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Abstract 

Polluted water caused by the impact of eutrophication process known as essential negative impacts by the impedance of 

cyanobacterial species towards the spread of biomass in a freshwater biological system. Phytoremediation is a built utilization of 

green plants in order the evacuate natural contaminants. The goal of study was to assess the chosen submerged plant species towards 

supplement expulsion coming from treated lake water in execution light and capacities. The types of submerged plant species used 

includes Hydrilla Verticillata Sp. (Esthwaite Waterweed) and Myriophyllum Aquaticum Sp. (Parrot’s Feathers) which is to 

evacuate contaminants in water utilizing phytoremediation process. The study was conducted seven times whereby time gap for 

every study was seven days. A total of 7 parameters includes Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand 

(COD), Dissolved Oxygen (DO), Suspended Solid (SS), turbidity, pH, and Nitrite as for water quality evaluation. The comparison 

on the effectiveness of submerged plant species to evacuate and remediate contaminant substances shown Hydrilla Verticillata Sp. 

as the best plant in removing the contaminant based on the percentage of contaminant removal BOD = 66.72%; COD = 77.78%; 

TSS = 55.55% and Turbidity = 0.57%. In conclusion, there are significant changes before and after treatment from both plants. 

© 2018 Elsevier Ltd. All rights reserved. 

Selection and peer-review under responsibility of the scientific committee of the International Conference on Chemical Sciences and 

Engineering: Advance and New Materials, ICCSE 2018. 

Keywords: artificial lake, phytoremediation, nutrient removal, water resources, cleaner production, bio-research technology 

* Corresponding author. Tel.: +6 016 921 1143; 

E-mail address: syukor@ump.edu.my

CORE Metadata, citation and similar papers at core.ac.uk

Provided by UMP Institutional Repository

https://core.ac.uk/display/286440908?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.sciencedirect.com/science/journal/22120173
mailto:syukor@ump.edu.my


Acknowledgements 

The authors are appreciative to Universiti Malaysia Pahang (UMP), the Faculty of Civil Engineering and Earth 

Resources (FKASA) and Taman Pertanian Jubli Perak Sultan Haji Ahmad Shah Kuantan (TPSAS) for their support. 

This a contemporary investigation was made conceivable by a given from the, UMP Post Graduate Research Grant 

Scheme (PGRS) Vote No: PGRS190317 

References 

1] Abdul Syukor, A. R., Sulaiman, S., Nurul Islam Siddique, M., Zularisam, A. W., & Said, M. I. M. (2016). Integration of phytogreen for 

heavy metal removal from wastewater. Journal of Cleaner Production, 112, 3124–3131. https://doi.org/10.1016/j.jclepro.2015.10.103

[2] Akpor, O.B. and Muchie, M. (2010). Remediation of heavy metals in drinking water andwastewater treatment systems: Processes and 
applications. International Journal of the Physical Sciences, 5(12):1807-1817.

[3] Brij Gopal, S. M. (2010). Conservation and Management of Lakes: An Indian Perspective. New Delhi: Ministry of Environment and 

Forests.
[4] Chia, A.M., Abolude, D.S., Ladan, Z., Akanbi, O., & Kalaboms, A. (2009a). The Presence of Microcystins in Aquatic Ecosystems in 

Northern Nigeria: Zaria as a Case Study. Res. J. Environ. Toxicol., 3, 170-178.
[5] Chia, A.M, Bako S.P., Alonge, S., & Adamu, A.K. (2011a). Green algal interactions with physicochemical parameters of some manmade 

ponds in Zaria, northern Nigeria. Rev. Bras. Bot., 34(3), 285-295.

[6] Codd, G.A., 2000. Cyanobacterial toxins, the perception of water quality, and the prioritisation of eutrophication control. Ecol. Eng. 16, 
51e60. 

[7] David G. Horvath a, J. A.-H. (2016). The influence of subsurface flow on lake formation and north pola lake distribution on Titan. Icarus, 

103-124.
[8] European Union, 2000. Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 Establishing a Framework 

for Community Action in the Field of Water Policy. 

[9] Hanson ML, Sibley PK, Ellis DA, Fineberg NA, Mabury SA, Solomon KR, Muir DC (2002) Trichloroacetic acid fate and toxicity to the 
macrophytes Myriophyllum spicatum and Myriophyllum sibiricum under field conditions. Aqua Toxically 56:241–255 

[10] Javed, A.S., Asonye, C.C., Okolie, N.P. & Okenwa, E.E.   (2007). Some physicochemical characteristics and heavy metals profile of 

Nigerian river, streams and water ways. Afr. J. Biotech., 6(5), 617-624.

[11] Lennevey Kinidi and Shanti Salleh, “Phytoremediation of Nitrogen as Green Chemistry for Wastewater Treatment System,” International 

Journal of Chemical Engineering, vol. 2017, Article ID 1961205, 12 pages, 2017. doi:10.1155/2017/1961205 

[12] Lesage E, Rousseau DPL, Meers E, Van de Moortel AMK, Du Laing G, Tack FMG, De Pauw N, Verloo MG (2008) Accumulation of 
metals in the sediment and reed biomass of a combined constructed wetland treating domestic wastewater Water Air Soil Pollute 183:253 

[13] Mariani, M.A., Padedda, B.M., Ka_stovský, J., Buscarinu, P., Sechi, N., Virdis, T., Luglie, A., 2015. Effects of trophic status on 

microcystin production and the dominance of cyanobacteria in the phytoplankton assemblage of Mediterranean reservoirs. Sci. Rep. 5, 
17964. 

[14] Mariani, M.A., Lai, G.G., Padedda, B.M., Pulina, S., Sechi, N., Virdis, T., Lugli_e, A., 2015. Long-term ecological studies on 

phytoplankton in Mediterranean reservoirs: a case study from Sardinia (Italy). Inland Waters 5 (4), 339e354  
[15] Memon, A.R., Aktoprakligil, D., Ozdemir, A., Vertii, A. 2001. Heavy metal accumulation and detoxification mechanisms in plants. Turk. 

J. Bot., 25: 111-121. 

[16] Mishra VK, Tripathi BD, Kim KH. (2009). Removal and accumulation of mercury by aquatic macrophytes from an open cast coal mine 
effluent. Journal of Hazardous Materials.;172: pp. 749–754. 

[17] Pivertz E, Bruce (2001). Phytoremediation of Contaminated Soil and Ground Water at Hazardous Waste Sites. Environmental Research 

Services Corporation. pp. 256.  
[18] QIAN Jin, WANG Chao, WANG Peifang, HOU Jun, Research progresses in purification mechanism and fitting width of riparian bufer 

strip, Advances in water science, 20(1),2009, p:139-145 Dsadsd 

[19] Qin, H., Zhang, Z., Liu, M., Liu, H., Wang, Y., Wen, X., Yan, S. (2016). Site test of phytoremediation of an open pond contaminated with 
domestic sewage using water hyacinth and water lettuce. Ecological Engineering, 95, 753-762. doi: 10.1016/j.ecoleng.2016.07.022  

[20] Raskin, I., and B.D. Ensley (Ed.), (2000). Phytoremediation of toxic metals: using plants to clean up the environment, John Wiley and 

Sons, N. York, p.p 303.  
[21] Roongtanakiat, N., Tangruangkiat, S., Meesat, R., 2007. Utilization of vetiver grass (Vetiveria zizanioides) for removal of heavy metals 

from industrial waste waters. Sci. Asia 33, 397e403.  

[22] Sainty, G. and Beharrel, M. (1998). Wetland plants. Chapter 9 in: The Constructed Wetlands Manual, Volume 1, R. Young, G. White, M. 
Brown, J. Burton and B. Atkins (eds), pp. 122-137.  

[23] Schindler, D.W., 2006. Recent advances in the understanding and management of eutrophication. Limnol. Oceanogr. 51, 356e363.  

[24] Willscher, S., Jablonski, L., Fona, Z., Rahmi, R.Wittig,J.,Phytoremediation experiments with Helianthus tuberosus under different pH and 
heavy metal soil concentrations, Hydrometallurgy (2016), doi: 10.1016/j.hydromet.2016.10.016  

[25] Yisa, M. (2006). Physical and chemical water quality parameter in fish pond management: A review. Best Journal, 4(1), 142 – 147.  

[26] Zhang Z, Wu Z, Li H (2008) The accumulation of alkyl-phenols in submersed plants in spring in urban lake, China. Chemosphere 
73:859–863. 

[27] Zhao Tongqian, Xu Huashan Ren Yufen, Zeng Fangfu, Tai Chao. Research progress in agricultural non-point nitrogen pollution control 

in riparian wetlands, Chinese Journal of Environmental Engineerin, 2(11),2008, p:1441-1446.  
[28] Zuzanna Zajac, B. R.-R. (2017). The impact of lake and reservoir parameterization on global streamflow simulation. Journal of Hydrology, 

552-568. 




