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Jnunnonanvie paxu Astacus leptodactylus sagnawomca oOHUMU U3 KPYNHEUWUX U YEHHbIX NPOMbBICIOBbIX OeCnO360HOUHBIX
GHYMPEHHUX 68000eM08 YKpaqul. B nocneonee epemMs NpoMblUlleHHble 3Andcobl pAaKoe pe3Ko COKpamulucCob, 4mo obvscHaemcs
He2amueHbIM GIUAHUEM AHMPONO2EeHHbIX (hakmopos. K num credyem omuecmu peskoe yxyouieHue IK0I02UYeCKUX YCao8ull, 8 Nepeyio
ouepedsb CUBA CMOYHBIX 600 8 PEKU, A MAKJiCe HeOOOCHOBAHHOE cmpoumenbcmeo niomun u m. 0. Cpedu abuomuueckux ¢paxmopos
Cﬂedyem ommemuma 2100a/bHOe nomenijieHue, 60 6pems Komopoco Habooaromes 3acyutiuevle nepuodbl, 6 pe3ylibmane 4e2o pexku,
a makoace npupodnble U UCKYCCMBEHHble 68000eMbl Menerom u nepecoixarom.

B ces3u co cruocenuem NPOMbBIUIEHHBLX 3ANACO6 PAKOB 6 ECMECMBERHBIX YCI06UAX AKMYATbHbIM 60NPOCOM €CMb 603MONCHOCHb
Ux UCKyccmeeHHoco eocnpou3eedenuﬂ. Hpu UCKYCCMBEHHOM pa3eedeHuu pakoe ocoboe 3nauenue umeem cooOnOeHUe CUCmembl
Meponpuﬂmuﬁ, HANpaeleHHvblx Ha co30anue maxkux yCﬂOGuﬁ, Komopbsle Obl UCKIIOYANU 3a60ﬂeeanuﬂ, a makoce obecneqyusanu
B8blCOK)Y10 npou3300umeﬂbyocn1b u Kavecmeo npodym;uu.

C pazsumuem Mupo8oi akeaxyIbmypuvl U pacuuperuem 006vbeKmos Kyibmueuposanus, onpeoeieHie CaHumapHo-eueUeHudecKux
HOPM NpU COOEPICAHUU, 8bIPAWUSAHUL U Pa38edeHul paka OaurHonano2o Astacus leptodactylus E. kax 6 uCKyccmeeHHbIX YCr06usx,
maxk u npupodﬂblx 6000€MGX, mpe6yem KOMNAEKCHO20 N00X00d C yuemom He mojlbKOo oﬁmenpulmmblx CAHUMAPHO -2UCUCHUYECKUX
Memoooé MCCIIE()OGQHWZ, HO U MEXHON0cU4YeCKUx, HanpaejleHnblx Ha onpe()eﬂenue HeobxX00uUMbIX napamempoe u Memooos
coO0epacanusi paka OAUHHONANL020 NPU €20 UCKYCCMEEHHOM Kyabmueuposanuu. Iloamomy onpedenenue HeoOXOOUMOU CUlbl
oceeujenus no,uemenuﬁ, 20e HAXOOUMCA NO20106be PAaAKO6 60 6pemMs UCKYCCmMEEeHHO020 pa33eaenuﬂ, Aeniaemcs eecoma aAKmyajlbHbIM
B0NPOCOM, MAK KAK UX AKMUBHOCNb NPOABIAEMCs 6 bonee memmoe epemst CYmox.

Knrwuesvie cnosa: onunnonanviii pax (Astacus. Leptodactylus (Eschscholz, 1823)), axeapuym, kopma, uUcCKyccmeeHHoe
oceeujerue.

Long-clawed crayfish (Astacus leptodactylus) are among the largest and most valuable commercial invertebrates in the inland
waters of Ukraine. Recently, industrial stocks of crayfish have declined sharply, due to the negative influence of anthropogenic
factors. These include a sharp deterioration in the quality of the environment, primarily the discharge of sewage into rivers, as well
as unreasonable construction of dams, etc. Among abiotic factors, global warming should be noted, during which dry periods are
observed, with the result that rivers, as well as natural and artificial water bodies, become shallow and dry.

In connection with the decline in industrial stocks of crayfish in natural conditions, the actual question is the possibility of their
artificial reproduction. In artificial breeding of crayfish, compliance with the system of measures, aimed at the creation of such
conditions, which would exclude diseases and ensure high productivity and quality of products, are of particular importance.

With the development of world aquaculture and the expansion of cultivated objects, the determination of sanitary-hygienic
standards for the keeping, cultivation and breeding of long-clawed crayfish (Astacus leptodactylus E.) both in artificial conditions
and natural water bodies requires an integrated approach, taking into account not only generally accepted sanitary-hygienic
methods of research, but also technological methods aimed at the determination of necessary parameters and methods of breeding of
long-clawed crayfish during artificial cultivation. Therefore, the determination of the necessary power of illumination of rooms
where the population of crayfish is located during artificial breeding is a very topical issue, since their activity is manifested at a
darker time of day.

Key words: long-clawed crayfish (Astacus leptodactylus (Eschscholz, 1823)), aquarium, food, artificial lighting.

BBenenue

B cBsi3u ¢ 3THM 0c000€ BHUMaHHE yJENsAeTCsl KaKk BETEPUHAPHOM CaHUTApHM, TaK U HOBEHIINM
pa3paboTkaM B TEXHUYECKOM 00J1acTH, 8 UMEHHO MCIOJIb30BaHNE COBPEMEHHOI0 000PYAOBaHUS BO
BpeMs coJiepKaHusl OOBEKTOB aKBaKyNbTyphl. OJHUM M3 TaKUX HaIlpaBICHUH SBIsETCA
orpeieieHue HeoOXOMMOM CHITBI OCBEIIICHHSI IIOMEIICHH, TJIe COJIEPIKATCS PaKH.

Lenp paboThl — ONpeAeTUuTh HEOOXOAMMYIO CHIIy OCBEIICHHS MOMEIIEHHH, TIe colaepiKarcs
amuHHOMANbIe paku (Astacus. Leptodactylus E.) Bo BpeMst HCKyCCTBEHHOTO pa3BeICHUSI.



OcHoBHast yacTh

Kak M3BeCTHO M3 JUTEPAaTypHBIX HCTOYHUKOB, PAKH SIBJIAIOTCS OOJIBLIEH YacTblO HOYHBIMHU
KUBOTHBIMH, XOTS HEPEJIKO TOKUIAIOT CBOM YOEXKHIIa M B JHEBHOE BPEMS MIPH MMACMYPHOM 1OT0/1e
B IIOMCKax mUIIM. J[aHHBIX O HEOOXOAMMOW CHJIe OCBEIIEHUS BO BpPEMs pa3BeICHHUsS U
BBIPALMBAaHUS PAKOB B JIUTEPATypeE MOYTH HET.

OnbITHl NPOBOJMIM B MOMEIIEHUH UXTHO-THAPOOHOIOTHYECKOM JIaOOPaTOPUH C TPEMsI OKHAMU
oGmeii momansio 5,84 M2 Bo BpeMs IIPOBEIEHHUs IKCIIEPUMEHTA UCIOJIb30BAIM UCKYCCTBEHHOE
OCBEllleHuEe — PTyTHble 3HeprocOeperaroure jamnbl «Luxel» momuocteio mo 9 Br. Kaxnayro
€MKOCTb, TJI€ COJEpKajach MapTHsl paka (aKBapuyM), 3aTEMHSIM OTJEIbHBIMU 3aHABECKAMH, YTO
o0Jieryano KOppeKIMo ocBeIeH s . M3MepeHnst OCBEILEHHOCTH TOMEILEHHsI IIPOBOAMINCH KaK IpU
HCKYCCTBEHHOM, TaK M €CTECTBEHHOM OCBEIIEHUU. [ u3MepeHnii ucnoiab3oBanu jJokc metp FO-
16 ¢ ¢hoto snementom P-102.

[TonoBuHa akBapuyMOB ObljIa 3aTEMHEHA, OCBELICHHE BKIIIOYAIOCh TOJIBKO JUISI 0OCTYKHUBAaHUS U
KOpMIIeHUs pakoB. OcTalbHbIE aKBAPUYMbI OCBELIAIUCH B TCUCHUE IECATH YaCOB KaXKIbIN JICHb.

B skcnepumenTtanbible eMkocTH (AkB. Nel u No2) BHOCHIIM KMBOM KOpM: JIMUMHOK KOMapa,
JUYMHOK CEepod MACHOM MyXH, a Takxke pblOHbIM (apmi. Payar, BXOJUBIIMX B TIPYMIbI, YTO
pasmemanack B akBapuyMmMax Ne3 u Ned., KOPMUIM MCKIIOYUTEIBHO MHUIIEH PaCTUTEIHLHOTO
IIPOUCXOXACHUA. [pynmel payar, 4yro Haxoawinch B akBapuymax NeS u Ne6 xopmmim
CMEILIaHHBIMH KOpPMaMH, TO €CTh B COCTaB KOPMOB BXOJMJIN KAaK PaCTUTENIbHbIE, TaK U KUBOTHbBIE
cocrasisaone. KopMaMu jKMBOTHOTO IPOMCXO0XKIEHUS padyaT KOPMUIIM TpU pa3a B cyTku. Pa3 B
HEZEN0 MX MEepecUUThIBAIM M B3BeIIMBaNU. JlJIMHA padar B Hayaje SKCIEPUMEHTA COCTaBJIslIa
okoJ10 3 cm. [Tomy4yeHHble oKa3aTean OCBEIEHHUs BO BpeMsl M3MEpeHHs HaBeeHbI B Tao. 1.

Tab6numna 1. NHTEHCHBHOCTH OCBELeHHs] B PA3HbIX TOYKAX Ja00paTOPHH KAK NPU BKIIOYEHHOM, TAaK H BBIKIIOYEHHOM
OCBellleHu!

Ne MecTo (TouKa) U3MEpEHUs Bun ocBemenus Pesynyrare usmepenuit
IIaCMypHas 1orojaa sSICHas I1oroja CpeIHUE TTOKa3aTe/In
1 Lentp HCKYCCTBEHHOE BBIKIIOYCHO 65 mokc. 95 mokc. 80 Jrokc.
HCKYCCTBEHHOE BKJIIOYCHO 85 mrokc. 104 nrokc. 95 mokc.
2 Bosne okna HCKYCCTBEHHOE BBIKJIIOUEHO 136 mokce. 175 moke. 156 nrokc.
HCKYCCTBEHHOE BKJIFOYEHO 154 mrokc. 235 mrokc. 195 mroke.
3 Bosne panbHeii cTeHsI HCKYCCTBEHHOE BBIKITIOUCHO 10 Jrokc. 24 mokc. 17 mokc.
HCKYCCTBEHHOE BKJIIOYECHO 18 mmokc. 30 mokc. 24 moKce.
4 Bosne AKBAPUYMHOM | MCKYCCTBEHHOE BBIKJIIOYEHO 6 JIFOKC. 15 mrokc. 11 mrokc.
yCTaHOBKU HCKYCCTBEHHOE BKJIFOYEHO 35 mrokc. 45 moke. 40 mrokce.
5 3aTeMHEHHBIN aKBapHyM HCKYCCTBEHHOE BBIKJIIOUEHO 2 JIIOKC. 2 JIIOKC. 2 JIIOKC.
HCKYCCTBEHHOE BKJIFOYECHO 35 mokc. 35 mokc. 35 mokc.

VYuuThIBas 4acTylo JIMHBKY (B CPETHEM Pa3 B MECSI]) U MPOSIBICHUS TOCTOSHHOTO KaHHUOaI13Ma
cCpeaM payaT, B KaXJ0H M3 OMNBITHBIX €MKOCTEH OBbLIO pa3MEelIeHO OJMHAKOBOE KOJIUYECTBO
UCKYCCTBEHHBIX yOexwuil (mo 40 1mT.), 94TO MpeBBIIAJIO UX KOJWYECTBO B rpymnme. YOexwuina
pasMelaInch Mo BCeil miomaau jAHa, 4ToObl payaTa MOIVIM MpPH HEOOXOAMMOCTH CHPSATAThCSA B
Onmxaiiiue.

B akBapuymax Nel u Ne2 Bo BpeMsi IpoBe€HHS OIBITAa padyaT KOPMUJIU TpH pa3a B cyTku. Kopma
pacrpeensiy 1o Bcel IUIOMAAN JHA, 4YTO 00eCIeUunBaIo CBOOOAHBIN JOCTYI BCEMY IMOTOJIOBBIO.

[Toutn Bce pavara, KOTOpbIE HAXOAWJIHMCh B aKBapuyme, KOTOpblid ocBemmancs (AkB. Ne2),
pa3Menianuch B yOeXuIlax W MOKUAAIM UX TOJBKO BO BpeMsi mpuHATUA nuim. Yepes 4 cyrok
pauaTa Hayaiu cmenee ceOs BECTH, MHOIO BPEMEHHU IPOBOJUTH BHE YOEKHIL, HCCIEays
TEPPUTOPHIO.

Payara, KoTOopble HaxXxOIWJINCh B 3aTeMHEHHOM akBapuyme Nel, TMOYTH MOCTOSIHHO
MepeMeaINCh 110 TEPPUTOPUH JHA, U TIPU HAXO0XKJIEHUHU MUIIH MBITAIUCH €€ CheCTh, WU OTTSHYTh
10 Omkaiiiero yoexxuia, rie U OCTaBaJIuCh 10 TeX MOp MOKa He chenanu Ao0bidy. B TaiiHukax
HaXOWJINCH JIUIIb HECKOJIBKO payar J1a ¥ T€ BpeMsi OT BpEMEHH MOKHUIaIN UX B MOMCKax NUIny. Bo
BpeMs IIPOBEICHUS U3MEPEHHH NCTIOIB30BaIM OO Bec rpynibl. JlaHHbIe o1aHbl B Ta0I. 2.



Tabnuna 2. )KuBoii Bec ¥ KOTUIECTBO pavyaT

EMKOCTI/I Bec pavyaT HECJIBHOI 0 BO3pacTa, I'.
1 2 3 4 5 6 7 8 9 10 11 12
Nel xoHTpOIB 36,1* 35 354 36 36 36,2 | 36,8 38 38 39 41 41
No2 skcmepumenr | 36.5 36.6 36.6 36.8 37 357 | 36.2 | 36.2 | 36.9 40 40 415
% K KOHTPOIIIO 101,1 | 1045 103,3 | 102,2 |102,7 98,6 | 983 | 952 | 97,1 | 1025 97,5 101,2
CoxpanHocTs | 1 30 29 29 28 27 26 26 26 26 26 26 26
2 30 30 30 29 29 27 26 26 26 26 26 25

* 0O BEC IO MCCIIeIOBATENBCKO IpyTIe.

Bo Bpemsi Bu3yanbHOro HAOMIOACHUS 3a pavaTaMy ObUIO OTMEUEHO, YTO Y TPYIIBI, KOTOpas
HaxXoJujIach B 3aTeMHEHHOM akBapuyme Ne 1, nBer maHImps ObLI TEMHEE, YeM y padar, KOTOpbIe
HaXOJIMJINCh B akBapuyme ¢ ocBenienueM (Ne2) (puc. 1).
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Puc 1. Pagara u3 1 u 2 akBapryMOB pa3HOTO OTTEHKA: | — padyaTa U3 3aTEMHEHHOTO aKBapHyMa;
Il — pauara u3 akBapryma, KOTOPBI OCBEIAJICS

IIpu nposenenun uccienoBanuii B emkoctd Nel (3aremHeHHas) Obula 3aduKcHpoBaHa rudesb
yeTblpex ocobel. B akBapuyme Ne 2 (ocBemieHue) — Tpex ocoOei, yMepiiux OT TpaBMaTHYECKHX
ITOBPEXKICHH, IIOJYYEHHBIX OT CTOJIKHOBEHMM.

Bo Bpems Bu3yanbHOro HaOmo1eHus 3a payatamu U3 akBapuyMma Ne3 u Ne4 6bU10 OTMEUEHO, UTO
OHHU TaK)X€ MMEIOT pa3HBbI OTTEHOK OKpaca. Te, 4TO HaXOIMIIMCh B 3aTEMHEHHOM akBapuyme Ne3,
ObUIM HAMHOT'O TEMHEE, B OTJIMYME OT MCCIIEAOBATENILCKOM Ipymibl U3 akBapuyma Ned, B KOTOpoM
BKJItOUasics cBeT Ha 10 yacoB Kax/ablil 1eHb (puc 2).
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Puc 2. Pauara u3 3 u 4 akBapuymoB pa3Horo orteHka: |l — pauyara n3 3aTeMHEHHOTr0 aKBapuyMma,
IV — payaTa n3 akBapuyma, KOTOPBIH OCBELIANICS

Kak u B mpenpinymux rpynnax, padatr u3 emxoctedl No3 m No4 B3BeunBaiv, MepecUYUTHIBAIH,
JTAaHHbIE 3aHOCWIIN B Ta0II. 4.



Tabmmna 4. )KuBoii Bec H KOJIHY€CTBO pavyaT

EMKOCTI/I Bec payvaT HEJICJIbHOI'O BO3pacTa, I
1 2 3 4 5 6 7 8 9 10 11 12
Ne3 koHTpOIB 37* 36,3 36,4 37 372 | 372 |378 |381 |[381 | 389 40 40
Ne4 excriepemeHT 36,5 36,7 36,7 36,8 37 35 378 [381 | 381 | 389 40 40
% K KOHTPOIIO 100,9 101,17 | 100,8 | 994 994 94 100 | 100 | 100 | 100 {100 100
CoxpaHHOCTb | 3 30 29 29 28 27 26 26 26 26 25 25 24
4 30 30 30 29 29 27 26 26 26 26 26 25

* 0O BEC IO MCCIIeIOBATENBCKO IpyTIe.

B skcniepumenTtanbsHbix rpynnax NeS u Ne6 Obli10 0TMEUYEHO, UTO K KOHILYy ONBITOB LIBET OKpaca
padar omiM4aics. B 3aTeMHEHHOM akBaprMyMe OHU MMEJU LIBET TEMHEE T€X, KOTOPbIE HaXOJWINCh
B aKBapuyMe ¢ OcBellleHueM (puc 3).
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Puc 3. Pagara u3 5 u 6 akBapryMOB pa3HOTO OTTEHKA: V — padyaTta U3 3aTEMHEHHOT'O aKBapHyMa;
VI — padaTa u3 akBapryma, KOTOPBIIl OCBEIIaNCs

B emkocTsax Ne5 u Ne6, Taxke kak u B eMkocTsax Ne3 u Ne4 Oputo oTMEUYEHO, 4TO padara Ooliee
aKTUBHO MOTPEOJsUIM B MUILY KOPHU PAaCTEHUH, cheAas UX MOYTH MOJHOCTHIO, MPAKTUYECKU HE
yHOTPeOJIsist TUCTBSI.

Takum 00pa3om, MOTyYCHHBIC TaHHBIC CBUICTEIBCTBYIOT O TOM, YTO TIOYTH BO BCEX TPYIIAX, HE
3aBUCUMO OT BHJ]a KOPMa, BECOBOM MIPUPOCT padyaT HAXOJUTCS HA OJMHAKOBOM YpPOBHE.

3akioueHue

B Xxozme mnpoBENEHHBIX HCCIEIOBAHUN MOYKHO CHEJIaTh 3aKIIOYEHHE, YTO HHTEHCUBHOCTH
OCBEILEHUS B ONPEAECICHHON CTEINEHU BIUSET HA POCT U PAa3BUTHE JUIMHHONAIBIX PAKOB BO BpEMs
X UCKYCCTBEHHOI'O KYJIbTUBUPOBAHUS, [IOATOMY IPHU UX BBIPAIMBAHUU OCBELICHUE MOMELIEHUN
KeNaTeNbHO ylepkuBaTh B npeaenax 2 JIk. OOmiee ocBemieHrne AOKHO BKIIOYATHCS TOIBKO MPHU
oOciykMBaHUM OacceiiHOB, aKBapUyMOB U T. M. Menkue BOJOEMBI, KOTOpbIE MOTYT OBITh
WCIOJIb30BaHbI I BBIPAIIMBAHUSI PAKOB HA MPOU3BOJCTBE, TAKXKE JOJDKHBI 3aTEMHSTHCS, YTOOBI
co3/1ath Hanbomnee KoMPOPTHBIC YCIOBHUS UX BBIPAIIMBAHUS U YMEHBIIUTH cTpecc. B cBoto odepenn
paIOH KUBOTHBIX TaKXke JOJKEH COOTBETCTBOBAThH OMpEAENCHHBIM TPEeOOBaHHSIM, YTOOBI PaKw,
KOTOpBIE€ BBIPAIIMBAIOTCS B MCKYCCTBEHHBIX YCIOBHSIX IMOJIyYadd BCE HEOOXOJAMMBIE KOMIOHEHTHI
JUTSA IOJTHOIIEHHOTO PAa3BUTHS U POCTA.

B cBoro ouepenp peryivMpoBaHHWE OCBEIICHHOCTH MOMENIEHWA MPUBEAECT K 3HAYUTEIIBHOMU

OKOHOMMUHU IJICKTPOSHEPTHH, YACHICBUT 3aTpaThbl HA MOJTYYCHUC TPOJAYKIINH.
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