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ABSTRACT

The culture of fish floating net cages is oofethe main activities of fisheries in Maninjau LakRecent
developments indicate thtte various activities has caused various problemshsas thedeclinein lake water
quality. The decrease in water quality has causebks mortalityof fish that are kept in floating net cages, for
that the observation of water quality conditionpesally tracemetals were done. The results sho@edL.11-
32.65 pg/L, Cu 109.5-451.50 ug/L, Pb 0.16-27.66_ughd Zn 82.50 - 409.01ug/L. With reference todgbality
standards of water quality according to GovernmBegulation Number 82 in 2001, it can be concludedew
quality has not been entirely feasible for fishnfiamg. These conditions will deteriorate furthertlie event that the
timing of the upwelling process can not be predicte
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INTRODUCTION

Maninjau Lake is a tecto-vulcanic, located in thistritt of Tanjung Raya, Agam Regency, West Sumatra
Indonesia, on geo- graphical position E: 01026.63"- S: @25'02.80" and E: 16007'43.74 "- E:

100°P16'22.48", located at altitude of 461.50 m above lewel with the surface area 9737.50 ha. Basethen
Schmidth-Ferguson climate classification, this ldies the characteristics of climate a types andia@nrainfall
around 3,490 mm. Maninjau Lake is a natural resouhat has a very important role as a tourist dastn,
Hydroelectric Power Plants with a capacity of 64 Vid&pture fisheries and floating net cages farming

Fish is one of the foods that contain a varietysolbstances, in addition to the price of which isegally less
expensive, fish protein absorption is higher coragdo other animal products such as beef and ahjdlerause the
fish meat has protein fibers are shorter than itter$ beef or chicken protein. Kind is very diveesal has several
advantages, such as omega 3 and omega 6, and temagke acid composition. Fish is also an exceleod
nutritional quality, because it contains approxiehatl8 grams of protein for every 100 grams oftirish. Whereas
dried fish can reach levels of 40 grams of probeib00 grams of dried fish. Compared with otherdf@agredients,
fish contain essential amino acids complete angt meeded by the human body, and therefore thetyualifish
protein comparable to meat protein quality [1].

Currently, concern for the aquatic ecosystem of ilfan Lake increasingly less noticed by nearlyusiérs of the
aquatic ecosystem of the lake. Ecological princigheat the waters of the lake has a carrying cgpatithe waste
that is limited is not understood by most peopl@whke the lake. As examples of the use of theflakaquaculture
activities with fish floating net cages always ie&@se every year [2-3]. Until the end of 2014, thveeee 20,000 fish
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floating net cages units operating in the watémslaninjau Lake. This amount has exceeded the tayrgapacity
of the waters of the lake for fish floating net eagctivities. This will put pressure on the lakaers is increasing.

On the one hand, the development of fish farminthenfish floating net cages will have a positingact in the
form of creation of new jobs and increase the ineahlocal communities, but on the other hand, #ffert will
bring negative impact on the aquatic ecosystenheflake. In this case, the fish farming activitigsh the fish
floating net cages will directly affect (decreated quality of the waters of the lake. The infloertaused by waste
feed and pest eradication substances fisheri#ise ifoncentration exceeds the threshold, can padintl poison the
waters of the lake biota [2-4].

Mass mortality of fish farming in Maninjau Lake digeoccur as a result of up-welling phenomenahathteginning
of 2008 until the end of December 2014, raises tiues and highlighted the various parties. In thisase
aquaculture fisheries sector in particular is rdgdras a trouble maker that causes degradatioratefr \quality of
Maninjau Lake, so that led to the unfortunate deditthe fish. Although it has not been scientifigadroven, but it
is a challenge for the actors to be able to applyvation technology to minimize waste, especiallgste from the
rest of the fish feed.

The development unit floating net cages in a tesgrolled area of cultivation has negative impactthe aquatic
environment. The negative impact is often causetypdue to lack of attention to the principlestethnology in
fish farming with floating net cages system. Ineffort aquaculture, it is important to learn thendition of the
quality of water to be used as an indication offdasibility of a body of water for aquaculture. ianage fisheries
resources are better then one of the requiremiatsriust be considered is the quality of the wdtgrsPlants and
aquatic organisms can grow and develop properBsetorganisms require certain requirements in &istdt is
water condition [6-7].

The problem that always arises in floating net cageaculture systems is environmental pollutionseduby
various activities around the waters and farmirsglit This contamination can be physics-chemicdlupon in

particular (temperature, brightness, pH, Dissol@ggen, Biological Oxygen Demand, Carbon Oxygen Bean
nitrate, nitrite, ammonia, phosphate and sulfaféle results showed a temperature range 27.1°Q9&ightness
76.1-83.5 cm, pH 8.7-9.8, the DO 8.04-8.91 mg/L,B@51-3,39 mg/L, Ammonia 0.47-0.50 mg/L, Nitrite56-

0.59 mg/L, Nitrate 0.43-0.47 mg/L, COD 2.71-9.28/Imghosphate 4,63-5.04 mg/L and Sulfate 9.00-11g0L.

With reference to the quality standards of watealify it can be concluded water quality has no¢rbentirely
feasible for fish farming. These conditions willteléorate further in the event that the timing bé tupwelling
process can not be predicted. For that we neaddablutions to prevent mass death by using Agniasd8].

Heavy metals found in all layers of nature, butény low concentrations. In the sea water concéatraanges 10
°.10° mg/L. At low levels, some heavy metals are gehenalquired by living organisms for the growth and
development of life. But on the contrary if thedéis rising, heavy metal turns into a toxic prdjees[9]. Increased
levels of heavy metals in seawater occurs becalifeednflux of waste containing heavy metals itihe marine
environment. Wastes that contain many heavy matelsisually derived from industrial activities, mig, housing
and agriculture.

Presence of heavy metals in the waters has long lbeavn to adversely affect the lives of aquatigamisms to the
individual level and community structure. Humanitt is the main source of metal inclusion inteethquatic
environment. The main source of income metals isveld from mining activities [10], liquid householdaste,
sewage and industrial waste as well as the flowgrfculture. Research results [11] shows that iitt@ios heavy
metals Pb, Cd, Cr and Cu in sediments in Lake Raniag that have exceeded the maximum thresholbystte
Australian and New Zealand Environment and Congienv&ouncil (ANZECC).

Based on the description above, it is necessastutty to obtain water quality data, especially lyearetals in order
to know the extent of the carrying capacity of wajaality for aquaculture floating net cages inrifgau Lake
with reference to Government Regulation No. 82@on the Management of Water Quality and Watdutian
Control [12].

The research goal is to determine the parametensafy metals Cd, Cu, Pb and Zn on the locaticifoating net

fish farmers belonging Fish Farmers Group Tantiaka) Maninjau Lake Region, as well as determinimng t
location of a suitable cultivation to support oingrowth.
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EXPERIMENTAL SECTION

Water samples were taken from 8 sample locatioridaninjau Lake (Figure 1) using a Kemmerer watendar

volume of five liters with a depth of 0, 4, 8 an?l h. Kemmener water sampler slowly lifted and opletie water
faucets expenditure, then the water entered i@s#mple bottles of water and closed. Water sarfgrié¢race metal
analysis, then preserved in nitrite acid 65%. toabalyzed at the Laboratory of Analytical Chemistyndalas
University using AdSV (Adsorptive Stripping Voltanetny), [which has a precision of Cd 0.39%, Cu 0.74%%6
1.35%, Zn 0.04% and a minimum detection limiCaf 1.021pg/L, Cu 0.987ug/L, Pb 0.972 pg/L, Zrb08y/L].

In the measurement with this AASV, each carrietbsep times.
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Figure1l. Map of Maninjau Lake
RESULTSAND DISCUSSION

Adsorptive stripping voltammetryvaschosenas analternative methoaf analysisbecausat hasmany advantages such
as: high saltcontentof sea watedoesnot interfere, high sensitivity, lowletection limit in pg/L, simple and easy
samplepreparation,rapid analysis, less infra structutk8{17] In addition, with this method it igpossibleto learn
chemical species of heawgetals [8], which can not be done with otherethods.

Comparison of the results from laboratory analysing Adsorptive Stripping Voltammetry with quglgtandards
for freshwater fish farming activities (class IBcarding to Regulation 82 of 2001, can be seérainle 1.

Table1. Heavy metalsin water at different location and different day sample

Parameters Results of laboratory analysis10®| Quality standardsfor freshwater fish farming activities

No (mg/L) (class 1) according to Regulation 82 of 2001 (mg/L)
1 Cd 1.11-32.65 0.01
2 Cu 109.5-451.50 0.02
3 Pb 0.16-27.66 0.03
4 Zn 82.5-409.01 0.05

Based on Table 1 obtained by the measurement efyheatals Cd in most of the research and samptingtions
on different days showed large variations, randgign (1.11 -32.65)18 mg/L, with an average value 18.12x10
mg /L. Furthermore, from Figure 2, it was foundtttiee average value of Cd is high on the locatibthe sample 2
and 8, as well as the value of Cd in the secondobagis higher than the first sampling. The maause was a
rainy day at the second sampling, and suspecteal sedmium (Cd) into the waters of Maninjau Lakeisnment
as a result of human activity. Cd source thoughtawee come from air pollution, cigarettes, watetlsydungsida,
fertilizer, dust, waste water processing and waatefV. In general, the average value of Cd is abovevéhee of
the quality standards set by Government Reguldtion82 of 2001 which is lower than 0.01 mg/L, sattthe
waters of Maninjau Lake is not entirely suitalibe the cultivation of freshwater fish.
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Figure2. Heavy metal Cd in different location and day samples

Copper (Cu) is a heavy metal found in natural weagerd is an essential element for plants and asirRasults of
the study of heavy metal content of Cu as showiidhle 1 showed the results of measurements of Ghean
majority of research and sampling locations onedéht days showed large variations, ranging fro®0 @3-
451.50)10° mg/L, with a mean value 247.19.65 X1@g/L. Furthermore, from Figure 3, it was found therage
value of Cu was higher second sampling. The mairseavas a rainy day in the second sampling. Cuceour
derived from erosion events (erosion) mineral rocksst and particulate Cu in the layer of air, whihe non-
naturally derived from human activities, among oshef the shipbuilding industry, wood processindustry and
household waste [19]. The existence of Cthinwaters of Maninjau Lake could be derived fritwa erosion
in river catchment areas around the area of Manihfke, household waste and wood processing indtmtithe
manufacture of a motor boat. In general, the aweradue of Cu is above the value of the qualitydtads set by
Government Regulation No. 82 of 2001 is equal t620ng/L, so that the waters of Maninjau Lake i$ ewtirely
suitable for the cultivation of freshwater fish.
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Figure3. Heavy metal Cu in different location and day samples

Based on Table 1, Pb heavy metal content in therwatmost of the research and sampling locationditierent
days showed large variations, ranging from (0.16@y 10° mg/L, with an average value 13.91%16ng/L.
Furthermore, from Figure 4, found the average valueb is high on the location of the sample 8p éfee value of
Pb in the second sampling is higher than the 8eshpling. The main cause was a rainy day at thensec
sampling, and allegedly metallic lead (Pb) into tha&ters of Maninjau Lake environment as a resulhwihan
activity. Increased levels of Pb in the waters & riihjau Lake sourced from motor vehicle exhaustssions and
industrial waste using Pb. The waters of Maninjalkd.Pb heavy metal content results can be deriged the
exhaust emissions of motor boats used for touristiwiies and transportation for fishing activitida general, the
average value of Pb are below the quality standsetiby Government Regulation No. 82 of 2001 i6.68 mg/L,
so that the waters of Maninjau Lake suitable feshwater fish farming.
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Figure4. Heavy metal Pb in different location and day samples

Results of the research content of heavy metalasZzshown in Table 1 shows the results of measursneéiZn in
the majority of research and sampling locationsddferent days showed large variations, rangingnfr(82.5-
409.01)1C mg/L, with a mean value 245.76 x1éng/L. Furthermore, from Figure 5, the average eslabtained
Zn were higher in second sample, the main caueikeavy rain. The quantity of zinc pollution iraMnjau Lake
caused by domestic sewage from communities ardumahtlustrial waste stream and a relatively higlydiaput of
pollutants entering the river upstream to Manirjake. In addition, zinc pollution comes from natwaurces such
as residual mineral rock erosion along stream and garticles are carried through the air [20].general, the
average value of Zn are below the quality standaetidy Government Regulation No. 82 of 2001 isabtpu 0.05
mg/L, so that the waters of Maninjau Lake suitdbtefreshwater fish farming.
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Figure5. Heavy metal Zn in different location and day samples
CONCLUSION

The development unit floating net cages in a tesdrolled area of cultivation has negative impattthe aquatic
environment. The negative impact was often causetlypdue to lack of attention to the principlesteéhnology in

fish farming with floating net cages system. Inedfort aquaculture, it was important to learn tloadition of the

quality of water to be used as an indication offdeesibility of a body of water for aquaculture.€eTresults showed
Cd 1.11-32.65 pg/L, Cu 109.5-451.50 pg/L, Pb 0.16@2 pg/L, and Zn 82.50-409.01 pg/L. With refeestw the

quality standards of water quality according to &ownent Regulation Number 82 in 2001, it could cbacluded

water quality had not been entirely feasible fshffarming

Acknowledment

The author would like to thank to Directorate Gehef Higher Education, Ministry of Research, Teglogy and
Higher Education, which has funded this study, dnoadance with the Agreement on Implementation @dding
Higher Education Grant Number: 030/SP2H/PL Ditlitets/ 11/2015, dated February 5, 2015.

946



Deswati et al J. Chem. Pharm. Res,, 2015, 7(8):942-947

REFERENCES

[1]D Mochtadi. Protein: Source and Technology. iftimiversity Center for Food and Nutrition. Bogogrcultural
University. 1989.

[2] Marganof. Model Water Pollution Control in Majau Lake. Graduate School of Bogor Agricultural
University.2007.

[3] Erlania; Rusmaedi; AB Prasetio and J Haryddnpact of Event Management Feeding Tilapia Aqitacs in
floating net cages of Maninjau Lake. Proceedirfgh® Aquaculture Technology Innovation Forug010.

[4] H Syandri. Impact Research Reports Floahlgg cages against Maninjau Lake Water Quality, sémeed in
Panel Discussion Press Club (PPC), Pad20@p.

[5] US Nastiti; S Nuroriah; SE Purnamaningtyas; &eBtamihardja.Indonesian Fisheries Research Jourrdl01,
7(2): 22.

[6] CE Boyd. Water Quality Management for PondhFiSulture. Elsevier Scientific Publishing Company,
Amsterdam New York.1982.

[7] H Effendy, Assessing Water Quality and Enmimental Resource Manageme2@03.

[8] H Suyani; Deswati and Refilda. Analysis ofaW¥r Quality in the Maintenance of Freshwater fisfloating
net cages at Maninjau Lake , Agam, West SumBtesented in National Seminar at Pontianak 6- B2UES.

[9] JDH Philips. Proposals for monitoring stuglien the contamination of the east seas by tradal raad
organoclorine. South China Sea Fisheries DeveloparahCoordinating Programme. FAO- UNEP, MadB&0.

[10] DW Connell and GJ Miller. Chemistry and Ecdtmtogy Pollution, Y. Koestoer (Translator), Indeie
University Press, Jakart2006.

[11]TR Soeprobowati; WH Rahmanto and JW Hidayae Emvironmental Change Ecosystem Assessment tgperin
Lake Swamp Dizziness Using diatoms as bio-indicat@esearch Reports, State University of Diponedi@b.

[12] Government Regulation No. 8 in 2001. WdeHution Control and Water Quality Manageme@inl.

[12] Deswati; H Suyani and Safnindo. J. Chem2012, 12(1) : 20 -27.

[13] Deswati; H Suyani; Safni; U Loekman and Hdkaindo. J. Chem2013, 13(3) : 236.

[14] Deswati; E Munaf; H Suyani; U Loekman and Hd®aRes. J. Pharm, Biol. Chem. $S&014, 5(4): 990.

[15] Deswati; E Munaf; H Suyani; R Zein and H Pa/lian J. Of Chem2015, 27(11) : 3978-3982.

[16] Deswati;  C Buhatika; H Suyani; Emriagind U. Loekmarnt. J. Res. Chem. Envirqr2014, 4(2) :143.
[17] R Jugade and AP Joshnal. Sci, 2006, 22(4): 571.

[18] W Widowati; S Raymond and JR Astiana. Meftaixic Effects, Prevention and Control of Pollution
Publisher Andi, Yogyakart2008.

[19] H. Palar, The Heavy Metal Contamination dixicology, PT Rineka Cipta, Jakarta004.

947



