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YK 595.384.16 + 591.185.31
OIEHKA INPUBJIEKATEJIBHOCTHU KOMBUKOPMOB JIVIS1 MOJIOAHN
ABCTPAJIMMCKOI'O KPACHOKJIEIIIHEBOTI'O PAKA C PA3JIMYHBIMU
CTPYKTYPOOBPA3OBATEJISIMA

Hukxonoea  Hpuna  Hukonaeeéna, 6edywuil  cneyuaiucm  omoeid
akeaxynibmypwi becnozgonounvix ®I'6HY « BHUPO»

bopucoe Pocmucnae Pycnanoeuu, seodywuii HayuHwvli COmMpPYOHUK omoed
akeakynbmypwsl becnozeonounvix ®I'bHY « BHUPO»

bunorwkoe Cepzeit Buxmopoeuu, 2nasuviii cneyuaiucm omoena KOPMO8 U
Kopmoswlx komnonenmos, ®I'bHY « BHUPO»

Annomayusn. Ilposedenvl uccne0o8anus nuujegvblx NPeonoymenul U peaKyu
MONIOOU ABCMPATULICKO20 KPACHOKIIEUHEB020 PAKA HA KOMOUKOPMA C Pa3IUdYHbIMU
cmpykmypoobpazosamensimu npouzeoocmea L[ O®I'BHY «BHUPOy. Ilokazano,
YUMo UCNOIL30BAHHbIE CMPYKMYPO0Opa3osamenu Kpaxmai KyKypy3Hbull, TUeHOOOHO U
benmonum obecneuusarom nooxooswue Oisi PaKo8 XaApaxKmepucmuku epaHyil u He
CHUMICAIOM  NPUBTIEKAMENbHOCMb ~ KOPMO8 — 0Nl MOJOOU  ABCMPATUUCKO20
KPACHOKIEUIHEeB8020 PAKd.

Knrouesvie cnosa: ascmpanuiickuii  kpacuoxnewneswvii  pak  Cherax
quadricarinatus, kombukopma 0151 pakooOPa3HbLX, CMPYKMYPOo0Opazosame.

ABcTpanuiickuii  KpacHOKiemHeBbll pak Cherax quadricarinatus (von
Martens, 1868) — mipoko pacrpocTpaHeH B MUPE B Ka4eCTBE 00BEKTa aKBAKYIbTYPbI
[1; 2; 3], a B mocieqHue roJsl padoThl O €ro KyJIbTUBUPOBAHMIO BeayTcs U B Poccuun
[4; 5; 6; 7]. OqHOM U3 IIaBHBIX MPOOJIEM €ro BhIPALTUBAHUS SIBISETCS OTCYTCTBHE HE
JIOPOTUX U KAYECTBEHHBIX KOMOMKOpMOB. MccienoBanusi HampaBieHbl Ha CO3IaHUE
KOPMOB JIJISl MOJIOJIM aBCTPAJIMICKOTO KPACHOKJIEIIHEBOro paka. B xozae pazpaborku
pelenTypbl KOPMOB pEIIAUCh 3aJaddl 10 TOJI00py CTPYKTypooOpaszoBartesneH,
00€eCreunBaIINX HEOOXOMUMBIE JUISI PAKOB XapaKTEPUCTUKU (OTpHUIATEIIbHAS
IUTABYyYeCTh U BOJOCTOMKOCTH) TpaHyl KOMOUKOPMOB. OJHAKO BHECEHHE HOBOTO
KOMITIOHEHTa B PEHENTYpy MOXXET CHU3UTh MPHUBJICKATEILHOCTh KOMOMKOpMA U
YXYIIIUTh €ro mnotpedieHue. B CBs3uM ¢ 3TUM 1enbl0 paOOThl OBbLIO BBISIBUTH
MUIIEBbIC MPEANOYTEHUS U PEAKIIUI0 MOJIOJU aBCTPAIMICKOr0 KPACHOKJICIIHEBOTO
paka Ha komOukopma mnpousBoactBa [ ®I'BHY «BHUPO» c paznuunbiMu
CTPYKTYpOOOpa30BaATEIISIMHU.-

DKcnepyuMeHTalIbHbIE padOThl MPOBENEHbl Ha 0aze akBapHaJbHOM oOTaesa
akBakyJbTyphl Oecrio3zBoHouHbIX [[11 ®I'BHY «BHUPOy». [ns npoBeaeHust padbot
HCIIoJb30BaHa cucteMa Y 3B, Bkimrouatomias B ce0st 32 mpo3padyHbIX eMKOCTH (00bheM
3,2 7) nand WHIMBHAYAIBHOTO COIEpKaHUS THAPOOMOHTOB. EMKocTh ObLIH
00bEeTMHEHBI B JIBE CUCTEMBI, 110 16 eMKocTel B Kaxaoit (puc. 1). Temmneparypa (26-
27°C), a Takxe THIAPOXHUMHYCCKHE MTOKa3aTeId B HUX OBLIM OJWHAKOBBIMHU. Pexum
ocBemieHuss 12/12 dwacoB. Uto OBl CKpHITh HaOMIOMATENS, TMEPETHIOI CTEHKY
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€MKOCTEH 4YaCTUYHO 3aKpPbLIN qepHoﬁ TKaHbIO, 4 OCBCIICHUEC B KOMHATC BBIKJIIOYaAJIH.
I[O HavaJla SKCIICPUMCHTA 10 CYTOK OTBOAMJIOCH HA aAaIllTAllMIO PAaKOB K HOBBIM
YCJIOBHAM.

3 B

Pucynok 1 — Cxema 3kcniepMMeHTAJILHON YCTAHOBKH:
1 — camm; 2 — HarpeBaTens; 3 — nommna; 4 — OMOGUIBTP; 5 — TMHUS TIOJ]a9X BOJBI, 6 — EMKOCTH C pakaMu; 7 —
BOJIOOTBOJISIIIMI KOJUIEKTOP; 8 — CBETWIBHUKY; 9 — yepHas TKaHb

s skcnepumeHTa oToOpansl 32 ocobu cpemned wmaccou 2,0+0,3 T,
MOJIyYeHHBIE OT OJIHOM caMKH B Bo3pacTe ~ 60 CyTOKk ¢ MOMEHTa cxojia ¢ caMku (= 80
CYTOK C MOMEHTA BBUTYIIJICHUS).

DKCcriepyuMeHTaIbHAs pelentypa KOMOUKOpMa JUIsi MOJIOJM aBCTPATHHCKOTO
KPaCHOKJICIITHEBOTO paka ObljJa CMOJIETUPOBAHA HA OCHOBAaHUU aAHAIUTHYECKHUX
JAHHBIX 10 THUTATEJIbHOW M OMOJIOTMYECKOW IEHHOCTH KOMIIOHEHTOB M pacydera
cOQIaHCUPOBAHHOCTH C TIOMOIIBI0 KOMIBIOTEPHOUN IporpamMmbl «OnTuMa DKCIepT
(OO0 «KopmoPecypcy»). B ocHOBe KOpM coaepkayl PbIOHYIO MYKY, MIICHUILY,
MIIICHUYHBINA TIIIOTCH U AKCTPAKT YEPHOU JIbBUHKH. JIJIsl YIIYUIICHHS] PEOIOTHIESCKUX
MoKa3aTresield, TOBBIIICHUSI BOJOCTOMKOCTH M CHIKEHHSI KPOIIMMOCTH pa3paboTaHbl
penenTbl KOMOMKOPMOB, CO CBSI3YIOIIUMH PA3JIMYHOTO TIPOUCXOKICHUS: KyKypY3HBIT
kpaxman (KPAKCI), nurno6ona (KPAKC2), 6entonutr (KPAKC3). B kauectBe
KOHTPOJISl UCIOJIB30Balid KOpM 0e3 cTpykTypoodOpaszoBateneit (KPAKC4). I'panyiibl
BCEX YEThIPEX BUI0B KOMOMKOpMa 00J1aalii OTPUIIATEIILHOMN TUIaBYUYECThIO.

OO0Opa3ipl  KOMOMKOPMOB  TMOJy4Yaldd C MCIOJB30BAaHUEM JBYIIHEKOBOTO
skcrpynepa mapku TSH-32 (Kuraii) ¢ amamerpom otBepctus matpuil 1,5 mm. Bee
OKCIIEpUMEHTAJIbHbIE  O0pa3llbl  KOMOMKOPMOB  BBIpa0OTaHBI B HAy4YHO-
MIPOU3BOJACTBEHHOM OT/EJIE 1O M3TOTOBJICHUI0O KOMOUKOPMOB JUisi OOBEKTOB
akBakyabTypsl (punuana ®I'BHY «BHUPO» «BHUUIIPX». lannsle o macce u
pasMepe KOPMOBBIX TPaHyJI MPUBEIeHBI B TabmuIe 1.

Or1eHKa MOBEICHUECKUX peakinii ocoOei Ha KopMa mpoBoauiack B 11 yacos
yTpa C UCIOJIb30BaHUEM METOJIUKHU OIEHKH MUIIEBON MPUBJICKATEIbHOCTH KOPMOBBIX
00BEKTOB 7151 IECITUHOTUX PaKOOOpa3HbIX [8].

TecTtupyeMble KOMOMKOpMa 33J1aBAJIMCh MO OJHOM TpaHylie KOpMa Ha OCOOb.
[TpogomkuTenbHOCTh HAOMIOJACHUN 3a MPOIECCOM IMOTPEOJSICHUST KOpMa pakamu
coctaBisia 70 30 mMuHyT. Ilo oxoHYaHUIO HAOIIOACHUN yAQISUIM HE ChEICHHBIC
OCTaTKH KOPMOB, a €Ille 4epe3 Jyac B eMKOCTH BHOCHIM KoMmOmkopMm TetraWaferMix
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(I'epmanmst), KOTOPBIN BBICTYIIAT B Ka4eCTBE KOHTPOJISL. B cirydae oTkasza ot oOpasia
KOHTPOJIBHOTO KOpMa JaHHbIE, IIOJyYE€HHBIE JUIsI TECTUPYEMOIO KOpMa, K
PACCMOTPEHUIO HE MPUHUMAIKNCh. B Xo/1e HaOMIOeHNI OIIEHUBAIU PEAKINI0 PaKOB
HA KOPM U BpeMs, 3aTpadyeHHOe Ha ero mnorpebieHue. JlaHHblE O MHIIEBOH
AKTUBHOCTHU, IIOJIyYEHHbIE B CYTKM JIMHbKH, B CYTKH 10 JIMHbKA pAaKoB, MpPH
OPOBEACHNUN JAJbHEWIINX pPAc4€TOB HE YUYUTHIBAIMCH. [[ns Kaxkzaoro Buzaa
KOMOUMKOpMa IIPOBENICHO 0 JABE cepuu HabmoaeHunit ¢ uatepBaioM B 10-12 cytok. B
oOmieil CcnoXHOCTH BbIMONHEHO 192 nHalOmogeHus. CTaTUCTHUECKYIO 00pabOTKy
PE3yNbTaTOB BBHITIOJNHSIIA B mporpamme Statistical2. JI7si OIEHKH CTaTUCTUYECKOM
3HAYUMOCTHU PA3IUYANA B CKOPOCTH MOTPEOJEHUSI KOPMOB MCHOIB30BAIN t-KpUTEPUI
CrprofeHTa Uil CBS3aHHBIX W HECBS3aHHBIX BBIOOPOK. Paznuumst cuutanuck
CTaTUCTUYECKHU 3HaUYnMbIMu Iipu p < 0,05.

BaxxHOW XapaKTEpUCTUKONW KOpMa SBJIETCS BEIWYMHA IIOTEPH NPHU €T0
notpebaeHur. Y peyHbIX pakoB B MEXaHUYECKOM oOpaboTKe U  OLEHKE
IPUBJIEKATEIbHOCTH UM IPUHUMAET ydacTHe 6 map poTOBBIX KOHEUHOCTEN. PaHee
npy HaOJIONCHUSIX 3a MUTAHUEM PAKOB PA3JIMYHBIMU TUIAMH TPAHYJIUPOBAHHBIX
KOMOMKOPMOB HEOJHOKPATHO OTMEYAlOCh, YTO Ja)K€ MPU AKTUBHOM IMOTPEOJIEHUN
pakaMu KOpMa B XOJ€ €ro MEXaHHYeCKOW O0OpabOTKH pPOTOBBIMH KOHEUHOCTSIMU
TEpSIeTCSl 3HAUYUTENIbHAsA 4acTh KOpMa. Menkue 4acTUIbl KOpMa MPOCHITAKOTCS BHU3
WIA YHOCSITCSI TOKaMH BOJbI, YTO MOXET HNPUBOIUTH K CHUKEHUIO 3(PPEKTUBHOCTU
MOTPEOJICHUST KOPMOB M K JIONOJHUTEILHOMY 3arpsi3HEHUIO BOJbl. B ciyuae
WCIIBITAHHBIX BApUAaHTOB KOMOHMKOPMOB MOTEPUM KOpMa pakamMH B MpOLECCEe HX
noTpeOaeHusT ObLIM HE OOJBIIMMHU M OKA3aJIMCh Ja)XX€ HWXKE, YeM B BapHaHTE C
KOHTPOJIbHBIM 00pa3nom — komoukopMmoM TetraWaferMix. O1o cBHIETENBCTBYET 00
ONTHUMAJIBHOM NO00pE CTPYKTYpoOoOpazoBaTeieil, 00ecneunBIINX NOIXOIAIINE IS
PAKOB XapaKTEPUCTUKHU I'PaHy]l KOMOMKOPMOB.

Paku B 3KCHEpUMEHTE IO OLICHKE IHIIEBOM IPUBIIEKATEIBHOCTH KOPMOB
aKTUBHO pearupoBajid Ha BHECEHHE BCEX MCIBITYEMbIX 00pa3loB: HaOJ0Janach
NIOMCKOBasl Peaklys, KOPM 3axXBaTbhIBAJICS KJICIIHEHOCHBIMU KOHEYHOCTAMHM (dalle
BCero 2-3 mapbl) U TepelaBajicsi POTOBbIM KOHEYHOCTSIM. HeCKOJbKO MEHbIas
aTTPAaKTUBHOCTb, B CPABHEHUHU C JPYTUMU KOMOMKOpMaMH B 3KCIEpUMEHTE, ObuLia
otmeueHa s kopma KPAKC2.

B mnpoBeaeHHbIX paHee BKcrnepuMeHTax [8] moka3zaHo, 4TO B KadyecTBe
HEraTUBHOM peaKkIuu Ha KOPMOBBIE OOBEKTHI CIEAyEeT OTMEYaTh ACUCTBUS, KOTAa:
paku OpocaroT KOpPM; pakd KpouiaT, HO HE €IAT KOpPM; pPaKh HECKOJbKO MHUHYT
YIEPKUBAIOT KOPM HEMOJBUKHBIMU POTOBBIMH KOHEYHOCTSMHU. B OTHOIIEHHH
UCIIBITHIBAEMBIX KOPMOB TaKU€ Ciy4yau ObUIM OTMEUEHbl e€IMHUYHO (Talj.), W, To-
BUJMMOMY, OOYCIIaBIMBAIUCH (DU3UOJIOTUUECKUM COCTOSTHUEM OTAENIbHBIX 0COOEH H,
BEPOSITHO, MOTJIM OBITh CBSI3aHbI C IMHOYHBIMU MTPOLIECCAMH.

3a BpeMs dKCIiepuMeHTa OOJIBIIMHCTBO 0COOEH MEpeNnHsI0 U YBEIUYUIOCh B
pa3Mepax. 3a NMPOMEXKYTOK, MPOIICIIINA MEXIy ABYMsI HAOJIOIECHUSMHU, CPEIHSI
Macca ocoberr yBemmumiack ¢ 2,060,3 r go 3,840,5 r. DOKcnepumeHt
IIPOJIEMOHCTPUPOBAJ, YTO CKOPOCTh MOEJAHUs pPakaMH IPeLIaraeMbIX KOPMOB,
3aBHCHT OT pa3Mepa 0cober, CKOPOCTh MOTPEOICHUSI KOPMOB OT IEPBOM KO BTOPOi
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cepur HaOMIOACHUI BO BCEX Clydasx yBenuuuiach (puc. 2). OTMedeHHbIC pa3inuus
OBLTM CTAaTUCTUYECKU 3HAYMMBI JIJISl BCEX HCIOJIb30BAHHBIX THUIIOB KOPMOB KpOME

KPAKC 1.

Tabnuya 1

XapakTepucTHKHA KOPMOB H MOTPeOJIeHUsI HX MOJIOIBIO ABCTPAJIHHCKOTO
KPaCHOKJIENITHEBOT0 paKa

XapakTepuCTUKU XapakTepUCTUKH TOTPeOICHUS
KOpMa KOpMa pakamMu
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KPAKC 1 (¢ kyKypy3HBIM KpaxMaJioM) 0,01 2,8/1,8 [100,0| 4,0 40 [4,7£1,9
KPAKC 2 (¢ 1urao60H10Mm) 0,01 2,5/2,2 | 96,2 0,0 3,8 2,5+2.2
KPAKC 3 (¢ 6eHTOHUTOM) 0,01 2,7/2,1 |100,0 0,0 0,0 3,8+2.7
KPAKC 4 (6e3 cTpykTypooOpa3oBarersi) 0,01 2,8/2,1 |100,0 0,0 0,0 2,8+1,7
TetraWaferMix (Koutposib) 0,016 | 3,4/48 [100,0| 0,0 2,0 |4,8+1,2
Bo Bcex Clydasax MBI Ha6HIOI[aJ'II/I BBICOKYIO CKOPOCTb HOTpC6JICHHH

MPEIOKEHHBIX KOMOUKOpPMOB (puc. 2). BMecte ¢ TeMm cleayeT OTMETUTh, 4YTO
ckopocth mnotpebieHus kopmoB KPAKC 2 u 4 Obuta BbIle, Ye€M CKOPOCTH
notpebsieaus: kopmoB KPAKC 1 u 3. OT™MeueHHbIE TEHACHIIMU HAOIIOJATUCh, KaK
JUIsl TIEPBOM, TaK U /I BTOPOM cepuu HaOmroeHuit. Jjist BTopoil cepuu HaOoAeHU N
ckopocTh notpedsienus: kopma KPAKC 1 Obliia cTaTUCTUYECKH 3HAYMMO BBIIIIE, a IS
kopma KPAKC 2 craructuyecku 3HAUMMO HHUXKE, YEM Il OPYTUX BapHAaHTOB
AKCIIEPUMEHTANIbHBIX KOpMOB. Takum 00pa3oMm, B 00eHX CepUsiX IKCIEPUMEHTA
OoJpIlle BCEro BpPEMEHU paku 3aTpauuBaid Ha mnorpebinenue kopma KPAKC 1.
Bwmecre ¢ Tem otmeTuM, uto Bo Beex ciaydasx kopm KPAKC 1 nomHocThio noenancs

pakamu.

10 4 (A)

9 4
8 4

CropocTb noTpebnexsna Kopma, MUH.

CropocTb notpebnesns Kopma, MuH.

0 +——~ v - -
KPAKC 1 KPAKC2 KPAKC3 KPAKCa4  Tetra Wafer Mix
Homrp. 1 Kowrp. 2
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Pucynok 2 — Ckopocth norpedJjieHue KOPpMOB B IKCIIepUMeHTe nepBas (A) u
Bropas (b) cepun nabéaoxenni

[IpoBen€HHbBIE UCCAEAOBAHNS MMUILIEBBIX NPEANOYTCHUN U PEAKIIMI MOJIOIN Ha
KOMOMKOpPMa € pa3IMuHbIMU CTPYKTypooOpa3oBareinsaMu npousBoacTea [[ ®I'BHY
«BHUPO» mnokazanu, YTO MCHOJIb30BaHHBIE CTPYKTYpOOOpa3oBaTesid Kpaxmal
KYKYpY3HBIM, JTUTHOOOHA M OEHTOHUT OOECMEYMBAIOT TMOIXOJSAIIUE JJIS PAKOB
XapaKTEpUCTUKU TPaHyJI U HE CHWXXAIOT MPHUBJIEKATEIBHOCTH KOPMOB JJISI MOJOIU
ABCTPATMICKOTO KPACHOKJICIITHEBOTO paka. TakuM oOpa3oM, MOXKHO 3aKIIOYUTh, UYTO
KpaxMmajld KyKypy3HbIH, JHUTHOOOHJ W OCHTOHUT MOTYT OBITh HCIOJB30BaHBI B
KauecTBE CTPYKTypooOpazoBaTesiell MpU CO3JaHHUH KOPMOB JJISi KYJbTUBHUPOBAHUS
ABCTPAIMUCKOTO KPACHOKJIEITHEBOIO PaKa.
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