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ABSTRACT. Using the limiting dilution assay, the number of ammonium-oxidizing bacteria in the bot-
tom sediments of the area of the Baikal Pulp and Paper Mill (BPPM, Southern Baikal) was determined.
The maximum number of bacteria under study was determined at the station where treated wastewater
from the city of Baikalsk is discharged into the lake.
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1. Introduction

Nitrogen is one of the main biophilic elements,
which is part of the main polymers of any living cell.
In the aquatic environment, nitrogen occupies a par-
ticularly important position, and often the overall pro-
ductivity of a reservoir depends on the quantity and
nature of its compounds (Golovaneva and Stupnikova,
2020). The release of nitrogen-containing compounds
into water bodies has a significant impact on water
quality, causing excessive growth of phytoplankton and
eutrophication. Nitrification is a fundamental process
in aquatic ecosystems as it controls the level of nitrogen
compounds (Xia et al., 2004).

Ammonium oxidation, like other stages of the
nitrogen cycle, is carried out by microorganisms and
significantly affects the functioning of biota in water
bodies, which indicates the importance of studying the
functional group of nitrifying bacteria. The aim of this
work is to study the number of ammonium-oxidizing
bacteria in bottom sediments of the Baikal pulp and
paper mill area (BPPM) in Southern Baikal.

2. Materials and methods

The material for the study was samples of bottom
sediments collected in the waters of the city of Baikalsk
during an expedition on the R/V Titov in July 2023. A
total of 12 samples were collected and analyzed. The
study area is characterized by increased technogenic
load. Waste from BPPM paper mill, commissioned in
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1966, have had and continue to have an adverse impact
on the Baikal ecosystem. In addition, the sewage treat-
ment plant of the city of Baikalsk (MUP “KOS BMO”)
discharges wastewater directly into Baikal at some dis-
tance from the shore to a depth of more than 30 m. In
2020, the territorial bodies of Rosprirodnadzor iden-
tified technical and technological violations at these
treatment plants indicators, as a result of which it was
established that insufficiently treated wastewater is
being discharged into the lake (App. to the letter of the
SB RAS).

The number of ammonium-oxidizing bacteria in
the samples was determined by the limiting dilution
assay using Winogradsky’s liquid medium for phase I
(g/ L): (NH,),SO, - 2, K,.HPO, - 1, MgSO,*7H,0O - 0.5,
NaCl - 2, FeSO,*7H,0 - 0.4, CaCO, - 5 (Egorov, 1976).
After autoclaving, a sterile solution of elements accord-
ing to Pfennig (1 ml/L of medium) was added to the
medium.

Incubation was carried out in a thermostat at
+28°C in the dark; bacteria were counted after 30
days. The development of ammonium oxidizers is indi-
cated by the appearance of nitrites in the environment.
A qualitative reaction to nitrites was carried out using
the Griess reagent.

3. Results and discussion

The number of ammonium-oxidizing bacteria in
the study area varied from 0 to 41.2 cells/g of bottom
sediments. The highest abundance was detected at sta-

© Author(s) 2024. This work is distributed
under the Creative Commons Attribution-
NonCommercial 4.0 International License.


https://www.doi.org/10.31951/2658-3518-2024-A-4-1087
mailto:nazarsemiguzov@gmail.com

SI: «The VI-th International Baikal

Semiguzov N.D. et al. / Limnology and Freshwater Biology 2024 (4): 1087-1090 Symposium on Microbiology»
9
/
9
>
Baikalsk @ 0
A @ 05
@ 0975y 05
047
0 #
o @) 2)0 4-) 412 -
r#
S / 20,1
/e

i
bolinaya

@
0 —RAal—

Fig. Map of sampling stations with indicated numbers of ammonium-oxidizing bacteria (cells/g).

tion 1, located directly at the outlet of treated wastewa-
ter from the pipe of the treatment plant. Also, increased
values were found at stations 10 and 4 - 20.1 and 8.7
cells/g, respectively, which is due to the action of the
alongshore current, which picks up treated wastewater
coming from the pipe into the water area of Baikalsk,
and carries it towards Solzan (Fig.).

4. Conclusions

Thus, the number of ammonium-oxidizing bac-
teria in the bottom sediments of BPPM area was deter-
mined. In the future, the isolation of DNA from enrich-
ment cultures and the amplification of functional genes
responsible for the oxidation of ammonium to nitrite
will be of scientific interest.
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AHHOTALIMA. C noMonipio MeToAa NpelesbHBIX pa3BelleHUl oIlpejesieHa YMCIEHHOCTh aMMOHUM-
OKUCJIAINMX OaKTepull B JOHHEIX Ocajikax parioHa balikaabCKoro 1esuioa03H0-0yMaxXHOro KoMOHaTa
(BLIBK, HOxwHbIN batikai). MakcumasibHasA YMCJIEHHOCTh MCCIefyeMblx OaKkTepuil onpejesieHa Ha CTaH-
I[UM, TAE B 03€PO OCYIIECTBIIAETCA COPOC OUMIIIEHHBIX CTOYHBIX BOJ I'. balikaibCK.
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1. BBeaenue

A30T — 0iVH U3 rJIaBHBIX OMOQUJIBHBIX 3JIEMEeH-
TOB, KOTOPHIF BXOAUT B COCTAB OCHOBHBIX IOJIMMEPOB
1100011 XXKUBOM KJIETKU. B BOJHOMN cpefle a30T 3aHUMAaeT
0CO0eHHO BaXHOe MOJIOXKeHMe, U 3a4acTylo, OT KOJIU-
yecTBa M XapaKTepa ero COeqUHEHUI 3aBUCHUT oOIas
MPOAYyKTUBHOCTH Bogoema (['osioBaHeBa 1 CTYITHUKOBA,
2020). IMocTymieHue a30TCoAepXalluX COeqUHEHUN B
BOJIOEMBI OKA3bIBAET 3HAUYMTEJbHOE BO3JEHCTBUE HA
KauyeCcTBO BO/IbI, BRI3BIBAS YpE3MEPHHIN POCT (PUTOILIAH-
KTOHa U dBTpodukanuio. HuTpubukanusa sasisgercs
dyHOaMeHTaJIbHBIM TIPOIIECCOM B BOJIHBIX JKOCHCTE-
Max, TaK KaK KOHTPOJIMPYET YPOBEHb a30THUCTHIX COe-
nuHenni (Xia et al., 2004).

OxuciieHrne aMMOHMSA, KaK U JpyTUe 3Talbl KPy-
roBOpOTa a3oTa, MPOBOAUTCA MHUKPOOPTaHU3MaMH U
3HAYUTEJIBHO BJIUSeT Ha (PYHKIMOHUPOBAHUE OUOTHI
B BOJIOEMAx, YTO TOBOPUT O BaXXHOCTU HCCJIEJOBAHUSA
pyHKIMOHANIBHON TpyHnbl 6akTepuil HUTpUDUKATO-
pos. Llesp HacToAmEl paboTel — UCC/IeOBATh YHUCJIEH-
HOCTh aMMOHUU-OKUCIIAMNX OakTepuii B TOHHBIX
ocaJikax paiioHa bBailikasbCKOro LeJUTJIO3HO-0yMax-
Horo kombuHaTta (BLIBK) IOxHoro Batikasna.

2. MaTtepunanbl 1 MeTOAbI

MareprajioM [Jid UCCJIeNOBaHUA IOCJIyXWUJIA
npoObl JOHHBIX OCAJKOB, OTOOpaHHBIE B aKBAaTOpUU
r. baiikanbck B xofde skcrneauniiu Ha HUC «TuTtoB» B
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niosie 2023 r. Bcero oro0paHO U mpoaHaJIM3UPOBAHO
12 po6. HccregyeMslil paiioH xapakTepu3yeTcs OBbI-
IIeHHOI TexHoreHHON Harpyskoii. Otxoanl BIIBK,
3amyI[eHHOr0 B 3KCILTyaTanuio B 1966 r., OKka3slBaId U
OKa3bIBalOT HeOJIaronpuATHOE BJIMAHNE Ha S3KOCUCTEMY
Baiikasma. Kpome Toro, xaHaiau3al[iOHHble OYMCTHBIE
coopyxeHus r. batikanbcka (MYII «<KOC BMO») ocy-
IIECTBJIAIOT COPOC CTOYHBIX BOJ HENOCPEACTBEHHO
B DBaiikan Ha HekOoTOpoM paccTossHHM OT Oepera Ha
riyouny 6osiee 30 m. B 2020 r. TeppuTOpHaIbHEIMUA
opranamu PocnpupoaHazzopa Ha JaHHBIX OYKCTHBIX
COOPYXEHUAX BBIABJIEHbl HapyleHUsA TeXHUYeCKuX
1 TeXHOJIOTMYeCcKUX IoKaszaTejieli, B CJIe[ICTBUE Yero
YCTAHOBJIEHO, YTO OCYyLIeCTBjAeTcA cOpoc HeaocTa-
TOYHO OYMIIIEHHBIX CTOYHBIX Boj B o3epo (IIpmi. x
nucsMy CO PAH).

YnicsieHHOCTh aMMOHUH-OKUC/IAIONNUX OaKTepuit
B npo0Oax olpeJieisAid MeTOAOM IpeJieJIbHBIX pa3Beje-
HUH, HUCIIOJIb3yA XKUAKYI0 cpeay Bunorpanckoro as I
¢aswr (r/n): (NH),SO,- 2T, K,HPO, - 1 1, MgSO,,*7H,0O
- 0,51, NaCl - 2 r, FeSO_7H,0 - 0,4 r, CaCO, - 5
r (Eropos, 1976). Ilociie aBTOKJIaBUPOBaHUA B CpeAy
[00aBJIsUIM  CTePWJIBHBIL pacTBOpP 3JIEMEHTOB IIO
[Ibennury (1mi1/1 cpeast).

Wukybanuio OPOBOAWIM B TepMmocTaTe IIpU
+28°C B TemHOTe, yuyeT OakTepuil OCyIIeCTBJIAIU
yepe3 30 cytok. O pa3BUTHU AMMOHUU-OKUCIIUATE-
Jiell cBUJleTeJIbCTBYeT IOsBJIeHHe B cpele HUTPUTOB.
KauecTBeHHy0 peakIiio Ha HUTPUTHl OCYIIECTBIISUIN C
IIOMOIIbI0 peakTuBa I'pucca.

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.


https://www.doi.org/10.31951/2658-3518-2024-A-4-1087
mailto:nazarsemiguzov@gmail.com

Cemuey3os H.[. u dp. / Limnology and Freshwater Biology 2024 (4): 1087-1090

Cnevy. sbinyck: « VI Mex0yHapoOHbili
Balikanbckuli Mukpobuonoaudeckuli Cumnosuym»

baikanbck

(o]

Puc. Kapra ct

3. Pe3ynabTaTtbl M 06Ccy)xpeHue

YucIeHHOCTh aMMOHMN-OKHC/IAININX —OakTe-
puil B uccienyeMoM paiioHe BapbupoBasia oT 0 Ao
41,2 xJI/T IOOHHBIX OocagkoB. HauboJiblllee 3HaueHUe
YHCJIEHHOCTU [EeTeKTUPOBaJIM Ha CTaHIuU 1, pacro-
JIO)KeHHOHN HeNoCpeCTBEHHO Ha BBIXOJIE OYUIIEHHBIX
CTOYHBIX BOJ M3 TPYyOBl OUNCTHOTO cOOpyXeHus. Takxke
MOBHIIIEHHbBIE 3HaYeHUsA OOHapyXeHHbl Ha cTaHOuAX 10
u 4 - 20,1 u 8,7 xiI/T COOTBETCTBEHHO, YTO OOYyCJIOB-
JIEHO JleICTBUEM B[I0JIb OEperoBoro Te4eHus, KOTopoe
MO/IXBAaTHIBAET OYMIIIEHHbIE CTOYHBIE BOMBI, TOCTYMIA0-
I[1e B aKBaTOPMUIO T. BalikaJibcka, U HECET UX B CTOPOHY
Couszana (Puc.). B xone pabots noyiyyeHo 12 Hakomnu-
TEJIbHBIX KYJIbTYP.

4. BoiBOADI

Takum o6pa3oM, onpefesieHa YKCJIEHHOCTb
aMMOHUI-OKUCIIAINNX 6aKTeprUil B JIOHHBIX OCagKax
patioHa Baiikanbckoro I[BK. B fmanpHelieM Hay4YHBIN
uHTepec npefncrasiseT BoigesdeHue JIHK nHakomnu-
TeJIbHBIX KYJIbTYpP, aMIumdukanua QyHKIHOHAIbHBIX
reHOB, OTBETCTBEHHBIX 3a OKUCJIeHHe aMMOHHA [0
HUTPUTA.
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