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BwmicT HiTpH(iKyIOUMX MIKPOOpPraHi3MiB y Bo/i peakropa 0iogiibTpa
YCTAHOBKH 3aMKHYTOI'0 BOIOTIOCTAYAHHS 32 BUKOPUCTAHHS Pi3HUX
THIIIB HATIOBHIOBAYa

H.€. I'pureBu4
gnatbc@ukr.net

bBinoyepkiscokuil nayionanvuuti acpapuuti yHieepcumem,
nn. Cobopha, 8/1,m. Bina Heprea, 09117, Yrpaina

IIpogedeno monimopune emicnmy HIMpUGIKyIouuUx MiKpoopeanizmie y 600i peaxmopa 0ioghinempa ycmanoeKu 3aMKHYMO20 8000~
NOCMAa4ants 3a BUKOPUCMAHHS PI3HUX HanoeHiosayis. I1i0 uac ananizy HIMpu@IKyIOUUx MikpOOP2aHi3Mi6 GUSHAYANU KITbKICHT 3MIHU
HImpu@iKyouux Mikpoopeanizmie y 600i peakmopa 0ioginempa 3 Kepamsumosum Hanogniosavem, 3 Hanosurwoeavem RK PLAST, 3
nanogurosavem KALDNER K111, 3 nanogurosauem AQ-25 3a 6sedenns ix 6 excniyamayio.

AHnanizyeanu cepeoHro KinbKicmv HIMpU@IiKyouux Mikpoopeanizmis y 600i peakmopa 6ioginempa 3 pisHuMU 6UOAMU HANOBHIOBA-
ua 3a mpusanocmi 0ocnioy 30 ouis

Pesynvmam moHimopuney KilbKiCHUX 3MIH HIMPUQDIKYIOUUX MIKPOOPSAHIZMIE 8AXNCIUBO 6PAX08YEAMU NIO YAC NPOEKMYEAHHS [H-
dycmpianvho2o gopenesoeo cocnodapcmesa. Tun nanoguoeaua peakmopa 6ioginempa 6idiepae KNo408e 3HAUEHHsL 6 OUULEHHI 600U
Y cucmemi 3aMKHYmMo20 6000NOCMAYAHHA, WO 3a OCMAHHI POKU CIMAE CMAHOAPMHUM Memooom biodinempayii 6 akeakyromypi. ¥V
NOPIGHANHI 3 IHUUMU CROCODAMU DIOOYUCTNKA NPONOHYE GUPIUATLHI nepedazu sIK, HaNPUuKIaod, GUCOKY eeKmueHicmb, KOMNAKMHeE
PO3MiWenHs i 1ecke 00C1Y208Y6aAHHS.

Knrouoei cnosa: Himpudixyrouu Mikpoopeanizmu, peakmop 6ioQitempa, kepam3um, nAACMUKO8U HANOBHIO8AY, pALlOYICHA po-
penb, YCMaHo8KU 3AMKHYIMO20 6000NOCHAYAHHS.

CoctaB HUTPUPUIUPYIOIIUX MIKPOOPraHU3MOB B BOJIe peakTopa OuopmibTpa
YCTAHOBKHU 3aMKHYTOI0 BOJOCHA0KEeHUs IPH MCIOJIb30BAHUM PAa3HBIX
TUTIOB HATIOJTHUTEJIS

H.E. I'puneBuy
gnatbc@ukr.net

FBenoyeprosckuti Hayuonanvusiii acpapmblii yHieepcumem
ni. Cobopras, 8/1,m. benas Lepross, 09117, Vkpauna

IIpogeden monumopune coOepicanusi HUMpUQUUUPYIOWUX MUKPOOPeAHUIMO8 8 800e peakmopa buopuibmpa ycmanosku 3a-
MKHYMO20 8000CHAOICEHUSI 3A UCNONb306AHUE PA3IUYHLIX Hanoanumenel. Ilpu ananuze HUMPUGUUUPYIOUWUX MUKPOOPSAHUIMOG
onpeoensiu KOAU4eCmeeHHble UsMeHeHUss HUMpU@Uyupylowux MUKpOOpeanusmMos 6 600e peakmopa Ouopuibmpa ¢ Kepam3umossim
nanonnumenem, ¢ Hanoanumenem RK PLAST, ¢ nanonnumenem KALDNER K111, ¢ nanoanumenem AQ-25 no egedenue ux 6 KCniy-
amayuio.

Ananusuposanu cpednee KoIu4ecmeo HUMpUGUUUPYIOWUX MUKPOOPSAHUIMOE 6 800€ Peakmopa Guopuibmpa ¢ pasiudHbLMu 6u-
damu HanoIHumens no npoooacumenvHocmu onvima 30 OHell.

Pesynvbmam moHumopunea KoauuecmeeHHbIX U3MeHeHUll HUmpUQUUUPYIOWUX MUKpOOP2AHU3MO8 GAJICHO YUUMbBIEAMb NPU NPoe-
KMUuposanuu uHOyCmpuaibHo2o gopeneéozo xossicmea. Tun nanonrnumens peakmopa 6uoguiompa uepaem Kuouesoe 3HAUeHue 6
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ouucmke 600bl 6 CUCIEME 3AMKHYMO20 8000CHAOIICEHUs], MO 3a NOCIeOHUe 200bl CIAHOBUMCS CIMAHOAPIHbIM Memooom 6uogu-
nempayuu 6 axkeakyiomype. Ilo cpasnenuto ¢ opyeumu cnocobamu 6UooHUCKa npediiazaen pewarouue npeuMyuecmed Kax, Ha-

npumep, 8blCOKYI0 3DeKmueHoCmyb, KOMNAKMHOE pasmeljeHue U 1e2Koe 00CIyHCUsanue.
Kniouegvie cnoea: numpuduyupyrowux Mukpoopeanusmbl, peakmop duoguibmpa, Kepamzum, niacmuKkosulii HanoIHumens, pa-

OyorCcHAA popenb, YCMAHOBKU 3AMKHYMO20 8000CHAONCEHUSL.

The content of nitrifying microorganisms in the water of the biofilter reactor for
closed water supply system during for the use of different types of filler

N. Grynevych
gnatbc@ukr.net

Belotserkovskii national agrarian university.
Cathedral Pi., 8/1, Bila-Tserkva, 09117, Ukraine

The monitoring of the content of nitrifying microorganisms in the water of the reactor of the biofilter of the closed water
supply system during use of various fillers has been carried out (RAS). During the analysis quantitative changes of nitrifying
microorganisms in the water of a biofilter reactor with keramzite filler, with filler RK PLAST, with filler KALDNER KI1P, with

filler AQ-25 for their putting into operation were determined.

The average number of nitrifying microorganisms in the water of a biofilter reactor with different types of filler was ana-

lyzed for the duration of the experiment for 30 days.

The result of monitoring the quantitative changes of nitrifying microorganisms is important to consider when designing an
industrial trout farm. The type of biofilter reactor filler plays a key role in the purification of water in the closed water supply
system, which has become the standard method of biofiltration in aquaculture in recent years. Compared to other methods,
bio-purification offers crucial benefits such as high efficiency, compact placement and easy maintenance.

Microorganisms-nicifiers quickly colonize the biofilter with RK PLAST filler, somewhat slower with the fillers AQ-25 and
KALDNER KIP and the slowest with the expanded clay filler. At the same time, the amount of nitrifying microorganisms in
the water of the biofilter reactor with RK PLAST filler was 8.91% higher, compared to the expanded clay expanded 6.88%
and 4.45% higher than in water filled with AQ-25 and KALDNER KIP.

Key words: nitrifying microorganisms, biofilter reactor, keramzite, plastic filler, rainbow trout, system RAS.

Beryn

Hanexne (yHKUIOHYBaHHS YCTAHOBOK 3aMKHEHOTO
BojorocTadanus (Y3B) 3anexuTh K BiJ SKOCTI BOAM, IO
JKHBUTBH YCTAHOBKY, TaK 1 BiZl 3BOPOTHOI BOJH, 10 LIUPKY-
JIFO€ B YCTAHOBIII. Y TIPOIIECi eKCITyaTamii y IUPKYJITOIOo-
Yiif BOJI YCTAHOBOK MOXYTh HAaKOIHMYYBaTHCS aMOHIM,
HITPUTH, HITPATH 1 3aBUCJI PEUYOBHMHH, SKi y Pi3HINA Mipi
BILUIMBAaIOTh Ha 370poB’st pub (Hrebeniuk and
Konstantynenko, 2015; Hrynevych, 2016).
OOOB’sI3KOBHMH BY3JIaMH OYHMIIECHHA i OOpOOKH LUPKY-
motouoi Boau B Y3B e mexaniuni GapabGanHi ¢inbTpy,
0JI0K 010JOTIYHOTO OYHINCHHS, IPUCTPOI yIbTpadioneTo-
BOi 00poOKM BoaM 200 030HYBaHHS, OJIOK TEPMOpPETYJISLii
Ta aepatop abo okcureHarop (Tyrin et al., 2010). Haife-
¢exruBHimuME B Y3B € mexaniuni 6apabanHi GinbTpw,
SIKi BUAATSIOTH 3aBUCII Y BOJII PEYOBHHH, 1 010(iIbTpH, ¥
SKUX OYMIIEHHS BOAM BiJ IIKIAJIMBUX A1 PpUO PEHOBHH
3MIACHIOIOTH JKMBI MIKPOOPIraHI3MU HUILXOM 010JI0TI4HO-
IO OKHCJICHHS 1 OKHCITFOBAJIbHO-BITHOBHHX PEaKIIii.

Axmyanvricms. OcobIMBOCTI BUKOPUCTaHHS 0i0(ib-
TPiB B YCTAaHOBKAxX 3aMKHYTOI'O BOJOIIOCTa4aHHS B aKBa-
KyJIbTYpi 1OKa3aHi y HallUX MONEPEAHIX MOBIIOMIICHHSX
1 CBiAYaTh, IO HAMOBHIOBa4i O0i0(iMBTPIB BITIrparoTh
OJIHY 3 KITFOUOBHX POJICil Uil MiATPUMAHHS ONTHMAaIbHUX
ymoB it pobotn Y3B (Shekk, 2015; Hrynevych, 2016;
Hrynevych, 2017; Hrynevych and Kukhtyn, 2017). Pazom
3 MM JTOCIiIKEHb, SIKi TOKa3yIOTh JTUHAMIKY 3MiHH KiJlb-
KOCT1 HITpUQIKYIOUNX MIKpOOpPraHi3MiB y BOJII peakTopa
6io¢inpTpa Y3B 3a BUKOPHUCTaHHS Pi3HUX HAITOBHIOBAYiB
MU HE BHSBWIIM y JOCTYIHIH HaMm JTepaTypi, a OKpemi
MTOBIIOMJICHHSI HE BHCBITJIFOIOTH IIOCTABJICHOI ITPOOJIeMH i

€ pospisHennmu  (Feofanov and  Golosuj,
Ppockupenko, 2003; Shekk, 2015).

Memoio i 3a60annamu 00ocniodicers Oyno BU3HAYUTH
KUTBKICTh HITPH(]IKYIOUNX MIKPOOPTaHi3MiB y BOZI peak-
Topa OiodimpTpa 3 pI3HUMH BHIAMH HAIOBHIOBaYa 3a
BBEJICHHS HOTO B TEXHOJIOTIYHHH TPOIEC i TPUBAIOCTI
nocnigy 30 nHiB

1986;

Martepian i MeToaH J0CHITAKEHb

VY nocniii BUKOPUCTAINW YOTUPU BUIM HAllOBHIOBAYiB
oiodinprpa: 1 — cratuunuii kepamsur; 2 — RK PLAST —
KM BUTOTOBJICHUH 13 MpOIIeHy, KopucHa (poboua
TTOBEPXH) 635M*/n, nmiamerp 15/15, Bara 175 Kr/M’; 3 —
AQ-25 — mominpomineH Bucokoi wmimebHOCTI HDPE
312 M*/m°, kopucHa (poGoua moBepxHs) 226 M/, mia-
Metp 25/25, ara 71 xr/m’; 4 KALDNER KI1IT — nosin-
poTIiJIeH BUCOKOI HIUTBHOCTI KOoprcHa (poOoda TOBEPXHS)
450 M¥/M° , miameTp 16/10. Matepianom mjist ZOCIIHKEHHS
cnyxkuna Bopa Y3B, siky BinOupanu OesnocepenHbo 3
OiodineTpa. HiTpudikyroui MiKpoopraHiaMu BHIUISIINA
3rigHo MeToauku onucanoi Spieck E.C., Hartwig 1. Ta in.
(Altmann et al., 2003; Spieck et al., 2006).

Pe3ysabTaTH Ta iX 00roBOpeHHsA

Biopinetpu Y3B MoxyTh OyTH crpoekToBaHi SK (i-
JBTPU 3 TUIABAIOYMM a00 HEpyXOMHM HanoBHIOBadeM. Ha
CHOTOIHIIIHIH IeHb BCi 010iTBTPH, M0 BUKOPHUCTOBYIOTH
y PEeLUPKYJISLii, il 4ac eKCIUTyaTalil MOBHICTIO 3aHype-
Hi y Boay. OuuileHHs BOAM METOJOM OlodinbTpaltii,
0a3yeTbcsl Ha 3[aTHOCTI MIKPOOPraHi3MIiB MOCENSTHCS 1
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PO3MHOXKYBATHCS Ha TOBEpXHI HAIlOBHIOBada 1 mepepoo-
JIATH IOKIUIABI [UISI pUO PEYOBHHM, 3 SIKUX HAHOLIBII
HeOEe3MeYHUMH € HITPUTH, Y BiJHOCHO HEUIKIUIMBI CIIO-
JyKd. Pe3ynbratu A0CiiKeHb KiTbKOCTI HITPU(IKYIOUHX
MIKpOOpIaHi3MiB y BOAI peakTopa 0iodinbTpa, B SKOMY
HaIlOBHIOBAYEM € KepaM3uT, Iokasanu (puc. 1), mo Hail-
OUIbII IHTEHCHBHO MIKPOOpPTaHi3MH 3aceNsioTh JOCIi-
JUKyBaHHMH HAIlOBHIOBAY y IEpUIl II'STh IHIB MicCJIsS BBe-
IeHHa 0i0¢iTbTpa B eKCIUTyaTaliro. Y BKa3aHHU Imepiof
KUTBKIiCTh HITpU(IKyIOUHX OakTepiii CTaHOBWIIA B cepel-
HboMy 2,85 logKYO/em® Bomm. V HacTymHi m'sTHaausTh
Ji0 KUNBKICTh HITPU(]IKYIOUHUX MIKPOOPraHi3MiB y BOjI
mpooBxKyBana 3pocratd 1 Ha 20-if JeHb ekcrutyaTaiii
3pocna y 1,71 pasa, mopiBHSIHO i3 MOYATKOM JOCITITy, Ta
cranoBuia 4,87 logKYO/em’. TIpotsrom 21-25 aust moc-
JIly KUIBKICTH JOCIIJDKYBaHUX MIKPOOPraHi3MiB y BOji
6iodinsTpa 3pocna y 1,38 pasu, nopiBHsHO i3 20-M qHEM
JOCITIIKEHHS, 1 TOCAIIa HAHBMILOIO MOKa3HUKa Ha 30-i
nenb gocrminy — 7,61 logKVO/em® Bomm. Came meii akr
MOJKE CBIIYUTH TIPO TIOBHE 3acCelleHHs KepaM3UTy HiTpH-
¢hikyrounMH MiKpoOpraHi3MamH i 3aIyckoM 0iodimbTpa.

|Ul-5:lell1. W 6-10 gems O 11-15 1ems O 16-20 qems @ 21-25 1enmn EIZ&-JIJJ?BL]

Puc. 1. KiabkicHi 3Minu HiTpuikyrounx mikpoopra-

Hi3MiB y Boji peakTopa 6io(piibTpa 3 KepaM3UTOBUM

HANOBHIOBaYeM, 32 BBeJeHHsI iioro B eKcILIyaTaiiio,
logKYO/CM3, M+m,n=12

PesymbraTéi  HOCHIIKEHB KITBKOCTI HITPUPIKYIOUNX
MIKpOOpTaHi3MiB y BOJi peakTopa OiodimsTpa, B sSKOMY
nanopHioBaueM € RK PLAST, mokasanu, 1o JuHaMika
3acelieHHs] HAlOBHIOBAaYa OyJia TaKO XK sIK 1 IPH 3acesieHi
MiKkpoopraHizMamu kepamsury (puc. 2). [lepion ananramii
HITpU]IKYIOUUX MIKpOOpraHi3miB g0 HamoBHIOBaua RK
PLAST, sikuii npunazae Ha rnepui 1’ ath JHIB 10CTiLy, HE
BIJIPI3HSBCS Bijl NEPioay ajamnTarii 10 KepaM3uTy, Ha 110
BKa3ye Maii’ke 0JJHaAKOBa KUJIbKICTh HITpU(IKATOPIB y BOJI
peaktopa Giodinetpa — 2,9 logKYO/em®. ¥V mactynui Tpu
Nepio AOCTiy KUIBKICTD HIiTpUdiKaTopiB y Boi 6iodi-
JIbTpa TIOCTYIIOBO 3pocTania, BigmoBimHO Ha 34,14%,
53,79% 1 Ha 20-if AeHp BUSABHIJIACS BHIIOIO, MIOPIBHSIHO i3
noyatkoM jociiay y 1,82 pasa a6o Ha 2,38 logKYO/em’®
Bogn. OcobnmBoi yBarm 3aciuyroBye mepiox 21-25-i
JIeHb, Y SKHH KUIBbKICTh HITpU(DIKATOPIB Yy BOJI PIi3KO
3pocia, MOPIBHSAHO 13 MOMEPEAHIM MEPIOa0M, i CTAHOBIIIA
7,77 10gKYO/em® Bomm, 1m0 y 2,68 pasa BHIIE, TOPIBHIHO
i3 moyatkoM Jociigy. Y OCTaHHI ITSITh JHIB JIOCHITY
KIJIBKICTh HITpU(IKYIOUHX MIKpOOpraHi3miB y Bogi 6iodi-
JIBTpa 3pocTana He3HauHo — Ha 2,44%, nopiBHsHO i3 21—
25 nmHeM, IO CBIAYMTH TIPO 3aBEPIUCHHS KOJIOHI3awii
nanoBHioBaya RK PLAST Hitpudikaropamu.

Amnanoriggo 6io¢ineTpy 3 HanoBHIOBaueM RK PLAST
3MiHIOBaJIacs KUTBKICTh HITPH(DIKYIOUHX MIKPOOPTaHi3MiB

y Boji peakTopa 6io¢inbTpa, B SKOMY HAMOBHIOBAYEM €
AQ-25.

S

R T R R R
-

[@1-%aem B6i0aewn O11-150ens 01620 aens  W2125 aemn 02630 zems |

Puc. 2. KinbkicHi 3MiHn HiTpu@ikyrounx Mikpoopra-
Hi3MIB y Boji peakTopa diopinbTpa 3 HAaNOBHIOBaYeM
RK PLAST, 3a BBe1eHHsI iOr0 B eKCILTyaTaLilo,
logKYO/em®’, M £ m, n =12

[Tpu oMy MakcuMajbHA KUIBKICTh HITpUQIKaTOpiB
Oysa y OCTaHHI JBa MEPioan AOCIIAY i CTAHOBHIIA HA 25-i
neHb 7,61 1 Ha 30-i nens 7,84 HITpUGIKYIOUUX MIKPOOp-
raHi3MiB y BoJi peakTopa 6i0QiibTpa, B SKOMY HAIIOBHIO-
BaueM € AQ-25. Ile, Mu BBa)XkaeMo, CBIIYHUTH TPO 3aBeEp-
IICHHS KOJIOHi3amii HamoBHIOBa4da OiodimeTpa HITpUDI-
KYIOUHMH MiKpOOpTaHi3MaMH.

TS

P T R R P A

[D1-5Saem B6-101em O11-15aem. O16-20 nem  @21-25 gem. O 26-30 1em |

Puc. 3. KiabkicHi 3Minu HiTpudikyrouux mikpoopra-
Hi3MIB y Boji peakTopa dioinbTpa 3 HAaNMOBHIOBaYeM
AQ-25, 3a BBe/IeHHS I0r0 B eKCILIyaTallio,
logKYO/em®, M £ m, n =12

[ToxiOHO 1O NBOX TMOMNEpeAHiX MPOIJICHOBUX HAIOB-
nioBauiB RK PLASTy i AQ-25, Hirpudikatopn po3mMHO-
JKyBanmuics 1y Boai OiodimeTpa 3 HAIIOBHIOBauYEM
KALDNER KI1II. Oco0OnuBIiCTIO IILOTO HAMOBHIOBAYa €
Te, o 10 21 oHS mOCIHigy HapOCTaHHSA KiTBKOCTI HITpH-
¢ikaTopiB y Boji OiodinbTpa BigOyBajocs MOBIIBHILIE,
MOPIBHSHO 13 1HIIMMH TOCHIPKYBAHUMH MOJIMPOILICHO-
BMMH HaIlOBHIOBayaMu, i Ha 20- IeHb iX KIILKICTH CTa-
HoBHIa e 5,04 logKYO/em® Boam.

AHani3 cepefHbOi KiIBKOCTI HITPUQDIKYIOUHX MIKPOO-
prai3miB y Bojii peakropa 0io¢iibTpa 3 pi3HUMH BHIAMU
HATIOBHIOBaYa 3a TpuBajocTi pociixy 30 mHiB (puc. 5)
MOKa3aB, 10 HiTpH(iKaTOpHU HAWHIIBUAIIE KOJOHI3yBaln
OiodineTp y sikomy HanoBHIoBauyeM OyB RK PLAST,
JIeN0  TOBUIBHIMIE 3  HamoBHIOBadamMu AQ-25 i
KALDNER KI1IT i HalimoBUIBHINIE € HAIOBHIOBAYEM
O0yB kepam3ut. [Ipu 1bOMY BHIIIOK CepeiHs KUIbKICTh
HITPU(]IKYIOUYNX MIKpPOOPraHi3MiB, MOPIBHIHO 3 KepaM3H-
ToM, Ha 8,91% Oyna y Boji peakTopa OiodinsTpa 3 Harmo-
BHioBaueM RK PLAST, Ha 6,88% 3 HanoBHioBauem AQ-
25 i na 4,45% 3 nanosuroBaueM KALDNER KIT1.
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S e ka8 b A G —3 DO

[D1-5iem @6-10em DO11-153em D16-203ems 2125 3em 0 26-30 aems |
Puc. 4. KinbkicHi 3MiHu HiTpupikyrounx Mmikpoopra-
Hi3MIB y Bojii peakTopa 6io(iibTpa 3 HAOBHIOBAYEM
KALDNER KI1II, 3a BBeJ1eHHsI ii0r0 B eKCIJIyaTalilo,

logKYO/CM3, M+m,n=12

54
531
521
511

4,91
4,81
4,7+

KALDNER
K1in

kepamsut  RK PLAST AQ -25

| O HanoBHBay GiodinsTpa |

Puc. 5. Cepenns kijibkicTh HiTpH(piKyr0unx Mikpoop-
ratismiB y Boji peaktopa 6iodinbTpa 3 pisHUMM BH-
JaMHU HaNMOBHIOBa4a 3a TpuBajocti gocaixy 30 qHis,

logKYO/CM3, M+m,n=12

OTxe, TPOBENECHAMH IOCITIKCHHSIMH BCTaHOBIICHO,
IO KUIBKICTh HITPU(DIKYIOUMX MIKpOOpraHi3MmiB y BOji
peakropa Oio¢inbTpa Oylia BHUILIOK 33 BHUKOPUCTaHHS
NPOIIJIEHOBUX HANIOBHIOBAYIB, MOPIBHSIHO i3 KEpaM3HTO-
BUM HAIIOBHIKOBA4Y€M 3a BBCACHHS ﬁOFO B TeXHOJ’IOFiLIHI/Iﬁ
npoiiec i TpuBaocTi gociiay 30 qHiB

BucHoBkH

MikpoopraHi3MA-HITpUPIKATOpH HANIIBHIIIE KOJIO-
Hi3yI0Th 0i0¢inpTp 3 HamoBHIOBaueM RK PLAST, memo
noBiIbHIIIE 3 HanoBHIOBaYamMu AQ-25 1 KALDNER KI1TT
1 HaWIMOBIUIBHIIIE 3 KEPaM3UTOBUM HAIlOBHIOBaueM. Ilpu
LBOMY KUJIbKICTh HITPU(IKYIOUHX MIKpPOOPTaHi3MiB y BOJI
peakropa Oiodinprpa 3 HanoBHioBadyeM RK PLAST 0Oyuna
Ha 8,91% O11bIII0I0, MOPIBHSIHO 3 KEPAM3UTOM HAITOBHIO-
BayeM i Ha 6,88% Tta 4,45% Oibina, HDK Y BOJI 3 HAIIOB-
uroBauem AQ-25 i KALDNER KI1I1.
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