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JKypHan sapecucmpuposan ¢ @edepanvroti cryscoe no Had3opy 6 cghepe ceasu,
uHpopMayUOHHBIX mexHono2ull u Maccosvix kKommyHuxayuti (POCKOMHA/[30P)

A Ne ®C 77 - 71726 ot 30.11.2017 r.

Siberian Journal of Life Sciences and Agriculture. Kpacuospck: Hayuno-
UHHOBAaIMOHHBINA neHTp, 2020. Tom 12, Ne 1. 108 c.

Iepuoouunocms — 4 evinycka 6 200.

XKypuan BrmodeH B PedeparuBHslii xxypran u baser nanasix BUHUTU PAH: http://
catalog.viniti.ru/, a Taxke B MeXIyHapOIHYIO pedepaTuBHYyI0 0a3y JaHHBIX H CUCTEMY
utupoBanust Chemical Abstracts.

CBefieHHsI 0 JKypHAJle €XKEroJHO MyONMKYIOTCS B MEXKIYHAPOIHOW CIIPaBOYHON CH-
CTeME IO TMEepPHOAMYCCKUM M TpomoinkarommMmes usnanusm «Ulrich’s Periodicals
directory» B 11e7s1X HHG)OPMUPOBAHUS MUPOBON HAYYHOU OOIIECTBEHHOCTH.

XKypnan npencrasiex B BeAymux OnOInoTekax cTpaHsl, B Haydunoil DmexTpoHHON
bubnmoreke (HOB) — ro10BHOM HCTIONHHTEIIE TPOESKTA 110 CO3MaHuI0 Poccuiickoro wH-
nexca HaygHoro nutuposanus (PUHI) u nmeer nmnakr-dakrop Poccuiickoro nuaex-
ca HayuHoro uutupoBanus (D PUHIT).

CrarpH, MOCTYMAIOMINE B PENAKINIO, PEIEH3UPYIOTCS. 3a TOCTOBEPHOCTH CBEICHUM,
H3JIOKEHHBIX B CTAThsIX, OTBETCTBEHHOCTh HECYT aBTOPHI MyOHKamwii. MHEHUE peak-
LMY MOXKET HE COBIA/IaTh C MHEHUEM aBTOPOB MarepualioB. [Ipu meperneyarke cchiika
Ha KypHaJ o0s3aTeNbHa.

[IpaBuna nns aBTOPOB AOCTYNHBI Ha caiiTe xypHana: http://discover-journal.ru/
guidelines.html

Agipec penakiuu, U3aaTels U 4711 KOPPECIIOHACHIMH:
660127, . Kpacnospck, yi1. 9 Masg, 5 k. 192
E-mail: editor@discover-journal.ru
http://discover-journal.ru/

TTomnucuoi naaexc B katanore [Tourel Poccun "Tloanucueie uznanus" - ITM900.
[ToxmucHOM MHICKC B KaTaJa0re MEPUOIMUYCCKIX U CeTeBBIX M3nanuii «Cub-Ilpecca»y —

94089.

VYupenurens u uzgarens: UzgarensctBo OO0 «HayduHO-MHHOBAIIMOHHBINA LICHTP»

CBoOoHas 1IeHa

© Hay4yHo-UHHOBAIIMOHHBII LeHTp, 2020



Siberian Journal of Life Sciences and Agriculture, Tom 12, Nel, 2020 3

YjieHbl peIaKIIMOHHOM KOJLJIErul

Anucumos Anopeii Ilasnosuy, TOKTOp MEIULIMHCKAX HAyK, TPOQeccop, 3aMECTUTEIh JTU-
pekTopa 1o HayuHoii padote (I'ocynapcTBeHHBII HAyUHBIN IICHTP MPUKIAIHON MUKPOOHO-
norun 1 Onorexnonornu deneparbHON CTyKOBI 0 HaA30py B cdepe 3ammThl IpaB 1mo-
TpebuTeneil u Omaronony4uns 4enoseka, noc. OdoneHck, CepryXoBCKuii p-H, MOCKOBCKast
0011., Poccmiickas denepartis)

banaxupes Huxonaii Anexcanoposuu, TOKTOpP CEIICKOXO3AHCTBEHHBIX HAyK, aKaIeMHK
PAH, npodeccop, IpopeKTop Mo HayKe U MHHOBALIHSM, 3aB. Kad)eApoi MEJIKOTO )KHBOTHO-
BOJICTBA ((hesrepanbHOe TOCYIapCTBEHHOE OIODKETHOE 00pa30BaTEIIBHOE YIPEKICHHE BEIC-
11ero oopa3zoBaHust « MoCKOBCKast TOCYIapCTBEHHAs aKaZleMUsl BETEPUHAPHOM MEIULIHBI 1
6uorexnonoruu — MBA nvenn K.J. Cxpsionna», Mocksa, Poccuiickas ®eneparust)

Bamwipoexosa Ceemnana Ecumbexosna, TOKTOp XUMHUUECKUX HAyK, BELYIIHMH Hayd-
HbIi coTpynHuk (Kasaxckuii HAIMOHANBHBIA YHUBEPCUTET M. anib-Dapabu, Anmarsl,
Pecny6nmka Kazaxcran)

byxo Bsuecnaé Yivsanosuu, TOKTOp OMOJIOTHYECKUX HAyK, MPOodeccop, 3aB. OTACIOM
onoxumuuecko papmakonoruu (MHCTUTYT OMOXUMHN OMOJIOTHYECKH aKTHBHBIX COe-
nunennid AH Benapycu, ['ponno, Pecniyonuka benapycs)

Ihomos Anexcandp I'aspunosuu, TOKTOp BETEPUHAPHBIX HAyK, Mpodeccop, 3aBeIyro-
muit taboparopuell GMOTEXHOJIOTUH, ITIABHBIM HaydHBIH coTpynHuK (PenepansHoe ro-
CyIapcTBeHHOe Oro/keTHOe yupexaeHue Hayku Cubupckuil denepanbHblii HaydHbIH
LeHTp arpodunorexHonoruii Poccuiickoil akamemnuu Hayk, HoBocuOupckast obmacts,
noc. KpacHooOck, Poccuiickas deneparius)

Henamosa Hpuna AxumosHa, TOKTOp MEIMIMHCKHX Hayk, mpodeccop JIOP xadenpsr
KI'MY um B.®. Boiino-SIcenenkoro; BemyIuii HayuHblid COTPYIHUK Jlaboparopuu K-
Hrdeckor marodusmonornn’” GUL] KHI[ CO PAH; pykoBomutens naboparopru "MHHO-
BAaI[MOHHBIX METOJIOB 00CIJIEIOBAHUS U KOPPEKIIMU CEHCOPHBIX cucteM uenoseka" KITIY
nM. B.IL. AcradneBa (KpacHospckuii rocyTapCTBEHHBI MEAUIIMHCKUN YHUBEPCHTET WM.
B.®. Boiino-fcenenxoro MunucrepeTa 3apaBooxpanenust Poccuiickoit @eneparnu;, Oe-
JiepaTbHOE TOCYIApCTBEHHOE OI0/PKETHOE HaydHOE yupeskaenue «DeaepaabHblil HecTeno-
Baresbekuil neHTp «KpacHosipckuit Hayunslil nentp Cubupckoro otaenenus: Poccuiickoid
aKasieMuH Hayk»; DefepaabHoe TocyIapcTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YIPEK/Ie-
HHE BBICIIEr0 IPo(dhecCHOHABHOr0 00pa3oBaHus «KpacHOSIPCKHI rOCyIapCTBEHHBIH T1e-
naroruueckuii yauepeuteT uM. B.I1. AcradbeBay», KpacHosipck, Poccuiickas denepartiis)

Kaszaxosa Anus Cabupoena, NOKTOp OHONOTHYECKHX HayK, Ipodeccop, 3aBerylo-
mas kadenpoii arpobrorexHonoruu (A30Bo-UepHOMOPCKUH HHKEHEPHBIIT MHCTUTYT
@OI'BOY BO [lonckoit I'AY, 3eprorpan, Poccutickas Oenepartis)

Koznos Bacunuii Bradumuposuu, KaHIUIAT MEAUIIMHCKUX HAyK, JIOUCHT, JIOLUEHT Kade-
JIPBI 0OIIECTBEHHOTO 30POBbsI U 371paBooxpanens (DeaepanbHOE TOCYAaPCTBEHHOE aB-
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TOHOMHOE 00pa30BaTEIBHOE YUPEKICHUE BBICIIETO 00pa3oBaHus [IepBoiii MocKoBCKuUit
TOCYIapCTBEHHBI MeAUIMHCKHH yHHBepcuTeT nMeHn .M. CedeHoBa MuHHCTEpCcTBa
3apaBooxpaHeHus Poccuiickoit denepanun (CeueHoBckuil YHuBepeurer), Mocksa, Poc-
cuiickas denepanys)

Jlecosckaa Mapuna Heopesna, nokTop 6Monornieckux Hayk, npodeccop, npodeccop
kadeapsl PKOHOMHKH U arpobusHeca (DenmepainbHOE rOCYIAPCTBEHHOE OIOMKETHOE
o0pa3oBarebHOE YUpeKaeHHe BEICIIero o0pa3oBanHust «KpacHOsSPCKHIA rocyaapcTBeH-
HBII arpapHblii yHEBEepcuTeT», KpacHospck, Poccuniickas ®enepanns)

Jucnax Anamonuii Anamonvesuu, KaHIUIAT CEITbCKOXO3SHCTBEHHBIX HAyK, IOIEHT,
CTapIIM{ HAay4HBIH COTPYIHHK, 3aBEAYIOLIMI JIaDOpaTOpHEl JICCHOTO ITOYBOBEACHHS
YkpHUWNIIXA; moueHT kadenpsr sxonoruu U Heodkonmornn XHY (YkpanHckuii Ha-
YYHO-HCCIIE/IOBATEILCKUH MHCTUTYT JIGCHOTO XO3SIHCTBA M arpojeCOMEINOPALIMU UM.
I'H. Beicoukoro (YkpHUWIIXA); XapbKkoBckHii HAIlMOHAJIBHBIA YHHBEPCUTET HM.
B.H. Kapasuna (XHY), XapbkoB, Ykpanna)

Manuyx Banepuii Tumogpeesuu, NOKTOp MEAUIMHCKHUX HAyK, TIPodeccop, wieH-Koppe-
cnougenT PAH, Hayunslii pyxoBoauTens HHCTUTYTA (PenepaabHoe rocynapCTBEHHOE
OroKeTHOE HayuHoe yupexaeHne «DenepanbHblil HecnenoBaTenbekuii neHTp «Kpac-
HOSIPCKMH Hay4HBI HeHTp Cubupckoro otrneneHust Poccuiickoil akagemMum Hayk,
Kpacnosipck, Poccuiickas ®enepanns)

Moticeénox Anopeii I'eopeuesuty, TOKTOp OMOIOTHYECKUX HAYK, Ipodeccop, YWieH-Koppe-
crionzienT HAH benapycu, 3aBeayronumii OtienomM BUTaMUHOJIOTHH U Hy TpULieBTHKH [ T1
"NucTuTyT OMoxumun Omonorndecku akTuBHBIX coequnennii HAH bemapycn" (I'pox-
HO), DIaBHBIN HayuHblid coTpynuuk Otnena nuranust HITL HAH Benapycu mo npozo-
BonbeTBHIO (MuHck) (HanmonaneHas akagemus Hayk benapycu, Pecnybnuka benapyce)

Myzyposa Jloomuna Baaoumuposna, TOKTOp MEAUIMHCKHX HAyk, mpodeccop, mpo-
(beccop xkadeapsl anaroMuu yenoBeka (CapaToBCKUi roCyIapCTBEHHbBIN METUIIMHCKHUIA
yHuBepcuteT uM. B.M. PazymoBckoro MunucrepcTBa 31paBooxpanenusi Poccuiickoit
®enepaunu, Caparos, Poccuiickas Deneparus)

Hayanosa Avinaw Ilaxyawosna, TOKTOp OHOIOTHYECKHX HayK, Mpodeccop, NIaBHbIH
Hay4HBIN coTpyaHUK (Kazaxckuit arporexanueckuit ynusepcuret uM. C. Celidynnna,
Acrana, PecryOnuka Kazaxcran)

Huxumrox [Jmumpuii bopucosuy, TOKTOp MEAUIUHCKUAX HAyK, MPOpeccop, YICH-KOp-
pecnonnent PAH, nupekrop (PenepasibHoe rocynapcTBeHHOE OIOKETHOE YUpexkie-
Hue Hayku DenepanbHblil HCCIeOBATENbCKUI IEHTP MUTAHUS, OMOTEXHOIOTUH U 0e3-
onacHoctH nuuu, Mocksa, Poccuiickas deneparust)

ITynuxos Anamonuii Cmenanogut, JOKTOp MEAUIMHCKHUX HAyK, Ipodeccop, OTINYHUK
3npaBooxpaHeHus PD, TaBHBI HAydHBIH COTPYIHHUK TPYyMITbl HYHKIIMOHATBEHON MOp-
(oNIOTMK KIMHUYECKOTO OTAENICHHS MAaTOJIOTHHU TUIEBAPUTENBHON CUCTEMBI Y B3pOC-
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nbIX ¥ Jieteit (PenepanbHOE rocyAapcTBEHHOE OI0KeTHOE HayuHoe yupexaeHue «Pe-
JiepasbHBII HccaenoBarenbekuil eHTp «KpacHospekuit Hayunslid neHTp Cudbupckoro
otaenenus Poccuiickoii akanemun Hayk», KpacHospck, Poccuiickas deneparust)

Tonynuna Hamanvsa Barenmunogna, TOKTOp MEIUIIMHCKUX HayK, Poeccop, WIeH-Kop-
pecnionnent PAH, 3aBenyrommas kadenpoii kadeznpa oOLIECTBEHHOTO 310POBbS H 3ApaBO-
OXpaHEeHHUs1, YKOHOMUKH 3IPaBOOXpaHeHus ((penepaabHoe ToCyIapCTBEHHOE OI0/KETHOE
o0pa3oBaTenbHOE YIpEeKACHHE BEICIIIEro 00pa3oBanust "Poccuiickuii HaMOHAIBHBII HC-
cienoBaresibCkuil MenuuuHekuil ynusepcurer umenu H.M. Tuporosa" Munucrepcrsa
3apaBooxpanenus Poccuiickoit @eneparmu, Mocksa, Poccuiickas deneparus)

Panonopm Kan JKosegosuu, TOKTOp MEANIMHCKUX HayK, Hpodeccop, OTIMYHHK 3/1pa-
BooxpaneHus: CCCP, 3aciyxennsiii m3ooperarens CCCP, mouernsrii npodeccop HUN
MIIC; xoncynsrant (bombpaidnas kacca "Jleymunt", Xaiida, V3panis)

Paxumoe Anexcandp Hmarnyunosuu, TOKTOp XUMHUYECKHX HaykK, podeccop, mpodec-
cop 1o kadenpe «Opranndeckas xuMus» (Bosrorpaackuii rocynapCTBeHHBIH TEXHU-
YecKHid yHUBepcHuTeT, Bonrorpan, Poccuiickas deneparust)

Paxumosa Hadeswcoa Anexcanoposna, TOKTOp XUMHIECKHX HayK, Tpodeccop (Bonrorpan-
CKUIA TOCYTapCTBEHHBIN TEXHUYECKHH yHIBepcuTeT, Bomnrorpan, Poccuiickas denepartust)

Pooun Heope Anexceesuu, TOKTOp BeTEpPHHAPHBIX HAyK, mpodeccop, mpodeccop xadenpsr
aHaTOMUH, BETEPHHAPHOIO aKyILIEPCTBA U XUPYPruu ((eaepaabHOe rocyapcTBEHHOE Ool-
JKETHOE 00pa30oBaTeIbHOE YUpEeXKICHHE BhICIIEro o0pa3oBaHus «KyOaHCKHil rocyapcTBeH-
HBI arpapHbIi yauBepcuteT nmeru V. T. TpyounmHay, KpacHonap, Poccuiickas @enepariust)

Pooicko Tamvsna Baaoumuposua, kxanmunat OHOMOTMYECKHX HAyK, JOILEHT, TOIEHT
Kadeapsl MeAMIMHCKOM 1 6uonorndeckoit gusukn (KpacHosipckuii rocyapcTBeHHbIH
MEIUIMHCKUH yHuBepcuteT uM. B.®. Bolino-Scenenkoro Munucrepcrsa 31paBoox-
panenus Poccuiickoii deneparmun, Kpacuosipek, Poccuiickas deneparist)

Cemxos Huxonaii Anexcanoposuu, TOKTOp OUONOTHYECKUX HAyK, MPpodeccop, TIaBHbINA
HayYHBIH COTPYTHUK, MEXKTyHAPOIHBIN HayIHBIH [IEHTP UCCIIEOBAHNS SKCTPEMATbHBIX
COCTOSIHUI opranu3Ma, npodeccop kadenpst onoduzuku Mucturyra GyHIaMmeHTansHOM
ouosorun u ouorexHonornu (PeaepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAyYHOE Y-
pexnenne «DenepanbHbIil HccaenoBaTeNbCKUil HEeHTp «KpacHospCcknil HayYHbIN LIEHTP
Cubupckoro otnenenust Poccuiickoit akagemun Hayky»; OeepaibHOe rocyapcTBEHHOES
ABTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICLIEr0 MpOoQecCHOHATBHOro 00paszoBa-
Hust «Cubupckuii GpenepanbHblil yHUBEpcUTeT», KpacHospek, Poccuiickas denepartis)

Cmenux Buxmop Anexcanoposuu, TOKTOp TEXHHYECKHMX HAyK, Ipodeccop, TUPEeKTop
Hay4HO-HCCIIEJIOBATEIILCKOTO HHCTHTYTA YIPABICHUS TEXHOJIOTHIECKUMH CHCTEMaMH B
ATIK, 3aBenyromwmii kadenpoii « Texuudeckne cuctemsl B arpodusnece» (Denepanbaoe
TOCYZapCTBEHHOE OIOIKETHOE OOpa30BaTEIbHOE YUPEKICHHE BBICIIETO OOpa30BaHUS
"Cankr-IlerepOyprckuii rocynapcTBeHHBII arpapHbIi yHuBepcenteT», Cankr-IletepOypr,
Poccuiickas ®enepanus)
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Cmupnosa Onvea Banenmunosna, NOKTOp MEIHIIMHCKUX HayK, podeccop, 3aB. Jadbopa-
Topueii xmHr4eckoi naroduznonornn HUM MIIC ®UIL KHI] CO PAH; npodeccop
kadenpel MeauuuHCKoW 6uonornn MucTuTyTa QyHIaMeHTaNbHOW OHOIOTUH U OUOTeX-
Hoormu COY; mpodeccop kadenpsl BHYTpeHHHX OonezHell MeanKo-ICHX0Ioro-co-
mransHoro nHerutyta XI'Y (DenepanbHoe rocynapcTBeHHOE OIOPKETHOE HAyqHOE Y-
pexaenne «PenepanbHblil HCcaen0BaTENbCKU HEHTp «KpacHOsApCKnil HayYHbIN LIEHTP
Cubupckoro otnenenus Poccuiickoit akaemun Hayk», OeepaibHOe rocyiapcTBEHHOES
ABTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICHIEr0 MPOPEeCcCHOHATEHOrO 00pa3oBa-
Husl «CHUOHPCKUH (eepabHBI YHHBEPCUTETY, XaKaCCKUH roCyJapCTBEHHBINH YHHUBEP-
curet umenn H. ®. Karanosa, Kpacnosipck, Poccuiickas denepanust)

Cyxanoea Ceemnana ®aunesna, TOKTOP CEIbCKOXO3SIMCTBEHHBIX HAyK, mpodeccop,
IIPOPEKTOp Mo HayuyHOl pabote ((enepanbHOE rOCYIapCTBEHHOE OIODKETHOE 00pa3o-
BaTeNIbHOE YUpeXkJEeHHEe BHICIIETro oOpa3oBanus «Kypranckas rocyaapcTBeHHAs Cellb-
ckoxo3stiicTBeHHas akagemust uMmenn T.C. Manbuesa», Kyprauckas oou., KeroBckuii
p-H, c. JlecunkoBo, Poccuiickas denepars)

Tepewenxo Cepeeii FOpbesuu, TOKTOp MEIUIIMHCKHUX HayK, IPO(eccop, pyKOBOIUTEIb
KIIMHUYECKOTO OT/ACJICHHUS COMATHMYECKOTO M MCUXUYECKOro 310poBbs nereit (Dene-
pasbHOE TOCYAapCTBEHHOE OIOIKETHOE HaydHOe yupexkaeHue «DenepaiabHblil Hccie-
noBatenbekuil enTp «KpacHosipckuii HayuHblil neHTp Cubupckoro oraenenus: Poc-
cuiickoii akageMuu Hayk», KpacHosipck, Poccuiickas deneparist)

Tuppanen Jlans Cmenanogna, TOKTOp OMOJIOTUUECKHX HAyK, BELyIIHH HAydHBIH CO-
TPYAHHUK, MEKAyHAPOAHBII HayuHBIH LIEHTP MCCIEN0BaHHs SKCTPEMATIbHBIX COCTOS-
Huii oprannima (DenepanbHOe roCyIapCcTBEHHOE OIOMKETHOE HAyYHOE YUPEekKICHHE
«DenepanbHblii MccnenoBaTeabCckuil eHTp «KpacHosipckuit HayuHblil enTp Cubup-
ckoro otneneHus Poccuiickoii akagemun Hayk», KpacHosipck, Poccuiickas @enepars)

Tetwyenxo Enuszasema Anexceegna, JOKTOp TEXHHYECKNX HayK, JOLEHT, podeccop Ka-
¢denpol «ToBapoBeneHus 1 ynpasieHHe kauecTBOM» (KeMepoBCKHiA TeXHOIOTHYECKUH
HMHCTHTYT IUIIEBOH npoMsinuieHHocTH, Kemeposo, Poccniickas eneparms)

Llenenos Buxmop Ipucopbesuu, NOKTOP CEILCKOXO3SHCTBEHHBIX HayK, mpodeccop,
wieH-koppecnionnieHT PAH, 3aBenyronmii nabopatopueii «Pa3paboTka mpoayKTOB s
(DYHKIMOHAJIBHOTO TIMTAHUS YeJIOBEKa M )KUBOTHBIX (DenepabHOE ToCy1apCcTBEHHOE
OromKeTHOE yupexaeHne Haykn CuOMpckuii (eaepaabHbli HAydHBIH LIEHTP arpoOHo-
TexHoorui Poccuiickoii akanemun Hayk, HoBocnbOupckas obmacts, HoBocnbupckmit
paiion, p.n. KpacnooOck, Poccuiickas denepartust)

Ulnaiioep Hamanva Anexceesna, TOKTOp MEOUIHWHCKHX HayK, Mpodeccop, B.H.C. OT-
JIeJICHUsl IIepCOHAIN3UPOBAaHHON ncuxuarpun U Hespostoruu (HanumonaneHbiil Meau-
LIMHCKUH UCCIIe0BAaTENbCKUM LIEHTp NMCUXUaTpun U HeBposioruu uMm. B.M. bexrepesa,
Canxkr-IletepOypr, Poccniickas denepanust)
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BJIUSAHUE TEMIIEPATYPbI
N PET'YJIATOPA POCTA HA IPOPACTAHUE
CEMSH U3 MPUPOJTHBIX NONYJISILIUIA
BUOB POJA TULIPA L. (LILIACEAE)

Aoyuueea M.I., Ouuposa A.C., I'apaeea K.M.,
Yoywaeea C.B., J/Iuoxncuesa H.IJ.

I]ens. Boisgnenue 61usaHus memMnepamypbl u pe2yismopd pocma Ha npopacma-
Hue cemsn u3 euoosulx nonyiayuil Tulipa. biflora u 1. biebersteiniana, npouspac-
MAoWUx 6 NPUPOOHLIX PACMUMETLHBIX CO00UeCMBAX.

Mamepuansl u memoosl. Mamepuanom 0718 Uccie008aHUI NOCTYHCUTU COOPbL
cemsin 08yx euoog: T. biflora - uz 8 npupoonwvix nonynayui, 1. biebersteiniana — u3
5 npupoonvix nonynsyuil 6 npedenax Pecnyonuxu Kanveixus. [ onpedenenus
ecxoorcecmu ucnonvzosanu I OCT 12038-84.

Pesynomamot. Boisgieno, 4mo nepuoo npopacmaniis 6¢ex 6CX0NMCUX CeMSH C
MOMEHMA Ux 3aMauU8aHUs NPeKPAleHUsl NOSIGIEHUS. BHOBb NPOPOCULUX CEMSIH 6
rxonmpone cocmasun y 1. biebersteiniana monvko 6 yemvipex nonynsyusx 18-30
ouetl; y T biflora ¢ wecmu nonynayusx — 15-23 OHA,; 6 HEKOMOPLIX NONYIAYUAX
npopacmanue ne ommeuanocs. [100 enusnuem 0,001% pacmeopa cemepoayrcuna
u memnepamypul +2 ‘C pasoenvho u npu ux coeMecnHoM 0eticmeu 8 NONYISYUsX
T biflora nepuoo npopacmanust 6cex 6cxooncux cemsn yeenuuuwics na 1-2 ons, 6
nonynayusix T. biebersteiniana on coxpamuncs na 2—10 Oneil.

V cemsain uz nonynsyuii 060ux 61006 6 KOHMpOILe CPEOHSISL BCXOACECIb PAGHA. Y
1. biflora 3,5%, T biebersteiniana—4,4%. V' T. biflora écxoocecmsb cemsn na gpone
0,001% pacmsopa cemepoayxcuna u memnepamypot +2 C ygenuuunace no cpag-
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Henuio ¢ konmponem 6 6,7 u 16,9 paza coomsemcmesenno, y T. biebersteiniana — 6
2,1 u 5,3 paza coomeemcmeenno. Coemecmuoe 8030eticmaue HUSKUMU memnepa-
MYPAMU U 2eMePOayKCUHOM YEEUHULO0 6CX0ncecmb cemsii 6 nonyisiyusix T, biflora
6 cpeonem Ha 23,06%, 6 nonynsyusix T. biebersteiniana — na 13,7% no cpasnenuio
¢ KOHmponem.

3axnrwuenue. Cemana uz npupoonsix nonyaayuil 08yx euoos Tulipa
biebersteiniana u T. biflora na credyrowuil nocie penpodykyuu 200 OHU UMEM
HUBKYIO 8CX0JICeCmb ceMsin — Ha yposHe 3,5—4,4%. [lpu ucnonv3oseanuu ons cmpa-
mugurayuu ceman memnepamypur +2°C u 0,001% pacmeopa cemepoaykcuna
PA3OEILHO U COBMECHIHO BbIAGIEHO, YMO GIUSHUE NePEO20 (PAKMOPA OKA3WIOCH
bonee aghhexmusHbIM 0151 BbI8EOCHUSL U3 NOKOSL CEMSIH 000UX UCCEDYeMbIX 6UO08.

Knioueswie cnosa: mionvnan 08yysemroasulil; mionsnan bubepwmetina; nony-
JSIYUSL; BCXOINCECTD CEMSIH.

INFLUENCE OF TEMPERATURE
AND GROWTH REGULATOR ON SPRING OF SEEDS
FROM NATURAL POPULATIONS OF SPECIES
OF THE GENUS TULIPA L. (LILIACEAE)

Aduchieva M.G., Ochirova A.S., Garyaeva K.M.,
Ubushaeva S.V., Lidzhieva N.Ts.

Background. Identification of the effect of temperature and growth reg-
ulator on seed germination from species populations of Tulipa biflora and
T. biebersteiniana, growing in natural plant communities.

Materials and methods. The research material was the collection of seeds of
two species: T. biflora— from 8 natural populations, T. biebersteiniana — from 5
natural populations within the Republic of Kalmykia. To determine germination,
GOST 12038-84 was used, adapting the studied types of bulb ephemeroids.

Results. It was revealed that the germination period of all germinating seeds
from the moment of their soaking and the appearance of newly sprouted seeds
in the control was 18-30 days in T. biebersteiniana in only four populations;
in T. biflora in six populations — 15-23 days; in some populations, germina-
tion was not noted. Under the influence of 0.001% solution of heteroauxin and
temperature +2°C separately and with their combined action in populations
of T. biflora, the germination period of all germinating seeds increased by 1-2
days, in populations of T. biebersteiniana it decreased by 2—10 days.
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In seeds from populations of both species in the control average germination
is equal to: T. biflora 3.5%, T. biebersteiniana — 4.4%. In T. biflora seed ger-
mination on the background of 0.001% heteroauxin solution and temperature
+2°C increased compared to the control 6.7 and 16.9 times, respectively, in
T. biebersteiniana-2.1 and 5.3 times, respectively. Combined exposure to low
temperatures and heteroauxin increased seed germination in T. biflora popu-
lations by an average of 23.06%, in T. biebersteiniana populations by 13.7%
compared to control.

Conclusion. Seeds from natural populations of two species of Tulipa bie-
bersteiniana and T. biflora the next year after reproduction they have low seed
germination — at the level of 3,5—4,4%. When using a low positive tempera-
ture of +2°C and a 0,001 % aqueous solution of heteroauxin for stratification
of seeds separately and with their combined action, it was revealed that the
influence of the first factor was more effective for removing the seeds of both
species from dormancy.

Keywords: two-flowered Tulip, Biberstein Tulip; population; seed germi-
nation.

B kauecTBe MCXOIHOrO Marepuaia ISl HHTPOAYKIUHU U CEIEKIUHU BUIOB
pacTeHHi BBICTYNAET MX MPUPOIHBIA reHodoHa. [IpuponHbie BUIbI pacTeHHH,
c(OpMHUPOBABIIMECS B JIMTEIHLHOM IPOIIECCE IBONIIOLMN, HMEIOT Pe3epB Ha-
CJICICTBEHHO TeTePOTeHHOCTH IO MHOTUM XO3SICTBEHHO-IIEHHBIM ITPU3HAKaM.
Tak, mpupoIHbIC BUIIHI TIOIBIIAHOB XapaKTEPU3YIOT 3a4acTyI0 OONBIION KPacoTon
LIBETKA B CBSI3M C OPUTMHAIBHOCTBHIO UX ()OPMBI M 3HAYUTEINBEHOH SPKOCTHIO 110
CpaBHEHHMIO ¢ ceneKMoHHbIMU copTami [ 1]. ITo muenmro M. Illamposa [2] pox
Tulipa Mao U3y4eH B OTHOIIECHNUH CTIOCOOO0B Pa3MHOKEHHUS U PEMPOTYKTHBHBIX
niporieccoB. Toraa Kak CIeayeT COIacCHThCs C TeM, YTO UMes 3HaHHsI 0 OHOJI0-
MU PETPOAYKIMH BUIOB JaHHOTO POJIa MOJKHO IBITaThCsl pelaTh U MpoOIeMbl
YBEIMUCHNS M COXPAHCHNS YUCICHHOCTH IIPEACTaBUTENEH pojia B €CTECTBCH-
HBIX HOMYJISLUAX U UX MHTPOIYKIUH, BKJIIOYAsl HCIIOJIb30BAaHHUE B [IBETOBOJICTBE.

OObeKkTaMy HaIIEero McCeI0BaHUs SIBISIOTCS JBa BHJAa U3 ceMeHcTBa
Liliaceae — Tronbnan aByuBeTkoBbidd (Tulipa biflora Pall.) u 1. bubepiureitna
(Tulipa biebersteiniana Schult. et Schult.). OnybnuKoBaHHBIE B TUTEpaType
CBeZeHHs 00 apeajie ¥ YMCICHHOCTH BUIOB — 3TO MPEUMYIIIECTBEHHO HH(pOpMa-
nus, npuBeeHHast B Kpacusix kuurax [3—6]. U eciu, mo gpyrum BUaaM TIONb-
[IAHOB B JINTEPAType MOXKHO HAMTH CBEJEHHS 00 X OHTOTeHE3e, (DMIOreHUH,
OMOXMMUH U TeHETHKE, (PUTOLECHOTHIECKO 1 31ahMueCKOi MPUypPOIEHHOCTH,
To cBenenus no Buny 7. biflora neznauntensust [7-17 u ap.].
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Ha ceronusinaumii ieHb uccnenyembie BUIb! Tulipa noBEp:KEHbI CUIIEHOMY
AHTPOIIOTEHHOMY IIPECCY, YTO OOBSCHSIET UX BKIIOYEHHOCTh B KpacHyto KHH-
ry Poccuiickoii ®enepauuu [4], a Takke BO MHOTME pernoHaibHble KpacHble
KkHUTrH, BKITtodas Kanmeikuto [3,5-6 u ap.].

B cBsI31 C BBINIEH3I0KEHHBIM, IIETTBI0 HCCIICIOBAHS SBIISICTCS BBISBICHUE
BIIMSTHUSL TEMIIEPATYPBl U PETYIATOPA POCTA Ha MPOPACTAHUE CEMSIH U3 BUI0-
BeIX nonyisituit Tulipa biflora n T. biebersteiniana, Iponu3pacTarOIUX B MPH-
POIHBIX PACTUTENBHBIX COOOIIECTBAX.

Marepuanom Ui UCCIEAOBAHUM MOCITYKMIN COOPBI CEMSH 000MX BHIOB!
T. biflora — w3 BOCbMU NPUPOAHBIX TOMyIsiuuit, 1. biebersteiniana — n3 IATH
MIPUPOIHBIX NonyJsiuii B ipenenax PecryOmuku Kanvbikus. [list onpenene-
HUSI BCXOKECTH U SHEPTUH [TPOPACTAHMS UCTIONb30BAIM MEKIOCYIapCTBEHHbIN
cranaapT «CeMeHa CeIbCKOXO3SIMCTBEHHBIX KyNbTyp. MeToabl onpeneneHns
BexokecTm» (TOCT 12038-84), amanTipoBaB K UCCIIEAYEMBIM BUIAM JIMKOpa-
CTYILIHMX JYKOBUUHBIX d(heMeponioB.

JluHaMuKy mpopacTaHusi CEMSTH UCCIIEAYEMBIX BUAOB H3ydallil B KOHTPOJIE
U TPeX BapHaHTax OMbITa. B KOHTpoIe mpopamyuBaHue CeMsH IPOU3BOANIN Ha
(oHe OTCTOSIHHOM BOJIBI, IPU KOMHATHOW Temmieparype +25°C. B ombite Ne 1
JUTSL TIPOPAIBAHNS CEMSTH HCTIOIb30BAIN BOAHBIN PACTBOP T€TEPOAYKCHHA, IPU
xonneHTparyu 0,001% (KOHIEHTpaIsS peKOMEHIOBaHHAS TIPOM3BOAUTEIIEM),
YUUTBIBasi 00JIBIIOE KOJTMYECTBO UCCIIEA0BAHUM, B KOTOPBIX OTMEUAJI CTUMY-
JUPYIOIIee BIMSHIE CTUMYIIATOPOB POCTA HAa MPOPACTAHUE CEMSH Pa3THIHBIX
Bua0B pactenuii [18-20]. B ombiTe Ne 2 mpopamuBaHie CeMsH OCYIIeCTBIIS-
71 Ha ()OHE HU3KUX ITOJOKUTENBHBIX Temrieparyp, npu t +2°C. B ombire Ne 3
OIICHUBAJIM COBMECTHOE BiMsiHME Ha npopactanue ceMsH 0,001% pactBopa
rerepoaykcuHa U Temreparypsl +2°C.

B koHTpOINIE 1 Tpex BapuaHTax orblTa Opaitu 1o 50 ceMsiH B 4eThIpeX MOBTOP-
HOCTSIX, Bcero o0beM BbIOOpKH cocTaBmil 200 ceMsiH A1 KayKIOH MOMYJISILIUH.

[ToceBHBIC KayecTBa CEMSH, KaK COBOKYITHOCTH MPU3HAKOB M CBOICTB, Xa-
PaKTepU3YIOMINX IPUTOAHOCT CEMSIH JUIS TIOCEBA, MPEATIOAraloT H3yUeHUE B
NEPBYIO OUEpEe/b TaKUX MOKa3aTeael, Kak SYHeprus MpopacTaHusi, BCXOKECTh
CeMsH. DHeprus MPOopacTaHus UM «IPYNKHOCTBY NMPOPACTAHUS CEMSH Y pa3-
HBIX BUJIOB PACTEHUH MOXKET YUUTHIBATHCS B IEPUOABI, KOTAA IPOUCXOAUT HAH-
OO MPUPOCT YKCIIa IPOPOCHINX CEMSIH. B HallleM uccieoBaHun y BUIOB
Tulipa nponiecc nmpopacTanus CeMsiH ObUT CHIIBHO pacTsHYT BO BpemeHu. [lo-
CKOJIbKY KOJTMYECTBO IIPOPOCIINX CEMSH Y BUioB Tulipa oueHb Masio, 0COOEHHO
B KOHTPOJIE, TO B HAIIEM MCCIICIOBAaHNH TAaHHBIN MIOKa3aTelb HAYaIbHOTO POCTa
pacTeHuMi He pacCMaTPUBAIIN.
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[epuon npopactanust Bcex BCXOKUX ceMsiH Tulipa biebersteiniana ¢ Mo-
MEHTa MX 3aMadiBaHUs B KOHTpOIIE B momyssiun Ne 4 coctasmn 18 quei, B mo-
nyasuuu Ne 3 — 20 gueit, B nonyasiuuu Ne 5 — 29 nueit, B nonyasiuuu Ne 2 — 30
JHeH, B omyssiiue Ne 1 mpopacTaHus CEMsIH He OTMEUCHO. B momyssiusx 1aH-
HOTO BUj1a ¢ EpreHrHCKO# BO3BBIICHHOCTH UMECTCSI TCHACHIINS K YBEIHUCHUIO
BCXOXKECTU CEMsIH TP TIPOJBIKEHIH C €€ CeBEPHON YaCTH K IIEHTPAIBHOM.

0 | . . Do — — — ) ———— —
18 19 20 21 2 23 24 25 26 27 28 20 30 31 32 33 34 39 40 41
JCHB
——Tonynss Nel ——Tlonynsus Ne2 —=—Tlonynss Ne3 —e—TMonyasuus Ned —s—Tonynsuns Ne 5

Puc. 1. [Ipopacranue cemsix B nonyisiimsix Tulipa biebersteiniana no gHsIM B KOHTpOJIe

VY cemsH Tulipa biflora B KOHTpOIE ¢ MOMEHTA MX 3aMavYWBaHU JI0 TIOSB-
JieHus1 BCXo0B B LeHonomysinusax Ne 1, Ne 4, u Ne 5 npoxonuno 15 gueit, B
nenonomyssiuu Ne 2 — 20 nueit, B neHonomyasiuuu Ne 8 — 22 nHs, B IEHOMO-
myssinan Ne 6 — 23 qast, a B neHonomyssiusax Ne 3 u Ne 7 mpopacTtaHus ceMsH
HE 0TMEYAaJIOCh.
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Puc. 2. IIpopacrauue cemsH B nonyssiuusx Tulipa biflora no qasm B KOHTpoIIe



16 Siberian Journal of Life Sciences and Agriculture, Vol. 12, Nel, 2020

HccnenoBanue TMHAMUKY TPOPACTAHUS CEMSIH U3 BHIOBBIX MOIYJISIIUH 10~
3BOJIUJIO HAM C/IEJIaTh PEKOMEH/IAIUIO, YTO BCXOXKECTh CIIEAYET ONPEICNSATh Y
Buna 7. biflora Ha TpuaUaTh MATHIN eHb, Y T. biebersteiniana — Ha COPOKOBOU
JICHb C MOMEHTA HayaJla MPOpaNIBaHus. B 3TH CpOKH BO BCEX MOMYIIAIUIX HA
pasHbIX (OHAX MPOPALTUBAHUS TPEUMYIICCTBEHHO 3aKAaHUYUBAJIOCH JOTIOJIHHU-
TEJNLHOE MPOPACTAHNE BCXOKHX CEMSIH.

Tabnuya 1.
Bexoskects (%) cemsin B ueHononyassuusx Tulipa biflora
KonTpons Omsit Ne 1 Omsit Ne 2 Omsit Ne 3
[Momynsanus

% S, % S, % S, % S,
Ne 1 9,4 0,44 | 394 | 2,70 | 93,8 1,09 | 744 | 0,94
Ne 2 1,3 0,26 | 10,6 1,36 | 594 | 2,34 | 21,9 | 1,31
Ne 3 0,0 0,00 | 294 | 1,76 | 75,6 1,51 | 43,8 | 2,73
Ne 4 4,4 0,68 | 36,9 | 326 | 71,9 | 0,78 | 41,3 | 5,08
Ne 5 5,6 1,76 | 20,0 | 0,65 | 51,9 | 1,46 | 54,5 | 2,32
Ne 6 5,6 0,78 19,4 1,88 | 51,3 | 2,49 13,1 | 2,09
Ne 7 0,0 0,00 | 17,5 | 4,05 | 40,6 | 2,70 | 15,0 | 0,65
Ne 8 1,9 0,44 11,3 1,42 | 26,3 1,37 | 40,0 | 3,31

VY ceMsH U3 NOMYIAIMH 000OMX BUAOB B KOHTPOJIE BCXOJKECTh HEBEIHMKA U
cocraBisiet B cpenHeM y 1. biflora 3,5%, T. biebersteiniana —4,4% (ta6mn. 1, 2).

Y T biflora Bcxoxects cemsiH Ha ¢one 0,001% BoaHOTO pacTBOpa rerepoa-
YKCHHA ¥ HU3KOU MTOJIOKUTENEHOU TeMiieparypsl +2°C yBeIHnIuIach 1o cpas-
HEHUIO C KOHTpoyieM B 6,7 u 16,9 paza cooTBeTCTBEHHO, Y 1. biebersteiniana
yBenmdeHue npoucxonwio B 2,1 u 5,3 paza coorBeTcTBeHHO. Takum obOpa-
30M, BIMSHUE HU3KOH MOJIOKUTENBHOMN TeMieparypsl +2°C okazanock Ooee
3¢ (HEeKTUBHBIM TS CTPATU(PUKAIINN CEMSIH 000HX HCCIeTyeMbIX BUIOB. [Ipn
sToM cemeHa 7. biflora nerde BBHIBOJMIINCH M3 COCTOSIHUSI MIOKOS, YTO BO3-
MOYKHO 00YCJIOBJICHO OOJIBIICH X0JI0/10yCTOHYUBOCTBIO IaHHOTO BH/IA, KOTO-
phIit B ycnoBusix KaaMbIKNM HaUMHAET BETETHPOBATh PaHbIIE IPYyTUX BUIOB
TIOJIBIIAHOB M TPUCTYIIAET K I[BETEHHUIO, KAK TOJIBKO CXOJHUT CHET, B MEPBbIX
YHCcIax anpes.

CoBMecTHOE BO3JEHCTBHE HU3KUMH TEMIIEpaTypaMu M IreTepoayKCHHOM
YBEIMYHIIO BCXOXKECTh CeMsH B nommynsanusx 1. biflora B cpennem Ha 23,06%,
B nonynsauusix 1. biebersteiniana — Ha 13,7% 1O CpaBHCHHIO C KOHTPOJIEM,
OJIHAKO HE UMEJIO KyMYJISTUBHOTO d(dexTa n oHa ObLIa HUXKE, YEM B OMBITE C
WCIIONIB30BAaHUEM HU3KOH TeMIIepaTyphl.
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Tabnuya 2.
Bexoxectnb (%) cemsin B nonyasiumsix Tulipa biebersteiniana

Moy KonTpomnn Ombit Ne 1 OmbiT Ne 2 OmpiT Ne 3
% S, % S, % S, % S,

Ne 1 0,0 0,0 5,0 0,91 19,4 | 0,44 14,2 1,60

Ne 2 0,6 0,23 15,6 | 2,67 | 40,6 | 3,62 9,4 1,31

Ne 3 13,1 1,64 13,8 1,42 | 250 | 2,16 | 26,9 | 3,48

Ne 4 7,5 0,99 6,9 0,78 13,1 1,08 12,5 | 0,99

3akJoueHue

[TpoBenenHbIil aHaMM3 OGHOMIOTHN MIPOPACTAHUS CEMSIH U3 MPUPOIHBIX T10-
myssiuid 1ByX BUOB Tulipa 1oxasai, 4To Ha CIEIYIOIIUI MOoCiIe pernpomyK-
IIUHM TOJ OHH MMEIOT HU3KYIO BCXOXKECTh CeMsH, Ha ypoBHE 3,5-4,4%. Ilpu
WCIIONIB30BAaHNUN JUIsl CTPATH(UKALINK CEMSH HU3KOH MONOXHUTEIBHON TeMIte-
patypsl +2°C 1 0,001% BoxHOTO pacTBOpa reTepoayKCUHa pa3AeabHO U IPU UX
COBMECTHOM JICHCTBUH BBISIBICHO, YTO BIIUSIHUE TIEPBOTO (paKTOpa 0Ka3ajaoch
6oee 3¢ EKTHBHBIM IS CTPATH(PHUKAINH CEMSH 000X UCCIIETyEMBIX BUIIOB.
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IJIOTHOCTh U BUTAJITUTETHAS
CTPYKTYPA HEHONONYJIAIIAMN TULIPA BIFLORA
PALL. (LILIACEAE) B IPUKACITUVICKOMN
HU3MEHHOCTH

Ouuposa A.C.

Lenv. Xapaxmepucmuxa niomnocmu u UmMaiumemuol CmpyKmypul yeHo-
nonyaayuu Tulipa biflora Pall. (Liliaceae) 6 Ilpuxacnuiickoul HusmeHHocmu (8
npedenax Pecnyonuxu Kanmvikus).

Mamepuanvt u memoowvt. Mamepuanom 0151 Uccie008aHUL NOCIYHCUTU 08
61008ble NONYIAYUU TIOTLNAHA 08YYBEMKOB020, NPOUpACmawue 8 ecme-
CMBEHHBIX PACMUMENbHBIX co00wecmseax 6 IIpukacnutickotl HUSMeHHOCHU.
Buvioenenue onmozenemuyueckux cocmoaHuti OmoenbHulX pacheHuti mioabnand
08YYBEMKOB020 U YUem NIOMHOCIU NPOU3BOOUTU 8 COOMBEMCMEUU C KAACCU-
YeCKUMU MemOoOUKAMU, MOOUDUYUPOBAHHBIMU K JTYKOBUUHBIM dhemepoudam.

OyeHKy JICUSHEHHOCIU YEeHONORYIAYUL MIIbNAHA 08YYEEMKOB020 6
mpexaemuull nepuood UCC1ed08anus. NPOU3EOOUNIU ¢ NOMOWDLIO OnpedeneHus
xkpumepus Q no FO.A. 3n06uny u unoexca scusnennocmu IVC.

Pesynvmamut. [liomHocms pacmeruil mIbNAHA 08YYBEMKOBO20 & NO-
nynsyuu Ne 1 cocmasuna 6 cpednem na 0,25 xke.m ¢ 2013 200y 26,3, 6 2014
200y — 15,2, 6 2015 200y — 10,9 pacmenus. B nepuod ucciedosanus niomHocns
pacmenuti mionbnana 08yYEemKo8oeo 6 nonyasayuu Ne 2 ovina sHauumenvHo
bonvuie, uem 6 yenononyusiyuu Ne 1.

B nonyasayusax mionsnana 08yy6emrko8o20 niommHocms 0vlia Haubobuell
8 nepavlil 200 UCCIe008aHUA U cocmasua 8 cpedHem 26,3—29,9 pacmenus na
0,25 x6.m., 8 08a NOCIEOYIOUUX 200a ObLIA OHA CYUIECMBEHHO HUICE.

Ananuz memnepamypnvix 0aHHbIX U 00beMa 0caokog 6 meueHue mapma
MecAya, npeoutecmeyiowe2o gecemayuil pacmeruti mIbnana 08yYeemro602o,
BBIAGILI, UMO YACMOMA PACMEHUN 8U0a 8 00eux NONYIAYUAX Oblia CKOppenu-
posana ¢ 00beMom 8bINAGUIUX 0CAOKOS.

B 08yx uccne008antuvix yYeHONONyIAYUAX mionbnana 08yY8emKo8o20 8 nepu-
00 UCCTIeO0BAHSA YACNOCTIL PASHBIX KAACCO8 BUMATUmMena Oblid XapaKkmepHou
01 OenpeccusHulx yenononynsyul. IIpunaonesrcHocme ux K OGHHOMY GUMA-
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JUMEMHOMY MUny noomeepounu Mmaxdxice 8bluUucieHHble 3HA4eHUs UHOEKCO8
arcusnennocmu Q u IVC.

3akniouenue. B IIpuxacnuiickoi HUSMEHHOCMU 8 YCA0GUAX NPUPOOHBIX
Gumoyenosz06 niomHoCmMb pAcmenull 8 YeHONONYIAYUSX MIOTbNAHA O8YYGe-
x08020 cocmasnsna 14,2—29,9 ocobeil na 0,25 xe.m. Honynayuu mioronana
08y1486emK08020 8 IIpuUKAcnULiCKotl HUSMEHHOCIU 8 MpPeXiemHUll nepuoo uccie-
008aHUsL OMHOCUTIUCH K OENPECCUBHOMY GUIMATIUMEMHOMY MUNY.

Knioueswvie cnosa: yenononynsayus, moisnan 08VYEEmKoGblil, NIOMHOCHb,
BUMATUMEMHA CMPYKMYPA NONYIAYUU.

DENSITY AND VITALITY
STRUCTURE OF POPULATIONS OF TULIPA BIFLORA
PALL. (LILIACEAE) IN THE CASPIAN LOWLAND

Ochirova A.S.

Background. The characterization of the density and vitality structure of
populations of Tulipa biflora Pall. (Liliaceae) in the Caspian lowland (within
the Republic of Kalmykia).

Materials and methods. Two species populations of the two-flowered Tulip
growing in natural plant communities in the Caspian lowland served as the
material for the research. Isolation of ontogenetic States of individual Tulip
plants and density accounting was performed in accordance with classical
methods modified to bulbous ephemeroids.

Assessment of the vitality of the two-flowered Tulip cenopopulations in the
three-year period of the study was performed by determining the criterion Q
by Yu. A. Zlobin and the vitality index IVC.

Results: The density of Tulip plants in population Ne 1 was an average of
0,25sq. m.in2013 26,3,in2014— 15,2, in 2015 — 10,9 plants. During the study
period, the density of Tulip plants in population Ne 2 was significantly higher
than in coenopopulation Ne 1.

In the populations of the two-flowered Tulip, the density was highest in the
first year of the study and averaged 26,3-29,9 plants per 0,25 sq. m., in the next
two years it was significantly lower.

The analysis of temperature data and precipitation during March the month
preceding the vegetation of Tulip plants revealed that the frequency of plants of
the species in both populations was correlated with the amount of precipitation.
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In the two studied coenopopulations of the two-flowered Tulip during the
study period, the frequency of different classes of vitality was characteristic of
depressive coenopopulations. Their belonging to this vital type was also con-
firmed by the calculated values of the vitality indices Q and IVC.

Conclusion. In the Caspian lowland under the conditions of natural phyto-
cenoses, the density of plants in the coenopopulations of the two-flowered Tulip
was 14,2-29,9 individuals per 0,25 sq. m. the Populations of the two-flowered
Tulip in the Caspian lowland in the three-year period of the study belonged to
the depressive vital type.

Keywords: coenopopulation; two-flowered Tulip; density, vital structure
of the population.

Bo ¢rnope Pecrryonuku Kanmbiknst 0cOOEHHO OABEPXKEHBI YTPO3€ COKpa-
IIEHUsT YMCICHHOCTH BUBI M3 ceMelicTBa JIneiHbIe B CBS3M C BO3PACTAIOLINM
AQHTPOIIOreHHBIM BO3JIeiicTBIEM. B unciie paboT, B KOTOPBIX UCCIIe0BaIN OHO-
MOPQOIIOTHIO, IIUTOIOTHIO H TOIYIALHOHHYTO 3KOJIOTHIO TIpeacTaBuTeneii JIn-
neisbIx [1-9 u ap.], Mano npoBeIeHHBIX B apUAHBIX ycnoBusx [10].

OOBEKT MPOBEACHHOIO MCCIIC0BAHUS — TIOJbIIAH JIBYNBETKOBRIN (Tulipa
biflora Pall.), apnsromuiics mpencrasuteneM cemeiictsa Liliaceae, mommexur
K oxpane B psae peruoHoB Poccun [11-13]. B pernonansnoit Kpacnoit kuu-
re [14] TronpnaH ABYIBETKOBBIN UMEET KaTETOPUIO PEJKOCTH «PEAKUH BUI.

B cBs13H ¢ BBIIEN3I0KEHHBIM, €TI0 UCCIEIOBAHUS SBIIIACH XapaKTepH-
CTHKA IJIOTHOCTH Y BUTAIUTETHON CTPYKTYpBI neHononymsinnit Tulipa biflora
Pall. (Liliaceae) B [Ipukacnniickoii HU3SMEHHOCTH.

B Hamel pabote B TeueHHE TpexX JIET UCCIIEOBAHBI JBE BUOBBIC MOMY-
JISIIUX TIONbIIAHA JIBYIIBETKOBOTO, OJIHA M3 KOTOPBIX, IeHomomysius Ne 1,
BXOZIMJIA B COCTAB 3(heMEPOBO-ITyKOBUIHOMSTIMKOBO — ITOJILIHHOTO (Artemisia —
Poabulbosa — Ephemerosa) dbutonieHosa, npyras, neHomomyssus Ne 2, — B
COCTaB JIYKOBUIHOMSTIIMKOBO-JIEPXOTIOIBIHHOTO (Artemisia lerchiana — Poa
bulbosa) duromnenosza. Oba coolmIecTBa MPUYyPOUEHBI K OYPHIM IyCTHIH-
HO-CTEIHBIM COJIOHIIEBATHIM 1T0YBaM. [10CKONBKY TIOIBIIAH ABYIBETKOBBIH SIB-
JIICTCSI MOIICHTPHYCCKOI OnoMOp(oii, CYUCTHOM SAMHUIICH B MOMYJISAIMHA BUIA
CUHUTAJIU CAMOCTOATEIbHBIA PACTUTENIBHBIN OpraHu3M, MPEACTaBISIOLIUI COo-
6011 0co0b ceMeHHOM penpoaykimu [15-17].

B mpenenax (GpuTOIEHO30B, K KOTOPBIM MTPUYPOUECHBI UCCIIEAYEMBIEC TIOITY-
JISIUM TIOJIBIIAHA JIBYLBETKOBOT'O, OBIIM 3aJI0KEHBI TPAHCCEKTHl U3 JECSITH
TUTOIIA/IOK TaKMM 00pa3oM, 4TOOBI BOIIUTM THIMYHBIE MECTa OOMTaHUS BHUIA
B coobmrectne [15, 16]. Ha Bcex mtomaikax mpoBOAMIN ITOJCYET 0cO0ei pa3-
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HbBIX OHTOT€HETUYECKUX COCTOAHUH. [ ITOTHOCT paccMaTpuBaliv Kak cpeiHee 11t
JTAHHOM MOMYJISIIIUY YHCII0 0co0ei Ha ydeTHOH miommake pasmepom 0,5x0,5 kB.M.

BrigeneHre OHTOTEHETHUSCKUX COCTOSHUH OTIENBHBIX PACTEHHUHA MPOBO-
JIMJIM B COOTBETCTBHU C KJIACCHYECKMMHU METOIMKAMHU, MOAN(DHUIINPOBAHHBIMU
K JIyKOBUYHBIM 3(hemepounyiam [18, 19].

OT1eHKY BUTAIUTETHOH CTPYKTYPHBI ITOITYIISIINHA TIPOBOANIIN, UCTIONB3YS MOP-
(onorudeckue npuzHaku pacreHnii o merony FO.A. 3nobuna [17] ¢ onpene-
neHueM kputepus Q u uepes ompezeneHue uHaekca xuzHeHHoctu IVC [20],
KOTOPBIE TIO3BOJIMIIM 3aTEM ITPOM3BECTH PAHKUPOBAHUE MOMYIISAINN T10 YPOBHIO
ux )xu3HeHHOCTH. [Ipu BeramcIeHIN 000MX MMOKa3aTesnel JKH3HEHHOCTH UCTIONb-
30BaJTH BBICOTY PACTEHHH, TOCKOJIBKY JAHHBIH MPH3HAK, U3 BCEX BO3MOYKHBIX U3Y-
YHUTh HA YKMBBIX PACTEHHUSIX B €CTECTBEHHBIX YCIOBUSIX TPOU3PACTAHUSL, SIBISIETCS
OIHMM W3 HarOOJIee ITOKa3aTebHBIX B OTHOIIICHUHN XapaKTePUCTUKH BUTATUTETA.

OnHOM U3 XapaKTepUCTUK MOMYJSIUN PACTEHUH, MO3BOJISIONINX OLICHUTh
UX COCTOSTHHE SBJISETCA IIIOTHOCTE. ITIOTHOCTD pacTeHuil TIOJbIIaHA IBYIBET-
KOBOTO B nonyisiuuu Ne 1 B TpexJyieTHUI Nepuo UCCIE0BAHUs BapbUpoBaja
ot 5 1o 44 ocobeii, coctaBuB B cpenHeM Ha 0,25 kB.M B 2013 romy 26,3, 8 2014
rogy — 15,2, B 2015 rony — 10,9 pacrenus. [IpenenbHbie 4acTOTHI pacTeHUH
TIOJbIIaHA JBYI[BETKOBOTO HA YYETHBIX IUIONIAIKAX B IEPHO NCCIICAOBAHNS B
morryssiian Ne 2 coctaBmim 6—38 ocobeit, o0HapyxuB B cpegHeM Ha 0,25 KB.M
B 2013 roxmy 29,9, B 2014 rony — 18,2, B 2015 rogy — 14,2 pacrenus. B nepuon
UCCJIE0BAHUS TUIOTHOCTh PACTEHHH TIOJIbIIAHA JBYLIBETKOBOTO B MOMYJISILIUN
Ne 2 Gompire, yem B rieHONOTY sy Ne 1.

B nomysnsiipsix TroMbIaHa JIByIBETKOBOTO TIOTHOCTB OblLTa HAMOONBIIICH B 1Iep-
BBl To11 McenenoBanus (2013 1) u cocraBmiio B cpenHem 26,3-29,9 pacrenus Ha
0,25 xB.M. B momysstmm Ne 1 Ha ciemyromumii Tox cpefHee Yrcio pacTeHUH Ha
YYeTHOH IIOIIa IKe YMEHBIIIOCH Ha 15,2 (tdiff=3,32, mpu P<0,05), B mocneaamii
rox uccaenosanus - Ha 10,9 (tdiff=4,57, npu P < 0,05) pacrenuii Ha 0,25 k.M. B
nomysisity Ne 2 B CpaBHEHUH C ITEPBBIM TOJIOM UCCIISIOBAHUSI ATO Pa3iinine ObLIO
ocobenno cmibHO B 2015 1@ - 14,2 (tdiff=5,20, mpu P< 0,05) pactenmii (puc. 1).

[TockonbKy B paccMaTpuBaeMblii TPEXJIETHUH MEPUOA UCCIIEJOBAHHS OC-
HOBHBIMHU M3MEHSIOLIMMUCS [TOKA3aTeNsIMH B OKpY’Kalolieil o0e Mmomysiinuu
cpeze OBIIH TMOTOHBIC YCIIOBUS, TO IMOyYeHHBIC TaHHBIC TI0 TUIOTHOCTH pac-
TEHH OBUTH COTIOCTABIICHBI C OCHOBHBIMHU KITMMATHISCKUMHU (pakTopamu. AHa-
JIM3 TeMIepaTypHbIX JAaHHBIX U 00beMa OCaJKOB B TEUEHHE MapTa (Mecsia
MIPEAIECTBYIONIETO BEreTal[Mi PACTCHUH TIONbIIaHA JIBYI[BETKOBOTOBBISBHI,
YTO YaCTOTa PACTCHUH BUAA B O0CHX MOMYNIANUIX KOPPEITUPYET C 00hEeMOM
BBINABIINX 0CAAKOB (pHC. 2).
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Puc. 1. [TnotHOCTH pactenui (mt./ma 0,25 M?) B MOMYJISIHAX THOJIbIaHA
nBynseTkoBoro: LT — nenonomyssimst

2014r. 20151,

S er IUT Ne 2 2. CpemHeMecsuHas Temmeparypa (°C)
1. CpenseMecsUHBIH OGBEM OCaIKOB (MM)

Puc. 2. Cpennemecsiunbie 00beM ocankoB (Mm) u Temreparypa (°C) mapra
B TOJIBI MICCIICJIOBAHUS B MECTaX TPOM3PACTAHUSI TIOIBIIAHA JIBYIBETKOBOTO
10 JaHHbIM MeTeocTaHuuii: LI1 — nenononynsauus

Onpenenenuto uHaekca xxuzHeHHOCTH Q 1m0 F0.A. 3no6uny [10] mpemmre-
CTBOBAJIO pacipe/iesieHne 0codeil 1o kilaccam BUTaiIuTeTa. B neHononymsimn
Ne 1 Tronbriana 1BYIIBETKOBOTOB IIEPBBIH IO/l HCCIEIOBAHNS JAHHOE PacIpeie-
JICHNE BBITVISIENIO TAKUM 00pa30M: YacTOCTh KJlacca «a» (BBICOKHE PACTCHUS)
nocrurana 0,43; xiacca «b» (pacTeHus ¢ MPOMEXYTOuHbIM pocTom) — 0,15;
kiacca «o» (Huskue pactenus) — 0,41. Munekc sku3neHHocTH Q B JaHHOM 11e-
HOIOMYJISAUUK UMEI B 3TOT roj 3HaueHue 0,29 u OH 3HaYUTEIbHO MEHBIIE Ya-
CTOCTH 0CO0EH B KJTacCe «C», YTO MO3BOJIMIIO OIPE/ICINTD BUTATUTETHBIA THIT
neHonomymsauuu Ne 1 kKak «JenpecCUBHBIN».

B 2014 rony B maHHOW IEHOTIOMYJISIIMY YMEHBIIIIIACH OIS PACTCHUH KiIac-
ca «a» Ha 10,6%, B TO BpeMsI Kak /107151 0co0eii Ki1accoB «b» 1 «c» BO3pOciia Ha
3,9 1 6,6% COOTBETCTBEHHO, YTO MPUBEJIO K CHIDKEHUIO uHaekca Q mo 0,25,
YTO CBHUJIETEIBCTBYET 00 €llie OOJIbIEM yPOBHE JETIPECCUBHOCTH MOIYIIALIUH.
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B nocsenanuii ron uccieoBaHus 1o TpeM KiiaccaM BUTAIUTETa OTMedaiach 00-
parHas TeHAeHIus B cpaBHeHHH ¢ 2014 To0oM: BO3pacTaHue JOIH KIIacca «ay»
Ha 14,5% ¥ cHIKeHNE TOIN paCTeHHUH BYX JPYTHX KIIACCOB. DTO 00YyCIOBIIO
yBEJIMYEHUE MHJEKca KU3HEHHOCTH A0 0,28, oJHaKo MOMyJsALUs COXpaHUIa
CBOM JlenpeccuBHBIN cTaryc (puc. 3, 4).

0.6

0.5

YacTocThb (W)
S 2 2
1o T~ .

L
i
|

[=)

LM 1,2013r  INIM,2014r IIM1,2015r IQIMN2 2013t  IIM2,2014r  IJIM2, 2015r
Oa @b ¢

Puc. 3. Tuns! BUTAIUTETHBIX CHEKTPOB LIEHOMOIYJISIIMIA TIOJIbIIAHA JIBYLIBETKOBOTO
B rofb! uccnenoanus: L1 — neHonomymsus

B nenomonyrsiiuun Ne 2 TrONbIIaHA BYIIBETKOBOTO B B TPH T0JIa HCCIIEI0-
BaHMsI YaCTOCTh PA3HBIX KJIACCOB BUTAIUTETA ObLiIa TAKXKE XapaKTEPHOM st
JIETIPECCUBHBIX [IEHOMOIMYIIAIN: 11 Kiacca «a» ot 0,31 B 2014 roxy no 0,44 B
2015 romy, ms xinacca «b» — ot 0,14 B 2015 roxy no 0,25 B 2014 roxy, knacca
«» — o1 0,39 B 2013 rony n0 0,43 B 2015 roay. 3nauenue unaekca Q B nepu-
on uccnenoBanus B 2015 roxy Bo3pociio B CpaBHEHNH € IBYMS MPEIBI Y IIMA
roJaMu UCCACIOBAHMS.

0,35
0,3
0,25 -
0,2 -
0,15 -
0,1 -
0,05 -

) . )

OIIMe OIT el OITMe OITMe OITMe TIIMe
1,2013r.  ,2014r.  1,2015r.  2,2013r.  2,2014r.  2,2015T

Hxgexc Q

Puc. 4. OreHka >xu3HEHHOCTH LIEHOMOMYJISALMI TIOJIbIIaHA JBYLIBETKOBOTO
1o pazmepaomy crekrpy Q: LI — uenonomnymsuus
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Hpyroit nuaaexc xusHeHHocTH — [VC, U €ro UCHOoNb30BaHNH AT XapaKTe-
PUCTHUKHU BUTAIUTETHON CTPYKTYPBbI 00€HX MOIYIISINHN TIOIbIIaHA IBYIIBETKOBO-
ro, mpouspactatomux B [Iprkacruiickoit HISMEHHOCTH, BapbHPOBAIT B IEPHOT
nccnenoBanus B neHonomymanuu Ne 1 Ha yposse 0,88—0,91; B neHononynsuu
Ne 2 —1,09-1,12. ITpu aToM B rieHonomy sty Ne 2 BO BCe TpH ToJ1a UCCIIEN0-
BaHUi 3HaYeHNs nHAekca [VC Gonpime B cpaBHEHUH C IeHOTOysmeii Ne 2,
YTO CBUAETENLCTBYET, Ha HAII B3IJIs, O OoJiee MpeIOYTHTENIBHBIX Ul BUIA
SKOTOTMMYECKHUX YCIOBHH JIJIsl MPOU3pacTaHus pacTeHui (puc. 5).

i [ ] ] ]

0.6 - EIIT Ne 1
0.4 — OITILI N= 2

20131 2014r 20151

Puc. 5. Onenka »U3HEHHOCTH LIEHOTIOMYJISLUN TIOJIbIIaHA JIBYLIBETKOBOT'O
o nHaekcy suranutera [VC: LI — nenomomymsimus

3aki0ueHue

B [Npukacnuiickolf HI3SMECHHOCTH B yCIIOBHSIX TIPHPOIHBIX (PUTOIICHO30B
IUIOTHOCTh PACTCHHH TIOJIBIIaHA JIBYI[BETKOBOTO IICHOMOMYJISIIUSAX BAPhUPOBA-
na ot 14,2 10 29,9 ocobeii va 0,25 k.M. Ha tuHaMUKy IUIOTHOCTH PACTCHUH B
LIEHOTOMYJISMAX 0 TOJIaM CYIIECTBEHHOE BIMSHUE OKAa3BIBAIH KIMMaTHUC-
CKHE YCIIOBHS T'0/1a, 0COOEHHO 00bEM OCa/IKOB.

ITonynsituu TroNMbIaHa ABYIBETKOBOTO B IIpuKacnuiickoii HU3MEHHOCTH B
TPEXJIETHUN TIEPHOJ HCCICAOBAaHHA, HECMOTPS Ha UX Pa3HYIO 3KOJIOT0-(PHUTO-
[IEHOTHYECKYFO MPHHAICKHOCTD, OTHOCHIIHCH K JICTIPECCUBHOMY BHTAIUTET-
HOMY THITLY.

[TonyueHHbBIC TaHHBIC MOMOIHAT 0a3y MaHHBIX MO OUOJOTHH U SKOJOTHH
TIOJBITaHA JIBYIIBETKOBOTO B aPUIHBIX YCIOBHSAX, MOTYT CTaTh OCHOBOW MOHH-
TOPUHTA COCTOSIHUS JAHHBIX LIEHOMOMYJISILIUM.
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TYPOLOGY OF BUILDINGS FOR DAIRY COWS
IN BOSNIA AND HERZEGOVINA

Tanja Trkulja, Miljan Erbez

In this paper, emphasis is on the clarification of existing models of dairy
cows building (DBs) designs in Bosnia and Herzegovina (BA) in order to define
their typology. The aim is to define the typologies of DBs with regard to existing
design patterns and the analysis of the built objects. Several methodological
procedures were applied in the collected data analysis. It is necessary to define
the criteria for the classification of the DBs types and present a part of the re-
sults obtained during the conducted research. The criteria for this classification
are: the productive herd size in DBs, base useful surface area of DBs; the form
of the DBs base; the height of the DBs facade walls and the existence of roof
openings on the DBs. Five main types and thirteen subtypes were marked. Their
construction is complex and some design solutions (doors, loft area, height of
the walls etc.) significantly determine the possibilities for further development
of the farms.

Keywords: Architecture; Buildings for dairy cows,; Construction; Typology;
Bosnia and Herzegovina.

1. INTRODUCTION

Within the architectural design methodology, the research process can be
described as a search for an appropriate conceptual concept and an architectural
solution for buildings of a particular typology. It starts by exploring the contex-
tual conditions and potentials of the subject location on one side and the design
parameters on the other side. All typologies of architectural buildings have their
own specificities. Some of them are dominant, widespread and common in proj-
ect practice (for example housing), while some are specific, unattainable and
rarely projected. One of these specific typologies is buildings for dairy cows as
crucial part of agricultural facilities.

Animals living on farms must feel comfortable, show good reproductive
and productive characteristics, and eventually achieve good production. When
designing and constructing a barn, it is necessary to pay special attention to the
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use of modern technologies and equipment, because well-designed and well-
equipped facilities enable high productivity and rationalization of individual
work operations (feeding, milking, manure cleaning). Space where animals feel
comfortable and where all the technological processes are conducted according
to plan represent the starting point of economically justified livestock produc-
tion (Trkulja, Erbez, 2018).

The level of sustainability of animal production depends on the use of
modern housing systems. These systems ensure high productivity and quali-
ty of milk and meat and make the robotization of work possible. At the same
time, they minimize the negative impact on the environment, including ener-
gy inputs by using renewable energy sources and ensuring livestock welfare
(Borusiewicz, Mazur, 2017). However, it is necessary to take into account and
understand the current practices in housing of domestic animals, as it is not eco-
nomically justified and expected that each farmer makes a new barn in order to
follow all the instructions.

Typologies offer a framework for analysing the technical issues in agricul-
tural production, developing a range of relevant solutions adjusted to the needs
and means of different types of farms and planning development operations
(Landais, 1998). Typification of farming systems can also be an important tool
as a component of an effective methodology for delimitation and categorisa-
tion of less-favoured areas (Bignal, McCracken, 1996; Zabbini et al., 2007;
Madry, 2016).

Landais (1998) also suggests that typologies contribute to improving the
efficiency of the two basic remits of agricultural advisors. They help carrying
out the diagnoses of farm functioning and advising farmers in terms of tech-
no-economy. The comparison of the farm being analysed to other farms which
are considered to be viable and of same type is what makes the basis of the ad-
visors’ work. Such comparisons involve bodies of techno-economic references
indicating the values assumed by a set of variables which describe the structure
and performances of a sample of farms in each type. Typologies serve as a frame
for organising and structuring the references in the field.

In this paper, emphasis is on the clarification of existing models of DBs
designs in BA in order to define their typology with regard to existing realized
patterns (realized buildings). The aim of this paper is to define the typologies
of DBs with regard to existing performed facilities and conducted analysis. The
intention is to point out the possibility of defining the typology for this type of
agricultural facilities and to clarify the existing architectural solutions for dairy
cows housing in BA.
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2. MATERIALS AND METHODS

The research was conducted from December 5, 2013 to March 15, 2014.
Totally 76 herds were visited once by a team of trained observers in eighteen
municipalities in BA. On seventy farms, cows were tie-housed, and in just six
farms in loose housing systems (cubicles or deep straws). Farms consisted of
five to one hundred seven dairy cows per herd. Herds were visited between
7:30 a.m. and 3:00 p.m. Herds were located from 90 to 1, 200 meters above sea
level, which reflects the actual dispersion of BA dairy sector. The measurement
of height, width and length of the DBs was conducted by Laser distance meter
PCE-LDMS50 with measurement range of 0.05-50 m and accuracy of £1.5 mm.
A systematic protocol was used in order to record data on each farm. This proto-
col was an adapted version of the one used in the Norwegian KUBY GG-project
(Simensen et al., 2010).

Several methodological procedures were applied in the analysis of the col-
lected data, which were focused on specific phases. The first part of the research
implies the definition and analysis of the criteria for classifying the types of DBs.
Based on the collected data all this is explained in the first part of the survey. The
processing of collected data is determined by the methods of structural, function-
al and causal analysis, but also by the application of the induction method, rea-
soning from particular to general. This is because the types are defined for each
criterion, in which the similar DBs are classified. Critical analysis, systematiza-
tion and evaluation of the collected results of the empirical research indicate the
state of the existing DBs in BA. This part of the research is based on the logical
argumentation method because the research is based on theoretical clarity and
involves the establishment of precisely defined relationships between the criteria.

The second part of the study involves the design of a typology for DBs. First,
all the obtained results in the analysis of the criteria by synthesis are related to
the basic typology formed on the basis of the number of herds. Then subtypes
were formed for each type of DBs using the deduction method, reasoning from
general to particular. In order to present the synthesized tabular presentation of
the DBs typology, all the DBs have been approached and described individual-
ly. The results and contribution of the work are logically presented and argued
in the concluding chapter.

3. RESULTS

The research results were derived from the analysis of the existing design
patterns and built DBs in BA. The criteria for classifying the types of DBs and
their analysis were defined first, and then their typology was defined.
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3.1. Analysis of criteria for classification of DBs’ types in BA

In this regard, the criteria for classifying DBs types are:

— productive herd size in the DBs;

— base useful surface area of the DBs (net surface);

— the form of the DBs base;

— the height of the DBs facade walls;

— the existence of roof openings on the DBs.

The basic typology based on the size of the productive herds is defined,
while other criteria influence the classification of subtypes of the DBs.

3.1.1. Productive herd size in the DBs
In Table 1, there is a basic DBs typology, which is made according to pro-
ductive herd size — i.e. number of dairy cows in the herd at the moment of visit.

Table 1.
Basic typology of DBs according to productive herd size
Type Production herd size Number of DBs
Tl 5-10 dairy cows 36
T2 11-20 dairy cows 19
T3 21-30 dairy cows 12
T4 31-50 dairy cows 4
T5 >51 dairy cow 5

This DBs analysis by number of herds primarily affects the conceptualization
of the basic typology of the DBs, which defines the five basic types.

3.1.2. Base useful surface area of the DBs
In order to analyze the base useful surface area of DBs (Table 2), the ranges
that depend on the number of animals (basic typology) were established.

Table 2.

Base useful surface area DB according to productive herd size

Type Base useful surface | The classification of types according to the base
area of DBs useful surface area of DBs = number of DBs
T1 40-254,2 m? 40-80m>=25; 80-200m*=10; =200m>=1
T2 46,7-317,5 m? 40-120m>=12; 120-220m*=5; =220m>=2
T3 58,1-548 m? 60-180m>=4; 180-300m?=6; =300m>=2
T4 132,3-576 m? 100-300m?=2; 400-600m*=2
T5 318,7-2511,3 m? 300-500m>=3; 1800-2500m>=2
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3.1.3. The form of the DBs base

The form of the DBs base implies the relationship between the length
and the width of the building and refers to three basic divisions: buildings
with square base (ratio about 1:1), buildings with rectangular base (the ratio
of 1:1.5 - 1:2.5), and buildings with an elongated rectangular base (the ratio
of 1:3 - 1:3.5).

The analysis showed that DBs of up to ten cows mostly have the rectangu-
lar base (94% or 34 DBs). Two DBs have the elongated rectangular base (6%).
DBs with eleven to twenty cows are also mainly of rectangular base (18 DBs
or 95%), while only one DB has an elongated rectangular base (5%).

DBs with twenty-one to thirty cows are again mainly with rectangular base
(9 DBs or 75%), two DBs have a square base (17%), while only one DB has
an elongated rectangular base (8%). DBs with a square base exist only within
this type.

DBs with thirty-one to fifty cows are equally with rectangular (2 DBs or
50%) and an elongated rectangular base (2 DBs or 50%). DBs with more than
fifty-one cows are mainly with rectangular base (4 DBs or 80%), while only
one DB has an elongated rectangular base (20%).

With the analysis of all the seventy-six DBs, regardless of the number of
dairy cows, it is concluded that the DBs with a rectangular base are dominant
(88% or 67 DBs). Seven of DBs have elongated rectangular base (9%) and only
two DBs (3%) have a square base.

3.1.4. The height of the facade walls of the DBs

The analysis of the DBs according to the height of the facade walls has
also been done within the basic typology according to the number of animals.
Three types were defined: low-rise buildings (height 1.8-2.5 m), medium-rise
buildings (height 2.5-3.5 m) and high-rise buildings (height 3.5-4.5 m). The
analysis shows that small DBs of up to ten cows are mostly low-rise build-
ings (26 DBs or 72%) and medium-rise buildings (10 DBs or 28%). Dairy
buildings with eleven to twenty cows are also mostly low-rise buildings (9
DBs or 47%), medium-rise buildings (7 DBs or 37%) and high-rise buildings
(3 DBs or 16%).

Dairy buildings with twenty-one to thirty cows are mostly medium-rise
buildings (9 DBs or 75%). Two DBs are low-rise buildings are (17%) and only
one of them is a high-rise building (8%). Dairy buildings of thirty-one to fifty
cows are mostly high-rise buildings (3 DBs or 75%) and one is a medium-rise
building (25%).
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Dairy buildings with more than fifty-one cows are equally low-rise (2 DBs
or 40%) and medium-rise buildings (2 DBs or 40%), while only one is high-
rise building (20%). When looking at the analysis of all the seventy-six DBs,
regardless of the number of cows, the low-rise buildings are dominant (39 DBs
or 51%). These are followed by the medium-rise buildings (29 DBs or 38%)
and high-rise buildings (8 DBs or 11%).

3.1.5. The existence of roof openings on the DBs

Two types of DBs are defined in relation to the existence of roof openings:
DBs with roof opening and DBs without a roof opening. The analysis shows
that small DBs of up to ten cows are mostly without a roof opening (34 DBs or
94%), while 6% of the DBs are with the roof opening (2 DBs). Dairy buildings
with eleven to twenty cows are also mostly without a roof opening (16 DBs
or 84%), while 16% are with a roof opening (3 DBs). DBs with twenty-one
to thirty cows are equally without a roof opening (6 DBs or 50%) and with a
roof opening (6 DBs or 50%). Dairy buildings of thirty-one to fifty cows are
also equally without a roof opening (50% or 2 DBs) and with a roof opening
(2 DBs or 50%).

Dairy buildings with more than fifty-one cows are mainly with a roof open-
ing (4 DBs or 80%), while only one DB (20%) is without the roof opening.
The analysis performed on seventy-six DBs shows that there are fifty-nine
DBs (78%) without the roof opening and seventeen DBs with the roof open-
ing (22%).

3.2. Typology of DBs

The DBs typology has been primarily based on the analysis according to
the herd size (excluding calves). Five types have been identified and those were
enriched with the characteristics defined by the analyzed criteria. Characteris-
tics are assigned to types in relation to the dominant number of DBs appearing
within certain criteria. The table shows the illustrations of types where the DBs
are presented with minimal dimensions (for example: for T1a - surface area 40
m?, rectangular base 1:1.5, low DB height of facade walls 1.8 m and without
roof opening).

The maximal dimensions of DBs are provided with a shaded base surface
and a dotted line of the structure of the building (for example: for Tla — 80 m?
area, rectangular base ratio 1:2.5, low DBs height of facade walls 2.5 m and
without roof opening). Synthesis of the DBs types and their basic characteris-
tics are shown in detail in Fig. 1.
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P=40-80m’; RB 1:1,5-1:2,5; H=1,8-2,5m; NRW

P=100-300m’; RB 1:1,5-1:2,5; H=1,8-2,5m; NRW

T1b

P=80-200m’; RB 1:1,5-1:2,5; H=2,5-3,5m; NRW

P=100-300m’; RB 1:1,5

5; H=3,5-4,5m; NRW

T2a

P=40-120m’; RB 1:1,5-1:2,5; H=1,8-2,5m; NRW

Tdc

P=400-600m’; REB 1:3-1

; H=3,5-4,5m; YRW

T2b

P=120-220m’; RB 1:1,5-1:2,5; H=2,5-3,5m; NRW

T5a

P=300-500m’; RB 1:1,5-1:2,5; H:

8-2,5m; NRW

T3a

P=60-180m’; RB 1:1,5-1:2,5; H=1,8-2,5m; NRW

P=300-500m’; RB 1:1,5-1:2,5; H=2,5-3,5m; YRW

T3b

P=180-300m’; RB 1:1,5-1:2,5; H=2,5-3,5m; YRW

TS¢

P=1800-2500m’; REB 1:3-1:3,5; H=2,5-3,5m; YRW

T5d

P=1800-2500m’; RB 1:1,5-1:2,5; H=3,5-4,5m; YRW

Fig. 1. Synthesis view and basic characteristics of DBs’ types / subtypes
(P = useful surface area of the DBs; RB = rectangular base form; REB = rectangular
elongated base form; H = height of the facade walls of the DBs; YRW = with roof
opening on the DBs; NRW = no roof opening on the DBs).

3.2.1. Type 1 (Subtypes Tla and T1b)
Type 1 represents the DBs with a productive herd of five to ten dairy cows.
It occurs in two subtypes that differ in the surface of the building and the height
of the facade walls. Subtype T1a represents the DBs surface area of 40 to 80
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m? and low building height of facade walls from 1.8 to 2.5 m. The second one,
subtype T1b is buildings of the base area of 80 to 200 m? and medium high DBs
height of facade walls from 2.5 to 3.5 m. In both subtypes, DBs are with rect-
angular base (ratio of width and length 1:1.5 - 1:2.5) and without roof opening.

3.2.2. Type 2 (Subtypes T2a and T2b)

Type 2 represents DBs with a productive herd of eleven to twenty dairy
cows. It occurs in two subtypes that also differ in the surface of the building
and the height of facade walls. Subtype T2a represents DBs surface area of 40
to 120 m? and low height of facade walls from 1.8 to 2.5 m. On the other hand,
subtype T2b represents DBs surface area of 120 to 220 m? and medium-rise
building height of facade walls from 2.5 to 3.5 m. In both subtypes, buildings
are with rectangular base (ratio of width and length 1:1.5 - 1:2.5) and without
a roof opening.

3.2.3. Type 3 (Subtypes T3a and T3b)

Type 3 represents DBs with a productive herd of twenty-one to thirty dairy
cows. It occurs in two subtypes that differ in the surface of the building, the
height of the facade walls and the existence of the roof opening. Subtype T3a
represents the DBs surface of the base of 60 to 180 m?, which have a low
height of facade walls from 1.8 to 2.5 m and without a roof opening. On the
other hand, subtype T3b represents DBs surface area of 180 to 300 m?, which
are medium-rise high facade walls of 2.5 to 3.5 m and with a roof opening.
In both subtypes DBs are with rectangular base (ratio of width and length
1:1.5 - 1:2.5).

3.2.4. Type 4 (Subtypes T4a, T4b and T4c)

Type 4 represents DBs with a productive herd of thirty-one to fifty dairy
cows. It occurs in three subtypes, out of which subtype T4a and subtype T4b
differ only in height of facade walls, while their other characteristics are the
same. Subtype T4a represents low-rise buildings, with the facade walls from
1.8 to 2.5m high, while subtype T4b represents buildings of high facade walls
of 3.5 to 4.5m. Both subtypes represent DBs surface area of 100 to 300 m?,
with a rectangular base (ratio of width and length 1:1.5 - 1:2.5) and without a
roof opening. The subtype T4c represents the DBs surface of the base of 400
to 600 m?, which are of elongated rectangular base (ratio of width and length
1:3 - 1:3.5) and with the roof opening. These are high buildings with the facade
walls of 3.5 to 4.5 m high.
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3.2.5 Type 5 (Subtypes T5a, T5b, T5c and T5d)

Type 5 includes DBs with a productive herd with more than fifty-one dairy
cows and those were dominantly loose housing barns. It appears in four sub-
types, of which subtype T5a and subtype T5b have the same surface area of 300
to 500 m?, of rectangular base (ratio of width and length 1:1.5 - 1:2.5). Subtype
T5a is a low-rise building with the facade walls of 1.8 to 2.5 m high and with-
out a roof opening, while the subtype T5b is a medium-rise building with the
facade walls from 2.5 to 3.5 m high and with a roof opening. Subtypes T5c and
T5d also have the same surface area, much larger than the previous two sub-
types - from 1800 to 2500 m? and appear with the roof hole. Objects belonging
to subtype T5c have elongated rectangular base (ratio of width and length 1:3
- 1:3.5) with medium height of facade walls - from 2.5 to 3.5 m. The subtype
T5d represents buildings of rectangular base (ratio of width and length 1:1.5 -
1:2.5) with high facade walls — from 3.5 to 4.5 m.

4. DISCUSSION

The majority of the farms visited in this research were small-scale farms,
as it is typical for BA dairy sector (FAO, 2012; Glavi¢ et al., 2017; Erbez et
al., 2018). The analysis performed on seventy-six DBs shows that the surface
of the DBs base does not depend on the productive herd size. For example,
the surface of the base of 130 m? has DBs with a herd size of five to thirty-one
cows. This points to the fact that in individual stalls with less animals space for
cows is also used for other functions (storage of machinery and feedstuffs for
example), or to the fact that some DBs have been inadequately built. Similar
findings were recorded in Norway, where there were large variations of the size
of spaces allocated for lactating cows in free stall barns, with 5.9 to 12.9 m?
per a barn. Inadequate use of barn space could also be the reason of the ineffi-
ciency of small farms (Naess, Stokstad, 2011). Consequently, there is a lack of
possibilities for investment (new animals, farm equipment, etc.) and according
to Mazur et al. (2015) highest labour inputs.

When analyzing the form of DBs base, there were no special differences among
the farms. Majority of the farms were of rectangular shape, which is almost regular
approach in DBs construction regarding the farm management. However, this could
also be due to better energy performance and heating in cold period of the year in
comparison to the square shape (Tuhus-Dubrow, Krarti, 2010; Mokrzecka, 2018),
as majority of the visited DBs had longer walls facing the south.

Majority of the DBs were with low or medium-rise buildings (89%). There
are several explanations of this. Firstly, the majority of farms were older (tie-
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stall housing system was in 92% of farms) and more demanding construction
works on farm objects were not usual in private farms in the past. Secondly, the
farmers probably thought that low-rise farms have lower energy consumption
and thus were warmer in winter period. That is not always good for animals.

Roof openings are not quite common at visited barns in BA, especially the
smaller ones. Therefore, this issue deserves better attention, primarily because
of the importance of light in the barns since it affects the health of dairy cows.
As it is known, the adequate amount of light could increase milk yield (Espino-
za, Oba, 2017), but also health of animals (Dahl, Petitclerc, 2003).

In this research, five main types and thirteen subtypes were marked. The
construction of the defined types/subtypes is complex and some design solu-
tions (doors, loft area, height of the walls etc.) significantly determine the pos-
sibilities for further development of the farms. It is noticed that the number of
dairy farms throughout the world has been decreasing while at the same time the
number of the cows per herd has been increasing (Marco et al., 2008; Barkema
et al., 2015). The authors didn’t meet any similar findings in the available re-
searches that deal with the DBs typology. Scientific papers are mainly related
to the examination of the environmental impact on dairy farms (Bakken et al.,
2017; Galloway et al., 2018), low-input dairy farming (Bijttebier et al., 2017),
estimated release of nutrients into the environment on dairy farms (Schiavon
etal., 2019), implementation of herd health plans (Blanco-Penedo et al., 2019),
smart farming systems (Wolfert et al., 2017), designing agro-ecological farming
systems with farmers (Lacombe, Couix, Hazard, 2018), etc. In BA, scientific
papers are mainly engaged in the research: improving design of dairy cows
housing (Trkulja, Erbez, 2018), indoor climatic status and welfare of dairy cows
(Erbez et al., 2016; Vazi¢ et al., 2015; Jovovic et al., 2014), etc.

5. CONCLUSION

It has been confirmed that there are many different approaches in the hous-
ing of dairy cows in BA. It can be noted that most farms are built according to
the availability of sources, personal perception of constructors and their actual
knowledge in the time when DBs were built. There is only a small number of
DBs really intended for the purpose of housing of dairy cows and which fulfill
the current understanding of dairy cows’ welfare.

In this paper, concrete measures of DBs are given, i.e. the proportions of
the DBs (base useful surface area, form of the base, height of the facade walls).

The paper also provides an overview of the individual functions that these
buildings fulfill in terms of the welfare of animals, such as the existence of roof
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openings and access to daylight for animals. Taking into account all the above
mentioned, the results of this research offer the starting point and information
relevant for the acquisition of the adequate politics, strategies or planned solu-
tions for the reconstruction of facilities, all in order to improve the dairy sector
in BA or other countries with the similar situation in the housing of dairy cows.
In addition, the typology of DBs can also help define environmentally friendly
actions. Further research in this field should be directed to the analysis of the
efficiency of milk production, working processes on farms and health and wel-
fare of dairy cows within the defined types and subtypes of DBs. In this way,
in the process of architectural design, it is possible to improve the existing pat-
terns and approaches.
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HEREDITARY VARIABILITY OF BIOLOGICAL
FEATURES OF MULBERRY SILKWORM UNDER
DIFFERENT CONDITIONS

Mirzaeva Arzu Rafail gizi

For the study, mulberry silk was used for different feeding seasons (spring,
summer, autumn) and adverse environmental conditions (high temperature, low
humidity, poor quality feed) using Atlas-1 and Atlas-2 lines.

During the study, we calculated the selection and genetic parameters (selection
variance (SD), genetic growth (R) and realized heritability (h2R) ratios) of the lead-
ing adaptive selection traits in successive generations of the Atlas-1 and Atlas-2 lines.

As a result, compared to the line control population, the Atlas 1 line had a
higher rate than the Atlas 2 line for the selection variance. Genetic growth was
higher in F7 and F'8 than the F6 lineage of the Atlas 1 line. The satin 2 line was
the lowest in F7 and the highest in F7 and F8 generations.

The biological parameters of both lines have a high barometric mass due to
the hereditary coefficient, the barrel curtain mass is moderate, and the survival
barrel silence is even lower.

Generally, both lines have the ability to be inherited by biological indica-
tors. The results from our selection experiments confirmed our theoretical pro-
visions and made it clear that adaptive breeding carried out under pessimistic
feeding of all generations would be beneficial.

Keywords: Mulberry silk: hybrid; environmental factors, seasonal feeding;
heritability,; biological symptoms.

HACJIEACTBEHHASA UBMEHYUBOCTbD
BUOJIOI'MYECKHUX ITPU3HAKOB TYTOBOI'O
HIEJKOIIPAJA B PASHBIX YCJIOBHUAX

Mup3zaesa Ap3y Paghaun xvi3ot

Hccnedosanue nposoounocy 6 pasiuuHvle nepuoobl KopmieHus (éecna,
J1€MO, 0Celb) U OCHOBbIBANIOCH HA HEONALONPUSIMHbBLE YCIOGUSL OKPYHCAIOULEll
Cpeobl (8bICOKASL MeMNePAmypd, HUKASL GIANCHOCTb, HUZKOE KA4eCmE0 KOpMa)
C UCNONb308ANUEM TUHUL MYMO0B8020 wenkonpsada Amnasz-1 u Amnas-2.
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B xo00e uccnedosanus Ovlau 6bInOIHEHbL paciemsvl 6e0VUWUX NPUHAKOG
aoanmueHo2o0 omoopa, CeleKYUOHHbIX U 2eHeMUYeCcKUx napamempos (cenex-
yuonnvix oupghepenyuanos (SD), cenemuueckozo socnpoussoocmea (R) u pe-
anuzosannou Hacreocmeennocmu (h2R)) 6 nociedogamenvbHblX NOKOJEHUSX
aunutl Amnaz-1 u Amnasz-2.

B pesynomame, no cpasnenuio ¢ KoumponbHou nonyaayuet aunuu, aunus Am-
nas-1 umena donee 8bicOKYIO cKOpocmy, yem aunusi Amnaz-2.0s ducnepcuu 8ol-
bopa. I'enemuueckuii pocm ovin evie y F7 u FS8, wem y aunuu F6 munuu Amnas-1.
Jlunus Amnasz-2 ovina camoti Huskou 8 F'7 u camoti svicoxoui 6 nokonenusx F7 u F8.

buonoeuueckue napamempul 06eux 1uHULL O KOIQDUYLUEHMY HACTIeOCMEEHHO-
cmu ObLIU,; MACCA ACUBO2O KOKOHA 8bICOKAS, MACCA BYAU KOKOHA CPEOHSIS, UETIKO-
BUCTNOCHb HCUBO20 KOKOHA HU3KASL, 0aXHCe ONYCKAEMCsl 00 MUHYCOBO20 NOKA3AMEIAL.

Kax npasuno, obe nunuu obradarom cnocoOHOCMbI0 HACIe008AMbCsL NO
buonozuueckum nokazamenam. Pezyniomamol HAWUX CeNLeKYUOHHBIX IKCHEpPU-
MEHMO8 NOOMBEEPOUNU NPEONOINHCEHHbIE HAMU MeopemuyecKue NovL0NCeHUs U
oanu NoHAMb, YMo a0anmueroe pasgedenue, nymem 8CKAPMIUBAHUSA BCeX NO-
KOJIHULL 8 NECCUMUCIMUYECKUX YCII08USX, OyOem Nnoae3HbIM.

Knrouesvie cnosa: mymosvitl wenkonpso, subpuod; Gaxkmopwvl 3Kojocuye-
CKOll cCpeodbl; Ce30HHOe NUManue,; HACIeOCMBEHHOCHb, DUONI02UYEeCKULL NPUSHAK.

Introduction

Creation of breeds and hybrids adapted to climatic conditions, high-yielding
and high-quality, local gene-pool and common commercial breeds and hybrids
with global breeding intentions is important for our state today.

In modern agricultural animals breeding and intercultural duplication is used
mainly as a traditional method. As a result, it is considered to be an effective meth-
od for the breeding of animal species. In modern agricultural animals breeding
and intercultural duplication is used mainly as a traditional method. As a result, it
is considered to be an effective method for the breeding of animal species.

The development of a new organism that results from a combination of two dif-
ferent sexes is accelerated, enhanced, and more productive, also called heterozygos-
ity. In silkworm, heterozygous force and hybridization are widely used. Even silk is
one of the most commonly used industries, which have grown from hybridization
to extensive manufacturing and industrial scale (Nacheva, Tzenov, Petkov, 2004).

Increasing the productivity of mulberry silkworm breeds is achieved by
breeders in the process of their selection, mainly by selection for biological
features and sometimes for technological reasons. It is known that the selection
effect directly depends on the value of the genetic parameter called the heri-
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tability factor. However, this genetic parameter is not a constant quantity that
remains constant. Changing the feeding conditions of the parent and offspring
of mulberry silkworm’s results in a change in the value of this genetic parame-
ter, which in turn cause a change in the selection effect. It is worth noting that
the impact of feeding on parents and offspring of mulberry silkworm on the
hereditary coefficient of quantitative traits of mulberry silkworms, including
biological ones, is one of the few issues that have been studied. For example,
in Uzbekistan, the first study on the inheritance ratios for the control population
based on our literature data began in the 70s of the last century on the inher-
ited economic quantities of mulberry silkworms in the former Soviet Union.
For the first time in the former USSR U. Nasirillayev (Nasirillacv, 1985) and
in Azerbaijan under the leadership of U. Nasirillayev B. Abbasov (Abbasov,
2000) studied the hereditary biological characteristics of cocoon.

Methodology and material

In practice of every three years, in spring, summer, and autumn seasons,
from the 1st day of the fourth age until the end of feeding, the temperature in
the greenhouse is 28-30°C (norm 23-24°C) and relative humidity is 50-55%
(norm 70-75). %) is kept low. By the age of 1 to 3 years, mulberry silk was fed
6 times a day (7-8 times) and 4 times (5 times the norm) during the fourth age.

As for both selection experiments, line selection of the line Atlas-1 and At-
las-2 started from the 1st generation and continued through the 8th generation,
and we used “control populations” to determine the genetic effect of the se-
lection (Mirzoeva, Karaev, Seidova, 2018; Stahl, Rush, Schiller, Vahal, 1973;
Petkov, Petkov Z., Greiss, 2003).

Generation of offspring was made from unfavorable feeding options in each
line, and biological indicators were determined.

On the basis of the numerical material obtained from the experiment, the
inheritance coefficients of the biological productive traits of both lines were
determined (Table 1-2).

The coefficient of actual inheritance is determined by the following formula
(Stahl, Rush, Schiller, Vahal, 1973);
=R - YimVo

SD  X,-Xo

- here the actual (real) selective effect of R activity is the difference between
the mean values of the children of the selected and unselected parents (R=Y, - Vo);

Difference in SD between the selection variance or the mean of the selected
parent group and population (SD = X,-Xo);
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In our analysis, we are guided by the following genetic clauses: It is known
that the genetic effect of selection for any quantitative trait (R), that is, the ge-
netic increase in trait in the offspring, is the average phenotypic value of the
offspring (Range). The genetic increase in trait in the offspring should be equal
to the difference in the average phenotypic value (Xp ) of the offspring (Xp W)
in the offspring, which is mathematically expressed by R =X —X formula
(Kenzhaev, 1981; Nasirillaev, 1985).

Our researchers have often conducted this experiment from F1 to F5. How-
ever, since many hybrids have lost their heterozygosity after the F5 generation,
we have passed our experiment from F5 to F8, since the generation of mulberry
silk breeds is expected to produce at least 9—12 generations which causes some
indicators to change.

Results of the study: From our experience we can say the same.

First, the heritability of the biological traits of mulberry silkworms is adverse-
ly affected by environmental deterioration, including deterioration of feed quality.

Second, the reduction of hereditary ratios is more strongly influenced by
the nutritional conditions of the parents and offspring, and in the summer and
autumn compared with the spring.

Third, the heritability of the biological trait depends on the degree of tol-
erance to adverse environmental conditions of the breed or hybrid that is at-
tributed to the various environmental factors, including the quality of the feed.

We used the “control population” method to accurately determine the ge-
netic effect of the sampling on both lines.

Table 1.
Leading selection symptoms in successive generations of the Atlas-1
line selection and genetic parameters. (selection differentials,
genetic growth and realized heritability ratios)

Signs of The parents’ generation The offspring WR
selection X pop X SD Xonp | Xep | R
Fs F
DBK 1,86 1,98 0,12 2,07 2,15 0,08 0,666
BPK 441 475 34 462 478 16 0,470
DBI 23,73 24,00 0,27 22,39 22,22 -0,17 -0,629
Fs F;
DBK 2,15 2,35 0,20 1,86 2,02 0,16 0,800
BPK 478 525 47 440 470 30 0,800
DBI 22,22 22,34 0,31 23,30 23,30 0,10 0,322
F; Fy
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End of the Table 1.
DBK 2,02 2,15 0,13 1,87 2,04 0,07 0,538
BPK 470 510 40 433 458 25 0,626
DBI 23,30 23,73 0,43 23,17 22,40 0,23 0,534
DBK-age cocoon weight, BPK-barrel curtain mass, DBI-age cocoon silk.

Table 2.
Leading selection symptoms in successive generations of the Atlas-2
line selection and genetic parameters. (selection differentials, genetic)
growth and realized heritability ratios)

Signs of The parents’ generation The offspring R
selection Xopop Xen SD Xane | Xep | R
Fs Fe
DBK 1,86 1,95 0,06 2,12 2,12 0,00 0,600
BPK 432 465 18 492 480 -10 -0,555
DBI 23,22 23,84 0,18 22,73 22,60 -0,13 -0,07
Fe F,
DBK 2,12 2,27 0,15 1,95 2,06 0,11 0,733
BPK 480 525 45 456 490 34 0,755
DBI 22,60 23,12 0,52 23,43 23,78 0,35 0,670
F; Fg
DBK 2,06 2,22 0,16 1,98 2,09 0,11 0,687
BPK 490 500 10 463 468 5 0,500
DBI 23,78 22,52 -1,26 23,41 22,30 -1,11 -0,880

DBK-age cocoon weight, BPK-barrel curtain mass, DBI-age cocoon silk.

From the data, it is clear from the data that the selection of lines Atlas-1 and
Atlas-2 over the 5th generation, the differential selection bar weighs 0.12 and
0.06 g per barrel mass, 34 and 18 mg per barrel mass, and 0.27% and 0.18% re-
spectively. As it can be seen, the biological signs of the Atlas-1 line are, to some
degree, higher than that of the Atlas-2 line. Selection differentials obtained from
the 6th generation selection of lines Atlas-1 and Atlas-2 are 0.20 and 0.15 g for
the mass of the live cocoon, 47 and 45 mg for the barrel mass, and 0% for the
silica silk density. , 31 and 0.52% respectively. As it can be seen, the biological
signs of the Atlas-1 line are higher than the selection bias mass of the Atlas-2
line, while the Atlas-2 line is higher for the Atlas-1 line. In the latter generation,
it is clear that in the 7th generation, the differential selection of the lines Atlaz-1
and Atlaz-2 was 0.13 and 0.16 g, respectively, for the mass of the barrel, 40 and
10 mg for the barometric mass, and the silica of the live bar. 0.43 and -1.26%.
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As it can be seen, the biological signs of the Atlas-1 line are, to some degree,
higher or lower than that of the Atlas-2 line. Even with the selection differential,
the silica of the living bar decreased by 1.26%.

Under the influence of the selection of Atlas 1 line on the 5th generation, the
6th generation of the cocoon is 0.08 g for the average mass of the live cocoon,
16 mg for the average barrel curtain, and 0.17% for the cocoon silk. Atlas 2 did
not increase with the average mass of the live cocoon, the average mass of the
barrel curtain was 10 mg, and the genetic barrel was 0.13%. Under the influ-
ence of the sampling of the 6th generation of Atlas-1 lines, the 7th generation
of lines had a genetic increase of 0.16 g per barrel average weight, 30mm per
barrel average mass, and 0.10% for live barrel silk. There was an absolute ge-
netic increase in saturation of line 2 satellites by 0.11g to the average mass of
the cocoon, to 34 mg per barrel mass, and to 0.35% for the survival of silica.
Under the influence of the sampling of the 7th generation of satin-1 lines, the
average mass of the live cocoon in the 8th generation of the lines is 0.07g, the
average mass of the barrel is 25mg, the live barrel silk is 0.23%, the thickness
of the barrel is 0%. There was a genetic increase of 11g, the average mass of
the barrel curtain was Smg, and the silkworm was 1.11%.

The data in Table 1-2 show that in the 6th generation of the Atlas-1 line, the he-
reditary coefficient was 0.666 g according to the mass of the live cocoon, 0.470 mg
for the barrel mass, and 0.629% for the live barrel silk. Atlas 2, there was an increase
of 0.600kg per cocoon mass, a decrease of 0.55mg per barrel mass, and a reduc-
tion of -0.007% for silica barrel. In the 6th generation of both lines, we observed a
legacy of succession. In the 7th generation of the Atlas-1 line, the hereditary coef-
ficient was 0.800 g for the mass of the live cocoon, 0.800 mg for the barrel curtain
mass, and 0.322% for the cocoon silk mass. Atlas 2 was 0.733 g for the mass of the
live cocoon, 0.755 mg per barrel mass, and 0.670% for the cocoon silica. In the 8th
generation of the Atlas-1 line, the hereditary coefficient was 0.538g for the mass of
the live cocoon, 0.625mg for the barrel mass, and 0.534% for the cocoon silk. In
Atlas 2, there was a decrease of 0.677 kg by the mass of the live cocoon, 0.500 mg
by the mass of the barrel curtain, and by 0.880% on the silica of the live cocoon.

Result

There are enough lines for both lines to pass through their biological characteris-
tics. The Atlas 1 line had higher performance. Based on the results of our experience,
we propose that the creation of new breeds (reducing the feed rate, increasing the
temperature in the greenhouse, reducing relative humidity, etc.) to feed in unfavor-
able conditions. In this case, biological characteristics of the descendants of individ-
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uals selected during the spring and spring-autumn seasons of the next generation,
in particular, the inheritance coefficients of the leading selection trait will remain
quite high, but the cost of changing the selection as a result of selection increases
with phenotypic variability of biological traits in adverse conditions.

As a result, the genetic effect of selection on all seasons will increase sig-
nificantly and be fully realized. This will reduce the cost of creating new breeds
and improving existing breeds and reduce costs for the process.

Thus, how artificially unfavorable it is during the seasons, due to changes
in the content of mulberry leaves, and whether the heat is too high or too hot
during the seasons increases the phenotypic variability of all biological traits.
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FUNGICIDAL ACTIVITY
OF COLLOIDAL COPPER PARTICLES
OBTAINED ON THE BASIS OF THE EXTRACT
OF THE ALCHEMILLA VULGARIS

Kozlova V.N., Nikishina M.B.,
Ivanova E.V,, Atroshchenko Yu.M.

The effect of colloidal particles on the growth of phytopathagen fungi of
various taxonomic classes was studied.
Keywords: colloidal copper particles; fungicides, fungi-phytopathogens.

OYHI'MLUMIHASI AKTUBHOCTD
KOJIJIOUJAHBIX YACTHUL MEJIU, TOJTYYEHHBIX
HA OCHOBE YKCTPAKTA MAHXKETKHU
OBBIKHOBEHHOW

Ko3noea B.H., Hukuwiuna M.b.,
Heanoea E.B., Ampouienxo 10.M.

H3yueno susinue KoIIOUOHBIX YACMUY MeOU HA pOcm 2pubos-pumonama-
2€H08 PA3IUYHBIX MAKCOHOMUYECKUX KIACCO8.
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The problem of environmentally friendly agriculture is currently becoming
increasingly relevant. One way to solve this problem is to use metal colloids
obtained from plant extracts as biologically active preparations. It is known that
copper nanoparticles exhibit pronounced biological activity [1]. In the present
work, the fungicidal activity of a colloidal solution, including copper and ex-
tract of Alchemilla vulgaris, was investigated.

The starting aqueous plant extract was prepared in a Soxhlet extractor. The
weight of a sample of plant material was 50 g, the volume of water was 250 ml.
To obtain a colloidal solution, 8.5 ml of the filtered extract was added dropwise
to 50 ml of a solution of copper nitrate (C=0.001 mol / L) at room temperature,
with constant stirring. The color of the solution became darker after 10 minutes
of reaction, which indicated the development of copper nanoparticles. To study
the effect of concentration on the biological activity of colloidal copper, three
solutions were prepared by dilution: the initial solution (1), dilution 10 times
(2), dilution 100 times (3), and dilution 1000 times.

The fungicidal activity of the test substance was studied in vitro on seven
phytopathogen fungi of various taxonomic classes, which are the causative
agents of the most common diseases for the main types of agricultural plants in
the central zone of Russia. Fungi were used: V. inaequalis — the causative agent
of scab apple trees, R. solani — the causative agent of rhizoctonia, F. oxysporum,
F. moniliforme — causative agents of fusarium cereal crops, B. sorokiniana — the
causative agent of root rot, S. sclerotiorum — the causative agent of white rot,
P, ostreatus — the causative agent of yellow mixed rot of tree trunks.

Fungicidal activity was determined by the method [2]. Fungal mycelium
was measured on the 3rd day after sowing. The effect of the drug on the radial
growth of mycelium was studied in three dilutions. The percentage of inhibi-
tion of mycelial growth was calculated by Abbott from the time of sowing. The
experiment was repeated three times. The analysis data are presented in table 1.

Table 1.
Fungicidal activity of Alchemilla vulgaris extract
and colloidal solutions of copper based on it
Phyto- Mycelium growth inhibition rate, %
pathogenic Alchem@lla Solutions of Collo@dal Collo.idal Collo.idal
fungi vulgaris Cu(NO,),, solution solution | solution
extract C=10°mol /1 Ne 1 Ne 2 Ne 3
F. moniliforme -33 17 0 17 0
F. oxysporum 25 25 25 38 25
V. inaequalis -67 0 -33 0 0
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End of the table 1.

R. solani -300 0 -67 0 -67
B. sorokiniana -140 20 -20 20 0
P, ostreatus 86 86 86 86 86

A. alternata -75 -25 -300 -50 -100

Thus, the fungicidal activity analysis data presented in Table 1 illustrate the high
fungistaticity of all test samples with respect to P. ostreatus. The percentage of in-
hibition of mycelial growth in all experiments with this phytopathogen fungus is
86%. To a lesser extent, growth inhibition of £ oxysporum mycelium occurs. The
decrease in the growth rate of this fungus when treated with all the studied solutions
varies from 25 to 38%. In all other cases, both the plant extract and the synthesized
colloidal solutions of copper do not significantly affect the growth of fungi — phy-
topathogens, and in some cases even stimulate the growth of mycelium.
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THE BIOLOGICAL ACTIVITY
OF COLLOIDAL COPPER PARTICLES OBTAINED
BY “GREEN SYNTHESIS” BASED ON THE EXTRACT
OF THE ALCHEMILLA VULGARIS

Kozlova V.N., Nikishina M.B.,
Ivanova E. V., Atroshchenko Yu.M.

The effect of colloidal copper particles on the germination energy and bio-
metric parameters of wheat seedlings was studied.
Keywords: colloidal copper particles; growth regulators; germination energy.

BHOJIOI'MYECKAS AKTUBHOCTbD
KOJJVIONJHBbIX YACTHUII ME/IA, ITOJTYYEHHBIX
IIYTEM «3EJIEHOT'O CUHTE3A» HA OCHOBE
3KCTPAKTA MAHXXETKH OBBIKHOBEHHOM

Kosznoea B.H., Huxuwuna M.b.,
Heanosa E.B., Ampouwenko FO.M.

H3yueno enuanue KoiIoUOHBIX YACUY MeOU HA dHEP2UI0 NPOPACAHUA U
buomempuueckie noKazameiu npopoOCMKO8 NULEeHULbL.

Knioueewie cnosa: konnouonvie yacmuyvl Meou,; peynisimopsbl pocmad, dHep-
2us npopacmanus.

The materials presented in the article describe the effect of colloidal cop-
per particles synthesized on the basis of the Alchemilla vulgaris extract on the
germination energy and biometric parameters of wheat seedlings. It is known
that colloidal copper particles exhibit pronounced biological activity, including
bacteriostatic and bactericidal action [1]. Copper nanoparticles were obtained
by the method of “green synthesis” by reducing copper nitrate to metal. Ex-
tracts from the Alchemilla vulgaris were used as reducing agents. The recovery
involves biologically active substances contained in plants, namely tannins, fla-
vonoids, anthracene derivatives, coumarins, terpenoids, polysaccharides.

The starting aqueous plant extract was prepared in a Soxhlet extractor. The
weight of a sample of plant material was 50 g, the volume of water was 250 ml.
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Further, on the basis of the initial solution by dilution, three extracts of different
degrees of dilution were obtained (table 1).

Table 1.
Preparation of aqueous extracts of ordinary cuffs of varying degrees of dilution
Ne plant extracts Power dilution
1 Source extract
10-fold dilution
3 100-fold dilution

To obtain a colloidal solution, 8.5 ml of the filtered initial extract was added
dropwise to 50 ml of a solution of copper nitrate (C = 0.001 mol / L) at room
temperature, with constant stirring. The color of the solution became darker af-
ter 10 minutes of reaction, which indicated the development of copper nanopar-
ticles. To study the effect of concentration on the biological activity of colloidal
copper, three solutions were prepared by dilution: the initial solution (1), dilu-
tion 10 times (2), dilution 100 times (3), and dilution 1000 times.

The effect on seed germination energy is one of the indicators of the stim-
ulating activity of any drug. Wheat seeds were chosen as the object of study
because of their optimal size, short germination time, and high stress resistance.
Data on the study of germination energy are presented in table 2.

Table 2.
Wheat germination energy
Germination energy, %

Seed treatment 3 days after soaking | 6 days after soaking | 9 days after soaking
Colloid Ne 1 76,7 93,3 93,3
Colloid Ne 2 76,7 76,7 93,3
Colloid Ne 3 83,3 83,3 83,3

H,O 93,3 93,3 100
Cu(NOs), 66,7 73,3 96,7
Extract Ne 1 73,3 73,3 83,3
Extract Ne 2 80,0 93,3 93,3
Extract Ne 3 73,3 83,3 93,3

The data presented in table 2 show that neither the original extracts nor the
synthesized colloids show a significant ability to stimulate the processes of seed
germination. The highest rates of germination energy are observed in the exper-
iment with water.

Biometric indicators recorded on the 9th day after the start of treatment al-
low us to evaluate the biological activity of the tested drugs in relation to the
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growth processes that occur in plants at the initial stage of development. The siz-
es of wheat shoots treated with different compositions are presented in table 3.

Table 3.
Biometry of wheat plants
o o o -~ . - -
B— | B | e o o E— | 8| 8
= ol = o = o o E=-Y) 8 o =]
=) ) ) jas) = I3 I R
O O O 3 o o o
Shoot 1113109 [ 12,041.6 | 15,6513 | 21,4445 | 142413 | 143414 | 143414 1435511
height, cm

The data in table 3 show that the extracts of the Alchemilla vulgaris, as well
as colloidal solutions of copper obtained on the basis of these extracts, inhibit
the growth processes in the shoots of wheat in the early stages.
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OLEHKA 3ATI'PA3ZHEHUA
XJOPUA-UOHAMMU MAJIBIX PEK
HUKHEBAPTOBCKOI'O PAMOHA

Anazynoe /I.A., Heanoea A.B.

Baoicnoe 3nauenue 6 oyenke sxonocudeckoli cumyayuu 6 Xanmoi-Marncuti-
CKOM ABMOHOMHOM OKpY2e NPeOCMAagsIIon KOHYEHMPayuu XUmMuueckux euyecms
6 NOBEPXHOCHHBIX 600AX U OOHHBIX OMIOINCEHUAX, KOMOPble XAPAKMEPU3VIOm
mexHozeHHble NOMOKU 3A2PAIHAIOUUX BeUecms 6 PalloHax HeghmenpomviCios.
Xnopuonoe 3azpsasmenue Maubix pex npueooum K ux Hakon1eHuio 8 OOHHbIX Om-
JodHcenusx. Boicokue kxonyenmpayuu xnopuod-uonos 6 n08epXHOCMHBIX 800aX U
OOHHBIX OMAOMHCEHUAX HE2ATNUBHO B030EUCMBYIOM HA PEUHYIO IKOCUCTIEMY.

Knioueswie cnoga: pexu; nosepxnocmuule 600bl; OOHHbIE OMILOINCEHUS, X0~
Ppuobl; 3azpsizHeHue.

ASSESSMENT
OF CHLORIDE ION POLLUTION OF SMALL
RIVERS IN THE NIZHNEVARTOVSK REGION

Alagulov D.A., Ivanova A.V.

The importance in assessing the environmental situation in the Khanty-Man-
si Autonomous Okrug is represented by the concentration of chemicals in sur-
face waters and bottom sediments, which characterize the technogenic flows of
pollutants in the areas of oil fields. Chloride pollution of small rivers leads to
their accumulation in bottom sediments. High concentrations of chloride ions
in surface waters and bottom sediments adversely affect the river ecosystem.

Keywords: rivers; surface waters; bottom sediments; chlorides, pollution.

BBenenne

XaHTbl-MaHCUHCKNUN aBTOHOMHBIM OKPYT SIBJISIETCS] OTHUM M3 TJIaBHBIX pe-
THOHOB, TJIe BEAYTCS pa3Belka U J0ObIYa YIIIEBOAOPOAHOTO CHIPhsI, KOTOPbIE
HEIMOCPEICTBECHHO COTPOBOXAAIOTCS BECbMa 3HAYUTEIBHBIM TEXHOTCHHBIM
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BO3ZICICTBHEM Ha OKpYXKaIoIyto cpeny. OCBOCHUE MECTOPOXKICHUN YITIeBO-
JOPOTHOTO CHIPBSI MPUBOIUT K M3MEHEHHIO OHOTOIIOB B pe3ybTaTe OIOKHPO-
BaHUs OOJIOTHOTO CTOKA, 3arPSI3HEHUIO BEICOKOMUHEPATN30BaHHBIMU BOJAMH,
BCJIE/ICTBHE HAKOTUICHHIO B 9KOCHUCTEMAX TOKCHYHBIX M SIZIOBUTHIX DJIEMEHTOB.
XJ10puIBI XOPOLIO PACTBOPSAIOTCS B BOAE, 00Pa3yIOT C HEH CHCTEMY B3aUMOpPAac-
TBOPHMBIX KUAKOCTEH. DTO CTOWKHE, Hepasaralolecs: 1 HecopOupyrommecs
BEIIIECTBA, 00IaaonNe BHICOKOH MUTPAMOHHON criocoOHOCThI0. [ToaTomy
XJIOPUABI MOT'YT paCIIpOCTPAHATHCA B BOAOTOKAX HA 3HAYUTCIIbHBIC paCCTOSTHUSA
1 00pa30BHIBAThH OOJBIINE MO MPOTSHKEHHOCTH U TT0 TUTOIIAAN 00IaCTH 3arpsi3-
HEHUsI, C TIOCIEAYIONIMM UX HAKOIUICHHEM B JOHHBIX OTJIOKCHHSX.

He.]'ll) HCCJICAOBAHUSA
OHGHKa 3arpsA3HCHUSA MAJIBIX PEK XJIOPUA-NOHAMH.

Marepuajbl 1 METOIbI UCCJIE0BAHUS

B xone mccnenoBanns ObUTa IPOBEICHA OINCHKA 3arpsI3HEHUS XJIOPUA-U-
OHAMH TOBEPXHOCTHBIX BOJ M JOHHBIX OTJIOXCHHUI WCCIEIyeMOH pPEeKH
HwmxueBapToBckoro paiiona. B xonme uccnenoBanus ObUTH 0TOOPaHBI MPOOBI
MTOBEPXHOCTHBIX BOJ M TOHHBIX OTJIOKEHHUI HCCIEAyeMOil peKH.

PesyabTarsl Hccsie10BaHuA U X 00Cy:KIeHHE

3Ha4eHus XJIOPUJIOB B HUCCICAOBAaHHBIX IPO0OAX MOBEPXHOCTHBIX BOJ HC-
cremyemMoit pexu HebompInue, mo cpasaenuto ¢ [1JK (300 mr/om?®) (puc. 1),
u konebmotest ot 1 mr/nm? (ponosas Touka 1 B) no 2,8 mr/am® ua teppuro-
pUH aHTPOIIOTEHHOTO BO3/eicTBHs. DOHOBBIE IMOKA3aTeIH B TCUCHUH TIEPH-
0f1a MCCICJOBAHUS HE U3MEHHINCh — | Mr/am’. MakcuMaibHbIe 3HAYCHHS
3a(UKCUPOBaHHBI B JICTHE-OCCHHUI TIEPHO]] UCCIIeOBaHNS B Toukax 2B, 3B,
4B - 1,4-2,8 mr/om>.

KoHneHTpamus XJIOpHI0B, B MPoOax IOHHBIX OTJIOKEHHH, B3STHIX Ha Ha
HCCIIeIyeMoil peke HaxoauTces B auana3one 10-382 mr/kr. B ¢poHOBOI TOUKe
(1B) coneprkanue XJIOPUAOB B JIOHHBIX OTIIOKEHHSIX paBHa 10 MI/KT, a B KOH-
TpoJsbHBIX Toukax (2B, 3B, 4B) — 136-385 mr/kr (puc. 2).

HVccnenoBaHus MOKa3bIBAIOT, YTO KOHIEHTPANUS XJIOPHUIOB B JIOHHBIX OT-
JIO’)KCHUSIX YBEINYMBACTCS] BHU3 TI0 TEUCHHIO PeKH. MaKCUMalbHbIC 3HAUYCHHS
XJIOPUIOB 382 MI/KT MIPUXOAATCS Ha TEPPUTOPHIO HHTEHCHBHOTO BO3JICHCTBHS
He(TSIHOTO XO351CTBA HA OKpYX)aromlyto cpey (3B), u Ha TeppUTOPUH BBIXOA
PEKH 13 JINIICH3MOHHOTO Y9acTKa MPOMCXOANT HEKOTOPOE YMEHBIIICHHE 3HaUe-
HUSL XJI0pHuaoB — 275 mr/kr (4B).
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PesynbTarel WcciaemoBaHMA MO CONEPKAHUIO XJIOPUAOB B TIOBEPXHOCT-
HBIX BOJAX HMCCJICIyeMOM PEKH MMOKA3bIBAIOT, YTO MPEBBIIICHUE HOPMATHBOB
He HaOironaeTcs. [loydeHHble pe3ylbTaThl CBUICTEIbCTBYIOT, YTO B JOHHBIX
OTJIOKEHUSIX POUCXOIUT HAKOIUICHUE XJIOPUIOB, OCOOCHHO HA TEPPUTOPHU
He(TEra30BOro MeCTOPOIKICHHS.
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AHAJIN3 KOPPEJIIIIMOHHON
3ABUCUMOCTH PE3YJIBTATOB TOKCUKOJIOI'MYECKHUX
IKCIIEPUMEHTOB OT YPOBHS pH BO/bI

Anexcanoposa B.B., Heanoe B.b., Boiimosa B.A.

B ocnosy uccredosanus nonoscervl 3K0MOKCUKOLOSUYECKUE IKCHEPUMEH-
mol, ¢ ucnonvzosanuem mecm-oovekma Ceriodaphnia affinis. Hccreoosanoce
8IUAHUE KOTUYeCMBA XUMUYecKux eeujecms na mecm-oovexkm Ceriodaphnia
affinis, a max dHce nPOBOOUNCS AHAUZ 3ABUCUMOCINU PE3VILINAMOE MOKCUKO-
JIO2UYECKUX IKCREPUMEHMO8 om YposHsi pH 600wl

Henb uccnedosanus 3axn04aemcs 8 UCCLEO068AHUE GIUSTHUSL KOIUYECNEA XU~
Muyeckux sewecms na mecm-oovekm Ceriodaphnia affinis, a max dice ananus 3a6u-
CUMOCTU Pe3VIbIMAamMo8 MOKCUKOIOSUYECKUX IKCNEPUMEHMO8 0m YyposHsi pH 600bL.

Mamepuanst u memoowvt ucciedosanus. B meuenuu 0gyx nem ¢ 2018 no
2019 200 npogoounocs moxcukono2uyeckoe ucciedosarue npoo 600vl peku Odw
6 10 mouxax ombopa npo6 (mouku 1-10), napainenvho npogoouLCcss Xumuye-
CKull ananuz npob 600wl u onpeoenerue ypoeHs pH.

3aknrouenue. Jxonozuuecrkoe cocmositue Ucciedosannvlx pex Huocnesap-
MOBCKO20 pAliONa HA OCHOBAHUU NOJYYEHHBIX XUMUYECKUX U MOKCUKOT02UYe-
CKUX aHATU308 NO3BOJIAEeN 2080PUM O UX YOOGLEMEOPUMENbHOM COCHOHUL,
PEKU NPEUMYUWECTNBEHHO 3A2PAZHEHb JHCELE30M U MAP2AHYEM, NOBEPXHOCTIHbLE
6006l HUdICHe8apmoecko2o pationa npeumyujecmeeHno KUcble, Ymo 60 MHO-
20M 00BACHAEMCSE NPUPOOHBIM NPoUCcxodcoeHuem. Koppensyuonnyio zagucu-
MOCmb NI000SUMoOcmu mecm-oowvekmos ¢ yposhem pH 600wt pex Obb 6 patione
2opoda Huosicnesapmoscka MOJNCHO 0XapaKmepu308ams Kax HU3KYIO.

Knrouesvte cnosa: mecm-oovexm, Ceriodaphnia affinis; memoo 6uomecmu-
posanust; pH 600bl, XumuuecKkue eeuecmaa.

ANALYSIS OF THE CORRELATION BETWEEN
THE RESULTS OF TOXICOLOGICAL EXPERIMENTS
AND THE pH LEVEL OF WATER

Aleksandrova V.V, Ivanov V.B., Vojtova V.A.

The research is based on ecotoxicological experiments using the test object
Ceriodaphnia Affinis. We studied influence of various amounts of chemical
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substances on the Ceriodaphnia affinis was studied and analyzed dependence
of toxicological experiments results on the water pH level.

The goal of the research is to study the effect of various amounts of chem-
icals on the Ceriodaphnia affinis, as well as to analyze the dependence of the
results of toxicological experiments on the pH level of water.

Research Materials & Methods. During two years, i.e. from 2018 to 2019,
the toxicological testing of water samples from the Ob river was carried out at
10 sampling points (points 1-10), at the same time a chemical analysis of water
samples and determination of the pH level was performed.

Conclusion. The ecological condition of the studied rivers of the Nizh-
nevartovskiy district on the basis of the received chemical and toxicological
analyses allows to draw a conclusion about their satisfactory condition, the
rivers are mainly polluted with iron and manganese, the surface waters of
the Nizhnevartovskiy district are mainly acidic, which is largely explained by
their natural origin. The correlation dependence of the test objects fertility on
the water pH level in the Ob river close to the City of Nizhnevartovsk can be
characterized as low.

Keywords: test object; Ceriodaphnia affinis; bioassay method; pH of water,
chemicals.

Beenenue

HccnenoBanue BO3ACHCTBUS HEPTEra3000BIBAIOIICH TPOMBIIILIICHHOCTH
Ha OKPY’KaIOMIYIO Cpery Ha OCHOBE N3yUSHHSI COCTOSHUS TOBEPXHOCTHBIX BOJI
Y IOHHBIX OTJIOXKCHUI B 30HE BO3JICHCTBHUS IMEET OOJBIIYIO aKTyallbHOCTS [5,
6,10, 11, 13].

OreHka KadecTBa MPUPOJHBIX U CTOYHBIX BOJ B HACTOSIIEE BPEMS IIPOBO-
TUTBCS TI0 pe3yNbTaTaM XUMHYECKUX aHaJIH30B P00 BOMBI, a Tak JKe IO pe-
3yJabTaTaM OMOTECTUPOBAHUS MPOO BOJBI B JTAOOPATOPHBIX YCIOBUsX. M TOT, 1
JPYTroil METOJI UMEET PsiJT HeOCTaTKOB. HepocTaTkaMu OIeHKH KauyecTBa MpH-
POIHBIX M CTOYHBIX BOJ IO PE3yJbTaTaM XUMHUYECKOTO aHalln3a SBISETCA TO,
YTO JJISl Pa3HBIX PETHOHOB XapaKTepHa (DOHOBAsI KOHIICHTPAIIUS Pa3HBIX XUMH-
YECKHMX BEILECTB, IPUPOJIHbIE 00BEKTHI PETHOHOB XapaKTEePU3YIOTCSI CBOUMHU
0COOCHHOCTSAMH, K TIPIMEPY, BOIBI peK HimkHeBapTOBCKOTO paiioHa MpenMy-
EeCTBEHHO Kucisbie [7, 8, 9, 13].

eab uccjieq0BaHUS 3aKII0UAETCS B UCCIIE0BAHNE BIUSHUS KOJTHYECTBA
XMMHYECKUX BelecTB Ha TecT-00bekT Ceriodaphnia affinis, a Tak jxe aHamu3
3aBHCHMOCTH PE3yIBTaTOB TOKCHKOJIOTHIECKIX YKCIIEPIMEHTOB OT ypoBHs pH
BOJIBI.
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Martepuajabl 4 MeTOAbI HCCJIEIOBAHUS

B teuenun nsyx aer ¢ 2018 no 2019 rox npoBoanaoCch TOKCUKOJIOTHYECKOE
uccienoBanue mpod Boabl peku O0b B 10 Toukax ordopa mpob (touku 1-10),
MapauieTbHO MPOBOIUIICS XUMHUECKUN aHAIN3 TPOO BOJBI M ONpeneiieHue
ypoBHs pH.

Pe3yabTaThl Hcc/Ie10BaHUSI U UX 00CY KIeHHE

BbuorectupoBanue, Kak MHTErpajbHbII METOX OLIEHKH TOKCUYHOCTH BOJHON
CpPEIbI, SIBISCTCSI TOTIOTHCHHEM K XUMHUECKOMY aHAIH3Y, OTHAKO HHTEPIIPEeTa-
LU pe3yabTaToB OMOTECTUPOBAHMSI, KaK O MOKA3aTeNI0 BEKUBAEMOCTH, TaK
U TI0 TIOKa3aTeNo0 TUIOMOBUTOCTH cokHa [ 1, 3, 4]. Ananu3 BaustHust pH Bombl
Ha TUTOMOBHUTOCTH TecT-00bekTa Ceriodaphnia affinis mpoBoamm ¢ MOMOIIEIO
KOpPEISILIMOHHOTO aHanu3a [2, 3].

YeTkoi 3aKOHOMEPHOCTH CI1ajia U MOBBIIICHUS [JI0JOBUTOCTH Jabopa-
TOPHOH KyNbTypHI iepeonadamii B mepuox uccienoBanus B 2018 . u 2019r.
HE OTMEUCHO, TTOKa3aTeNIN KaKO0TO T0/[a OTITUIAFOTCSI CBOMME 0COOCHHOCTS-
Mmu. Ha puc. 1 Mmbl HaOI1012€M NTEPBBIN MUK MOABEMA MI0A0BUTOCTH B 2018
roxy B Touke Nel, rie KOMUYECTBO XMMHYECKUX BEIIECTB JOCTUITIO MAKCH-
MaJIBHBIX 3HaU€HUH, 3aTeM B Toukax Ne2—8 mocienoBal IulaHOMEPHBIN criaz
BEIECTB, JOCTUTHYB MUHUMyMa B Touke NelO. HaubGosee 3HAYUTEIBHBIN
YPOBEHb IUIOJIOBUTOCTH TECT-00BEKTOB 3a(UKCUPOBAHbI B Toukax Ne3—5,
rre B Touke Ne4 OBIITIO MPOM3BEICHO HAMOOIbIIIee KOMTUYECTBO MOJIOIH, TIPH
TOM, YTO YPOBEHb XHMHUYCCKUX BEIICCTB IUTAHOMEPHO CHIKAJICS O MHHH-
MaJbHBIX 3HAUCHUH.

B touxe Ne9 MBI HaGmroaeM paBHOE OTHOIICHUE XUMUYECKUX BEIIECTB
Ha cpemgHee KoaudecTBo Monond. 2019 ron xapakTepu3yercst IpaKTHIeCKH
CXOKMMHU 3HAUEHHUSIMU CYMMAapHOTO KOJIMYECTBAa XUMHUYECKUX BEIIECTB CO
3HageHusMu 2018 rona, rae MakCUMAaNbHBIN MUK 3a)UKCHPOBaH B Touke Ned,
MIPU ATOM TMOKA3aTeNN KOJIWYECTBA MOJOIU TECT-00BEKTOB OTHOCHUTEIHHO
ctabuiapHbL. ClieI0BaTeabHO, KOJICOaHUs TIIOJJOBUTOCTH Y TECT-00BEKTOB
MOTYT OBITh OOYCIIOBICHBI HE TOJIHKO TOKCUYECKHUM BO3JECHCTBUEM XHUMH-
YECKUX BEMIECTB, HO M T€HETUYSCKUMHU M BHYTPHUIIOMYISAIHOHHBEIMHU (paK-
TOpaMH.

[Ipo6s1 Bozbl pekut O0b coaepikaii TAKUE BEIICCTBA KaK: jkene3a (pacTBo-
penHas opMa), HOHBI aMMOHUS, MapraHer (pacTBopeHHas Gopma), Hedrenpo-
IYKTHI, XJIOPUA-UOHBI. B TOKCHKOJIOTHYECKHUX IKCIIEPUMEHTAX MCCIICIOBAIH
CYMMapHOE COJICP’KaHHME BCEX HAWJCHHBIX, IPH XUMUYCCKOM aHAJHM3¢ BOJIBL,
MUHEPATBHBIX BEIIECTB.
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B CyMMapHOe KOTITIeCTBO XIMITIECKIIX BEIecTB B Ipode Boakl p.O0b

L] CPCHHCC KOJITYECTBO BEIMETAHHOIT MOJIOAI B IIEPECUETE HA OJHY IICXOIHVIO CaMKY.

Puc. 1. BiusiHue CyMMapHOTo KOJINYeCTBAa XUMHYECKUX BEIICCTB
Ha Cpe/IHee KOJIHYeCTBO BEIMETAHHON MOJIOAH B MIEPecueT Ha OHY HCXOAHYIO CAMKY
B Ipo6ax Bozsl pekn O0b (Touku uccienoBanus 1-10)

® CpenHee KOTMYECTBO BEIMETAHHOM MOJIONH B MEPECYETe HA OMHY HCXO CaMKy.
HYy Y.

® Bonopoanslii nokasarens (pH)

Puc. 2. Bnusiaue ypoBHs BogoponHoro nokasatess (pH)
Ha CpeJiHee KOJIMYECTBO BBIMETAaHHOM MOJIOZM B IIEpECUETe Ha OJIHY HCXOIHYIO CAMKY
B mpo6ax Bojs! p.OOb (Touku uccnenosanus 1-10)

Y4uuThIBas TO, 4TO BOABI peK HIKHEBapTOBCKOTO palioHa MTPEUMYIIICCTBCH-
HO KHCJIbIC, MBI TAK)KE BBISIBUJIM 3aKOHOMEPHOCTD BIHsIHUS ypoBHs pH Ha cpea-
Hee KOJMUYECTBO BBIMETAHHOW MOJIOIU TecT-00bhekToB. Ha puc. 2 nokazana
QUHAMWKA 3Ha4eHUH BomopomHoro mokaszareis B 2018 u 2019 roxy, B 2018
roay nokasaresib pH ot 6,5 10 4.4 ef1., 4TO 1aeT NONOKUTEIBHYIO PEaKklUIo Ha
KOJIMYECTBO BhIMETAHHOW Mosionu (B Toukax Ne3-5). OTHOCHUTENBHO CXOXKHUE
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3HaueHus 3adukcrpoBanbl U B 2019 roxy, rae Take B mpodax BOAbl OTMEYECH
HU3KHUHA ypoBeHb pH, MUHUMAaIbHBIC 3HAYCHUS KOTOPOTO 3aMEUYCHBI JIUIIb B
30% cmygasx (B Toukax Ned,6 u 10), 3mech nokaszarens pH = 5,4 u 4,4 en.

KoppensimonHas 3aBUCUMOCTb TOKCUYHOCTH MO KPUTEPUSIM IJIOAOBUTOCTH
tecT-00bekTa Ceriodaphnia affinis, ¢ pH Boasl peku O6b coctaBuia r = 0,42,
JTAHHYIO 3aBICHMOCTD MOYKHO OXapaKTepHU30BaTh KaK HU3KYIO.

3aki0ueHue

DKOJIOTHYECKOE COCTOSHIE HCCIIEIOBAaHHBIX peK HimkHeBapTOBCKOTO paiio-
Ha Ha OCHOBAaHUM NOJYUYEHHBIX XUMUYECKUX U TOKCUKOJIOTMUECKUX aHATIU30B
MO3BOJISIET TOBOPUT O UX YAOBIETBOPUTEIBHOM COCTOSIHUM, PEKH MPEUMYILIE-
CTBEHHO 3arpsi3HEHBI JKEJIe30M U MapraHiieM, TOBEpXHOCTHbIE BO/bI HinkHe-
BapTOBCKOTO paifOHa MPEUMYIIIECTBEHHO KUCIBIE, YTO BO MHOTOM OOBSCHSIETCS
MPUPOIHBIM MPOUCXOKIEHHEM. KoppensiunoHHy0 3aBUCUMOCTD TJIOIOBUTO-
CTH TeCcT-00beKTOB ¢ ypoBHeM pH Boss! pek OOb B paiione ropona HuxueBap-
TOBCKA MOYKHO 0XapaKTepU30BaTh KaK HU3KYIO.

Paboma svinonnena npu noooepacke epanma PODU 18-44-860006.
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HOBBI CITIOCOB OJIYUYEHUSA
ITUJIOBOI'O DPHUPA 3-(4’-HUTPOPEHN.T)
TUJPA30OHA-2,3,4-TPHOKCOIIEHTAHOBOW
KHUCJIOTHBI

Bonkoesa /I.C., Poom E.B.

Paspaboman noewiti cnocob nonyuenus 3munosoo sgpupa 3-(4°-numpoge-
HUL)eUOpaszoua-2,3,4-mpuokconeHmano8ou KUciomol — yOoOH020 CUHMOHA OJis
nonyueHUs a30M@yHKYUOHATUSUPOBAHHBIX 2eMePOYUKIUYECKUX COCOUHEHUTL U
NOOMBEPICOEHO €20 CIPOEHUE MEMOOAMU MACC-CREKMPOMEMPULL.

Knrouesvie cnosa: azocouemanue, -ouxapoonuvivie coeounenust;, BOJKX;
Mmacc-cnekmpomempust, TCX.

A NEW METHOD
FOR THE SYNTHESIS OF 3-(4’-NITROPHENYL)
HYDRAZONE-2,3,4-TRIOXOPENTANOIC
ACID ETHYL ESTER

Volkova D.S., Root E.V.

A new method has been developed for the preparation of 3-(4 -nitro-
phenyl)-hydrazone-2,3,4-trioxopentanoic acid ethyl ester, a convenient synton
for producing nitrogen-functionalized heterocyclic compounds, and it s struc-
ture has been proved by mass spectrometry.

Keywords: azocoupling; p-dicarbonyl compounds; HPLC,; mass-spectrom-
etry; TLC.

ITonck HOBBIX METOJIOB CHHTE3a a30T(YHKIIMOHAIN3NPOBAHHBIX COEINHE-
HUH M TEeTEPOLUKIIOB, MPOSIBISIONINX OMOJIOTNYECKYI0 aKTUBHOCTb, SIBIISICTCS
BaKHOM 3aj1aueil 17151 CHHTETHUeCKOi opranndeckoit xumun. Kiaccuaeckue me-
TOZIBI IIPSMOTO BBEACHUS a30TCOAEpKamel (PyHKIIMOHATBHON TPYIIIEI B SIAPO
TETEPOLMKIIA HE BCEI/IA OCYLIECTBUMBI U3-3a OTPAHUYECHUS IPUMEHCHMS PeaK-
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uii anexTpoduibHOro 3aMerieHus. [103ToMy y10O0HBIM METOIOM IOTyUEHHS
a30T(YHKIIMOHAIN3NPOBAHHBIX T€TEPOLMKIIOB SIBIISIOTCSA PA3IMIHBIE IIUKIIO-
KOHJICHCAIINX C WCIOJIBb30BaHWEM B Ka4e€CTBE CHHTOHOB a30T(YHKIMOHAIIH-
3UPOBAHHBIX [-IUKapOOHMIBHBIX coequHeHui [1]. ABTOpPHI [2] yKa3bIBatOT
Ha OMOJIOTHYECKYI0 aKTHMBHOCTH 3(PHUPOB 3-amKuiIruapa3oHoB-2,3,4-TpHoK-
COAJIKAaHOBBIX KHCJIOT, KOTOPBIE MPOSIBISIOT IPOTHBOMHUKPOOHOE JEHCTBHE B
OTHOILICHUH IITAMMOB KHMIIIEUHOH nanouku Escherichia coli n 30motucroro cra-
¢bunokokka Staphylococcus aureus.

Otunossiid >¢up 3-(4’-auTpodenmn)ruapasona-2,3,4-TpHOKCOIEHTaHOBOM
KHCJIOTBI OBLII ITOJTyYeH B PE3yJIbTaTre TPEXKOMIIOHCHTHOW OJJHOPEaKTOPHON KOH-
JICHCAIIMH alleTOHA C TUATUIIOKCAIaTOM B IIPUCYTCTBUM TUAPUIA HATPHsS U T10-
CJIEAYIOIINM a30COUETAHNEM C CONbI0 HUTpodeHmanazonus [3]. Ho B xome aToit
PEAKIMN UCTIOb3YeTCs TT0KapOB3PHIBOOIIACHBIN PEareHT — THAPH HATPHSL.

MBsI npejyiaraeM ainbTepHaTHBHBIN, O€3011aCHBIN, HCKITFOYAIOINN HCIIONb-
30BaHHME THIpPUJA HATPHUs, METOJ MOJYy4eHHUs 3TwioBoro sdupa 3-(4’-uu-
TpodeHn)ruapazoHa-2,3,4-TpHOKCOTIEHTAHOBOH KHCJIOTHI, OCHOBAaHHBIN Ha
a30COYETaHNH TNa30HUEBOM COTM COOTBETCTBYIOIIETO apMIIAMHHA C STHIOBBIM
a¢upom 2,4-IMOHNIEHTAHOBOM KHCIIOTHI [cxema 1].

NH, N,*CI
NaNO,
HCI
NO, NO,
o) o)
0 O,
N,*Cr CHs
C,Hs0 |
OC,Hs N
o “SNH
+ —_—
o)
H,C
3 NO,
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Cxema 1.
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Jlist 5TOro TOTOBST NMapa-HUTPO(EHUIIMA30HUN XIIOPU U3 TTapa-HUTPOa-
HUJIMHA 1 9KBUMOJISIPHOTO KOJIMYECTBA HUTPHUTA HATPHS B 3-X KPATHOM M30BIT-
Ke COJITHOM KHUCIIOTHI pH Temmeparype He npessimaromieii 0°C. Iocne yero
IIPOBOJIAIT a30COUETAHNE ITOTYIEHHOTO apa-HUTPOPEHUIANA30HHUH XJIOpHIa C
STHJIOBBIM 3(HPOM ALETHIITHPOBHHOTPATHOM KHCIIOTHI B CIUPTOBO-AIIETATHOM
OyhepHOM pacTBOpe, He AomycKas pasorpesa Boimie 0°C. 3aTeM peakInoHHYIO
Maccy pa30aBISIFOT TPEXKPATHBIM KOIMYECTBOM JIeASHON Bombl. OOpa3oBaB-
IIFICS 0CAIOK JKeNTOoro IBeTa oTuiasTpoBeBatoT, Tur=130°C, 4T0 cOOTBET-
CTBYET JIUTEPATypHBIM JaHHBIM [2, 3].

UKCTOTY ¥ HHIAMBHIYaJIbHOCTH MPOAyKTa poBepsuta MetogoM TCX. s ato-
ro ucnons3oBany mwiacTHHKKA Mapku [ITCX-I1-B-Y®, smroeHT — rekcaH: 3Tuia-
[eTaT B COOTHOIICHNH 1:1, IpOsIBIICHUE TPOBOIMIIN B YIIBTPA(QHOIETOBOM CBETE.

Hust upentudukanuu STHIOBOTO 3dupa 3-(4’-HuTpodeHm)ruapaso-
Ha-2,3,4-TPUOKCONEHTAHOBOM KUCIOTHI UCTIOIB30BAIN MACC-CIIEKTPOMETPHIO
C MMPUMEHEHHUEM BBICOKOI()(EKTUBHOM JKUIKOCTHOW Xpomarorpadun [4].

Perucrpamus macc-criekTpa IpOBOIWIACH HA KBAJPYIIOJILHOM IpubOpe
Shimadzy LC/MS-2020 ¢ konoukoit RAPTOR ARC-18 100 (mnametp 2,1 mm,
3epaucTocTh 0,1 MM, mumHA 100 MM) B H30KpPaTHIECKOM PEKUME IIPH TEMIIC-
parype 35°C B TepMocTaTupyeMoii KoJoHKe. Macc-CIeKTphl 3aIChIBAIH IIPH
MIPsIMOM BBOJIEe 00pasma ¢ KoHreHTpanueil 0,02 Mr/mir B METHIIOBOM CIIHIPTE U
3ITF0ATa, TIOIaBaeMOT0 XpoMarorpadom co ckopoctsio 0,001 cm?/mun. [Tist o-
JIy4€HHs HHTEHCUBHOTO MHKa ObUTH IT0JJ00paHBbI CIIEYIOIINE YCIOBHUS Macc-Jie-
TEKTHPOBAHUSL: TIOJIOKUTENIbHASI X OTPHULIATENbHAS TTOJISIPU3AIIMH, HAIPSKCHHIE
anekrpocnpes 6000 B, moTeHman aexkiacTepusaliy 1 moTeHIan BBoaa — 60
B npu nasienuu rasa 3aBecs 5,0 n/MuH ¥ ra3a pacnsuienust 5,0 ji/muH. na-
Na3oH ckaHupoBaHus cocTasisn 20-500 [la

B macc-criexrpe stniioBoro a¢upa 3-(4’-aurpodenmn)runpasona-2,3,4-Tpu-
OKCOIIEHTAHOBOI KHCJIOTBI UMEETCS] MOJIEKYJISIPHBI HOH COOTBETCTBYIOIINI
paccuntanHomy (m/z 307), u 4 ¢pparMeHTa ¢ BBICOKOH HHTEHCHBHOCTBIO (IM/Z
295,279, 200, 111). OcHOBEIBasiCh Ha «a30THOM TIPaBUIIC)», HEUYCTHAS MOJICKY-
JISIpHAst Macca COSMHEHNUS CBUACTEIBCTBYET O HAIMYIHNE HEUETHOTO KOJIMIECTBA
aToMoB a3oTa B cTpykrype. Mon (M+1) ¢ naTeHCcHBHOCTBIO 14,44% OT MOJeKy-
JIIPHOTO THKA MpeoiaracT HaJindue B Moyiekyne 13 atoMoB yrepoaa, 3 ato-
Ma a30Ta 1 6 aTOMOB KHCIIOPOJ1a, YTO COOTBETCTBYET CTPYKTYPE MOIYIEHHOTO
coenunenus ¢ 6pyrro-popmysoii C ;H N.O, [5].

Takum 00pa3zoM IMPEIOKEeH albTePHATUBHBINA CIIOCO0 MOTY4YEHHS dTHIIO-
Boro 3¢upa 3-(4’-aHutpodenuin)ruapazona-2,3,4-TpUOKCONICHTAHOBON KHC-
JIOTBI — YOOHOTrO CHHTOHA JJIsl MOJYYEeHHUs! a30T(yHKIMOHAIM3UPOBAHHBIX
TeTePOLUKINIECKUX COCTMHEHHH.
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JUHAMUKA MUT'PALITUHN
AHTPOIIOTEHHBIX TIPUMECEM B MAJIBIX PEKAX
HUXKHEBAPTOBCKOI'O PAMOHA

Heanosa A.B.

B uccnedosanuu paccmompena Muepayus XUMUYECKUX 6eecms 6 NO8epxX-
HOCHIHbBIX 800AX U OOHHBIX OMLOANCEHUSIX MALbIX pek Huoicnesapmogsckoeo paii-
ona. Ha ocnose 0aHHbIX XUMUYUECKO20 aHAIU3A NPOO NOBEPXHOCHBIX 800 U
OOHHBIX OmodceHull 3a 0senadyamuiemuutl nepuoo, ¢ 2007 no 2018 200w,
ObLI NPOBEOCH CMAMUCTIUYECKUL AHAIU3 BCEX UCCIEO0BAHHBIX NOKA3AMENEIL.

Knrouesvie cnosa: pexi; nosepxnocmmuule 600bi; OOHHbLE OMILONCEHUS, XU-
MUudecKue seuwecmea, Cmamucmuyeckutl aHau3.

DYNAMICS OF MIGRATION
OF ANTHROPOGENIC IMPURITIES IN SMALL
RIVERS OF THE NIZHNEVARTOVSK REGION

Ivanova A.V.

The study examined the migration of chemicals in surface waters and bot-
tom sediments of small rivers in the Nizhnevartovsk region. Based on the data
of chemical analysis of surface water samples and bottom sediments for a
twelve-year period, from 2007 to 2018, a statistical analysis of all the studied
indicators was carried out.

Keywords: rivers; surface waters; bottom sediments, chemicals; statistical
analysis.

Beenenne

WNurencuBHas no6wsua HedTH B 3anaanoit Cubupu NpUBOAUT K HapyIIIe-
HHUIO €CTECTBEHHOTO COCTOSHUS dKocucTeMbl O0b-UpThiickoro Oacceitna. B
pe3ysbTaTe aHTPOIOTeHHBIX HArpy30K Ha BOJAOEMBI U BOIOCOOPBI: MPOKIIA-
Ka U PEKOHCTPYKIMS He(Te- U ra30MnpoBO/IOB, 3aPETYIUPOBAHUE PEYHOTO CTO-
Ka, pOCT 0E3BO3BPATHOTO BOJIOTIOTPEOICHHUS U JIP. — IPOUCXOIUT Pa3pylICHHE
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BOJHBIX 3KOCUCTEM. le/l J'IaH[lLHa(bTHO-FeOXI/IMI/I'-IeCKI/IX HUCCJIICJOBAHUAX T'-
Jporpaduyeckas ceTb pacCMaTpUBAETCs KaK OCHOBHOM OJIOK, 4epe3 KOTOPbIi
MIPOXO/ISIT MOTOKU MPUPOJIHBIX U TEXHOTCHHBIX BEIIECTB. [IMHAMUKA XUMHIUeE-
CKOT'O COCTaBa MMOBEPXHOCTHBIX BOJ| M JIOHHBIX OTJIOXKEHHUH SIBIISICTCS MH/MKA-
TOPOM 3KOJIOTHUECKOI 00CTaHOBKH TEPPUTOPHUH, UTO ONPECISIET 3HAUMMOCTh
THPOXUMHUYECKUX MCCIIEOBAHUN PEUHBIX CUCTEM.

Iean uccienoBanus

OreHKa MATPAIAA XUMHYECKUX BEIIECTB, COACPIKAIINXCS B TIOBEPXHOCT-
HBIX BOJaX W JIOHHBIX OTIOKCHHUAX MAllbIX pek HinKkHeBapTOBCKOTO paiioHa ¢
HCIIOJIb30BAHUEM METO/IOB CTATUCTUYECKOTO aHAn3a.

Marepuajbl H METOIBI HCCIEA0BAHUS

Ha ocHOBe maHHBIX MHOTOJICTHET0 XMMHUYECKOTO aHalM3a Mpod JOHHBIX
omtokerui, ¢ 2007 mo 2018 rosp1, ObUT IPOBECH CTATHCTUYCCKHUN aHAIH3 UC-
CIIeZIOBaHHBIX TIOKa3arenel. Craructuieckas 00paboTKa JaHHBIX TPOBOAMIACE
C HCTIOJIb30BAaHMEM IAKeTa MPHUKJIIaTHBIX porpaMm Statistica  Excel.

Pe3ysbTaThl HCc1e10BAHUS M HX 00CyKIeHHe

AHamM3 MUTpalnuy XMMHUYECKHX BEIIECTB B MPOOAX JOHHBIX OTIOKCHHN
METOZIOM CKOJIB3SIIIEH CpefiHel, TOBOPUT O NEPUOANUYECKUX U3MEHEHUAX KOH-
LIEHTPAIHi BEIIECTB B JOHHBIX OTIOKEHUAX (pHc. 1). B TOHHBIX OTIOKEHUSIX
3apETUCTPUPOBAHBI PE3KUE NMUKU U CMAbl KOHIIEHTPAMH XMMHUYECKUX Be-
LIECTB: MakcuMalibHble Muku orMedeHsl B 2008 u 2012 rony, MUHUMAaJIbHbBIE
xoHLeHTparuu BemecTB B 2010, 2013 u 2014 ropax. B nenom nporuos nsme-
HEHUSI XUMHUYECKOTO COCTaBa JIOHHBIX OTIIOKEHUH METO/IOM CKOJIB3SIIEH cpe-
HEH 1MoKa3aj M3MEHEHHNEe KOJIMYeCTBa BEIIECTB 3a JABEHAIATHICTHUN HEepHOT
B nmuara3one ot 23 o 250 mr/kr, B 2008 roay 3TOT moka3arenb cocTaBmi 250
Mmr/kr, B 2018 — 148 mr/kr.

[TporHo3 MHUrpanny XMMHYECKUX BEHIECTB B JOHHBIX OTIOXKEHHUAX METO-
JIOM CKOJb3sIIeN cpeHeil 3a ucciae yeMblil epuos nokaseisaet, uro ¢ 2007
1o 2011 rr. HabronaroTes pe3kre N3MEHEHHUs KOHIICHTPAaLnii BEIIECTB, a Janee
KpHBasi IMEET CIVIAXKEHHBIN BUJI IT0 CPABHEHUIO ¢ (PAKTHUECKUMH TTOKa3aTes-
Mu. PaKTHUECKOE CYyMMapHOE KOJIMYECTBO XUMHUYECKHX BEIIECTB B JOHHBIX
OTJIOKEHUSAX B HECKOJIBKO pa3 MPEBBIIIAIOT aHAJIOTHUHBIE TOKA3aTeNIN BEIIECTB
B TIOBEPXHOCTHOH BOZIE, YTO CBSI3aHO C MEPEXOIOM XMMHUECKUX BEIIECTB U3
BOJIbI B JIOHHBIC OTIIOKEHUS B PE3ysbTare (PU3MUECKHUX ITPOIIECCOB CaMOOUHIIIE-
HUS BOJbL. B HakomieHNH BEIIECTB B JOHHBIX OTIOKEHUSX MPOCIEKUBACTCS
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NEepUOJUIHOCTD, o6ycn013neHHa${ CE30HHLIMH U MHOTOJIETHHUMH KOJI€OaHUSIMHU
pexnmMa BOJOEMOB.
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Puc. 2. Ananm3 u IMIPOTHO3 MUT'PAllMU XUMHUYCCKUX BEUIECTB B r[po6ax
TOBEPXHOCTHBIX BOJ UCCICJOBAHHBIX PEK MCTOAOM CKOJTB3SIIIICH cpez{Heﬁ

Amnanus MUI'palilud XUMHUYCECKUX BCIICCTB B np06ax TMOBEPXHOCTHBIX BOJ

METO/IOM CKOJIB3sIIeH cpemneit 3a mepuon ¢ 2007 1. mo 2018 rox, roBoput o
3HAQYUTEJIFHOM KOJIEOAHUH CyMMapHOTO KOJIMYECTBA XMMUYECKUX BEIICCTB
(puc. 2). C 2007 o 2010 rox cymMMapHOE KOJMYECTBO XUMHYECKHX BEIIECTB
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yBenu4uBanock, ¢ 2010 mo 2013 yMmeHbIIanock, 3aTeM OMATh YBEIHYUBAIOCH.
ITuku xoHneHTpanuu BemecTB otmedatores B 2010, 2017 rogax, ¢ 2010 roma
mo 2013 rom oTMeJaeTcsl CHIDKEHIE KOHIICHTPANUi BEIIECTB B MPOOAX BOIBI
pex HmxneBapToBckoro paiioHa, B 2017 rogy perucTpupyercst 3Ha4YMTeIbHOE
noBeIeHue, K 2018 roapl uaeT craa KOHIEHTPAITUH XUMUYECKUX BEIECTB.

«KpuBas» mporHo3a MUTPalnd XUMHUYECKUX BEIIECTB B Mpo0Oax BOIEI
METOJIOM CKOJB3SIIEH CpeaHed 3a nBeHamuarmieTHuil mepuoy (2007-2018
roj), UMeeT 0oJsiee CIIaKCHHBINA BUJI, B CPABHCHHH C ()aKTHUCCKUMHU MTOKa3a-
TensaMu. [IpHHATO CUNTATh, YTO AHTPOIIOTCHHOE BO3ICHCTBUE YCHUIHBACTCS
C KaXXIBIM TOIOM U KOJIMYECTBO 3arps3HUTENCH PacTeT, KaK BUIHO H3 MPO-
THO3a, METOJIOM CKOJIb3sIIel cpeaHeil 3a 12-neTHuil nepuoa ucciae10BaHus,
KOHIIEHTPAIIMN XMMHUIECKUX BEIIESCTB B BoJIe peK HkHEeBapTOBCKOTO paiioHa
HM3MEHsAeTCA BOTHOOOpa3Ho. UTo 00BICHIETCS MpoIeccaMid CaMOOYHIIICHHUS
B 9KOCHUCTEMAX.

CreneHb KOPPEISIIUOHHON 3aBUCUMOCTH KOJTMYECTBA XMMUYECKUX BEIIECTB
B MTOBEPXHOCTHBIX BOJAaX M JOHHBIX OTIOKEHHUIX MAJIBIX PEK CEBEPHOM JacTh
HwmxHEBapTOBCKOTO paifoHa XapaKTepU3yeTcs KaK MOJIOKUTEIbHAS CPEIHSS, U
cocraBmiia r=0,62955.

3akJiioueHue

Pe3ynbTarsl IpOBEIEHHOTO HAMU HCCIIE0BAaHUS TOKA3bIBAIOT, YTO PEUHbBIE
cuctembl HipkHEBapTOBCKOTO paifoHa, MpOoTEKaroIye 0 TePPUTOPUH JTUICH3H-
OHHBIX YYaCTKOB, aKTHBHO MO/IBEPTAIOTCSI TPOMBIIIICHHOMY BO3IECHCTBHIO CO
CTOpPOHBI HeyTerazo00bIBatomIei orpaciy. [IpoMbIIICHHbIE TUTOIIAIKH 1 aB-
TOAOPOTHY HA JINIIEH3MOHHBIX YYaCTKaX OKa3bIBAaIOT TEXHOTCHHOE BO3/IEHCTBHE
Ha MIOBEPXHOCTHBIC BOIbI M IOHHBIE OTIOKECHUSI MaIIbIX pek HIKHEBapTOBCKOTO
paifoHa. AHaJIM3 U TIPOTHO3 MUTPAlMU XUMHYIECKHX BEMIECTB B TPOOAX BOJIBI
U JOHHBIX OTJIOKEHUH HUCCIIEIOBAHHBIX PEK METOJIOM CKOJIB3SIIEeH cpeHel 3a
neeHanuaruiaeTHuit nepuox (2007-2018 rox), TOBOPUT O 3HAYUTEIHHOM KO-
ne0aHnM CYyMMAapHOTO KOJMYECTBAa XMMUYECKUX BemiecTB. B mpobax Boms! n
JIOHHBIX OTJOXKEHUAX 3aPErUCTPUPOBAHBI PE3KUE MUKH U CTIAAbI KOHIIEHTPALMHA
XMMHYECKUX BEUIECTB, B 1IEJIOM AMHAMUKA UMEET BOJIHOOOPA3HbIil Xapakrep.
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QSPR MOJIEJIMPOBAHUE
TEIUIOEMKOCTH AJBJETHI0B

Ocunoe A.JI., Tpywuna B.I1., Ocunog @.JI.

B cmamve uccneoyromea QSPR moodenu npedckazanus menioemkocmu
XUMUYECKUX eujecms cemeiicmaa anvoe2udos. Mcciedosanue napamempa
MeNI0EMKOCIU OCYUeCMBIISeMCsi ¢ NOMOWbIO Pa3pabomanHvlx mooenetl ¢
UCNONB306AHUEM CILEOVIOWUX PAKMOPOS: MONONOZULECKUX UHOEKCO8, CMPYK-
MYPHBIX 0ECKPUNMOPO8; UHPOPMAYUOHHO20 UHOEKCA, CEA3AHHO20 C (DYHKYUel
Ulennona. Ilpogedenvi ebiuuciumenbhvie IKCHEPUMEHMbL, NOKA3bIEAIOWUE Bbl-
cokyio aghpexmusnocme npednodicennvix QSPR 3asucumocmell.

Knioueswie cnosa: npeockasanue; 6pymmo-gopmyna,; monoio2udeckue ut-
0eKCobl; CIpPYKMypHble 0eCKPUNmMopbl, UHQOPMAYUOHHBI UHOEKC, Alb0ecUudbl,
PecpecCUOHHbII GHANU3, MENIOeMKOCTb.

QSPR SIMULATION
OF HEAT CAPACITY OF ALDEHYDES

Osipov A.L., Trushina V.P, Osipov F.L.

The article explores QSPR models for predicting the heat capacity of chem-
icals in the aldehyde family. The study of the heat capacity parameter is carried
out using the developed models using the following factors: topological indices;
structural descriptors; information index associated with the Shannon function.
Computational experiments were performed showing the high efficiency of the
proposed QSPR dependencies.

Knrouesote cnosa: prediction; gross formula; topological indices, structural
descriptors; information index; aldehydes, regression analysis, heat capacity.

Beenenne

OpHoil 13 Hambonee aKTyaJbHBIX 3a7a4 B XMMHYECKHX HCCIIETOBAHUIX
SIBIIICTCS TIPOOTIeMa MOACTUPOBAHUS TTapaMeTpa TEIUIOEMKOCTH C TIOMOIIIBIO
QSPR wmopeneit. Madopmarus o TEIIIOEMKOCTH XUMHUYCCKUX BEIICCTB HYX-
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Ha JUIS: BBIYMCIICHUS TEIUIOBBIX 0alaHCOB; IIPOCKTHPOBAHMUS TETIIOOOMEHHON
anmaparypbl; pacieTa XMMHYECKOTO PAaBHOBECHS; OIIPEACIICHHS SHTPOIIUHU Be-
mecTBa. V3ydenne MexaHn3MOB TEIIIOEMKOCTH XUMHUYECKOTO BEIIECTBA HECET
Ba)XHYI0 MH()OPMAIHIO O CTPOSHHHU €TI0 MOJIEKYIIL.

He3nanue mapamerpa TEIIOEMKOCTH CYIIECTBEHHO OTPAHUYHMBAET Ipak-
TUYECKYI0 MPUMEHUMOCTh XUMHIECKHX BEIIECTB. B CBS3M ¢ 3TUM B aHaIM3e
QSPR 3aBucumocrTeii myuie pa3padarbiBaTh CTATUCTUUECKHUE MOJETH U HH(OP-
MallMOHHbBIE CUCTEMBI ¢ 0a3aMy XMMHUYECKUX COCAMHEHUH, 00IaJalonmX na-
paMeTpoM TEINIOEMKOCTH /ISl OIIPEACIIEHHBIX KJIACCOB XUMHUECKHX BEIIECTB.

AKTyalbHOCTb CTaThH 3aKJIFOYAETCs B KOHCTpyHpoBaHUH HOBBIX QSPR mo-
Jieneit Ui npeacka3aHus napaMeTpa TerI0EMKOCTH C y4€TOM TOMOJIOTHUECKUX
U CTPYKTYPHBIX JECKPUIITOPOB, a TaKoke MH()OPMAIIMOHHOTO HHAEKca. B paboTe
I MOJIETMPOBAHHS TTapaMETPa TETUIOEMKOCTH C, TIPEIIAraroTCsl IECKPHUIITO-
PBI, BEIYUCIICHHE KOTOPBIX TPEOYIOT 3HAHUH TOJIBKO CTPYKTYpHOH (hopMyJisl
XUMHYECKUX COCAMHEHHH Kilacca albIeTHI0B.

MeToabl ucciieNoBaHUAS

B kadecTBe HayYHBIX UCCIICIOBAHUI UCIIOIB3YIOTCSI METOMBI: XeMOHH(OP-
MAaTHKH, KOJIMYECTBEHHOMN CBS3U CTPYKTypa — CBOMCTBO; MPOrPaMMHUPOBAHHST;
Teopuu rpadoB; MOJACITUPOBAHUS U TPOTHO3UPOBAHUS.

Pe3ysibTarhbl Hccae10BaHUS

B kauecTBe 3KCHIEpUMEHTAILHON BBHIOOPKH OBUIM B3STHI 24 XUMHUYECKUX
BEIIIECTBA U3 CEMEHCTBa anbaeruaoB [ 1, c. 241] ¢ paccunTaHHBIMH TOIIOJIOTH-
YECKUMH WH/IEKCAMHU.

B Tabmune | mpencraBieHs! albAeruIbl ¢ PACCYMTAHHBIMU TOTIOJIOTHYC-
CKUMH HHJIEKCAMH, CTPYKTYPHBIMH JECKPUITOPaMU M MH(POPMALMOHHBIM
nuaexkcoM. Manexc Pannnya o6o3navaercs y, Banabana —J, Xapapu — H, Bu-
Hepa — W, lllennona — /.

Tabruya 1.
Bri6opka anbaernaoB
BpyrTo- Konuuectso
q)ggMyna X J " v ! CH,
C,H,0 1,41 1,63 2,5 4 1,477733 0
C;HO 1,91 1,97 4,33 10 1,394096 1
C,H;0 2,41 2,19 6,42 20 1,329252 2
CsH,,0 2,91 2,34 8,7 35 1,280385 3
C¢H 1,0 3,41 2,45 11,15 56 1,242608 4
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Oxkonuanue mabn. 1.

CH.,0 3,91 2,53 13,74 | 84 | 1212573 5
CsH,0 4,41 2,6 16,46 | 120 | 1,188102 6
CoH;50 4,91 2,65 1926 | 165 | 1,167756 7
C1oH200 5,41 2,69 2222 | 220 | 1,15055 8
C,H»0 591 2,73 2524 | 286 | 1,135791 9
C,Hx,0 6,41 2,76 2834 | 364 | 1,122977 10
C13Hx0 6,91 2,78 31,52 | 455 | 1,111737 11
C 1 Hx0 741 2,81 34,77 | 560 | 1,101789 12
CsH30 791 2,83 38,09 | 680 | 1,092915 13
C16H:,0 8,41 2,85 41,47 | 816 | 1,084945 14
C7H:,0 8,91 2,86 4491 | 969 | 1,077743 15
CsHs0 9,41 2,88 48,41 | 1140 | 1,071199 16
CoH350 9,91 2,89 51,95 | 1330 | 1,065225 17
CoHi0O 10,41 2,9 55,55 | 1540 | 1,059746 18
CyHi0 10,91 2,91 592 | 1771 | 1,054701 19
C5,H4,0 11,41 2,92 62,89 | 2024 | 1,050039 20
Cy3Hi0 11,91 2,93 66,62 | 2300 | 1,045717 21
C2Hi0 12,41 2,94 70,4 | 2600 | 1,041697 22
C,5Hs00 12,91 2,95 7421 | 2925 | 1,037948 23

B crarbe B xauecTBe I/IH(i)OpMaIII/IOHHOFO HHACKCA ]I/ICHOJ’II)3yeTC$I BCIINYU-

N

n, n; .

Ha, BbruucisiemMas no Qopmyne [ = —Z—’logﬁ’, TJIE 71, — YHCIIO aTOMOB i-TO
i=1

copta, a N — ol1iee 9uciio aToMOB B MoJekyse. Mueke / mporpaMMHO BEIYHC-

JsUICST TI0 OpyTTO-hopmyrie. B kadecTBe CTPyKTypHOTO JECKPHUIITOPA UCTIONb-
30BaJicsl (paKTOp, MOKA3bIBAIONIMI KoindecTBO (pparmMentos CH, B MojieKyie
XUMHYECKOTO COCIMHCHHUSL.

B pa6ore [1, c. 238] nmpencrasnena QSPR Mozmens npencka3aHus mapaMeTpa
TEIUIOEMKOCTH Ha OCHOBE Tornosiornyeckux unaekcos C, = 0,817 -1,034J +
+0,0001 W +9,182 y. [TapameTpsl MojenH cieayonpe: KoodhuiumeHT aerep-
MuHanuu R? = 1; cranmaprHas ommbOka SD = 0,267; kpurepuii Ourepa F =
108300; cpemnss abcomroTHast ommbdka B % MAPE = 0,3845; cpennsis abco-
nmoTHas omnbka MAE = 0,1435.

B crarbe pa3paboransl cieayroiure QSPR Monenu mpecka3anus mapame-
Tpa TEIIOEMKOCTH, TIPE/ICTABICHHbIC B TA0HIIE 2.
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Tabnuya 2.
XapaKTepuCTHKH MOeJeii 115 MpeIcKa3aHus TeNJI0eMKOCTH
Mognenpb R’ F SD | MAPE | MAE
C,=-2431+9,1931+5,484 CH,-0,273H | 1 | 115077,9 | 0,2586 | 0,3687 |0,1367
C,= 64,09 - 39,2974/ + 1,2259H 1 | 18905,2 |0,7813 | 1,7429|0,5816
C,=10,14+4,5031CH, - 0,0069H 1 | 140386,5|0,2868 | 0,4727 | 0,1344

C,=0,03441 + 1,2238CH, — 0,1934H
JJIs CTaH,I[apTI/ISI/IpOBaHHLIX HepeMeHHLIX

C,=4,01- 128" CH, -0 {08609 1 | 29514,6 10,2438 |0,4125|0,1519

1 {120831,8 10,2361 | 0,0037|0,1367

W3 ananu3a IpUBEACHHBIX MOJENel BUIHO, YTO CTaHAApTHas OIIHOKa y
TpexX TMPHUBEACHHBIX BBIIIE MOAENEH Jydnre, yeM B padote [1, c. 238]. bonee
TOTO 3TH MOICIHN 6onee IMPOCTHI B BEIYUCIUTEIILHOM OTHOUICHUU. Pacuyer no
MoJeIsIM TipoBomics ¢ momomisio MS Excel u ctarnctuyaeckoro makera SPSS
[2,c.57].

O0cy:xkneHue

[pemiaraemas METOIOJIOTUSI HA OCHOBE KOJIMYESCTBEHHOM CBSI3H «CTPYKTY-
pa MOJIEKYJT — CBOIMCTBa» MO3BOJISICT AOCTATOUHO d(Q(PEKTUBHO MPECKa3bIBaTh
TEIUIOEMKOCTB I10 IOCTATOYHO IIPOCTO BhIUUCIsAeMBIM (hakTopam. IToatomy pas-
pabotanubie QSPR Mozmenn MOXXHO pEeKOMEHIOBATb JUIS MPAKTHYSCKOTO HC-
TI0JTb30BaHUSL.

3akioueHune

IIpennoxenst QSPR mMonenu a1 vccnenoBaHusl B3aUMOCBSI3U IapamMeTpa
TEIUIOEMKOCTH aJIbJICTUIOB OT CTPYKTYPHBIX, TOIOJOIHYECKUX U HH(pOpMa-
nOoHHBIX (hakTopoB. [IpoBeneHo cpaBHEHHE pa3pabOTaHHBIX MOIENEH ¢ yxKe
CYIIECTBYIOMMMU moaxonamu. Cpeu mpeaiioyKeHHBIX MOJISIICH BRIOpaHBI HaH-
JIy4IIue.

HNudopmanus o koHpaIuKTe HHTepecoB. KOHPIUKT WHTEpECOB OTCYT-
CTBYET.
HNudopmanns o cnoncoperse. CrioHCOPCKast MOJJIEPKKa OTCYTCTBYET.
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