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Abstract: The Iori River basin in eastern Georgia is in the Kakheti and Mitskheta-Mtianeti
regions. Agriculture and the industrial sector are well developed here. Recreational facilities such as the
balneological resort of Ujarma and the resort of Gombori are currently functioning. The lori River is used
for irrigation. Its water irrigates more than 90,000 hectares of the lori Upland. The lori River basin
includes the Tianeti Municipality, Sagarejo Municipality, Dedoplistskaro Municipality, and partly the
Sighnaghi Municipality.

We conducted research on the lori River in 2023-2024 seasonally in the territory of Sagarejo
Municipality. We selected this point according to the following criteria: it is a densely populated area and
includes the city of Sagarejo and 44 villages. Anthropogenic pressure is observed on the lori River basin
and its ecosystem.

Since the content of biogenic elements accurately reflects the degree of pollution of water bodies
by domestic and communal wastewater and fertilizers used excessively in agriculture, it is relevant to
determine their individual forms NO»y, NOs, NH,', PO/ in the water of the Iori River, which are
indicators of fecal pollution.

The results of our seasonal research show that in the summer and autumn of 2023-2024, the
ecological state of the lori River at the point we selected is unsatisfactory. The impact of anthropogenic
factors is indicated by the concentration of nitrogen-containing ions recorded in the Iori River. In the
summer and autumn seasons of 2023-2024, the ammonium ion indicator exceeded the maximum
permissible concentration. In 2023, its content was recorded in the summer at 0.552 mg/l, in the autumn at
0.693 mg/l. In 2024, the ammonium content in the summer was 0.489 mg/l, and in the autumn at 0.477
mg/l. The high concentration of ammonium observed in the water of the lori River, in our opinion, is
caused by the excessive use of nitrogen fertilizers in agriculture, biogenic elements washed away from
farms, untreated domestic and communal wastewater, and illegal landfills on the riverbank.
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Introduction: The lori River basin is located in the Kakheti and Mtskheta-Mtianeti regions (Tianeti
Municipality). The lori River, with a total length of 320 km, originates on the southern slope of the Main
Caucasus Range, at an altitude of 2,600 m above sea level (Tsvervali Borbalo) and, like the Alazani, flows
into the Mingechauri Reservoir. The basin area is 4,650 km2. The river is mainly fed by rain and snow
water. The lori Gorge is narrow and deep at the beginning. Then it flows into the Tianeti Plain (the right
tributary - Kusnoti and the left tributary - Sagami flowing into the lori) and ends in the Sioni Gorge (Sioni
Reservoir). Several irrigation systems have been built on the river, including the important Samgori Upper
Main Canal and the Dali Mountain Reservoir, which is located downstream in the Dedoplistskaro
municipality.

The lori River basin is divided into two parts: lori-Alazani and lori-Mtkvari. It is joined along its
entire length by right and left tributaries: Adzedzi, Gombori, Gorana, Tvaltkhevi, Lapiankhevi, Sagami,
Khusno, Chailuri, Chiauristskali, etc. The lori River basin includes Tianeti Municipality, Sagarejo
Municipality, Dedoplistskaro Municipality, and partially Sighnaghi Municipality.

The territory of Sagarejo Municipality, whose area is 1554 km?, is divided into two parts by the Tori
River. Agriculture (livestock breeding, farming, viniculture), the industrial sector (wineries, poultry
factories, wool, dairy, and wood processing enterprises, etc.) are well developed here. Recreational
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facilities such as the Balneological Resort Ujarma and the Gombori are functioning. Sagarejo Municipality
includes the city of Sagarejo and 44 villages. The lori River is used for irrigation and its water irrigates
more than 90,000 hectares of the Iori Plateau.

Based on the above, monitoring its ecological condition and maintaining its cleanliness is important.
Therefore, we considered it relevant to determine the content of biogenic elements in the water of the lori
River along with its physical and chemical indicators.

Research results: We conducted research on the lori River seasonally in 2023-2024 in the territory
of Sagarejo Municipality. We selected this point according to the following criteria: anthropogenic
pressure is observed on the lori River basin and its ecosystem, which is caused by the discharge of
untreated and/or insufficiently treated urban/municipal, industrial wastewater into it, pollution caused by
agricultural activities (pesticides, fertilizers), and illegal landfills on the riverbank.

The main physical and chemical indicators of the river are given in the table Nel

TableNe]
Physical-chemical indicators of the River lori
The river lori
Sagarejo (village Sasadilo)
2023 2024
%)
Name RN EEEEERE
= | E E = | £ | 2
n e < = »n N = < E
Temperature , t°C 13.5 20.8 15.6 14.8 21.6 16.2
Smell, points 1.3 1.2 1.5 1.8 1.1 1.2
pH 8.40 8.50 8.15 8.12 8.25 8.30
. 10.1 10.8
Dissolved oxygen (mg/1) 10.55 11.15 12.05 9.88 5 5
Electrical conductivity, psms/cm 3085 | 4886 | 3117 | 2584 3822' 3595'
BOD s, (mg/l) 2.77 3.14 3.52 3.10 3.35 3.40
Sulphate (mg/l) 445 66.2 40.7 35.0 45.8 32.8
Chloride (mg/1) 9.40 8.55 7.80 8.68 9.92 10.22
Hydrocarbonate (mg/1) 155 142 152 170 177 160
Potassium (mg/1) 14.2 10.8 13.8 14.2 14.4 13.8
Sodium (mg/l) 8.4 6.7 8.2 75 6.2 7.4
Calcium (mg/l) 55.60 4235 4438 4881 | 4824 ]| 3999
Magnesium (mg/1) 12.50 18.12 19.47 11.20 15.30 18.25
Mineralization (mg/l) 188 199 210 205 198 200

According to two-year monitoring data, BODs, which is a measure of organic water pollution
(typically, 5 days), is expressed as the mass of consumed O, in mg/1 liter and indicates the amount of
dissolved oxygen required by aerobic biological organisms in the river. It varies seasonally and fluctuates
within the range of 2.77 - 3.40 mg/L. Mineralization ranges within 188-210 mg/L. The highest indicators
of BODS5 and mineralization were recorded in the autumn season of 2023, although their quantities also
increased during the summer of both years. The dissolved oxygen content is satisfactory and ranges within
9.88 - 12.05 mg/L.

Since the content of biogenic elements well reflects the degree of pollution of water bodies by
domestic and communal wastewater and fertilizers used excessively in agriculture, it is relevant to
determine their individual forms NO2-, NO3-, NH4+, PO43- in the water of the lori River, which are
indicators of fecal pollution.

In 2023, data on the content of biogenic elements in the water of the lori River, collected
seasonally, are given in Tables No. 2.3.4
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Table Ne2

The lori river
(Sagarejo)
Test parameters Unit Obtain MPC
ed result
[ 2
Nitrites 0.168 3.3
Nitrates 0.722 45
Phosphates Mg/l 0.170 3.5
Ammonium 0,479 039
Table Ne3
The lori river
(Sagarejo
Test parameters Unit Obtain MPC
ed result
Nitrites 0.197 3.3
Nitrates Mg/l 2.145 45
Phosphates 0.152 3.5
Ammonium 0.552 0,39
Table Ne4
The lori river
(Sagarejo)
Test parameters Unit Obtain MPC
ed result
Nitrites 0.139 3.3
Nitrates Mg/l 1.356 45
Phosphates 0.158 3.5
Ammonium 0.693 0.39

Data on the content of biogenic elements in the water of the lori River, conducted seasonally in 2024,
are given in Tables No. 5,6,7.

Table Ne 5
The lori river
(Sagarejo)
Test parameters Unit Obtain MPC
ed result
Nitrites 0.057 3.3
Nitrates Mg/l 0.577 45
Phosphates 0.099 3.5
Ammonium 0.385 0.39




Table Ne6

The lori river

(Sagarejo)
Test parameters Unit Obtain MPC
ed result

Summer
e
Nitrites 0.144 3.3
Nitrates Mg/l 1.425 45
Phosphates 0.110 3.5
Ammonium 0.489 0.39
TableNe 7
The lori river
(Sagarejo)
Test parameters Unit Obtain MPC

ed result

T —
Nitrites 0,175 3.3
Nitrates Mg/l 1.240 45
Phosphates 0,150 3.5
Ammonium 0.477 0.39
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Chart 1. Dynamics of changes in ammonium ion concentration in the water of the lori River (2023)
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Chart 2. Dynamics of changes in ammonium ion concentration in the water of the lori River (2024)

The impact of anthropogenic factors is indicated by the concentration of nitrogen-containing ions
recorded in the lori River. Their indicators by year give the following picture: in the summer of 2023, the
highest content of nitrites (0.197 mg/l) and nitrates (2.145 mg/l) was recorded, while the ammonium ion
indicator exceeded the maximum permissible concentration in the spring and autumn seasons. Their range
varied (0.552 mg/1-0.693 mg/l). In the autumn of 2024, the highest indicators of nitrites (0.175 mg/l) and
phosphates (0.150 mg/l) were recorded, although their amount is lower than the MRL. As for ammonium,
its content in the summer (0.489 mg/l) and autumn exceeded the maximum permissible concentration
(0.477 mg/l).

Conclusion: Thus, we can conclude that the ecological state of the lori River in the summer and
autumn of 2023-2024, at the point we took, is unsatisfactory. Biogenic (ammonium) pollution was
observed in the water of the lori River, which, in our opinion, is caused by excessive use of nitrogen
fertilizers in agriculture (they have a high concentration of biogenic substances), untreated domestic and
communal wastewater, and illegal landfills on the riverbank.
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9006569 0mM0ol s6mHMIMygbmMHo Bod@mmgdol ysgwgbom gsdmfzgmwo
30ma96vHo Esd0bdmGHgdol Tguslgds

3Mm3G™bsdgzomo mswo

;5 HMLMeggeol Labgwdffogm «6ogz9mLOEYE0, dsmwdo

3300waHo 0o

05300 3My905030¢0b LEbgEMdOL Lobgwdfonm boggMLoE Y0, MYEs30
aeody Jg)gsd

050990l s HMLMOzgEol Lobgerdfogm mbogglo@g®o, dsmmdo

3BUBGSIBHO: 5©Ibs30m900 bsgs®m39¢ml G0bs6g 0ol sepbo 8wgbstinemdl 35690006 s
93b9m5-0056gmol Mgaombdo. 5 390250 5OOL 49630000900 Lmgwol dgmMbgmds ©s
969(39mdol  LgdBmeo. gMbdzombo®gol Lstg3zmgsgom MmdogdBgdo - dswbgmemyo®o
3MMxBowoL  3MOMOGO  RsOT> @S JNOMOGHO  gmddmMo. BEobsdg omMo  gsdmoygbads
LOOMOYs30M. JoLo Yoo 0Mmfiy390s 03MOL BgobBY BoGP™dOL 90 000 35-Bg dg@ 0. Iobady
060l sbol  Fglsagbwwrmdsdo  dgol  m0sbgmol  8mbogodswodg@o,  LogsMgxml
0996033035003 BH0,  ©IPMBOoLHgsOml  IMbogodsmoBgBo s boffommdmog  Lowbsmol
0496033035¢0&H9G0.

B396 Tog® 33093900 GHoMIdMEs dJobodg om®mby 2023-2024 fiergddo LyBmbMEms©
Loga@gx ™l 360(3035¢0GHIGHOL BHIMOGHMM0sDY. s0bodbMwmo FoMGowo Bgzs@bogm dgdwgao
3603 gm0mdol dobgz00: ob oMo 96l IF0MME LB BHIOOGHMEOOSL S FMOEI3L
Joog LogoMgxmb s 44 Leggel. 3obsdg omEmOL smBLs s Tob g3mbobEgdsby Fgobodbgds
9bnOM3MygbmGo Bghmans.

30650096, domgagbmMo  gugdgb@gdol 999339 mdOL  MomEgbmds  JoMao  dSLsbogL
095b5393900L  Loymxyobmzg®gdm - 3m0mbsewry@o  hsBobstg  fymgdoom ©@s  Lmgwob
09Obgmdsdo  FoMdo®  9dMmyYygbgdeo  Lobdgdoo sd0bdMMHgdIOL boMolbL, od@wowm@mos
90006569 0mMob fgoewdo Fomo (3ow3gMwo gm™Igdol NOZ, NO3*, NHi:, PO goblsbmgo,
MIgdog Homdmoaqbgb 8935 MGmO IBOEINGHYdOL 0bEOZGHMMYOL.

B396L doge LYBMBMEo© Bo@o®Mgdeo 331930l d9ga000s6 Bsbl, Mmd 2023-2024 fierol
Dogbmwls ©s 99gomEamdsbyg, dobsy oMol g3mEmyom@mo damdscmgmds, h3zgbl dogh
50909 FaMEGH0wdo, 5656353d54MmBogdgE0s. 36MHMIMYIbMMHo BoJBHMOYOOL  As3w9bsby
0099m0mgdL 3. 0mMdo EsRoJLoMYdMWOo sHBMEGOL d90339wo 0mbgdol 3mbigbE®msgos. 2023-
2024 Hool Bogbyamol s d9dmEamdol LyHmbby sdmbomdol ombol dsB39bg0geds JoosFoMds
D3O L5390 3MbEIbEHMOE0sL. 2023 Fgl dobo 898330wMmds Bogbvdo ogodloMs
0.552 3y/qw, dgomeamdoo 0.693 dg/en. 2024 gl 30 s9mbowdol 899339 mds bBogbwyerdo oym
0.489 dp/w, bowm 9gdmEymdol bybmbbg - 0.477 Jdy/aw. dobsty omeob  fysewdo
©5530JL0MGo 53MBOMTol Bowoeo 3mb3gBEHME0Y, Bgabo sHMom, sdmfizgmeros Lmgwol
09mBgmdsdo  FoMdo@  93mYyqbgdeo sBMmE0bo  Labvydgdom, §gMIgd0EIb BsdmMgsbowo
00m969M0  gargdgbBHgdom, omfdgbsgo  LogmxsbmgMgdm - 3mdmbsgr®o  Bsdobstyg
P9agd0m ©s 30bs@ob LsbsdoMmmbg sMBGOMEIO MG IMO BogogloyMguqdoo.

bszgzs6dm  bodgzgdo:  sbor®Headeaggbeymo  ©sdobdgbs,  Bocmggbgdo,  boBdGsBHHb0,
b603®0980, braemRsdgb0, sdmbordol ombo.
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OueHka 6MOreHHOr 0 3arpsi3HeHUs, BLI3BAHHOI0 AHTPONOTreHHbIMU (GaKTOpaMHu B
pexe Uopu

Konronamsuiau Jlaan
Barymckuii rocynapctBenssiii yausepcuteT umenu lora Pycrasenu, barymu
Muenaypu Tea
TenaBckuil rocy1apcTBeHHBIH yHUBepcUTeT MMeHH SIkob6a ["orebamBuiny, Tenasu
Jlouase KereBan
Bbarymckuit rocynapctBeHHbli yHuBepcuteT uMenu lllora Pycrasenu, batymn

Annotanus. bacceiin pexu Nopu B Bocrounoil ['py3un Haxonutcs B peruoHax Kaxeru u
Muxera-MTnaneTd. 31eCh XOpOLIO Pa3BUTHI CEIBCKOE XO3SHCTBO M MPOMBILUIEHHOCTb. B
HacTosIee BpeMs (yHKINOHUPYIOT TaKHe PeKpeallioHHbIe OOBEKTHI, KaKk KypOpTHl Y KapMu H
I'om6opu. Pexa Nopu ucnonsiyercs qist opouieHusi. Ee Boasl opomarot 6onee 90 000 rekrapos
HNopckoii Bo3BblIeHHOCTU. bacceilH peku HWopu BkiIrowaeT MyHUUUNaIuTeTsl Tuanetw,
Carapexo, Jlenonnucukapo u yacCTHYHO MyHUIMNAINTET CUTHAXHU.

M1 nipoBoamin uccienopanus peku Mopu B 2023-2024 romax ce30HHO Ha TEPPUTOPHUH
myHuinanurera Carapemxo. Mbl BbIOpanM 3Ty TOYKY IO CJIEAYIOLUIMM KPUTEPUSAM: 3TO
ryCTOHAceNeHHas TeppuTopus, Bkitodatomas ropoa Carapemxo u 44 nepesuu. Ha Gaccelin peku
Hopwu u ee sxocucTemMy HaOII0JAETCsl aHTPOIIOTEHHOE AABIICHHE.

[Tockonbky conep:kaHue OMOTEHHBIX BJIEMEHTOB IOCTATOYHO TOYHO OTPAXaeT CTETCHb
3arps3HEHUS] BOJOEMOB XO3SHCTBEHHO-OBITOBBIMH M KOMMYHAQJIBHBIMH CTOYHBIMH BOJAMH, a
TaKXKe YIOOpeHWSIMH, W30BITOYHO HCIOIB3YEMBIMH B CEIHCKOM XO3AHCTBE, TO aKTyaJlbHBIM
ABJISIETCS ONpesieieHne B Bojie pekd Mopu ux uHauBuayanbHeix popm NO2, NOs-, NH4*, PO4>,
KOTOpbIE SBJSIOTCS WHAMKATOpaMM (PeKanbHOro 3arps3HeHus. Pe3ynbTaTbl HaAIIMX CE30HHBIX
MCCIIeIOBaHUI TIOKA3bIBAIOT, YTO JIETOM U 0ceHblo 2023-2024 rT. 3K0JIOrn4ecKoe COCTOSIHUE PeKn
Hopu B BIOpaHHON HAMH TOYKE SBJISIETCS HEYAOBIETBOPUTEIbHBIM. O BIMSHUN aHTPOIIOT€HHBIX
(bakTOpOB CBUIETENBCTBYET KOHIIEHTPALUS a30TCOJEpKAIUX HOHOB, 3a()MKCUPOBAHHAS B peKe
Uopu. B nernuid m ocennuii ce3onnl 2023-2024 rr. mokaszaTelb MOHA aMMOHHS MPEBbIILAT
MpeneabHO N0MYCTUMYIO KOHLUEHTpauut. B 2024 rongy conepxkaHue aMMOHHMSI JIETOM COCTaBHIIO
0,489 mr/i1, a ocenpro 0,477 mr/i. Beicokasi KOHIICHTpAI¥sl aMMOHUs, Ha0JIro/jacMasi B BOJIC PEKH
Hopwu, mo HameMy MHEHHIO, 00yCIIOBJIEHA YPE3MEPHBIM UCTOJIH30BAaHIEM a30THBIX YIOOPEHUH B
CEIIbCKOM XO3SHCTBE, CMBIBOM OMOTCHHBIX 3JIEMEHTOB C ()epM, HEOUHIIECHHBIMU OBITOBHIMH U
KOMMYHAQJIbHBIMM CTOYHBIMHM BOJIAMH, a TAaK)Ke HECAHKI[MOHMPOBAHHBIMH CBAJIKAMH Ha Oepery
PEKH.

Knwouesvie cnosa: Aumponozennoe 3acpsisHenue, OUO2EHbl, HUMPAMbL, HUMPUMDL,
cynvghamul, UOHBL AMMOHUS.
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