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KPATKUE COOBLUEHNA

3OOEKTUBHOCTb OTMYITUMBAHNSA FPbI3YHOB C NMOMOLLbIO
YNbTPA3BYKOBbIX YCTPOUCTB

N.A. BonoguH 2, E.B.BonoguHa’
TTAY «MOCKOBCKMWI 300MapK»
2buonoruyeckut dakynster MIY nmeHun M.B. JlTomoHocoBa
volodinsvoc@mail.ru

BBEAEHME

B 300napkax yacto Bo3HuKaeT npobnema 60opbbbl C CMHAHTPOMHLIMU TPbI3yHaAMMK,
B MEpBYI0 oyepeab cepbiMu Kpbicamu (Rattus norvegicus), KOTOpble MOFYT NOCENATHCS KaK
B CNY)KeOHbIX NOMELLEHMAX C KOPMaMu, TaK U B 3KCMO3MLMOHHbIX BOAbepax. Bo MHorux
cnyyasx 61M3Koe CoCenCTBO XMBOTHbBIX 300MapKa M CUHAHTPOMHbIX MPbI3yHOB NPENSTCTBY-
€T MCNOMb30BaHUI0 S00B M NPUXOAWUTCS 0BpallaTb BHUMAHWE Ha aNbTepHaTUBHbIE METO-
Abl KOHTPONS YNCNEHHOCTM TpbI3yHOB-BpeauTeneii. B 3Tom o0630pe Mbl paccmatpuBaeM
DOCTOMHCTBA M HEAOCTaTKM MeTOAa OTMYrMBaHMS rPbI3yHOB C MOMOLLBIO YbTPA3BYKOBbIX
YCTPOWCTB U €ro NPMMEHUMMOCTb B NPaKTUKe 300MapKOB.

OTnyrMBaHue rpbi3yHOB C MOMOLLbIO YNbTPA3BYKOBbIX YCTPOWCTB OCHOBAHO Ha LWIMPO-
KOM MCNOMIb30BaHWM B KOMMYHUKATUBHOM MOBEAEHMM IPbI3YHOB YNbTPA3BYKOBOrO Auana-
30Ha yacToT (4acToTbl 6onee 20 Kunorepu, Bbilie BEPXHeW rpaHuLIbl CTyXOBOro AManasoHa
yenoseka) (Brudzynski, 2014). ins Hanbonee n3yyeHHbIX CepbIX KpbiC BblN0 06HAPYXEHO,
4TO OHM M3AAIOT YNbTPA3BYKOBbIE KPUKM B ABYX AManasoHax: 22 kly, (kmnorepu) u 50 kI
22-kl, KpUKKM CBA3aHbI C CUTYaLMSIMU, BbI3bIBAKOLMMM HEFAaTUBHOE IMOLMOHANbHOE COCTO-
sHWe (NPUCYTCTBME XMLLHWMKA, arpeccus, 6onb), Toraa Kak 50-kIL, KpUKM CBA3aHbI C CUTY-
auMSMK, Bbi3bIBAKOWMMM NO3UTUBHOE IMOLMOHANBHOE COCTOsSIHME (NWLLa, NON0BOE MoBe-
LeHue, ApY>XeCKMe U TakTUNbHble KOHTaKTbl) (Brudzynski, 2013). ng nabopaTopHbIX KpbIC
6b110 NOKA3aHO, YTO OHM CHMXKAIOT CBOK aKTMBHOCTb NOC/IE NPOUTPbIBaHMS 22-KIL, KPUKOB
(Brudzynski, Chiu, 1995; Nicolasetal., 2007).

Ha 3T1oii Haxoake 6bINO OCHOBAaHO CO34AaHWME M MCMOMb30BaHWE YNbTPA3BYKOBbIX
YCTPOWCTB AN OTNYTMBAHUS CEPbIX KPbIC, U34AIOLWMX TPOMKME 3BYKM B 22-KIL, AnanasoHe.
Mpeanonaranock, YTO KpbICbl ByAYT BOCMPUHMMATDL 3TU 3BYKM KakK KPWUKM TpeBorn u byayt
n3berartb MecCT, B KOTOPbIX PACMONI0XKeHbl YCTPOMCTBA, YTO NO3BOIUT OTNYrMBaTb KPbIC U Nnpe-
DOXPaHSTb BaXKHble A5 NOAeN pecypcbl M 06bekTbl. B aanbHelweMm, nogobHble ycTpoiicTea
CTaNnu UCMONb30BaTh A 3aLUMTbl He TONBbKO OT CEPbIX KPbIC, HO M OT APYrMX BUAOB rpbi3y-
HOB, UMEIOLLMX CXOAHbIE BOKA/IbHble KOMMYHUKATUBHbIE CUCTEMBI.

B HacTosiwee BpeMs npon3BoAMTCS 6OMbLIOE YMCIO Pa3HOOOPA3HbIX MOAENeNn ynbT-
pa3BYKOBbIX YCTPOWCTB ANS OTNYrMBaHMs rpbisyHoB. OfHaKo Mx peanbHas 3GHeKTUBHOCTb
npoTecTMpoBaHa NuLb B HeBONbLWOM uncie uccnepoBaHuit (Shumake etal., 1982; Timm,
2003;Latorreetal., 2013; Sousa-Guedes et al., 2020). bonbLUMHCTBO TaKMX YCTPOMCTB CO3Aa-
€T YNbTPa3ByK 3a CYET MEXAHUYECKOTO TPeHUS (CTPUAYNSaLMK), 1 ero nunoobpasHas CTpyk-
Typa 3HAYMTENbHO OT/IMYAETCS OT POBHbIX, HEMOAYIMPOBAHHbBIX Y/bTPA3BYKOBbLIX KPUKOB
Tpesoru kpbic (Timm, 2003; Mulgan, Sjoberg, 2019). YnbTpa3ByKoBble YCTPOWCTBA reHepu-
pYIOT yNbTpasByk B AnanasoHe ot 19 po 32 klu, n3pasas ero nyykom ot 80 no 100 rpapycos
(Crawford et al., 2018). HekoTopble cOBpEMEHHbIE YNbTPa3BYKOBbIE YCTPOICTBA CMOCOOHBI
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reHepupoBaTb MEHSIOLWMECS yNbTPa3BYKOBble Y4acToTbl oT 25 go 65 ki (Nairetal., 2017;
Mulgan, Sjoberg, 2019) MakcuManbHas AuCTaHLMs OTNyrnBaHus coctaenseT 30 M, naowans
3alWMLLAeMOi TEPPUTOPUM CUIBHO BapbupyeT Mexay ycTpoiicTtamu, ot 28 M2 no 1200 m2
Lns Hanbonee MowwHbIX 1 poporux (Crawford et al., 2018; Sousa-Guedes et al., 2020).

LOCTOMHCTBA U HEAOCTATKM METOLA

OueBMAHBIM AOCTOMHCTBAM METOAA ABNSETCS TO, YTO JIIOAM HE CAbIWAT YNbTPa3BYyKo-
Bble KPUKM U MOTYT HAaXOAWUTbCS B OAHOM MOMELLEHMUU C penenfieHTHbIMU YNbTPa3BYKOBbI-
MW YCTPOWCTBaMM (XOTS MMEIOTCS M NMPOTMBOMONOXKHbIE AaHHble, Leighton, 2016). Takxe,
B OT/IMYME OT S40B, YNbTPA3BYKOBblE YCTPOMCTBA HEOMACHbI ANS YenoBeka M AOMALIHKUX
YXMBOTHBIX, @ TAKKe HE MPOMCXOAMT TOKCUYECKOTO 3arps3HeHUs TeppUTOpuM U KOPMOB. YNb-
TPa3BYKOBbIE KPMKM OTMYrMBAIOT rPbI3yHOB, HE BbI3blBas MX CMEPTU U He Tpebys nocneay-
IOLLEN YTUAM3ALMM YMEPLUMX XMBOTHbIX. MPU HaNMMUMKM UCTOYHMKA 3NEKTPUYECKOrO TOKa,
YNbTPa3BYKOBbIE YCTPOMCTBA MOTYT paboTaTb NPaKTMYECKM NOCTOSHHO, He Tpebys exenHeBs-
HOro KOHTPONS CO CTOPOHbI 06CNYXMBAIOLLEro NepcoHana.

BMecTe ¢ TeM, ynbTpa3BYyKOBblE YCTPOMCTBA Oblnn pazpaboTaHbl Ans OTNYrMBaHUS ce-
PbIX KPbIC U MOTYT BbITb HEIPPEKTUBHbI AJIT MHOTUX APYrMX BULOB CUHAHTPOMHBIX MPbi3y-
HOB, Y KOTOPbIX YNbTPa3ByKOBasi KOMMYHMKALMS OCYLLECTBASETCS Ha 6o/ee BbICOKMX YacTo-
Tax: Mblweri (50-100 kI, Scattoni et al., 2008; Grimsleyetal., 2011), nonesok (25-50 kI,
Yurlovaetal., 2020), necuaHok (40-100 kIu, Zaytseva et al., 2019). Takxe, CUHAHTPOMHbIE
rPbI3yHbl IErKO MPUBbIKAKOT K BbICOKOMY YPOBHIO LIyMa M CMOCO6HbI CyLL,ecTBOBaTb U pas-
MHOXaTbCSl B O4E€Hb LIYMHOM Cpene, Takoi Kak a3ponopThbl U Xene3HOA0POXHbIE BOK3asbl.
JKCNepUMEHTbI NMOKa3bIBAKT, YTO KPbICbl CMOCOBHbI NPUBLIKHYTb K HE3HAKOMOMY BbICOKO-
WMHTEHCUBHOMY YyNbTpa3ByKy B TeyeHue 48 uvacos (Lund, 1988). Kpome Toro, ynbrpassyk
6bICTPO 3aTyXaeT M paccenBaeTcs Mpu BCTPeYe C NpensTCTBUSMU. YNbTPa3BYKOBbIE BOJHbI
HecnocobHbl MPOHUKATb B HOPbI M rHe3aa rpbisyHoB (Lund, 1988). Mo3atoMy ynbTpasByko-
Bble YCTPOMCTBA 3DEKTUBHBI TONBKO B HEDONbLWMX 3aMKHYTbIX MOMELLEHUAX (KOMHATaX,
byHKepax) M npakTMyecku becnonesHbl B 60MbLIMX CKNAZAX, 3EPHOXPAHUANLLAX U HA OT-
KPbITOM BO34yXe.

MHorme BUAbl XXMBOTHLIX MOFYT CNbIWATb YAbTPA3BYKOBbIE KPUKU W YNbTPA3BYKOBbIE
YCTPOWCTBa MOIYT OKa3blBaTb HA HUX HeraTuBHoe Bo3aelcTeue. K npumepy, BepxHss rpaHu-
Lla CNYXO0BOW YyBCTBUTENLHOCTM AoMallHel cobakw (Canis familiaris) coctaBnsiet 41-47 kI
W NpaKTUYeCKM He 3aBUCUT OT pasmepa 1 nopogabl (Heffner, 1983). ins apyrux sunos nco-
BbIX TaKMX JAHHbIX HET, HO, CKOpee BCEro, OHa TakKXe BbICOKA, MOCKO/bKY KPAaCHble BOKKU
(Cuon alpinus) v rueHoBble cobaku (Lycaon pictus), Kak U AoMaluHMe cobaku, CNOCOBHbI 13-
[aBaTb KpUKM Ha npepene cibiwnMMocTn yenoseka (16-18 klu) (Volodina, Volodin, 2018).
Ectb AaHHble 06 ycnewHoOM MCNoNb30BaHUM PENENNIEHTHbIX YNbTPA3BYKOBbIX YCTPOMCTB
[ONS OTNYrMBaHMA OAMYABLIMX AoMawHuX kowek (Felis catus) B Asctpanum (Crawford et
al., 2018), koTopble TOXe BOCMPUUMUMBBI K YNbTPa3ByKy. Cpesi 300MapKOBCKMX KUBOTHbIX
C/IYXOBOW YyBCTBMTENBHOCTbIO B YIbTPa3BYKOBOM [iIMana3oHe, MOMMMO MCOBbIX U KOLIAYbKX,
06/134at0T MeNK1e NPUMATOB, rPbi3yHbl, HACEKOMOSIAHbBIE, MENIKME CyMYaTble U PYKOKPbISbIE.
[lns BCex 3TUX BUAOB XXMBOTHbIX HAX0XAEHWE PSAOM C YbTPa3BYKOBbIM YCTPOMCTBOM 6y-
[LeT BbI3bIBaTb CU/bHbIA AMCKOMDOPT, CPaBHUMBIN C AUCKOMPOPTOM YenoBeka, HaxoasLle-
rocsl psAoOM C BKJIKOYEHHOM MOAULLENCKON CUPEHOMN.

HenasHue uccneposanus (Leighton, 2016) nokasanu, 4To N0AM TakKXKe UCMbITbIBAKOT
LMCKOMDOPT OT HAXOXAEHUS PSAOM C UCTOYHMKAMM MHTeHcuBHOro 20-kML, ynbTpasByka
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(uHTeHcuBHOCTE 90-100 nbB), XoTa U He cnblwaT ero. BeposTHO, HaXoXAeHUe B OLHOM Mo-
MeLUeHUN C NOCTOSHHO paboTaloWmMM yNbTPa3BYKOBbLIM YCTPOMCTBOM MOXeT BbiTb Hebe3o-
MacHo AN9 YenoBeka.

TECTUPOBAHME U NPUMEHEHME METOA

TecTMpoBaHMWe ynbTPa3BYKOBbLIX YCTPOMCTB Ha YepHbIx Kpbicax (Rattus rattus) B 3am-
KHYTbIX MOMELLEHMSAX C KOPMOM Miowaabio 9 M2 nokasano apdektmHocTb 20 KL 4acToTh
no cpaBHeHuto ¢ yactotamun 30 u 40 klu. Kpbicbl HaYMHanu usberatb 3TMX NOMELLEHUI U
3aX04MM B HUX TONMbKO MpU HeLocTaTke KOpMa B Apyrux nomeuleHusx (Shumake etal.,
1982). KpbICbl 1 MbILWIK CTapanucb MOKMHYTb KOMHATY, B KOTOPOI paboTtano ynsTpasBykoBoe
YCTPOMCTBO Ha YacToTax 35, 38,40 u 50 kI, uHTeHCMBHOCTD He ykasaHa (Nweke, 2015). bbin
nokasaH cnabblii 3PdeKT oTNyrMBaHUsa ABYX YAbTPa3BYKOBbIX yCTpoicTs (32 kI, 120 aB,
paaunyc nokpbits 30 M) pacnonoxeHHbIX N0 06eMM CTOPOHaM LLOCCE, MPOXOAALLEM Yepes
CeNbCKOXO35MCTBEHHbIE Yroaps B HKHOM lMopTtyranun. CBo6oaHOXMBYLLME eBponeiickue
necHble Mbiwn (Apodemus sylvaticus) u amxupckue Mbiwmn (Mus spretus) ¢ OAMHAKOBOW
4aCTOTOM NOBUIUCH B XMBOJIOBKM NMPU BKJTKOYEHHbIX M BbIK/OYEHHbIX YCTPOICTBAX, OAHAKO
MHTEHCMBHOCTb MOMMOK CHU3MNACh B 30He paboTbl yCTPOWCTB B TeyeHne 10 oHel nocne ux
BbIK/toueHus (Sousa-Guedes et al., 2020).

Bmecte c Tem, MMeeTCs Mano CBMAETENbCTB, YTO peneneHTHbIV 3hdeKT ynbTpasByka Ha
rPbI3yHOB COXpaHSETCs B TeYeHWe AnuTenbHOro BpemeHn (Mason, 1998; Aflitto, DeGomez,
2015). Cepble Kpbicbl 1 AOMOBbIe MbiK (Mus musculus) Npofo/MKaT MCNOb30BaTb NOMe-
LEeHMe C NOCTOSHHBbIM MCTOYHMKOM MULLM, AAXKE eC/IM PACNONOXKUTb B HEM YNIbTPa3BYKOBOE
ycrporicteo (Aflitto, DeGomez, 2015). SkcneprMeHTbI MO KOHTPOJIO 3PHEKTUBHOCTM LIECTH
KOMMepYeCcKMUX YNbTPa3BYKOBbIX YCTPOMCTB NOKa3anu, Y4To HabnoaaeTcs oyYeHb HE3HAYM-
TeNbHbIN penenieHTHbIN 3PPEKT Ha cepbiX KPbIC (CHUXKEHME ABUTraTeNbHOW aKTUBHOCTU Ha
30-509%), KoTOpbI NPaKTUYECKK MCHE3aEeT U3-3a NPUBbIKAHMA Yepe3 3-7 aHelt (Shumake,
1995). Ucnonb3oBaHMe KOMMEPYECKUX YNbTPA3BYKOBbLIX YCTPOWCTB (XapaKTepPUCTUKKU He
YKa3aHbl) HE CHUXaNO MOTEPU SULL Y MOPCKMX KOMOHMANbHbIX NTUL, OT XMLLHMYECTBA Yep-
HbIX KPbIC, B TOM YMCIe W NPU UCMNONb30BAHUM YNbTPA3BYKOBbIX YCTPOMCTB B HEGOMbLUMX
rpotax (Latorreetal., 2013). TecTupoBaHuWe Tpex KOMMepYECKUX YbTPa3BYKOBbIX YCTPOMCTB,
reHepupyILMX YNbTPa3BYK Ha YacToTax 25-45 kI, Ha YepHbIX KpbiCax B UMUTUPYIOLLEN
KOMHaTy BO/Ibepe MOKa3ano, YTO KPbiCbl HE MEHSNM CBOE NOBefeHWe M CBODOAHO nepe-
MeLanucb M KopMuauch B 1,5 M oT ycTpoiicTs, paboTatowmx Ha npenenbHOM MOLLHOCTU
(128 pb) (Mulgan, Sjoberg, 2019). ABTOpbl NPUXOANAT K BbIBOAY O NONHOM He3hdEKTUBHO-
CTU YNbTPa3BYKOBbIX YCTPOMCTB A/ OTNYrMBaHMS YepHbIX Kpbic. OueHka 3hdeKTMBHOCTH
penenneHTHbIX CBOMCTB Pa3/IMuHbIX KOMMEpPYECKMUX YNbTPa3BYKOBbIX YCTPOMCTB nokasana
nx HeadEeKTUBHOCTb AN OTMYrMBAHMUS CEPbIX KPbIC, YEPHbIX KPbIC U AOMOBbIX MbILIEN,
Kak B YIMYHbIX BONbEPaX, Tak U B BOMbEPAX, PACMONOXEHHbIX B MOMELLEHWUM (pa3Mepbl He
ykazaHbl) (Timm, 2003). ABTOp NpUX0aMT K BbIBOAY, YTO 3PPEKT OT MCNOMNb30BAHUS YNbT-
pa3BYKOBbIX YCTPOWCTB paBeH HYM0 M UX MPOAAKM NOAAEPXKMBAKOTCSA TONbKO PeKNamoin
NpOoV3BOAUTENEN U MaNOW AOCTYNHOCTbIO MHMOPMALMK O peanbHbIX pe3ynbTatax no oTny-
rMBaHuio rpbisyHoB (Timm, 2003).

MOXHO NpeanonoXnTb, YTO penensieHTHbIe YbTPa3BYKOBblE YCTPOMCTBA MOryT ObITb
3bbhEKTMBHO NPUMEHEHbI HAa MOPCKUX CyAax M Kopabnax Ans npenoxpaHeHus OT Kpbic
HebOoNbLWMX 3aMKHYTbIX MOMELLEHWI, B KOTOPbIX pacnonoXeHbl kabenu cBS3W, CUNOBble
Kabenu u pacnpepenuTenbHble WWTKU. TakKe, TaKue YCTPOMCTBA MOTYT MPUMEHATLCS B Ca-
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MoOneTax, CTOAWMX Ha OTKPbITbIX CTOAHKAX, B NEPBYKD O4Yepedb Ha NONEBbIX a3poapoMax,
Ana npenorepalleHna NPpOHUKHOBEHUSA IPbI3YyHOB Yepe3 WaCCK BHYTPb N€TaTe/IbHbIX anna-
paToB. OpHako Mbl He 3HaeM nUccnenoBaHun, B KOTOPbIX 3TO 6bI10 npoTecTMpoBaHO.

BO3MOXXHOCTW NPUMEHEHWUSA B 300MAPKE

o HaweMy MHeHuIo, TpUMEHEHME penenneHTHbIX YNbTPa3BYKOBbIX YCTPOMCTB B 300-
napkax He onpaBAaHO B CUY UX HU3KOM 3DdEKTUBHOCTM M BbICOKOM cToMMOCTU. Bo Bcex
cNyyasx, MX UCNob30BaHUE AOMXKHO ObITb OFPAHUYEHO TOMBKO HEBONLLIMMM NOMELLEHM-
aMu 6e3 naei U IKCMO3ULMOHHBIX XMBOTHbIX, MOCKObKY MHOTME U3 HUX YYBCTBUTENb-
Hbl K YNbTpa3ByKy. Takxe, TakMe yCTPOMCTBA LOMKHbI OblTb CHaBXeHbI 3NEeKTPONUTaHUEM
M 3aLLMLLEHbl OT BO3LEWCTBUS BNArv M CUAbHbIX Nepenagos Temnepatyp. OHW MOryT BbiTb
MCNoNb30BaHbl B NOABANbHbIX NOMELLEHUAX, HEBONbLLIMX MOMELLEHUSX C LieHHbIM 060pyno-
BaHMEM UM KOPMAMMU, apXMBaX, B KOTOPbIX YNbTPA3BYKOBbIE YCTPOMCTBA MOXHO BKOYATb
B NMepuoabl OTCYTCTBMS COTPYAHMKOB.
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CMNCOK JIUTEPATYPbI

AflittoN., DeGomezT. 2014. Sonic pest repellents. // Tucsan, Arizona, USA: College of
Agriculture, University of Arizona, AZ1639

Brudzynski S.M. 2013. Ethotransmission: communication of emotional states through
ultrasonic vocalization in rats. // Current Opinion in Neurobiology.V.23.P. 310-317.

Brudzynski S.M. 2014. Social origin of vocal communication in rodents. // In: Witzany G.
(ed.) Biocommunication of Animals, Springer Science+Business Media Dordrecht. P. 63-79.

Brudzynski S.M., Chiu E.M. 1995. Behavioural responses of laboratory rats to playback
of 22 kHz ultrasonic calls. // Physiology & Behavior.V.57. P. 1039-1044.

Crawford H.M., Fontaine J.B., Calver M.C. 2018. Ultrasonic deterrents reduce nuisance
cat (Felis catus) activity on suburban properties. // Global Ecology and Conservation.
V.15.e00444.

Grimsley J.M.S., Monaghan JJ.M., Wenstrup JJ. 2011. Development of social
vocalizations in mice. // PLoS ONE.V.6.N 3.e17460.

Heffner H.E. 1983. Hearing in large and small dogs: absolute thresholds and size of
the tympanic membrane. // Behavioral Neuroscience.V.97.P.310-318.

Latorre L., Larrinaga A.R., Santamaria L. 2013. Rats and seabirds: effects of egg size
on predation risk and the potential of conditioned taste aversion as a mitigation method.
// PLoS ONE.V.8.e76138.

Leighton T.G. 2016. Are some people suffering as a result of increasing mass exposure
of the public to ultrasound in air? // Proceedings of the Royal Society A.V.472.20150624.

Lund M. 1988. Ultrasound devices. // In:Prakash I. (ed.) Rodent pest management. CRC
Press, Boca Raton, FL, USA. P. 407-409.

Mason J.R. 1998. Mammal repellents: options and considerations for development.
// In: Baker R., Crabb A. (eds.) Proceedings of the Eighteenth Vertebrate Pest Conference.
Davis, CA, University of California. P. 325-329.

182



Mulgan N., Sjoberg T. 2019. Testing the potential of sound as a deterrent of ship rats
(Rattus rattus). // Zero Invasive Predators, Wellington, New Zealand. P. 1-10.

Nair P, Nithiyananthan K., Dhinakar P. 2017. Design and development of variable
frequency ultrasonic pest repeller. // Journal of Advanced Research in Dynamical and
Control Systems.V.9.N 12.P.22-34.

NicolasL.B.,KleinS.,Prinssen E.P.2007.Defensive-like behaviors induced by ultrasound:
further pharmacological characterization in Lister-hooded rats. // Psychopharmacology
V.194.P.243-252.

Nweke F.U. 2015. Test to investigate the use of ultrasound as an alternative means
of repelling and eradicating rodents. // Journal of Electrical and Electronics Engineering.
V.10.N 4.P.91-93.

Scattoni M.L., Gandhy S.U., Ricceri L., Crawley J.N. 2008. Unusual repertoire of
vocalizations in the BTBR T+tf/J mouse model of autism. // PLoS ONE.V.3.N 8. e3067.

Shumake S.A. 1995. Electronic rodent repellent devices: a review of efficacy test
protocols and regulatory actions. // In: Mason J.R. (ed.) Repellents in Wildlife Management.
USDA, National Wildlife Research Center, Fort Collins, CO. P.253-270.

Shumake S.A.,Kolz A.L., Crane K.A., Johnson R.E. 1982. Variables affecting ultrasound
repellency in Philippine rats. // Journal of Wildlife Management.V.46.N 1. P. 148-155.

Sousa-Guedes D., Ribeiro H., Vaz-Freire M.T., Mira A., Sillero N. 2020. Ultrasonic device
effectiveness in keeping rodents off the road. // European Journal of Wildlife Research.
V.66.23

Timm R.M. 2003. Devices for vertebrate pest control: are they of value? //
In: Fagerstone K.A., Witmer GW. (eds) Proceedings of the 10th Wildlife Damage
Management Conference.P. 152-161.

Volodina EV,, Volodin I.A. 2018. Dogs (Canis familiaris) and dholes (Cuon alpinus)
squeak close to ultrasound. // In: Gridley T. (ed.) 1st African Bioacoustics Community
Conference, Cape Town, University of Cape Town. P. 50.

Yurlova D.D., Volodin I.A., llchenko O.G., Volodina E.V. 2020. Rapid development of
mature vocal patterns of ultrasonic calls in a fast-growing rodent, the yellow steppe
lemming (Eolagurus luteus). // PLoS ONE.V.15.N 2.e0228892.

Zaytseva A.S.,Volodin L.A., Ilchenko O.G.,Volodina E.V. 2019. Ultrasonic vocalization of
pup and adult fat-tailed gerbils (Pachyuromys duprasi). // PLoS ONE.V.14.N 7.e0219749.

SUMMARY

Volodin I.A., Volodina E.V.
Efficacy of rodent repellent ultrasonic devices

Zoos often face a problem of fighting with synantropic rodents, primarily Norway rats, which
can live in both service spaces with forage and in enclosures with animals. In many cases,
a close neighborhood of zoo animals and synantropic rodents prevents the using of poisons and
demands alternative methods for control of pest rodents. This review considers the advantages
and disadvantages of the method of repelling rodents by using the ultrasonic devices and their
application in zoo practice. Designing and the use of ultrasonic repellent devices was based on
the finding that the Norway rats decrease their activity after playing back the 22-kHz calls. It
was expected that rats will respond to these calls as to alarm calls and will avoid the places
where the ultrasonic devices are mounted. However, rodents habituate within short terms to the
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high level of noise, either sonic or ultrasonic. In addition, the ultrasound fades rapidly, dissipates
when meeting obstacles and cannot propagate to rodent nests and burrows. Furthermore, many
zo0 species (canids, felids, small primates, rodents, insectivores, small marsupials and bats) have
a hearing sensitivity in the ultrasonic range of frequencies. For these species, a vicinity to the
ultrasonic device would evoke a strong discomfort. Moreover, people also experience discomfort
in vicinity of the sources of intense ultrasonic 20-kHz calls, although they do not hear it. Indoor
and outdoor tests of different ultrasonic devices revealed their low efficacy for repelling different
species of rats and mice. So, applying the ultrasonic repellent devices in zoos should be restricted
by using them indoor in small rooms, without people or zoo animals with hearing sensitivity in
the ultrasonic range of frequencies.
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