa

Kuipevizckuu nayuonanvHwlli acpapHulil yHugepcumen
O HEKOTOPBIX PEHIEHUAX TPOIECCA ABUXEHUA COJIN B IIOYBAX

AHHOTANUA. /[15 uccredosanus 08UNCeHUsl 800bl 8 NOYEAX U SPYHMAX UCHONb3YEMCs Meopus
@urbmpayuu, Komopas onuceiéaem paccmampueaemvle 0BUNCEHUS 8 8uoe OupghepeHyuanrbHbIxX
VPAasHeHUll 8 YACMHBIX NPOU3BOOHBIX BMOPO2O U MPEmvbe2o NOPSAOKO8 Npu COOMBEMCMEYIOUUX
HauanbHo-Kpaesvlx yciosuax. Ocoboe u 6axcHoe 3HaAYeHue Npu UCCIe008aAHUU MAKUX 3a0ay
yoensaemcs: aHAIUMUYeckomMy U HPUOIUNCEHHO-aHarumudyeckomy memooam ux peutenus. C
HOMOWBIO dMUX MOOeeli ONPeoensaiomes Yacmuble peulenuss OUNCEHUs. 612U O MpexmMepHOU
HeCcmayuoHapHo 3a0ayu.

KuroueBble cinoBa. Opouwaembie 3emau, 61aiCHOCMb NOYBLL, 3acojleHue, npodiema opoueHus,
CMOK 2PYHMOBBIX 800, CKOPOCHMb SPYHMOBLIX 800, pACMBOpeHue coleli, meopus Guibmpayuu,
oughghepenyuanvuvie ypasHeHus, uacmHvle NPOU3BOOHBIE BMOPO2O U Mpembe20 HNOPSIOKOS,
HA4anbHO-2PaHUYHble YCI08Usl, AHATUMuUYecKue U NpUubIUNCeHHble AHATUMUYecKUe Memoovl
peulenus.

JbliikanoBa Aiinypa TeinubiOekoBHa, JKymaianes Typrynoex Koapomaanesny,
KycynoexkoBa Camapa Tese6exoBHa, CarbinabikoBa Paxar KaiibinOexoBHa,
Myxkan0eroBa Ailizat TemupoexoBHa
Kvipewiz ymymmyk azpapovik yHueepcumemu
TOIIYPAKTATBI TY3JIYH KbIMMBLJIBIHBIH TPOIIECCUHUH K3 BEUP
YbIT'APBIJIBIIIITAPBI 7JKOHYH /1O

AHHOTauusA. Tonypakmazvl Hcawma Hcep KulpMblUbIHOASHl CYYHVH KblUMbBLIbIH UUN000 YUYH
Qurempayus meopusacvl KOIOOHYIAM, Al MuUewenryy o6aumankvl-4eKmuK wmapmmapoa 3KUHYU
JHCAHA YUYHUY mapmunmeau diceKe myyHoyiapoa ouggepenyuandvik menoemenep MmMypyHOo
Kapanvln JHCamKkaH Koulimwlioapovl cypemmeum. Muinoati macenenepou usuidee0o 632040
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MAAuUuIyy, anapobl YeyyyHYH AHATUMUKATLIK HCAHA OONHCONOYY AHANUMUKANBIK bIKMAIAPb
bepunem. bByn moodendepoun sxcapoamvl MeHeH Y4 614OMOYY CMAYUOHAPObIK IMeC Macee YUyH
HBIMOYVIYKMYH KblUMbBLIbIHbIH KOHKPEMMYY 4bleapbliblumapsbl AHbIKMALAM.

Aukbru ce3gep. Cyeam dicepiepu, KelpmblUmMblH HIMOYYIY2Y, WOPOYYIYSY, CYyeam macenecu,
Jlcep acmuiHOazbl CYYIapOblH A2bIHObICHL, HCep ACMBIHOA2bl CYYIapOblH blI0AMObIebl, MY30VH

puldu, UYsblnKauioo meopuscsl,

oughghepenyuanovik menodemernep,

OKUHYU JicaHa  YUyHUY

oapasicadazvl dcekeue mMyyHOyIap, 6AUMAnKul-4eKmuK wapmmapyl, 4e4yyHyH aHATUMUKAIbIK

AHCAHA 6OHCONOYY AHATUMUKATILIK bIKMATAPYL.

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. lIrrigation 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 s
modeled by the equation of moisture transfer
of the following form [7, pp. 115-118]:

the second and third orders with the
ow _ a ow ] ow d ow
5 =3 (PN T2) + 5 (W) 50) + 5 (W) 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,z,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,2zt) 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

D(W)gyzo = O’D(W)a_zy=0 =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

oWy °W, . %W, . 0w,
at_DO(ax2+ay2+az2) (5)
Based on the group properties of differential equations, we find solutions to equation (5) in the
form Wy = (t+ to)" fo(w) (6)
where pi - is a self-similar variable = *2*%" (7)
H H= 4Dy (t+tp)

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' G + (1 +3) fw) = mfyw) = 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(-)F (52,2, 1) ©)
1
fo, = exp(—p)p 2F (m + Liu) (10)
Then, the general solution of equation (8) will be written in the form
1
folw) = (¢ + to)™ exp(—p) [ F (2222, 1) + Cou™2F (m+ 1,5, 1) (11)

and the general solution of equation (5), taking into account (6) and (7) as
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2 2 2 2 2 2
WO(xl y; Z, t) = (t + to)m exp (— u) IClF (2m+3 E x°+y“+z ) +

4Dy (t+tg) 2 27 aDy(t+ty)
1
x2+y%+z2\ 2 1 X2 +y2 422
C2 (4D0(t+t0)) F (m ++1, 2’ 4D0(t+t0))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 =

3 5 7 2n+1 2n+1 .
=TS T e n2 e, — nz ; ..., 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)~*/2exp(—n), and for the required
function W, the solution has the form

_ -3/2 _ x2+y%4z22

Wy(x,y,z,t) = Ci(t + ty) exp ( —4D0(t+to)) (13)
_ 2

for m = —5/2 we have f, (17) = (t + to)~>/?exp(—n) (1 — 577) (14)

2 2 2 2 2 2

then we get Wy(x,y,2,t) = C,(t + to)~>/? exp (— %) (1 — %) (15)
_ 4 4

form = —7/2 we have f, (1) = (t + to)~"/?exp(—n) (1 —sn+ Enz) (16)

_ -7/2 _ x%4y2 4272 _ xX2+y%+z%2 | (x%+y?%+z2)?

then we get Wy (x,y,z,t) = C1(t + to) exp ( 4D0(t+t0)) ( 3Do(t+tg) = 60DZ(t+to)? )(17)
_ 4 8

form = —9/2 we have f, (1) = (t + to)~*/2exp(—n) (1 —-2n+ g’?z — E”B) (18)

9 2 2 2
then we get Wy (x,y,z,t) = C,(t + ty) z exp (— %) .
) ( _ x%+y?%+z%2 | (x%+y?%+z?)? o (x2+y2+zz)3) (19)
2Do(t+tg)  20DE(t+tg)? 840D3 (t+to)3

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

Form = —1 we have f,,(17) = (t + to) *exp(—n)n~*/? (20)
then the required function takes the form
_ _ x*4y*+2? 4Dy
Wo(x,y,2,t) = Cz exp ( 4D0(t+t0)) \/(x2+y2+zz)(t+t0) (21)
Form = —2 we have f,, (1) = (t + to)2exp(—n)n~*/2(1 — 2n) (22)
_ _ xP4y®+z? 4Dy _ x%+y?+z?
then Wo(x, y,2,t) = C; exp ( 4D0(t+t0)) \/(x2+y2+zz)(t+t0)3 (1 2D0(t+t0)) (23)
Form = —3 we have f,,(17) = (t + to) 2exp(—n)n~*/? (1 —4n + %nz) (24)
_ _ xXP+y?+z? 4D, _ xP+y?+z?
then Wo(x, y,z,t) = C; exp ( 4D0(t+t0)) \/(x2+y2+zz)(t+t0)5 (1 2D0(t+t0))
) _ x%+y2+z2 (x2+y2+22)2
(1 Do(t+tg) + 12D3(t+tp)2 (25)

Form=—4  fo,(1) = (t+to)*exp(-mn~V2 (1—6n+4n> —=n®)  (26)
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Wy ( )=C X%+ y? + 7 4Dy | 3@y 42
080 Y, 2 1) = L €XP 4Dy (t +tg) ) | (x2 + y2 + z2)(t + to)7 ( 2Dy (t + o)
(y2+z2)?  (x2+y?+z2)° (27)

4DE(t+ty)? 120D3 (t+t)3
If the second arbitrary constant is not equated to zero, then for m = —3/2 we have the following
solution

x2+y? + 22
4Dy (t + ty)

) [ 4Do(t+te) (4 veo (x2+y2+z2)" )
(C1+C2 \/(x2+y2+zz) (1 Zn:l(Zn—l)n!(4D0(t+t0))n> (28)
Similarly, for m = 0, we obtain

2 2 2 Nne,2 2 2\n
Wo(x,y,2,6) = <C1+Czexp (- (14 p, o) )) (29)

4Dg(t+to) 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,2,t) = (t + t;) 2 exp (_u) : <C1 (1 _M) +C M(l—

4D0(t+t0) 6D0(t+t0) 2 (x2+y2+22)
3(x%+y2+z2) . (x2+y?+z2)nt1 )
— 4+ 3)7 - 30
4D (t+to) Ln=1 (2n—1)(2n+1)(n+1)!(4Dy (t+t0))" ) (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) - fo(ax + by + cz), tne a,b,c — const (31)
as a result, the general solution is represented in the form

_ _ Alax+by+cz) Alax+by+cz) . 2
Wy(x,y,z,t) = <C1exp< —W> +C,exp (—WD 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.

References the environment. Kazan: Kazan of university,
1. A. A. Berezovsky. Lectures on nonlinear 2018.- pp. 20-22.

boundary value problems of mathematical 5. Kamke E. Handbook of ordinary
physics. Part 2, Kiev, 1974, -292p. differential equations. M.: Nauka, 1971, -
2. Bateman G., Erdelyi A. Higher 576p.

transcendental functions. Moscow: Nauka, 6. Leontiev N.E. Fundamentals of filtration
1973. theory: A textbook. - M.: Publishing house of
3. Vegin N.N., Sherzhukov B.S. Diffusion the Center for Applied Research at the
and mass transfer during filtration of liquids Faculty of Mechanics and Mathematics of
in a porous medium. Development of Moscow State University, 2009. - 88.
research on the theory of filtration in the 7. Mukambetova A.T., Zhumaliev T.Zh. To
USSR. Moscow 1969. the step of investigating the process of
4. Zaripov Sh.Kh., Mardanov R.F., Gilfanov moisture in soils using mathematical
A.K., Sharafutdinov V.F., Nikonenkova T.V. modeling. Bulletin  KNAU named K.I.

Mathematical models of pollution transfer in
45
Journal 5 (59) 2021



___AGRONOMY ___

Scriabin. Bishkek: 2017. No. 4 (45). pp. 115-
118.

8. Mikayilov F.D. Modeling of some soil
processes. Altai State University Bulletin. -
2014. - No. 7 (117). - pp. 59-64.

9. Mikayilov F.D., Shein E.V. Theoretical
foundations of experimental methods for
determining the temperature conductivity of
soils. Soil Science. - 2010. - No. 5. - pp. 597-
605.

10. Mikayilov F.D. Analysis of solutions to
the equation of convective diffusion of ions
in soil. Soil Science. - 2012. - No. 4. - pp. 462-
4609.

11. Polkov B.B. Determination of the critical
depth of the groundwater saline level. In
selected works of academician B.B. Polkova.
Moscow 1956.

12. Tuganbaev U.M., Mukanbetova A.T. On
the issue of studying the process of soil
moisture accumulation. Modern problems of
continuum mechanics. Issue 16. Bishkek
2012, pp.58-63.

13. Urmanbetov R.J., Tuganbaev U.M.,
Botolaeva G.K., Asangazieva Z.A. Towards
a mathematical model of salt transfer
processes in soils. Modern problems of
continuum mechanics: Issue 9: Fluid
dynamics, geomechanics and geotechnology
/ Committee on Theoretical and Applied
Mechanics of Kyrgyzstan, Institute of
Geomechanics and Subsoil Development of
the National Academy of Sciences of the
Kyrgyz Republic. - Bishkek: 2009. - pp. 107-
116.

14. Urmanbetov R.J.,, Dyikanova A.T.,
Botolaeva G.K. Mathematical modeling of
the moisture transition process. Actual
directions of scientific research in the 21st
century: theory and practice. Publisher:
Voronezh State Forestry University G.F.
Morozov. - 2019 T.-7, No. 1 (44). - pp. 442-
445,

Journal 5 (59) 2021

15.  Trofimov A.M., Moskvin V.M.
Mathematical modeling in slope
geomorphology. - Kazan: Kazan of
University, 1983. - 28p.

16. Chudnovsky A.F. Thermal physics of
soils. Moscow: Nauka 1976.352 p.

Author’s information

Dyikanova Ainura Tynchybekovna -
Candidate of Physical and Mathematical
Sciences, Associate Professor, Head of the
Department of Higher Mathematics and
Mathematical Modeling, Kyrgyz National
Agrarian  University named after K.
Scriabin. Tel.: +996 773 306 706, E-mail:
dat_1967@mail.ru

Zhumaliev Turgunbek Zholdoshalievich -
Candidate of Physical and Mathematical
Sciences, Associate Professor of the
Department of Higher Mathematics and
Mathematical Modeling, Kyrgyz National
Agrarian  University named after K.l
Scriabin. Tel.: +996 700 867 091, E-mail:
turgun_80@mail.ru

Zhusupbekova Samara Tolobekovna - Senior
Lecturer of the Department of Higher
Mathematics and Mathematical Modeling,
Kyrgyz National Agrarian University named
after K.I. Scriabin. Tel.: +996 702 900 598,
E-mail: samaraj-t@mail.ru

Sagyndykova Rakhat Kayypbekovna -
Senior Lecturer of the Department of Higher
Mathematics and Mathematical Modeling,
Kyrgyz National Agrarian University named
after K.l1. Scriabin. Tel.: +996 708 722 232,
E-mail: rahat_82s@mail.ru

Mukanbetova Aizat Temirbekovna - Senior
Lecturer of the Department of Higher
Mathematics and Mathematical Modeling,
Kyrgyz National Agrarian University named
after K.1. Scriabin. Tel.: +996 703 852 110



mailto:dat_1967@mail.ru
mailto:turgun_80@mail.ru
mailto:samaraj-t@mail.ru
mailto:rahat_82s@mail.ru

___AGRONOMY ___
UDC 630*181.351

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

JxamuaoBa I'yabHa3, Carbin0ex Aaanes, Enena Ll teiin6epr, Po3a Opo3akyHoBa, Aiima3
HNmananues, Hyp3at Kepumkynosa, Tupkemr Myp3aes u Koi6anbrudex Typrynoaes
Kueipevizckuu nayuonanvHuili acpapHulil yHugepcumem
3HAUYEHME JOMAIIHUX CAIOB B YCJIOBUAX MEHAIOHIEI'OCA KJIIMMATA
HA TEPPUTOPHU KAPA-BAK AUBIII-OKMOTY B BATKEHCKOM PAMOHE

AHHOTAUMSA. A2poneco8oocmeo — 3mo cucmema yYnpasieHus 3eMAenonb308aHueM, 8 KOmopoll
0epesbsi Ul KYCMAapHUKU 8blpau8aromces 60Kpy2 Uil cpeou CenbCKOXO3AUCMBEHHbIX KYIbmyp
unu nacmoébuwy. JomawHue cadvl ueSparom BaANdCHYIO polb 8 obecneueHuu cpeocme K
cywecmeosanuio mecmuoeo Hacenenus Kapa-bBakckoeo Aiibin-Oxmomy. Onu  HeOOnbUO020
pasmepa, oxono 0,1-0,2 2a 3emnu. Kasxcooe 0omoxo3aiicmeo y0oeiemeopsien 6 0CHOBHOM C80U
cobcmeeHnble NompeoHOCU.

C yenvio y3Hamo 0 8aHCHOCMU OOMAWHUX CA008, Mbl NPOBENU AHKEMHbI ONPOC U 0OCYHCOEHUS
6 okyc-epynnax cpeou gepmepos. Bceco 6 cemu cénax memooom cayuaunou 6bl00pKuU ObLIO
omobpano 73 ¢hepmepa u3 paziuuHbIX COYUANbHLIX epynn, exkmouas 51% owcenwun u 49%
myoscuun.  Co2nacHo  NONYUEHHbIM — pe3ylbmamam, OCHOBHLIMU  CelbCKOXO03AUCMBEHHbIMU
KVYIbMYypamu 8 O0OMAwHux caoax sgnsomcs momamsl (84%), kapmoghenv u moproev (55%),
ocypyul, kanycma, nepey (50-52%) u nyk (44%,). Taxowce 6 nebonvbuiux 06vEMax bIPAUUBAIOMCS
YecHOK, haconw, Kiesep u KyKypy3a.

boino ycmanosneno 17 paziuunvix 6u008 OpeBecHvlX U NI000BbIX 0epesbed U KYCMAPHUKOS.
Pacnpeoenenue smux 6udoe6 6vLio 00uHakoswvim 60 ecex cénax. Abpuxocosoe depeso npeobdadaem
00 97% domawnux cados. Jlpyaue euosi, maxue kax 201015 (71%), anviua (61%) u nepcux (47%)
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AenAI0MCs Haubonee O1a20NPUAMHBIMU 8UOAMU pYKmMosslx oepesves. Yepewns (26%), uepnas
causa (22%) u munoans (17%) cmanosames 6ce bonee NONYIApHLIMU CPedu (hepmepos, maK Kax
OHU CYUMAIOMCS IKOHOMUYECKU 6bl200HbIMU. Kpome smoco, noxa pedko ecmpeuarowjuecs
2peyKull opex, 6UHO2PAod, GUCMAWKO8ble U 2PAHAMOsble 0epesbs UMEIOm 3HAYUMENbHbIL
NOMeEHYUA 071 UX PACNPOCMPAHEHUsL 8 KAYecnee NepCneKmMusHbIX UCOYHUKO8 00x00a. Jpyeue
8UObI Oepedbes, maKue KaK mymogHUK, Monoib, 653 U Ued, MAaKIce WUPOKO pAcnpoOCmMpanHensbl U
UCNONB3VIOMCAL 8 KAYeCmae CIpOUmeibH020 MAmepuaid il Cyxocmosl.

Knrwouegvie cnosa: Aecponecosoocmeso, domawiHue caovl, (hepmepwl, AOPUKOC.

Kanunosa I'yana3, Carpinbex Aaanes, Enena lllTaiin6epr, Po3a Opo3akyHoBa, Aimas
NmananueB Hyp3at KepumkysnoBa, Tupkemr Myp3aes skana Kpioanbiuoexk Typrynoaes
Kuvipewiz ymymmyk acpapovik yHueepcumemu
BATKEH PAHOHYHJIAT'BI KAPA-BAK AUBLI OKMOTYHYH AUMAT BIHJIATBI
O3roPYJIYII TYPI'AH KJIMMATTBIH IIAPTTAPBIHIA YA )KAHBIHIATBI
KEMHUII BAKTAPBIHBIH MAAHUCHU

AHHOTaNUs1. Aepomokoil uapbacvl — Oy dcepou NAOAIaHyyHy oawkapyy 0onyn scenmesnem.
Mvinoa 6ax-oapaxmap dcauwa b6aoanoap ativil 4apoa 6CYyMOYKMOpPY MEHEH HCatblmmapobiH
aunanada oecmypynem. Yinepoeey ocemuws oOaxkmapwvr Kapa-bax Auvin  Oxmeomynoecy
HCEPRUNUKMYY INIOUH  HCAULOOCYH KAMCBHI3 KblIyyoad MAAHULyy ponody ouHoum. Anapovi
asHmmapuvl awda 4oy smec, oomxncon menen 0,1-0,2 2a. Ap b6up uapbaxep He2uzuHeH O3yHYH
KepeKmeooiopyH KaHaammaHoblpblluam.

O30KTYY €O316P: acpomoKol Yapobacel, yil arldvbiHOacbl dcemuw bakmap, gpepmepiep, 4oy 6pyK.

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 in 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).
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Figure 5. Income of farmers from apricot in their homegardens

Three farmers in Bai Kara-Bak village
mentioned that they sold their dried apricots
for ten soms per kg in 2020 to Tajik
wholesalers, while two farmers in Kyzyl-Bel
stated that they sold for about 180 soms per
kg. Thus, it heavily depends on species of
apricots and the quality of drying methods.

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

Journal 5 (59) 2021

52

oruk", "Isfarak"”, "Kandek", "Ashkana" and
"Kurmayy". An average of 40,000 tons of
dried fruit are produced annually from
Batken, out of which 80-90% of the produce
Is bought up by Tajik for a low price and sold
in Russia or Kazakhstan under the Tajik
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
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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 homegardens in 2020
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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 vyear. 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  They know 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,

o Integrated plant protection methods
should be enhanced among farmers;

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

o 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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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.

CobIIBLIKOB AJiOek
Kuipevizckuu nayuonanvHwlli acpapHulil yHugepcumen

KPATKAS OLIEHKA KOPHEBOM CUCTEMBI ¥ COPTOBBIX SIBJIOHb B
3ABUCUMOCTH OT TUIIA TOABOA B YYHCKOM JOJUHE KBIPTBI3CTAHA

AHHOTAIUSA. B cmamve 00cyscoaemes 60npoc Kawecmea KOPHeBOU CUCmeMbl Om mund noogos
01 CMapoopesHUx copmos s0I0Hb MemoOoM KOPHe8020 uepenkosauus. H3yuena kopuesas
cucmema 6cex YKOpeHusuiuxcs oopasyos, npugeoena ux mopgponocuieckas xapakmepucmuxa. I1o
OCHOBHBIM NOKA3amesiM KOPHeBOU CUCMmeMbl CPABHUNU Mexcdy cobol 6ce ucnvimyemvle
00beKmbl U BbIOGIUIU U3 U3YYAEMBIX COPMO8 AOIOHU pAcmeHus ¢ Haubolee GblCOKUMU
Xapaxkmepucmukamu KopHetl.

KiioueBble ci10Ba: 52010151, N006OL, YKOPEHEHUE, KOPEHb, MACCA KOPHEBOU CUCTEeMbL.

ChpIIBIKOB Aji0ek
Kuvipewiz ynymmyk azpapovix ynusepcumemu
KBIPTBI3CTAHIBIH YUY OPOOHYHJIO MTOJABOMIYH TUBUHE KAPAIIIA
AJIMAHBIH COPTTOPYHYH TAMBIP CUCTEMACBIHA KBICKA BAA BEPYY

AHHOTAaUusA. Makanada arimanvli 3CKU COpmmopy yuyH mamulpobl Kanemuenoo blKMAcbl MeHeH
cabakmelh  mMubuHe dcapawia mMamslp cucmemacsvl macenecu manxyyrawam. Bapowvik
MAMbIPIIAH2AH  YAYIOPOYH — MAMbIP  CUCMEMAChl  USULOEH2eH, aHblH  MOPQOL0USIBIK
MYHO300yUY Kenmupuneet. Tamblp cucmemacblHblH He2u32U KOPpCOMKYyUmeopy 00oH4a AlIMAHbIH
U3UNOeH2eH COPMMOPYHAH MAMbBIPIAPSL IH HCO2OPKY MYHO300120H MYPAOPY OONYN Kapanovl.

O36KTYY cO316p: arma bazvl, cabax, mamvlpioo, mambvlp, MAMbIP CUCMEMACHIHbIH MACCACHL.

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, vyield, 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
24% 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
2020 2071 the years of research
ARM18 3,5 3 3,25
ZHETISUS 3,5 3 3,25
M9 4,5 4 4,25
MM106 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 Aveirage 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, ZHETS5. 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
KbIprei3ckuii HalMOHAIBHBIA arpapHbI YHUBEPCUTET
INPEABAPUTEJIBHASA OLHEHKA ®OPMUPOBAHUA BUOMETPUYECKUX
MMOKA3ATEJIEN Y OKYJISAHTOB, IOCJE OBPE3KH IOIBOS B YUY CKOM
JOJIMHE KBIPI'BI3CTAHA

Annotanusi. Ha 6asze KHAY npoeoounu ucciedosanus ¢ yenvio GblsGIeHUsl GAUSHUSL KIOHOBbIX
noogoes Ha OuomMempuveckue noxazameinu OKyIAHMO8 sbaonu. OOvekmvl UCCIeO08aHUN —
K10HO8ble nodgou s01o0nu MM106, M26, M9, APM18, JKETS. B kauecmae npugos ucnvimleédiu
copma son0nu 'onvoun [enuwecm, Kanouno Cunan, Pawuoa, Panem Bypeapom. Kupeusckoe
3UMHee.

KiroueBble c0Ba: pasmHodcenue, KIOHO8ble NO0BOU, 010K, OUOMempudecKue nokazamenu,
cadiceHyvl NIoWadb IUCMa, OIUHA nobe2a hopmuposanus.

Cop1abikoB Aiioex BesrexkoBnu
Kuoipeviz ynymmyk azpapovix yHusepcumemu
KBIPTBISCTAHIBIH yyi OPOHYH/O HOI[BOfII[Y KECKEHJIEH KUHNUH
OKVYJISSHTTAPAAI'bBI BUOMETPUKAJIBIK KOPCOTKYUTOPIY
KAJIBITITAHABIPY YT A AJI/IBIH AJTIA BAA BEPYY

Annorauusi. KYAVuyn 6azaceinoa knonoyk noogouiopoyH aima 0acbiHblH OKYIAHMMAPbIHbIH
OUOMEemMpUKATILIK KOPCOMKYYMOPYHO MULiU32eH MAACUPUH OULYYy MAKCamuvlHOa U3UTLIO00016D
acypeysyneon. Hzunoeenepoyn oovekmmepu aima doacvinvin MMI106, M26, M9, APMIS, ZHETS
KIOHOYK noosoilnopy. Ilpusoii xamapwr aima 6acvinvin I onvoen Jlenuwec, Kanouno Cuman,
Pawuoa, Bypeapom Panemu, kotuumuik Kvipevlz copmmopy ColHAA0bL.

O30KTYY cO310P: KoOOUmMYY, KIOHOYK NOOBOULOD, AIMa Oavl, OUOMEMPUKATBIK KOPCOMKYUMOP,
AHCANOBIPAKMBIH ASHMbL, OHYMOYH V3YHOVE).

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 vyield, 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 2 115,5 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 1 108 446
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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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.

Jxynycos Kyoar Kymyoakosu4., Taiimposa I'ynkaiibip AOauKka0dbLI0BHA.
Kvipevizckuil HayuoHanbHblil azpapHblil yHugepcumen
BUOJOTMYECKAS PETYJISAIUS BOCTOYHOM IJIOJ0XKOPKH
HA OCHOBE ®EPOMOHHOI'O MOHUTOPHHTI' A

Annomayusn: B ycnosusx Yyiickoii oonunvl Kvipevizcmana ¢ nomowpio (hepomMoHHbIX 108YUeK
usyuanu Cce30HHylo OuHamuxy aéma o0abouex Grapholita molesta Busck. (Lepidoptera,
Tortricidae). /lannvle omnosa noxazanu, ymo 6 yCi08UsX YeHMpPAaibHoU yacmu Yyuckot 0oaunsl
Kuoipeviscmana (Coxynykckuil u Anameourckuil pationsvl) 60CMOYHAS NI000HCOPKA PA3BUBACTCSL
68 mpex-uemvlpéx, Haciausalowuxcsi opy2 Ha opyea, nokorewusx. Ilpu smom, nocreouee
NOKOJIeHUe 8 3A8UCUMOCTU OM PA3BUMUS NO20OHBIX YCI08ULL MOdCem OblMb KAK NOJHbIM, MAK U
Gaxyremamuenvim. Pasmewenue nogywex uz pacuéma 10 wm./ea nozgonsiem pezyiuposams
NJIOMHOCMb NONYNAYUU 8PeOUmMeisl 3d CUEM MACCO8020 OMILOBA CAMYO8, KAK 8 NePCUKOBOM, MAK
u 8 10710He6OM caoax.

Knrouesvie cnosa: socmounas nio0o0xicopka, ¢HepoMOHHBIN MOHUMOPUHZ, OUONOSUYECKAs]
pe2yaayus YUCIeHHOCMU 8peOUmens.

JixynycoB Kyboar Kymyb6akoBu4, Taiiuposa I'yiakaiibip A0auka0bl10BHA.
Kuipewiz ynymmyk acpapovik ynueepcumemu
YbII'bII MOMO KEI'MYUH PEPOMOHAYK MOHUTOPHUHI' APKBLIIYY
BHUOJIOI'HMAJIBIK KOJI MEHEH KOHI'O CAJIYY

Kuvickaua mazmyny. Kvipevizcmanowvin Uyl 6poOHYHYH wapmuiHoa pepomMoHOYK my3aKyaniapobl
KOJIOOHYY MeHeH ublebiid memo cecuuunur (Grapholita molesta Busck) xenenoxmepyuyH
VUYYCYHVH — Me32UNOUK  OUHaAMuxacwvl  uzunoenou.  TysaxuanapOvl  KOJIOOHYY  0OOWOHUA
Keipevizscmanovin  Yyii  epeenynyn 6opbopoyk 6enyeynoe (Coxynyk ocana Anamyoyw
PAtioHOOPYHOQ) Ublebll MOMO HCESUUMUH KONOIOKMOPYHYH YU-MOpPMm, MYYHOAH OHY206py
anbikmanovl. Ouion e yuypoa, aKvlpkvl MYYHOVH OHY2YYCY, aba bipatiblHbIH WapmmapblHblH
0320PYYCYHO dHcapauid, moayK e moayK smec onyeyycy mymxyw. Tysakmapowr 10 oaana/za
OIYOMYHOO JHCAUAUMBIPYY, WADOAbL JHCAHA AIMA OAKMAPLIHOA MOMO HCeUUMUH IPKeK
KONONIOKMOPYHYH MACCANBIK  MYPO6 KAPMATIUBIHbIH ICEOUHEH aHbIH  NONYIAYUACLIHBIH
HCHLIUMBICLIH HCOH2O CANYY2a MYMKYHOYK Oepem.

O36KTYY €O310p. ublebit MOMO Jicecudi, (PepOMOHOYK MOHUMOPUHZ, 3bIAHKEUMUH CAHbIH

OUONIO2USIIBIK 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 IV 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 IIl generation butterflies
occurred in the I and Il 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.

Poicoex 3apbruiiuxkosuy Hyprasues, Acesis Hyprasuesa, Exatepuna Kpyukas

Kuvipevizckuit nayuonanbHulll azpapHulil yHugepcumem
N3YYEHUE YPOBHSI HAKOIIVIEHUSA TEMATTJIIOTUHUHOB B
AJUVIAHTOMCHOM ) KMJKOCTH B PKD

AHHOTamMs. MHocue ucciedosanusi yKaswvl6arom, KAk NPUYUHY — BO3HUKHOGEHUS U
pacnpocmpanenus supyca 6onesnu Hviokacna npedcmaensem nmuya, y KOmopoul 8 opeanusme
6030y0umens OONe3HU, HO BHEWHUX NPU3HAK08 Hem. H 8ce dce OCHOBHBIM MemoodoM OOpbObL C
VKA3aHHOU UH@eKyuell A6IsAemcs 6aKyuHayus, d NosGleHue HOBbIX BAPUAHMOS8 U CEPOMuUnos
mpebyem  NOCMOAHHO20 — COBEPUICHCMBOBAHUS  MEXHON02UU — NPUSOMOBTIeHUs  Cpeocms
npoghunakmuxku u OuacHoOCmuku 0as s¢ghghexkmuenoi 6opbovl. OOHAKO, HeCMOMpPs HA YCUUS
Medsicoynapoonvix opeanuzayuii no oxpane 300posvs xcueomuwvix, BH npodonicaem pacuwiupsimo
apean ceoezo pacnpocmpanenus. Iloosmomy 011 ceoespemeHHOU 60pbObL U NOKATUZAYUU
uHexyuu, a maxdce NPeOyNpedCcOeHUss MAacco8o20 PACNPOCMPAHEHUs ObliU NPOBEOeHbl
ucciedoganusi no paspabomke eaxyunvl npomue BH. B Hawux uccredosanusix, ucnonbsys
svioenennviti namu panee wmamm Chicken/Kyrgyzstan/2015/kgl-16, moet usyuaem u anarusupyem
noyyeHHble OaHHble 0 3apadxcaroueti 003e U ONMUMATbHBIL 803PACT PA3BUBAIOWUXCS KYPUHBIX
IMOPUOHO8, KOMOPbIe UCNONbL3YIOMCA 018 penpodykyuu wmamvma «Kg-1/16». [{na mozo, umoowsi
UCNONB308aMb IMU OAHHbBIE 015 NOCAEOVIOUWUX ONLIMAX N0 PA3PAbOMKe 8aKYUHbL NPOMUE 60.1e3Hu
Hvioxacna.

KawueBble cioBa: gupyc 6onesnu Horoxacna, Kypurvle SMOPUOHDBL, ALIAHMOUCHASE HCUOKOCTD,

cemaccirtomuHuU-Hbl.
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PricOex 3apeuiabikoBuy Hyprasues, Acens Hyprasuesa, Exarepuna Kpyukasn
Kvipewiz ynymmyk azpapovik yHueepcumemu
AJVTAHTOUAYK CYIOKTYKTA TEMAIT/IIOTUHUHAEPAUH PKIOx3 TOIITOJIYY
JAEHI"3JIMH U3NJ1100

AnHoTtauusi. Kenmezcon usundeenop Hviokacn oopycyHyH 8upyCyHYH natioa OOIYULYHYH HCAHA
HCAUBLILIUBIHBIHL cebebu - OV 00PYHYH KO03202Y4y OpeaHuzmoe OO0jl20H KaHammyyaiap, Oupoxk
CbIpMKbL Oenieunepu HoK IKeHUH kepcomyn mypam. bupox, 6yn ungexyus menen KypoulyyHyH
He2u32u bIKMACbl 9IMO06 OOJIYN CaHanam, ajl IMU HCanbl 8APUAHMMAPObIH HCAHA CEPOMUNMEPOUH
natioa oonyuty 3pppexmusdyy Kypoulyy yuyH NpoQUIaKmuKaivblK HCAHA OUACHOCMUKATbIK
Kapaxcammapobl 0aapo000 MexXHOJI02UACLIH 0albiMa 6PKYHOOmMYyHY manan keiiam. bupok, On
apanviK HCaHbLIOAPIAPObIH CALAMAMMBISLIH CAKIMOO0 VIOMOAPbIHbIH apaKemmepuHe Kapabacman,
BN e3ynyn orcativinmyy atimacvin keweumyyny yiawmyyoda. QOuioHOYKmMaH, uHpeKyusHvl o3
Y0acvlHOa KO36MO1006 JHCAHA NOKANUZAYUALO0, OULOHOOU 1€ MACCANLIK HCAUBLILIUBIH ATI0ObIH
anyy yuyn Hllke xapwwvl eakyunanvl uwimen uvieyy 000OHYA U3UI00616D HCYPIY3YA0y. buzoun
uzunoeenopyoyzoe mypoa buz mapadbvinan 6enynyn anvinean Chicken /Kyrgyzstan /2015/ kgl-16
WMAMMBIHbIH dHcapoamvl MeHeH, ouz Kg kebolyy yuyH KOA0OHYI2aH MOOK 3MOPUOHOOPYH
OHYKMYPYYHYH ONMUMANOYY JHCAWbl HCAHA UHQEKYULIbIK  003ACbl  OOIOHYA  ANIbIHSAH
Maanvimammapowvl usunden, manoan xcamaowiz «Kg-1/16» wmamm. Byn maanvimammapool
Hbvioxacn oopycyna xapuwivl 8akyunanvl uwimen 4vleyy 6010H4YA KUUUHKU IKCNepUMeHmmep YUyH
KOJOOHYY YUYH.

Herusru ce3nep: Hoiokaci oopycynyH eupycy, mook sMOpuoHOOpy, allaHMOUKAIbIK CYIOKMYK,

eemaeeﬂiomuHquep.

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 level 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
1,5x10° 420+36
1,5x10? 146+30

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 230482
9 460+149
11 563+125
13 512493

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.

Puvicoex Hypeazues, Auoa boponoaeea, Examepuna Kpviykas,
Acens Hypeazueesa, Aitzoin Mamvimosa

Kuipevizckuu nayuonanvHwili acpapHulil yHugepcumen
OIITUMM3ALIUS YCJIOBUM TIOCTAHOBKH I[P OCIIBI OBEIl ¥ KO3

AnHoTanus. Bemepunapnoi ciyscoe Koipevizcrkoti Pecnyonuxku neobxooumvl Ho8ble u Obicmpbie
MemoOobl OUa2HOCMUKY, obecnedugaroujue noyyeHue pe3yibmamos Ha MOIeKYIAPHOM YPOGHE.
Ocna os6ey u KO3 - BUPYCHAs, OCMpPO HpOmMeKarwjas KOHMA2uo3Has  0one3my,
Xapaxkmepusyrowasics JIUXopaokou, sGNeHUsMU UHMOKCUKAYUU, paA3sUmuemM Ha Kodce U
CAUBUCMBIX 000]I0YKAX NANYIE3HO-NYCMYNE3HOU CbINU, 6bICOKOU CMEPMHOCMbIO HCUBOMHDIX,
0C0beHHO MON0OHAKA. [l pauHell U C80e8PeMEeHHOl OUACHOCMUKU OCHbl Y JHCUBOMHbBIX
ONMUMUBUPOBATU YCI08USL NOCMAHOBKU MOLEKYIAPHO-0Uuonocuyeckoeo memooa I1LP, umobul &
OoanvHeluleM c80e8PeMeHHO NPo8OOUMb KYNUpOsaHue U auKeuoayuio ocnel ogey. B cmaouu
HAuanbHOU OeHamypayuu onmumanbHuim aensemcs t 95°C, epems yuxia 5 MuHym, yucio yuxios
1, 6 cmaouu oenamypayuu 94°C, 45 cexyno, memnepamypa omacuea 55°C 1 munymy, snoneayus
72°C, 1 munymy, écezo 35 yuxnos, 6 cmaouu sagepuaroweti dnoneayuu npu 72°C 6 meyenuu 5
munym, I yuxnm.
KuroueBble ciaoBa: ocna ogey u ko3, MonexyasapHo-ouonocuveckuu memoo IILP, JIHK,
npatimepul.
Poicoex Hyprasues, Auna boponbaesa, Exarepuna Kpbiukas,
Aces Hyprasuesa, Aiirbl;1 MaMbITOBa
Kvipewiz ymymmyk acpapovik yHueepcumemu
KOM ’KAHA DUKWHWH YEYEI'MH I[P KOIOY IIAPTTAPBIHJIA
OIITUMAJIALITBIPYY

AnHoTanus. Koipewis Pecnyonuxacolivin Bemepunapovik Kel3mamvlHa MOLEKYISPObIK OeH2IIN0e
Hamulidca bepeen HCanbl Heana me3z OUACHOCMUKATbIK MEMOO00p Kepek.

Kou-oukunun ueueau — bvlcblmma, UHMOKCUKAYUSL CUMRIMOMOODY, MepUoe HCAHA ObLINCHID
yendepoe nanyiapoyy-nycmynsapoyy UCUpKeKmepOuH nauoda OOnyuly, MAaloblH, 632046 dHcaul
Manobll KON ONyuy MeHeH MYHO300LY YUy SUPYCIMYK, Kypy sHcyeyuimyy oopy. Mandvin wewekmu
apme HcaHa 63 yoazviH0a OUACHOCIMUKALO0 YYYH KOU YedeKmu 63 Y0azblHOa MOKMOmYY HCaHd
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JHCOIY MAKCAMBIHOA MONEKYNAPObIK Ouonocusanvik I[P vikmacvln opHOmMYy YYyH wapmmap
ONMUMANOAUWIMBIPLLICAH. Alleauksl OeHamypayusi cmaouacblHOd ONMUMAnoyy memnepamypa
95°C, yuxn yoaxmoicvl 5 mynom, yukidepour cauvwvl 1, Ooenamypayusi cmaouscvinoa 94°C, 45
CeKyHO, kyuoypyy memnepamypacwt 55°C 1 mynom, yzapmyy 72°C, 1 mynom, 6apoviewt 35 yuks,
axwipksl yzapmyy cmaouscvinoa 72°C 5 mynem, 1 yuxi.

Herusru ce3nep: kot scana s3ukuHun yeueeu, MoaeKyaapowvik ouonocusanvik I[P vikmacwl, /[HK,

npaimep.ep.

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 pl of isolated DNA
for PCR, but according to our data, 5 pl 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 pul. Thus, the optimal
primer content, 0.2 uL, 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 ul 20 ul
Buffer Ix 5x 10 pl 4 ul
MgCl2 (25-mM) 2.5mM 25 mM 10 pl 2 ul
dNTP’s (10-20 pM) 0.2 mM 10 mM 2.0 pl 0.4 pl
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 pl
Polymerase 0.05 uw/pl S5u/ul I ul 0.2 ul
Polymerase 3ul
Dionized water before 100 ul 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 Clustalw
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.
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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.

! Kamapau Ajitakun Aamii-Caa6 kbi3bl, > Hyprasues PoicOex 3apbLIIbIKOBHY
! Koipevizckuil Hayuno-uccaedo6amensCKutl uHCmumym 6emepunapuu

2 Kvlpebi3cKuti HayUOHAIbHbIL A2PapHblii YHUEEPCUMEMm
MOJIEKYJISSIPHOE TUIIMPOBAHUE TAPBOBUPYCA COBAK B KbIPI'BI3CTAHE
C IoOMOUbIO 1P

AHHOTauus. Hacmosawee uccredosanue OblIO HANPABGIEHO HA MONEKYIAPHOE MUNUPOBAHUE
napesosupyca covax (CPV), scmpeuatowezocs 6 Kvipevizcmane, ¢ Ucnoib308aHuem anaiu3o8 Ha
ocnose [1I]P. Tunwi CPV-2a u CPV-2b 6viiu oonapyorcenvt ¢ nomowio ILP 6 37 uz 56 ob6paszyos
Gexanuil u pekmanvhvix Mazkos. Bee 37 06pazyos, nonoscumenvruix ¢ nomowwio I1[P-ananuza
noosepeanu munusuposannomy II[P-ananuzy ¢ napamu npaiimepos CPV-2ab u CPV-2b.
Heaoyams cemvb 06paszyos duliu oxapakmepuzosansl kaxk mun CPV-2b, a decsims 0bpasyos 6wiiu
uoenmugpuyuposanwvt kax mun CPV-2ab. /Jesamuaoyamo kiunuueckux oopazyos, okazasuiuxcs
ompuyamenvuvimu no npavimepam CPV-2ab u CPV-2b, noosepeanu opyeomy ananuzy I[P ¢
napoti npatimepos CPV-VP ons oonapyscenus CPV-VP. Xomsa mpu obpazya omeemunu na s3mom
ananuz I[P ompuyamenvruo, umo ykasvieaem na omcymcmeue CPV-2ab, CPV-2b ¢
Kwvipevizcmane. Bolio coenano npeononoxcerue, umo CPV-2b 6vi1 naubonee pacnpocmpanennvim
munom CPV ¢ Kvipevizcmane. Jlanee ool coenan 61600, umo sapuanmst CPV-2 (CPV-2a, CPV-
2b u CPV-VP), yupxyrupyrowue 6 nacmosiujee 6pemst 6 NOJLEGbIX YCAOBUIX 60 CeM MUpe, MO2Ym
ObIMb OUACHOCMUPOBAHBI C NOMOWbIO ananu3oe [11]P.

Kawuesble cioBa: [11[P, napsosupyc cobax, CPV-2ab, CPV-2b, CPV-VP.

82
Journal 5 (59) 2021



___VETERINARY ___

Kamapun Aiitakun Aanii-Caa6 keizeil, Hyprasues PoicOex 3apbuiibikoBuY?

! Koipeviscman eemepunapus unum-uzundee uHcmumymy
2 Kvipebis yiymmyk azpapoblk YHUGepcumenu
KBbIPT'BI3CTAHJA ITYP MEHEH UTTEP/IUH TAPBOBUPYCYHA
MOJIEKYJIAPJIBIK TUIT BEPYY

Annorauusi. byn uzundeoe INYP necusumnoecu ananuzdepou KoadoHyy mernen Kwvipevizcmauoa
natioa 6oneon um napgosupycyuyn (CPV) monexkyiapovik mypyHe munmeumupyyeo
oaceimmanean. CPV-2a ocana CPV-2b mypaepy IT4YP apkvinyy 56 3aw dicana pekmanowbik
mazoxkmyn 37 mypynoe madwvinovl. [I9P ananusunun scapoamvl menen madwvliean 6apovik 37
yareyny CPV-2ab ocana CPV-2b npatimeprepunun dcynmapel menen munuzayusiiean IT9P
ananusune oyywap oonywmy. Anvin uuunen 27 yney CPV-2b mubune mynoesoenoy, an smu 10 yney
CPV-2ab mubune anvixmanovi. CPV-2ab owcana CPV-2b npaiimepnepune oan xenbeecen 19
kaunukanvik yaeyny, CPV-VP anvikmoo yuyn CPV-VP npaiimep scynmapul menen dauwika [19P
ananusu 6ownua 3 yacy mey mepc HCblUblHMbIK Kopeo32oHoykmon, Keipeviscmanoa CPV-2ab
acana CPV-2b mypy srcok sxkenun kopcomy. KollibihmuleblHOaA, OYUHO HCY3YHOO A3bIPKbL Y4ypoa
manaa wapmoeinoa kaumananein amxan CPV-2 eapuanmmaper (CPV-2a, CPV-2b sicana CPV-
VP) ITYP ananuzunum sHcapoamvl MeHeH OUASHO3 Koto2a 6010m 0e2eH MulAHAK Ybleapbliobl.
Herusru ce3nep: [14P, 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
Parvoviridae. 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 symmetra 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 lle-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-2¢ 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-2¢c 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 p) consisted of 4 p 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 pu 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’-cgctcccecccgtectget-3° [9] that
amplified a 992 bp fragment of the gene
encoding capsid protein VP2 of CPV-23,
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 ecither 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.

HNmendaesa Ceersiana HapeinOexoBna, Uprames Anma3zoek Lllykyp6aeBu4
Kuipevizckutl nayuonanvhslil acpaphsiii yHusepcumem
HOBOOBPA3OBAHUS PENTPOJYKTUBHOM CUCTEMBI Y COBAK.

AnHOTaUuUs. [Ipobremvl penpoOyKmuHo cucmemvbl coOaxK umMerom wupoxkoe pacnpocmpaHeHue.
He ceoespemennoe okasanue nomowu 6usem Ha COCMOAHUE PenpoOVKMUGHOU CUCMeEMDbl, 8
oanvbHeuuem 6ce 3mMo npUeoOUN K HeONIACUYECKUM USMEHEHUSM OP2aHO8 NOT0BOU CUCTHEMDL.
B cmamve paccmompenuvl onkono2uyeckue 3a001e6aHusi penpoOyKmueHvlx 0OpeaHos8 y cooax u
NPOAHATUZUPOBAHDL Mmopgonocuueckue ocobenHocmu H08000pa308aHull opeanos
penpooykmusHou cucmemuvl y cobak. Ha ocnosanuu cobpannozo mamepuana onpeoeneHvl
yacmoma 6CcmpeuaemMocmu, B03PACMHblE XAPAKMEPUCMUKU U MOphosocudecKue Kapmumuvl
ONYX0NeBbIX U ONYXO0NEN000OHBIX KUCMOZHBIX 00PA308AHUN BHYMPEHHUX U HAPYHCHBIX NOTOBbIX
0p2amo8 y cobax.

Hoesoobpa3zosanuu opeanos penpodykmugHou cucmemul y codax no pacnpocmpaieHHoCmu cpeou
OHKOI02UYEeCKUX 3a001e6aHUll COSm Ha mpembem mecme u cocmagnsiom 13% ecex onyxonei. B
Hauiem UCCie008aHuu npeobaadanu OnyXoau HAPYICHLIX NON0GbIX opeanos 51%, mozoa Kax,
ONYXOaU MAMKU, AUYHUKA U cemeHHuKa cocmasunu (14-16%) u onyxonu ypempor 5%. Haubonee
Yyacmo OUACHOCMUPOBAHbL 00OPOKAYECMBEHHbIe HOB00OPA308aHUU U3 2AA0KUX Muluy (60%) u
INUMENUATLHOU MKAHU.

OCHOBHbIMU KTUHUYECKUMU NPUSHAKAMU HOB00ODA308AHUL PENPOOYKMUBHOU CUCTNEMbL Y COOAK
Ovisaem: obwee yeHemeHue, c1abOCMb, NOGLIUEHHAS MeMNepamypa meid U OMCYymcmeue
annemuma. Havano pazeumus onyxonu 4acmo npoxooum 6eccumnmomHo.

KawueBble c¢ji0Ba: Ho8000pazoeanusi penpoOyKMUBHOU CUCHEMbl, KUCMA, Mepamoma,
CEMEHUOMA, 2UCTONAMONLO2US, 08APUOSUCTEPIKIMOMUSI.
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Nmenoaesa Ceetsiana HapeinOexoBHa, Uprames Anmazoek lllykypoaeBu4
Koipeviz ynymmyx acpapovix ynueepcumemu
UTTEPJIVH PEITPOJYKTHUB CUCTEMAIATBI ’KAHBI ITAUJIA BOJTYYUYJIAP

AHHOTanus. Mmmepoun penpooykmuoyy CUCMEMACLIHbIH blIAHOApbl Keyupu mapanean. O3
ybazcviHOa 6emepuHapobiK Hcapoam KepcoOmnoeo penpooyKmusoyy CUCeMaHblH adaIblHa Mmaacup
Imem HCana HeONIACMUKATBIK 0320PYYN0P2O AbIN Kelem.

Maxkanaoa ummepoun penpoOyKmugoyy OpeaHOAPbIHbIH OHKOJOSUSILIK 00PYIaApbl KAPAIbin,
ananuzoenun, — ummepouH — penpoOyKMueoyy  CUCMEMACbIHbIH — MYIOK — JHCAPANaAPbIHbIH
MOPDONOUATBIK  6320HONYKMOPYH MAN000 JHCYpey3yiceH. Tonmoneon mamepuanoapovit
He2u3UHOe UMMepPOUH UYKU HCAHA MBIUKBL HCLIHBIC OP2AHOAPLIHBIH MYIOK HCAPA HCAHA WUUUK
CHIMAT KUCMO300PYHYH NAOA OOLYY HCHIUMDBIEHL, HCAUL 6320HOTLYKMOPY HCAHA MOPPDONOLUATBIK
CYpOmMmepy anblKmanea.

OHKONO2UANBIK  00PYNapObIH  ApACbiHOA Mapanbldbl OOIOHYA UMMEPOUH PenpoOYKmMuoyy
CUCMEMACHIHbIH MYIOK HCAPALapbl YUYHYY OpYHOA mypam Hcana 6apovik wuwukmepour 13 %obin
my3zem. buzoun uzundeedys0e 51% muluiKsl HCbIHbIC OP2AHOAPLIHbIH WUUUKMEPU OACHIMOYYIVK
KbLICA, JHCAMBIHOBIH, JHeIUK 0e30un dcana ypyKk Oesunun wuwuxmepu (14-16%) owcana
ypempanvin wuwukmepu 5% myseon. Kebdynue ocviimaxai 0Oyauynoapovin (60%) ocana
SNUMenUll KblpmuliUblHbIH bipOabac mylok dcapanapvl AHbIKMANSAH.

HUmmepoun penpooykmugoyy CUCmemMacblHblH MYIOK JHCapalapblHblH  He2u32U KIUHUKALbIK
bencunepu 60myn MOMOHKYNOP CAHANAM: JHCANNGL ANCHIZObIK, bICLIMMA JHCAHA MAOUMMUH
arcoxmyey. Tyrox dicapa bawmanviubl KOOYHUO CUMIIMOMCY3 DOJOM.

Herusru ce3aep: penpodyKmusoyy CUCMEMAHbIH MYIOK JHcapanapel, KUCMA, mepamomd,
CEMUHOMA, 2UCTNONAMONO02USL, 08APUOSUCTIEPIKTNOMUSL.

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 veterinarians. 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 I1: 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 a decrease in number of lymphocytes in the stroma is observed (Fig. 4).

4 s
¥

{2 el -
- -

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 IV. 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  (fibroma, 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.

Fig. 5.A. Macroscopic picture of vaginal

fibroma.

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).
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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 Usbinrsi3, Uprames Anmazoex, Hyprazues Poicoex, Axmexxanos Makcar,
HcakeeB Maiipam0ex
Kuipavizckuu nayuonanvusiil acpapmsiii ynueepcumem
TUCTOJOTMYECKOE CTPOEHUE JINM®OUJTHON TKAHU U OPTAHOB Y
TEJIEHKA

AHHOTANUSA. B danHol cmamve uccied08aHo UCmMonocUiecKkoe CmpoeHue U Kiemouuslli COCmae
mpaxesi-accoyuuposannou aumgpouonou mranu (0aree TAJIT), 6pomxo-accoyuuposanuou
aumepouonou mranu (Oanree BAJIT), numpamuueckux y3108 u cenezenku y KIUHUYECKU 300POBbIX
menam. Ycmanogneno, umo mopgoghynkyuonanvruoe cocmosinue TAJIT u BAJIT coomeemcmeayem
COCMOSHUIO OMHOCUMENILHO20 NOKOs, a TUM@Damuieckux y3n06 u cenezenku 1- 3agucumvie u B-
3asucumble 30Hbl HAXOOAMCSL 8 COCMOAHUU YMEPEHHO20 (PYHKYUOHUPOBAHU.

KaroueBbie cnoBa: TAJIT, BAJIT, numghamuueckue y3ivl, cene3eHKd, UCMONO02US, KIemKU,
menama.

Hypmanos Usinrsi3, Uprames Anmasoek, Hyprasues PoicOek, Axmen:kanos Makcar,
HcakeeB Maiipambex
Kvipewiz ynymmyk azpapovik yHueepcumemu
MY300JIOPAYH IUMP®ONIJINK TKAHIAPBIHBIH ’KAHA OPI'AHIAPBIHBIH
I'MCTOJIOI'HMAJIBIK TY3YJYIIY

AHHOTAUMA. Byn maxanada KIUHUKANBIK JHCAKMAH OEHU CaK MY30010POVH mMpaxes MeHeH
accoyuayusnianear aum@pouooux mranvlHbl (MuvinOan apvl  TAJIT), Oponxmop MmeHeH
accoyuayuananean TUM@GoudouK mranvinwvii (Moinoan apvl BAJIT), iumgpa mytiyHOOpyHyH dcana
KOK OOOPYHYH 2UCMONOSUSIBIK MY3YAYULY HCAHA KIemKAanvlK Kypamul usunoeneen. TAJIT scana
BA/ITmuin mopghohyukyuoHanovix abanvl carblumulpmanryy meind abanoa Ooaopy, ani mu
aumgpa mytiynoopoyu T-ke3 kapanowl scana B-ke3 kapanovl 30Hanapul Hcana Kok 60opoyu T-kes
Kapamowvl 30HACHI CANBIUMBIPMATLYY OPMOYO0 UULMOO adanbiHOa 6010pPY AHLIKMANSAH.

O30k co3nep: TAJIT, BAJIT, numea b6e30ep, kox 60op, eucmonocus, Kiemxaiap, my30010p.

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.I. 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.
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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 lymph 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!
'Kyrgyz National Agrarian University
2QOsh State University
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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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]1

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



__ VETERINARY ___

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. ©. 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 pm.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. 100pum.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. 100pm.
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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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UDC: 619: 614. 31
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.

Kapao6aeBa Pacuna KocopoBna, Maiiryiakosa Jlugus TosisibieBHA, AcaHoBa Jiu3a
HNmemoOexoBHA
Kuipevizckuu nayuonanvHwiti acpapHulil yHugepcumen
XAPAKTEPUCTUKA BETEPUHAPHO-CAHUTAPHOI'O OBCJIYKUBAHUS
PBIHKOB I'OPOJIA BUIHIKEK

AHHOTANUSA. B cmamve oana xapakxmepucmuxa 8emepuHapHo-CaHumapHuix 1ab0pamoputi Ha
puinkax 2. buwxex u ux oeamenvnocmu. Ilpusooamcs pesynrbmamuvl NpPoBOOUMbBIX 8 IMUX
nabopamopusax ucciedoganutl. /lan awnaiusz omuyemHvlX OAHHBIX NO NUWEsol 0e30nacHoCmu
NPOOYKIMOB HCUBOMHO20 NPOUCXONHCOCHUs, NMuy, pulovl, meda. Pezynomamsl nokasanu, 4mo
MemooonocUusi  eMePUHAPHO-CAHUMAPHBIX — UCCIe008AHUL  HA  PBLIHKAX — NPOBOOUMCS 8
coomeemcmeue ¢ mpedOSAHUAMU 8eMEPUHAPHO-CAHUMAPHOL IKCNEPMuU3bl U INU300MUYECKOU
cumyayuu 6 pecuonax. Texnuueckoe obecneuenue u yciosus pabomvl 6 1a00paAMoOPUsx pPolHKO8

yoosnemeopumenvHule.
KioueBble cioBa: gemepuHapHo-caHumMapHulii. KOHMPOAb, DPbIHKU, HPOOYKMbl NUMAHUA,
Memoobl  UCCIe008aHUL, 9KCnepmusa, mexHuueckas obecneueHHOCmb, opyyennes,

napazumapmwie 60ne3Hu

Kapadaesa Pacuna KocopoBna, Maiirynakosa JIluaus TosiibieBHa, AcaHoBa Jin3a
NmemoOexoBHa
Kuvipeviz ynymmyk acpapovix ynHusepcumemu
BUIIKEK HITAAPBIHAIIT Bl BASAPJIAPBIHIAT'BI BETEPUHAP/IBIK
CAHUTAP/BIK KO3OMOJII'O BAA BEPYY

AnHOTAUMA: HMnumuii makanaoa bBuwkex waapvinbln 6a3apiapeinoazbl  6emMepUHapobIK-
CAHUMAapoObIK 1a00PAMOPUSIAPLIHA HCAHA AAPOLIH UL ATIbIN OAPYYCYHA MYHO300MO OepUceH.
Ywyn nabopamopusnapoa  ocypey3yncoH  usunOo616pOYH  HCHIULIHMbICHl  KOPCOMYICOH.
Kanvibaprapovin, kKaHammyyaapovlH, OAILIKMAPObIH, O6AIObIH MAMAK-Au KOONCy30y2y 60HYa
omuemmopyHa ananiuz bepuneen. bazaprapoazel éemepurHapObIK-canumapobiKk U3UI00010POYH
BIKMANAPbl, AUMAKMapoazvl 8emepuHapobiK-CAHUMApObIK IKCREPMU3A HCAHA INUZ00MULILIK
KbIpOAANbIHbIH  MAIANMAPLIHA  OANl  KEIYYCYHYH JCHIUbIHMbICLIH  KOPCOMKOH.  TexHUKanvik
acaboyynap — ocana  0azapoOvbiH  1AOOPAMOPUANAPLIHGIH — JHCYMYWMYK — Wapmmapbsl
KAHAammaHoblpapvlK.

O30KTYY co3nep: Bemepunapovik-canumapobik KO36Mo, Oazapiap, mamak a3plkmapbul, U3uiieo
BIKMANLAPbl, MEXHUKATILIK HcaO0yyaap, bpyyennes, napasumapobik bliaHOap.
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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
They examine milk for brucellosis, mastitis, bacterial count, fatness, density, acidity. It is
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.

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

Table 1: Results on veterinary and sanitary examination of milk 2015 -2019.

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
(ka) (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 PATIY 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-
Acidity, density, fat, compliance
Milk purlty 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 veterinary 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 Jum3a Hmemo0exoBHa, Maiirysaakosa Jluausa TosnbieBna, Kapadaesa Pacuga
KocoposHna
Kuipevizckuu nayuonanvHwiti acpapHulil yHugepcumen
IMPOMBICJIOBBIE PBIBbI KbIPT'BI3CTAHA
N MMPOLECCHI UX UHTPOAYKLUN

Annortauusi. Cocmosinue uxmuoghaynvl 6000emos Kvipevizcmana, pbloHO20 NpOMbICIA 8 HUX.
TIpuuunsl usmeHeHUs KOIULeCmad, COOMHOULEHUs. 8UO08 PblD, NPUYUH YXYOUEHUSL COCMOSHUS UX
NPOMBLCTIOBLIX BO3MONCHOCHIEN, USMEHEHUsl, VXY OUuleHUsl PblOHO20 NPOMBICIA. DMO 8ce HAX0OUMCs
8 C653U C COYUANLHBIMU, IKOLOSUYECKUMU VYCAOBUAMU, A MAKICe CLeOCMBUEM 8Meulamenbcmea
YeloBeKa 8 eCMeCmEeHHbIl, CLONCUBWULCS 8 Npupode, UXMUOYEHO3 6000ém08. Ilpoyeccol
UHMPOOYKYUU pulO 6 ecmecmeeHHvle U UCKYCCMEEeHHbl 8000embl Kwipevizcmana, mo ecmo
3aceneHue c8ouUx 6000eM08 pblOoll Opy2ux 8UO08, U3 OPYeUX 8000EMO8.

KuoueBnble ciioBa: sodoemnst Kvipevizcmana, pvloa, pulOHbIL nPOMbICe, UHMPOOYKYUSL

AcanoBa Juuza MmembOexkoBHa, Maiiryinakosa Jlugus TosiibieBHa, KapabaeBa Pacuia
Kocoposna
Kuoipeviz ynymmyk azpapovix yHusepcumemu
KBIPT'BIBCTAHIBIH BAAJIYY BAJIBIKTAPBI /KAHA AJIAP/bI
HHTPOAYKIUAJTIOO MPOLUECCTEPHA

AHHOTAUUsA. Kbvipevizcmanovin cyy oOvekmepunoe2u uxmuogayHauvin Oaanyy 0anbiKmapbl
abanvl. Banblkmapovin mypropyHyH KamubluiblHbIH CAHbIHbIH 0320PYULYHYH cebenmepu, aiapoblit
0aanyynyx MyMKyHUyAyKMOPYHYH aOAIbIHbIH HAYAPIAUBIHBIH HCAHA 6320PYULYHYH cebenmepul.
MyHyn 6aapul coyuanobix, KOI0LUAILIK Wapmmaped, OuoOHOOU jle HCapamvlibliuma maoueslii
KALINMAH2AH €YY 00beKMULEPUHUH UXIUOYEHO3VHA A0AMObIH KUITUSUULYYCYHYH MAdCUpiepuHe
oatinanviuumyy. Keipevizcmanowvin maduewlii scana xeacaima cyy odbvekmuiepure 0anibikmapoul
UHMPOOYKYUSIOO Npoyeccmepu, makman aumrkanoa, e3y0y30yH cyy obOvekmuiepune Oauika
mypoe2y banelkmapovl Oauika cyy 00veKmuiepuHer aibln Keiun oCmypyy.
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O3ekTYY ce3nep: Kuipevizcmanovin cyy obvekmuaepu,

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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banvik, 6aanyy 0anbIKmapouwlH,

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
Ichebachok (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
(Pseudorasbora 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 gquantity 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), Issyk-
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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.

b

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

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

Fig.
(Coregonuslushin lavaretus ludoga).

Fig. 4. Bream (Abramis
Captured in the Lake Issyk-Kul 2020.

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

whitefish

brama).

Scus

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
Karakaol, 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.
References:

1. A. Jaramillo-Londono , A. Volpedo, J.
Diaz-Arevalo. Somatic growth and age of
selected commercial fish species of the
Cullera coastiberian peninsula, south-east
Spain. Ind. J. of Fish. 66 (3) 12-23 (2019).
DOI: 10.21077/ijf.2019.66.3.76966-02.

2. A. Tuohy, J. Skalski, N. Gayeski.
Survival of Salmonids from an Experimental
Commercial Fish Trap. J. Art. Ac. Fisheries
44(9) 423-432. (2019).
DOI: 10.1002/fsh.10292.

3. D.S. Savosin, O.P. Sterligova, N.V.
llmast. The Distribution and Habitat

Journal 5 (59) 2021

122

Conditions of Multirakered  Whitefish
COREGONUS LAVARETUS (L.)
Whitefish in Karelia. Mat. of Kar. Sc. Cen. of
RAS # 4: 48-58 (2016).

4. D.S. Savosin, N.V. limast, O.P. Sterligova,
Y.A. Kuchko. State of Whitefish Populations
under Conditions of Decreased Commercial
Exploitation on Lake Gimolskoye (Western
Karelia). In collection: Fish. ponds of Rus.:
330-334 (2018).

5. E.A. Salmenkova. Population and
genetic processes in introduction of fish.
Institute on General Genetics named after I.1.
Vavilov, the Rus. Ac. of Sc. - Moscow. V. 44,
#7: 874-884 (2008).

6. G.M. Mavlyanova. Fishing industry

development in  Kyrgyzstan  Review
information. Bishkek: - p.15 (2018).
(gptb.patent.kg).

7. LA. Pivnev. Fish of Kyrgyzstan.
Frunze: Kyrg., 1990. —p.127 —ISBN 5-655-
00577-8.

8. L.A. Kustareva, L.V. Lemzina. Life in
water bodies of Kyrgyzstan. Bishkek: Ilim,
2007. — p.224 - ISBN 5-8355-0914-6.

9. N.V. llmast, O.P. Sterligova, N.P.
Milyanchuk, V.N. Kovalenko. Introduction
of whitefish species into water bodies of
Karelia. In collection: Lakes of Eur.: 268-273
(2019).

10. O.P. Sterligova, N.V. lImast. State and
prospects for development of trout farming in
the Republic of Karelia. In Collection: Rus.
Fish Farm. Ponds: 591-595 (2018).

11. P. Maitland, V. Sideleva, K. Linsel.
Fish Atlas. Manual for identification of
freshwater species in Europe. Published in:
Amphora, - p.287 (2009).

12. R. A. Mailyan. Systematics on Sevan
Whitefish. Ac. of Sc. of the Arm. SSR., V.7,
#9:37-46 (1954).

13. R.P. Khodorevskaya, V.A. Kalmykov,
V.N. Tkach. Importance of integrated
researches for practical recommendations on
aquatic biological resources of the Volga-


https://www.mendeley.com/authors/57209499533/
https://www.mendeley.com/authors/6506541513/
https://www.mendeley.com/authors/57211332625/
https://dx.doi.org/10.21077/ijf.2019.66.3.76966-02
https://www.mendeley.com/authors/57209828150/
https://www.mendeley.com/authors/7006963573/
https://www.mendeley.com/authors/37005436100/
https://dx.doi.org/10.1002/fsh.10292

___VETERINARY ___

Caspian fisheries basin. Materials of VNIRO.
V. 156: 160-177 (2015).

14. S. H. Pipoyan, L. A Kirakosyan, S. B.
Tuniev. Features of Variability of
Morphometric Traits of Whitefish Coregonus
lavaretus (Linnaeus, 1758) (Actinopterygii:
Coregonidae), Lake Sevan. Materials of
Zool. Inst. RAS. - V. 316, # 3: 254-265

(2012).
15. S.K. Koishybaeva, E.V. Fedorov, N.S.
Badryzlova. Fish-biological and basic

morphometric indices of two-year old
pikeperch cultivated in ponds. In collection:
Pre-Caspian Int. Y. Sc. For. on Agroind.
Tech. and Food Sec.: 89-92 (2017).

16. V.. Romanov, A.P. Petlina, 1.B.
Babkina. Methods on study of Siberian
freshwater fish: textbook. - Tomsk: - p. 252
(2012).

17. V.K. Popkov. Changes in mountain
lake  ecosystems because of peled
introduction. Fish farm. and fishery. #1: 9-13
(2012).

18. V.S. Zhidkov. Ecological and
biological characteristics of pikeperch
(Sander Lucioperca) in river, braided river.
Publisher: LLC "Center for Sc. Coop. Dev.".
Novosibirsk: 103-107 (2016).

Journal 5 (59) 2021

123

Author’s information

Asanova Eliza Ishembekovna — Candidate
of Biological Sciences, Assistant Professor of
the Department of Biotechnology and
Chemistry, Kyrgyz National Agrarian
University named after K.I. Skryabin, 68
Mederov  Street, Bishkek, Kyrgyzstan
720005.

Phone: +996 708 635 394.
asanovaeliza81@mail.ru

E-mail:

Maigulakova Lidiia  Toialyevna -
Candidate of Veterinary Sciences, Assistant
Professor of the Department of Infectious and
invasive animal diseases, Kyrgyz National
Agrarian  University named after K.
Skryabin, 68 Mederov Street, Bishkek,
Kyrgyzstan 720005.

Phone: +996 552 290 148.
Lidi49@mail.ru

E-mail:

Karabaeva Rasida Kosorovna — Candidate
of Veterinary Sciences, Assistant Professor
of the Department of Veterinary and Sanitary
Expertise, Histology and Pathology, Kyrgyz
National Agrarian University named after
K.I. Skryabin, 68 Mederov Street, Bishkek,
Kyrgyzstan 720005.

Phone: +996 505 110 577.

karabaevark@mail.ru

E-mail:



mailto:asanovaeliza81@mail.ru
mailto:Lidi49@mail.ru
mailto:karabaevark@mail.ru

___VETERINARY ___
UDC: 611.018.6: 612.017.34:615.014.41

!Baktygalieva 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.

'Bakrbiranuesa Acemrya Temupxanosna, >’A6uposa Wiaana Myparosna, *Taiiry3un
Pamuib [lamuibeBuy, “A6uposa Haupa ApupyHoBna
'Bauwes ynusepcumem
2)Kaneup xan ynusepcumem
3Openbypeckuii 2ocyoapcmeennviii azpapHviii yHusepcument
43anaono-Kazaxcmanckuii ynueepcumem um. Maxambema Ymemucoea

MOP®OJIOTHMUYECKAS XAPAKTEPUCTUKA MBIIIEYHON TKAHU
ZKUBOTHBIX TP XPAHEHHWHU B XOJIOAUJIbHBIX YCTAHOBKAX

Annomavyun. Cpeou npooykmoe numanus Maco u MaconpoOyKmol 3aHUMAIOM 8AHCHOE MeCmo, MaK
KAK OHU ABNAIOMCA OCHOBHBIMU UCMOYHUKAMU NOJIHOYEeHHbIX 0enkos. Muvuueunas mkans -
BAJCHEIUAS U3 2UCMONIO2UYEeCKUX MKAHel, 00pa3yiouux MAco Kak nuwesoti npooykm. Tuner u
Pazmepbl MbIUEUHBIX B0TOKOH AGNAIONCA BANCHLIMU PAKMOPAMU, BIUAIOWUMU HA NOMEHYUAT POCA
Mblwy U Kayecmeo msaca. Vx uszmenuugocme 3a8ucum om HeKOmMopulx haxmopos, maxkux Kaxk mun
MblUY, NOPOOA  HCUBOMHBIX, QuU3UYECKas AKMUBHOCMb, U OHU MO2Ym npemepnesams
Mopghonocuueckue unu mMemadoauyecKue U3MeHeHUs Ha NPOMSANCEHUU BCell HCUSHU HCUBOMHBIX U
nocne yoos. B cmamve npedcmasieno uccie0o8anue nonepeyHonoIoCamou MulUeyHoU MKAHU
3a0uell Hoeu Oviuka 6 cpoxu 2 uaca 30 mumym nocie 3a60s u uepe3 10 cymox xpanenus 6
xonoounvnuke npu memnepamype +1C°. Hccredosanus nokazanu mopgponozuueckue uzmenenus 6
MbIUUEYHbIX B0JIOKHAX (YCMAHOBIEHO claboe HaOyxaHnue GO0JNOKOH NpU COXPAHHOCMU NONEepedHouU
ucuepueHHocmu) 8 panHue cpoku nocie 3a6o0s (2 uaca 30 munym) u yepes 10 Ouetl nocie xpanenus
8 XonoounvHuxe. J{numenvhoe Oeticmeue HU3KOU memMnepamypsl (XpaHeuue 6 XON00UNIbHUKE &
meuenue 10 cymox) npugeno Kk KOMNAKMHOMY PACHOLONCEHUIO MbILUEUHBIX 6OJIOKOH, UX YMOIUEHUIO,
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oughghyznomy oxpauwiueanuio capKoniasmsl, UCUE3HOBEHUIO HNONEPedHol UciepienHocmu u soep,

umo 0OvACHIEMCS npoyeccom aymoiusa.
Knrwueswie cnosa: moiueunas MKAaHb, aymojius, samopastcueanue,CapKkoniasmda.
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MY3JATKBIYTAPIA CAKTOOA0O MAJIABIH BYJIYYH TKAHJIAPBIHA
MOP®OJIOTI'UAJIBIK MYHO3/10MO

AHHOTAUUSA. TamMak azblKMapbiHbIH UYUHOE DM HCAHA M A3bIKIMAPLL MAAHULYY OPYHOY 32/1etim,
AHMKeHU anap moayk baanyy 0elokmopOyH Hezuseu Oyrakmapvl 6oayn scenmenem. bynuyy
MKAHbl — SUCTNONIOSUANILIK MKAHOAPOLIH 21 MAAHULYYCY, Al SMMU MAMAK-aul azvlebl Kbliam.
Bynuyy bynanapeinvin munmepu scana ea4emMoocy 6yi4yHOAPbIHbIH OCY UL NOMEHYUAILIHA JHCAHA
IMMUH  CAnamvlHa MaAacup SMYyyy Maauuiyy ¢hakmopiopoon o6oaywam. Anapovi
6320pMONYYAyey aupbim hakmopiopeo xcapawa 6Ooaom, aicax OYIYYHOYH mubu, MaiobiH
MYKYMY, PU3UKATLIK akmusoyyayK. Anap emyp 00w, cowncanoan Kuiuh 0a MOPQHOL0SUSIbIK
JHcana memadboruKanviKk o3eepyyiepeo oyyvuap oonywam. H3zundeede corwneanoan 2 dcapvim
caam emkoHOoH Kutiun odcana +1°C memnepamypada my30amrelyma CAKmacaHoaH KUuH
OyKauapovlH apmrsbl OYMMApvlHblH MYYPACLIHAH MKAHOApbl KopcomyieeH. H3undeenepoen
OYIUYH OY1aNapbIHLIH MOPONIOGUATBIK 0320PYYAOPYH Oatikadvik. TOMOHKY memnepamypaoa y3ax

cakmoo  Oynuyy  OyNanapeblHblH  KOMHAKMMYY  JHCatieaulyycyHd,

anapovli  HCOOHOKCYHA,

CAPKONNAZMAHBIH OUGhhy30yK OOOIYUWYHA KHC.O. ANbln Kenou.
O30KTYY CO318P: OVIUYH MKAHbL, AYMOAU3, MOKYHOYPYY, CAPKONIA3MA.

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

125

Journal 5 (59) 2021

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
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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.

Pucynok 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.

Pucynok 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 Jabmypart AJibceuToBUY, AKHa3apoB bek0oJsicyn KamunoexkoBuy,
Kbuibruoexon Jynar CelitoexkoBu4, Atadexkosa Hyp3una
Kuipevizckutl nayuonanvhslil acpaphsiii yHusepcumem
PACITPOCTPAHEHUE UKCOJOBBIX KJEIIEN B YYHCKOM TOJMHE

AHHOTanus. [Ipogedeno uzyueHue pacnpocmpaneruss uKCooosulx Kieujel 8 Yyiickou OonuHe.
Haubonvwee pacnpocmpanenue kieweu odOuapysxceno 6 npunecarowux K . buwkek
meppumopusax u TOKMAKcKo2o 20cyoapcmeenHozo 3akasHuxa. Onpedeneno OoMUHUposanue B
npunezarowux x 2. buwikex meppumopusx kreweu euoa: Ixodes persulcatus, Boophilus calcaratus
u Ixodes ricinu, Rhipicephalus bursa u Boophilus calcaratus. Ha meppumopuu Toxmakckoeo
20Cy0apcmeenH020 3aKA3HUKA 8bIABIEHO 0OMUHUposaHue Kieueli euoa Dermacentor marginatus.
Buicokuil npoyenm nopaosicenus cpedu KpynHozo pocamozo ckoma (39%), menxkoeo poeamozco
ckoma (34,8%) u cobax (20,3%).

KiloueBble cjioBa: xiewu, 6udbl, UKCOO08ble, ap2a3udbl, 2amazuobl, pacnpoCcmpaneHHOCmb,
9KCMEHCUBHOCMb.

duamypart AsnceuroBud Kerurenos, bexkoosicyn Kamubi0ekoBnu AkHazapos, /lynar
CeiiutoexoBu4 Knuibrudexon, Hyp3nna AradexkoBa
Kvipewiz ymymmyk aepapovik ynueepcumemu
Yy OPOOHYHO UKCOIJIYK KEHEJEPJIUH TAPAJIBIIIBI

AHoTtaumsi. Mxcooum (xcativim) xenenepu Yyt 061yCyHyHOA MAPKANbIUDBL HCAHA OULOHOOLL dle
Buwikex waapwina srcaxvin scatieawkan sxcepaepunoe, TokMOKmMO2y MamieKemmux 3aKa3sHUKMuH
YOUPOCYHOO USUIOOOHYH HCYPIY3YYHYH dcbllibiHmblebl. Kenenepoun owcoeopyHoazvbl mypropyH
macmuikmooodo: Ixodes persulcatus, Boophilus calcaratus, Ixodes ricinu, Rhipicephalus bursa,
Boophilus calcaratus auvikmanovl. Toxkmoxmozy MmamiekemmuK 3aKa3HuKme KeHeaepouH
apaceinan ken kezoewkenu Dermacentor varginatus xeween 6omyn uvikmel. Apacvinan 6000
manoa (39%), xoii — suxuoe (34.8%,), an smu ummepoe (20%) anvikmanovl.

131
Journal 5 (59) 2021



E A

___VETERINARY ___

O36KTYY €03116p: KeHendo, mypaopy, dHcaublm KeHenep, KOuwap KeHelepu, 2amMa3oud KeHecu,

MAapKansiubl, IKCMeHCUBOYYIYK.

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
Ticks and bloodsuckers Animal Collected ticks
species
larvae | nymph | imago | total
Ixodids:
Ixodes ricinus; cattle ) 6 92 98
Ixodes persulcatus; small i 43
Haemaphisalis punctate; ruminants 188 231
Boophulus calcaratus; h 4
Hyalomma scupense; Orses ) 39 43
Dermacentor marginatus; :
Rhipicephalus bursa. chickens 9 S 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: 11 29
Dermanyssus gallinae cattle 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

» Number of animals examined ° o
2 3 _ 3T, @t z
© g T B ] _g «n
< 2] £ 9 9 ° c S X c
S ° c @ = * g S5 O -8
e 3 < 2 Total Numberof | S & 2 2= <
e @ ticks e I3
on animals oS
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
©
5
= 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
(%]
-_g I 846 102 186 1,2
S sma 12,1 | 0,22
= ruminants
151 8 29 5,3 3,6
horses 0,19
137
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13 5 25 1,9 5
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
3
S
(@]
a% 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

0D D DB B

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 I1l. 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.

BartbikoBa Aitnypa Kanap6exkoBHa, /lenucos Buraanii Bukroposuy,
Kycynosa Aiizkamaua KamanoBna, PameBa Aiinypa TananaeBHna,
Bbazap6aesa Unaupa JlaiibipOexoBHa
Kuipavizckuu nayuonanvusiit acpapHiii ynueepcumem
COBEPIIEHCTBOBAHUME METOANYECKUX ITOAX0OJ10B OPTTAHU3ALIUN
TEPPUTOPUHN B KOMIIVIEKCE C ITIPUPOJOOXPAHHBIMHU MEPOIIPUATUAMMU

AnHortanusi. Ha meppumopuu pecnyonuxu 0cobeHHO N00BEPHCEHbL Upe3MEPHOL IKCNIYAmayuu
U AHMPONO2EHHOM) B030€lCMBUI0 3eMU CEIbCKOXO3ANUCMBEHHBIX Y200Ull U 1eCHO20 (hoHOa, Umo
ompaxcaemcsi Ha pazeuUMuU  NPoYecco8 0e2paoayuu U CHUNCeHUU OuUorocu4eckon u
9KOHOMUYecKoU npodykmusHocmu. Haubonee onachvimu akmopamu, npugooswumMu K
dezpaoayuu 3emelb, ABNAIOMCA dPO3US U PA3pyuleHue NOYBEHHOU CMPYKMYpbl, 3AconeHue,
COJIOHYe8amocms, NOOMonieHue U 3a601a4usanue, nomeps ymycd, 3a2psasHeHue XUMUKamamu.
B ycnosusx eopnvix meppumoputi 6vlpyOKa 1ecos, pacnawika no4e u nepezpyska CKOmMoM
nacmouwy Ha CKIOHAX 20p NPUBOOUM K UHMEHCUBHOMY pPAa3pYULeHUl0 NOYBEHHO20 NOKpOEd,
0bpaszosanuio ceneti, ONoJ3Hel U Ia8UH.

KuroueBble c10Ba. oposus, 600Has 3po3us, 6empo8as 3po3us, 3AcCOjeHUe, COJIOHYEe8amocmy,
noomonnenue u 3abo1avusarnue.

BbarbikoBa Ajinypa KanapoexoBHa, /lenncoB Buraaunii BukropoBuu,
Kycynosa Aiixkamaua Kamanosna, Pamesa Aitnypa TananaeBHa,
baszapoaeBa Unaupa JlaiibipoexkoBHA
Kuvipewiz ymymmyk acpapovik yHueepcumemu
JKAPATBLIBIIITHI KOPTOO UII-YAPAJIAPbI MEHEH BUPJIUKTE AUMAKTBI
YIOUITYPYYHYH METOJAUKAJIBIK BIKMAJIAPBIH OPKYHAOTYY

AHHOTANUSA. Pecnybauxkanvin atimacvblHOazbl auvll 4apba 6azbimvlHOA2bl HCAHA MOKOU
@DOHOYCYHYH Jiceplepun 6320460 AUbIKYA IKCNIYAMAYUSLIO020 HCAHA AHMPONOSEHOUK HCAKMAH
myypa smec maacupze oyywiap oonywam, O6y1  OUOIOSUATLIK HCAHA IKOHOMUKALBIK
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OHOYPYMOYYAYSYHYH NpPOYeccmepurn OHYKmypyy OOwHua OY3yayuWyH JHCAHd — A3aUbIUBIH
yaevinovipam. Xeprepoun Oy3ynyycyHa anvin KejieeH 34 KOPKYHYUmMYy (axmopaop Oyi 3po3us,
Monypax my3yMyHyH Oy3yayuty, wop 6acyy, my3000, Cyy Kanmoo HCAHad dHcepOuH cazed
QULAHYYCy, 2YMYCMYH A3ar0yCcy, XUMUKammap meHeH monypakmsli 0ynzoo 6oayn cananam. Toonyy
QUMAKmMapOblH WaApmmapblHOa MOKOUIOPOY KblIOY, KblPMbILULMbL KA3YY JHCAHA MO0 OOOPIOPYHA
Marn aHcaroy monypax KblpMblUbIHbIH UHMEHCUBOYY OY3VAVULYHA, CelOepOUH, Jcep KOUKYIOPOYH
JHCAHA KAP KOUKYIOPOYH Natioa OOIYULYHA ATbIN Kelem.

AYUKBIY CO3/10P. 9PO3UsL, CVY IPOZUACHL, WAMAT IPOZUACDL, ULOP OACYY, MY3000, CYY KANMOO HCAHA

casea aunamyy.

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 5 983 524
hectares of land subject to water and wind
erosion, 2 269 755 hectares are slightly
washed, 2 432 737 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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Quialitative 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 yield 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.

BbarbikoBa Ajinypa KanapOexoBHa, [lenncoB Buraaunii BukropoBuu,
PameBa Aiinypa TananaeBHa, Kycynosa Aitxamana KamanoBua,
ba3ap0aeBa Unaupa [JdaiibipOexoBHa, Y cekoBa JpPKUHTYJ CarblHAbIKOBHA
Kuipavizckuu nayuonanvusiil acpaphsiii ynueepcumem
YIIPABJIEHUE 3EMEJIBHBIMU PECYPCAMU HA A/IMUHUCTPATUBHO-
TEPPUTOPUAJIBHOM YPOBHE

AHHOTaUusA. Peanuzayus semenvholi pegopmul 6 Kwvipevizckou Pecnybauke nanpaenena Ha
obecneueHue npoO0BONLCMEEHHOU be3onachocmu  2ocyoapcmed. 3emenvHvle U azpapHbie
npeobpazosanus 8 nepayio ouepeodb npeonoaazaiu npeodpaszoeanue cCoOCMEEHHOCMU Ha 3eMio, d
8 nocredyloujem opmuposanue CoOYUAILHO-OPUEHMUPOBAHHO2O PLIHOYHO20 XO03AUCMEd U
npeodoCcmasienus CelbCKUM Mmo8aponpouU3eo0Umensm NOIHOU XO3AUCMEEHHOU U IKOHOMUYECKOU
camocmosmenvHocmu. Pecnybnuka evlopana 360110YyuoHHbIIL NYMb A2PApHBIX NPeodpazo8anui.

KualoueBble cioBa: semenvHas pegopma, 3emenvHO-UMYUECMBEHHbIN KOMNIEKC, YNpaegieHue
3eMeNbHbIMU pecypcami, 3 pekmusHocms, kKame2opusi 3emellb, Y200bsi, hopMbl COOCMBEHHOCTI.

BartbikoBa Aiinypa KanapoexoBHa, /lenncoB Buraauii BuxropoBuy,
Pamesa Aiinypa TananaeBna, Kycynosa Aitxamana Kamanosua,
ba3zap6aeBa Unaupa [aiibipoexkoBHa, YcekoBa JpKUHTYd CarbIlHAbIKOBHA
Kuipeviz ynymmyx acpapovik ynueepcumemu
AJIMAHUCTPATUBINK-AMMAKTBIK JTEHIIJIJIE )KEP PECYPCTAPBIH
BAHIKAPYY

AnHotauus. Kvipewviz Pecnybnukacvinoa sicep pepopmacvln uwike auiblpyy MamieKkemmuH a3ulk
-MYAYK KOONCY30Y2YH KAMCbI3 Kbvliyyea 6azvimmaneaH. Kep owcana acpapovik eszepyynop
OupuHuu Kezekme dHcepae 60120H MEHUUKMUH 6320PYYCYH, AHOAH KUNIUH COYUANObIK OAbIMMmMazbl
DUIHOK  4apOacvinbll — KAILINMAHLIWbIH ~ HCAHA — aUibll  4apdoa OHOYPYYUYAOPYHO  MOJVK
IKOHOMUKANBIK JHCAHA YApOANbIK KO3 KAPAHOBICHI3ObIKMbL KAMCHI3 KbLIYYHY 00AHCOTO020H.

Pecnybnuxa acpapovix kaiipa KypyynapoviH 3600YUAILIK HCOJLYH MAHOAN AlObL.
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O36KTYY ce31ep: dcep pedopmacsl, dcep -MyAK KOMHIEKCU, dHcep pPecypcmapuli 6auikapyy,

aghhexmugoyynyK, stcep Kame2opuscsl, aiibll 4apoa xeepirepu, MeHYUKMuH hopmanapol.

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
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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 various 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 19894 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

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

49.9 thousand hectares (2.50%). The lands of subdivided into agricultural and non-
specially  protected natural territories 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 1989,4 100

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

Journal 5 (59) 2021

152

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.

Bbazap6aesa Unaupa [aiibipOexoBHa, baTbikoBa Ajinypa KanapOexkoBHa, CykeHn0aeB
Aiinap Cartpi0ananeBud, Y cexkoBa JpkuHrya CarslHabIKOBHA, KycynoBa Aiixxaman
Kamanosna
Kuipevizckuu nayuonanvusii acpapmsiii ynusepcumem
AHAJIN3 JOCTYIIHOCTH KNJbsA HA PBIHKE HEJIBUZKUMOCTH B
KBIPT'bI3CKOM PECITYBJIMKE

AHHOTAUUSA: AHAIU3 COBPEMEHNBIX YCTIOBUL PA3ZGUMUS ICUTUUHO20 PLIHKA CEUOEmENbCmBYem, Ymo
UHCMPYMEHmMbl  peanu3ayu  20CyO0apCmeeHHOl  HCUTUWHOU  NOTUMUKY, NPe0yCMAmpusaoujue
npeoocmagieHue COYUaIbHO20 HCUNbSL TUOO NPUOOpemeHue epatCOAHAMU IHCUNbS 8 COOCTNBEHHOCTD,
ABNAIOMCSA  HeOOCMAMOUYHbIMU 011 YOOBIIeMBOPEeHUs meKyujeeo cnpoca Ha ocunve. Hanuuue
Kamez2opuu 2paxcoan ¢ YMepeHHbIMU 00X00aMu, Mo ecmb 00X00aMU HUdXMCe CPeOHUX, HO He
NO360NAIOWUMU 2PAACOAHAM DbIMb OMHECEHHBIMU K KAMe20pUuu MAIOUMYWUX, d MAKICe NOGbILUEHUE
MOOUNbLHOCMU  MPYOOCNOCOOHO20 HACENEeHUs YBeIUYUBAem CHpPOC HA JCUlble NOMEeWjeHus no
002080pam Halima, Ymo OCOOEHHO AKMYANbHO 6 CEA3U C OUHAMUYHBIM CO30AHUEM NPOMbBIULTIEHHbIX
KAcmepos, mexHonapKo8, pas3eumuem ocooblx IKOHOMUUECKUX 30H.

KroueBsble cinoBa: Heosudxcumocms, 3eMenbHblll y4acmok, apenod, aHauu3, HCUibe.

Ba3zap6aesa Unaupa [aiibipOexoBHa, barbikoBa Alinypa KanapOexoBHa, Cyken0aeB
Aiinap Carpi0ananeBnd, Y cexkoBa JpkuHrya CarslHabIkoBHA, ZKycynoBa Aiixkaman
KamanoBna
Kuoipeviz ynymmyk azpapovix yHusepcumemu
KBIPTbI3 PECIIYBJINKACBIHIA KBIMMBIJICHI3 MYJIK PEBIHOT' YHJIA TYPAK
JKAHUJBIH )KETKMJIMKTYYJYT'YH TAJJT0O

AuHoTamusi: MamiekemmuKk mMypak icail Cascamvli UwKe auiblpyy UHCMpyMenmmepu,
coyuanovbik mypaxk-scaii bepyy dce icapanoap mapadblHaH Mypak-Hcaiovl MeHUUsUHe camuin
ANYYHY Kapaeau yuypoazel mypax yii Cypoo-maianmapul HCemummyy Kanaammanowvlpoaim, amsl
MYpax-xcail pelHO2YH 3amMandoan wapmmapoa oHyKmypyy manooocy xybearenoypem. Opmouo
Kupeutecu 0ap rHcapaHoapoblH Kame2opusiapblibli 001yuly, baukada aumkanoa, Kupeuweiepu
OpMOOOH MOMOH, OUPOK a3 KAMCbI3 OO0N20H HCAPAHOAPOLIH KAME2OPUACLIHA KUpOe2eH, dIM2eKKe
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HCOHOOMOYY KAAKMBIH MOOUNOYYAYSYHYH HCOSOPYAAULLL MYPAK HCAUObL HCATO00 KeTuuumoepu
OoroHua cypoo-mananmul KOOOUMOM, OHOP Hcall KIACMEPIePUHUH UUKEMOYY MY3YA2OHOY2YHO
Oaunaneiumyy, MexHUKaIblK NApKMAapoblH, 632046 SKOHOMUKANLIK 30HANAPObIH OHY2YULYHO

032046 akmyanoyy O0ayn caHaiam.

AYKBIY €O310p: Kblllmblicsli3 MYIK, JHcep y4acmoey, uxcapa, manidoo, mypak Hail.

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.T?., Toktaliev R.A3.
'Kyrgyz National Agrarian University
2Naryn state natural Reserve

3State 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

Omypaauena JI.K ., Acan yyay K., Kpipoames 7K. T?., Tokranues P.AS,
L Kvipebls yrymmyx azpapovix ynueepcumemu
2Hapoli MamieKemmuk Jeapamvliblul KOpyey

3((CaﬂKblH'T9p)) MAMIEKEMNMUK JHcapamavlilblul NapKsl

«CAJIKBIH-TOP» MAMJUIEKETTHUK )KAPATbBIJIBIII ITAPKBIHBIH )KAHA HAPBIH
MAMJIEKETTHUK KAPATBIJIBIII KOPYI'YHYH CYY PECYPCTAPBIH BAAJIOO

Annomauyusn: Byn maxanada cyy pecypcmapuln 6aanoo macenenepu manakyyianam. Ap xaumoai
baa Oaanyynyk mywyHyey MmeneH Oatnanviuumyy. Pecypcmapovin 0Oaanyynyey eHOypyu
Kapasicamsl Kamapvl pecypcmapobli Kepekmeoo Kacuemmepu 6aaioonyH ap KaHoat monmopyHyH
HCAHA MYPAOPYHYH 6ap 6ONYy MYMKYHUYAYeYH aHblikmooodo. JKana, demex, cyy pecypcmapvina
9KOHOMUKANLIK Oaa Oepyy npeomemu aniapoOblH Kepekmoo Kacuemmepu O0Iyn caHaiam.
Pecypcmapovin 06vexmuedyy Oaacvin ambikmoooo, AHbIH UYUHOE. HCAHA CYY, pecypcmapobl
KOpPe0o JicaHa KOOOUmMyy YuYyH COYUALObIK KepeKmyy ublebimoap Oa 3cke anvimam. by
MEMOOONIOCUSIBIK  bIKMALAP ALAPObIH  IKOHOMUKATILIK  0AAI00CYHOA 0apObIK  JHcapamvlibliil
pecypcmapulibli 00beKmueodyy 6aacblH AHbIKMOOHYH MeOPUSILIK He2usu OOTYN Canaiam.
Hezuzeu co300p: Pecypcmapowvin Oaanyynyey, pecypcmapobih KepeKmeoo Kdcuemmepu,
ACApaAmuLIbIUL PECYPCMAPbLIHbIH 00eKMUOYy 6aacwvl, Cyy pecypcmapwvl, cyy pecypcmapblia
9KOHOMUKATBIK 6aa 6epyy.
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1Omypaauesa JI.K., *Acan yyay K., 2Keip6ames K.T, *Tokranues P.A.
! Kvipevizckutl Hayuonansuvlii azpaphuiil yHueepcumen
2Hapwinckuti 20cy0apcmeentviii RpupooHblil 3an06eOHUK
3 I'ocyoapcmeennviii npupoousiii napk « Canxein-Topy
OLEHKA BOJAHBIX PECYPCOB HAPBIHCKOI'O TOCYJAPCTBEHHOI'O
MNPUPOJHOT' O BAITIOBEJHUKA U TOCYJAPCTBEHHOI'O TIPUPOJIHOI'O
HHAPKA «CAJIKBIH-TOP»

Annomayusn: B 0anHoti cmamve paccmampuearomces 0NPoCyl OYeHKU 800HbIX pecypcos. Jlobas
OYeHKA C8A3aHA ¢ Nousmuem yeHHocmu. LlenHocmb pecypcoe 3axauaemcsi 8 MmMom, Umo
nompebumesnvHbie C80UCMEA PeCypPco8 KAK cpedCcms npou3soocmea onpeoeisiem 603MOHCHOCHb
CYWeCme08aHusi PA3IUYHbIX 2SPYRn U 6U008 OoyeHok. M, credosamenvHo, npeOMemom
IKOHOMUUECKOU OUEHKU 60OHBIX PECYPCO8 ABNAIOMCA UX nompedumensvckue ceoiicmea. Ilpu
onpeoeneHuu 00beKMUGHOU YEHHOCMU Pecypco8, 8 m.4. U 600HBIX, YUUMbBIGAIOMCA MAKIHCE
o0ugecmeenno-neodxooumole 3ampamsvl HA OXPAHY U BOCHPOU3EOOCHIBO pecypcos. Omu
Memooonocuieckue nooxXo0bl AGIAIOMCL MeoPemudeckol 0CHO80U OnpedeiieHUuss 00beKmMuUHoU
Yenwvl 8cex NPUPOOHBIX Pecypco8 Npu ux IKOHOMUUECKOU OYeHKe.

Knrwuesvie cnosa: Llennocms pecypcos, nompebumenvckue c80UCMBA pecypcos, 00beKmMusHAs.
YeHa nPUPOOHbIX pecypcos, B00Hble PeCcypCbl, IKOHOMUUECKAsL OYEHKA B0OHBIX PECYPCOS.

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.

This is a direct consequence of the lack of
The experience gained abroad in economic valuation of ecosystem services in
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

methodological approaches to the economic
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, Bokbai,
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 areain Average Average annual flow Average flow
river km2 weighted rate iInm3/s module inl/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.

JdepkenbaeB.C.M., CambikbaeB A.K., Llleprasues V. A., Aiinakeena K.C.
Kuipevizckuu nayuonanvHwili acpapHulil yHugepcumen

HACJEAYEMOCTBb U U3BMEHYUBOCTD IIPU3HAKOB Y KOPOB B
3ABUCUMOCTH OT IOPOJHOCTH

AHHOTAIUSL. B cmamve paccmampusaromesi 60NPOCuL HACACOVeMOCMU U  USMEHYUBOCMU
NPU3HAKO8 ) KOPO8 6 3ABUCUMOCMU Om NOPOOHOCMU. Bwvisereno, umo no MmonouHoU
NPOOYKMUBHOCIU NOMECHbBLE HCUBOMHDBLE NPEBOCXOSM KOPOS8 YUCIMONOPOOHBIX, 8MeCme ¢ meM Y
YUCIMONOPOOHBIX KOPOS8 NPEBOCX0O0CME0 NO HCUPHOCMU MONOKA. YCMAHO08IeHO, Ymo ommedaemcs
OMPUYAMENbHASL CBA3b MENCOY IHCUBBIM BeCOM U KOIPDUYUESHMOM MOIOYHOCIIU, MENHCOY
BEUYUHOTU YOO U HCUPHOCIU MOIOKA U, HA NPOMUE CYUWECEYen NOTONCUMETbHAS 83AUMOCEA3b
MeNHCOY IHCUBLIM BECOM U KOIUYECTNBOM MOJIOYHO20 JHCUpd. Aemopamu Guls8NIeHo, Ymo uem
cmapuie 1aKkmayus Kopos Haoou MoaoKa Oofee Jyuuie HACIe0yemcs Hexcelu Yem 3a Nepeyio
Jakmayuio. AHAIU3bl NOIYYEHHbIX Pe3YIbIMAmMO8 UCCAEO08AHUL NOOMEEPIHCOAOM HACIEOYEMOCHIb
HCUPHOMOTIOUHOCIU U YOOsL 8 NOMOMCBE ObIKOG-NPOU3800UMeell, NOJIYYEHHbIX NPU YMEPEHHbIX
MUnAax cnapusanusi umerom Ooaee 8blCOKUll KOIG@uyueHm Haciedyemocmu, 4mo Heooxooumo
yuecmyb npu celeKyuoHHO-N1eMeHHOU pabome .

KiaroueBbie cioBa. Yooi, ocuprocms MONOKA, HACAEOYeMOCHb, UBMEHYUBOCMb, UHOPUOUHE,

Ko3ghpuyuenm xoppenayuu.

JepkenbaeB. C.M., CambixbaeB A.K., LlleprazueB V. A., AiinakeeBa K.C.
Kuvipewiz ynrymmyk acpapovix ynusepcumemu
YMJIAPJAIBI BEJTWIEPIUH TYKYMYHA KAPAILIA TYKYM KYYUYVYJIYTY
KAHA KYBYJIMAJIYYJAYIY

AHHOTamms. Makanaoa mykymea sxcapawia yunapoazel 6encunepour mykKym KyyuyayK dHcawa
o32opmeonyynyey macenenepu maaxyynanam. Cym npooykmyyiuyey 6010H4A ap2biHOAumMbIpblIcaH
Manoap maza Kanoyy yuiapoax auibln myulepy, Oulo 3ie y4ypoa CymmyH Mauiyyiyay 6ownn4a
masa Kanoyy yunap apmulK4blIbIKKa 99 IKeHOUSU aHbIKManovl. Tupyyneil caimak MeHeH CymmyH,
CYMmyH MAuiyyayeyHyH opmocyHOa mepc, mecKepucunye, mupyyiet CaimMax MeHeH CYmmyH
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MAURYyny2yHyH OpmocyHOd No3Umugoyy oOatllanviui 0ap 5KeHOueu aHblKmaudvl. Aemopiop
YURApObIH NAKMAYUACHl KAHYAILIK Yaeauca, CYMmyH caan auyycy OUpunyu caameda Kapazamod
JAHCAKWILL  MYKYM  KYYUVAYKA — MYPeAHObICbIH — AHBIKMAWKAH.  ANbiHeaH — U3UN00616POYH
HAMBIUMNCANAPBIHBIH  MALO00NI0PY OPMOYO JHCYNMALYY MYPY MeHeH aNblHeaAH dacbll MYKYM
OYKanapovlH ~ MYKyMYHOAebl — MAUuiyy  CymmyH MYKYMOYVAYSYH — JCAHA — CYMMYYAyeyH
Macmulkmaum, myKym KyyuyayK Koagguyuenmu xco2opy 6010m, OV ceneKYusIblK H#aHa acoli
MYKYM Umepunoe 3cKe aiblHyyea mutiui.

O3ekTYyY ce3aep. CyTTyH CaaHAyylyry, CyTTyH Malllyyiyry, TYKyM Kyy4yiyK, €3repym-TyK,
WHOPHUIMHT UK, KOPPEIAus KO3(POUIIUCHTH.

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.l. 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 3,77 144.9 552 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-1V¥; 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
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Pecnybnuxa Kazaxcman
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ABNAIOMCS TeMHUE eCMeCMBeHHble NACMOUWA, HO 6 C653U KOPOMKUM NEPUOOOM NACMOUUHO2O
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NPOOYKMUBHOCHb, 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, ¢ 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
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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 42+0,01 43+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£3,97 183,944.,0
'Iz::/te;ggfl, gally lactation of queens in 1 month of 1466,7+93.2 1626,7459.2

* - 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.

OcmomnoB bl./I:x., Hazapos C.O., KycybaauneBa A.JK., TemupoaeBa H.bl. HapbiMOeToB
M.C., Ymeraauesa U.T.
Keoipeviz ynymmyx acpapovik ynusepcumemu
HNCHOJIB30BAHUE I'EJIMOKOJUVIEKTOPA AJIAA NOAAEP KAHUSA
TEMITEPATYPHOI'O PEXKUMA AKAPUIIUIHOM ) KUIKOCTH

Annomauusn: B 0annoii cmamoe, 8bINOIHEHO MAMEMAMUYECKOe ONUCAHUE NPOYECCO8, USMEHEHUs
memnepamypbl, Maccobl U KOHYESHMpayuu aKapuyuoHol 3MyIsCuu 8 npoyecce Kynawus osey 6
sanne. Hcnonv3ys ypasnenuss 6anamca OHepeuu  NONYYEHbL  3A6UCUMOCMU  USMEHEHUs.
memnepamypbl paboueil HcUOKOCmu 8 GaHHe, ONPedeseHO epeMs, 3a KOmopoe 00Cmucaemcs
MAKCUMANbHO, OONYCMUMOE 3HAYeHue memnepamypvl paboueil cuoxkocmu. ITlonyuenvl
3a6UCUMOCU, UBMEHEHUsT MACCbl U KOHYEHmMpayuu akapuyuoa pabouyetl SMyabCuu om
KOuYecmea 0opabomanHblx 06ey 6 3a6UCUMOCTIU OM  OJUHbL WUEPCMU NPU PAZHBIX 3HAYEHUSIX
0OveMa 6aHHbl.

Knroueewie cnosa: sanna ons Kynanus osey, paboudas smMyibCus, OIUHA WEPCMU, KOJIUYECmE0
oeely, ypasHeHust 6aianca, akapuyuoHoe 6euiecmao, SKmonapasumol.

Ocmonos bl./I:x., Hazapos C.O., /KycydanueBa A.7K., Temup6aesa H.bl., HapsimOeToB
M.C., Ymeraauesa U.T.
Kuipevizckuti nayuonanvhsiil acpapmsiii yHusepcumem
AKAPUIIUJIMK CYUYKTYKTYH TEMIIEPATYPAJIBIK PEXKUMHUH CAKTOO
YUYH I'EJIMOKOJVIEKTOPAY KOJIAOHYY

Annomayuna. Byn maxanaoa Kounopdy 6awHaza canyy npoyeccuHoe2u memnepamypaHbit,
MACCacblHbll  JCAHA — AKAPUYUOOUK — IMYIbCUS  KOHYEHMPAYUACHIHbIH — O320PYULYHYH
MAmMemMamuKanivlk MyHe30omecy Oepuncen. IDHepaus OANIAHCHLIHbIH MeHOeMeneput KOAOOHYY
MeHeH — 8aHHAOA2bl  HCYMYWUY  CYIOKMYKMYH — MeMNepamypacbiibll — 6320PYULYHYH KO3
KAPAHOBLILIKMAPLL AILIHAM JHCAHA HCYMYWYY CYIOKMYKIMYH MAKCUMANOyy ypykcam 6epuneen
memMnepamypacvlina xcemkeH yoaxkvim anvikmanam. JKyHoyn y3ynoyayna sgcapawia uiimemuicen
KOUIOPOYH CAHbIHA KO3 KAPAHOBLILIK, HCYMYUIYY IMYAbCUAHBIH AKAPUYUOUHUH MACCACHIHbIH
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HCAHA KOHYEHMPAYUACHIHbIH e32epyuly B6AHHAMbIH KeNeMYHYH ap KaHoau Maauuniepu YuyyH

AJIbIHCAH.

Hezuseu co300p: Kouiiopoy KYNKAN00 YUYH 6AHHA, HCYMYUIHY IMYAbCUSL, HCYH Y3YHOYeY, KOUOYH
camvl, OANAHCMBIK meyoeme, akapuyuooux 3am, SKmonapazummep.

Introduction

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
autonomization energy saving.

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].

An increase in the temperature of the
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 (toeel; _teanua)
dz  plLDhc
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; tbath - 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 = to@eu _tganna’

_ NKS @)
pLDhc
Then equation (1) will take the following form:
dy Ay =0. ©)
dr
181
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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=eC . (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

NKS
t-t . =e"C uwm t=t, + exp{ a :|C . (5)
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 — tSuHHa)pLDhC

NKS ©

T =

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 ':C

5
Fi
Fa
F
'
r
33 -
‘r"
29 =
3--._“‘ f’/
2% -~
.--""f
e e 1
22 e i
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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24 '
23 - ’j
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21 _ = ]
- : -
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19 -._.-'"""HF-._
0 24 48 72 Gk 120
time, sek

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 =V0-V()on . (7)
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
jdV:kSlde. 9)
0 0

183
Journal 5 (59) 2021



___ MECHANIZATION___

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:

Vor
i

jdV:kSdeN.
0 0

The value of i- is determined from the ratio: i =

N

(10)

V()on
VO

From equation (10), you can determine the number of treated sheep after which it is

necessary to refuel the bath:

_ Ny
ksl

(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.

fiuid flow, liter
5

P

/

3 - e
___f__-,.,---

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.

Anusiesa Ununapa KenemoBHa, Aabuioexosa Hypsar OmaToBHa

Kuipevizckuii nayuonanbHulll azpapHulil yHugecumem
AHAJIN3 ®YKIIMOHUPOBAHMUS PBIHKA MOJIOKA U MOJIOYHOM
MPOAYKIHNU KBIPTBI3CKOM PECIIYBJIMKH

AHHOTAUUsA. B cmamve 6viia paccmompenvl YYHKYUOHUPOBAHUE U PA3BUMUE PLIHKA MOJIOKA U
MOJIOYHBIX NPOOYKMO8 cmpawnvl. B pamxax nacmoswezo uccie0oganus Ovll NposeoeH aHaIu3
OUHAMUKU 00BEMO8 NPOU3BOOCMEA MOJIOKA U NPOOYKMO8 e20 nepepabomku, SKChopma Uu,
n0207108bsl U NPOOYKMUBHOCMU KOPOG. H3yuen 6K1A0 pazIuyHuIX Kamezopuil XO3AUCme npu
NOYYEHUU CbIPO20 MOJIOKA. Buvisignenvl npobaemvl 6 npouzeoocmee monoxa. Hapsoy ¢ smum 6viau
npeonodtcenbl Mepbl No OdlbHeluemMy MNOBbIUEHUI0 NOBblUeHUEe KOHKYPEeHMOCNOoCOOHOCmU
npoU3800UMOLL MOJIOUHOU NPOOYKYUU.

KawueBble ciioBa: PuiHoK MONOKA U MONOUYHOU NPOOYVKYUU, NPOU3BOOCME0, hepepabomkd,
HCUBOMHOBOOCBO, NPOOYKMUBHOCHIb, IKCHOPM

AnusieBa Usinapa KenemoBHa, Anblioexosa Hyp3at OmaTtoBHa

Kwvipevi3 ynymmyx azpapovik ynusecumemu

KbIPT'BI3 PECITYBJIMKACBIHJA CYT ’KAHA CYT ITPOAYKIUAJAPBIHBIH
PBIHOI'YHYH UIIUH TAJI0O

AHHOTAUMA. Makanaoa 6IKOHYH CYm X#CaHa CYym a3blKMapbl PbIHOSYHYH UMW HcaHa
onyeyuly mankyyianam. bByn usunoeewyn anxkacvlHoa cym JicaHa aHul Kaupa uwmemyy
NPOOYKMYNapvlh — OHOYPYY  OUHAMUKACHIHA,  DKCHOPMKO,  YUIAPObIH — CAHbIHA — JHCAHA
NPOOYKMYVIVZYHA MAn00o Hcypey3yaeon. Yuiiku cymmy anyyea uapoanapovii ap mypoyy
Kame2opusiiapblHblH KOUKOH canbimbl usunoenzen. Cym eHOypyyoe2y npobiemanap aHblKmanobi.
Myny menen xamap OHOYPYIeOH CYmM A3bIKMAPLIHBIH AMAAHOAUMBIKKA JHCOHOOMOYYIY2YH
MBIHOAH apbl Hco2opyramyy OOHYA Yapanap CyHyumanobl.

O3exTYYy ce3nep: Cym dwcana cym a3vblKMApPbIHbIH PLIHOZY, OHOYPYY, KaAupa uuimemyy, Mal
4yapOaubLILIEHl, NPOOYKMYYIYK, IKCHOPIMI.
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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.)
20191in %
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 3234 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 | 15246 |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;

Chui region; 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
to 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

2019.
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 33971,1 20 922,6 12 965,5 0,2 78,0
2018 31 663,4 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 0434 704,5 2171
Percentage of the previous year

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 1015 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.

Kycynoaesa I'ynb3ar, HOpaesa Hypuna
Kvipevizckuil HayuoHanbHblil azpapHblil yHugepcumen
MATEMATHYECKASA MOJEJIb 3AJAYY OIITUMU3ALIUU TPOU3BOJACTBA U
MNEPEPABOTKHU INPOAYKIHUHU ’KNBOTHOBOJICTBA

AHHOTAUUsA: B cmamve pazpabomana mamemamuyeckas Mooeib U a1e0pumm peuleHus 3a0ayu
ONMUMUZAYUU NPOUBOOCEA U NEePepadboOmKU NPOOYKYUU HCUBOMHOBOOCMEA, 20€ ONPEOeIsIemcs
ONMUMATBHBIN 00beM NPOU3BOOUMOU U Nepepadbamvléaemol NPOOYKYUuu 1 COOMeemcmayouull
0bvem umsecmuyuu (Kpeouma), NOAYYAEMOU XO3AUCMEOM Ol CO30AHUSL NPEONPUSMUS NO
nepepabomie 3moii NPOOYKYUU.

KawueBble cjioBa: mamemamuyeckas MoOelb, ONMUMU3AYUS NPOU3BOOCMEd, NPOOYKYUs
HCUBOMHOBOOCBA, UHBECUYUU, XO3AUCNEO

Kycynobaesa I'yan3ar, UOpaesa Hypuia
Kuoipeviz ynymmyk acpapovix yHusepcumemu
MAJI YAPBA ITPOAYKIUAJIAPBIH JAAPAOOHY KAHA NIITETYYHY
ONITUMAJIJALOTBIPYY MACEJIEJIEPUHUH MATEMATHUKAJIBIK MOJAEJIN

AnHoTamusi: Makanaoa man uapba npooyKmuliapblH OHOYPYYHY HCAHA Kaupa UWmemyyHy
ONMUMANOAUWIMBIDYY MACENeCUH YeYyYHYH MaAmeMamuKaiblk MOOelu HCaHd aneopummu
uwmenun YvlKKaH, MblHOA OHOYPYI2OH HCAHA KAUpA uuimemuazern npoO0yKYUAHbIH ONMUMAN0YY
KOJOMY JHcaHa yapba mapadvlHan Oyi npoOYyKmMulLiapovl KAUpa Umemyyuy UUKAHAHbl My3yy
YYYH aIblHEAH UHBECMUYUAHBIH (KPeOUMMUH) Mueuenyy Ko1oMy aHbIKMaiam.

Herusru ce3nep: mamemamukanivlk mMooeib, OHOYPYWMY ORMUMANOAUWMBIPYY, MaAl 4apda
NPOOYKMbIIAPSI, UHEeCmMUyUs, yapoa.

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

. ) . Problem statement and mathematical
considered problem of choosing the optimal

: 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

193
Journal 5 (59) 2021



___ECONOMY___

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 € R will be determined by
the number of keeping animals of different
directions (dairy, meat, etc.) and the allotted
acreage for forage crops sy (s, =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.

ZUEVO(dU - Cv)Zv + ZreR(N{ - (CT + AB))yr — max (1)
under the conditions
ZrER(a]r - a})yr = dvev Xjp, JE A (2)
1
Zjej*a_jvxjvzzvr vev, (3)
YrerkKYT <G, 4)
ZT‘ER yr = 1: (5)
y" €{0,1}, r €R, (6)
where Ao = Yjejo Lkek Gk Xjre » Do = Ljej, Vi, TER, (7)
and {xi.} {7/} r €R-optimal solutions for the task
LQy,7) = Xjej, 6Yj — Zkek Ljej, Cjk Xjx = max, 1 € R 8
under the conditions
Z]-E]Oxjrkzs,z, k€K, r R, 9)
Ykek Gk Xjx =V =bj, jE€Jo, T ER, (10)
v — b/ =y;, jEJo, T ER, (11)
X, =0, j€J, kEK, T ER, (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;, =si), k €K, r ER;

aj,- yield of j - category crop on k - category sown area under r - variant of farm development
j€Jo, KEK, 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,, T €R ;

where b} = ¥,e,a); D[, j€Jo, T €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,reRrR;
c¢; — the wholesale price of j - type of crop production, j € J,,
cjx — expenditures per unit size of k - category of sown area under j - type of crop in the farm,
j€Jo, kKEK, TER;
aj — the volume of livestock production of the j - kind for the r - option of farm development,
where ai = ¥,¢,0;,D[, j €J", TeR;[1]

%, — annual production of the j - species obtained from one animal according to the I - 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,, ¢, — 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);

A}, — total expenditures of the farm for crop production according to the r - development option,
T €R;

A} — income received by the farm from the sale of crop production under the r - development
option, r € R;

The required variables:

X;» — Vvolume of livestock products of the j - kind, directed to the production of the v - kind of
finished products, j € J*, v e V;

xj, — the size of the k-category sown area under the j - category crop for the r - option of farm
development, j € J,, k €K, " ER;
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vj — production volume of j - type of crop production under r - development option development
option, j € J,, TER,;

y; — the volume of sales of the j - type of crop production for r - development option, j € J,, r €
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,, T €R, aj, j €],
reR. Using the known datasg, k €K, 7 €R, ajy, ¢j,j €Jo, K €K, T ER, ¢, j € Jo we will
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 {ffk, jE€Jy, 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 {3, j € Jo, T €R,}

and the total expenditure and income of the farm from the sale of crop production,
respectively, i.e. {A}, A}, r € R}. [4]

Next, let's formulate a numerical model of the form (1)-(7), using the known data a;,, j € J%,

vEeV, ajr, d]-r,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

(Xl ¥}, i €Jo, k€K, T €ER, z, veV} 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.
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INCREASING PRODUCTIVITY AND QUALITY OF AGRICULTURAL
PRODUCTION IN THE CONTEXT OF DIGITALIZATION

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.

Key words: Agricultural production, production resources, production quality, sustainable
development, food security, digital technology.

'Ymaposa Mapus,' Anbikees Mmendex,"Meauc yyay Januciaan, 2Kamaaaunos Eprenuii,
'U6paesa Hypuia, 'Cyaranrasues Dcenrtyp
L Kvipewizcruti nayuonanohulil azpaphwiil yrusepcumen
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MNOBBINEHUE IMTPOU3BOJAUTEJIBHOCTHU U KAYECTBA ITPOU3BOJCTBA
CEJIbCKOXO3ACTBEHHOM NPOAYKIIAU B YCJIOBUSX IIUD®POBU3AILINUA

AHHOTANUsi: B cmamve paccmampusaemcs yugpogoe cenbckoe XO03AUCmE0, KaK HOo80e
Hanpaenienue KOmopoe, NOMUMO NOGLIUEHUS  NPOUIBOOUMENbHOCIU — Ompacieli, OHO
HenocpeoCcmeenHo cnocobcmeyem 803MOJICHOCMU 2ocyoapcmea obecneyumso
NPO00BOTILCMBEHHYIO  O€30NACHOCMb  CMpAHbl U POCM  KOHKYPEHMOCHOCOOHOCmU  ee
npo0o08oIbCcmeeHHo20 Ikcnopma. L{ughposoe cenvckoe xo03a1icmeo cozoaem MOuHbll NOMEHYUA
0I5l CIMUMYAUPOBAHUS IKOHOMUYECKO20 pPOCMA, NOBbIUEHUS YPOBHS 00X0008 U VIAVUUICHUS
Kauecmea  JiCUSHU  CelbCKO20  HACeleHusi 3a  cuem  NnosvluleHus  d¢hghekmugnocmu
CeNbCKOXO03AUCMBEHHO20 NPOU3BOOCEA.

KitoueBble ciaoBa: CenbCckoxos3alicmeenHoe HNpou3eo0Ccmen, HpoUu3800CMEeHHble pecypchl,
Kayecmeo Npou3eoo0Ccmed, YCmouyugoe paszeumue, HpoO0GOIbCMBEHHA 0e30naCHOCMb,
yughposas mexnonozus.
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Annotanus: Canapunmux aiivll 4apobacol — Oy 632046 AKMYALOYY HCAHbl OAbIM, AHMKEHU Al
MAapMaxKmapoOblh  OHOYPYMOYYAYSYH — HCO2OPYAAMYYOAH MbIUKAPbL, OJKOHYH —A3bIK-MYAYK
KOONCY30Y2YH — KAMCbI3000 MYMKYHUYAYSYHO — HCAHA — AMbIH — A3bIK-MYAYK — IKCHOPMYHYH
amaaHOaumviKKa HCOHOOMOYYIYeYHYH OCYUyHO mMy306H-my3 caivim kouwiom. Canapunmux
auvll wapobacvl 3ppexmusdyy auvli uapda OHOYPYULY apPKbILYY 3KOHOMUKAILIK OCYULMy
CMUMYAOQUMBIPYY, KUpeue OeH2IINMUH HCOLOPYAAMYY IHCAHA INem INUHUH HCAULOO CANATbIH
HCAKULIBIPMYY YUYH KyOammyy nomenyuaniovl my3om.
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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 breeding 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.

Breeding work with dairy cattle should be the main means of increasing their productivity.

There is a module that allows importing data
from SELEX system (develop