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Pond-Surface Plants

By E. LAURENCE PALMER

This is the fifty-sixth in NATURE
MAGAZINE's series of educational
mnserts.

\ HEN I first began writing about Nature, some forty years
ago, some of my friends advised me againstrepetition. Others

advised a sort of rationing policy that would guarantee
that, in a few years, many interesting aspects of Nature would re-
main for consideration. A college professor felt that the more in-
teresting angles of his field of study should not be introduced below
the college level because it would weaken the attractiveness of work
in his classes. Fortunately, Nature is so rich, so prodigal in its
offerings that I have never felt it necessary to worry about not find-
ing plenty of new angles of approach in any field. So, while we
have written more than a half-hundred of these inserts, it still
seems possible to double the number without undesirable duplica-
tion.

We have had inserts on deserts, on marshes and on waste places;
others, on birds, mammals, fishes, insects, evergreens, ferns, and so
on. This time we elect for emphasis a type of location that may be
studied with some care by almost anyone who can get outdoors for
a few minutes now and then. Instead of studying a pond as a whole,
we prefer to stick now to one part of the pond or pool — its surface.
Rather than consider the ducks that swim on the surface, or the
insects that accompany them there, we shall focus our attention on
the plants that may be found there. Examination of the first of
these inserts will show guidance in the study of such pond-surface
insects as water striders, water boatmen, back-swimmers, whirligig
beetles, water scavenger beetles and diving beetles. Many of these
insects affect the appearance of the plants treated here. In another
insert, we considered many of the ducks and other water birds that
feed on ponds, and in still another the mammals that may in part
depend on these plants for food or shelter.

Lest you think that the selection of the subject is essentially
academic, let me point out that it was stimulated by a few lines in
the Annual Report of the Pittman-Robertson Program for the year
ending June 30, 1949. A single line in that report listed project
31-D as **Waterchestnut Eradication in New York State,’” and indi-
cated that, for this work, the government had allocated $22,938.38.
I knew that the water chestnut was not generally distributed in the
waterways of my home State and felt that it must be important if
that amount of money was being spent on its control. With that
idea as a starter, we followed through on this insert.

Those plants that float at or on the surface of fresh water offer
all sorts of interesting problems. They affect the food, shelter,
transportation, health, wealth and happiness of human beings in
widely separated parts of our country. Some plants submit to man-
agement casily; others seem to resist our most diligent efforts. We
understand a few of them well, but have little knowledge of others
that have considerable potential value.

Let us begin with that item about the water chestnut. What
are its good and its bad points? Can and should it be controlled?
Was the government justified in spending so much money in my
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State for the conrtrol of one kind of plant,
or was the project just an excuse for some-
one to get hold of some Federal funds? I
cannot answer all of these questions but some
of them are casy,

In any state where this plant grows, and
where there are relatively shallow navigable
waters, its control must be taken seriously.
Given complete freedom it can clog 2 water-
way so effectively that boats cannot pass
through it successfully. In some cases this
may be a serious economic problem. It may
concern not only small, man-powered boats
but larger vessels as well. The water hya-
cinth is another plant that poses a2 problem
to navigators. It may form almost solid
rafts thick enough to be cut with difficulty,
and extensive enough to command respect.
Sometimes, these rafts break loose from an-
chorage and float away, providing hazards
where they might not ordinarily be expected.
Once, when I approached the mouth of the
Mississippi from far out in the Gulf of
Mexico I well remember secing a huge raft
of these plants floating far out at sea before
we came within sight of land. Because of
the expense involved in keeping it under
control it has been spoken of as the “‘million-
dollar weed.”” Besides the water hyacinth
and water chestnut, there are, of course,
plenty of other waterweeds that clog water-
ways. Many of these do not have the float-
ing parts essential for their inclusion in this
article. In some parts of the world, the
common pondweed, Elodea or Anacharis, may
be included in this category. Within the
year, in far-off New Zealand, I have seen men
working for weeks at a time to eliminate
this plant from a waterway in which human
beings liked to do some pleasure boating.

While man can, by means of power tools and other
devices, keep some waterways free from clogging species,
there are some natural means of opening a path through
waterweeds. One of the arguments advanced for the
protection of alligators in the South has been that they
maintain pathways in the waterways, and that these
pathways permit the easy passage of boats that other-
wise might not be able to make the necessary headway.

If one is a fisherman, he is, of course, interested in
plants whose parts float on the water surface. If the
plants become too crowded, they can permit neither the
passage of fish nor the use of tackle for catching what
fishes there may be. In the South, again, we find de-
fenders of alligators pointing to the fact that the high-
ways maintained by these huge reptiles provide superior
fishing sites.

The caster of artificial plugs well knows the signifi-
cance of floating weed tops in locating the presence of
some of the more important species of game fish. Few

250

POTAMOGETON

of the plants themselves enter directly into
the diet of the fishes, but they do feed and
shelter many organisms on which the game
species feed. True, the waterweeds become

narily they yield fish as well as trouble, an
so definitely justify their presence.

Pond plants with floating leaves vary great-
ly in the lushness of their growth. Species
that crowd together too closely may prac-
tically cut off all light in the water beneath.
This, of course, reduces the productiveness of
the area, and may well decrease the value of
the waterway. Those forms that grow less
vigorously may be of superior value when all
things are taken into consideration.

There is frequently significance in the
amount of light, the temperature, the quan-
tity of oxygen and other physical factors that
may be found at the edges of leaves that
grow floating at the surface of a pond. With
a large leaf like that of lotus, where it may
lie either under the water or out of it,
there is 2 gentle gradation, providing certain
organisms just .“e conditions under which
they may prosper. The immature form of
the malarial mosquito, for example, may
find the edges of these lotus leaves ideal for
its prosperity. Because of this, it may be
wise to control the lotus where the malarial
mosquito may be a danger.

of conditions, so far as the mosquito is
concerned, it also poses some problems for
us to think about if we are to pass judgment
on its usefulness as a whole. To many of us,
the plant in full flower is 2 joy in itself.
To early men, it provided an excellent source
of food, through its seeds and through its
submerged food storage areas. Shall we sacrifice the
joy that goes with the beauty of the plant, its potential
source of food and the other desirable features simply be-
cause of the threat of the malarial vector? Lotus is not
the only plant whose leaves float on the water and
whose usefulness is not clearly defined, nor is it the only
one that offers us food if it is needed. The water lilies,
the cow lily, and water shields all have parts that are
edible.

These plants also figure in the food story when we
think of them in relation to ducks, fishes, muskrats and
other useful wild vertebrates of our waterways. We
have already spoken of the relationship between the
plants and fishes. Possibly one of the most valuable
sources of revenue from ponds and fresh waterways may
be through furs borne by such animals as muskrats. A
visit to a muskrat pond and an examination of a “‘rat’s”’
feeding site will show that these animals may use our
plants freely and with profit. The stems and leaves of
water shield, the fruits and sunken stems of the water
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lilies are only a few of the
plants that might be men-
tioned.

Wildlife specialists today
figure the commercial value
of a wild duck as being
about $6, and esthetic val-
ues are not included in that
evaluation. But what is our
six-dollar bird going to feed
on? Watch the shores near
a flock of feeding wild ducks
to see if considerable amounts of broken plants
are not washed in, plants that have been pulled
from the bottom by feeding ducks. Check on
stomach contents of these ducks, either directly
or through consultation of published reports,
and you will find how important some of our
potamogetons are, for example. So important are
they that we find wildlife managers developing
techniques for planting these sources of food sup-
ply in areas where ducks may be expected to live.

FLOATING MOSS,
SALVINIA

The ulterior motive behind these practices prob- WATER
BUTTERCUP

ably is not appreciated by the ducks, however.

Glance through the literature dealing with
the problems of our wild ducks and you will
sec mention made, again and again, of the
necessity of supplving natural wild foods, many
of which may be plants that we here consider.

If we are to be mercenary in our viewpoint,
we will find other aspects of these plants inter-
esting. Man wants freshwater ponds for many
reasons. He wants to use them as highways,
and we have found that these plants may inter-
fere with such use. He wants the waterways
and their plants to produce fish, fur and feathers,
and he finds that these plants are links in the
chains that produce these things. He also
wants fresh water to drink himself. At times,
these plants may enter into this picture con-

FLOATING
LIVERWORTS
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shortage. To help in this
matter, New Yorkers are
asked to restrict their use
of water on Thursdays. Do
our pond plants enter into
this picture in any way?
The reservoirs that supply
water to our centers of popu-
lation are frequently referred
to as being valuable as
homes of fishes, as well as sources of drinking
water. Suppose such a waterway was con-
sidered in its role as a fish home. When the
reservoir is full, the shoreline might well be of
such a nature that we would expect fishes to
prosper jn it. There might be proper soil and
light conditions for the growth of plants.
There might be suitable nesting sites for some
of the more important fishes.

Suppose now that our plants and fish did se-
lect the margin of a reservoir as a place for
living. As the season progresses and the de-
mand for water increases, while the supply of
new water decreases, our reservoir’s shore line
will retreat steadily. Soon, the place where
our fish laid their eggs is dry land and the spot
where our plants grew can no longer sup-
port them. True, there may now be suitable
sites down where the water was originally
deeper, but plants and fishes cannot shift their
homes as readily as these conditions would de-
mand. The result is that, while our reservoir
may still look beautiful and may provide ex-
cellent opportunities for rowing boats, it may
not be good for the production of fishes. As
ordinary citizens, we are constantly being called
on to lend our support to projects in which
this information may be significant. In my own
New York State, a number of dams have been
proposed, supposedly to serve for flood con-

WATER
SMARTWEED

spicuously. Some plants of our ponds and slow ~GOLDEN CLUB  trol and to provide good fishing grounds. Little

streams grow relatively slowly, and their sut-

plus material is only adequate to meet the needs
of fishes, insects, birds and mammals that use
them as food. These plants are not a serious
problem in connection with a supply of fresh
water for man’s use. If, however, a plant grows
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mention is made of the power production as-
pects of these projects, for reasons which we
will not here discuss. But power, flood control
and fish production call for such variable con-
ditions that what is good for one may be wrong
for the other. The flood control reservoir

rapidly and has few organisms that prey on it, 2 93 should be empry when the power reservoir
it may take over a considerable territory for it- WOLFFIA should be full, and the fish pond should remain

self. Furthermore, it may produce an abundance
of waste material, which may serve to pollute the
water and make it useless for drinking purposes so far
as man is concerned. Usually, the same plants that pro-
vide hazards to water transportation also provide pollu-
tion problems that must be solved in the management of
a waterway.

The problems of management are interesting and
sometimes serious. As this is being written, America’s
largest city is being seriously threatened with a water
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at a more or less constant level at all times. How
you can reconcile these demands is up to you, but when
you are asked to make a decision about modifying a water-
way remember these basic things, and when you think
of the management of any fresh waterway remeruber that
somewhere in the picture you may or must have some of
the plants we here emphasize:”
The control of these plants may be simple or easy, as
was suggested carlier. Take our water chestnut that
started this discourse. (Continued on page 256)
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NAME

FLOATING LIVERWORTS

Ricciocarpus natans and
Riecia fluitans

FLOATING MosS,
SALVINIA

Salvinia rolundifolia

‘WATER-CLOVER FERN,
PEPPERWORT

Marsilea quadrifolia

PONDWEED

Polamogeton natans

DESCRIPTION

Order Marchantiales.
Family Riceciaceae. Ric-
clocarpus almost circular
or wedgeshaped and,
when floating, usually
triangular, dark green,
rather thick, with root-
like structures beneath.
Riceta floating branched
ribbons to 1/25-inch wide
and usually tangled into
irregular masses and not
easily confused with Ric-
ciocarpus.

Order Filicales. Family
Salviniaceae. Leaflike
fronds in groups of three,
of which the outer two
float, each circular or
nearly so and under 14-
inch in diameter and
somewhat folded along
the middle, and covered
above with whitish, erect,
crowded hairs. Beneath,
are finely divided struc-
tures that look like roots.

Order Filicales. Family
Marsileaceae. Floating
or erect fronds like deep-
ly, four-parted, parallel-
veined, long-stalked four-
leafed clovers, the ex-
panded portion forming
approximately a 1-inch
circle. Rootstock is
slender, dark brown,
tough, freely branched
and interlocked and with
fine root-like branches at
joints, and between them.

Order Naiadales. Family
Naiadaceae. Possibly
the most conspicuous of
the potamogetons with
floating leaves is P. na-
tans. The blades of the
floating leaves are to 4
inches long and half that
width and are connected
with the unbranched
stems by long petioles.
At the base of the petiole
is a conspicuous stipule,
to 4 inches long.

®

RANGE
AND
RELATIONSHIP

Ricciocarpus found in
United States from
Maine to Florida and
west to Minnesota and
Texas, also in Europe,
Asia, South America and
Australia. Riceia found
from Quebec to Florida
and west to British Co-
lumbia and southern
California, also in Eu-
rope, Asia, Africa, East
Indies, New Zealand.

Found mostly on water
in aquaria or in green-
house pools from which
they escape, but in Cen-
tral America the plants
crowd the surface of
warm pools outdoors.
Has become precarious-
ly established in some
parts of the United
States. In the family,
also, is Azella, the Water
Fern, rather widely es-
tablished.

Found at edges, or in
shallow quiet waters
where it has been intro-
duced. Now rather well-
established through
northeastern United
States from New Eng-
land to Maryland. Ap-
parently was first intro-
duced into America in
1862 in Connecticut from
Europe. Two species in
Texas and Louisiana and
one westward.

P, nalans is widely dis-
tributed in tropical and
in subtropical parts of
the world. It ranges
from Nova Scotia to
British Columbia and
south through New Jer-
sey, Missouri and Ne-
braska, and is somewhat
tolerant of acid condi-
tions. Since there are
at least 16 floating-
leaved species we cannot
cover them all.

REPRODUCTION

Riceiocarpus bears fruit-
ing structures along mid-
ribs on upper surface
these appearing in April
in central United States;
land form, fertile in Gulf
States in November.
Riccia fruits rarely, the
fruits appearing in a
swelling on under sur-
face in mid-autumn at
Washington, D. C.

In Salvinia, the fruiting
bodies, if they may be
called such, are ‘“‘sporo-
carps” borne in clusters
of to 20 on the sunken
leaves under water and
of two kinds. The first
1 or 2 develop into the
female phase of the
plant, while the later
ones produce eventually
the male element. They
are all alike in size.

Reproduction is by di-
vision of the vegetative
parts, and by means of
small, hard, dark brown,
bean-like “sporocarps”
frequently borne in pairs
at base of fronds. These
can survive drying for
years, either in Nature
or on herbarium sheets,
and can eventually de-
velop new plants under
suitable conditions.

Flowers are borne on
slender spikes and may
be held at or just above
the water surface. The
flowers are not conspicu-
ous and may be polli-
nated by the wind. When
mature, the fruiting
stalks are drawn beneath
the water surface by the
plant. Propagation is by
seeds or by cut root-
stocks.

ECOLOGY

Either Riccia or Riccio-
carpus may be found on
land as well as in water,
though in each case the
plants take a somewhat
different form in the two
settings. On land, Ric-
ciocarpus may be in
rosettes to over an inch
across, while in water it
is usually in small tri-
angles only.

Salvinia has leaves with
distinct midribs and no
true roots, while Azolla,
the Water Fern, has
many smaller, more
crowded, overlapping,
deeply lobed leaves, each
essentially like its fel-
lows. Awzolla has roots
on the lower side of the
stem, which serves as a
main axis for bearing
the leaves.

Becomes established on
mud flats and may serve
to anchor mud, as cover
for small, shallow water
animals but does not fig-
ure prominently as food
for wildlife. It favors
neutral soils and waters
neither entirely acid nor
alkaline, and, once es-
tablished, persists under
severe conditions for a
long time.

Rootstocks and fruits
enter prominently into
the diet of some of our
more important species
of ducks. The late-hold-
ing quality of this species
make the fruits available
to ducks that come from
the north late in the
season. The plants pro-
vide some food and shel-
ter for important fishes.

ECONOMY

Plants are interesting to
botanists, provide some
food and shelter to ani-
mals living in quiet,
shallow waters and may
be eaten with other
plants by marsh animals.
They usually are found
growing with other
plants, but on occasion
they may form almost
pure stand rafts of good
extent.

Neither Salvinia nor
Azolla seem to be of
importance in wildlife
survival. Both are in-
teresting to botanists
and both may do well in
aquaria. With age, the
Azolla plants may change
from green through pink
to red and to brown, and
species are found from
coast to coast in the
United States.

May get out of control
and clog waterways that
are not too large. Its
beauty makes it popular
in some garden pools
and its interesting life
history makes it welcome
where classes in botany
are being taught. The
small organisms that sur-
vive under its cover may
stray and serve as food
for fishes of food value.

This species lends itself
well to propagation prac-
tices and is commonly
introduced into ponds
where ducks are to be
attracted. Usually such
planting is done by drop-
ping clay balls contain-
ing cuttings into the
water at 6-foot intervals,
or about 3 to 5 bushels
per acre.
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GoLDEN CLUB

Orontium aquaticum

WiLp CaLLA, WILD
ArRuM

Calla palustris

COMMON DUCKWEEDS

Lemna sp.

Bi¢ DUCKWEED

Spirodela polyrhiza

WATER MEAL

Wolffia columbiana

Order Arales. Family
Araceae. Leaves may
float or be erect, and the
width of the blade por-
tion may vary greatly.
Some leaves may be 3
feet long, with 1/3 of this
being theexpanded blade.
Blade is paler beneath
than above, narrowed at
each end usually to 5
inches. Rootstock is
thick and usually firmly
imbedded in mud.

Order Arales. Family
Araceae. Leaves are
borne in a cluster at the
end of a stout root sys-
tem, are a beautiful shin-
ing green, with a heart-
shaped blade and a rela-
tively long petiole.
Height, to 1 foot, with
leaf blades to 4 inches
wide. Leaves may be
erect, semierect or float-
ing, but hardly wholly
$0.

Order Arales. Family
Lemnaceae. Star Duck-
weed, L. f{risulca in
branching nets of green,
often rootless, obscurely
three-nerved, with long,
narrow-stalked joints
and parts to 1.5 inch
long. Lesser D., L. minor
of elliptical, not stalked
floating sections to 1/5-
inch long, with or with-
out a single root.

Order Arales. Family
Lemnaceae. Floating
green ovals about 1/3-
inch long with under-
sides that are distinctly
purple or red and bear-
ing beneath a tuft of
many roots. The frond
usually shows § to 7
nerves if closely exam-
ined, as contrasted with
to 1" to 3 nerves in the
species of Lemna. The
color of the under sur-
face is characteristic.

Order Arales. Family
Lemnaceae. Tiny, float-
ing, green dots not over
1/25-inch in diameter
but sometimes so abun-
dant as to appear like a
smooth green carpet on
a quiet patch of water.
In this species the plants
are almost globular. No
pigment cells. No roots.

Ranges from Massachu-
setts to Florida and west
through New York and
Pennsylvania to Louisi-
ana. In Pennsylvania,
it is found at elevations
up to 2000 feet. It is
found in ponds, bogs,
slow rivers, swamps, ca-
nals and is at its best
usually relatively close
to the coast.

Ranges from Nova Scotia
to Great Bear Lake and
south to Virginia and
Iowa; also found in Eu-
rope and in Asia. It is
usually found at or near
the edges of ponds and
pools in shallow water,
or in the mud at the
edge, and favors shaded
areas rather than expo-
sure to strong sunlight.

Some 6 species in the
United States of which
L. minor may be best
known, commonest and
most widely spread as it
ranges through much of
North America. It fa-
vors sluggish streams and
stagnant ponds that are
permanent or temporary.
L. trisulca ranges from
Nova Scotia to North
Carolina and westward.

Common on pond sur-
faces from Nova Scotia
and British Columbia
south to Florida, Texas
and California, which in-
cludes southern Canada
and every state of the
Union. Where found it
is usually abundant. One
other species, S. punc-
tata, is found in South
America. Two U.S.
species.

This species found com-
monly in ponds, slow
streams and sloughs
through eastern half of
United States and Can-
ada, often associated
with Lemna or Spirodela.
Related genus Wolffiella
hasthin, elongated fronds
instead of the thicker
fronds of Wolffia.

Flowers are borne closely
crowded and apparently
imbedded in the upper
portion of a club-like
flower stalk that may be
up to 2 feet tall and to
4 inches thick at a maxi-
mum. They appear in
bloom in April and May,
and the fruits have de-
veloped to maturity a
month or so later.

Flowers are beautiful
little “calla lilies” with
the white outer part
often greenish that may
be 1 inch wide and over
twice as long. The short
inner spike is about 1
inch long. Flowers ap-
pear in May and June,
and the red fruits ma-
ture and persist in June
on to August.

Reproduction in L.
minor,and inmost others,
through vegetative
growth of buds emerging
from a flap at edge of
frond. Flowers are borne
in a pouch on upper sur-
face of a frond and are
either staminate or pis-
tillate and appear only
after severely hot weath-
er. Usually 2 stamens
and 1 pistil in units.

Fertile fronds are ex-
tremely rare. Flowers
are borne in a pouch,
with 2 or 3 staminate
and 1 pistillate per pouch
being the common ar-
rangement. Spathe is a
complete sac that opens
at upper end. Fruit is
somewhat winged along
the margin and the seed
is slightly compressed,
with much albumen.

Fronds develop from,
and soon separate from,
a single funnel-shaped
pouch. Flowers in an
upper surface pouch with
1 pistillate and 1 stami-
nate flower per pouch.
Staminate flower has 1
stamen and pistillate
flower one carpel and
one ovule. Most repro-
duction is vegetative.

Grown rather commonly
in ornamental pools, but
in some navigable high-
ways may develop to
such an extent that it
becomes a hindrance to
boat traffic. For growth
in pools, it may be propa-
gated by simple cuttings
of the rootstock and rela-
tively little care is nec-
essary.

Pollinated by water snails
and by insects. The
plant has been reported
as constituting the food
of muskrats at times,
though it not a staple
food of any organism
apparently. It is some-
times known as water
dragon, female dragon
or water lily, as well as
the names given above.

In fall, flat fronds sink as
a resting stage which
winters the plant. In
spring, with return of
water, an active vegeta-
tive stage appears and
plants rise to surface and
may multiply by divi-
sion rapidly. The third
or flowering or fruiting
stage may or may not
develop.

Commonest reproduc-
tion is by vegetative
means that may be rapid.
There may be three types
of fronds, the spring or
en active vegetative
rond, the fruiting or
flowering frond and the
winter or resting frond,
the last of which sinks
to bottom and survives
winter conditions.

May grow even in damp
vegetation on bottom of
dried up waterway, or
even in stems of sedges
well under surface of a
dried-up pond. Normal-
ly, plant floats just be-
low surface with only a
small portion above wa-
ter. On exposed surface
are a few stomates. This
species is wholly light
green.

Rootstocks are eaten, but
must be boiled repeated-
ly, changing the water
many times, or by roast-
ing to remove the bitter
taste. The seeds have
been considered of food
value, but they, too,
must be boiled repeated-
ly in many changes of
water to be considered
as edible.

This plant does not be-
long to the same genus
as does the commercial
“calla” so well known in
our Easter bouquets. It
apparently has little if
any commercial value,
but more than makes up
for this in its esthetic
appeal because of the
beauty of the flowers and
of the leaves.

May serve as food for
ducks, geese, fishes,
pheasants, beavers,
muskrats, and other small
animals. Also serve as
surface cover and shelter
for aquatic organisms
that may live beneath.
Make interesting plants
for aquaria and pools
and for study in botany
classes.

Reported as being duck
food, sometimes consti-
tuting 2 most substan-
tial portion of a duck’s
diet. It is also eaten by
pheasants. Usually,
most abundant in waters
over peat or muck pro-
tected from wind and
current. May be eaten
by snails that are eaten
by ducks.

Has been listed as enter-
ing the diet of ducks and
other aquatic animals.
It may, of course, be
eaten freely with associ-
ated water plants and
must be eaten by small
aquatic animals that are
eaten by larger animals,
and thus continue the
usual food chain to forms
of significant size.
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NAME

WATER HYACINTH

FElichornia crasstpes

WATER SMARTWEED

Polygonum amphibium

WATER LiLy

Nymophaea odorata

SPADDERDOCK,
Cow LiLy

Nuphar advena

DESCRIPTION

Order Xiridales. Family
Pontederiaceae. Float-
ing leaves have bladder-
like, air-filled petioles
from one end of which is
attached the blade that
is about as long as wide.
Bladder bases may be
absent and submerged
leaves may be slender
and quite different from
those that float. Roots
extend downward into
the water or soil.

Order Polygonales.
Family Polygonaceae.
Plants float their stems
and leaves at water sur-
face, for most part with
roots at the nodes. Stems
with conspicuous stip-
ules at joints. Leaves to
4 inches long, rounded
or narrowed at base, with
or without hairy surface,
rather conspicuously
veined. Stems to 20
inches long, branched,
weak.

Order Ranunculales.
Family Nymphaceae.
Leaves are beautiful,
circular-bladed struc-
tures with a slit from the
edge to the center and
with blades to 1 foot
across and always float-
ing. Petioles are weak
and flexible, bearing 4
main air channels and
arising from stout, tuber-
ous rootstocks that are to
4 inches in diameter.

Order Ranunculales.
Family Nymphaceae.
Leaves either floating or
erect, or semierect, with
blades to a foot long and
34 as wide, with a heart-
shaped base cleft from
1/3 to 14 the length of
the leaf. Petioles, spongy
to well over 1 foot long
and arising from end of
thick, spongy, horizontal
rootstock that may be 1
yard long.

RANGE
AND
RELATIONSHIP

Species of the genus
about 6, and are for the
most part native of South
America, with one from
Africa. However, the
plant has become too well
established in some of
our waterways, being a
pest in the Florida and
the Gulf Coast area, and
found north to Virginia
and Missouri.

From Quebec and New-
foundland, south to
northern Virginia and
west to southern Cali-
fornia and into south
central Alaska. Found
in Adirondacks to 2000
foot elevation. Closely
related if not identical
species are in Europe and
Asia. It may form al-
most pure stands in suit-
able spots.

This species ranges from
Newfoundland to Florida
and west through Mani-
toba to Idaho, Kansas
and Louisiana. Some 40
species in all to be found
in various parts of the
world, and many have
been introduced widely
for growing as orna-
mentals in garden pools
and elsewhere,

Ranges from Labrador
to Florida and west to
the Rocky Mountains
and south to Texas.
There are 6 species of the
genusintheUnited States
and some 25 in the world.
It is sometimes grown in
artificial pools. Grows
in water to 6 feet deep
in fresh water or acid to
pHS water.

REPRODUCTION

Flowers borne in erect
clusters on stems that
reach to a height of 1
foot, with about 8 to a
cluster; some are lilac,
some rose-lilac, while
some have a colored lobe
conspicuously marked
with a central, bright
yellow spot. Flowers
6-parted. Fruit is 3-
celled. Stamens, 6.

Perennial, spreading
vegetatively or by seed.
Flowers in dense pinkish
clusters, usually held
erect above water. Seeds
do not survive drying,
apparently. Calyx is
rose-red and gives plant
conspicuous aspect at a
distance. One fruit pro-
duced per flower. Fruits
about 1/8-inch long.

Flowers to 6 inches across
enclosed in green sepals,
except in good sunlight,
but then opening to show
many pure-white petals
around a center of yellow
stamens and many car-
pels. Flowers are highly
fragrant but are often
badly infested with small
insects. Seeds float.

Flowers yellow, with
fleshy petals that curve
inward and are broad
and under l4-inch long,
with 6 sepals. Petals
may be purple-tinged on
outside. Many stamens
in 5-7 rows. Pistil a
thick squat disc of yellow
and red of to 2 dozen
parts. Fruit 2 inches
long and 1 inch thick.

ECOLOGY

Vegetative reproduction
from a floating part is
most common and effec-
tive, the colonies break-
ing when large, and the
portions floating away
and forming new colon-
ies. Reproduction may
be so rapid that the
water surface may be
taken over almost entire-
ly by this one plant.

Grows in fresh water that
may be either moderate-
ly acid or somewhat alka-
line, or may grow out of
water entirely, in which
case the plant takes on a
different aspect than that
here described and the
dry land plant is usually
sterile. Plants may serve
some purpose as soil
anchors along shores.

Lilies grown in pools
need dividing about
every three years. They
may be planted in bas-
kets fertilized with cow
manure and coarse bone
meal mixed well with
soil. Baskets may be
removed and managed
more easily than one can
manage a whole pond
bottom. Survive freez-
ing.

Thick rootstock crowded
with starch that is some-
what sweet. Rootstocks
may be boiled or roasted
with or without meat.
Seeds eaten by ducks,
leaves and flowers by
beaver, deer and moose,
rootstocks by deer,
beaver, porcupines, men
and muskrats.

ECONOMY

Of no value as food for
wildlife, but may pro-
vide unnecessary cover
for fish. Clogs water-
ways so effectively. that
it has been referred to as
“million-dollarweed.” In
some areas, even in the
North in a long season,
it may occupy a sur-
prisingly large area in a
short time.

May clog shallow water-
ways, but provide good
cover for small aquatic
animals that may pro-
vide excellent food for
game birds, ‘mammals
and fish. Fruits have
been listed as having
been found in the stom-

achs of 15 species of

ducks, and the influence
on wildlife must be even
greater than this implies.

Tubers are nutritiousand
fruits have been dried
and roasted by primitive
peoEles for food. Seeds
are highly nutritious and
are eaten freely by ducks
and in early days .by
man. Beauty of the
flowers is a strong ap-
peal, as is their fra-
grance.

Indians stored the root-
stocks and seeds for food,
the seeds being extracted
from the dried fruits and
parched like popcorn.
For use in planting, the
seeds must . be " stored
wet. In the Northwest,
a related species, N.
polysepalum, is most im-
portant as a primitive
Indian food.
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‘WATER SHIELD

Brasenia schreberi

WATER CHINQUAPIN,
Lotus

Nelumbo pentapetala

‘WATER BUTTERCUP

" Ranunculus aquatilis’

WATER CHESTNUT,
WATER Nurt, CALTROPS

Trapa natans

PENNYWORT

Hydrocotyle ranunculoides

Order Ranunculales.
Family Nymphaceae.
Leafblades floating, com-
plete ovals to 5 inches in
greatest diameter, heavi-
ly covered with a clear
gelatine on under sur-
face and with long weak
petiole attached to ap-
proximate center of blade
and also gelatine covered.
Blades usually in good
condition. Rootstock
branches freely.

Order Ranunculales.
Family Nymphaceae.
Leaves probably the larg-
est of any here discussed,
the blades sometimes
reaching a width of 2 feet
and appearing almost
perfectly circular. Blades
may be at water surface,
or raised above it, and
are borne on substantial
petioles arising from tu-
berous rootstocks that
may be 50 feet long.

Order Ranunculales.
Family Ranunculaceae.
There are many vari-
eties of this species. In
one the upper leaves
float and are merely lobed
rather than finely dis-
sected as are the sub-
merged leaves. Stems
are weak and branching,
a foot or more long and
wholly prostrate when
taken from the water.
Roots may anchor plant
in the mud.

Order Myrtales. Family
Trapaceae. Floating
leaves may form a rosette
to 1 foot across. Leaves
that float are to 6 inches
long, with to 3-inch peti-
ole inflated for about 14
its length and broad
blade coarsely toothed
at tip. Submerged leaves
finely dissected, to 4
inches long. Stem, may
be several feet long and
rooted in mud.

Order Umbellales. Fam-
ily Umbelliferae. Blades
of leaves in general round
but deeply and narrowly
cleft in 2 or 3 places, ap-
pearing at a distance un-
cleft; margins shallowly
indented to 2 inches
across. Petioles long
and weak and arise sing-
ly or with a flower cluster
from joint of horizontal,
floating or creeping,
branched stem.

Ranges from just south
of the mouth of the St.
Lawrence River to Flor-
ida and west to Minne-
sota and central Texas,
also along the Pacific
Coast west of the Rock-
ies from southcentral
California to southwest-
ern British Columbia.
Found also in Cuba,
Mexico, Asia, Africa and
Australia.

From the Great Lakes
region to Minnesota to
southern Ontario and
Massachusetts, but usu-
ally rather spotty as to
abundance. In the Gulf
Coast States it may be
abundant to the extent
of excluding most other
plants, while in many
northern areas it has been
completely extermi-
nated.

Ranges from Nova Scotia
to British Columbia and
south to North Carolina
and California;also found
in Europe and Asia. The
typical species is widely
distributed in the lower
Mississippi Valley and
in the states of the South-
east. Variety hispidulus
has many floating leaves.

Native of the Old World,
but introduced particu-
larly in Northeast in
New York and Massa-
chusetts and south to
Virginia. The single
genus of the family con-
tains 5 species that are
found native in Africa,
Asia and Europe. The
record of the introduced
species would not favor
introduction of others.

Ranges from Massachu-
setts to Texas, but usual-
ly relatively close to the
coast, and from Cali-
fornia to Alaska similar-
ly close to the Pacific
Coast. Extends up the
Mississippi Valley to
Tennessee and Arkansas,
and south into Lower
California. Cuba, Cen-
tral and South America
and in Italy.

Purplish flowers are
about 1 inch across, in-
conspicuous, borne at
water surface on ends of
long stems that extend
to rootstock, of 3-4 sepals
and 3-4 petals. Fruit
pods to 1/3-inch long
surrounded by calyx
when mature and incon-
spicuous. Flowers ap-
pear from June through
August.

Flowers appear like great
yellow water lilies that
are to 10 inches across
and are borne at the
water surface, or more
commonly held above it.
There are many rows of
sepals and of petals, and
the most abundant sta-
mens are shed early,
leaving the swollen cen-
tral receptacle that bears
the seeds.

Flower like a small white
buttercup or crowfoot,
blooming at the surface
of the water on relative-
stout stems, to 34-inch
across, with many sta-
mens and of course many
carpels in the center.
The ripened fruit is a
cluster of ‘“‘seeds” that
form a sphere. Flowers
from June to October.

Flowers white, about 14-
inch broad of 4-parted
calyx, 4 petals, 4 sta-
mens and a 2-parted or
celled ovary. Fruit a
nut with 2-4 spines with
backward barbed tips.
One seed to a fruit it
being mealy and edible.
Flowers from June
through July and fruits
later. Seeds survive one
winter only.

Flowers in clusters of
from 5 to 10 on short
stalks from a common
stalk arising with a leaf
from the joints in the
stem. Flower stalks to
3 inches long and usual-
ly shorter than the peti-
oles. Fruit nearly orbicu-
lar, borne in late sum-
mer after the flowering
from June to September.

Rootstocks are consid-
ered as of food value by
man and are collected
for this purpose in the
fall. They may be baked,
boiled or eaten raw or
sliced and used as a
salad. Stems and leaves
are considered of salad
value and are usually
eaten with vinegar.

Common names include,
yonkapin, yockernut,
wankapin, duck-acorn,
water-nut, rattle-nut. It
is related to the Indian
lotus or sacred bean,
Nelumbo nelumbo, native
of India, China, Japan
and Australia which is
sometimes cultivated in
America. Both flower
in July and August and
fruits found in late fall.

Found in shallow ponds
and slow streams near
the edges, and so vari-
able that plants of one
locality may vary con-
siderably from plants of
another and yet be of
the same species, if not
of the same variety or
race. Is known as pick-
erel-weed, water milfoil
and eel-grass.

The long tough stems
are submerged, and when
well developed and
crowded in a waterway
make traffic, even by
power boats, almost im-
possible. Seeds sink in
fall and cannot survive
drying, so one control
where water level may
be changed is to make at
least a temporary drain-
ing.

Favors ponds and slow
streams and is usually
floating, and the 75 spe-
cies found in both hemis-
pheres are all best in wet
places or in water. This
species may be locally
abundant in areas gen-
erally not well populated
by it. Most of our Amer-
ican species are southern
but H. americana is
northeastern.

A beautiful pond aquatic
as the leaves are usually
freer from insect and
other injury than are
many of the associated
water lilies. The vari-
ous parts are a staple
food, in the Gulf Coast
area, of many of the
common, plant-eating
ducks. Cemmon names
include water target, wa-
tﬁr shield and little water
lily.

In Chinaand Egypt seeds
are eaten regularly from
plants cultivated for the
purpose. Qur American
species provides starchy
rootstocks useful as food
and the seeds are roasted
and used in making a
bread. Leaves provide
at edge when floating a
superior breeding area
for malarial mosquitoes.

Undoubtedly the fruiting
heads are eaten by aqua-
tic birds, and the plants
themselves by the larger
animals that feed on
water plants generally.
Plants also serve as shel-
ter for small aquatic or-
ganisms that themselves
serve as food for valu-
able fishes.

In New York State alone
the Fish and Wildlife
Service spent in 1948
over $20,000 in attempt
to control water chest-
nut in a limited area.
Other support for its
control went to Massa-
chusetts. Essential that
reseeding be prevented.
Of no direct food value
to wildlife apparently.

Flowers are white but
inconspicuous. Fruits
eaten by ducks and geese
having been found in
stomachs of eleven spe-
cies of wild ducks and in
one species of goose.
Mallards and wood ducks
favor it, one mallard
having in its stomach
2500 fruits.

FOR MAY, 1950

255



(Continued from page 251)

We spend considerable sums of money for its con-
trol. We know that its fruits and seeds cannot sur-
vive drying or exposure to conditions that accom-
pany drying. Where an area can be temporarily drained,
then, the management of this plant may be relative-
ly simple. It should not be a serious problem in waters
of the reservoir type. Where the infested area can-
not be drained, our story is, of course, different. Here,
our practices must be directed towards the preven-
tion of seeding. Fortunately the seeds are relative-
ly short-lived, so if we can prevent a crop from develop-
ing one year we can influence the situation the next year.
Also, fortunately, the seeds do not lie dormant over
a year or so, as do some plants, thus simplifying our
problem.

Some of our pond plants are real problems because they
may practically ignore the seed sequence. Probably
numerically the most abundant of our pond plants are
the common duckweeds that float on the surface in late
summer. Most of these plants are probably reproduced
without going through the seed stage. The details of
this story are to be found in the tabular section accom-
panying this article.

Of course, any article dealing with a subject of this
sort must recognize the appeal to the naturalist and to
the academic biologist. He cares little about the pro-
duction of fur, feathers, food or drinking water. His
only interest may be how organisms get along with
cach other. If you are a member of this happy clan, as
I hope you are, you will find that these plants provide
you with a fieldday of opportunity. A single lily pad
may yield you material to keep you busy a long, long
while. During this time, you will probably not be
worrying about atomic bombs, the national debt, Russia,
or the welfare state. This may definitely contribute to
your health and happiness, and make you a more pleasant
companion for those who must live with you. If you
feel in danger of a nervous breakdown then, I respect-
fully request that you set yourself the task someday of
reading the stories that may be found on and under a
common lily pad.

Here are a few leads that may interest you. Obvi-
ously, the upper and under surface of your lily pads are
essentially different worlds. In one, the sun shines
cffectively, the free air is abundant and the visiting or-
ganisms are probably air breathers. In the other, there
is a perennial shade, little exposure to free air and the
visitors are probably water breathers or at least are
suited to life in the water. Two worlds then — a frac-
tion of an inch apart.

On the under side of your lily pads you may sometimes
find what looks like a little cocoon. Look up the story
of the water scavenger beetle in the first of these inserts,
or elsewhere, if you want help on this little thing.
You may find that snails gleaning scums from the under
side of your lily pad are dropping by mucous threads
into the free water beneath. A better understanding of
them may come if you put a few of them in an aquarium
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and watch what they do. With this technique, you will
not have to question anyone but yourself.

Not a few of your lily pads will probably be pierced
by small, round holes. Beneath these holes, or rather,
beside them on the under side of the leaf, may be a
series of arcs of small eggs. A little rationalizing on your
part may suggest that the hole was made by something
that sat on top of the lily pad and reached through to
lay the eggs on the under side. You can almost measure
accurately the length of the creature’s abdomen or egg-
laying device by measuring the arcs in which the eggs
are laid. An interesting beetle provides us with the
answer to this story. It is described well in J. G. Need-
ham and J. T. Lloyd’s Life of Inland Waters.

The margins of your lily pad may yield all sorts of
interesting things. Maybe you will find a series of eggs
so laid that the end of one overlaps the one next to it.
These may be the eggs of a whirligig beetle. This
beetle was described in the first of these inserts. You
have seen the animals chase themselves dizzily over the
surface of almost any pond or waterway.

You may care to do a little philosophizing about your
lily pad. You may have learned in botany that in leaves
usually the breathing pores are more abundant on the
under side. How do you think this would work on a
lily pad. You may have heard or read that most roots
have root hairs suited to the taking up of water when it
is not abundant. How do you think root hairs would
fic into the problems of life that must be faced by a
water lily? You have heard much of the water-conduct-
ing nature of plant tissues. Did it ever occur to you
that sometimes it might be desirable for tissues to have
air reservoirs or air-conducting tissue? Make a cross
section of the petiole of a waterlily leaf and try to in-
terpret what you see.

When you make some studies of those plants that have
parts that float at the surface of the water, you will
realize that they have some really unique problems.
Some of them must be anchored in place over a rather
solid bottom maybe feet away from the surface. The dis-
tance between the surface and the bottom may change
considerably with the season, with the wind and because
of other reasons. How do these plants manage to meet
these unstable demands? You will find in some of the
pond weeds, for example, that there are times when some
portions of the plants are thrust well above the surface
of the water. At other times, these same parts are drawn
safely under the surface. What explanations do you have
to offer for this situation, and does the plant behavior
seem to be a reasonable one?

When you stop to think of the long-time problems of
these water plants, would you expect them to be most
suited to a plant that was an annual and could spend much
of its time in a dried resting seed or fruit? On the other
hand, would you expect most of the plants to be peren-
nial? How would these conditions fit into the presperity
made possible by a waterway with a fixed level, or with
a highly variable level? Does your reasoned conclusion
confirm what your observations bring to you?
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