ARBAKY OV PA

YAK 639.517.045

B. @. Kyaew, A. B. Anrexnosuu

BBIPAIIIMBAHWUE MOJIOAN NJJUHHOIIAJIOI'O PARA
(ASTACUS LEPTODACTYLUS) B CAIIKAX U IIPYJJAX
B IIOJINRYJBbTYPE C PbIGOM HA IIOJIOI'PETbBIX
CEPOCHBIX BOJAX TEINJIOSJIERTPOCTAHIINN

[Moka3aHo, YTO BblpalLMBaHME NMUYNHOK AMMHHOMAMOrO paka B cagkax u npyaax
Ha cOPOCHOW BOAE TEMSIO3NEKTPOCTAHLIMM B TEYEHNE NEPBOro BEreTaLMoOHHOro nepu-
ona bonee pesynbTaTMBHO, YEM B YCMOBUSX BOAOEMOB C €CTECTBEHHBIM TEMMNepa-
TYpHbIM pexunmom. CeroneTkn ANMHHONANOrO paka B NOMNMKynbType ¢ pbibor B npy-
Jax gocTuratoT AnvHbl 4,4—4,6 cm 1 maccbl 2,69—3,34 1. [Npu BbipalLmBaHui B cag-
Kax Ha ecTecTBeHHoI kopmoBon 6ase — 3,4—3,7 cm n 1,25—1,53 r. BepkmBaemocTb
B npyaax coctasuna 2,9—3,0, B cagkax — 22,0—37,3%. [MNoTHOCTb Nnocagku nuyum-
HOK B CaZlku AorkHa 6bITb nopsaaka 70 3K3/M?. PekoMeHJ0BaHO MCMONb30BaTh CaaKu
OTKPbITOro TUNa.

Knrwouesvie cnosa: onunnonansiil pax, 6blpauanue, 8blJcU8AeMoCmy, TUUUH-
Ka, ceconemoxk, noooepemas copocuas 6ooa, bepezosckas I'POC, Benopyccusi.

B Pecnrybamke bearopyccuy OCHOBHBIM IIPOMBICAOBBIM BUAOM PaKOOOPa3HBIX
SIBASIETCS AAWHHONAABIN pak — Astacus leptodactylus Esch. OH BcTpeuaeTrcs
NIPaKTHYeCKU IMOBCEMeCTHO. KaK IIpaBUAO, YNCAEHHOCTBh 3TOTO BUAQ HEBBEICOKAS
(mensbIe 0,5 5K3. Ha 1 AOBYIIKY B CYTKH), HO €CTh BOAOEMBI, TAe YAOBBL PAKOB MO-
ryT pocturathb 10 5k3. Ha | AOBYIIIKY B CyTKHU [4].

Ha BHeIlIHeM U BHYTPEeHHEM DBIHKE 3TOT AEAWKATEeCHBIN IIPOAYKT ITHUTaHUSA
UMeeT IIOCTOSHHBIM M YCTOMYUBEIN cripoc. Hapsaay ¢ sKchnayaTalpell eCTeCTBEeH-
HBIX 3allacoB PAKOB HaubOoAee MEPCIEKTUBHBIM U 5KOHOMUYECKU BBITOAHBIM
IIPEeACTaBASIETCS IIOAYUMHTEHCUBHOE KYALBTUBUPOBAHNUE, OCHOBOM KOTOPOTO SABAsA-
eTcs BBIpAlllMBaHUE IIOCAAOYHOIO MaTepuana (CeroAeTKOB paKa) B YCAOBUAX aK-
BAKyABTYPBl U €r0 BCeA€HMe B IIePCHeKTUBHBIE PAKOIIPOMBICAOBBIE BOAOEMHBI.

HNcnioab3oBaHue cOPOCHOU ITOAOTPETOM BOABI SHEPreTUUYeCKUX OOBEKTOB I10-
3BOASIET COKPATUTh CPOKM AUUYMHOYHOT'O PAa3BUTHSA, YBEAMYUTH pPa3MepPHO-BECO-
BBbIe TTOKA3aTeAU II0CAAOUYHOTO MaTeprasa. ITO AOCTHUTAETCS 3a CUYeT Hoaee BLICO-
KOU TeMIIepaTyphl BOABI U XOPOIIel 00eCIleueHHOCTH eCTECTBEHHBIMU KOpMaMH
[7]. B paboTe aHaAM3UPYIOTCS OCOOEHHOCTH MOAYYEHUSI AMUMHOK, POCT U BBIXKU-
BaeMOCTb CETOAETKOB AAMHHOIIAAOTO PaKa IIPU BBEIPAIIMBAHUY B CapAKaX U B 3€M-
ASTHBIX IIPYA@X B IIOAUKYABTYpPE C PBIOO Ha cOpocHOM Bope bepesosckoi 'POC.
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Marepuan u MeTOAMKAa UCCAEAOBaHUM. [MApOCHCTEMa BOAOEMA-OXAAAUTEAS
Bepesosckolt ['POC (BepesoBckuii p-H, bpectckas o0A., Beaopyccus) cocrourt
W3 OCHOBHOTO BOAOEMQ, POAB KOTOPOTO BEITIOAHSET 03epo benoe (maoIaab
590 ra), OAHOTO TIOABOAAIIIETO, ABYX OTBOASAIINX KAHAAOB M CUCTEMBI PHIOOBOA-
HBIX IIPYAOB, 4epes3 KOTOpble IUPKYAUPYET BOAQ, OCTYIIAIoIasi C IMOMOIIbIO Ha-
COCOB M3 OTBOASIINUX KAaHAAOB TEIIAOIAEKTPOCTAHITUN.

ITAOTHOCTB ITOCAAKH 1 BUAOBOM COCTaB PBIO B IIEPHOA IOAPAITUBAHUS MOAO-
AU AVHHOIIAAOTO paKa NIPUBOAUTCSA B TabOAuile 1. OTAOB SAMIIEHOCHBIX CaMOK
NIPOM3BOAUAY TACCUBHBIMU OPYAUSIMHU AOBA TUIIA «BEHTePb» B IIepuop ¢ 16 mo 21
masi u3 03. ComuHckoe (bpecTckas 00A.). B TeueHne HECKOABKMX YacOB paku
OBIAU AOCTaBAEHBI B MHKYOAIIMOHHBIN IleX Bearoo3epcKoro oTAeAreHusd pbIOXo3a
«Cenerny.

SIAIIEHOCHEBIX CAMOK (IAOTHOCTB ITOCAAKH 52 5K3/M2) COAEPIKAAH B IIAACTHKO-
BOM OacceriHe padMepoM 6 x 0,8 x 0,6 M, pa3Mel]eHHOM B UHKYOIleXe C IIOCTOSH-
HBIM IIPOTOKOM BOABI. TeMmepaTypa BOABI KOaebarack B mpeperax 24—25°C, co-
AeprKaHre KICAOPOAA He OIyCKaAoCh HrKe 6,0 Mr/A. 3a BpeMsi CopepsKaHUs si-
LEHOCHBIX caMOK (20 cyT) pa3 B HEAEAIO BHOCHACS KapIOBBIM KOMOMKOPM. Mx
BBIDKMBAeMOCTb AO HadaAa BhIKAeBa AMYUHOK cocTaBuira 97,0%. AAMHa gulieHoc-
HBIX CaMOK (OT OCTPHS POCTpyMa AO KOHIla TeAbCOHAa) Koaebanrach oT 8,0 po
12,5 cM, cpepnsisg 10,7 = 0,7 cM.

BBIKAEB AMUMHOK AAWHHOIIAAOTO PaKa MPU UCIOAB30BAHUU TEIIABIX BOA Ha-
vancs 9 utonsa 2008 r. [Toka3aTeAn KauecTBa BOABI, TOA@BaeMOM 13 COPOCHOTO Ka-
Hanra bepesosckolt 'POC npuBeapeHB! B TabAuIe 2. AMUYMHOK IIOAYYaAU IO METO-
Ay M. Keanepa [18], cMBIBag UX BOAOM C IIAEOIIOA CaMOK. Hepes ABOe CYyTOK AM-
YMHKU 2-U CTAaAUM Pa3BUTUS OLIAM M3MepPeHBl, B3BEIlIeHbl U MOACUYUTAHO UX 00-
1mee KOAUYECTBO.

OAHOBPEMEHHO C COAEPIKaHMEM SUIEHOCHBIX CAMOK B MHKYOIleXe B ABA 3eM-
AqHbIX Ipyaa (Ne 1, 2) mromaasto 0,2 ra 31 mag 2008 r. 6s1r0 oMeleHo 1o 30 Ai-
IIEHOCHBIX CAMOK AAS TIOAYYEHUSI CETOAETOK B IIPYAOBBIX YCAOBUSIX B IOAUKYAb-
Type ¢ pelOoU. PacyeTHas IAOTHOCTB ITIOCAAKU IIOAYYEHHBIX AMYMHOK PaKa CoOCTa-
BUAa 1,6 3k3/M2. TIpyABI ObIAM 3aAWTHL B KOHTIE anpeast 2008 T. 1 3a 9TOT [IePHUOA B
HUX 00pa3oBarach AOCTATOYHO Oorarasi KopMoBas 6asa.

[ToaryuyenHele 11 uronsa 2008 r. B ”HKyOIleXe AMYMHKY Ha 2-11 CTAAWU PA3BUTHSA
OBIAM TaK’Ke MoCa’keHbl B CapAKM (pazMep sueu 4,0 MM), KOTOpble pa3Mellaruch B
3eMAgHOM IPyAy Ne 1. OTKpEBITBIE CAAKM NAOLIAABIO 0,7 M2 TIOMEIaAUCh y Oepera
npyaa Ha rayouse 30 cM. 3aKpBITBIE CAAKH, MAOIIAABIO 0,8 M2 GBIAM IIOAHOCTBIO
MIOTPY’KEHBL B BOAY U YCTAHABAMBAAUCH Ha TAyOMHE OKOAO 1 M.

HauaAbHasi IAOTHOCTD TIOCAAKU B OTKPBITHIX CapKax cocraBuaa 300 oKk3/M?2, B
3aKPBITBEIX capkax — 200 9k3/M2. OAHOBPEMEHHO C TIOCAAKOM AMYUHOK PAKOB B
capku pobaBuam 1o 1000 MA KOHIIEHTPHUPOBAHHOM KYABTYPBI AAHHU (5 THIC.
9K3/A) U3 TENAOro COPOCHOIO KaHaia U II0 TPU pacTeHUs poroAmctHuka (Cera-
tophyllum sp.) B paabHeNIIIEM KOPMOBBIE OOBEKTEL B CAAKM He BHOCHUAU. [Tepurop,
BBIpAIUBaHUA CEeroAeTKa AAMHHOIIAAOIO paka B CapKaxX U IIPyAaX COCTaBUA
108—110 cyT 1 3akonunAcs 30 ceHTs10pst 2008 r. MOAOAB AAMHHOIIAAOTO paKa 13-
MepsSAU OT Hadanra POCTpyMa AO KOHIIA TeAbCOHA.
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2. anpongnqecKne nmoxkasarTeJim KauecrBsa BOJbl, I/ICIIOJII)3yeM0]71 AJIS MOJTYYEeHUA U
BbIpalIMBaHUA JIMYUHOK JJIHHHOIIAJIOI0 paKa

[MokaszaTeaun 18 urona 2007 r. 10 urona 2008 r.
Beanuuna pH 8,5 8,3
Copeprxanue O, mr/am3 10,5 9,3
O611as KecTKOCTb, MTCIKB./AM3 4,4 4,9
>Keaeso, Mr/am3 0,05 0,04
NHj;, uoH, mMr/am3 0,15 0,13
NHy, uoH, mMr/am3 0,02 0,01
AMMHaK, MT/AM> 0,20 0,14
B3BermieHHOE BeIeCcTBO, MT/AMS 5,6 6,6
Cyxo OCTaToK, MT/AM3 333,6 303,0
[TpoKanreHHBIN OCTATOK, M1/ M3 130,0 138,1
OKucAgeMocTh, MT O/ AM3 21,0 20,0
BITKs,Mr Oy/aM3 2,95 3,6
Kaapmuit, Mr/am3 70,1 66,4
XAOPUAEBL, HOH, M1/ M3 40,0 38,1
Kap6onarsl, mr/am3 90,0 93,4
CyabaTsl, UOH, Mr/AM3 15,7 19,8
CHUAMKATHI, MT/AMS 14,0 12,1
Marumt, mr/am3 10,9 12,8

M3MeHYNBOCTD ITOKa3aTeAel poCTa OLleHMBAAW, UCIOAB3YS CTaHAAPTHOE OT-
KAOHeHHUe (sd). B KauecTBe Mepbl U3MEHUYUBOCTH OBIA B34T KO (PUIIMEHT Bapua-
un (cv, %). YAeABHYIO CKOPOCTb BECOBOTO POCTA PACCUUTHIBAAU II0 POPMYAE!

InW, —In W, ) x 100
G, (W) 100 .

rae W, — KoHeuHas Macca, Mr; W, — HadaAbHas Macca, MI; T — IIEPHOA POCTQ,
cyTku. [TorydeHHBINM MaTepuanr oOpabaThIBaAU C IIPUMEHEHHEM IIPOrpPaMMHOTO
naketa «STATISTICA-6,0».

Pe3yasmamust uccaedosanuil u ux oobcyicdenue
HpI/I IIPOBEACHUHN SKCIIEPUMEHTAABHBIX I/ITCCAQAOB&HI/Iﬁ IIOKAa3aTeAr KadyecT-

Ba BOABI AASL PeaAmr3allii POCTOBBIX ITOTEHIINM MOAOAU AAMHHOIIAAOTO paka ObIAU
BIIOAHE IIpMEMAEMBIMHU. TakK, MaKCHUMaAbHas TeMIepaTypa B IPyAax (OKOAO

50



AkBakynbTypa

30

28
26
24
22 |-
20
18

Temnepamypa, °C

16
14

12

10

10.06 30.06 20.07 9.08 29.08 18.09 8.10
2008 «.

1. /lnnamMuKa TeMIepaTypsl B 3eMIITHBIX IIpy/1ax Ha cOpocHoi Boze bepesockoit ['POC 3a BereTarinoHHbBIH
nepuox 2008 T.

28,0°C) HabAOAANACE B HIOHE — HMIOAE, & pe3Koe CHuKeHue A0 14°C ripousoiino
AMIIIL B cepeprHe ceHTsa0ps (puc. 1).

CoraacHO AUTEPATYPHBIM AQHHBIM AAWHHOIIAABIN PaK B COCTOSTHUM AAUTEAB-
HOe BpeMsd CYIeCTBOBATh B AMalla30He TeMIeparyp oT 4 po 32°C. OTMmeuaeTcs,
YTO paku apalTHPOBaHHBIE K 26°C B COCTOSTHUM MTePEHOCUTH pe3Koe TTOHM>KeHue
TeMmueparypsl A0 15°C u noseiireHue A0 35,8°C [20]. ChrepoBaTeABHO, B HAIIMX
SKCIIepUMEeHTaX TeMIlepaTypHble YCAOBUS OBIAM BIIOAHE AOITYCTUMBIMU AAS pea-
AUBAIUU POCTOBBLIX IMTOTEHIIMY MOAOAV AAMHHOTIIAAOTO paka.

Beanunna pH Obina HECKOABKO CMeIleHa B IIEAOYHYIO CTOPOHY, IIPU 9TOM Ha-
OAIOAAAOCH BBICOKOE COAEpPIKaHMe KAaAbIUs U HU3KOe COAepIKaHue aMMuaKa, 4To
OAAronpUATCTBOBAAO POCTY M pa3BUTHIO paka [11, 19]. HecKOABKO MOBHIIIEHHAS
OKUCASIEMOCTD SIBASIETCSI CYyOOITUMAABHBIM (PaKTOPOM, KOTOPBIM CBUAETEABCTBY-
eT 0 HaAW4YUU OOABIION KOHIIEHTPAIIUK1 OPraHNYeCKUX BeljeCTB B BOAOeEME, HO
BBICOKOE COAEpKaHWe KHCAOPOAA CHUJKAET AMMUTHUPYIOIee AeUCTBUE OpTaHu-
YeCKOro 3arpsizHeHus [8].

[Tpu copep>kaHUM SANIIEHOCHBIX CAMOK AAMHHOIIAAOTO PaKa B IAACTUKOBBIX
BaHHAaX B MHKYyOIlexe OBIAO HOAydeHO 105 AMUMHOK Ha 1 AUI€HOCHYIO CaMKy
cpepHent aamnbl 10,7 = 0,7 cM. PabGoyass TAOAOBUTOCTH AAMHHOIIAAOTO paka U3
o3epa COMUHCKOe COCTaBAsIeT B cpepHeM 165 aurl [1]. Takum o6paszom, 3a 20 cyT
COAEpsKaHUs SUIEHOCHBIX CaMOK U 2 CyT IIOApaIlMBaHUs AWYMHOK BBIKHBae-
MOCTBH AWYMHOK OT BEAWYMHBI pabodell MAOAOBUTOCTU COCTaBUAA 065%. YUUTEIBasA

51



AkBakynbTypa

CPeAHUM BBIXOA AMYMHOK OT OAHOM caMKU (105 AmumHOK) OypaeM CYUTATh, 4TO B
IpyA@X, Kyaa ObIAO TTocaskeHO 1o 30 aiIleHOCHBIX CaMOK, HAXOAUAOCH IIPUMEPHO
3150 AmuuMHOK Ha 2-¥ CTapAWU Pa3BUTHS, TO ecTh 1,6 3K3/ M2.

CpepHSST AAMTHA AMIMHOK ABYXCYTOYHOI'O BO3pacTa Ha 2-U CTaAUM Pa3BUTUS
coctaBuAa 1,01 = 0,1 cM c mpeobrapaHreM 0coOel B pa3MepHOM AMala3oHe OT 8
20 12,5 MM (puc. 2, a). CpepHsisi chIpas Macca Teaa coctaBuaa 27,89 = 4,90 mr, B
unTtepBaae oT 0,018 po 0,038 1, ¢ mpeobrapanrem ocobett 0,022—0,034 r (puc. 2,
0). KoadduiiueHT Bapualiuu 1o AAUHE U Macce TeAa paBHIAcS 10,9 u 17,6% coot-
BETCTBEHHO.

CpeaHsist Macca AMIMHOK AAMHHOTIAAOTO paKa M3 pa3HbIX MeCcT OOUTaHUS He
OCTaeTCs MOCTOSHHOM. Tak, CpepHss Macca AWYMHKU Ha 2-U CTAaAUU B 3KCIIEPU-
MeHTaX, IPoBOAUMMEIX B [loarlle, Obira 29,0 = 3,0 mr [21], B Aurauu — 36,0 =
71 Mr [15]. Opsako B Typuuu AMYMHKH Ha 3 CTAAUM UMEAM CPEAHIOI0 Maccy
22,4 mr [18]. Macca opAHOTO gHIla Y OAHOPa3MepPHBIX CaMOK U3 Pa3HBIX MeCT 00u-
TAaHUSA MOJKET pa3andaTrbcd B 1,4—1,7 pasa U UMeeT TeHAEHIIUIO YBeAUUYUBATHCS C
YBEAWUeHHEeM pa3MepoB caMku [13].

[Tpu BBIpAIIMBAaHUU MOAOAU B CAAKaX PAa3sAMYHOTO THUIMA MX pPa3MepHO-Beco-
BBbIE TIOKa3aTeAM TakK’Ke Pa3AWYaAWCh y’Ke Ha HavyaAbHBIX dTallax pocTa (Taba. 3).
OAHAKO CTaTUCTUYECKU AOCTOBEpPHBbIE Pa3AMYUs B POCTe PakKOB B CcapKax He OT-
MeueHBI AAd Bo3pacTa 19 m 57—58 cyT. AoCTOBepHBIE pasAnM4YUs HAOAIOAAAUCH
IIpU AOCTH KeHUM Bo3pacTa 34—35 cyT (f = 2,22; p = 0,03), a Tak)Ke B KOHIIE Ile-
puopa BelpamuBaHudg (I = 2,07, p = 0,04). YpoBeHb 3HAQUUMOCTU PA3AUYUN B
sToM nepuope (110—112 cyT) OAM30K K IIOPOroBOMY 3HAUEHUIO U Pa3AUUYUSI B
CpeAHUX pa3Mepax U Macce CEeTOAETKOB M3 pPa3HBIX CAAKOB He BeAUKU. AN BEBI-
paIIUBaHUS CErOAeTKa PEKOMEHAYEM HCIIOAB30BATh CAAKM OTKPBITOTO THUTA M
YCTaHaBAMBATH UX Ha MEAKOBOABE, IOCKOABKY B 3TOM BapHaHTe Aerde U yAOOHee
KOHTPOAMPOBATH COCTOSTHME AWYWHOK M 10 Mepe HapAOOHOCTH IIPOM3BOAMTH WX

IIOAKOPMY U PACCaAKYy.

BAmsiHUe IIAOTHOCTH U TeMIIepaTyphl MCCAEAOBAAOCH IIPU BHIPAITUBAHUN AW-
YMHOK 2-1 CTaAUM AAMHHOIIAAOTO PakKa B akBapuyMax IIPU pas3HOU TeMIlepaType.
BBINO yCTAHOBAEHO, YTO IIAOTHOCTBL IIpU HU3KOU TeMmmeparype (15°C) tepser
CBO€ 3HAQUEHME U He OKa3bIBAeT PEIIAIoIero BO3AEUCTBUS Ha POCT MOAOAU. Hus-
Kasl NullleBas akTUBHOCTD B 3TUX YCAOBUSAX II03BOASET pakaM CYIeCTBOBATh IIPHU
OTHOCHUTEABHO OOABIINX NAOTHOCTSAX. C MOBBIINIEHHMEM TeMIepaTypsl A0 25°C
CKOPOCTh POCTa JKUBOTHBIX CTATUCTUUYECKU AOCTOBEPHO 3aBUCEAA OT IIAOTHOCTH,
3aKOHOMEPHO CHHMJKAsICh C ee yBeAndeHueM oT 234 Ao 468 u 977 sk3/m?2 [15].

[Tpu BBLIpaIUBaHUM AWYMHOK AAMHHOIIAAOTO pakKa (IMIAOTHOCTH MOCAAKH
875 ok3/M?2, Temneparypa oK. 18°C) B 6ETOHHBIX GacCeiHax, PaCIlOAOKEHHBIX Ha
OTKPBITOM BO3AyXe 3a 3 Mecdla, ¢ 23 UIOHA IO 25 CeHTA0ps, caMIbl AOCTUTAU
MUHBL 2,7 cM 1 Macchl 0,51 1, a camku — 2,6 cm u 0,348 1 [15], UTO 3HAQUUTEABHO
HIDKe HAIllUX Pe3yAbTaTOB (CM. TaOA. 3, puc. 4).

banzkue K HamMM AaHHBIE OBIAM IIOAYYEHEBI B TYpI_H/II/I IIPU BbBIPAIITMBAHUUN

MOAOAU AAMHHOIIAAOTO Paka B MAACTHKOBBIX AOTKaX C IAOTHOCTBIO IIOCAAKHU OT
50 po 200 sk3/M2 [18]. PakOB KOPMHUAM KOMMEPYECKMM (POpeAeBBIM KOPMOM,
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Cblp(lfl macca, 2

2. lnuna (a) 1 Macca Tena (0) IMYUHOK Ha 2-1 CTaguu pa3BHUTHS, TOJyYEHHBIX B HHKYyOIIeXe Ha COpOCHO
Boje bepesosckoit 'POC.

IIPOAOAKUTEABHOCTE BhIpammuBanusg 120 cyr, Temmneparypa BoAbl 22,8°C. I'lpu
maotHOCTH 100 1 200 5K3/M2 KUBOTHEIE MMEAU KOHEUHLIe pa3Mepsl 3,55 = 0,53 u
3,33 = 0,33 cM coOTBeTCTBEHHO, a Ipu 50 3K3/ M2 ux CpepHss AAMHA ObIra 3,65 =
0,29 MM.
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3. IluHaMuKa pocTa MOJIOAU AJTHHHONAJIOI0 PAKa B CaJKAX B TeYeHHUe
BEreTAMOHHOTO Meproaa

YAeAbHaH CKOPOCTB

Bo3spacr, ¢ nHa * sd, cM cv, 9 Macca =+ sd, T cv, 9 z
pacr, cyT | A : " % . % pocta, cyr—1

OTKpEHITEIE CAAKK (HA4aAbHAs MAOTHOCTH Iocapku 300 3K3/M2)

19 1,54 = 0,18 11,7 0,11 = 0,02 18,2 8,1
35 1,94 = 0,19 9.8 0,20 = 0,03 15,0 3,7
58 2,67 = 0,26 9,7 0,55 = 0,15 273 4,4
112 3,65 = 0,44 12,1 1,53 0,56 36,6 1,9

3aKpBITEIe CAAKK (HayaAbHAs MAOTHOCTH Hmocapku 200 3k3/M2)
19 1,43 = 0,13 9.1 0,10 =£0,02 20,0 7.5
34 1,85 = 0,15 8.1 0,18 = 0,03 16,7 4,3
57 2,51 = 0,28 11,2 0,48 = 0,21 43,8 4,0
110 3,40 = 0,50 147 1,25 +0,75 60,0 1,8

YaeAbHasi CKOPOCTh POCTa B ABYX BapraHTaX CaAKOBOTO COAEPIKaHUSI MOAOAY
MWHHOIIAAOTO paka XapaKTepusyeTcs OAM3KUMU BeAWUYMHAMU AAS BCEX IIE€PHO-
AOB POCTa M 3aKOHOMEPHO CHMJKaeTCs C BO3pacToM (CcM. TabA. 3).

ITo AuTepaTypHBIM AQHHEIM [21] yaeAbHAsE CKOPOCTb POCTA AMYUHOK AAWMHHO-
[aAOTO paka B aKBapAyMaXx B IEePBBIN MecsI| ObiAa 6,4 1 5,8 cyT~ ! mpu nmroTHOCTH
BeIpamuBanus 600 u 1200 s3k3/M? coorBeTcTBeHHO. Bo Bropoit mecsin — 3,1 u
2,9 CYT_1 U1 Ha TpeTtud Mecan, — 1,3 u 1,4 cyr™ I, TakuM 06pa3oM 3HAYCHUS yae-
ABHOM CKOPOCTH POCTa PAKOB B CapKaX Ha IIEPBOM Mecslie BhIpAIMBaHUS OBIAU
BIIOAHE COITOCTAaBHUMHBI C BBIpPAIIMBAHMEM B aKBapuyMaX IIPU 3HAYUTEABHO OOAb-
IINX IAOTHOCTSIX ITOCapAKM. OAHAKO B IIOCAEAYIOIIUM NTEePHUOA YAEAbHAsi CKOPOCTh
MOAOAM B CapKax ObIAa BEIIIE (CM. TaOA. 3). I1pu BEIpaliuBaHUM MOAOAU B OETOH-
HBIX OaccelHax [15] yaeAbHass CKOPOCTB POCTa AASL CaMIIOB COCTaBHUAA
2,48 cyr~ !, aast camok — 2,41 cyr~ 1.

PocT AAVMHHOIIQAOT'O PAaKad HA paHHEM 3Talle OHTOreHe3d OT AMUYMHKHN 2-% cTa-
AU AO CTaAUU CETOAETOK IIPU CAaAKOBOM BBIPAIITMBAHUWU XOPOIIO OIIMCHIBAETCA

YPaBHEHUSIMU AMHENHON perpeccuu.

Andg pacueTta AAMHEL (L, cM) 1 Macchl Teaa (W, r) B OTKPBITBIX CapKaxX IIPU Ha-
yaabHOM maoTHOCTH 300 3K3/M2% (puc. 3, a):

L = 0,0239t — 1,1285 (R? = 0,941), 2)

W = 0,0141t — 0,1278 (RZ = 0,956), (3)

rAe T — IIepUuoA pocTa, CYT.
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Ansa pacdeta pAUHEL (L, cM) 1 Maccel Teaa (W, T) B 3aKpPBITHIX CapKax IIPU Ha-
yaabHOM mAoTHOCTH 200 3K3/M2 (puc. 3, 6):

L = 0,0223t — 1,0952 (RZ = 0,930),

W = 0,0117t — 0,0890 (R? = 0,966).

(4)

()

[Tp¥ MOBBINIEHHOM AOTHOCTH MOCAAKHU 300 5K3/M2 KOHEYHbIE pa3MepHO-Be-
COBBIe IIOKA3aTeAU CEeroAeTKOB OKa3aAWUCh BBIIe, YeM [pU Ooaee HU3KOU
(200 5k3/M?). DTy 0COGEHHOCTL MOKHO OOBSICHUTD TE€M, UTO yKe Ha IePBOM JTa-
Ile POCTa IPOU3OLINO Pe3KOe YBeAudeHNe CMEePTHOCTU MOAOAY B OTKPBITBIX CaA-

KaxX, TAe AAQHHBIN TIO-
KazaTeAab CHU3UACS AO
71,4 sk3/M2 (puc. 4, a),
a BeAWYMHa BLIKUBae-
MOCTH yIlara A0 25%
(puc. 4, 0). Aanree,
TIAOTHOCTb TIOCAAKH U
CMEPTHOCTb CTaOUAU-
3UPOBAAUCH, HE3HAUU-
TEABHO CHUJKAsICh K
KOHITY BBIPAIIUBaHUA.
B OTKpBITBIX U 3aKpHI-
TBIX CaAKaX BEAMYMHA
TIAOTHOCTHU ITOCAAKU U
CMEPTHOCTb COCTaBU-
AM COOTBETCTBEHHO
62,3 ar3/M2 1 22,0%, u
70,0 sx3/M2 1 3%,3% .

[TpumepHO Takag
Ke AMHaMUKa BeANYH-
HBl BBIJKMBAeMOCTH
OTMedaeTCsl U APYIHu-
MM HCCAEAOBATEASIMU.
Hanpumep, cmepT-
HOCTH MOAOAU AAWH-
HOIIAAOTO paka IIpu
BBIpAIIMBaHWM B aKBa-
puyMax OBIAA MaKCH-
MaAbHOW B MepPBLIU
MecCdIl U coCTaBUAa 42
u 52,3%, BO BTOpOU
CHHU3UAACL A0 5,3 u
12% w mpumMepHO Ta-
KOM >Xe OCTanrach Ha
MTPOTSIKEHUN TpeThe-
ro mecdana (4,3 wu
13,0%) AAS IAOTHOCTU
600 u 1200 >x3/M2 co-
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3. PazmepHO-BECOBOI POCT CETOIETKOB JITMHHOIIAIOTO PaKa IPH BBIPALIH-
BaHHH B CaJIKax C Pa3IMYHON INIOTHOCTHIO MOCAAKH (a — JUIHHA Tena, O —
Macca); / — 3aKpbIThIe CaJKH, HadaJlbHas INIOTHOCTH ocaaku 200 SK3/M%;
2 — OTKpBITBIC CaJKH, Ha4yaJIbHAs IUIOTHOCTH nocaaku 300 9K3/M%; nps-
Mble (@) — 1 12 cornacHo ypaBHEHHsAM 2 U 3 COOTBETCTBEHHO; (0) — 1 12

COIJIACHO YPaBHEHUSIM 4 U 5 COOTBETCTBEHHO.
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4. JIlnHaMHKa TIOTHOCTH MOCAIKH (@) M BEDKHBAEMOCTH (6) CETOJICTKOB
JUTHHHOTIATIOTO PaKa P BBIPAIMBAHNH B Ca/IKaX 3a BET€TAI[OHHBII T1e-
puos; | — HauabHas MWIOTHOCTS nocajkn 300 9k3/M*; 2 — HauasbHas
I0THOCTH Mocaku 200 9Kk3/m”,

OTBETCTBEHHO. 3a 92
MHSI AAVIHA TEeAQ MOAOAM
pocturaa 3,0 cm. [21].
[Tpu BBEIpAIIMBaHUU Ce-
roreTKa B AOTKax [18]
BEeAWYWHA BBIKHUBAEMO-
CTM MOAOAUM COCTaBHAQ
67,0—7%3,8%, uTO 3Ha-
YUTEABHO BHIIIE Pe3y-
ABTQTOB BBIPALIUBAHUS
CeronreTKa B CaAKax Ha
CcOpPOCHOM TOAOTpPEeTOM
BOAE.

OOBIYHO BBHIpAIHU-
BaeMble ocobu obecIe-
YeHBbI KOPMOM C H30BIT-
KOM, HO B HallleM CAY-
yae MOAOABL HaXOAUAACH
Ha eCcTeCTBeHHON KOop-
MOBOU 0ase M He IIOAY-
Jana MOAKOPMKU. B pe-
3yAbTaTe CPEAHUU pas-
Mep ceroreTka OKasah-
Csl BIIOAHE COIIOCTaBUM
C MAAHHBIMU APYTHUX aB-
TOPOB, HO C DOAee HU3-
KOM BBIJKUBAEMOCTBIO.

YcAoBUS JKU3HEAES-
TEABHOCTA MOAOAU pa-
KOB MOJKHO OIIeHWBaThb
IIo IMoTepe HUAU TO-
BPEKACHUIO KAEINTHEeH.
B xowntie Haiero skcie-
pyUMeHTa KOAWYECTBO
ocobel € TOTepsTHHOMU
KACLIHEM B OTKPBITBIX
capkax Owino 9,1%, a B

3aKPBITHIX capKkax — 14,5%. Ilo pApyruM paHHBIM [18] KOAMYECTBO pakoB C IIO-
BPEKACHHBIMHU KACIIHSIMHU MIPU MAOTHOCTH MOCapKu 100 5K3/M% B TIAACTUKOBBIX
AOTKax cocTaBUAO 16,0%. [ToTepu KaeliHed YBEAMYHMBAANCL C BO3pacTaHUEM

naoTHOCTH [18].

PesyAbTaThl HAIIMX MCCAEAOBAHUN U AWTEpaTypHBIE AAHHBIE AQIOT OCHOBa-
HUEe CAEAATh BBIBOA, UTO MAOTHOCTH IIOCAAKM AMYMHOK B CAAKaX, IIAACTUKOBBIX
AOTKaX, OaccerHax AAST MHTEHCHUBHOTO BBLIPAIIMBAHUS AO CTAaAUM CErOAeTKa He
AOAKHA IpeBblmaTh 70—80 5k3/M2. Elje MeHbIIas MAOTHOCTE IOCAAKK AOAJKHA
OBITH TPU BHEIPANIUBAHUU CETOAETKOB AO TOBAPHOM Macchl. HampuMmep, Aas cero-
AETKOB AAMHHOIIAAOTO paka AAMHOU 2,0—5,0 ¢M C IjeAblo ITOAYYeHUsS TOBapHOU
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5. Jlnmuna (a) 1 Macca Terna (6) CeroJeTKoB JUIMHHOMAIOr0 paka IpH BRIPAIIMBAHUY B MIPyIaxX Ha COPOCHOI
TIOIOTPETOH BOJIE B MONUKYIBTYpe € poIOoif; / — mpyx Ne 1; 2 — mpyq Ne 2.

MIPOAYKIIMY PEKOMEHAYeTCs HauyaAbHasi IAOTHOCTE mmocapKku oT 10 po 150 3k3/ M2
[14].

ITo cpaBHEHHIO C CapKaMH, FA€ CETOAETOK AAMHHOIIAAOTO paKa COAEPIKaAHu B
MOHOKYABTYPE, BEBDKUBAEMOCTb MOAOAU AAMHHOIIAAOTO paka B IIPYAAX B IIOAUKY-
ABType C PBIOON ObIAQ HU3KOM 1 COCTAaBUAA AASI IPYAOB N 1 1 2 — coOTBeTCTBEeH-
HO 3,0 1 2,9% . PasMepHO-BeCOBBIEe TIOKA3aTEAN NPYAOBOU IOIIYASIIIUNA CETOAEeT-
KOB OBIAM BBIIIE M PA3AWYAAUCH CTATMCTHUYECKUA AOCTOBEPHO. AMANa3oH AAMHBI
TeAd OBIA AOCTATOYHO Y30K M KOAeOancs oT 2,5 A0 6,5 cM ¢ mpeobArapaHuEM pas-
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4. PazMepsbl U BBIKHBAEMOCTh €eroJIeTKOB JJIMHHOINAJIOI0 paka B KOHIIE
BEreTAMOHHOI0 NepPHoAAa NPHU BIPAIIMBAHUM B IIPYAAX

Bpemsa CpepHist ITAroTHOCTB, Auteparyp-
pocCTaq, AAVHA TeAQq, IIOCAaAKH, BBDKHBaO/e_ YcaoBus BBIpAIIVUBaHUA HbIe UCTOY-
cyT cM 3K3/M?2 MOCTB, 7o HUKHA
132 3,08 = 6,0 22,0 IMpya, MuHCKast oOA. [3]
0,29 (0,08 ra, 12,6—21,0°C,
MOHOKYABTYPA)
108 4,36 = 1,6 3,0 3eMasgHoi npyp 1 (0,2 Cobcet-
0,63 ra, 14,5—28,0°C, toAnn- BeHHELIE
KYABTypa C pBIOOIL) AAHHLIe
108 4,62 =+ 1,6 2,9 3eMasgHOoU npyA 2 (0,2 To xe
0,63 ra, 14,5—28,0°C, moau-
KYABTypa C pBIOOIL)
120 4,68 20,0 3,4 3eMasgHOU npyA, Typ-  [17]
nus (0,0048 ra,
17,6—18,0°C)
120 4,30—4,70 5,0 10,0 IMpya, Kuesckast o0A. [2]
(0,05 ra, 13,0—23,0°C)
122 5,55 5,0 10,0 3eMasgHOU npyA, Kues- [9]
ckas o0A. (0,05 ra,
10,0—23,5°C)
122 0,35 5,0 16,0 3eMasgHOU npyA, Opec- [9]
ckas o0A. (0,02 ra,
8,0—28,0°C)
119 4,87 = 10,0 21,0 3eMASHOU npyA, AcT- [5]
1,30 paxaHckas oba. (0,25
ra, 17,5—21,4°C);
128 6,40 = 3,8 38,0 3eMASHOU IpyA, AcT- [6]
0,95 paxanHckas ob6a. (0,25
ra, 18,0—23,7°C)
120 525 = 6,0 30,0 3eMAssHOU 1pya, Poc- [12]
1,93 TOoBCKas oba. (0,13 ra,
21—23°C, AmumHKa
KapIa)
120 505 = 30,0 75,2 3eMAssHOU 1pya, Poc- [12]
0,86 ToBCKas oba. (0,13 ra,
21—23°C, AmunHKa
Gyddano)
160 579 = 2,1 71,0 IMpya, Boarapusa (0,14 [10]
1,21 ra, 16,5—24,1°C, cero-
AETOK TOACTOAOOUKA)

Mepa 4,0—5,5 cm (puc. 5, a). Pazanuusa B pazmepax U Macce Teada HaOAIOAAAWCH
TaK>Xe Y pakoB U M3 Pa3HBIX IPYAOB. AAd nIpyaoB Ne 1 1 2 cpepHHe BeAWYMHBI
MUHBL ¥ MacChl TeAa OBIAM PaBHBI COOTBETCTBeHHO 4,36 = 0,63 cm, 2,69 = 1,15 T

58



AkBakynbTypa

u 4,62 = 0,63 cM, 3,34 = 1,35 (puc. 5, 0). Pazauuusg Me>XAy CpPeAHUMU BeAMYUHA-
MU CETOAETKOB B IIpyAax AOCToBepHEHI (f = 3,6, p = 0,0004). 3TO IOATBEPKAQIOT
U HeOOABIIINE BeAWYUHBI KO3(MMUIIUEHTOB BaprUalii, KOTOPhIEe AAS IIPYAOB Ne 1
u 2 ObIAM paBHHEI 14,4 u 13,6% COOTBETCTBEHHO. B IIpypax Ha TENAOU BOAE PaKu
POCAM 3HQUUTEABHO AyYIlle U AOCTUTAM OOABIINX Pa3MepoB, HEJKEeAU CEIOAETKH,
BBIpAIlleHHBIE B YCAOBUSAX 3€MASHBIX MPYAOB (MmHCKas 06A.) C eCTEeCTBEHHBIM
TeMIepaTypPHBIM PEXMMOM, U COIOCTAaBUMBIX C TAKOBBIMU y PAKOB U3 FOJKHBIX
MecToOOuTaHUuU (TabA. 4).

Huskue 3HaueHUs BBEDKUBAEMOCTH CETOAETKA AAMHHOIAAOTO paKa B IIPYAAX B
IIOAUKYABTYPE C PBIOOM OOYCAOBAEHEI B IIEPBYIO OUYEPEAL BEICOKOW IIAOTHOCTBIO
peIGHOTO cTapa (6oaee 200 r/m2) (cM. TabA. 2). TTo-BUAUMOMY, TIpH TaKOMU MTAOTHO-
CTH pBIO BBIKMBAEMOCTDH OYAET HU3KOM, a Pa3ANYNs B CKOPOCTU POCTa OYAYT 3a-
BUCETH OT BUAOBOTO COCTaBa M Bo3pacTa prl0. Tak B mpyaAy Ne 1 K KOHITy BereTa-
IIMOHHOI'O IIePUOAA ITOIBUACS CETOAETOK Kaplla M COMQ@, YTO IOBAEKAO 3a COO0M
CHUJKEHHE Pa3MEpPHO-BECOBBIX IOKA3aTeAel CEeroAeTKa paka (CM. pHUc. 5).

B BopoeMe-oxnrapuTere Bepeszosckolt [POC cymiecTByeT ycTOMYMBas MOITY-
AdIM CyOTPOIIMYECKOr0 BUAQ BOCTOUYHOU PeYHOM KpeBeTku Macrobrachium nip-
ponense (De Haan). AMUYMHKN KPEBETOK BMECTE C TOKOM BOABI ITOIIAAQIOT B IIPY-
ABI, TAe K KOHILY BereTallMOHHOI'O IIepHoAa 00pa3yeTcst OIpeAeAeHHOe KOANYeCT-
BO KPEBETOK, B TOM YUCAE M ITOAOBO3PEABIX ocobeil. OCeHBI0, BO BpeMs CIIyCKa
NIPYAOB, HapsiAy C PBIOOM B HEKOTOPBIX IIPYAAX MOJKHO ITOAYYUTH AOIOAHUTEAb-
HBIA ypo>Kaul KpeBeTKH [3]. B HalIMX 3KCIIepUMEHTAABHBIX IPYAAX YUCAEHHOCTh
BOCTOYHOM pPeUYHOU KpeBeTKM Oblha HU3KOU U cOCcTaBMAA B IpyAax Ne 1 u 2 cooT-
BerctBenHo 0,01 u 0,02 5x3/M2. OAHAKO IIPU BLICOKOM IMAOTHOCTU KPEBETKU MO-
I'yT KOHKYPHUPOBATh C paKaMU 3a IIPOCTPAHCTBO U IIOEAATh UX B IIEPUOA AMHBKHY,
YBEAUUMBas TEM CaMbIM CMEpPTHOCThH CETOAETKOB PakKa.

3axatouenue

B ycnosusix benopyccum ceroneTku AnMHHONANOro paka B Nnpyaax Ha cbpocHom no-
LOrpeTon BOAE 3MEKTPOCTaHuuM pocTuratoT anmHbl 4,4—4,6 cM m maccbl 2,69—
3,34 r. lNpH BbIPALLMBAHUM B CAAKAX HA ECTECTBEHHOM KOPMOBOH Base K KOHLLy BereTta-
LIMOHHOro ce3oHa ceroneTtku gocturatoT anmHbl 3,4—3,7 cm mu macewl 1,25—1,53 r.
MnoTHOCTL NOCaAKM NMYMHOK MpPM BbIPALUMBAHMKM B CaAKax [OMKHA COCTaBnsATb

~70 3k3/M2. PekomeH,0BaHO MCMONb30BAaTh CaflkM OTKPbITOro Tvna. Llenecoobpas-
HO BbIPALLMBATL MOMNOAb PAKOB TOMbKO B TEUEHWE MEPBOro MECALLA XM3HU, YTO 3HaUM-
TenbHO COKPATUT MaTepuarnbHble 3aTpaTbl NPU OTHOCUTENbHO HE3HAYMUTESbHbIX NMoTe-
psiX B KOMMYecTBe.

*%*

Tokaszano, wo upousy8anHs IUYUHOK PIUKOBO20 CXIOHO20 PAKA Y CAONCANKAX | CMABAX
Ha CKUOHIU 800i MennioeieKmpoCcmanyii npomsa2om nepuioco 8e2emayitino2o nepiooy €
OLbUL pe3yTbMaAmueHe, HidC 8 YMOBAX 000UMULY 3 NPUPOOHUM MEMNEPAMYPHUM DENCU-
Mom. Llboconimku cXiono2o paxa 6 ROLiKyIbmypi 3 puboio y cmaskax 00csa2aioms 008HCUHU
4,4—4,6 cm i maca 2,69—3,34 2, npu 6upowsy8anui y cadNCaIKax Ha npupoOHill KOpMositl
6azi — 3,4—3,7 cm i 1,25—1,53 2. Buocusanicmo y cmaeax cmanosuna 2,9—3,0, y cao-
acanrkax — 22,0—37,3%. LlinbHicmb nocadku AUYUHOK )Y CAOHNCANKAX MAE CHAHOBUMU
~ 70 ex3/m’. PekomeH008ano BuKopucmosyeami cadtcanku GiOKpumo2o muny.
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*%*

Experimental research has been carried out during the process of breeding narrow-cla-
wed crayfish larva in ponds and cages with electric power plant waste water during the first
vegetation period. In ponds the young of the year reach 4,4—4,6 cm in length and
2,69—3,34 g in mass. When breeding the larva in cage on natural food supplies the length is
3,4—3,7 ¢cm and the mass is 1,25—1,53 g. Survivability in ponds is 2,9—3,0 and
22,0—37,3% in cages. Density of larva in cages may be around 70 individuals per sq. meter.
1t is recommended to use cages of open-air type.
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