I JBL BT

JBL Manado

HaTtypanbHbin cy6ocTpaT Ana akBapnymos
bonblie yem NPoCcTo

AOHHDbIN FPYHT !

JBL Akeapuymucmuka

JBL Manado

P MoapepxunBaeT npouecc
dunbTpayun
P CTuMynupyeT pocT pacTeHui

P MopaensaeT poct Bogopocne
P HeirTpaneH K Boge

» BesonaceH gns fOHHDbIX pbI6

20-25 cm | 30-40 e

P MpuBnekaTenbHblil BHELWHWIA BUA,

Pasmepbl ynakoBoOK:
JBLManado 1,5n
JBL Manado 3n
JBL Manado 5n
JBL Manado 10n
JBL Manado 25n

<’-’

Mno

OnvHa (cm) x wirprHa (cm): 200 = o6bem Manado npu TonwmHe 5 cm
OnvHa (cm) x wrprHa (cm): 125 = o6bem Manado npu TonwmHe 8 cm

(]
MpeBocxopcTBO

Hay4HOro nogxopa




JBL Manado

HatypanbHbin cy6cTpaT Ana akBapmnymosB

HaTypanbHbiii cy6CcTpaT, N3roTOB/IEHHbIN N3 060XKEHHOIN HaTypasibHOM INHbI

MoppepxnBaer npouecc punbrTpaunn: (oasavHeliwasa uHghopmayua Ha cmp. 6-7)
MopurcTana cTpyKTypa rpaHyn HaTypanbHoro cybctpata JBL Manado ob6ecneyriBaeT KONOHMAM MONE3HbIX
FPYHTOBbIX N OYNCTUTENbHbIX 6aKTep|/||7| oonblume NOBEPXHOCTU ANA pacceneHns. 3710 CyweCTBEHHO NnoBblWaeT
3¢ PeKTUBHOCTL NpoLeccoB GUNbTPALNN B akBapuyMme.

CTumynupyet pocT pacteHui: (OasneHelwas uHgpopmayusa Ha cmp. 8-9)

brnarogapsa nopucton cTpyKType rpaHyn cyoctpat JBL Manado nogfaep>KMBaeT n CTUMYIMPYET POCT PacTEHNUI,
obecneunBas 3$pPeKTUBHDBIN YXoF 3a HUMU. CoUeTaHre roTOBOWM CMeCcK NuTaTenbHbIX 35iemeHToB JBL ProFlora
AquaBasis plus B KauecTBe HUXKHEro cnos 1 cybctpaTa JBL Manado B kKauecTBe BEpPXHEro C/10st OHHOMO FPyHTa
rapaHTMpyeT NPeBOCXOAHbIN POCT PacTEHUN.

MopaBnsaeT poct Bogopocnen: (0asibHelwas uHpopmayus Ha cmp. 10-13)

Cy6ctpat JBL Manado cnocobeH nogo6HO akKyMynAaTOpYy HakananeaTb B SOHHOM FPyHTe U30bITOK NMTaTeNbHbIX
BelwecTB, 0OTAaBaA NX pacTteHNAM Mo mepe H606XO}J,I/IMOCTI/I. Tem cambiM UCKTOYAETCA BO3MOXKHOCTb nepeHacbl-

leHnA BoAbl NTaTeSIbHbIMK BelleCTBaMn U1, CnefoBaTesibHO, YCTPAHAETCA NCTOYHUK NUTaHNA ONA Bop,opocne|7|.

- CTpaHuua 2

HewnTpaneH K akBapuymHom Boge: (OasibHeliwasa uHpopmayua Ha cmp. 12-17)

Cy6ctpat JBL Manado HeliTpaneH K akBapnyMHOI BOAE, OH He BblAeNAeT B BOAY HU BPeAHbIX BELLECTB,
HW COMEN XeCTKOCTH.

Be3onaceH gnAa fOHHbIX pbi6:
Cy6CTpaT He HAaHOCUT Bpefa YyBCTBMTENbHBIM YCaM JOHHbIX Pblb 6narofaps okpyrion popme rpaHys.

NMpuBneKaTenbHbI BHELWHN BUA;:

EctecTBeHHbIN LBeT cybcTpaTta JBL Manado B couyeTaHmm € 3eNneHbIMU 1 KPACHbIMW IMCTbAMU PACTEHUN
CO3JaeT rapMOHMYHYI0 KapTUHY akBapUyMHOro naHAawadTa.

JBLMANADO  VHdopmaLus o npoaykTe



NMpumeHeHue:

JBL Manado nepep npMmMeHeHNEeM ONMOSIOCHYTb BOAOMN,
yTOObI YAANUTDL Mblb, HEM36EXKHYIO NPU TPAHCNOPTU-
poBke cybcTpaTa. JBL Manado MoXeT NprMMeHATbCA B
KauecTBe JOHHOrO FPYHTA, YKNaAblBaeMOro CJ10em

5-8 cm B 3aBMCMMOCTHM OT pa3mepa akBapuyma.

JBL

Ana nonyyeHus NbiWHOW PpacTUTENb-
HOCTU Mbl peKOMeHAyeM NPUMeHATb N
CNliefyoLLyI0 CTPYKTYPY AOHHOTO rpyHTa:

B KauecTBe HUXKHErO /1051 JOHHOTO FPYHTA YIOXUTb

HenoCcpeACTBEHHO Ha HO akBapuyMa CJ10/ rOTOBOW JBL
cMecu nuTaTenbHbiX BewwecTB JBL ProFlora AquaBasis

plus TonwunHom 2-4 cM, a 3aTeM NOKPbLITb €0 C/IOEM

cybctpata JBL Manado TonwmHou 5-8 cm.

Mpw HanonHeHUN akBapuyma BofoM HEO6X0AMMO JBL
3alMTUTb CYyOCTPaAT OT PaspyLUEHNs BOLOMN.

plus

PekomeHpauuns:

MNepen HanonHeHvem akBapuyma roToBon CMecbio Mu- JBL
TaTeNbHbIX 3neMeHToB AquaBasis plus Mbl pekomeHayem

YNOXWTb Ha AHO akBapuyMa rpyHTOBOV TepMoKabenb

JBL ProTemp Basis, Tak Kak B NPOTUBHOM Cilyyae ans ero JBL y/
yKnagku notpebyetca ocBobOXaeHne akBapuyma ot pius

OOHHOrO rpyHTa. JBL P rOTe m pbﬂ_fl:f

JBL MANADO

lNMpeBocxoacTBO

Hay4Horo nogxopga
JBL




JBL Manado
e

BpemeHa, Koraa aKBapI/IyMHbII‘/'I AOHHbII7I FTPYHT QOJI2KEH 6b1n 6bITHb NNLIBb
YKpalweHnem aksapmnyma, OKOH4aTeJIbHO MNHOBaJNIN:

Mocne NHTEHCUBHBIX HayYHO-NCCNeAoBaTENbCKUX PabOT M MHOrONETHMX ONbITOB KOMNaHuA JBL, HakoHeL,
rotoBa npeacTaBuTb cybcTpat JBL Manado, KOTOPbIN CyLeCcTBEHHO ynyyllaeT KauecTBO BOAbI, MpefoCTaB-
nAA 60NbLUyIO NIOLWAAb NOBEPXHOCTN CBOUX MOPUCTbIX FPaHyN AnA pacceneHna nonesHbix 6akrepun, n
TEM CaMbIM CTUMYNNPYeT pocT pacteHunii! K Tomy ke JBL Manado dbyHKUMOHMPYET Kak «akKyMynaTop»,
Hakannueasa n36bITOUHbIE MUTaTeNbHble BelecTsa. OnbiTbl MOKa3anu, YTo COKpalleHne Konnyectsa nuTa-
TeNbHbIX BELWECTB B BOAe CYLLEeCTBEHHO COKPaLLaeT poCT BOAOPOC/IEN, He OKa3blBas OTpPULIATENbHOIO
BO3[eNCTBMA Ha pacTeHWsA, Tak Kak NocneAHre NonyyatoT nuTaTeNibHble BeLlecTBa 13 cybcTpaTa yepes
KOPHEeBYIo cncTemy.

Opyrue npenmyuyecrea:

JlaTepuTHas okpacka cybctpaTa JBL Manado (4BeT KpacHo3ema) crnocobCTBYeT TOMY, UTO pblbbl CTAHOBAT-
CA MeHee NyrnunBbIMKY, Ha GoHe Cy6CTpaTa yCUMBAETCA NpeKpacHas oKpacka pblb, a ONTUYECKUIA KOHT-
PacT C 3e/IeHblo PaCTEHNUI CO3AAET BEJIMKOMENHbIN MO pacLBETKe AeKOPATVBHbIN NaHAWadT.

.
©

s A BOT 1 BaXkHOe oTnume cybcTpaTa OT aHaNorMyHbIX Cy6CTpaToB, MpeanaraemMbix Ha pblHKe:

I

g JBL Manado He n3meHsaeT }eCTKOCTb BOAbI, YTO, B CBOIO oYepefb, CNoco6CTBYeT cTabunmsanmm 3HaueHus
9] pH Ha Hy»KHOM ypoOBHe.
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S Kak BugHoO Ha npeacTaBneHHOM C/ieBa CHUMKE, MPY COYETaHUN CMeCK
5 nuTaTenbHbiX 3nemeHToB JBL AquaBasis plus u cy6ctpata JBL Manado
g B KauecTBe JOHHOro rpyHTa HabntogaeTca AeNCTBUTENbHO NPeBOCXoa-
=) o o o

T HbI POCT PacTeHNA 1 ONTMMaNbHOE Pa3BUTHE NX KOPHEBOW CUCTEMDbI!
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JBL Manado

MODUL
MecTto cyb6cTpaTa R

B cMCTEeMe yXoAa 3a paCcTeEHNAMN.

Cucrema yxopa 3a pacreHuamv «<PROFLORA MODUL SYSTEM» Bkniouyaet 3 moayns:

Cuctema «ProFlora Modul System» faeT akBapuymMmmnctTam HafexHble yKa3aHUs B COOTBETCTBMM C UX 3HAHUAMU U
notpebHocTAMN. OHa nomoraeT n3bexaTb NPobiiem NpU Yxoae 3a pblbamu 1 pacTeHUAMN, NpeBpaLLan paboTy ¢
aKBapMyMOM B 3aHATME, AOCTABNAOLLEE NCTUHHOE YAOBONIbCTBYUE.,

PekomeHaauum no ocHauieHuo Bawero akKBapuymMma

basuncHoe ocHalleHme: CTaHpapTHOE OCHalleHune: MpodeccnoHanbHoe ocHalLeHune:
[na pocTa pacteHui. [inA TpeboBaTeNbHbIX 1 KPACHbIX [ina pnutenbHoro yxopa.
Mogynb: A~ e Mopynwn: A+ 8. Mopynm: A+ B# €.~
Ocaewyenue JBL Solar [ OcBewyenue JBL Solar N ( Ocaelenue JBL Solar )
JBL Ferropol JBL Ferropol
JBL Manado P JBL Manado JBL Ferropol JBL Manado
Mugkoe ), C Mugkoe ) )
y6cTpar Cy6ctpar Mugkoe Cy6cTpar
yRoOpeHne N@e YROOpexne N@e YROOpeHue Moﬁe /
Cmecb nnTaTeNbHbIX 3/1eMEHTOB Cmecb nnTaTeNbHbIX 31EMEHTOB Cmecb nuTaTenbHbIX IEMEHTOB
JBL AquaBasis plus \_ JBL AquaBasis plus J JBL AquaBasis plus

_|_

[ Tect Ha copepxanue xenesa JBLFe-Test |\ ( Tecr va copepatite Kenesa JBL Fe-Test )

e JBL JBL
JBL
Crcremaogee. 2} Feropol2a | | ProFloraCO s 3L Fertopol 24
nevyeHws yrne-  LOTG ExepHesHoe UCTEMa 008C" Nt ExepHeBHoe
y ¢ yRobpetme neyeHus yrne- L& 5

KMCAbIM Fa3om KUCTLIM F230M yaobpeue
\_ JBL7 Balls J L JBL 7 Balls )

- 2

Kontponb 3Havenus pH u nogaum CO,

4

Obpamume, noxasylicma, BHUMAHUe Ha Mo, 4Mo 2pyHMoBsbIl
mepmokabesns ciedyem yknadsleame mosibko 8 nycmou
akeapuym, N03momy ceoespeMeHHO 8K1to4ume amy TPYHTOBinI'I TepMOKaﬁenb
onepayuto 8 njaH obycmpoticmea akeapuyma. i

JBL MANADO

(]
MpeBocxopcTBO

Hay4yHoro nogxopga
JBL




JBLManado

Pe3synbTaTtbl Hay4HbIX
nccneaoBaHnN

Te3uc:
JBL Manado nogaepxuBaet npouecc punbrpayum

JKCnepyMeHTaNbHbI KOMMEKC:

Bbinu npoTecTupoBaHbl 5 naeHTUYHbIX 80-NMNTPOBbLIX akBapMYMOB. B kKauecTBe JOHHOIO rpyHTa B BYX akBaprymax
ncnonb3osanca cyoctpat JBL Manado, B AByx apyrux — 2 cybctpata A 1 B gpyrnx npoussoguTesnen, a elle B O4HOM
— MPUPOAHbIN KBapLieBbI rpaBui.

AkBapuymbl 66111 ob6paboTaHbl npenapaTtamu JBL Denitrol nnn JBL FilterStart. B akBapuymax exxeHefenbHoO ocy-
wecrenanacb nogmeHa 30% sopfpbl. B nepBble Hegenu nocne 3anycka B akBaprymax NpoBepAnocCh cogeprkaHue
aMMOHWA N HUTPUTOB.

P63yﬂbTaTbl — BJ/INAHNE Ha YPOBEHb coaepKaHNA HUTPUTOB:

Manado

Cy6cTpat JBL Manado nepep yknafkow B akBapuymMbl 6b11 MPOMBIT M HE MOT MOB/IUATL HA YPOBEHb COAEPKAHNA
aMMOHMSA 1 HATPUTOB. Yepes oaHy Hefeno GYHKLMOHMPOBAHMSA C HAM akBapuymoB 6e3 pbl6 Obls1 yCTaHOBNEH He-
3HAUUTENbHbIV YPOBEHb HUTPUTOB C NPeAebHbIMU 3HAYEHUAMUN: aMMOHMIA 0,2 MI/1 1 HUTPWTbI He Bonee 2 mMr/n.

- CTpaHuua 6

Cy6cTtpatbi AnB
B adKBapunymax c obonmu Cy6CTpaTaMVI-KOHKypEHTaMI/I BO 2-10 1 3-10 Hegenn Ha6mop,anocn> oTyeTInBoOe NnosBblLle-
H/E YPOBHA COAEPKAHUNA HUTPUTOB C NpeaesibHbIMN 3HaYEHNAMN: OT 6 no 12 mr/n.

KBapueBbii rpaBui
W B akBapuymax C KBapLEBbIM FpaBrem nocse 1 Hefleny B TeUeHne BTOPOW Hegenu GyHKLMOHUPOBAHMA Habmio-
Janncb NpefenbHble 3HaYEHNA COAEPXKaHUA HUTPUTOB OT 2,5 Ao 3 mr/n.

JBL MANADO  VIHbopmauumsa o npoaykre



14
YpoBeHb HUTPUTOB (Mr/n)
12
10
—&— NO,cybcTpat A
8 | —— NO,cy6cTpat B
NO,Manado 1
NO,Manado 2
6 =¥— NO,KapueBbln rpaBui
4
2
0 ’ R e =X
15.09.2008 22.09.2008 29.09.2008 06.10.2008 13.10.2008 2 0.10.2008 27.10.2008
BbiBOA:

Bo akBapurymax c cybcTpatamm A, B 1 ¢ KBapLEeBbIM rpaBrieM Aaxe B TeueHue 3-ei Hegenn Habnoganoch
BbICOKOE 3HaUYeHVe YPOBHSA COePKaHUA HUTPUTA, He NO3BONIAIOLLEE 3aMyCKaTb B aKBapuyMm pblo.

B o6ouix akBapurymax c cybctpatom JBL Manado npeaenibHoe 3HaueHre cofepKaHusi HUTPUTOB OTMeYanocb
yepes 1 Hegento, a Yepes elle ofHYy HeZlento OH Obin Ha ypoBHe 0 Mr/f1. 9TO CBUAETENbCTBYET O ObICTPOM NPO-
TeKaHM1 NPOLECCOB pacLLenyieHNs BPeaHbIX BeLecTB B CyO6CTpaTe C MOMOLLbIO Nosie3HbIX 6aKkTepuid, YTo Noa-
TBEP>KAAET BbIABUHYTbIV C CAMOrO Hauyana Tesunc:

JBL Manado noaaep»uBaeT npouecc unbTpauum B akBapuyme, obecneunsas pacuienneHue
BpeAHbIX BelecTs.

lNMpeBocxoncTBO
Hay4yHoro nogxopa

JBL

NHpopmaLma o npoayKTe - cTpaHuua 7

JBL MANADO



JBL Manado

Pe3synbTaTtbl
Hay4yHoO-MccnenoBaTeNlbCKuX pabor

Te3suc:
JBL Manado ctumynupyeT pocT pacTeHun

JBL Manado (2) CybcTpaTt A CybcTpaT B lpaBuii

© DKCNepUMeHTaNIbHbIN KOMMAEKC:

=)

% bbIn npoTecTnpoBaHbl 5 AeHTUYHbIX 80-NNTPOBbIX akBapUyMOB. B KauecTBe JOHHOMO rpyHTa B ABYX aKkBapuymax
% ncnonb3oBanca cyoctpat JBL Manado, B AByx apyrux — 2 cybctpata A 1 B gpyrnx nponssoguTesien, a elle B O4HOM
' — NPUPOAHbIV KBapLieBbI rPaBU.

v BakBapuymax exeHefienibHO ocyulecTBiANach nofmeHa 30% Bofibl, NOC/IE Yero BHOCMIACh COOTBETCTBYIOWaA A03a
% ypobpenus JBL Ferropol.

S PacTeHwus Bcex NATW akBapryMOB B Hauasne NPOBEAEHNA SKCMEPVMEHTA 1 MOCIe ero 3aBeplueHuns Yepes 150 aHen
5 B3BelMBanncob.

. Pes :

3 yNnbTaTbl:
§ [rarpamma BOCMpPOVI3BOAUT CyXOW BEC paCTeHU B Havane sKCnepumMeHTa B rpaMMax, a Takke CymMmmy CyXoro Beca
L pacTeHui B MPOLIeCCe 1 Mo OKOHYaHMN SKCnepuMeHTa. Beaywime nosviumm no pocty pacTeHnn NpHALIeXaT akea-

puymam ¢ cybctpatom JBL Manado. B Hux HabntogaeTca camblii 60MbLLON NPUPOCT PacTUTENbHON GUOMAacChl, KOTO-
prVI KakK MMHMYM BABOE Bbllle, YeM B akKBapuyMax C 4pyrmmm Cy6CTpaTaMI/I WIn C KBapueBbiM rpaBueMm.

JBL MANADO



800,00
70000 |
60000 |
5 500,00 7

400,00 |

Cyxoli BeC BTp

30000 |
200,00

100,00 |

Manado 1 Manado 2

BoiBOA:

B Cyxol BeC pacTenuit

B Havane 3KCrepumenTa
I Cyxol BeC pacTenuit

B KOHL|e JKCrepuMeHTa

Cy6cTpat A

Cy6cTtpaTt B

KBapueBbiii rpaBun

Bonee uem B f1Ba pa3a yBeNMUMBLIAACA MAacca pacTeHWI U3 akBapuyMoB ¢ cybcTpaTom JBL Manado no cpaBHe-
HUIIO C aKBapryMamu, B KOTOPbIX 6bliv MCMOSIb30BaHbl CyO6CTPaTbl APYrX MPOU3BOAUTENEN UM KBAPLEBbIN
rPaBuiA, MPW NPOYNX PaBHbIX YCIOBUAX MOATBEPKAAET BbIABUHYTbIV C CAMOrO Hauyana Tesunc:

JBL Manado ctTumynupyet pocTt pacteHuii.

MpeBocxoncTBO .

Hay4YHOro nopAxopa JBL

NHdopmanma o npoaykte - cTpaHuua 9

JBL MANADO



JBL Manado

PesynbTtathbl
Hay4yHoO-MccnenoBaTeNlbCKuX pabor

Te3uc:
JBL Manado nogaBnseT poct Bogopocnen

JKCnepuMeHTaNbHbI KOMNIEKC:

Bbiv npoTecTnpoBaHbl 5 AEHTUYHBIX 80-NUTPOBbIX akBapUyMOB. B KauecTBe IOHHOTO rpyHTa B ABYX akBapuyMax

ncnonb3oasnca cybetpat JBL Manado, B aByx apyrux — 2 cybctpata A u B gpyrux npomssogutenei, a ewle B OGHOM

— MPUPOAHbBIN KBapLeBbI rpaBui.

B akBapuymax exkeHefleNibHO ocyLlecTBnAnacb nogmeHa 30% BoAbl, MOC/e Yero BHOCUIaCb COOTBETCTBYOLIAnA

po3a ynobpenus JBL Ferropol. Bogopocnn, oTobpaHHble Ans NpoBefeHUs SKCNePUMEHTA, OTAENANNCH OT pacTeHui
1 B3BELUNBANUCh NOCSe YAANIeHUA C HUX Bnaru.
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<§E Manado 1 Manado 2 Cy6cTpat A Cy6cTtpaTt B KBapLeBbili rpaBuit
@
= |l CyxoW BeC BOAOPOC/IEN B KOHLIE SKCNepruMeHTa




PesynbTtaTt - pocT Bogopocnen

Ha amnarpamme npencTtaBneH BeC B rpammax BblpOCLIMX BO BPeMs MPOBefieHNA SKCNepuUMeHTa BOLOPOCEN.
AKBapuymbl, B KOTOpbIX Mcnonb3oBasnca cybctpaT JBL Manado, Ha npoTaxeHnmn BCcero sKkcneprmeHTa octaBa-
nucb cBo6OAHBIMU OT BOJOPOCHEN, a, HANPOTMB, B akBapuymax C UCNOSIb30BaHNeM CyOCTPaToB APYruX Npo-
n3soauTenein Habnoaanca 3HaYNTeNbHbIA POCT MacCbl HATYATBIX U CUHE-3eNIeHbIX BOLOPOCIIENn.

B akBapuyme c ucnonb3oBaHEM KBapLIEBOrO rpaBus B KaYecTBe JOHHOIO FpyHTa TakxKe Habnoganca, nycrb
N HE3HAUNTENbHBIN, HO BCE e POCT MAacCbl HUTYATbIX BOAOPOCIEN.

Pe3synbTaT - BNMsiHNE HAa YPOBEeHb COAEPKAHUA XKene3a B akBapuyMHOI Boae

JBL Manado

Cy6cTpat JBL Manado BnusieT Ha ypoBeHb CofiepKaHuA ene3a B Boge. B akBapuyme ¢ ncnonb3oBaHuem cy6-
ctpaTa JBL Manado, HecmoTps Ha exeiHeBHOe BHeceHue yaobpenmna JBL Ferropol, Tonbko HauuHas ¢ 10-i
Hepgenn d)yHKLl,I/IOHVIpOBaHI/IFI yCTaHaBnmBanaca MOCTOAHHbIN YPOBEHb COAEPKaHNA XKene3a B BoAe CO 3HauyeHn-
AMU, nexkawmmm B AnanasoHe 0,05 — 0,2 mr/n.

Cy6CTpaT CBA3bIBAET Xefe30 U Apyrve BewecTsa B nepsble Hepenu GyHKUNOHMPOBaHUS akBapuyma. -
o [g0]

JBL Manado, Tak cKka3aTb, «3apaKaeTca» MUKPO3ieMeHTamu, 3abnpas nx u3 akBapuymHoi Bogbl. Takum obpa- J
30M MUKPO3JIEMEHTbI MOCTYNAIOT B PACMOPAXKEHME pacTeHNA, KOTopble 3a6MpatoT 1x No mepe HeobxoaMmMoc- 5

o

TV Yepe3 KOPHEBYIO CUCTEMY. 5
Ho npu 3ToM 0HOBpPEMEHHO COKpaLlaeTcs 1 pocT Bogopocseln! TonbKo B TeCTOBbIX akBapuymax ¢ cyocTpa- ‘
Tom JBL Manado, yyacTBylowmx B SKCneprMeHTax, He Habntoganocb npobnem c sogopocnsamu. Creyet oTme- v
X

TUTb, YTO B aKBapnyMbl ObIfIN BbiCa’KeHbl HAPAAY C KOPHEBLIMU PacTeHUAMMU, 1 CTeGNeBble pacTeHUs, B YaCTHO- >

CTW, 3NI0AUSA Y 3yCTEPANNC 3Be344aTbl, KOTOPbIE YaCTUYHO NOTPEONAT NUTaTENbHbIE BELLECTBA INCTbAMU 13 S
v c

BoAbl. Ho 1 3Tn pacTeHns [eMOHCTPUPOBaNN yULIUIA POCT, YEeM PacTeEHUs B akBapuUyMax C cybcTpaTamm apy- o
rMx NPou3BOAMTENeN UM C KBapLIEBbIM FPaBrEM. g

3

=

Cy6cTpat A: &

y &

70T cybCTpaT He BAUAET Ha YPOBEHb COAEPKaHWA Xene3a B akBapuyMHON Bofe. 3HaueHve cofep aHna xe- E:

nesa konebanocb nocne 4 Hegenb GYHKUMOHMPOBaHNA akBapryMa Ha ypoBHe 0,3 mr/n.
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MpeBocxoacTBO
Hay4Horo nogxopa JBL



JBL Manado

PesynbTtathbl
Hay4yHoO-MccnenoBaTeNlbCKuX pabor

Cy6cTpar B:

CybcTpaT B TakKe BNMAET Ha ypOBeHb COAepKaHWsA Xenesa B Boge. B nepsyto Hepenio GyHKUMOHMPOBaHNA aKBa-
pryMa cofepKaHue »enie3a 0TMeYanoch Ha ypoBHe 0,4 Mr/n. 3aTem, Mo Mepe NPOAOCIHKEHNA SKCNEPUMEHTA, OH
nagan go 0,2 mr/n. HaunHasa ¢ 5-i1 Helenn 1 Jo KoHua 10-11 >kene3o BooOLLe He 0OHAPY>KUBANOCh, @ K KOHLLY SKC-
NneprIMeHTa, HECMOTPA Ha MOCTOAHHOE BHECEHVE COOTBETCTBYIOLLEN 103bl yA0OPEHWIA, COAEpXKaHWE XKene3a B BO-
[i€ OCTaBaNoCb NOCTOSAHHBIM Ha ypoBHe 0,4 mMr/n.

KBapueBbi rpaBun
Kak n 0XXnaanocob, KBale,eBbII‘/'I rpanu7| He BINAET Ha YpOBEHb CcolepXaHWNA »KeJlie3a B BO/eE.
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BbiBOA:

Bbnarogapa HakonneHuio MUKpo3nemeHToB B cybcTpaTte JBL Manado B nepBble Hegenu GpyHKLMOHUPOBaHNKA
aKBapMyMa MUHUMM3UPYETCA OMACHOCTb BO3SHUKHOBEHWA NPO6BemM € M36bITOYHbIM POCTOM BOAOPOCHEN.
MutaTtenbHble BellecTBa HakananBaTcA B cybcTpaTe 1 3aTeM NPefoCTaBAITCA B pacnopsaXeHne KopHen
pacTeHuniA, a He BOQOPOCHEN.

MNocne ykopeHeHNA pacTeHUI 1 cTabunmsayumn napameTpoB akBapuUyMHOW Cpefbl, B BOJE MOXHO OBHapy-
XUTb cofileprkaHme »enesa. Tak Kak pacTeHusA K STOMY BPeMeHU nofyymnn 6onbLioe NpermMyLLecTs8o B pocTe,
TO 1 B AasibHelleM poCT Bofopocsien byaeT cylwecTBEHHO NOAABAATLCA.

3TO NOATBEP)KAAET BbIABUHYTbIV paHee Te3nc:

JBL Manado Topmo3uT poct Bogopocnern

NHudopmauma o npopykre - cTpaHuua 13

JBL MANADO

lNMpeBocxoacTBO .

Hay4YHOro noAxoaa JBL



JBL Manado

PesynbTaTtbl
Hay4yHoO-MccnenoBaTeNlbCKuX pabor

Te3uc:
JBL Manado HenTpaneH K Boge

JKCnepyMeHTaNbHbI KOMMEKC:

BbIn npoTecTnpoBaHbl 5 AEHTUYHbIX 80-NNTPOBbIX akBapUyMOB. B KauecTBe JJOHHOMO rpyHTa B ABYX aKkBapuymax
ncnonb3osanca cybcrpat JBL Manado, B aByx apyrux — 2 cybctpata A u B gpyrux npovssoguTenei, a ewie B O4HOM
— MPUPOAHbIN KBapLieBbI rpaBui.

B akBapurymax exxeHezienbHO ocyLlecTBAANacb nogmeHa 30% Bogbl. ObLiasn »KeCTKOCTb B Hayase sKcneprMeHTa
coctaBnsAna 14°dGH; kapboHaTtHas »kecTkocTb - 10°dKH. YpoBeHb cogepKaHna HATPATOB Kak B Hayane sKcrnepu-
MEHTa, TaK 1 B BOAE, UCMonb3yemon Ana nogMeHsbl, coctasnan ot 0 go 1 mr/n. Bce Tpu napameTtpa perynapHo 13-
MepANNCb B TeyeHme 5 mecaues. [JonofHUTENbHO Ha NPOTAXKEHNW BCEro BPEMEHU SKCNnepriMeHTa OTMeYascs
YPOBEHb CofeprKkaHnA HUTPATOB B BOAE.

PesynbTtaT - BNnAHNeE Cy6CTPaTOB Ha XKECTKOCTb aKBapuyMHOI1 BOAbI

-
% [NepBoHa4anbHOe yMeHbLUEHNE KapOOHATHOW XEeCTKOCTU B akBapryMax ¢ cybcTpatom JBL Manado, a Takxe ¢

% cybcTpatom B v ¢ KBapLEeBbIM rpaBMeM CKa3anoch NMLb Ha akTUBHOCTM aKBapUYMHbIX PacTEHUIA.

% Benb npw HexBaTKe ABYOKUCHK yrnepoaa pacteHuns «3abmpatot» ee y KapOOHATHOM XeCTKOCTH (Tak Ha3blBaemas

' buoreHHas gekanbuuHauuma). B akBaprnymax c cy6ctpatom B 1 ¢ KBapLeBbiM rpaBrem n3s-3a 6MoreHHoN aeKanbLm-
©  Hauuu BOAOPOCIAMM KapboHaTHasA »KeCTKOCTb N COBCEM He MOBbILLANACh, UM MEAJIEHHO POC/a A0 HaYanbHOTO
= YPOBHA. 3pMTeNbHO GUOreHHYI0 AeKanbLHALMI0 MOXHO 3aMeTUTb MO KaJibLMEBbIM OT/IOXKEHMAM Ha PacTeHNAX U
§ CTeKnax akBapuyma. B akBapuyme c cy6ctpatom A KapboHaTHasA »KeCTKOCTb MOHM3MNACh A0 HYNEBOro 3HaYeHus,

o TaK KaK 3TOT cybCTpaT AeNCTBYET Kak akTVBHbI MOHOOOMEHHWK. Yepes HecKonbKo Heaenb cybcTpat A B akBapuy-
% Me NoTepAs CBOM MOHOOOMEHHbIe GYHKLMK, U KapOOHATHAA XKeCTKOCTb Hayana MeasIeHHO NOBbILIATLCA, U TONbKO
C  yepes 3 MecAiLla JOCTWIA 3HAYEHMNI KAPOOHATHON XeCTKOCTY B aKBapuyMe C KBapLieBbIM rpaBuem.

& Tak kak cybcTpart A lelicTByeT Kak IOHOOBMEHHIIK, Ha AnarpaMme NpefcTaBieHa KprBas obluell )ecTKocTh. Kak
E BMAHO 13 AMarpammbl, Npy yMeHbLUeHNY KapOOHaTHOM XeCTKOCTV OfHOBPEMEHHO CUIbHO BO3pacTaeT obLyas

XKeCTKoCTb. Mpu cpaBHEHUN 3TOM KapTUHbI CO 3HAYEHUAMN 0OLLEN XECTKOCTU 1 KapOOHATHOW KEeCTKOCTU B akBa-
puyme c cybcTpaTom B Takke OTUeTNIMBO BUAHBI MIOHOOOMEHHbIe CBONCTBA 1 cyb6cTpaTa B (noBbiweHre obuyei
YKECTKOCTU N OQHOBPEMEHHOE MOHUMKEHME KAPOOHATHOW »KECTKOCTU), OfHAKO 3TOT 3P PEKT He TaK CUIIbHO NPOsB-
NAEeTCA, KaK B cJlyyae ¢ cybctpaTom A.

JBL MANADO
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JBL Manado

PesynbTaTtbl
Hay4yHoO-MccnenoBaTeNlbCKuX pabor

Pe3ynbTaTbl - BAMSIHNE Ha YPOBEHb COAePXKaHUA HATPATOB

JBL Manado
Cy6ctpat JBL Manado nepepi yknafkou B TeCTOBble akBapuyMbl 6b11 BbIMbIT. OH He OKa3an HMKaKoro BANAHMUA
Ha HaYvyanbHbIN YPOBEHb COAEPKAHUA HNTPATOB.

Cy6cTpat A

HaHHbIN cybcTpaT B NepBble HeAeNW Bbi3Basl CEPbe3HbIe M3MEHEHNUA B COAEPKaHUMN a30THbIX COeANHEHUN B
akBapuyme. 1o faHHbIM M3rOTOBUTENS, B CYOCTpaTe COfepKUTCA YepHo3eM. BnonHe oueBuaHO, YTO STOT CYy6-
CTpaT COAEPUT BbICOKUN YPOBEHb a30THbIX COEAIHEHUI, KOTOPbIE B NEPBble HeeNn SKCNeprMeHTa Bblaens-
l0TCA B BOAY.

Ye Ha 3-ei Heflene ypoOBeHb cofiepaHuA HATPATOB B Boae noaHanca ao 1200 mr/n, 3aTem Hayan NoHMXaTb-
s, HO TONbKO Ha 11-i1 Hepene GYHKLMOHNPOBAHMA TECTOBOIO akBapmMyma OH onycTuica Huxke 50 mr/n. U kak
pa3 BbICOKMIN ypOBEHb COAEPKaHNA HATPATOB CBMAETENIbCTBYET O NMOCTYMNJIEHUN ero B BoAy U3 cybcTparta.
TecToBbIN aKBapUYM COOTBETCTBEHHO NOCTEMNEHHO NpeBpaLyanca B 6acceiH, nepenofHeHHbIA HATYATbIMU BO-
gopocnamu. M Tonbko cnycTa mecsLbl Hayana ctabunmsnpoBaTtbcsa akBapuymHasn cpefa. Ho v nocne 5 mecsaues
bYHKLMOHUPOBAHKA akBapuyM BCe elle Obln neperpyxeH BOJOPOCIAMN.

Cy6cTpat B
Cy6cTpat B TakKe Bbi3Bas MOBbILLEHVE YPOBHA COAEPKaHNA HUTPATOB A0 60 Mr/n Ha 4-oi Hegene.
Bopa, npumeHsiemasn ana nogMeHbl, MOYTY He cogeprkana HUTpaToB (o1 0 o 1 mr/n).

- CTpaHuua 16

KBapueBbin rpaBun

KBapLI,EBbIIh rpanh He BNNAET Ha coaepKaHne a30THbIX COeINHEHWNI B aKBapI/IyMHOIZ Boje. ypOBeHb copgep-
KAaHNA HUTPATOB aHanornvyeH ypoBHIO coiepKaHnA HUTPATOB B BO,D,OI'IpOBOﬂHOVI Bope.

BbiBOoa:

Cy6ctpat JBL Manado B oTnnume oT ABYX APYrUX NPOTECTUPOBAHHBIX CyOCTPaTOB-KOHKYPEHTOB, HE BNMAET Ha
YPOBEHb COAEPKAHUNA HATPATOB B aKBapVIyMHOIZ BoAe n BedeT cebsa Kak KBapLI,EBbII7| FpaBMI7], noaTBepXaan Tem
CaMbIM paHee BblCKa3aHHbIN TEe3UC:

Cy6cTpar JBL Manado HeliTpaneH K Bofe

NHdopmaLma o npoaykTe

JBL MANADO
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