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Introduction 

 

Water has been celebrated as the life giver in 

every civilization from around the world. 

Water has been used as an aesthetic element 

in gardens since early times. Today, water-

gardensare still created for purely aesthetic 

reasons. But, as the caretakers of the earliest 

water gardensgradually came to realize, 

these artificial environments can also 

provide utilitarian functions. Eventually, 

water gardens were constructed to raise fish, 

provide drinking water for livestock, supply 

food and shelter for wildlife, and filter water 

naturally[1-9]. Modern water gardens (or 

storm water basins) serve yet another role: 

they are constructed to hold, and in some 

cases treat, storm water runoff from 

developed areas. Storm water basins have 

become so common that they represent an 

integral part of our growing urban and 

suburban landscape. Landscaping these 

storm water basins with native plants can 

increase their value and improve their water 

treatment functions. 

 

Many landscape architects and storm water 

engineers are also beginning to look at 

smaller design practices that work in 

conjunction with, and in some cases replace, 

larger storm water basins. Rain gardens, 

designed to capture and infiltrate storm 

water from home roofs, are becoming more 

widely used and might help reduce the need 

for larger storm water structures. 

 

 

Manuscript  

Water Quality 

 

A growing body of research has documented 

how native wetland plants can be used to 

remove nutrients and other pollutants from 

International Journal of Pure and Applied Mathematics
Volume 118 No. 18 2018, 421-431
ISSN: 1311-8080 (printed version); ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

421



 
 

water. In fact, the use of native wetland 

plants to absorb excess nutrients in storm 

water basins has led to using them in other 

places, for example, in the treatment of 

tertiary effluent in sewage treatment. This 

research has opened the door for using these 

plants to treat polluted runoff in storm water 

basins. By improving the water quality in 

storm water basins, the quality of the water 

in our streams and lakes also improves.  

 

Native plants help “treat” storm water 

entering them by:  

 

 Removing nutrients (nitrogen and 

phosphorus) 

 

 Improving water filtration through 

the diverse vertical structure of 

plantings 

 

 Reducing the velocity of water 

flowing through the several layers of 

vegetation, allowing more water to 

infiltrate. 

Resistant 

 

Since native plants evolved locally, they are 

ideally suited to thrive in the climate and 

precipitation of the project area. Native 

plants are often resistant to common pests 

and pathogens that plague non-native 

species, and their value as food and habitat 

for wildlife is well known. 

 

Ease of Management 

 

In addition to the water quality benefits, 

landscaping a storm water basin with native 

species reduces maintenance costs because 

mature native plants require less 

management than traditional non-native 

plants. In fact, mature wetland natives 

require only minimal management twice a 

year, in the spring and fall, to fulfill the 

goals of the native landscaping plan. [10-

13]Perhaps the greatest maintenance savings 

are achieved when grass is replaced with 

wet meadow and prairie plantings which 

greatly reduce the need for costly mowing 

and which preserve, and perhaps improve, 

the ability of these zones to filter runoff 

water. 

 

Esthetics and Wildlife Habitat 

 

Use of native plants in the several 

landscaping zones around a basin can 

provide a rich visual environment. The 

combination of wetland plants with 

flowering prairie plants and, in some cases, 

trees and shrubs in upland areas provides far 
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more visual appeal throughout the year than 

large areas of mowed lawn to the water’s 

edge. Native plants also offer food and 

shelter for wildlife. This benefit is 

particularly important as suburban growth 

replaces historic woodlots and fields. In the 

upland areas of a storm water basin, for 

example, tall grasses, trees and shrubs 

provide habitat for a variety of song birds 

and other wildlife. 

 

Plating Zones of Wet Basins 

 

A storm water wet basin is actually an 

orderly succession of four plant habitats or 

“zones.” Water availability and depth are the 

main features that distinguish the zones and 

determine which species of plants they can 

support[14-17]. The four zones are similar 

to the habitats one can find in common 

marshes or wetlands, which are the native 

habitat for many of the plants this guide 

recommends. 

The wettest zones are the “deep water” and 

“submergent” zones where a permanent pool 

of water exists. The driest zone is the 

“upland zone” surrounding the basin’s wet 

areas. Between the bed of the basin and the 

upland zone are the emergent and wet 

meadow zones. Planting each zone is based 

on our knowledge of the plant species that 

grow in wetlands. A landscape plan should 

recognize the unique features of each of the 

zones and select native plant species 

accordingly. 

Keep in mind that state standards 

administered by the Department of Natural 

Resources require the deep pool of a new 

wet basin to be at least five feet deep. Very 

few plants can tolerate these depths so the 

deep pool will normally be an open water 

zone. 

 

 

Deep Water and Floating-Leaf 

Submergent Zones 

 

Since newly constructed wet basins begin 

with no vegetation, the landscaping design 

process begins by considering whether the 

bed of the basin should be vegetated or left 

to nature’s design. If the choice is made to 

vegetate the bed of the basin, it is best to 

choose plants that will oxygenate the water, 

create habitat, and colonize the area to keep 

algae growth to a minimum. A good species 

that meets these qualifications is Water 

celery (Vallisneria)[18-22]. The plant 

species should exist in proper equilibrium 

with all other plant materials. Avoid species 

that are likely to clog the water, such as 

many Smartweeds (Polygonum sp.) and 
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Pondweeds (Potamogeton sp.). Floating-leaf 

and submergent plants are anchored in the 

bed of the basin, while their leaves and 

flowers are located at or above the surface of 

the water. The number, size, and depth of 

these plants are determined by the size of the 

wet basin. No more than 25% of the surface 

area of the basin should be planted. With 

time some of the plants will mature and 

cover much more of the area than when they 

were planted. For example, a mature water 

lily will cover 4 to 6 square feet of the 

surface.Water lilies (Nymphaea ordorata), 

Water shield (Brasenia), and Pickerel weed 

(Pontederiacordata) are some of the species 

that could be planted in this area. 

 

 
 

 

 

Emergent Zone 
 

The next area of vegetation is the emergent 

zone. It is the most diverse area of the 

landscaping plan. Plants in this zone will 

perform many more functions than those in 

other areas of the landscaping design and 

must be able to tolerate a range of moisture 

conditions as the basin fluctuates between 

wetter and drier periods. The number of 

plants used is determined by measuring the 

perimeter of the basin[23-29]. At a 

minimum, if plants are planted one foot 

apart, one plant should be used per one foot 

of perimeter. (For example, if the perimeter 

measures 3,000 feet, then at least 3,000 

plants should be used.) All plants chosen 

should be hydrophytic (water 

loving).Wetland plants should be rigid, 

linear, and generally grow to a height of two 

feet or more. Selected species 

shouldperform all the functions in the basin 

that they do in a wetland – holding back 

water in times of flooding, slowly releasing 

water in times of drought, stopping sediment 

from entering the basin, decreasing erosion, 

providing food and shelter for wildlife, 

creating areas for fish to spawn, removing 

nutrients and esthetically enhancing the 

basin. 
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Rhizomes or “root stock” 

 

Most hobby landscapers are unfamiliar with 

hydrophytic plants (plants that live with 

theirroots submerged) or how these plants 

lookwhen they arrive from the suppliers. 

Mosthydrophytic plants have rhizomes. A 

rhizomeis a horizontal stem with scaly 

leaves thatgive the plant an unusual 

appearance.Nurseries sometimes refer to 

rhizomes as“root stock.” 

 

When installing plants with rhizomes be 

surethe planting hole is wide enough to lay 

therhizomes out flat. Also leave a space of 4 

to6 inches between plants. Methods of 

plantingbouquets, drifts, or lines in the 

emergentzone (see illustration on page 20) 

are basedon the functions of this part of a 

design. 

 

Density is also important. In some cases 

theplanting can act as a natural fence 

againstCanada geese and ducks. If this is the 

case,be sure to plant 2 or 3 rows of the 

plants tocreate an effective barrier.Root 

stock is considerably less expensivethan 

seedlings and the savings can really add 

up since most basins are anywhere from 1 

to8 acres and, therefore, require large 

volumesof plants[32-34]. Root stock is 

typically sold as bareroot and in quantities 

of 50, 100, 500, and1,000 plants. These 

plants usually arrive inclear plastic bags 

with names of plants andnumber of plants 

per bag. Root stock plantsshould be planted 

within 24 hours of arrival. 

 

If plants must be stored longer than a 

day,place them in a container with enough 

waterto cover the roots, or leave them in 

theirshipping bags and place them in cold 

storage(like a refrigerator). Plants can be 

storedrefrigerated for up to two weeks. 

 

Seedlings 

 

Seedling plants can arrive either as bare 

rootor in flats of damp soil or damp 

sphagnummoss. Note that both the common 

and Latinnames are listed on the label. 

 

Wetland Plants 

 

The most commonly used wetland 

plantsbelong to different families and have 

uniquecharacteristics that help identify 

them. Forexample, most all rushes, 

including Bulrush,Needle rush and Spike 

rush, have tubularstems[35-36]. Iris, Sweet 

flag, Burreed, and Cattailhave slim, lance-

like leaves and round stems.Arrowhead and 
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Arrow arum have heartshaped leaves, 

whereas Water plantain hasoval leaves. 

Some plants, such as 

Arrowhead(Sagattariuslatifolia), are 

delivered as tubers. 

 

Planting Methods 

 

Prepare the soil by removing all 

thevegetation. Prepare a 6 to 8 foot band 

ofsoil all the way around the basin edge 

orperimeter leaving three feet open 

betweenthe wet meadow and the emergent 

one.Rubber hip boots are recommended to 

keepfeet and legs dry, warm and protected 

fromsharp rocks. 

 

To make planting the bed of the basin 

easier,request plants, mesh bags, and stones 

fromthe nursery. Wrap one or two plants in 

eachbag with a few small pebbles to anchor 

theplant. Place a rubber band around the top 

tosecure the plant and drop it into the water 

ina concentric design. If either emergent 

orfloating-leaf plants cannot be planted 

immediately,store them in buckets of water 

untilplanting time. 

 

To plant floating-leaf plants (for 

example,water lilies) reach down into the 

water andplant roots into the bed of the 

basin. If thewater is too deep, plant the 

floating-leafspecies into bucket-sized 

containers andlower these with a rope onto 

the bed of thebasin. Another method of 

planting is tolower the lilies in pails with a 

pole (with ahook on the end) onto the bed of 

the basin.An advantage of planting lilies in 

buckets isyou can change their location if 

the initiallocation is notappropriate.Water 

lilies donot like to be planted in moving 

water sofind a protected spot with little or no 

watermovement. 
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The emergent zone should be planted 

next,followed with the wet meadow 

plantingand seeding. When planting the 

emergentzone, dig into the soil with a spade 

or trowel.Hold soil back and down. Place a 

plant in thehole and allow soil to cover the 

plant roots.Pat the soil down.The wet 

meadow should be cultivatedbefore 

planting. Choose to either seed orplant root 

stock or seedlings, or a combinationof both. 

If combining both seeding andplanting, hand 

broadcast the seed and rake it in before 

planting the seedlings. Add approximately 

200 to 300 plants of the same species used 

in the seed mix. If planting seedlings and 

root stock only, determine the number of 

plants based on the number of feet in the 

perimeter of the wet meadow area placed in 

one foot squares. Follow up 

planting with a cover or “nurse” crop of seed 

oats or winter wheat. By planting both seeds 

and plants the landscaped area will fill faster 

than planting one or the other. 
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