






MARGINAL PLANT DESCRIPTIONS 
 

Arrowhead (Hardy) Arrow-shaped leaves with white 1" flowers during summer.  Grows in full sun to partial 
shade;thrives in shade. Plant in clay and place on pond shelf in up to 8" water; leaves must be above water. 
Can grow from 8" to 3' in height. 
 
Bulrush (Hardy) Slender plant with brown pokers for flowers.  Vigorous grower suitable for larger ponds. 
Must be potted, due to its invasive growth Plant in clay and place on pond shelf with a maximum of 2" of 
water above the pot rim. 
 
Bur-reed (Hardy) Slender leaves with round prickly seedheads from midsummer to early fall.  Vigorous 
grower suitable for larger ponds.  Grows 2' - 3' in height.Must be potted, due to its invasive growth. Plant in 
clay and place on pond shelf in 3" - 5" water. 
 
Cattail - Regular and Miniature (Hardy) Resembles a bulrush; velvety brown flowers.Plant in clay and place 
on pond shelf in up to 1ft water.Grows in full sun to partial shade.Vigorous grower; will easily reach 4'.  
Miniature Cattail grows to a height of 2'. 
 
Chinese Water Chestnut (Tropical) Grown for edible tubers (nuts).  Fragile round green stems reach 20" 
long.  Plant in clay and place on pond shelf in 3" - 6" water.  Treat as an annual. 
 
Cypress Sedge (Hardy) Green slender leafed plant with green soft prickly flower heads hanging from stalks 
during summer.  Plant in clay and place on pond shelf in 4" water. Can grow 1' - 3' in height.  Grows in par-
tial shade; thrives in full shade. 
 
Floating Heart (Hardy) 3" round green/maroon variegated leaves which trail water and send out runners.  
Yellow five-petalled flowers from late spring through fall.  Plant in clay and place on pond shelf in 4" - 12" 
water.  Grows in full sun to partial shade. 
 
Flowering Rush (Hardy) Grass-like leaves with white and pink flowers in late spring and summer.  Grows in 
full sun or partial shade; thrives in shade.  Will reach 2' in height. Plant in clay and place on pond shelf in up 
to 10" water. 
 
Horsetail (Hardy) Grass-like green leaves with small brown cones at joints. From the cone sprouts a small 
brown tuft resembling a tiny horsetail. Grows in partial sun; prefers shade.  Plant in clay and place on pond 
shelf with up to 2" of water above pot rim. 
 
Japanese Umbrella Palm (Tropical)  Green lance-shaped leaves which radiate from top of stems, with brown/
reddish flower heads.  Can grow to 3' in height.  Plant in clay and place on pond shelf in 3" - 5" of water. 
Vigorous grower; may need thinning.  Dwarf variety is also an attractive, marginal plant growing up to 2' in 
height. 
 
Japanese Water Iris (Hardy) Blue and yellow 4" flowers in June. May flower again in September. Trim off 
spent blooms. Blue Iris can grow to a height of 2'; yellow to about 3', in sun or partial shade. Plant in clay 
and place on pond shelf in up to 4" water. 
 
Lotus (Hardy) Large round green leaves 2' - 3' across.  10" blooms are spectacular and fragrant and last four 
days. Requires full sun for good  blooming and a large pond.  Range of colors; white, yellow,pink, red-tipped 



and changeable.  Plant in a very large tub and fertilize following the same method as for water lilies. Sink tub 
2" - 6" below water surface. 
 
Manna Grass - Variegated (Hardy) Green leaves variegated with yellow/white stripes; grass flower heads.  
Vigorous grower. Divide clumps in spring.  Can grow to a height of 2' - 3' in sun or partial shade.  Plant in 
clay and place on pond shelf in up to 6" water. 
 
Marsh Marigold (Hardy) Prolific bright yellow 2" flowers in mid spring; one of the first aquatic plants to 
flower following winter.  Can grow to a height of 1' in sun or shade; will thrive in shade.  Plant in clay and 
place on pond shelf with up to 2" water above the rim of the pot. 
 
Moneywort (Tropical) Green round leaves 1" - 2" across, with small white seedhead flowers.  Grows via 
runners.  Plant in clay and place on pond shelf in up to 8" water.  Treat as an annual. 
 
Pickerel Rush (Hardy) Shiny green lance-shaped foliage; purple/ blue blooms from summer through fall.  Can 
grow to a height of 2' - 3' in full sun or partial shade.  Plant in clay and place on pond shelf in up to 1' water. 
 
Sweet Flag - Green and Variegated (Hardy) Sword-shaped leaves which may be entirely green or variegated 
with cream stripes. Leaves emit sweet fragrance when crushed.  Flowers midsummer; brown cone-shaped 
and insignificant.  Can grow to a height of 2' - 3' in sun or partial shade.  Plant in clay and place on pond shelf 
with 3" - 6" water above pot rim. 
 
Papyrus - Regular and Dwarf (Tropical) Tall green stems and green feathery tops, with wheat-colored flow-
ers.  Grow in full sun or partial shade; can reach 6' - 10'.  Dwarf variety will reach 2' in height.  Plant in clay 
and place on pond shelf in up to 6" water. 
 
Parrot's Feather (Tropical) Green needle-like feathery leaves which float below the water surface, with stem 
tips curving a few inches above the water surface.  Plant in clay and place on pond shelf in 4" - 12" water. 
 
Spider Lily (Tropical) Sweetly scented white spider-like flowers which bloom in spring and summer.  Grow 
in full sun or partial shade.  Plant in clay and place on pond shelf in up to 6" water. 
 
Taro - Red Stem, Green Stem, Imperial (Tropical) Huge arrow-shaped dark green foliage on red and green 
stemmed varieties. Maroon and green leaves on Imperial variety.  May grow to 3' tall in full sun or partial 
shade.  Plant in clay and place on pond shelf in up to 10" water. 
 
Water Canna (Tropical) Sword like green stems will reach 4' tall. Stunning flowers in red, yellow, orange and 
pink.  Grows in full sun.  Plant in clay and place on pond shelf in up to 6" water. 
 
Water Four Leaf Clover (Tropical) 2" - 3" wide leaves are green with yellow and brown variegation.  Trail 
across water surface rooting where they can, and does well in shade. Plant in clay and place on pond shelf in 
4" - 10" water.  Treat as an annual. 
 
Water Plantain (Hardy) Oval-shaped green leaves, with three-petalled tiny pale pink flowers on long stalks 
during summer.  Trim off spent blooms.  Can grow to a height of 2' - 3'.  Plant in clay and place on pond 
shelf in 3" to 6" water. 
 
Water Poppy - Regular and Giant (Tropical) Glossy round green leaves 2" - 3" across with deep yellow 
three-petalled flowers measuring 2". Giant water poppy has larger leaves (4" - 5") Flowers often, though 



blooms only last a day.  Spreads via runners and trails across the water.  Grow in full sun or partial shade.  
Plant in clay and place on pond shelf in up to 6" water.  Treat as an annual. 
 
Water Primrose (Tropical) Bright green foliage covers very long stems.  Yellow flowers measure 3/4", and 
blooms in spring.  Plant in clay and place on pond shelf in up to 2" water.  Treat as an annual. 
 
Water Snowflake (Tropical) Tiny fluffy white or yellow flowers held about 1" above the water. White snow-
flake leaves are green with chestnut markings; yellow are chocolate-brown with green veins.  Ideal for minia-
ture ponds; prefers shallow water.  Grow in full sun or partial shade.  Plant in clay and place on pond shelf in 
up to 6" water.  Treat as an annual. 
 
Watercress (Tropical) Prefers moving water, especially waterfalls.  Leaves can be eaten; best during spring 
and fall.  To plant, wrap the roots around small anchoring rocks and place around the waterfall. It is a rapid 
grower. Treat as an annual. 
 
White Arum Lily (Tropical) Glossy green leaves are arrow-shaped and grow from short fleshy roots.  Large 
white flowers with yellow stamens.  Grow in full sun or partial shade to 2' in height.  Plant in clay and place 
on pond shelf in up to 6" water. 
 

OVERWINTERING AQUATIC PLANTS 
 
Although we recommend only experienced gardeners try to over winter their aquatics, you really have noth-
ing to lose by trying right?  After all, it would go to the compost pile anyways, so why not give it a whirl.  
To follow are common methods of over wintering a few types, hardy & tropical. 
 
Rushes - can be left in place for the winter as they are quite hardy. 
 
Lotus - Over-winter by lowering tub to the deepest pond section. Rootstock must not freeze. 
 
Japanese Umbrella Palm - Treat as a houseplant in winter. Sit plant in basin of water near a window for good 
light. Do not allow to dry out. 
 
Papyrus - Treat as a houseplant in winter. Sit plant in a basin of water near a window for good light. Do not 
allow to dry out. 
 
Parrot's Feather - Treat as a houseplant in winter. Sit plant in a basin of water near a window for good light. 
Do not allow to dry out. 
 
Spider Lily - Treat as a houseplant in winter. Sit plant in a basin of water near a window for good light. Do 
not allow it to dry out. 
 
Taro - Treat as a houseplant in winter. Sit plant in a basin of water near a window for good light. Do not al-
low it to dry out. 
 
Winter Hardy Water Lily - Over-winter by lowering tub to the deepest pond section. Rootstock must not 
freeze. 
 
Tropical Water Lily - To over-winter, remove tub from pond, and bring indoors.  Basements are ideal. Wrap 



the lily in a burlap bag. Every two weeks check for clay moistness. It must not dry out; nor should it be satu-
rated. 
 
Water Canna - Treat as a houseplant in winter. Sit plant in a basin of water near a window for good light. 
Do not allow to dry out. 
 
White Arum Lily - Treat as a houseplant in winter. Sit plant in a basin of water near a window for good 
light. Do not allow it to dry out. 
 

WATER QUALITY 
 

Water should sit for at least 2 full days after filling, to allow chlorine, metals and other toxic substances to 
evaporate.  It is also necessary to start a natural life cycle in the pond, to develop healthy bacteria, and also 
to warm the water up to a level acceptable to plants.  Chemicals are available to speed up the process, but 
are not necessary as long as you have the patience.  If your water contains chloramine, you must use a water 
conditioner when filling.  Check with the local health unit or your Town or City water department regarding 
chloramine in your area.  Chloramine is a combination of chlorine and ammonia used to disinfect water sup-
plies.  An ideal pH level for your pond is 7.  Testing strips are available for this if you feel it is necessary.  
Allowing the water to sit for a few days usually balances this, but if your fish or plants are showing signs of 
suffering, perhaps this should be tested. 
 
It is completely natural for algae to form in a pond.  If you do not have enough floating leafed plants to 
cover the surface excess algae will be present.  Water Hyacinths are an excellent plant to to combat this 
problem, as they have massive root systems which absorb the green matter from the water.  Snails can be 
added or increased, as they feed on the algae.  You must realize that it is necessary for some algae to be pre-
sent in order to provide a balanced ecosystem.  The amount of algae present depends on many things;  
weather, amount of sunlight hitting the water surface, temperature of water, amount of oxygen present in the 
water, the different kinds of plants in the pond and the number of nutrients present. 
 
There is a variety of biological controls you may purchase to add to the water which will restore the balance 
to your pond by out-competing the algae.  Signs of bad water quality include: 
 

excessive green algae floating 
fish gasping for air at the surface 

cloudy water 
foul odor around pond 

excess sludge forming at the bottom of the pond 
 
If you have signs of bad water quality, the quickest way to reestablish a balance is to add a biological treat-
ment to the water.  There are many types available, we recommend Baktopur products to use in these cases. 
 
It's a good idea to wait a week or two after adding plants, before adding fish to the pond. 
 
It is wise to figure out exactly the volume of your pond, in the event fish medication or water treatment is 
necessary.  Most treatments are based on the U.S. gallon, some are metric, and a few are in Imperial gallons, 
but not many.  The easiest way to figure out the volume is with a water meter, but not many people have 
one handy.  Another method is to measure the square footage of the pond.  It is difficult to get an accurate 
reading when your pond contains ledges of different depths.  If the pond is 10'x10', with an average depth of 



18", then your square footage would be 100, making your volume of water 150 cubic feet. (100x1.5) Multiply 
150 cf by 7.5 to get 1125 gallons (U.S.) 
 

FORMULA: 
LxW=square footage 

sq. footage x average depth=cubic feet 
cubic feet x 7.5=U.S. gallons 

 
Oxygen is essential for life to thrive in the pond, and aerating water provides oxygen.  Moving water is aer-
ated, so waterfalls & fountains provide aeration, as well as being pleasing to the eyes & ears.  If your water 
moves too much, good bacteria will be rinsed away, and if it flows too little, bad bacteria will thrive.  As you 
can see, it is important to balance all the elements in your pond. 
 

MAINTENANCE: 
There is absolutely no need to drain your pond in order to clean it.  Doing so drains away the naturally estab-
lished ecological balance.  Use a fish net or pond skimmer to catch dead or floating debris & leaves, along 
with floating algae.  If left untended, decomposing plant material will rot and become foul smelling, polluting 
the water at the same time and making your garden unsightly and unpleasant to be around. 
 
Be sure to check the water level from time to time, adding a little bit as necessary.  Watch that the water tem-
perature is not altered by more than a few degrees at a time.  Rain water collected from your rain barrel is 
ideal for refilling the pond when needed. 
 

ANIMAL LIFE IN YOUR POND 
 

Snails - graze on algae & other decaying matter.  Snails multiply rapidly, spreading eggs on plants & the water 
surface. 
 
Fish - consume algae, aphids, mosquitoes, flies & mosquito larvae.  Goldfish produce carbon dioxide and 
waste which is high in nitrogen.  Goldfish are very easy to care for in an outdoor pond, as long as their basic 
requirements are met, these being food and oxygen as well as clean water.  Their waste is broken down by 
bacteria in the water, which then fertilizes the plants.  The sludge collected off the bottom of the pond at year 
end can also be used to feed your nearby flower beds.  If you are able to over winter your fish outdoors, it will 
be helpful for you to know that fish settle in the deepest area of the pond.  Fish do not digest food in winter, 
and they require very little oxygen, so it is unnecessary to worry about feeding them in the winter months.  
You will need to begin feeding them again in the spring, once the water temperature reaches 10 degrees Cel-
sius.  An ideal first food in the spring for fish is wheat germ flakes.  This helps clean out their digestive system.  
If you find your fish coming to the surface gasping for air, then you likely have an oxygen problem.  This can 
be fixed by adding more oxygenating plants and/or aerating the pond with fountains or waterfalls.  You may 
need to install an aerating nozzle at the pump.  Remember, moving water is aerated water. 
 
You may find a variety of insect and animals take to your pond, such as frogs, snails, dragonflies & birds.  
Don't discourage them as they help in balancing the ecosystem of a pond! 
 

 
 



POND MAINTENANCE 
THROUGHOUT THE SEASON: 
Very little maintenance is necessary in a well-balanced water garden.  Begin by checking equipment such as 
pumps, lights, etc. every 2 weeks through the season to ensure everything is working properly. 
 
Keep an eye on the water level, topping it up when necessary.  Ideally, you would use rain water to do this.  
Make sure the water temperature is not altered by more than a few degrees at a time when adding fresh water, 
you could shock your plants and fish otherwise. 
 
Use a net or pond skimmer to clear debris such as falling leaves and dead insects from the water surface. 
 
Watch your fish for weirdness - if they are acting strange they may be diseased or lacking oxygen.  If they are 
absolutely ravaging you plants, then perhaps they need a little more food. 
 
You will probably need to thin out some of your plants as they tend to grow vigorously.  You can repot and 
spread them out, or give extra's to friends.  Remember to fertilize every 4-6 weeks. 
 
SPRING: 
This is the time to begin feeding your plants, especially those hungry water lilies.  Just as with other plants, the 
aquatic varieties will reward you with bigger blooms & healthier greenery when fertilized.  Use fertilizer tab-
lets that are meant for ponds.  Feed your plants every 4-6 weeks throughout the season, beginning in spring 
when they are first put in the pond.  Don't feed fish until water temperature is at 10 degrees Celsius. 
 
FALL: 
Remove tropical plants, prepare for over wintering if possible, otherwise discard them.  Remove pumps and 
fountains.  Clean them thoroughly before storage.  Ideally they should be stored in fresh water, in a spot 
where they won't freeze. 
 
Drain the pond, be sure to clean out any debris and sludge settled at the bottom.  A wet/dry shop-vac is excel-
lent for this job.  You can spread out the remains on nearby flowerbeds as fertilizer.  You might want to cover 
your pond for the winter to prevent unnecessary cleanup of debris in the spring. 
 
 



SAMPLE POND SIZES 
 

 
HOW TO CALCULATE LINER SIZE: 
Once you have your pond size determined, you can figure out the liner size.  Use the longest, widest points 
of your size to calculate.  Use the following formula: 
 

Length + (2 x the depth) + (2 x 1 ft overlay)=length needed 
Width + (2 x the depth) + (2x1 ft overlay)=width needed 

 
For example:  a pond 10’ x 6’ x 3’ 
10+(2x3)=16+2=18 ft liner length 
6+(2x3)=12+2=14 ft liner width 

Means you will need a piece of liner 18x14. 
 
HOW TO CALCULATE PUMP SIZE: 
It is very important to choose the correct size of pump to get proper circulation of water.  You may purchase 
pumps without fountain heads or pumps with fountain heads built in already.  Pumps can be the most costly 
part of your project, so you will want to maintain it regularly and care for it properly over winter.  Ideally 
pumps should be stored in a container of fresh water in a spot where it won’t freeze, and plugged in at least 
once a month throughout the winter to keep it in proper working order for the next spring. 
 
A good rule of thumb to decide on pump size is:  pumps should beable to pump out close to or a little less 
than half the volume of the pond.  So, a 350 gph pump is ideal for a 6-700 gallon pond.  This is a quick 
method of calculating a simple pump for a pond with no waterfalls or features. 
 
To calculate the exact pump size required for your pond, you will need first to calculate the volume of the 
pond, then the waterfall height (if applicable).  Then you select your pump based on circulating 50% of the 
volume of the pond in 1 hour, at the waterfall height.  The formula for volume first: 
 
If your pond is a rectangular shape:  length x width x average depth x 7.48=US gallons 
If your pond is an oval shape:  1/2 diameter x 1/2 diameter x average depth x 3.14 x 7.48=US gallons 
 
Then to calculate the waterfall height, you simply measure the height from the pump to the top of the water-
fall. 
 
For example: 
160gph pump is suitable for a waterfall with a height of 3’ 3” max., which reduces the gph to 29.  This does-
n’t leave you with much gph for pumping the volume of your pond, so you can see that a 160 gph pump is 
not ideal for a pond with a waterfall. 
 
360gph pump can pump for a waterfall height of 7’10” max., which reduces the gph to 70.  At 5’ gph is 120, 
at 3’ gph is 250. 
 
Below  we have listed some basic sample pond supply lists for the sizes noted.  Please be aware that these are 
approximate only, and you may or may not require everything on the list, or in the quantities mentioned. 
 



 

SMALL: 
Finished pond size:  3’ x 3’ x 2 1/2’ (168 gallons) 
You will need the following: 
10’ x 10’ pond liner 
Pump capable of 360 gph (with fountain) 
10’ of 1/2” PVC tubing 
1 oxygenating plant, 1 marginal & 1 floater (small) 
12 snails 
 
MEDIUM: 
Finished Pond Size:  7’ x 4’ x 3’ (628 gallons) 
You will need the following: 
12’ x 15’ pond liner 
Pump capable of 560 gph (with fountain) 
10’ of 1/2” vinyl tubing 
2 oxygenating plants, 2 marginals & 2 or more floaters 
2 goldfish & 12 snails 
 
LARGE: 
Finished Pond Size:  12’ x 7’ x 3’ (1885 gallons) 
You will need the following: 
15’ x 20’ pond liner 
Pump capable of 1200 gph 
10’ of 1” vinyl tubing 
3 oxygenating plants, 6 marginals & 1 water lily 
12 snails plus 6 goldfish 



WATER GARDEN PROJECT CHECKLIST 
 

TOOLS/MATERIALS NEEDED 
Work Gloves 
Spade 
Twine, string or garden hose to configure shape outline 
Stones to hold liner in place 
Level 
 

REQUIRED PARTS 
Pump 
Liner 
Tubing - combined distances from pump to filter & pump to water effect(s) 
Fittings for above, including clamps 
Ground Fault Interrupter 
 

ACCESSORIES 
Mechanical filter 
Bio Filter 
Water Effects 
         Fountain head 
         Fountain nozzles 
Light Effects 
         Submersible lighting 
         Floating Globe lights 
Chemicals/Biological Controls 
         Baktopur for algae control 
         pH buffer 
         pH salts 
         pH testing kit 
         Fertilizer for plants 
         Fish food 
         Water testing kit 
Pond Net 
Thermometer 


