 A is for Aquatic Plants:

Water is a different medium than air.  In order to adapt to life in water, aquatic plants evolved unique forms.  In the glass plant (the genus “Elatine” or “waterwort”), the stem is filled with huge sacks of gas.  These sacks of gas bathe the tissue in oxygen and carbon dioxide for photosynthesis and respiration and inflate the stems like balloons.  The inflated stems float upward. The pressure of the gas prevents the stems from collapsing as a result of the pressure of the surrounding water.

The sacks of gas are so large in the glass plant that you can see through the stems.  Air filled spaces are common in aquatic plants.  They seem to fill a variety of purposes including the production of plant parts that are buoyant in water and reach up toward the light.  In Elatine there is a clear connection between the air sacks of the roots and stems where there is more carbon dioxide given off and oxygen take up as a result of sugar breakdown and the tissue of the leaves where oxygen is given off and carbon dioxide taken up as a result of photosynthesis.

The role of the air sacks and air spaces found in water plants has never been adequately settled.  Some see the air sacks as playing a role in gas exchange within the plant.  Others say that the water plant absorbs its gasses from those in solution in the surrounding water and the role of the air spaces is to give buoyancy or internal support to the tissues.  In Elatine, they provide support that might otherwise have to be supplied by energy using tissue.

B is for Buoyancy:

Buoyancy is important in water plants.  Often there is great competition for light.  A plant that is able to float on the surface, float its leaves up to the surface, or thrust its leaves out of the water like a cattail, is more likely to get the light energy the photosynthetic plant needs to survive.

Buoyancy can help the plant float upward so that its flowers can get out in the air where the insect or the wind can carry the pollen to other flowers.  Few plants are pollinated underwater.  The terrestrial origins of most aquatic plants are shown by their reproductive habits.

Buoyancy not only gives the plant a store of internal gases so it can float, but as it floats upward it comes in contact with the atmosphere and the atmosphere’s limitless supplies of the oxygen needed for sugar breakdown and the carbon dioxide and light needed for photosynthesis.

Plants like Elatine that grow in water with little in the way of dissolved nutrients, profit greatly from buoyancy.  The empty spaces full of air pump up the stems and make them float up to the surface.  Elatine can get its photosynthetic leaves up to the light without having to fill these empty spaces with nutrient and food wasting tissues.  There actually not too much to an Elatine at all but a lot off puffed up air spaces.  The result is the Elatine can prosper in a nutrient poor environment where its slow growing way of life exposes it to few light-grabbing competitors.

Some water plants spend their whole lives just floating.

C is for Cattail:

Not all water plants are floaters.  Cattails, and plants like them, have sword like leaves and flower bearing structures that stick up as far into the light as the plant can make them grow.  

Water plants can be found in an numbers of forms: small plants floating on the surface that get mineral ions from the surrounding water, plants with roots and leaves but with some sort of floating device like swollen leaf stalks, submerged plants that are pollinated underwater with leaves divided into small segments to catch the diffused light, submerged plants with long leaves with roots on the bottom and flowers on the surface, the same but with leaves with a distinct stalk (petiole) and blade, plants rooted in the mud with floating leaves and flowers, plants that root in the mud and have long stems that can make contact with the surface, plants that emerge out of the water.  Cattails are plants of this later type.

The stem of the cattail is an underground structure called a “rhizome.”  It gives off sword shaped leaves that sheath at the base.  The male flowers are above the female ones in the “cattail” flowering spike.  The flowers are tiny and are surrounded by hairs.  The plants are found in coastal and inland marshes.  Apparently there is often hybridization among the several species.

The sedges are also common plants of marshes that often have rhizomes bearing basal leaves with narrow blades.

D is for Downingia:

The genus Downingia belongs to the Lobelia Family.  Downingia is a genus of annual herbs of spring pools and wet soil.  These are insect pollinated flowers with a lower lip to the flower that serves as a landing pad for visiting insects.  This lower lip is variously decorated with purple, white, and yellow spots to attract the attention of insects.  

Other insect pollinated water plants with a lower lip landing pad include Cordyanthus in the Scrophularia Family which is often an annual herb of salt marshes and Mimulus (monkey flower), an annual or perennial herb of bogs and streams.

Limosella (the mudwort) belongs to the Scrophularia Family, but it has lost the two lips.  Instead it has picked up characteristics typical of plants that spend a lot their life in water with low amounts of dissolved ions.  The leaves are reduced to basal stick and spoon shaped structures.  The seeds are covered with pits and stuffed in large numbers in stubby capsules formed in stubby little flowers.  The plant seems to give every indication of putting the small amounts of mineral ions it is able to absorb from the water to maximum use.

Lindernia, another schroph of wet places show similar reductions to Limosella and Mimulus.  The adaptations to water are often examples of what is called “convergent evolution.”  Plants that are not related to each other will look similar because they made similar changes to survive.

E is for Elatine:

Elatine belongs to a genus of plants called “waterworts” or “glass plants.”  Even though the seeds and flowers of Elatine show similarities with Limosella and the aquatic scrophs, it is very clear that Elatine has not evolved from the Schrophularia Family but from the genus Bergia.

Bergia is a genus of woody tropical plants with flower parts in fives that is often found in wet places.  Elatine is a genus of non-woody plants of both tropical and temperate areas.  Primitive flowering plants appear to have been woody plants of tropical areas.  So it is not surprising that evolution in the Elatine family went in the direction of temperate non-woody niches that were yet unoccupied by plants of this family.

In the processes of becoming adapted to life in the water, the genus Elatine has lost one or more columns of its flower parts.  Flowers in Elatine have their parts in fours, threes, and even twos (Elatine minima) rather than fives as in Bergia.  Elatine has a seed that is more deeply pitted than the seed of Bergia.  The woody tissue has been reduced to a slender thread of xylem and phloem that passes between the gas sacks that fill the stem and roots.

Elatine is often found with Limosella in places where there are low amounts of dissolved minerals in the water.  It typically likes ponds in rocks formed from granitic soils.

Here there are few plants to compete with it.  The nutrient poor soils are unable to support a heavy growth of rushes.

F is for Family:

Living things are divided into groups called “kingdom,” “phyla,” “class,” “order,” “family,” “genus,” and “species.”

Common families of spore bearing water plants are the Nitella Family (Stoneworts), the Riccia Family, the Fontinala Family, the Leptodictya Family, and the Hypna Family (Mosses), the Lycopodia Family, the Isoetes Family (Fern Allies), the Polypoida Family the Parkeria Family, the Marsilia Family, the Salvinia Family, and the Azolla Family (Ferns). 

Common families of the monocot group of flowering plants found in water and wet places include the Typha Family (Cattails), the Spargania Family (Bur-reed), Potamogetona Family (Pondweed), Aponogeton Family, Mayaca Family, Najada Family (Water-nymph), Zannichellia Family (Grass Wrack), Zostera Family (Surf Grass), Scheuchzeria Family, Juncagina Family (Arrow-weed), Lilaea Family, Alisma Family (Water-plantain), Hydrocarita Family (Frogbit), Graminea Family (Grass), Cyperus Family (Sedge), Arum Family (Arum), Lemna Family (Duckweed), Pontederia Family (Prickerel-weed), Juncus Family (Rush), Lilium Family (Lily), Iris Family, and the Orchid Family.

The monocot group probably originated in wet places in the tropics from primitive woody dicots.  Moncots tend to have the veins of the leaves running parallel to each other as in grass leaves.  Their flower parts are in multiples of three.

G is for Genus:

A genus is a group of related species.  A species is a group of living things that are so closely related that they regularly interbreed with each other.  On the rare occasions that individuals of different species interbreed, it is called “hybridization.” 

Many water plant genera belong to families in the algae, mosses, or other spore bearing primitive forms of plants.  Seed bearing plants in the cone-bearing group (Gymnosperms, Conifers) are usually found in drier places.

Some genera of flowering plants are found in wet places, particular genera of families in the monocot group.  There are also some genera of the dicot group of flowering plants that like water and wet places:

Important dicot genera include: Saururus (Lizard’s-tail Family), Cabomba, Barclaya, Brassenia, Nuphar, Nymphae (Water-lily Family), Ceratophyllum, Subularia, Rorippa, Cardamine, Alternanthera, Aldrovanda, Crassula, Callitriche, Elatine, Trapa, Ludwigia, Rotala, Myriphyllum, Prosperpinaca, Hippuris, Hydrocotyle, Hottonia, Lysimachia, Samolus, Nymphaeoides, Bacopa, Limnophila, Veronica, Urticularia, Hygrophila, Nomaphila, Synnema, Littorella, and Lobelia.

The dicots can be distinguished from the monocots by the two cotyledons (seed leaves) in the seed, by the way that the veins of the leaves tend to form a network, and by the tendency of the flower parts to be in multiples of five.

H is for Haloragaceae:

The Halogragaceae is a family of dicot flowering plants that contains both aquatic and terrestrial plants.  It is one of many examples showing that the transition from a terrestrial to an aquatic habitat has been made many times by members of many different groups of plants.  These plants tend to look alike once they adapt to the water environment because of natural selection for similar adaptations (convergent evolution).

Myriphllum (Water-milfoil) is an important genus of water plants with about 20 species found in ponds all over the world and often grown in aquaria.  The leaves on water milfoil are arranged in alternate or whorled (a circle) attachments to the nodes of the stem.  The leaves are often divided into tiny segments.  In Parrots-Feather (a South American species) they are feathery with 10 to 25 hair like segments.

Hippuris (Mare’s tail) is sometimes segregated in its own family.  It bears whorls (circles) of 6 to 14 linear leaves.  It hibernates in winter and sends up sprouts from its rootstock in the spring.

The most common genus with whorls of leaves to find in an aquaria is Elodea (Anacharis, or Water-weed).  These are often submersed branching herbs.  They belong to the monocot group and their small flowers float on the surface attached by long stalks (pedicels) to the stems.

I is for Isoetes:

Isoetes (Quillwort) is an odd little grass like plant that grows in places with little calcium in the water, places where you find Limosella and Elatine.  It is usually grouped with the ferns because it reproduces by spores rather than by seeds.

It is actually a descendant of the trees that grew in the great coal swamp forests, which covered the earth when the ancestors of the vertebrates first came on land.  Great forests of Lepidodendron and Sigillaria emerged from four lobed root-bearing stems.  This four lobed structure is still found at the base of the quill like leaves formed in Isoetes.

Short trees up to two meters high are found among the plant fossils from the age of the dinosaurs.  These plants belong to a genus (Pleuromeia) that was intermediate between Lepidodendron and Sigillaria and the modern quillwort (Isoetes).  Here we have another example of the development of a aquatic herb from a woody ancestor.  However, the evolution of Isoetes took place in slow stages over a period of three hundred million years. One reason why Isoetes is found in places where there is little calcium, is probably because its slow growth prevents it from competing with the luxuriant grow that calcium loving water plants are able to achieve in waters that are rich with all kinds of nutrient ions.  There may be as many as 20 species in the genus in North America and it is found in places as diverse as wet soil, spring pools, and lake bottoms.

J is for Juncus:

Juncus is the rush genus.  Rushes are moncot herbs that are perennial or annual tufted grass like plants with greenish or brownish wind pollinated flowers.  Rushes are found in salt and fresh water marshes, on wet ground, in boggy places, and at the edge of streams, an in meadows.  Some of them have seeds with the pitting typically found in aquatic plants.  Juncus often spreads from creeping stoloniferous rootstocks.  Its leaves are often circular in cross section, like little round swords.  Its flowers are borne in terminal heads.

The sedges are also monocots that have greenish wind pollinated flowers in terminal heads.  The sedges often have narrow bladed grass like leaves rising from an underground rhizome (horizontal stem).  The flowering stems are often triangular in cross-section.  Sedges are found in bogs, marshes, and meadows.  Important genera are Carex (Wooly sedge, field sedge, etc.), Cyperus (Nut grass), Eleocharis (Spike rush), Rynchospora (Beaked rush), Schoenus (Black sedge), Scripus (Bulrush).  The Tule, or “great bulrush” is a member of this group.  Papyrus belongs to the Cyperus genus.

A number of grasses are found in wet places: Sparina (Cord Grass), Zizania (Wild Rice), Calamagrostis (Reed Grass), Polypogon, Phragmites (Reed), Phalaris (Canary Grass), Echinochloa (Water grass), Glyceria (Manna Grass), Oryza (Rice), Orcuttia, Monerma, Arundo (Giant Reed), etc.

L is for Lemna:

Lemna is the duckweed genus.  It has its closest ancestors in the Arum family.  It is an example of how organs can be “reduced” by evolution when they are no longer needed for a new way of life.  Duckweed consists of leafless stem tissue with a meristematic (area of cell division) pouch that produces vegetative and flower buds.  The vegetative buds from new plants that float on the surface of ponds and lakes.  The flowers form on a tiny “spathe” like the structure that bears flowers in a Calla Lily.  This shows how far reduction can take a living things.

Spirodela is a related genus of Duckweed that has a reddish undersurface.  Wolffiella and Wolffia float just below the surface of the water and do not produce roots.  Wolffia is so small is barely visible to the eye.  Individual plants form masses of thin green scum on the surface of ponds.  There are large air spaces within the tiny spheres of stem tissue.  Flowers are reduced to a single tiny pistil and a single tiny stamen in Wolffiella.

Salvinia and Azolla are examples of floating ferns.  These genera are reduced to clusters of leaves that float on the surface of the water.  In Salvinia auriculata, the leaves are flat and covered with fine hairs.  There are two floating leaves and a lower leaf that is broken into root-like segments.  Sprocarps are formed on the submerged leaf that bear two kinds of spores.  The larger macrospores germinated to form female gametophytes and the smaller microspores germinate to form male gametophytes.

K is for Kinds:

There are many kinds of water plants.  Some of the differences depend on the nature of the aquatic environment.  Freshwater will support different plants than saltwater or the mixed fresh and saltwater of coastal marshes and river mouths.  Running water will support different kinds of water plants than the still water of ponds.  

Large lakes provide a different environment than ponds.  Current patterns within the lake become more important as lakes grow larger.  The mineral content of the water is very important in lakes and ponds.  Some plants require lots of dissolved nutrients, others like Limosella, Elatine, and Isoetes prefer a less nutrient rich medium.

Water moderates temperature differences.  The pitted seeds of plants like Elatine stick to the feathers and feet of ducks and other birds that visit inland pools.  Often aquatic plants have a worldwide distribution as a result of being carried from place to place of the flight paths of water birds.

There is an exception to the general rule that woody cone bearing plants are generally found away from standing water.  The swamp cypress (Taxodium distichum) and the pond cypress (Taxodium ascendens) are distant relatives of the redwood that favor wet areas.  The swamp cypress produces irregular swellings from its trunk that push up through the surface of the water.  These are known as “cypress knees” and may help underwater stem tissue obtain oxygen needed for cell respiration.

M is for Mangrove:

There are some major differences between aquatic vegetation in tropical regions.  Mangroves are a kind of woody plant that is often found at the edges of the ocean in the tropics.  There are many kinds of mangroves at not all of them are closely related.  The Red Mangrove (Rhizophora Mangle) of the Florida Keys grows in brackish water and salt water.  It is a tree supported by prop roots, which come out of the base of the trunk.  These roots form a network about the base of the tree.  The plant embryo develops while the fruit is still on the tree.

The fruit floats in water with the embryo pointing downward.  The embryos grow rapidly when stranded on brackish mud.  The Mangrove Family (Rhizophoraceae) is found throughout the tropics around the world.  Mangrove vegetation is characteristic of the beaches and tidal areas of the tropics.

Surf grass (Phyllospadix) is a submersed aquatic with grass like leaves and creeping stems.  Phyllospadix Souleri is found on rocks in heavy surf along the Pacific Coast of North America, Phyllospadix Torreyi is found in more quiet waters such as tide pools, south into Mexico.  A related genus, Zostera (Eel-grass) is found in sheltered water in bays and coves throughout northern temperate zone.  Ruppia (Ditch-grass) is characteristic of brackish, saline ponds and marshes.  These plants may be found in association with filamentous green algae, or with green, red, and brown seaweeds of tidal rocks and pools.

N is for Nymphaeaceae:

The Nymphaeaceae is the Water Lily Family.  It is a very old group that dates back to time of the earliest flowering plants.  Water lilies are aquatic herbs with floating leaves and flowers.  There are about 8 genera and 80 species.  Cabomba (Fan-wort) has leaves divided into hair like segments.  Nymphea (Water-lily) and Nuphar (Cow-lily) have floating leaves with a deep sinus.  The flowers have many petals.  Included in Nymphea are both the white and blue lotus of Egypt and the blue lotus of India.  

Victoria (Royal Water-lily), Nelumbo (Lotus), and Brasenia (Water-shield) have round floating leaves without a sinus.  The leaves of Victoria are 3 to 6 feet across.  Those of Nelumbo are 1 to 3 feet across.  The East Indian Lotus is white to dark red.  The American Lotus is yellow.

The Egyptian White Lotus, the Egyptian Blue Lotus, and the Blue Lotus of India are species of Nymphea.

Nymphaea gigantean from Australia, N. rubra and N. stellata from East Asia, and N. caerulea and N. capensis from Africa have been hybridized.  White and violet colors have been obtained from the night blooming species and blue, pink, and yellow colors from daytime blooming varieties.  From these hybrids numerous cultivated forms of water lilies have been bred.  Other cultivated forms are the result of hybrids with the European White Water Lily (Nymphaea alba) and its reddish variety (var. rubra).  It has been hybridized with the Fragrant and Tuberous Water Lilies (N. odorata, N.tuberosa) to create further varieties.

O is for Overseas:

Aquatic plants have unique distributions because of the ability of their seed and fruit to float or to be attached to, or ingested by, migrating birds.  The small populations associated with isolated lakes and ponds are ideal situations for local evolution, hence many groups of terrestrial plants have produced aquatic descendants.

A good example of these problem distributions is found in the family Elatinaceae.  The more tropical and woody of the two genera in this family, the genus Bergia, seems to have a distribution centered on South Africa and Australia.

The Bergias that are most like the aquatic genus Elatine, are found in both Australia and South Africa.  This make it likely that the family originated in the ancient continent of Gondwanaland just as it started to break apart at the end of the age of the dinosaurs and not long after the first flowering plants appear in the fossil record.

The genus Elatine and the genus Bergia gradually differentiated in response to the increasingly cold temperatures and local dryness that increased across the face of the earth as Gondwandland fractured into separate continents that began to break up the movement of currents in the sea and air that maintained more temperate climates.

As continental fragments moved through areas of cold and dry climate new forms of Bergia emerged adapted to drier conditions and new forms of Elatine emerged adapted to cooler conditions and to temporary sources of water.

P is for Pits:

As the genus Elatine evolved, it began to develop distinctive patterns of pitting in its seeds.  These pitted seeds help stick the seeds to bits of mud and feather and help the seeds get carried by birds to nearby ponds and lakes.

Various authorities have used the pitting on the seeds as a means of distinguish the various species of North American Elatine.  Hebert Mason distinguished seven species.  Elatine californica is distinct because of its 4 parted flowers (4 sepals, 4 petals, 8 stamens, 4 carpels).  Elatine ambigua (introduced from Southeast Asia with rice cultivation) has pedicels on its flowers (North American flowers have none).

Mason distinguished two groups of species: those with seeds with 16-35 pits in a row and those with 10-15 pits in a row.  Those with 16-35 pits in a row could be divided into those with the pits of the seeds nearly as long as broad (Elatine rubella) and those with broad pits.  Those with broad pits in Mason’s view were either Elatine gracilis (seeds 6-10 in a locule) or Elatine chilensis (seeds 15-40).

The seeds with 10-15 pits in a row were divided among three species.  Plants with 3-6 stamens (Elatine heterandra), plants with narrow leaves (brachysperma) and plants with wide leaves (obovata).  Elatine obovata and brachysperma were largely plants of low land vernal pools and lakes.

Q is for Quebec:

Trying to make sense out of the genus Elatine in North America and its seed pits is further complicated by the discovery of an additional species, Elatine minima that is found in the extreme north of the distribution of the species in lakes and pond with low levels of dissolved minerals in Up-state New York and into the province of Quebec.

Elatine minima seems to have adapted to the limited growing season available in cold regions by further reduction of the flower parts.   Although its seed pitting appears to be similar to the heterandra group, its flower parts are apparently sometimes reduced to a complete or partial 2-merous condition.  This kind of reduction of flower parts is typical in aquatic plants particularly those that survive under more extreme conditions such as might be found in the lake and ponds of inland Quebec.

The variation described by Mason for the species  E. heterandra appears to be valid.  Many species classified as E. brachysperma (a species with only one whorl of stamens) are probably the double whorled E. heterandra.

The problem is that most authorities have classified them based on seed pits because dried specimens of Elatine disintegrate into a worthless mass of broken air sacks.

The distinction that Mason makes between E. obovata and E. brachysperma does not seem obvious in the field.  Nor does the distinction between E. gracilis and E. chilensis appear to be valid.

R is for Rubella:

The problem of correctly classifying the North American Elatine is a common problem of correctly identifying aquatic plants.  Most plants are identified by herbarium specimens, pressed and dried plant mountings.  But the tissues of aquatic plants typically shatter when pressed and dried.  Hence many aquatic plants are identified based on faulty classification systems.

The plants Herbert Mason identifies as Elatine rubella may belong to group of interbreeding populations that other authorities classify as Elatine triandra.  His Elatine chilensis may be the same group of populations identified to Elatine americana.  The differences between Elatine triandra and americana are not great enough to assure that these are actually separate species and not just variant forms of a single polymorphic species.

What is worse is that we may never be able to know the actual fact because environmental disturbance and water pollution are rapidly causing the extinction of the local populations that might have held the clues to the actual relationships.  The dried herbarium specimens that we have left as record are relatively worthless unless subjected to some kind of DNA analysis which may be our only hope for making sense out of what is happening to this genus of water plants.

Similar variation among populations of Elatine can be found in Europe in Africa, and in Asia.

S is for Streams:

Some plants prefer moving water and some plants prefer still water.  For example Elatine is rarely found near moving water.  At the head of streams, moist conditions along the banks encourage the growth of ferns, mosses, and liverworts, all primitive spore forming plants that do not form fruits or seeds.  Here mosses like Fontinalis may cling to stones along with bits of filamentous algae.

Different regions have different streamside vegetation.  In the Pacific Northwest streams may have borders of Black Cottonwood (Populus trichocarpa), Quaking Aspen (Populus tremuloides), and Oregon Ash (Fraxinus oregana).  Paper birch (Betula papyifera), Pacific Willow (Salix lasiandra) and other willow species may also be present.  Pools of standing water encourage the growth of cattail, bur-reed, along with various sedges and rushes.

Another tree of western streams is the alder.  Mountain 

Alder grows at the heads of streams (Alnus tenuifolia) and Oregon Alder (Alnus rubra) along coastal streams on the way to the sea.  To the south the Cottonwoods and to the east the poplars are found along the banks of lowland streams.  Willows of all kinds are stream and riverbank trees.  North into Canada and Alaska are the Brown Birch and the Yukon Birch and the Water Birch in the Rocky Mountains.

Where streams and rivers join salt marshes are found salt tolerant plants like the glasswort.

T is for Tender Aquatics:

Tender water plants that are typically found in warm regions and require protection from freezing to survive include the Water Hyacinth (Eichornia).  It has a cluster of green leaves with bases filled with air that allow it to float on the surface of the water.  It produces spikes of blue flowers.  Other tender aquatics are the tropical water lilies, tropical varieties of lotus.

Night blooming hybrids of Nymphaea amazonum, N. rubra, and N. lotus include the immense white flowers of “Missouri” that are held high above the water, the fragrant deep rose flowers of “James Gurney,” and the purple flowers of “B.C. Berry.”  “Blue Beauty” is a day blooming hybrid derived from N. coerulea and N. capensis var. zanibariensis.

The Water Lily tubers are planted in pots that are placed underwater at a temperature between 65 degrees and 70 degrees F. in full sunlight.  When the plants develop they are planted with just their crowns protruding, one plant to a tub.  Water is added as the plants grow.  The water should be kept at a temperature between 55 and 60 degrees.

Plants for the aquarium include Acous, Anubias, Water Hawthorn (Apongeton), Fanworts (Cabomba), Water Trumpet (Cryptocoryne), Echinodorus, Egeria, Heteranthera, Hydrilla, Hydrotrida, Hygrophila, Limophila, False Loosestrife (Ludwigia), Marsilea, Myriophyllum, Naja, Nitella, Sagittaria, and Vallisneria.

U is for Utricularia:

Many plants of wet places have ways of trapping insects as a source of the nitrogen ions that they are unable to get from the soil.  Utricularia is a genus of around 150 species of plants of meadow, marsh, and water.  They are small herbs without roots and two lipped insect pollinated flowers.  The aquatic species grow in floating in still water or attached to stones at the bottom of streams.  They are able to trap and digest small water fleas and insects by sucking them into bladders attached to their leaves.

The bladders secret digestive enzymes.

Bogs are wet places full of Sphagnum moss (peat moss).  Sphagnum moss is good at drawing water up to it and thus living sphagnum can lie across layers of dead moss.  Sphagnum produces an acid soil, which limits the uptake of nitrogen by other plants in the area.

Bogs are places where carnivorous plants can be found that have invented ways of trapping insects to get the nitrogen they need.  The sundew (Drosera) has sticky hairs on the upper surface of its leaves that trap small insects.  Glands on the hairs release digestive enzymes.  Pitcher plants have leaves that are adapted for trapping insects and digesting them.  The Venus Fly Trap is another example of an insect catching plant that traps insects in its specially adapted leaves.

Shrubs of the Heath family like the cranberry are specially adapted for life in the acid soils of bogs.

V is for Vallisneria:

Vallisneria is a genus of plants found in all tropical and subtropical regions.  Except for reproduction, Vallisneria lives completely submerged.  Single female flowers develop inside a spathe and rise to the surface on an ascending stem.  The female flowers float on the surface of the water.

Large numbers of male flower form in male spathes.  The male flower buds gradually detach themselves and float to the surface.  These tiny male flowers float on the surface on the edges of their sepals till they reach a female flower and pollinate it.

In many plants the female blossoms draw back to the base of the leaves after pollination and the fruits ripen underwater.  The fruit is spread by water currents or ingested by birds.

The green leaves of Vallisneria are often ribbon shaped.  They grow in a rosette from a rootstock on the bottom.

Vallisneria spiralis (Tape Grass) is one of the most common forms of Vallisneria grown in aquariums.  It has broad tape like leaves and tiny white flowers.  Since it thrives in both cold and tropical conditions, it is an ideal plant for the beginner to grow. 

 Some forms of Vallisneria gigantea have bronze or crimson foliage.  V. gigantean comes from the islands of Southeast Asia.  Its leaves can grow to a meter in length.

W is for Water Gardening:

Among the plants that are worthwhile for outdoor pools are the flowing: Water Lilies, Aponogeton, Brasenia, Nuphar, Nymphioides, and Orontium.  Plants that will do well at the margins of outdoor pools include: Acorus, Alisma, Anemopsis, Butomus, Calla, Caltha, Carex, Cotula, Cyperus, Damasonium, Decodon, Eriophorum, Glyceria, Gratiola, Hippuris, Houttuynia, Hypericum, Iris, Juncus, Ludwigia, Mentha, Menyanthes, Mimulus, Myosotis, Narthecium, Nasturtium (Water Cress), Peltandra, Phragmites, Polygonum, Pontederia, Preslia, Ranunculus, Rumex, Sagittaria, Saururus, Scripus, Sparganum, Triglochin, Typha, Veronica, and Zizania.

Floating plants for the water garden include Azolla, Hydrocharis, Lemna, Stratiotes, Trapa, Utricularia, and Wolffia.

Submerged plants to provide oxygen for fish include Apium, Callitriche, Certophyllum, Chara, Eleocharis, Elodea, Fontinalis, Hottonia, Isoetes, Lagarosiphon, Lobelia, Myriophyllum, Oenanthe, Potamogeton, Ranunculus aquatilis, Tillaea.

Plants for a bog garden include: Acontum, Ajuga, Anemone, Anthericum, Aruncus, Arundo, Asclepias incarnata, Aster puniceus, Astilbe, Bupthalmum, Cardamine, Eupatorium ageratoides, Filipenula ulmaria, Gunnera, Hemerocallis, Hosta, Iris, Ligularia, Lobelia, Lysimachia, Lythrum, Parnassia, Peltiphyllum, Petasites.

X is for Xiphophorus:

Xiphophorus maculates is the “platy” and X. helleri is the “Swordtail.”  A proper mix of fish and plants establishes a happy relationship that requires less intervention.

Fish give off carbon dioxide and nitrogenous wastes both of which are need by plants to sustain life.  Plants convert these substances to the carbohydrates and proteins of their living tissue.  These tissues provide food for plant eating fish in turn.

Some plants are happier in the presence of animals like fish than other plants are.  Plants like Elatine that are intolerant of large amounts of dissolved minerals in the water may soon perish if force to share an environment with animals that add various ions to the water.

Elatine macropoda (the Glass Plant) was frequently grown in European aquaria before World War I.  It was cultivated for the thick growth it produced on the bottom.  It is said to prefer soft water or rainwater with a pH of 6-6.5.  It will apparently grow in sand covered with detritus or in clay.  It is said to grow well with Vallisneria, Hyprophila, and Limnophila.

Platys and Swordtails apparently come from waters in coastal Mexico.  It is unlikely that a fish from a tropical region is adapted to an environment that is right for a temperate plant.  The environment that Platys and Swordtails normally live in probably is too acid for Elatine.

Y is for Youth:

In addition to considerations like the amount of acid in the water and the amount of carbon dioxide and oxygen that is being exchanged between animals and plants. There are a lot of seasonal changes that are operating in most environment.  Each living thing carries its own clock, its own information system with it telling it to do different things at different times.

In the spring increasing warmth will melt any ice.  Changes in the density of water will cause the circulation of water within shallow ponds causing nutrients to be swept up from underneath.  Spores and seeds germinate and fertilized eggs divide rapidly in the warm nutrient rich water.

Algae and duckweed will begin to give a green color to the water and migrating birds and insects may stop to feed.  The rhizomes and rootstocks of reeds and rushes put out new leaves and willows along the banks will put out catkins of flower clusters of their wind pollinated flowers.  Frogs, fish, newts, snails, insects mate and produce eggs.  The pond begins to fill with tiny tadpoles, water beetle larva and water fleas.

Larger fish and larva gobble up the young of other creatures.  Soon the available nutrients are used up and masses of dying algae will drain the surface of the water of its available oxygen.  By summer the pollinated willow flowers will be producing fluff-covered fruit.  The leaves of reeds and rushes are towering above other plants.

Z is for Zygote to Zenith:

Each living things goes through its own cycle.  Each water plant develops from its own fertilized egg (zygote) to the zenith of its growing season in the production of new spores, fruit, and/or seed.  Some plants keep producing seed and store food in an underground stem or rhizome or in ray cells of their woody tissue that allow them to continue to live through all season of the year.  These perennial plants may go into a dormant state during the winter, but the retain enough stored energy to sprout and grow again in the spring.

Many water plants are annuals.  They must produce enough seeds or spores to assure that some will germinate in the coming spring.  These seeds or spores need to have some way of knowing when to start germinating.  Some seeds must experience a certain amount of cold before germination can begin.

Seeds taken from one region and put in the ponds of another may not germinate on the right schedule to survive.  The internal timing of an annual water plant needs to fit the time cycle operating in its environment.  If vernal pools dry up quickly, the Elatine growing in those pools need to grow and put out seed fast enough to avoid being killed by lack of water.  

Usually Elatine adapts well to these changes putting out smaller leaves and changing from an underwater plant to mats of small green stems, pink flowers, and brown seeds.

