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DISCRETE DYNAMICAL MODEL OF BIOMECHANICS OF TURTLES MOVEMENT
AFFECTED BY VITAMIN DEFICIENCY

Grigoriev A.Ya.
Kharkiv State Veterinary Academy, Kharkiv

The work aims to study the effect of vitamin deficiency caused by disturbance of normal conditions
of solar radiation on biomechanics of movement of steppe turtles Agrionemus horsfield with use of the discrete
modeling of dynamical systems and digital photography.

The methods of work are based on building of discrete dynamical models and their identification using
an actual material obtained by digital photography of two groups of turtles of species Agrionemus horsfield
in terrariums. The first group comprises healthy animals, the second — animals exposed to vitamin deficiency
due to disturbance of normal conditions of sunlight. Photos have been taking in conditions that simulated
conditions of photographing from a board of light UAVSs.

As components of the dynamical system, which require identification, were selected normalized
parameters reflecting the positions of animals extremities on photos.

The obtained results allowed to identify characteristic features of cycles of movement for healthy
and sick turtles. That is, it was found that the movement of healthy turtles are more stable. It is characterized
by a larger number of control points of extremities. Since the object of study is the terrestrial turtles that live
in open areas, the use of remote sensing of animals is very convenient to use. But for large areas it is
sometimes technically difficult to fix all phases of slow movement of such animals as like turtles. The discrete
modeling of dynamical systems allows to avoid such complications, since as input data of the method may be
used a series of photos of successive phases of movement, but only one photo, which fixes a group of animals
in different phases of movement. Additionally, the practical implementation of this work demonstrated that the
identification of discrete dynamical models require images without small details, having only silhouettes.
Of course, it also extends the application of remote monitoring.

With the use of obtained results the system parameters may biomechanics of the turtles movement can
be found. These parameters can be used for remote diagnostics of influence factors of global climate changes
on physiological state of animals.

Keywords: discrete dynamical systems modeling, biomechanics, remote methods, digital photography,
turtles, avitaminosis.
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ANCKPETHbLIE MOOEN ANHAMUYECKUX CUCTEM, OMNPEOENAIOLLNX
CTABUNNbHOCTb NMAPOBMNOLIEHO30B

Fpuropbes A.A.
XapbKoBCKas rocyjapCTBeHHas 300BeTepuMHapHas akagemus,
r. XapbkoB, e-mail: kharkovzoo2010@gmail.com

XonTtkeBuu I'.H., HocoB K.B., Famyns 10.I"., Becnanos IO.I'.
XapbKOBCKUIN HaLUMOHanbHbIN yHUBepcuTeT uMeHun B.H. KapasnHa, r. Xapbkos

Bbicoukas E.B., Neuyepckasa A.U.
XapbKOBCKUIN HALMOHanbHbIN YHUBEPCUTET PafMOSNEKTPOHNKU, I. XapbKoB

lMocmpoeHbi OuckpemHble OUHaMUYeCKUe CUCMeMbl 20MeoCmamu4YecKux MexaHu3Mo8 3KOCUCmeEMbI
npyda XapbKo8CKO20 30o0rapKka, 8 Komopbil 6bina uHmpodyuyuposaHa Pistia stratiotes. OnpedeneHa
83auMOCes3b MexOy rfpoyeccamu npodyyupoeaHuss Xueol 6uomacchbl, ee OmMUpPaHUsi, PasfioXeHUs
u HapyweHuemMm cmabunbHocmu audpobuoyeHosa.

KnioueBble cnosa: FI/I,EI.p06I/IOLI.eH03, romeoctatTndyeckne MexaHu3mMbl, OUCKpeTHOe mMoaenunpoBaHue
ANHaMU4eCKnx cuctem, nncTuA.

MHorue npobnemebl 6uobesonacHocTn, NpuobpeTaroLme Bce BOMbLUYID aKTyanbHOCTb, TECHO CBSI3aHbI
CO CTabUNbHOCTBK 3KOCUCTEM, HanMMYneMm B HUX 3(PAEKTUBHBIX MEXAHM3MOB rOMeocTasa, NPenATCTBYHOLLINX
BCMbILLIKaM YUCNEHHOCTU OTAEMbHbIX BUOOB XMUBbIX OPraHM3MoOB, B TOM YUCIE U TakuX, KOTOpble MOryT HaHEeCTU
CYLLECTBEHHbI Bpen 300pOBb0 M XO3ANCTBEHHOW [OeATenbHOCTM 4enoBeka [1,2]. CtabunbHOCTb
rmgpobuoLeHO30B BOLOEMOB M BOOOTOKOB, MCMOMb3yeMbIX OS19 pasHbiX BWOOB BOAonoTpebrieHns, B TOM
yucrie — B arpokoMmnekce, nmnpuobpeTaer ocoboe 3HavyeHue, B 4YaCTHOCTU B CBSA3M C NPOGUIIAKTUKON
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WH(EKUMOHHBIX BonesHen XMBOTHbIX. [NobanbHble KIMMaTU4eCcKNne W3MEHEHWsl, Hapyllalowue YCroBus,
B KOTOpPbIX chopMUpOBanNuCbL AENCTBYOLLME B BOAHbLIX IKOCUCTEMaX roMeocTaTuieckne MexaHuambl, npuaaroT
0ocobyto ocTpoTy npobneme.

AKTyanbHOCTb OaHHOTO MccrnefoBaHnst MOXeT ObiTb noaTBepxaeHa npeuegeHtom 2013 roga, korga
neTomM NpomsoLuno MaccoBoe pa3sutme B peke Cesepckun [JoHel, B panoHe cena Mangapsl (3MUMEBCKOM parioH,
XapbKoBckasi 06racTb, YkpanHa) TPOnn4eckoro BOAHOro pacteHnsa nuctum (Pistia stratiotes). HesHaunTenbHble
(no-BMaMmomy, nonasLUME B peKy U3 aKkBapuymMOB U AeKOpaTUBHbIX H6accenHOB) KONMMYEeCTBa 3TOr0 pacTeHus
B TEYEHWEe OOHOro BereTauuoHHOro Ce30Ha BbI3BanuM BCMbIWKY OuvoOMacchl, BO3MOXHble MOCNeACTBUS
OTMMpPaHUS KOTOPOW BbI3blBalOT CEPbE3HbIE ONACEeHUS Yy SKOMOroB. Takas BCMblLUKa BO3MOXHA MuLb B cCry4ae,
Korga He paboTalT unu CyLecTBEHHO 0CnabnslTcs romeocTtaTUHeCcKMe MexXaHu3Mmbl, NpPenaTCcTByoLLme
HapyLlalLwemy cTabunbHOCTb MMapobuoLeHo3a, He KOHTPONIMPYEMOMY OTpuLaTeNbHBIMU 0BpaTHBIMU CBA3AMU
B 9KOCMCTEME, 3IKCTPEMAanbHOMY POCTY MPOAYKTMBHOCTM OTAENbHbIX BUOOB, BXOAMBLUMX paHee B COCTaB
rmapoburoLeHo3a nnu SIBNALWNXCS, Kak MUCTUS B AaHHOM criyyae, Bugamu-eceneHuamu. Cutyauus B npygax
XapbKOBCKOrO 300Mapka, B KOTOpble MUCTUS B 3TO Xe Bpems Obina BceneHa, wnncTpupyeT addekT
paboTatLmx B rmgpobroLeHo3e roMeocTaTtMyeckmx MexaHu3MOB: MUCTUSA Monyduna B Mpydax 3HaduTenbHoe
pasBuTUE, HE NMEBLLEE OHAKO XapakTepa BChbILLKM Gruomacchi.

LUenb paboTtbl. Llenbio nccnegoBaHns ABMSETCS U3y4eHWE FOMEOCTaTMYECKUMX MEeXaHW3MOB MyTeMm
BCKPbITUS CTPYKTYPbl OBpaTHbIX CBA3EN, onpeaensioLmnx Xxapakrep AMHaMU4eckoro paBHOBECUS B 9KOCUCTEME.
370 npeacTaBnsAeTCca BO3MOXHbIM NyTEM NPUMEHEHUsT MeToAa AUCKPETHLIX Moaenen ANHAMUYECKUX CUCTEM —
OMAC [3, 4, 5, 6]. JaHHbIN nogxon paccmaTpuBaeT NPUPOAHYI0 (3KOMOrMyeckyto, Guonornyeckyo) cuctemy
KaK AMHaMUYECKYHO cucTemy, COCTOSILLYIO N3 HECKOMNbKUX B3aMMOENCTBYOLLNX KOMTMOHEHTOB.
lMpepnonaraeTcsi, 4TO MEXAY KOMMOHEHTaMy BO3MOXHbI criegytowime Tunel oTHoweHwui: (0,0), (0,+), (0,-), (-,+),
(--), (+,%), cam >xe KOMMOHEHT MOXeT OKa3blBaTb Ha cebsi TONMbKO CUMMETPUYHOE BO3AENCTBME, T.€.
Bo3gencteme tunos (0,0), (-,-), (+,+).

Ha ocHoBe HabniwogeHun 3a napameTpamu cuctembl (KOMMOHEHTaMu), AaHHas MoAenb Mo3BonseT
OnpefenuTb CTPYKTYPY OTHOLLEHWUIA MEXAY KOMIMNOHEHTaMM CUCTEMbI, @ 3aTEM NOCTPOUTL TPAEKTOPUIO CUCTEMBI,
onpegenss, TakuMm obpasom, ee guMHaMuKy. [onydyeHHas TpaekTopus OTpaXkaeT UUKN U3MEHEHUIN 3HaJYeHUn
KOMMOHEHT, BblpaXkaeMblX B YCINOBHbIX Gannax, B TeYeHne onpeaeneHHoro yvMcna LaroBs, COOTBETCTBYHOLLETO
YCIOBHOW AnuTenbHOCTM uukna. [Npy 3TOM M3MEHeHMe 3HayYeHWn KOMMOHEHT OT npeablgyliero Lara
K TEeKyLLeMy onpegensietca CTPYKTYpPOW MaTpuubl OTHOLUEHMI W 3HAYEHUSMU KOMMOHEHT Ha npeablayliem
ware.

MpeomeTom HacToswen paboTol SBNAETCA MNOCTPOEHUE AUCKPETHOW OUHAMWYECKON MOAenu
roMeocTaTU4EeCKMX MexaHM3MOB, obecneuvmBaloWmnx CTabunbHOCTb rMApobuMoLIeHO3a, NPEenaATCTBYOLLMX
BCMbILLKE B HEM YNCINEHHOCTU BMaa-BCeNneHua, B AaHHOM criyyae Pistia stratiotes.

MaTepuanbl u MeToAbl. B ofMH U3 NpyaoB XapbKOBCKOrO 300napka, nrowagsio 300 M° B cepeamnHe
uions 2013 roga Gbina MHTpoAyuMpOBaHa NUCTUS, 3aHMMaBLLAs 0O Hayana ceHTabpst oT 5 go 15 % 3epkana
npyaa.

Ons pelweHus NOCTaBMNEHHOW 3afaYvM B KayecTBe MWCCMedyeMblX KOMMOHEHT Obinv  BblOpaHbl
chneKkTpanbHble XapakTepUCTMKM rmapobuoueHo3a npyaa, 3HA4YeHUsa KOTOPbIX BbIYMCNANUCL Ha OCHOBE
umdposon otocbemkn. C Havana uW0OHA no koHew asrycta 2013 roga ocyuwectenanace uncpoBas
doTtocbemka 6enoro aucka guametpom 100 MM, norpyxeHHoro Ha rny6uHy 200 Mm B BoAdy STOro npyga, npu
€CTEeCTBEHHOM COfTHEYHOM OcCBelleHun. B pesynbTate KOMMbOTEPHOM O06paboTKM MOMYyYEHHbIX LMMPOBbLIX
doTorpacun c naketa MATLAB ocyLleCcTBNSANOCh onpeaeneHne LBeTa Kaxagoro nukcenst B wkane RGB —
KpaCHOro, 3ereHOro U CUMHEero, cpegHero 3HadeHus no kaxgomy useTy R, G, B Ha u3obpaxeHun n aHanms
MX COOTHOLIEHUA. C HEKOTOPbIM OrpyorneHnem Mbl MpUHMManuM, 4To oTHoweHue G/B oTpaxaeT KOonuM4ecTBO
xnopodpunna (KX), oTHoweHue (G+R)/B oTpaxaeT cymmapHOoe KOMMYecTBO Xropodunna u apyrux
pactTutTenbHbiX NMUrMeHToB (CI1), OTHOLLEHMIO XXenTo-KpacHbIX NUrMeHToB K xnopodunny (OXI) cooTBeTcTBYET
3HayeHue BblpaxeHus R/G. B cooTBeTCTBUM C 3TUM MpuUHUMAnochb, 4to KX oTpaxaeT KONMMYecTBO aKTUBHO
(OTOCUTE3NPYIOLLNX BOAOPOCHEBLIX KNETOK dpoTonpoayLeHToB, OXI1 — oTHOLWEHMEe CTapbiX U MEPTBbIX KIETOK
K aKTMBHO poTOCHMHTEe3Mpytowmm, ClIN — cyMMapHOe KONMYECTBO TEX N APYruX.

B cootBetctBMM ¢ wmogenbto OMOC koppensuvoHHas maTtpuua CUHTE3MPOBAHHBLIX KOMMOHEHT
rmgpobuoueHosa npyaa KX, CIN n OXI1 gononHsanacek nateHTHon komnoHeHTown (J1K). 3HaveHme koppensumm JIK
C OCTarnbHbIMKU KOMIMOHEHTaMWU MPUHMMANoCb paBHbIM Hymn. [lpegnonaranocb, YTO B psige ClydaeB 3TUM
HYNEBbIM KOPPEnsuMsiM COOTBETCTBYKOT HEMOCPEACTBEHHbIE WU OMOCPeaOBaHHbIE OTHOLWEHUA Tuna (+,-),
obecneunBamne nogaepXkaHne AMHAMUYECKOrO PaBHOBECUSI B COCTOSIHUM rMapoOuoLieHo3a, npyu KOTOPOM
Marna BepOosATHOCTb BCMbILWKM GBuomacchl kakoro-t1o ogHoro Buga. Mogens JMIC cTtpounack ¢ NCNonb30BaHNEM
noaxoda Ha OcHoBe 3akoHa Jlubuxa: Mo yMOnYaHuio, Mpu OTCYTCTBUMU YMEHbLUIAKLWNX UNN CTabunmnayoLwmx
BMUAHUA Ha KOMMOHEHTY €e 3Ha4yeHWe OT Mpeablayliero Lara K Tekyllemy pacTeT; Mpu Hanuyium XoTs
Obl OAHOTO MOHWXKAKLLEro BMNUSHUS — YObIBAET; MPU OTCYTCTBUU MOHWXKAKLWMUX BAUSHUA W HANU4YUKU XOTS
Obl 0AHOro CTabuMnManpyroLero — ctabunmnampyeTcs.

PesynbTtatbl nccnepgoBaHus. beina nonyvyeHa gnHamuyeckass MoAeNb CUCTEMbI, OTpaXKaroLasa LUK
WM3MEHEHNA KOMMOHEHT ruapobuoLeHos3a, NpuvyeM AfNMHA UMKNa paBHANMAcb BOCbMUW  YCITOBHbIM  LUaram
no BpeMeHu. TpaekTopusi CUHTE3MPOBAHHOW CUCTEMbI NpeAcTaBneHa B Tabnvue 1.
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[lna nonyyeHHOW TpaekTopuM XapaKTepHO CoBMageHue no dase uaMeHeHuin 3HadveHun B 6annax KX,
OXIM wn CIl. C nonHocTbld COBMNagawlWMMU B LUMKIIE MakCMMyMamMu  3HAYEHUA 3TUX  KOMIMOHEHT
HenocpeacTBEHHO cOceAcTBYeT MakcumMym 3HadeHus JIK (makcumym JIK coBnagaeT ¢ Hadanom Bo3pacTaHusi
3Ha4veHun KX, CIT n OXI).

Ta6bnuua 1 — Tpaektopus OMOC rmgpobuoueHosa npyga € MUCTUEN; 3HAYEHUS KOMMOHEHT [JaHbl
B 6annax (1 6ann — H13koe, 2 — cpegHee, 3 — BbICOKOE), MaKCMMYMbI BblAENEHbI XXUPHbIM LUPUGPTOM

KoMnoHeHTbI 3HavyeHMA KOMMOHeHTa B 6annax

KX 1(1(1|2|3|3|3]|2

oxn 111|233 |3]2

cn 1(1(1|2|3|3|3]|2

JK 1(2(3|3|3|]2|1]1

Homepa ycnoBHbIX LLAroB No BpeMeHu 112|3(4|5|6|7]8

Takol pesynbTaT 0ObACHAETCA MNpeanorioKeHNeM, COrnacHoO KOTOPOMY YyKasaHHOe CoBMnageHve
no cpase oTpaxkaeT COCTOsAHME ObICTPO YCTaHaBMMBAOLLErocs AMHAMUYECKOro paBHOBECUS MexXay npoLeccamu
npoayuMpoBaHus XnBon Gruomacchl, ee oTMMpaHusa 1 pasnoxeHus. CocTosHMe, Npu KOTOPOM MasioBEepPOSTHO
npeobnagaHue OAHOrO W3 3TUX MPOLECCOB, B 4aCTHOCTU Takoe, MpW KOTOPOM MPOM3OMAEeT HakonneHwne
nMTaTenbHblX BewecTB (OTONPOAYLIEHTOB, CO34aeT npednochbifiku K Benbllwke 6vomaccel, NogobHon
BbILLEYNOMSAHYTON BCbIwke Buomacchl Pistia stratiotes B Ceepckom [oHue. Kak oTmevanoch Bbllwe, Takon
BCMbILLKA B UCCnegyemMom Mpyay He OTMevanocb, XOTd MUCTMSA NofyyuMna B HEM 3ameTHoe pasBuTue.
Habniogaemble B MONyY4EeHHOW CTPYKType MOAENnu oTHoweHus Tuna (+,-) mexay CI u JIK moryt 6bITb
WCTOMKOBaHbI Kak MposiBNeHne paboTbl rOMeocTaTMyeCKMX MeXaHW3MOB, NOAOEPXMBAKOLWUX COCTOSHUE
OMHaMn4eckoro paBHOBecusi (DUTOMNAHKTOHA W HEODXoAMMbIX Ans ero  passutus ¢opm  BuoreHoB —
nuTaTenbHbIX BELLECTB, KOTOPLIM (B AaHHOM criyyae, npeanonoxurensHo) oteevaeT J1K.

BbiBogbl M nepcnekTUBbI  AanbHEeWWUX  UccnenoBaHUW.  [lonyyeHHble  pesynbTarthl,
paccMmaTpvBaemble aBTOpaMu Kak npegBapuTerbHble, roBopAT o ToM, yto AMIAC aBnseTca nepcnekTuBHbIM
WHCTPYMEHTOM WCCIiej0OBaHUSA MEXaHM3MOB romeocTasa BOJHbIX 9KOCUCTEM, B TOM YMCME U acneKkToB 3TUX
MEXaHU3MOB, UMEILLMX NPaKTUYeCcKoe 3HayYeHne AN npegoTBpalLeHns MHPEKUMOHHbIX GoNe3Hen XUBOTHbIX.
BbibpaHHasa B kavecTBe mMogernbHOro obbekra Pistia stratiotes saBnseTcs ganeko He eAMHCTBEHHbIM U Aaneko
He cambiM OMacHblM OpraHM3MOM, BChbilWka OMOMaccbl KOTOpOro crnocobHa Bbi3BaTb CBA3AHHbLIN
C BO3MOXHOCTbIO BONEe3HeN XXMBOTHbIX U MIOAEN PUCK yXyALIEHUS ycrioBmn BogonoTpebneHns. bonee Toro, oHa
MOXeT ObITb MCMONb30BaHa ANs NoaaBneHus pasBuTusa apyrux, 6onee onacHblx, opraHM3moB. B cBsa3m ¢ atum
BO3MOXHOCTb M3yyeHus c nomowpto OMOC wmMpokoro knacca CUCTEMHbIX (QaKTOpOB, onpeaenstolmx
BO3MOXHOCTb ObICTPOro HapawmBaHus 6uomacchl hoTONpoAyLEeHTOB B ruapobuoueHose, npeactaBnseTcs
LenecoobpasHon 1 MMeIoLLEN ONpeaeneHHY NPaKTUYECKY0 LIEeHHOCTb. HeobXxoaMMoCTb TakMx nccnegoBaHumn
MOXeT BO3HWMKHYTb Ha Oonbwux nnowagax TPYOHOAOCTYMHOW MECTHOCTW, B CBHA3M CYeM UcCnefyemble
cnekTpanbHble XapaKTepucTUKU ruapobuolieHosa LenecoobpasHo nofyyatb C MOMOLUBH AWCTaHLMOHHbIX
(aspokocMU4eckmx) MeToaoB.
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DISCRETE MODELS OF DYNAMIC SYSTEMS THAT DETERMINE
THE HYDROBIOCENOSIS STABILITY

Grygoryev A.Ya.
Kharkov State Zooveterinary Academy, Kharkov

Zholtkevych G.N., Nosov K.V., Gamulya Yu.G., Bespalov Yu.G.
V.N. Karazin Kharkov National University, Kharkov

Visotska E.V., Pecherska A.l.
Kharkov National University of Radioelectronics, Kharkov

This work aims to study the structure of feedbacks for homeostatic mechanisms that provide
the hydrobiocenosis stability. The aim is achieved by construction of a dynamical model of the eco-system
by the method of discrete modeling of dynamical systems (DMDS).

Materials and methods. For investigation of homeostatic mechanisms the spectral optical properties
of hydrobiocenosis of a reservoir was used. The properties are calculated on the basis of digital photography.
In the color scale RGB were calculated the values G/B, (G + R)/B and R/G. These values are interpreted
as amounts of chlorophyll, total amount of chlorophyll and other plant pigments, the ratio of yellow-red pigments
to chlorophyll correspondingly. These three components were supplemented by a latent component, for which
the correlation with the rest is taken as zero.

The results of the study allowed to explain a hypothesis concerning the matching of phases
of parameter values, which correspond to the values of G/B, (G + R)/B, and R/G. In particular, from this
it follows that the probability for nutrient accumulation of photoproducents, that creates conditions for the
outbreak of biomass, is small. The relationship of type (+,-), observed in the revealed structure of the model,
between a total amount of chlorophyll and other plant pigments and the latent component can be interpreted
as a manifestation of homeostatic mechanisms, that support the state of dynamical equilibrium
of phytoplankton, and forms of biogens required for phytoplankton's development. Mentioned biogens are
nutrients, which hypothetically correspond to the latent component.

Conclusions. Obtained preliminary results allow to assume that the DMDS is a promising tool for study
of mechanisms of homeostasis of aquatic ecosystems. Pistia stratiotes selected as a case study, can be used
for suppression of development for more dangerous organisms. In this regard the DMDS allows to explore
awide range of systemic factors that determine a quick increase of biomass of photoproducents
in hydrobiocenosis. Similar research may be needed for large hard-to-reach areas, because in this case
the spectral characteristics of hydrobiocenosis can be obtained by remote (aerospace) methods.

Keywords: hydrobiocenosis, homeostatic mechanisms, discrete modeling of dynamical systems, pistia.
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FOCTPA TOKCUYHICTb AI®NIIOEEH3YPOHY ANA PUB TA UOIro BNnuB
HA OEAKI NTOKA3HUKN KPOBI

€sTtyweHko A.B., KoeaneHko J1.B., €EBTyweHko I.[., KpoToBcbka H0.M.
HauioHanbHUn HayKoBUIM LEHTP «HCTUTYT eKcnepmMMeHTanbHOI i KMiHIYHOT BETEPUHapHOT MeanLMHNY,
M. Xapkis, e-mail: aevt@inbox.ru

BusHayeHO rokasHUKU mokcudyHocmi QighritobeH3ypoHy Onsi kopona: LCso—75,21 £ 3,77 me/om®; LCie—
58,35 mMa/Om”; LCgs—92,07 ma/om>; LC100—100,49 Me/OM3, SKi eKasyromb, WO rnpernapam € noMiPHOMOKCUYHUM
0ng pub. BcmaHoerneHo, wo 3a yMmos KoHueHmpauii y eodi OichritobeH3ypoHy Ha pigHi 0,25 M3/<3M3, wo y 5 pasis
nepesuwlye niKkysanbHy, O0CMO8IPHUX 3MiH r1OKa3HUKie emicmy 3a2aribHo2o OinkKy, (o200 pakuyit, pieHs
UUPKYTIOYUX IMyHHUX KOMITIIEKCI8, cepyMoKoidie, 2emMoariobiHy ma Kinbkocmi epumpouyumie He 8i0byeaemabcCsi.

Knrouogi cnoBa: gidpntobeH3ypoH, puba, netanbHa KOHLEHTpaLisl, TOKCUYHICTb, KPOB, Bioximis

OpHum i3 npenapaTiB, WO BigHOCUTLCA [0 kKnacy iHcektuuugie € gidnobeHsypoH ([3-(2,6-
andTpobeH3omnn)-1-(4-xnopdeHun)-cedoBuHal). MexaHiam aii npenapaty — iHriGiTOp pPO3BUTKY XiTWUHY KOMax.
Hicpnto6eH3ypoH € ManoTOKCUYHMM A8 TENNOKPOBHMX, LDsg KonmBaeTbes B Mexax 2150—4640 Mr/kr.

JdaHuin npenapaTt LUMPOKO 3aCTOCOBYETbCH Yy CiNbCbKOMY rocnogapcTtsi ans 6opotbbu 3 koMapamwu
Ta WKigHUKamMm cagis i nicy. lNMpenapaTtn Ha OcHOBI Aibno6eH3ypoHY 3aBASKN MaNOTOKCUYHOCTI, iX 6e3neYHoCTi
AN HaBKOJNULLIHBLOIO cepefoBulla Ta BMCOKOI GionoriyHoi akTMBHOCTI pekomeHaoBaHi BOO3 ans wwmpokoro
3aCTOCYBaHHS.

Mo BigHoWweHHO Aii AihnobeH3ypoHy Ha rigpobioHTIB y nmiTepaTypHUX mMxepenax HaBedeHi pi3Hi AaHi.
ABTOpM noBigoMnstoTb, wWo 28 r/ra AidmnobeH3ypoHy He CApUYMHSE HeraTuBHOI Ail Ha rigpobioHTIB.
IHWi gocnigHMKM cBigYaTh, WO 3acTocyBaHHA AicphntobeH3ypoHy y gosax 11,0-18,5 r/ra mae HeraTVBHWUIA BMAVB
Ha po3BuTOok Copepoda, NMMYUHOK XYKIB i CnpuynHae 3arnbenb ycix BuaiB BoAstHUX 6nix, a 60 r/ra ameHLwye
YMCETBHICTb i 3aTPMMYy€E PO3BUTOK XiPOHOMIL.
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