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Abstrac - Zinc (Zn) is essential heavy metal for plant growth, but could be lethal for some aquatic organisms. While its accumulation in
mangrove ecosystem increased along with the increasing input to the river runoff. This research aimed to observe the concentration of Zn
in mangrove sediment and water within mangrove ecosystem in Demak coastal area and its pollution state. This research was conducted
through observation involving 4 sampling stations and 3 sampling transects at each station. Data collection including mangrove
structure and concentration of Zn in mangrove sediment and water. The result showed that mangrove distribution along Demak coastal
area varied among stations. Station 1 and station 2 consist of Avicennia marina only, while station 3 consist of Avicennia marina and
Rhizophora mucronata and station 4 consist of Avicennia marina, Rhizophora mucronata and Rhizophora stylosa. Average sediment
heavy metal concentration at each station was: 415.81 mg/kg; 561.15 mg/kg; 486.23 mg/kg and 11,507.18 mg/kg respectively. While
average heavy metal concentration in mangrove water was 0.12 mg/l; 0.12 mg/l; 0.09 mg/l and 0.17 mg/l respectively. The
concentration of heavy metal in mangrove water of Demak region had exceed the maximum limit allowed by the government; while the
sediment concentration of heavy metal had exceed tha suitable concentration for organisms.
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I. INTRODUCTION to Kathiresan (2003), complexity of mangrove aeriabts

Mangrove ecosystem had been known to provide rlatuypday an important rules in sediment trapping. i ¢ther side,
function to protect coastal area from the impacthef ocean Nasr et al. (2006) mentioned that sediment servieasy
and land activities. According to Yunus et al. (2D1 metal reservoir. There were also correlation betwsssliment
mangrove sediments have the capability to trap mtdin grain size and heavy metal concentration. Finerinset
heavy metals from indirectly enters the other estesy, such grain size contain more heavy metal concentratian coarse
as seagrass and coral ecosystem. Mangrove treestrbag sediment (Maslennikova et al., 2012).
capabilities in heany metals absorption and fixafidumar et Since mangrove plays important rule in sedimemiptirag,
al., 2010). According to Defew et al. (2005), tlapability of heavy metal accumulation comes along with sedintienta
mangrove ecosystem in heavy metal retention isethby its process. Concentrations of heavy metal in mangrove
anaerobic and reduced condition which is rich dfblside and sediments all over the world are elevated whichcaresed by
organic matter. long term pollution caused by human activities (isaand

Coastal ecosystem in tropical countries are mostBantos, 2000). According to Chaiyara et al. (201®&avy
mangrove abundant. Demak region is one of manynsgn metals are taken up directly grom discharges ofstaba
Central Java which naturally abundant of mangrolatp. communities, ships, rivers, atmospheric depositod land
Mangrove ecosystems are mostly found around theagsts runoffs. Since urban development areas are clos@atmrove
and immersed wetlands. Unfortunately, increasindgang ecosystem, large input of heavy metal into mangrove
activities lead to the increase of pollutant disgkato aquatic ecosystem are generated from industrial and domeststes
system, such as river runoffs, estuaries and coast®rding

52
© Waste Technology, Vol 2(2)2014 - ISSN : 2338-6207



Waste Technology, Vol. 2(2)2014:52-55, Endah Dwi Hastuti

which contain trace and heavy metal in dissolvediqdate concentration of Zn in sediment and water withinngrave

form (Preda and Cox, 2002). ecosystem in Demak coastal area and its pollutite.s
Mangrove plants were also known to absorb and

accumulate heavy metal in its tissues (Prica et 24107).

According to Kumar et al. (2008), the uptake of\hemetal . MATERIALS AND METHOD

by plants is passive and its translocation fromtgdo other This research was conducted through field obsematnd

organs is generally low. The concentration of heawtal literature study. Observation was conducted in mare

within mangrove plants are varied among organs.eSo@avy ecosystem within coastal area of Demak region. Four

metals such as Pb and Zn are mostly acumulatechilgrave sampling station was occupied for observation, vidiclg 3

roots, while accumulation in stems and leaves amed sampling transects at each station. Sampling swtivere

(Kumar et al., 2010). defined purposively to achieve proper informatidnheavy
Heavy metals are bioaccumulative especially to ticuametal concentration from different mangrove streetd otal

organisms. Some of them are essential to the ldegsses of of 12 sampling transects was occupied to gain apjate

organisms, while some other are toxic, even at lowformation concerning the distribution of Zinc (Zalong the

concentration (Jakimska et al., 2011). Heavy metalangrove ecosystem in Demak coastal area. Eactetrahas

concentration and accumulation increases as thedse of 10 x 10 m2 of sampling area.

throphic levels of the organisms. As the rise afivyemetal To describe the condition of mangrove ecosystem in

concentration within organisms, the risk of toxiaitould rise  Demak coastal area, observation of mangrove steicias

eiter. Excessive concentration of heavy metals haarged conducted. Observation including mangrove specieses

toxic effects on living organisms via metaboliceinterence species abundance and species coverage of mantyeme

and mutagenesis (Govind and Madhuri, 2014). Data analysis was including mangrove community cétme
Zinc (Zn) is one kind of heavy metal regarded asuse such as relative abundance, relative dominanceiratek of

pollutant in aquatic ecosystem because of its enuiental importance was conducted. Analysis formula inclgdin

persistence, toxicity and ability to be incorpocatato food

chains (Kishe and Machiwa, 2003). According to @hea et RA - ni X 100%

al. (2013) Zn plays an important role in cellulaetabolism ' N

and can be regulated by organisms in their bodyegearch

conducted by Kumar et al. (208) showed that maregrov Notation:

sediments could contain 8.1 mg/kg of Zn while mangr RA = Relative Abundance
water could contain 3.89 mg/L of Zn. While the atvad¢ion ni =  Abundance of Species i
on mangrove organs revealed that Zn concentration i N = Total Abundance
mangrove leaves, stems and roots were 2.89 mg/kg 1
mg/kg and 4.0 mg/kg respectively. BAI

Several research had been conducted to observe the RD: BA X 100%

concentration of heavy metal on aquatic organigsgecially
which lived within the mangrove ecosystem. A resBar  Notation:

conducted by Chaiyara et al. (2013) detected Zi@uination RA = Relative Dominance
within mangrove crabs ranged from 0.38 — 3.92 mg/kbile BAi = Basal Area of Species i
Kamaruzzaman et al. (2010) observed the concemtrafi Zn BA = Total Basal Area

in fish was 19.27 mg/kg. Another research condudigd
Hobbelen et al. (2006) showed the concentratiorZmofin
earthworms_umbricus rubellus and Aporrectodea caliginosa Importance Value Index: RA +RD
ranged from 954 — 1,871 mg/kg dry weight and 676958
mg/kg dry weight respectively.

Massive upland development had became the mainp,i, of 7n concentration in mangrove ecosystem was
problem to coastal ecosystem. Marine pollution sagheavy observed from mangrove sediment and water. Sanwfles
metal accumulation increased over time, and Znrnie of gogiments were collected randomly from each transét

several heavy metal discharge which is resultednftde ., o sampler. The sediment was taken from thessoface
increasing anthropogenic activities. The accumuortatiof untill the depth of 30 cm. While samples of wateere

heavy metal mthe ma-ngrove ecosy§tem ha(.j beca@sﬁho colected from the floods within mangrove ecosystdihe
coastal aquatic organisms. Hence, information caricg the analysis of sediment end water Zn concentration was

current condition is required to formulate betteanagement conducted at Laboratory of Chemical Analythic, Dipgoro
strategies. This research aimed to observe Cu”fmiversity Semarang
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[ll. RESULTAND DISCUSSION 293.67 — 536.86 mg/kg in the sediment and 0.0916 thg/I

The observation on the mangrove structure showerkthin the water. At station 2, Zn concentration wa®$.38 —
were 3 mangrove specieses found in coastal aréepnfak 599.95 mg/kg in the sediment and 0.10 — 0.14 myfhie
region. Mangrove specieses includiyicennia marina, water. At station 3, Zn concentration was 403.4882.67
Rhizophora mucronata and Rhizophora stylosa. Species mg/kg in the sediment and 0.06 — 0.14 mg/l in thetew
distribution and abundance were varied among sistioWhile at station 4, Zn concentration was 11,108:04
Avicennia marina was found at all sampling stations, where i02,101.44 mg/kg in the sediment and 0.07 — 0.17 imghe
sampling station 1 and Avicennia marina was the only water.
mangrove species found. The abundanc&viafennia marina The concentration of Zn in mangrove water accordig
was highest in sampling station 1, and decreasampling regulation of Indonesian Ministry of Environment dha
station 2, 3 and lowest at sampling station 4. @bendance exceeded the allowable limit, but acording to USEHRA86)
of Avicennia marina was 4,067 — 5,600 trees/ha at station fhe concentration were still under the permissibfait.
3,033 — 3,900 trees/ha at station 2; 2,033 — 3t&8k/ha at According to Indonesian Ministry of Environemenguéation
station 3; and 0 — 400 trees/ha at station 4. No: 51 / 2004, concentration limit of Zn in the emfs 0.05

Rhizophora mucronata was found in sampling station 3mg/l (Wahyuni et al., 2013), while according to Wk
and 4 and most abundant in sampling station 4. T{E986), concentration limit of Zn in the water iDQ mg/l
abundance oRhizophora mucronata at station 3 was 1,800 —(Saeed and Shaker, 2008). Concentration of Zn ingnoae
2,300 trees/ha and 4,100 — 5,200 trees/ha at statidVhile sediments varied among regulations. According toMEC
Rhizophora stylosa was only found in sampling station 4 irmaximum concentration of Zn in sediment is 124 rgg/k
low abundance, covering 67 trees/ha. Highest tatelage (Saeed and Shaker, 2008), while ANZECC/ARMCANZ
abundance was found at station 1 (4,700 treesfbidlgwed recommend the concentration range of 200 — 410 gng/k
by station 4 (4,678 trees/ha), station 3 (4,48@sien) and (Lestari and Budiyanto, 2013), while IADC/CEDA
station 2 (3,356 trees/ha)dvicennia marina was also recommend maximum concentration of 150 mg/kg (Wahyu
observed as the most abundant mangrove specieg alenal., 2013). According to the regulation mentihnéhe
coastal area of Demak, followed IRhizophora mucronata contamination of Zn in mangrove sediment had exdbed
andRhizophora stylosa. allowable limit.

Analysis on the Importance Value Index of mangrove The observation of Zn concentration in mangrove
species resulted an absolute importancé&wéennia marina ecosystem showed high accumulation rate in mangrove
for sampling station 1 and 2, Sindgicennia marina was the sediment, but not in mangrove water. It is becaadability
only mangrove vegetation found in both station.saimpling of heavy metal in water is lower than its capapitih attach
station 3, Avicennia marina had higher Importance Valueon the sediment. According to Keshavars et al. 220finer
Index thanRhizophora mucronata. Importance Value Index sediment has better capability in absorbing heawtam
of Avicennia at sampling station 3 was 127.81%udalg Another factor affecting the high accumulation ofi Zn
Relative Abundance of 55.94% and Relative Dominamice mangrove sediment is because the heavy metal upitgke
71.87%, while Rhizophora mucronata had the Importance mangrove plant is low. According to Wen-Jiao et(4b97),
Value Index of 72.19% including Relative AbundanckE annual accumulation rate of Zn Rhizophora stylosa was
44.06% and Relative Dominance of 28.13%. Exceptifora 0.11 mg/kg. Since Zn is essential material for vatien,
sampling station 4Rhizophora mucronata had the highest accumulation of Zn in mangrove organs would notrhéne
Importance Value Index followed b&vicennia marina and growth of mangrove (Shanmugaarasu et al., 2013).
Rhizophora stylosa. Importance Value Index dRhizophora Mangrove structure plays important role in heavytahe
mucronata was 174.04% including Relative Abundance dadccumulaton. Increasing discharge from anthropegenid
76.36% and Relative Dominance of 97.68%. The Ingmme industrial lead to the accumulation of heavy metal
Value Index ofAvicennia marina was 22.05% including contamination in mangrove sediment. Another factors
Relative Abundance of 20.26% and Relative Dominamice affecting the accumulation of heavy metal and mawgr
1.79%. While the Importance Value Index Bhizophora sediment are rock weathering, soil erosion andotliien of
stylosa was 3.91% including Relative Abundance of 3.38%alts. Low grain size as well as silt and clay tiats
and Relative Dominance 0.53%. attributed to high specific area, favour adsorppoocesses of

Analysis on the Zn concentration within mangrovieavy metal (Goutam and Ramanathan, 2013). Thiditom
ecosystem in Demak coastal area showed its varitith in  suits the sediments of mangrove ecosystem.
the sediment and in the water. Concentration ofirZnhe
sediment at sampling station 1 was lowest amongeroth IV. CONCLUSION
stations and station 3 has the lowest water Zn exutnation, Mangrove ecosystem of Demak coastal area consi8t of
while at sampling station 4 was highest among osit@&ions mangrove species includingvicennia marina Rhizophora
both for sediment and water. Zn concentrationati®st 1 was mucronata and Rhizophora stylosa. Among 3 mangrove
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species, distribution oficennia marina was prevalent at all Kumar, J.LN., H. Soni, R.N. Kumar and I. Bhat. 80®iomonitoring of

sampling stations, whiIeRhizophora mucronata was onIy Trace Elements |n Spme Selected Aquatic Mac?rophytﬁrs Reference
to Lake Contamination: Aca Study of Pariyej ComntyrniReserve,

fou_nd in station 3 and ‘Rh'ZOphora stylosa was rar.ely four‘d’ Guijarat, India. Asian J. Microbiol. Biotechnologyda Environ. Sci.
which was only at station 4. The concentration of i 10(4): 803 — 810.
sediment nor in the water had exceeded the maximégmar, J.LN., P.R. Sajish, R.N. Kumar, B. Georgel &. Viyol. 2010. An

allowable concentration. which means that mangrove Assessment of the Acumulation Potential of Lead),(inc (Zn) and
' Cadmium (Cd) byAvicennia marina (Forssk.) Vierh. in Vamleshwar

ecosystem in Demak coastal area was pOHUted with Z Mangroves Near Narmada Estuary, West Coast of &yjmdia. World
Journal of Fish and Marine Sciences 2(5): 450 - 454
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