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The Posa River s ane ol fa fivers In Pose Reqercy thal & ulkzed a5 B wales
sourte and chernedad to pecple's komes By Fe Aagonal Drinking 'Weter
Compery, Thers are slsn peopls who lake waler dirscly from the river for
conzumgtion, Howase, thare & & ot of garbegafessss fouand o0 fa banks and
bocies of e river das lo etonomic and Bl activiies of be paople iving dlong
e Pose Rver. Thees ame severd Pome ncuslries thal di o intheskial
wisste dineciy inio B Pose River, causing polubon that afiacts r queiy
of thes Poco River. mmdhﬂﬂmmﬁuhhdﬂmu
plliben e sater quaiy in F= Foeo River with maminerisenie o iensml|
indiceizrg. Therasearch eampies wens. &l mpcminversbraies fnund 3 e fme ol
sampling 2 sach dation. Dala eodecionSamping corducied al Fur tafons,
narely 5ason 1in et preae; stabon 2 8t e central markst prd nousiil
Beliviy sisdon 3 in the iof tackoey; and siadon 4 in the eshuary ama D@
codaciod by determinieg the paint for samping frst. Tre bosom subsiraie of the
Paso River was mud, s0 ai macovaneomies coud rly be collecBR by

technijues. The data & [echrigue used wamFEquhﬁl
Bigic Indmx) forruia Tre “sowed that them womE) = ol
mnmmmmmmmm gtatiors with & Fesily
Bactic: iy (FBI) wain of .13 Tris means fal e waler quatly of S Poo
Rivet in e Fosg Kola Sealan and Poso Kols Sub-diskics is ramier poor,
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INTRODUCTION

Waler = one of thie necessifies Tor T life of living things. Its ratuna is constanty changing bath
in 1eems of quariely and quakty. M & causad by 1he changes in naswral condieans and the activities of
Birg. thenges which will affect [be Buiss of living things themsehees. River waler is a strabagpc, place for g
thinggyecause the river becomeas an acogystem with kmitleas designation (Dwitawat &t al, 2015} The
Pozo Biver & ong of the rivers in Pose Regency that suppoets people’s Bes in Peso Cily. The Pose River
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& ullized as & source of weler and channeled to residents’ hames by the Regional Drinking Waler
Company, There are even people who fake water directly from the iver foe consumplicn,

Based on initisf observations, there were garbage and waste found in several places an the banks
ard bodies of the river due o the econamic and domestic sctvites of the peagle living alang the Poso
Rivar, In addition, there wera severa home indusines dispase el industrial waste directfy into the Poso
River, wuf'l’mm viges tha Tofu Industry with ibs Bguid waste. Thes wasle disposal caused polulion that
afiects the waligpgusity of e Poso River. It is in ina with ®e idea by |Dwitawati &t al., 20175). stabng
that changes in river water qualty will denpt the surdval of paogie who wse iver weter and aguatc binfz,
azpacially macmmvertebrates. Agualic biola thet ans sansinve o pollubon, »dl decrease awer lima and
even bacome sxdinct.

High levgig of poluticn and emvironmintad damage have reduced the quaty and quantity of tha
arvrcament, so iLis necessary b manage te qualiby of rver waber. The imglemanltation of a continuous
waber quality monitorsig pragram can ba done for wabar quality management. 'Watar quafty monitoring
mead to ba carmad out i dabiming whether the waler Souncs 15 sa'e i b used for vafious comraindy
activities. Moniloding & ofen done by physical and chemical mathods, bul 1 is oflen lees eficiam becalse
i requires & lof of toals and materials ireagents). In addfian, this meshod requires special akills {ained
human resoorces) and e availabity of adecuate 3oronies

Monitarng waler quakty with biclngical methods = Enown 22 Bicmoailoring. This methad ulilzss
bio respansas fo evaluste envionmental changes that are generally caused by anthmpogenic stresses
{ruman activities), known 33 boindicators, (A& Rosyadh, 2020} stated hat bioindicators of water qualty
frarm time to Bma includa plants, arémas, and micmb=s that can rsspond speciically to changes in
teperature, pH, and s an, Thes was in ling wilh (Puro, 2014), which stales al he use of matminvensh raes
as bicindinalors in anaquabc sccsysiem has advaniages, namely: this guuvp of argarisms has Emiled mabiity, &
serailive fo emdrmmenta dhanges, and ks awice dRimbition wih A heeg lile span,

Macrainveriebrates are groups of animals that do nat hewve a backbone. They play & role in
manieming ecosyslame, aspecaly aguabc ecosyalems because thay funchonad B35 first-kval consumens
{phytoplankion eatars). second-evel conggyners (zooplankion aaters) in he food chain, and as rulsents
balances in fhe agualic snwironmeenl  (Achmad Tan Tilar Wangsajali- Sukmanng Kalih et al., 2018).
Macromvertabrates can De use as oindcaions becauss they ive atached to a substrate and have bow
madity, making them ddficull io move amund {Widivanio & Sulistavars, 204,

Some characlenslics of macminvedebrabes ag good bicindicators include: 1) Seasilive o
chenges in water qualty that affect specks compesiton and abundance; 2) Feund in afmest 8 walers,
3 Trara are quile aled of varietios whech giva diffarent responses 1o different disturtances; 4) Has Seited
mavement, 50 that it can be used as an indicator of the siate of the Incal envinonment; 5) Easy 1o coliect
ard 1o identify its Family lexa; 6) Sampling is 2asy to do, inexpergve and does nol have a negalive impact
cn ather Bving things Rahayu in (Panjaitan et al., 2071). This iz in e with the opemion of [Anyemwu st al.,
2014 stating tha! macrainvetebrates are deal bnindicaiom bacauss of their widze disirbution. ease and
low-cost sampling. In edditicn, Ry wery sensitive (o argan contaminants.

The use of biotic ndax io assass the water qualty of the Paso iggywas stil limied. so & was
neceseary to study macromvertedrates as bisindieators of arganic pofiution and water quaggy levels in the
P River, The pupose of this shudy was io analyze the level of crganic pollufior and waler qualty in
the Poso River using macminverdebrabe mmdcalors, 5o 85 1o provide miormabion for better managament of
rver weler quelity in ds uilzabion,
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RESEARCH METHODS

The tvpe of this research was quantitaiive descriplive research which shows a descripbion fram
the data abdained al the observation location, This research was conducted in the Posa River inthe Posa
Hota Selatan and Posc Kota sub-districts in July - August 2021, The data’sample callection sites cansisted
of 4 sialions including: station 1 localed in a residentisl srea (Fgue 1); sisticn 2 located n the central
markal (Figuee 2); sta%on 3 located in the fofu induslry (Figure 3); and stafion 4 bocated in the ashuary
araa {Figure 4).

ling poink
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Fgue 1. Slafion 1 b

Fore 3 Sigion 3 oosled in e ol indusiy
Foure 4, stason 4 oeated 0 he esany are

A descriglive quantitative approach is 8 lype of research that describe a population or siluation
accurately wsing dala chblemed & T cbservalon kcatbn The study popuiation was &
macroinvertabrates in the Posa River, The research samples were ol macroinvericbrades found at the
fime of sempling ateach stalicn. Detawas collecied by deteanining the paint for sampling first. The bodtom
subsirate of the Poso River was mud 3o that macroinveriefirates qgpid onfy be colected using 8 swesping
fechnigue, nemely by sliring the waler using a stick with a net an the bank= of the river i a deeclion
agamet the cumment. AN gamales (cahoh) than were transfered inta the semale contzines. Mesd was saring.
The eaising biolas were absarved and grouped based on the simiaily of shape and characieestics in
the sorting containar, Biola ware then courded and then idandified wing e Bicmenitoring Guidelines jar
Momiloring Watarshed Health (Ecedon, 2013).
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Furthermaore, physical and chemical condilions of the mer alsp were taken into account by
meaguning the acidity level using a pH meter, waler temperature using a thermameler, furbiddy of the
water wsing a urbidimeter; and dissalved cwygen levels = waber using @ DO meter, The date analysis
iechnigue used was the FBI (Family Bictiz Irm::flfurmﬂau:. Todlones:

Exi.ui
s
SEE

Hates.

FEI = Family Biolic Index

% = Mumiber of tiota | animal par family
fi = Family inferance vaiue

K = Tatal number of samplas
{Ruskasin et 2, 20M8)

FINDING AND DISCUSSION

Risuts The Blomaonitcaing of water qualty and organic paipition levels in the Poso River was
camisd ou at four slations, Samgie anabysis was camied out for the physeal and chemlcal pasametess af
the river waber where he mecoimeriebrate samoles wers taken, by messumng the acidity level using a
pH metar, water temperature wsing a thememeter, and dissobeed oxygen fevels in water using a 00
mader. Based on the obsenvalion resulis and analvsis of madroimarobrate samgias found 0 e samplis
collection area, the dala chtaned will be displayed eccording io sach sampling slstion,

The aquatc habifal at Stebion 1 had 2 base subsirale i the form of mud. There were aquatic
wapgatehions on the banks of the nver, namely grassas, sheubs, and frees. There were piles of domestic
gerbage on the riverhanks snce s aree wes residentisl. The measured pH level was 90, waler
temperaiure was 29°C, and dissoived oxygen levels was 6.0 mgl. Macroinvertebrate data oitained during
sampling &t stabon 1 & shown in Table 5.

Table 1, Macminvertabrate Blota af Station 1

Mo Mame (FamibyiOrser) Numbar of Tolranm valm wih Exi.ni
Incivisuals (6] it =

1 ahoae a 5 n 55

2 fomdae 2 a 12

1 Mapidas 3 i 18

Tokl ) 4 &

Based on Tabk 1 adowe, Tines racrinerieh rale bola famiy laks wire obiained wilth a Family
Biotic Index (FBI) value of 5,33, which means ihat the waler qualiy & staion 1 wes modarate. Judging
Trom the level of erganic paliution, the river waser o1 this station was categanzed as moderately polufed,
The watar quaity ai station 1 [residenfial area) was cetegorized as modesate and the leval of palfution
was moclersdely peduted, In the area the paluticn was from comestic actvitas which can be sesn from
the accumuletion of household gadage from regidents who bve near iver barks, The mver banks were
used by resadents 38 parbage dumps. There wers oaly 1 macromvensbrals baxias found at thes station,
namedy Wellidae, Gamdae, and Mepidae Thase fypes of mecmvertebrates are predstory animals that
eat other arémalz as prey. Ther axistence i ganeraly jumping on the suface of the waler fo calch their
pray near the swface of the watar.
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The condilion of the aqualic habitat at Siation 2 was not mauch diffesent from Station 1, which had

& base substrate In the formn of mud, There wese aquatic vegetatiors on the dver banss, namely rass,

shnubs, and bamboo brees, The tvpes of sobd waste found on the rver Banks were in the form of Reasiock
manure and discarted I=fiover fish weste. Staban 2 was 8 cenlrgl markst area facated on the banks of

the river, The messurad pH level was 8.5, (he water temperalure was 300, and 1he dissaived ooygen
bavel was 580 mgil. Macminverlebrate data obtained duning sampling ai stalion 2 is shown in Tabla 2.

Tabin 2. Macmimvertabrase Blota af Station 2

Mo Mame [FamiyiOrder) Wumbee of Tolrance walue xmhi xif
ndidduale fe) a0 Lo

1 Paamephusoee 1 G B 5 ED

2 Mepiiaw 3 i 180

1 Velicae ¥ 8 15

4 Baeidee 1 5 5

q | manidae 1 i &

Tots () % 212

Thera were 5§ family laxes of memromvertabrate biota found in Stafion 2 with 3 Family Biotic index
{FEl} vabue of 5,80, which means that ihe water quality al stalion 2 was mbher poor, Judgng from e kel
cf onganic pallubon, ihe over weler et thes stabion cateqorred 85 s heseily polided. Mars
macronvertabraies wame found at sistion 2. Apart from predatory spacas, nemely Nepidae and Vellicae,
macrovertebrates fving as oolleciors were also found, namely Pamlhelphusicae, Beelidae, and
Lymneadae Rmni in {Susent, 2017), siated fhat fe collackar group aats the fine padtickes caried with the
flow of watar. Siabon 2 was located i the central market area and directy adiacent b the meer wheére sl
1he washe peoducad, bath 2olid and Rquid, was dinaclly dschasgad o e fver body. Tres rasulted intha
bavel of pollution at stalicn 2 beng categonized as moderalely poluled, wide lhe waler gualily al tis
siaton was rather poor.

The aquatc habdat at Statlon 3 rad @ base substrate in the foem of mud There wane aquabc
vanalations on the mvar banks, namaly grassas, shrubs, and vanous iees. The measured pH sl was
8.4; the water temperalure was Mol and the dssohved axygen content was 5,75 mgl, Macsoamesrterate
data obbaingd during sampling 21 station 3 shown in Tatle 3,

Tabde 3. Macmimeertabrate Biotn ot Station 3

Mo Hame [FamiyiQndar) Musmisir
[rBvichisis (ki

af Hﬂnn ke  WkH FEI = Eir:ri

i AL
I

L]

fi

35

] 245

1 Gamgan n
2 Vsl

3 Thianlae
3 Al as

8  Bucohdhe
Tkl (M)

B AT e Fd RS
o' K= NN = K- ]

Al Bafon 3, mane types of mecroimvetebate boa were feund than in Se pesous bvo stalions,
which were 5 family taxa of macroinveriebrate biota, with 3 Farndy Blobic Index [FBI) value of 6,13, whizh
mazans fheal the water quality a1 station 3 was rathar poor, Juckgng froen e laved of ceganic palluson, the
rivier walier 81 1his S1afion wars calegonzed as quite heaviy polluled. AL station 3, the bigpes! conlrisggy to
water pollition was Bquid waste from the tofu faclory whick was directly discharged into the river, i was
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found that the waler quelity at slation 3 was rather poor with the level of organic polluson incleded in the
category of moderately poluled. Thisridss and Buccinddae, macrolnvestedrate specees that lve as
sorapers, waee found inhis station, Scrapers arealgae eaters alfached o the surface of rechs end chjests
i the waier. Alhough he numbers are smell at this sislion, Thiardes, and Buccinides are pollution-
resisiant animais with & kaierance value of T, This was in accordance with Sieni in [Haflen e al. 30200
who focund thal the macrainvenabrates in the Thiaridas family are resisiant bo polulanis.

The finding of enimals resisfant to pollion and also some aremals (hal e e predators and
collectors have provided & clear iact thet indusinal waste that was directly discharged indo the river has
polluted the rvar water and affected its quality to a worss level. In line with this. (Rustiasib of al, 2018}
sialed that dis pesing of waste from cammunity acliviies directly into tha maar resulled in dacreessd rvar
waber quealily and affected the survival of orarisms & e river

The cardifan of the agualic habitat a1 Slation 4 was tat i had # basic subslirale in the form of
mud. Vegalations oo the banks of tha fver were Eacking, ooy gra:ss. Thare was vanous househald wasis
Tound whech was disposed of directy in the moer Doy since hene were houses Aght in the rser araa, The
measurad pH level was 8 8, the waler lemperalume was 30°C, and the dissclved oxwgen conlenl was 4 52
mgf, Macrommvertetrate data obtened during sempling &1 staticn 4 = shownin Tabke 4,

Tabée 4. Macroimeeiabraee Biola al Stata 4

Mo Wama {F aeslyiOnderj) il of Tolsrwsca welee  2i0 _—
indhiduals () {ti] = N

1 Burcinidas o 7 140 6,20

i Ayums 1 8 B

3 WWnenas £ £ 180

Tadai M) £3 1

Thera were 3 tamily tgryf macroinvertabrete biata found at station 4, with & Family Baotic index
{FB) value of 6.2 which means that the waler quakly &1 slation 4 was rather poor. Judging fom tha level
of orgamez polutian, the river wabar at this stabion was considered (o be quite heavity peluted. Al statien 4
which was located in e estuary arga, 3 lypes of macsinveriebrates were found, namely Buccnicae,
Abydan, and Vivigaridae, The highes! FBI value obtained al this slabon was 6.2, smeaning Mal the waler
quasty was rather poor and the level of organic pollution was moderately poluted lavel. This station was
the: mest doawnstream of all resaerch Slations and \ggs focated Close 1o the river mouth whers &l organic
pollutarts wera cobectad, This was supperted Dy (Ramuna &l al., Z078} hat the concaniraticn of nitrate
ks influenced by ihe input of organic mater originating from humen sciviles armund the weles, ba i land
erasion, household wasle, or agricultural waste fat = caried direcily infe water bodes,

Comprehensng data on river quality and arganke polkibon kveds in the Poso Rver inthe Sauth
Posn City and Poso City Sub-dstict wes made Io recap $he data of mecrodnvertebratas found &t all
sampling stabons, from siation 1 to station 4 which is shownin Table 5

Tabde 5. Macsnirmesrtabrate Biola ai AN Ressarch Sations

Mo Hame -‘[F.Ini]l.l-]rﬂl']] Mumber of Tolranco salug x. Txn
inlvidesls (&) 1) FBI = ——

1 Valse 9 - 45 513

x Gomim 32 i 182

3 Mepidaw k] g 198

| FParathelphusiise 1 i 5]

5 daalies 1 5 =)
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i L pmigeiag 1 t &
r Thiancdan ) ) 14
B Al ) i 1
B Buicindae 23 T 175
W 0 fi 180
Total (44) 1% &3

3

In &l resegrch stations, 10 family pea of macroinvertebete biota were found :i:h a Family Biotic
Inday [FBI) value of B.13, which means thal fie waler quality of the Pose River in the South Paso Cily
ard Poso Ciy sub-disincis was rather poar. Judging from the bevel of orgersc poluticn, river water in this
area was conside red o be quite heasily polluted, The research results on the water qualiy of the Poso
Révar using biomonfosing bachnigues with macroireriebrales showed there wera tan family lza of e
macroinvertabrele bioda wih a Family Beotic indax {FBI} velua of .13, Od Tha ten 2o, thana wera eght
Taxa with 3 Ioleeance pumber sbove 5 which indcabes resistance [0 dver polulian, Some biotas with a
folerance number of 5 wene found in small quenbbes because these bypes of ol wane geneally
semitia b paiution. If there was high ancugh arganic polluSonin the Aver watar, the macrinverabrate
Dintas byt are sansdhee b pollution would leave 1o find & mone sutabie area. The poIWants SoUre wens
saveral i usines [Hal dispose of ther wase deectly [0 rmer bodies. Likewisa, iesicents’ activities, both
satbemants, and manoats use the rver 88 8 dumping ground for garbage.,

Soma of the physacal and chemizal paremeters of waler meagured a5 supporing Jata wene
describad as fofiows: femperature and deqree of acidity (pH) a1 the four stalions did nol differ L i3 fram
aech ather, namely between 250 -300 and 8% respectively, and siil sooeplabie according 1o the waler
quety standands of class || and class Il for the use of ciean waler. This was possible becaigs i e river
body theme was no mdusinal wastewsaler which has a feghar semparature and scidity leved beyond the
theeshoid In additicn, e swift cuments of the rver aso aflect the diusion of ecidity levels. This is
supported by the opmien of (Nuludemo & Mustald, 20T} stating that aquatic bicta can live in waters wih
2 pH ranga of T-1.5.

The avemge dissalved cxygen level st ell four stalicns was 553 mgil. This valua indicabad &n
acceplatle rasult according o water quality standads becausa it was abova the threshold and was slil
suitaibla for mecr@veds brabae. In Bne with tha opirsan of (Ratik, lin, Pihanta Wahya, 2018), which statad
(9t coygen s needed by an arganism o high ooygen kevels indicabe that mose anganisms are kvng. High
favels of dssabved oxygan in he waler mdcate that the waber had nof been heavily poliuled and the waler
can ba used for vanious purposes, even for consumpban. This was supparted by (Pasising et al, 2014,
that cooygen B i stagnant wabers ane iowes than in fowing waters, because hiy provice opoorunies
foe cocygen chtfusaon o air o wabar dus o waler mowament.

Ancther physical parsmeler hal ko affeck Se lile of macoinverdetsales = lemparatune.
Temperatures that ara oo high wil cause macronvariebrates to decrease and aven dia, Measurement of
teenparaiune parametars shaws tal the average temparaburg al e fowr ofsarvaton slabons was
2AT5C, I was sl an sppropnate temperature far the growth of macnsinvenebeates, In accondance with
{Pamuji el &, 2015], the sunvival of macrazechenthas will be theatened if f Bves in a temperatire rangs
of 354000 and i will affect migraticn, metabois rase, and mortalily of macraecobenihos. Furtharmon,
{Sulanto & Purwasih, 2015} ergues that agualic organisms such as macroinverisbrates can five in a
@roeraiue rangs of MG - 30°C, Furthenmorne, (Abdul Halim et &, 2018 stated that lemperature is a
walter quaiity paramaler thal deectly effects the physiclogical achvitise of aquatic crgamsme. Tha duygen
requiremants of squatic anmals fend to increzse shnarmaily with every 10°C increase i the iemparaturz
range the origenism can tokrake.
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iHamekonds et &, 2019 stated that the condifion of poor Aver quakty shoud nof be efl alone.
The stipulation of waste managemend regulations for indusines is necessary so thal the wasle discharged
ik the river i in 3 sutable condbion for dispasal 5o that & does not polide the ervimnment and weukd
not hawe @ negative impact on the community. Water quakty needs io be analyzed o determing the
sultabiity of water in 8 particukar designalion by comparning it 1o Ihe waler quaity standands acoording to
walter class. (Fahiun et &, 2013) alsa stabed thal the high arganic mafer in the walers can damage the
quasty of the waters. Thig can ba ovamcoms by minimizing scivilies that can damags watar quality, far
axampla by not disposing of domestic and indusinal waste inwa the nver. Proper usa of rivers cen mamntain
waka qualty.

CONCLUSION

Based an the resulls of the study, the vaive of the Famiy Bictic Index (FBI} was 6.11. By using
macronvertabrate indicators, it can be conduded that the fevel of crgare pollubion of the Pozo River was
raiher hieavy and tha rives water gualily was In ratnar poor conoikon
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