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The main-goal of the constructed wetland project is to create a self-sustaining and 
balancedlake ecosystem set in the garden city of Putrajaya, the new Federal 
Government Administrative Centre of Malaysia. The wetlands with an innovative 
multi-cell multi-stage system is designed for multi-functional uses which include 
stormwatertreatment, provision of habitat, passive recreation, aesthetic amenity, 
public education and a wetland research centre.

A typical layout of wetland vegetation in cell UW8 planted in 1998 shown not all 
wetland plants performed very well and as last year Phragmiteskarka, Lepironia
articulata, Scirpusgrossus, Hanguanamalayana, CyperushaspanL while 
Saccharumspontaneumgrow poorly.

The same result can be said at other cells and visual observation and operation in 
maintaining the wetland cell 5 noted species grow and adapt very well :-Hanguana
malayana,Phragmiteskarka, Lepironia articulate,Cyperushalpanand Scirpus
grossusthat will be discussed in this paper

Abstract



The primary objective of the Wetland Project is to create a self-sustaining and 

balanced lake ecosystem

In the Garden City of Putrajaya. The other objectives include of following :-

ü To create a lake and wetlands ecosystem that is unique in the world;

ü To achieve the water quality objective of the lake so that the

ü water is suitable for body contact recreation;

ü To provide opportunities for research and development of wetlands for water 

quality management;

ü To create a habitat that is conducive for native floral and fauna conservation 

and promote as another destination for eco-tourism in the country and

ü To be a centrecommunity education.

Introduction



ÇNaturally adapted

Ç For instance related to

üSoil moisture

ü Light quality  and quantity

üWind exposure

üAir humidity

üSoil pH

ÇNatural habitats  of these plants

ÇAppropriate use of plants

üMaintenance

ü Longevity and sustainability

ü Design intent

üEcology value

Ç To remove pollutants from both the 

terrestrial and aquatic environment

ÇPhytoremediation capabilities of 

plants.

Ç Floating plants

üHigh nitrogen and phosphorus

üWoody emergent

üAnchor the plant and fauna 

communities

üSteady levels of nutrient

Considerations on Plant Selection



Á The important role of vegetation in 

pollutant removal in runoff control 

systems

ü Taking up nutrient directly

ü Trapping sediment

ü Supporting epiphytic growth 

Á To use of native wetlands species is 

adopted to ensure sustainability of the 

botanical design of wetlands

Á The selection of vegetation 

ü Structural

ü Functional

Á Functional feature

ü Nutrient tolerance and water capacity

ü Water logging

ü Microbial carrying capacity

ü Biomass accumulation rate

Á Structural feature

üPlant height and shade efficiency

üRefuge value for  fish and other 

aquatic fauna

üAssociated vegetation type etc

Á A heterogeneous system

üResilience required

×Environmental variability with 

fluctuations in flow rate, 

turbidity and nutrient loadings

Á The selection criteria for plants

ü Indigenous species

üEase of propagation

üAvailability

üAesthetic value

üAbility to transfer oxygen to the 

roots

übiodiversity

Vegetation Selection



ü In natural ecosystem, distinctive 

groups of plants are adapted to 

varying degrees of soil wetness

ü The shallow zone

ÁEmergent plants

üDeeper Zone

ü The emergent plants are replaced by 

rooted plants with floating leaves

ü Fringed Zone

Á Submerged plants often with free-

floating species

üSelecting plants for use in different 

parts of a landscaped waterbody

The Natural Zonation Of Plants



The distinct zonation of aquatic and waterlogged tolerant plants can 
be explained by a set of factors that affect plant growth and 
development.

üTemperature

üLight

üpH

üWater depth : Water depth is also another point of consideration 
when selecting plants, for inclusion into urban waterbodies. The 
amount of oxygen available to the plants varies at different depth 
within a waterbody. For instance, at a 2m depth, the oxygen 
content is lower than the oxygen content at the surface. Emergent 
plants such as Nymphaeanouchali Burm.F. and Phragmiteskarka
are generally sensitive to water depth and do not grow well in 
water deeper than 1.2 m.

ü

Factors Affecting Zonation Of Plants



ü Process of Phytoremediation

Á Ability to accumulate such pollutants

Á Yet no Phytotoxicity

Á Therefore suitable to treat 

contaminated  waterbodies

ü Qualify  a plant hyperaccumulator

Á The metal or metalloids concentrated 

by plants in their tissues should be at 

least 1000ppm ( Abhilash et al.,2009; 

Liu et al.,2007)

üSpecial care to dispose of the plant 

cointaining high level of 

pollutants/contaminants

Selecting Plants With Species 
Phytoremediation Abilities



Plant Name

Heavy 

metals/Metalloids

Scientific name Common name

Salvinia molesta Giant Salvinia Cr, Ni, Pb, Zn

Eichorrmiacrassipes Water Hyacinth Cd, Cr, Cu,Hg, Pb, Zn

Hydrilla verticillata Hydrilla Cd,Cr, Cu, Pb

Ipomoea aquatic Kangkong Cd, Hg, Pb

Lemna minor Lesser Duckweed Cd, Hg, Pb

Melastoma 

malabathricum

Senduduk Al

Typha angustifolia Cattail Cd, Cu, Pb

Pistia strariotes Water kettuce Cr,Cu, Hg, Pb

Chrysopogon 

zizanioides

Vertiver Grass Pb, Zn

Pityrogramma 

calomelanos

Silver Fern As,Cu, Hg, Pb

Cyperus alternifolius Umbrella Plant Cd, Cu, Pb, Zn

A list of common plants with the ability to accumulate different types of 

heavy metals and metalloids is shown in table.

Cr: Chromium; Ni: Nickel; Pb: Lead; Zn: Zinc ;Cd: Cadmium ; Cu: Copper; Hg: 

Mercury; Al: Aliminium;As: Arsenic



Emergent Plants
Á Waterlogged tolerant plants rooted in the substratum.

Á Roots

Á Lower parts of the stems Submerged

Á Some of the leave

Á Emergent plants Growth in

Á Shallow water

Á Waterlogged soil

Á Stem

Á Estuaries

Á Soft-stemmed emergent

Á Typhaspp

Á Lepironia articulata Reproduce rapidly

Á Difficult for the other plants to get established

Á Grow in pure stands in some habitat

Á High density growth pattern

Á Absolute competitive edge over other plant

ÁSpace

ÁSunlight



* The Wetland of Putrajaya is the first 

manmade wetland and the site covers a 

total area of 200 hectars.

*Diversified with flora and fauna it also 

serves the exact functionally and 

benefit 

ü enjoyment

ü education  

ü health 

ü inspiration

* The wetland was developed to act as a 

powerful tool in proctecting the 

environment against degradation

Project Description


