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AHHOTanus. B craThe nmpuBeneHB! JaHHBIC 10 Pe3yJIbTaTaM JKCIIEPUMEH-
TaJIBHOTO BEIPAIIMBAHUS TOBAPHON MPOAYKIIMH KJIapHEBOTO cOMa M KIyOHUKH
PEMOHTAHTHOH B YCIOBHAX TEIUIMYHOW aKBAaNOHHOW CHUCTeMBI Ha ocHOBe Y3B.
IIpoBeneHHbIe HCCIeIOBAHUS TTOKA3aIH, YTO BIPAIMBAHUE TOBAPHOU MPOIYKIHH
KJIApUEBOI'0 COMa B TCIUIMYHOW aKBamoOHHOH cucteMe Y3B BO3MOXXHO B KpaTKue
cpoku. CoOpaHHas cucTeMa aKBAallOHMKM Ha OCHOBe Y3B nokasaia BbICOKHE pe-
3yJBTAThl, BBIPAXKAIONINECS B IPOCTOTE COOPKH M HKCILITyaTallud, MajI0o3aTpaTHO-
CTH (4TO KacaeTcsl pacxoja 3JIEKTPOIHEPTUH, BOABI M UEIOBEUECKUX PECypPCOB)
u 3¢ ¢pexTuBHON paboTe. BrlpamuBanue KIyOHHUKH PEMOHTAHTHOW B TETUIMYHON
CHCTEME aKBAaIlOHUKH BO3MOXKHO.

KuroueBble ciioBa: KiapueBblil cOM, KIyOHMKAa PEMOHTaHTHasl, BBIPAIINBa-
HUe, KOpM, KOPMOBOIT K03()GHIIHEHT, TPHPOCT, 3eJIeHast Macca, akBalloHuKa, Y3B
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Abstract. The article presents data on the results of the experimental cultiva-
tion of marketable products cleavage soma and everbearing strawberry in green-
house conditions aquaponic system on the basis of RAS. Studies have shown that
the cultivation of commercial products of Clary catfish in the greenhouse valve sys-
tem of RAS is possible in a short time, the assembled system of aquaponics based
on RAS showed good results, expressed in the ease of Assembly and operation,
low cost (in terms of electricity, water and human resources) and efficient operation,
the cultivation of strawberries in the greenhouse repair aquaponics system is possi-
ble, however, there are both advantages and disadvantages: the growth of green mass
was very intense.

Keywords: Clarias gariepinus, strawberry repair, cultivation, forage, feed ratio,
growth, green mass, aquaponics, RAS

BBenenne. B cioxMBHIMXCS YCIOBUSX B HAIllEW CTpaHE BCe
OOJIbIIIEH TMOMYJISPHOCTBIO TOJIB3YIOTCS METOABI COBMECTHOTO CO-
JepXKaHUs W BBIPAIIUBAHUS PBHIOBI U KYJIBTYpP PACTCHHH B CHCTEME
C 3aMKHYTBIM BOJOCHA0XKCHHEM, Ha3bIBAEMOM aKBAINOHWKOH. Takwme
CUCTEMBbI MPEIHA3HAYCHBI ISl IPOMBIIIICHHOTO Pa3BEICHUS PHIOBI
B OTHOCHUTEIBHO HEOONBIIOM 00beMe BOJBI Oarofaps ee Mmociey-
IOIIEe OYUCTKE W Iojaue B pPhIOOBOJHBIE €MKOCTH. B Xome mMHOro-
KPaTHOTO 000POTHOTO UCTIOIH30BAaHUS BOJbI HAKATIIINBAIOTCS] HETOK-
CUYHBIC OPTraHWYECKHE BEIIECTBA, KOTOPHIE MOT'YT HCIOJIb30BATHCS
JUISl BBIpAIlUBaHUsl pacTeHUi. B akBamoHHOW cucTeme 3TH M000Y-
HBIE TPOYKTH OOMEHa BEMIeCTB He TpeOyeTcs yTHIIM3UPOBATh B OT-
XOZbl, IOTOMY YTO OHU HANPABISIOTCS HA BBIPAIIMBAHHUE KYJIBTYD
pacTeHHH, TPEICTABISIOMNUX TOTOTHUTEIBHBIA HCTOTHUK JTOXOIOB
M CIIOCOOCTBYIOIIMX OYMILIEHHUIO BOJABI B cucteMax Y3B. Pactenus
OBICTPO PACTYT B IPUCYTCTBUH PACTBOPEHHBIX B BOJAE MUTATEIBHBIX
BEIIECTB, BHIJICTSEMBIX PIOAMU B BOJIY WM 00pa3yIONIMMHUCS B pe-
3yJabTaTe MUKPOOUOIOTHYECKOTO PAa3JI0KCHUS IMPOTYKTOB JKU3HE-
JEeSITeTbHOCTH PhIO [1].

Lenbro JaHHOTO MCCIIEOBAHMS OBIJIO YCTAHOBUTH BO3MOXKHOCTh
BBIPAIIMBAHUS TOBAPHON MPOAYKIIUU KJIAPHEBOTO COMa U KIIYOHUKH
PEMOHTAHTHOH B of{HOM cucTteMe Y 3B, coOpaHHO B TEILIHIIE.

Marepuaabl 1 MeToabl. OOBEKTHI HCCIICAOBAHUS — MOJIOJb
Y TOBapHas MpONyKIUs KiapueBoro coma (Clarias gariepinus), Bbl-
pAaIleHHBIE B YCIOBHIX TETLIUIIBI (AKBATIOHHOW YCTAaHOBKH), KYIIETYPa
PEMOHTaHTHOU KITyOHUKH.
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Puc. 1. BHenrnuii Buj TeMINYHON aKBalIOHHON YCTaHOBKH

OKCHEpUMEHTHI 10 BBIPAIIMBAHUIO MOJIOAM KJIAPUEBOIO cOMa
Juinch 60 CyTOK M MPOBOAMIIMCH CIEAYIOIIUM 00pa3oM: MOJIOAb
KJIapueBOro coma cpeHuM BecoM 120 T ObLta paccakera B 2 Oacceii-
Ha, BXOJSIIUE B CUCTEMY aKBaloOHUKH (puc. 1).

[TomuMoO KJIapreBOro coMa B CHCTEME aKBallOHUKH BbIpAIlMBaCT-
cs kiyOHuKa peMoHTaHTHas. Cucrema obOecriedeHa MeXaHHYECKUM
OapabaHHbIM QUIBTPOM, OMOPHIETPOM U MOJIUTKON CBEKEH BOION
n3 pogHuka [2]. Harpes Boasl — oT conHna. ExxenqHeBHO MpoBOIUII-
Cs1 MOHUTOPHUHT TepMuueckoro pexknma (5 pas B aern: 04:00, 08:00,
13:00, 18:00, 23:00,), exemeka HO TTPOBOAMICS OTOOP MPOO 11T MO-
HUTOPHHTa OMOTeHHBIX 3JIEMEHTOB B cucteme. Kopmienue npoBoau-
JIM BPYYHYIO 6 pa3 B CYTKH, KOPMJIEHHE OCYILECTBIISLIIOCH TPOAYKIHU-
OHHBIMHM KOPMaMU UMIIOPTHOTO MPOU3BOACTBA GUpMBI «AllerAquay
qutst kapra (Aller Primo Float, 4 mm). CocTaB KopMa 1 rapaHTHPOBaH-
HBIE XapaKTePUCTUKH MTPeJICTaBICHBI B Ta0I. 1.

Tab6nuna 1. TapanHTHpOBaHHBIE XapaKTePUCTHKU KOPMa
Aller Primo Float, 4 mm

Iokaszarenn En. usmep. I'panyns 34, 5-6-9 Mmm

ChIpoil mpoTenH % 37

CeIpoit xKup % 12
VrieBoabl % 311

3oma % 7
Kneruarka % 4

A30T B CyXOM BEIIECTBE % 6,5
Docdop B cyxom BemecTse % 1,2

OO0mas SHeprus Kxan/MIx 4660/19,5
IlepeBapumas sHeprus Kxan/MJIx 3655/15,3
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[lepen xaxapiM KOpMIICHHEM yOWpaidu OCTAaTKH HECHEIECHHOTO
KopMa 1 exanuu pei0. Exxenexano mpoBOIUINCH KOHTPOIBHBIE 00-
JIOBBI, CHUMAJINCh PHIOOBOTHO-OMOIOTHYECKHE TIOKA3aTeNH: JITMHA
¥ Macca COMOB, B KOHIIE dKCIIEPHMEHTAa ObLIH COOpaHbI M B3BEIICHBI
BCE KYCTHUKH KJIIYOHHUKH (BKJIFOUasi KOPHEBYIO CHCTEMY, CTEOIN U JTH-
CThS, IIBETHI U TIJIO/IBI).

Pe3yabrarsl uccienoBanuii v 00cy:kaeHus. [ MApOXUMHUUECKUN
peXUM B OacceifHaxX pH MPOBEICHUH YKCIIEPUMEHTOB OBLIT CTa0UITh-
HBIM M COOTBETCTBOBAJ HOPMATHUBHBIM 3HAYCHUSM ISl BRIpAIIHBA-
HUs KJIapueBoro coma u knyOHuku. ComepikaHue pacTBOPEHHOTO
B BOJIe KHCIIOpoJa Koiiebaoch B mpernenax 5,9—6,8 mr/i, mokasa-
tenb pH ObLT cTaOMIBHBIM — 7,3 €IMHULIBI, TEMIIEpPATypa Koiedaaach
ot 23,1 no 28,8 °C, conepxaHue OCHOBHBIX OMOTEHOB TaKkKe COOT-
BETCTBOBAJIO HOPMATUBHBIM MOKa3aTemsaM [5, 6]. B nenom nunamuka
TEPMHUYECKOT0 peKMMa 0acCeHHOB MpecTaBiIeHa Ha puc. 2.

Temneparypa BoJbl 3a BECh IEPHOJL TPOBEJEHUS IKCIIEPUMEHTOB
Konebanach B HOPMaTHUBHBIX TpeAeax, YTo 00eCmevyrIo XOPOIIHM
MPUPOCT KJIapueBoro coma. st KyJbTypbl KIIyOHUKH JJaHHAST TEM-
nepaTypa TakXe CUYMTaeTCsl HOpMaTuBHOM [3, 4]. luHaMuka OnoreH-
HBIX 2JIEMEHTOB Ipe/ICTaBJIeHa Ha pUC. 3.

CpenHecyTo4yHas TEMIIEpaTypa BOJIbI
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Puc. 2. TemnepaTypHBIi pe:kuM B OacceifHaX TEITHYHON aKBAaIlOHHON YCTaHOBKH
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43253 43258 43264 43270 43276 43282 43287 43293 43298 43303 43309 43314

MOHI/ITOPMHF 6I/IOFCHHLIX JJIEMEHTOB
—e—NH4 ——NO2 —e—NO03 —e—pH

Puc. 3. Jlunamuka OHOTEHHBIX 2JIEMEHTOB

Tabnuna 2. Hakomienne u yTuau3anusi OHOreHHBIX 3JIEMEHTOB

Buorenst

flara NH, NO, NO, pH
2 WIOHS 1,2 0,3 11,4 7,2
7 wroHs 0,8 0,4 20 72
13 mrons 3,2 1,3 28 75
19 urons 1,5 0,8 30 73
25 uroHs 2,5 1 25 7,6
1 uronst 2 0,3 15 7.5
6 uross 2,5 1,2 30 73
12 wmrons 2 0,8 30 7,2
17 uronst 1,1 0,8 25 72
22 urons 0,25 0,3 10 73
28 urons 1,8 1 25 72
2 aBrycra 1,8 0,5 30 73

Kak BugHO u3 Tabi. 2, HAKOMJICHWE W YTHIU3AINUs OMOTEHHBIX
JJIEMCHTOB B CHCTEME TOIBEPTaiCh KOJICOAHUSIM, CBA3aHHBIM C pa-
6otoii buonoruueckoro ¢uiasrpa. [Ipu 3amycke CHCTEMBI COepIKa-
HHME BCEX COCIMHEHMI HAaXOAUJIOCh Ha MUHMMAJbHBIX BEJIMYUHAX.
[Muk HakoIICHUS PUXOAUJCS Ha 13 uioHs, Koraa OHO(UIBTD elle
He pa3orHajcs (He HaOpaJy HyKHYI0 Maccy OaKTepHii), B TSUCHUE CY-
TOK MPOBENIN YACTUIHYO TOMEHY BOJIBI (25 %) /sl OCTAaHOBKH pOCTa
Haxoryienus NH,. Jlanee OMopuibTp pazorsaics, ¥ BMEMIATEIbCTBO
B paboTy CHCTEMBI OBIJI0 MUHHMAJIBHBIM: OHO 3aKJII0YaIOCh TOIBKO
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B 10 %-Hoit mogmene Bonbl 1 pa3 B 3 1HS ¥ KOHTPOJIE 3a TEMIIEPaTy-
poii Bojbl. [ToMmyTHEHUS BOJIBI HE HAOJIOIAIOCh, POCT PBIO U pacTe-
HUH B cucTeMe ObLIT pABHOMEPHBIM.

Pr100BOIHO-0MOIOrNYECKHE MTOKa3aTeNln KJIapueBoro coma, co-
OpaHHBIC IIPU BBIPALIMBAHUYU B TCIUIMYHONW aKBAaIlOHHOM cucTEMe
Ha UMIOPTHBIX KOpMax MpeICTaBIeHbl HUXE B Ta0I. 3.

Tab6numa 3. PpIOoBOIHO-0MOIOTHYECKHE TOKA3ATEIN KJIAPHEBOr0 cOMa
NPH BHIPAIUBAHNH B TEILIHYHOI AKBANOHHOI CHCTeMe HA HMIIOPTHBIX KOpMax

Ioxaszarenn 3HaueHus

[lepuon BeIpamuBaHus, CyT. 60
HavanpHas macca, r (X+m) 120,2+2,1
Koneunas macca, r (x+m) 4487457
VYnurtanHocTs 1o OynpTOHY (HayagpHast), (X+m) 1,8+0,17
YrnuranHocTh 110 DyNbTOHY (KOHEUHAs), (X+m) 1,91+0,35
AOGCOJIIOTHBIN IPUPOCT, T 328,5
CpenHeCcy TOUHbIN NPUPOCT, T 5,5
KopMmoBoit korpdunmeHT, ex. 1.4
BwoxkuBaemocTb, % 98,4
PBI6ONPOYKTHBHOCTD, KI/M? 56,73

[Ipupoct kinapueBoro coma cocrasuia 328,5 r 3a 2 Mecsila BbI-
pamuBaHus B TEINIMYHOW aKBAIIOHUKE, YTO COOTBETCTBYET POCCHIA-
CKHUM JUTEpaTypHBIM AaHHBIM [1]. OTHOCUTENIBHO PE3yIBTATOB HC-
CJIeIOBaHMH 3apyOEKHBIX aBTOPOB TEMII BECOBOTO POCTa SIBIISIETCS
MENJICHHBIM, YTO OOBSACHSETCS TeM, YTO BhIpaluBaeMas ppioa He cop-
THPOBAJACh IO TOY U IS BRIPAIIMBAHUS NCTIOTH30BATUCH KIapHue-
BBIC COMBI, a HE UX TUOPUIBI, 00aatonye Ty4dimuM poctoM [3]. Poct
KJIapHEBOI'0 COMa XapaKTEPHU30BAJICA PABHOMEPHOCTHIO, OTCTAIOIINX
B POCTE U CUJILHO KPYIHBIX PbI0 HE HAOII01a10Ch, pa30poC COCTaBUII
He 6osree 10,4 % u xonebancs B mpeaenax 6 T B 00€ CTOPOHBL.

BepkuBaemocth coctaBuia 98,4 %, kopMoBoi ko3 duiiueHT co-
ctaBui 1,4 eMUHUIIBI, YTO COOTBETCTBYET HOpMAaTUBaM [4—6].

B nenoM BeIpannBanue KIapueBoro coma 10 TOBApHOH HaBECKH
B TEILIMYHOW aKBarlOHHOHU cucteme Y 3B mpomuio oTingHo, coOpaH-
Has cuctema Y 3B Takke mokazajia BRICOKHE PE3yJIbTaThl, BhIpaxa-
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OIITHECS B TPOCTOTE COOPKH M SKCILTyaTaIli, MaJI03aTPATHOCTH (4TO
KacaeTcs pacxo/ia AMEeKTPOIHEPT U, BOJIBI M UETIOBEUECKUX PECYPCOB)
u > dexTuBHON padoTe. bonbinas yacTe peIOBI OblNIa pealin30BaHa
Ha MECTHOM pbIHKe, ocTaBmascs — (10 %) ocraBiieHa B kauecTBe pe-
MOHTHOTO CTajia I JaJbHEWIIEro BOCIIPOM3BOJCTBA B YCIOBHIX
termaHon Y3B.

[Momumo prIOHON TipoayKIMK B cucteme Y 3B mpoBOIUIOCH BhI-
pamuBaHue KyJbTypbl KIIYOHUKH peMOHTaHTHOH. [locamounbrii Ma-
Tepualn (KyCTHKHA B KonmdecTBe 50 mIT.) OBUI KYIUICH Ha MECTHOM
pBIHKE, KYCTUKH OBLIN pacCa’keHBI IO OJTHOMY B ILIACTHKOBBIC CTa-
KaHYMKH, YCTAHOBJICHHBIC B OTBEPCTHUS HA CIICIIUAJILHON IIaThopMe,
pacnonararouieiicsi HaJ 6acceiHaMu ¢ PbIOOH.

Janee OblIM yCTaHOBIEHBI MYyCThIE CTAKAHYMKH KyJa MOTOM
BBICA)KMBAJINCh HOBbIE KYCTHKH, MOABISAIOMINECS U3 YCUKOB. YXOI
3a KJIyOHUKOH 3aKIIOYasiCsl JIMIIb B €KEIHEBHOM YAAJICHUH 3aCOX-
LIKX JUCTHEB U PACCAIKE HOBBIX KYCTUKOB.

CoOpaHHbIe JaHHBIE IO POCTY KYJIBTYPhI KITyOHUKH PEMOHTAHT-
HOH TIpecTaBIeH B Ta0I. 4.

Tabnuua 4. BpemeHHbIe HODMATUBBI BBIPALIMBAHUS KJIYOHUKH
PEMOHTAHTHOI1 B TeIUINYHON aKBANOHHOI cucTeMe

Tloxazarenn 3HaueHUs
Ilepuop BeIpamuBaHus, CyT. 60
Koneunas 6momacca, Kr 79,2
KonuuecTBo uBeTymux pacteHui, % 48,3
KonnyecTBO IIIOMOHOCAIIUX pacTeHU, %o 21
TTpoy KTHBHOCTb 3€JICHON MacChl, KI/M> 2,26

LpeTenne knyOHMKH B cucteMe Y 3B HaOII07a10Ch TOJBKO
Ha 10-¢ cyTKM BhIpalIMBaHUS, [JIOABI 3aBA3aJUCh TOJIBKO JUIIb Y 45 %
Bcex 1BeToB. Co3peBaHue Aroj Habmomanochk jumb y 5 %. Crout
OTMETHUTH, UTO HAKOIJICHHE 3€JIEHOM MaCChl IIJIO OYEHb HHTEHCHUBHO,
MPUPOCT HOBBIX KYCTHUKOB MPOMCXOIUI €XKEIHEBHO. B mTore BhIpa-
[UBaHHUE KJIYOHUKU PEMOHTAHTHOM B TEIUTMYHON CHCTEME aKBaIlo-
HUKY TPOIILIIO XOPOIIIO: MPUPOCT 3€JCHOW MACCHI IIeNT HHTECHCHBHO,
OJTHAKO TLIIOJTHI 3aBSI3BIBAIINCH HE y BCEX IIBETOB, OKPAIIUBAHHUE U CO-
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3peBaHMe IIJIOJOB 32 2 Mecsla COCTaBMIIO JIUIIb 5 % OT BCEX IBETY-
[IUX PACTEHUM, UTO CBA3aHO, CKOPEE BCETO, C HEXBATKOW MUKPODJIC-
MEHTOB, OTBEUAIONIUX 32 CO3PEBAHUE U OKPAIITUBAHUE IJIO/IOB.

3akuouenue. [IpoBeneHHbIE UCCIIEOBAHUS TIO3BOJIAIOT CAEIATh
CJIEIYIOIIUE BHIBOJIBIL:

— BBIpAIlMBaHWE TOBAPHOW MPOAYKIHMH KJIAPUEBOTO COMa B Te-
IJIMYHON aKBamoHHOU cucteMe Y 3B Bo3MOKHO B KpaTKUE CPOKH;

— coOpaHHasl CUCTeMa aKBaIllOHUKHU Ha ocHOBe Y 3B mokasasa BeI-
COKHE PEe3yJIbTaThl, BEIPAKAIONIINECS B IIPOCTOTE COOPKU M IKCILTya-
TaIui, MaJIO3aTPATHOCTH (UTO KAcAeTCsl pacxoia AJICKTPOIHEPIHH,
BOJIBI M YEJIOBEUECKUX PeCcypcoB) U 3PPeKTUBHOM padoTe;

— BBIpalllMBaHNe KIYOHUKHW PEMOHTAHTHOW B TEIJIUYHON CHUCTE-
M€ aKBaIllOHWKHU BO3MOXKHO, OJTHAKO MMEIOTCSI KaK CBOU ILIIOCHI, TaK
Y CBOM MUHYCHI: IPUPOCT 3€JICHOW MAcCCHI IIEJT OYeHh HHTECHCHUBHO,
OJTHAKO TIJIOJIBI 3aBSI3BIBAINCH HE Y BCEX I[BETOB, OKPAIIIUBAHUE U CO-
3peBaHue ILIOOB 3a 2 Mecslla COCTaBUJIO JHIIbL 5 % OT Bcex LiBe-
TYIUX pacTeHui. B utore ObLIO MPUHSITO pEIIeHHe UCIIOIB30BATh
B JAHHOM CHCTEME KYJIbTYphl PACTEHUH, Y KOTOPBIX JJId MHUILEBBIX
[IeJieii MCIMONB3YIOTCSI 3€JIEHBIE YaCTH, TO €CTh JINCThSI U CTEOIH,
a HE ATOJbI U ILJIOABI, TaK KaK MPUPOCT 3EJICHOW MAacCChl OBLI OYCHBb
xopommM. B uTore BHIOOp OBLT OCTAaHOBIICH Ha cajare, MMEFOIUM
BCE HEOOXOIUMBIE XapaKTEPUCTUKHU M BBICOKYIO IICHY Ha PHIHKE.
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