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Reading from left to-right and showing the fruifing parts, we see Woodsia, the blunt-lobe cliff fern;
the bulb, or bladder, fern; the ostrich fern; the cinnamon fern; the waterclover fern, and the rattlesnake fern

Our Feathery Plant Friends—
THE FERNS

By E. LAURENCE PALMER
Lllustrated by Elizabeth Burkmeyer

This is the twentieth in Nature Magazine's
series of educational inserts

feathered friends” to the birds. True, the ferns do not

wear feathers, technically, but the fronds of many of
them closely resemble feathers. And ferns have many
friends and offer a worthy friendship.

Some ferns have won a place for themselves in folklore.
The spores of the lady-fern, for example, are reputed to
render invisible those into whose shoes they fall, or to give
such persons second-sight. Shakespeare wrote: “We have
the receipt of fern-seed; we walk invisible.”

Such ordinarily harmless superstitions spread to the use
of ferns in quack medicines. A number of ferns produce
sticky substances, such as one gets by dipping the root-
stocks of royal fern in hot water, and the extracts of many
ferns such as polypody give a bitter taste. It is not surpris-
ing, therefore, that they found use in the days when the
medicinal potency was judged by the disagreeable taste
of the dose. Few, if any, of these extracts of commoner
ferns find a place in modern medicine, and it may be as-
sumed that their value was more imagined than real.

Indians and the early settlers, who lived close to the
land, naturally made more use of ferns than we do. The
new sprouts of the common brake and the cinnamon fern
have food value and may be safely eaten. Other ferns have
succulent, new, growing fronds that are tender and have
some minor food value.

Cattle may eat ferns when other vegetation is not avail-
able but clear stands of many ferns in otherwise bare
pasture lands testify that some, at least, are unpalatable to
grazing domestic animals.

Ferns vary greatly in fragrance, as a trip through a ferny
woodland, or a visit to a place where a mowing ‘machine

SOME plant lovers may resent limiting the term “our
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has cut ferns recently, will prove. Some odors may be
identified with relative ease, and the hay-scented fern gets
its name from the odor it produces.

Fetns are used in camp and Nature crafts. The “maiden-
hair” portion of the maidenhair fern is woven into baskets
to give a permanent color and provide strength that may
be lacking in the softer plant materials commonly used.
The fine, strong rootstocks of bracken were used by Indians
and early settlers in basketry and for a crude cordage.

Campers find that the dead fronds of some ferns
farnish a quick fire-kindling material. This also makes a
fern-covered area a place through which fire may spread
with surprising speed and vigor. A camp bed laid on a
springy mass of ferns is much more pleasant, physically and
fragrantly, than one laid on the bare ground. Some ferns
have such a fragrance that they have been used to fill pil-
lows, but, being so fragile, ferns are quickly broken into
dust.

The only real contribution that ferns make to game is
to provide cover. Since many ferns do best along woodland
borders, where large shelter plants are adjacent to good
food plants of the fields, they probably do setve a useful
function in helping small game maintain itself.

Some of the ferns have short, stocky rootstocks and do
not cover much space. Others, however, may send slender
under-ground shoots as much as fifty feet in a season.
These serve as soil anchors. Many of the ferns help in
anchoring bits of rock on the walls of gorges. They also
aid the gradual weathering of rocks by root penetration
of cracks and crevices.

The informed naturalist can use some of the ferns he
sees to help him understand the soil on which they grow.
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Reading from left fo right, top row, are the narrow-leaved
spleenwort; the southern lady fern; the walking fern. Middle
row: the maidenhair spleenwort; the maidenhair: the brake.
Lower row: the polypody; the royal fern; the interrupted fern

While many show little soil preference, others are specific
in their requirements. Such ferns as the royal fern, cinna-

mon fern, hay-scented fern, maidenhair fern, brake, sensi-

tive fern, lady fern, oak fern, New York fern and some
of the woodferns favor soil that is slightly acid of neutral.
Apparently, they do not ordinarily thrive on an alkaline
soil. Such ferns as the bulblet or bladder fern, the black-
stem spleenwort and some of the polypodies do better
where there is a good supply of lime available. The purple
cliff-brake is dependent on lime. More studies need to be
made of the soil preferences of ferns.

-Knowledge of the chemical needs of ferns is important
to those who “just must transplant anything they find” to
their backyard or to their dining room table. The chances
of most ferns to survive are usually slim, but unless the
soil and shade needs are recognized they have less chance.
The wisest use of the beautiful things of Nature, which
are food for the soul, should be taught through education.

Some ferns have a commercial value, either for sale as
living plants or because of their decorative fronds. Where
such demands exist, there is a powerful stimulus towards
extinction.

In some regions, men make a meagre living collecting
the fronds of the more sturdy ferns for the larger city
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florist supply houses. Since some species bear green fronds
through the year, the drain is continuous.

If we must have ferns for decorative purposes, let us
raise them commercially and leave the wild forms to popu-
late the wild places. Without doubt nursery practices ap-
plied to some popular wild species would yield superior
plants. This has already been done with the forms potted
for household use. It should be done for ferns that have
other commercial values.

Reference to the charts accompanying this article will
show many seasonal fern variations. Some seem able to
survive any sort of weather. Others are able to suspend
development during cold or dry seasons only to renew it
when suitable conditions return. This sort of behavior, if
we may call it such, has led to the name resurrection fern
for one of the polypodies. On the other hand, some are
extremely sensitive to change and disappear quickly under
adverse conditions.

With the exception of the cloverleaf fern, considered in
the charts, most of the ferns here discussed follow the same
general type of life history. The conspicuous part of the
fern plant, as most of us know it, produces spores. These
are neither male nor female. There is no significance in the
common name female fern for a polypody and of male
fern for the royal fern. The spotes are blown by the wind
or otherwise moved to a new location. If fortunate, they
develop into minute, usually flat, green plants not easily
seen unless grown separately. These plants are the true,
sex-bearing stages of the fern plant. Male and female cells
are produced on these small plants and the female cells
become fertilized by the male. From the fertilized egg,
develops the fern plant that we know. It, like the con-
spicuous part of an elm or a lily, is to the botanist a
“'sporophyte.” In this respect, it is unlike the conspicuous
part of moss which is truly sexual and is 2 “gametophyte.”

There is something particularly significant about this
sexual stage of ferns, however. It is in this stage that
crosses or hybrids are produced. Ferns of some kinds do
hybridize freely. This leads to the development of many
plants that have the characters of at least two otherwise
easily recognized species. It leads to difficulties for those
who must put a name on every plant they see but makes
these plants doubly interesting to those who take plant-
naming seriously. The brownstem spleenwort of the genus
Asplenium and the walking fern of the genus Camptosorus
have been crossed artificially. According to Wherry, the re-
sulting hybrid has produced spores that yield normal plants
that have some of the characters of each parent. This being
so, the cross must be regarded as an independent species.

Knowledge that this sort of thing happens in the fern
may stimulate some plant lovers to experiment with other
ferns to see what crosses may be produced. We have plenty
of amateurs producing other new plants. Possibly, some
day, we may have many producing new ferns. However,
it is not as easy to cross two ferns as it is to transfer the
pollen from the stamen of an iris to the pistil of another
iris and then let Nature take its course. This, however, may
provide the necessary challenge to some who are not satis-
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fied with simple problems. Among the groups in which
hybrids occur relatively commonly in Nature are the wood-
ferns of the genus Dryopteris, and the spleenworts of the
genus Asplenium.,

These sexual stages of ferns may often be produced very

simply. A flower-pot may be filled with rich earth and set
in a saucer of water to remain wet. The spores are then
sprinkled on the earth and the top covered with a piece of
glass to keep the air sufficiently humid. They may be found
rather commonly growing on the outside of flower-pots,
or even on the wet bricks in green-houses. They should be
kept screened from the sun. It may be a number of weeks
after the spores have been sown before success is evident
to the naked eye.

The commonest way for ferns to reproduce is by spread-
ing in a number of directions over the ground, or just
beneath the surface, leaving the parent stem to die and to
rot. These under-ground rootstocks serve another purpose;
that of food-storage. Some are short and thick; some, long
and slender. Some are more or less naked; others are cov-
ered with the crowded remains of the bases of the parts
that in previous years were the above-ground parts. In
the lady-fern, these bases setve as food storage areas and
some of them may be firm and fresh for seven or eight
years after the tops that produced them have died. In part
because of this, these ferns may survive even though for
a year or so conditions are adverse.

The patts of the average fern above ground are, of
course, important to the plant, and also important to those
who would identify the plants. The plant uses the green
portion above ground for the manufacture of food.

A plant like a Christmas fern, or the usual Boston fern,
which is so common as a potted plant indoors, can be
identified by several of the important features. The root-
stock, of course, is under ground. The long “leaves” of
such a fern are more properly called “fronds.” In the
Christmas fern, there is one main axis that extends from
the rootstock to the tip of the frond. The upper portion of
this axis bears a number of smaller “leaves,” and this whole
portion constitutes the “blade” of the frond. The main
axis below the blade is the “'stipe”, and the axis through the
blade is the “'rachis.” The little “leaves” that branch from
the rachis are the “pinnae”; singular “pinna.”

All of these simpler parts of a fern frond are important
in identification. The stipe may be naked, scaly, succulent,
tough, brittle, yellow, black, red, green, hairy or have
other distinctive characters. What has been said of the
stipe may also be said of the rachis, so the nature of these
parts is worth noticing. If the plants collected are to be
dried for herbarium specimens, it is well to make notes on
the colors, since they will probably be lost in the dried
specimen.

In many ferns the rachis may be divided into a number
of branches. These smaller branches of the rachis are called
the “rachillae”; singular “rachilla.”” The structures that
correspond to the pinnae, and which spring from the
rachillae, are the “pinnules”, or little pinnae. And so we
have these terms to remember: rootstock, blade, stipe,
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Reading from left to right, top row, are the sensitive fern;

the oak fern; the marsh shield fern. Middle row: the New

York fern; the marginal wood fern; Thelypteris cristata.

Lower row: the spinulose shield fern; the Christmas fern;
the hay-scented fern

rachis, rachilla, pinna and pinnule. They are possibly the
most important, but there are also others. The blade of a
fern may be divided differently. Its parts may spread out
from a common point like the fingers from the palm of
the hand. In this case, the arrangement is said to be
“palmate.”” A blade may be palmately-parted, palmately-
compound or palmately-divided, depending largely on the
degree of independence of the different divisions.

If the parts of a blade of a fern are divided according to
the plan of the Christmas fern so that they all come from a
common axis that runs down through the middle like the
parts of a feather, the blade is “pinnate.”” We have
leaves that are pinnately compound, pinnately divided and
so on. Some are simply pinnate; others, twice pinnate;
some, three-times pinnate, and so on. These differences
should not be difficult to recognize.

In looking over the pinnae of a Christmas fern, one may
notice that some of those near the tip seem to be distorted.
When we first discover this, we may be inclined to think
them diseased. People have been known to cut off and
destroy such parts to prevent “diseased” portions con-
taminating “healthy” parts of the plant. As a matter of
fact, these areas are perfectly healthy. They are the parts
producing the spores like the one (Continued on page 312)
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COMMON NAME
SCIENTIFIC NAME
FAMILY

RATTLESNAKE FERN
Botrychium virginianum
var. intermedium
Family Ophioglossaceae

ROYAL FERN
(1) Osmunda regalis var,
spectabilis (2) Inter-
rupted Fern, O. clayton-
iana var. vera (3) Cin-
namon Fern, O. cinng-
momea
Family Osmundaceae

WATERCLOVER FERN

Marsilea quadrifolia
Family Marsileaceae

HAY.SCENTED FERN
Dennstaedtia puncti-
lobula
Family Polypodiaceae

GENERAL
DESCRIPTION

Height, 6 inches to 3
feet, with “stem” of sin-
gle frond fleshy. Frond,
in part, sterile, and part
fertile. Veins of sterile
part, not netted. Sterile
frond, triangular, with
three, obvious, much di-

| vided parts held horizon-

tally. From the sterile
frond, rises the fertile
frond, often an additional
foot. Frond grows from
mass of thick, fleshy roots
from depth of nearly one
foot. underground, the
new frond of each year
springing from the with-
ered base of last year’s
frond, unfolding in its an-
nual development.

With creeping under-
ground stems. Height (1,
2 and 3), to 5 feet, with
clustered fronds in (2),
woolly when young; in
(3), brown woolly.
Fronds of (1), like twice-
divided feather; of (2
and 3), like once-divided
feather. Sterile pinnae,
widely separated in (1);
deeply out in (2 and 3),
and with tuft of brown
wool at base in (3).
Rusty wool conspicuous
over fronds in young of
(3). Veins in the pinnae
of all three, once-divided
between margin and cen-
tral vein which extends
from base to tip.

Fronds look like paral-
lel veined, four-leafed
clovers, the parts being
almost exactly equal and
forming a quarter of a
circle about an inch a-
Cross.
slender, toughand branch-
ing to interweave with
others forming a dense
mat with the assistance of
rootlike branches.

The rootstock is.

Height, from 1 to 215
feet, the fronds appearing
in rows arising from
slender rootstocks. Stipe
or frond stem, shining
brown with axes of
branches pale green.
Finest subdivisions, thin,
papetlike, with downy
hairiness and a pale yel-
low-green color; with ap-
pearance of being long
and tapering from basal

" pinnae nearly 5 inches

long. Fronds last through
the summer, and covered
with slightly sticky hairs;
fragrant because of wax
which they produce.

RANGE

Throughout eastern
United .States and seuth-
ern Canada, with close
relatives farther north and
in the Old World. The
closely related Grape-
ferns of many species
may extend the group
still farther, some recog-
nized species forming hy-
brids with others.

(1), In many parts of
world; in America, from
Newfoundland and Sas-
katchewan to South Amer-
ica. (2), In eastern Asia,
and in eastern North
America from Greenland
and Manitoba to Georgia.
(3), Through eastern
United States and Can-
ada, and a tropical variety.

Found largely wherever
introduced, coming to
America through Con-
necticut in 1862 and es-
tablishing itself where in-
troduced elsewhere
through northeastern Uni-
ted States particularly in
New York, Pennsylvania,
New Jersey and Mary-
land.

Southern highlands of
Georgia to Arkansas and
north to Minnesota and
Nova Scotia, being com-
monest in poorer soils and
waste places.

HABITAT

In woods, moist thick-
ets, swamps and similar
shady places where the
soil tends to be neutral
to slightly acid.

(1), Acid to neutral
bogs, moist woods and
swamps. (2), Slightly
acid to neutral moist,
sloping woods and open
thickets. (3), Medium
acid soils, in bogs, stteam
margins, woody hollows
and swamps.

It is aquatic or nearly
so and floats on still wat-
ers or establishes itself on
mud flats at the edges of
ponds, lakes and streams
where the soil is neither
acid nor alkaline.

Usually, in open dry
woods or rocky slopes and
only rarely in swamps.
Soil preferably somewhat
acid in nature. Highly
sensitive to early frosts
and may bleach almost
white in autumn.

; SPORE
REPRODUCTION

Spores, bright yellow
and mature in June. They
develop into underground
plants which bear the
sex organs, and from
which the more conspic-
uous plants arise. May
be grown by raising these
sexual stages from the
spores, but it is too diffi-
cult a process to be at-
tempted by the amateur.
Plants may be purchased
from nurserymen. Because
of the depth of the root
system, doesnottransplant
well from rocky ledges.

(1), Fronds, with fer.
tile portion at tip, with
many round, yellow-
brown, densely clustered
spore-cases. (2), Fertile
pinnae near middle of
frond of 1 to 5 pairs with
dense clusters of spore-
cases which wither away
early in season giving in-
terrupted appearance. (3),
Fertile fronds, wand-like,
with green spore-cases
which become cinnamon
brown before withering
away; spring from short
rootstocks in earlysummer.

Fruiting bodies appear
in late summer and
through the winter, like
small, dark, long peas or
beans borne on short
branches from near the
base of the fronds. These
are very hardy and may be
dried for years only to re-
sume growth and devel-
opment when they have
access to proper water
and temperature.

Spores are in cases
borne in a recurved tooth-
let of the pinnae of the
fronds, with ene sorus of
spore-cases usually at the
upper margin of each
lobe. The sterile and fet-
tile fronds are superficial-
ly much alike. The cup-
like indusium bearing the
spore-cases is unlike and
not easily confused with
similar structures in oth-
er ferns.

RELATION TO
MAN, LEGENDS
AND BELIEFS

This species was orig-
inally described by Lin-
naeus in 1753 from plants
brought to him from Vir-
ginia in spite of the fact
that the species grows in
Europe and Asia. The
Indians used the plant
medicinally in the treat-
ment of bites.

Vernacular name prob-
ably from fancied resem-
blance of clustered spo-
rangia to snake’s rattle.

Genus Osmunda may
refer to the Saxon god,
Osmunder, or to Osmund,
the Waterman reputed to
have hidden his family in
a clump of Royal or Regal
Ferns. (2) and (3),Trans-
plant easily and thrive in
shade in house borders.
(1), Also hardy when
transplanted to proper
soils. (1) Sometimes
known as Male Fern. A
mucilage extracted by hot
water from the stem was
used in treating coughs

and diarrhcea.

The plant may have
some value in anchorage
of soil at the margins of
waterways and it is usual-
ly more beautiful than
many plants which grow
in the same place. It may
get out of control, how-
ever, and spread to terri-
tory where it is not want-
ed but at all events it pro-
vides food and some
shelter for minute organ-
isms that make their way
into open water to be eat-
en by fish.

Discovered by Michaux
in Canada. Formerly con-
sidered in genus Dick-
sonia. Possibly because of
fragrant wax is not pala-
table to cattle and there-
fore multiplies extensive-
ly in suitable pasture
lands. Fragrance most con-
spicuous in ferns grown
in dry, sunny spots.
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MAIDENHAIR FERN

Adiantum pedatum
Family Polypodiaceae

BRAKE. BRACKEN
Pteridium latiusculum
var. verum
Family Polypodiaceae

BLUNT-LOBE CLIFF
FERN
Woodsia obtusa
Family Polypodiaceae

(1) BRITTLE FERN
Coystopteris fragilis
(2)BULBLET OF
BLADDER FERN

C. bulbifera

Family Polypodiaceae

SENSITIVE FERN
Onoclea sensibilis var,
genuina
Family Polypodiaceae

Height of fronds, to
20 inches. Rootstocks,
slender, creeping, black,
wiry and producing
fronds in rows. Stipe of
frond, slender, tough,
shining, brownish black,
forked unequally to make
a fan-shaped top which
is held more or less hori-
zontally. Each branch of
stipe bears 5 to 9 branches
which bear thin irregu-
larly oblong pinnules
which are lobed on upper
margin. Whole frond is
wax-coated, and sheds
water. Not persistent in
winter. Southern Maiden-
hair, A. capillus-veneris,
has main stipe unbranched.

Height, to 3 feet, with
widely spreading fronds
that are twice pinnately
divided from a central
axis. Stipe, tough, brown,
coarse, erect. Branches,
twice pinnate. Blade,
coarse, dull green, with
the upper pinnules un-
divided. Rootstock, tough,
the diameter of a pencil,
and spreading rapidly un-
derground, sometimes as
much as 50 feet in a year
and producing a row of
the erect fronds above
ground thus indicating its
position. The fronds die
back each year.

Fronds, to 3 feet long
arising from very short
rootstocks. The sterile
and fertile fronds resem-
ble each other in general
but the sterile ones are
evergreen. Unlike the
Bladder Fern, it has
fronds minutely hairy and
scaly and the veinlets
show as small markings
at the lobe tips. In the
sun, the fronds become
yellow. The stipe and
rachis are pale green to
yellow with scales ex-
tending up the stipe and
rachis to the glandular
hairs above. Stipe, joint-
ed above rhizome and
breaks at the:joint.

Fronds, from 1 foot in
(1); to 4 feet long in
(2); rising in clusters
from usually short root-
stocks but, in (2), often
reclining or nearly so.
The stipe is brown in
(1), and pinkish in (2);
the rachis green and
smooth in (1), and pink-
ish in its lower portion
in (2). The whole fronds
appear to be long and
tapering more particu-
larly in (2) giving al-
ways the general appear-
ance of being weak and
brittle.

Height, to 30 inches.
Sterile fronds broad, in
general, rather triangular
and like coarse feathers,
ellowish or sometimes
luish green, with the
segments near the tip not
cut through to the mid-
rib. Fronds, held more
or less vertically or arch-
ing gracefully but slight-
ly. Rootstock is shallow,
much branched and send-
ing up the fronds in rows,
the sterile appearing
early in the season and
the fertile usually com-
ing in the autumn.

Northern Maidenhair,
from Minnesota to Nova
Scotia and south to
Georgia, Oklahoma and
Louisiana and in Asia.
Southern Maidenhair,
from British Columbia to
Missouri and Virginia
and escaped from culti-
vation elsewhere.

Newfoundland to Wy-
oming, Arizona and Flor-
ida, being locally very
common. A closely re-
lated European Bracken
is Preris aquilina, long
thought identical with
the American species.
Linnaeus named the Eu-
ropean Bracken in 1753.

From southeastern Can-
ada, through to Alaska
and south through north-
ern United States and in
the Rockies. The related
Rusty Cliff-Fern, W. ii-
vensis, is found also in
northern Asia and Eu-
rope.

(1), From South Da-
kota to Nova Scotia and
North Carolina, Georgia
and Arkansas in its dif-
ferent varieties. (2),
From Newfoundland to
Manitoba and south to
northern Georgia and
Arizona,

From Newfoundland to
Saskatchewan and south
to Florida and Texas
with a close relative in
Asia. Locally very abun-
dant and conspicuous.

Wooded, well-drained,
rich-soiled slopes, with-
out much preference as
to acidity, but doing best
where the acid content is
low. Should have shade.
Color changes due to ma-
turity from green to
brown and red-brown.

In open woods, stream
margins, banks and slopes
but most commonly
where it is relatively dry
and where the soil is
neutral or strongly acid.
Its abundance does not
seem to be affected by
soil being neutral or acid.

Found on well-drained,
shady soils, generally
where the soil is neutral ;
often, in cracks in walls
or even in sand.

(1), On slopes and
ledges partly sheltered
from sun; on soils usual-
ly neutral. (2), Where
soil is alkaline or neutral;
may appear in swamps,
but usually on limestone
exposures.

Swamps, wet depres-
sions, spring-fed fields
and roadsides favoring
neutral soil but tolerating
some acidity. Its sterile
fronds do not survive a
frost.

Spore-cases borne in
interrupted rows of fruit-
spots under the down-
ward and inward bent
tip-margin of the pin-
nules, the pinnule mar-
gin providing some pro-
tection as a shield and
limiting slightly the di-
rection in which the
spores may be freed. The
whole spore-producing
section makes a series of
crescent-shaped forma-
tions along outer edge of
each pinnule save near

tip.

The margins of the
pinnules are incurved all
around beneath to cover
the sparsely hairy, spore-
bearing areas. These fer-
tile margins are continu-
ous and not interrupted
as in the Maidenhair and
some other ferns. The
fruiting areas mature in
August although new
fronds are being produced
throughout most of the
summer growing season,
some of which of course
do not reach maturity.

Fruiting dots are round
and large and are on or
below the minutely
toothed lobes of the
smaller parts of the
fronds. They are arranged
in irregular rows, usually
towards the margin, and
commonly terminate short
veins branching from the
main vein of the lobe.
They mature about July
and their protecting cov-
ers are loEed, spreading
back to form small black
stars with brown centers.

Fruiting spots, round
and on the center of lat-
eral veins that branch
from the central veins on
the- under sides of the
fronds, in (1). In (2),
same general description
might hold, but some
pinnae bear, in their
axils or lobes, small
green reproductive bulb-
lets which give the plant
its common name. These
are usually conspicuous
in the mid- and late-sum-
mer months.

Fertile fronds pro-
duced in late summer
persist through winter
and produce spores in at
least two years. They
may persist as battered
even more than two
years. The spores bear
chlorophyll and grow at
once into the sex bear-
ing stage. The shape of
the spore-bearing parts of
the fertile fronds has led
to the common name of
“Beadfern” which is not
commonly used, however.

Easily cultivated and
transplanted and for sale
by gardeners. Fronds wilt
quickly when cut, so are
not useful for picked
bouquets. Species named
by Linnaeus in 1753
from plants from Canada
and Virginia, Name may
come from hair-like re-
semblance of stipe or be-
cause of use of European
Venus's Hair Fern in
hairwash concoctions.

The young fronds may
be eaten either raw or
cooked, particularly if
gathered in spring when
they are tender. Root-
stocks used by Indians in
making  baskets and
fronds as a thatch. Brake
is not easily transplanted.
Name may refer to the
Greek “Pteris” meaning
wing. A section of stipe is
reputed to resemble the
print of the devil’s hoof
which is probably as good
l:;s any other simile might

e,

‘as the

This species was orig-
inally discovered 1n
Pennsylvania. It is a pret-
ty fern when it is fresh
and young, but becomes
unsightly when mature
fronds' become
blotched with white. It
is at its best in June. It
does not transplant well
into indoor ferneries un-
der ordinary treatment
and should be left where
it may have established
itself naturally.

These ferns ornament
many a rock exposure in
gorges or hang gracefully
over some woodland
bank. In the hot weather
of summer, the fronds of
(1) turn yellow, then
brown, but may recover
if wet weather returns.

The fern was collected
first in America in the
early eighteenth century
and described by Linnaeus
in 1753. The American
variety was named in
1937 by Edgar T. Wher-
ty of Nature Magazine's
Scientific Consulting
Board. The common name
may come from the fact
that it wilts quickly when
cut or touched by frost
but it is hardy in other
ways. It is grown rela-
tively easily.
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COMMON NAME
SCIENTIFIC NAME

OSTRICH FERN
Pteretis nodulosa

(1) Northern Lady Fern

Athyrium angustum
(2) Glade Fern
A. pycnocarpum

(1) Maidenhair
Spleenwort
Asplenium trichomanes
(2) Blackstem Spleenwort|
A. resiliens

WALKING FERN

FAMILY Family Polypodiaceae (3) Silver-stripe Fern |(3) Ebony or Brownstem| Family Polypodiaceae
A. thelypteroides Spleenwort
Family Polypodiaceae A. platyneuron
Family Polypodiaceae

Height of sterile (1), to 315 feet and (1 and 2), to 8 inches Fronds, evergreen,
fronds, to 8 feet. Stipes, | (2 and 3), to 4 feet tall. | high; and (3), to 2 feet | close te ground or only
brown and scaly, with | Fronds, pinnate, tapering | high. Fronds, all delicate | slightly raised; shaped
whole, sterile fronds, | at base and tip about | appearing but evergreen | like long, slender spear-
coarse, narrowest at base, | equally, with pinnae with | except the erect fertile | heads; tips, touching
and narrowing more | entire margins in (3), | ones in (3) which are | ground take root and pro-
gradually towards base | but deeply toothed in (1 | only semievergreen. The | duce clusters of similar
than towards tip, in this | and 2). Stipe, yellow to | stipe and long rachis, | fronds thus giving rise to
latter respect differing | red in (1 and 2), to | datk brown in (1 and 3) | common name, Walking

GENERAL from Cinnamon Fern | brown in (3), and scaly | and black in (2). The | Fern. Fronds, to nearly

DESCRIPTION which it otherwise slight- | below. Rootstock, short | pinnae are almost oppo- | a foot long, though more
ly resembles. Rootstocks, | and horizontal in (1 and | site in (1), mostly oppo- | commonly about 4 inches.
stout, growing vertically | 2), slender in (2), pro- | site in (2), and mostly | Stipe, brown at base.
out of ground, but bear- | ducing fronds in clusters | alternate in (3). They | Blades, with wavy mar-
ing underground, brown, | in (2), and in short | are pointed at the base | gins; their veins form
chaffy runners which | rows in (1 and 3), re- | in (1); “eared” in (2), | rather large areas like a
reach surface at their tips | taining old stipe base in | and in line with the ra- | net. Rich, waxy, Dblue-
and bear fronds. Sterile { (1). Stipes of (1), pink | chis in (3). green.
fronds surround fertile | with pinnae, pale green
fronds to form a sort of | in spring, but yellow in
vase ; wither late summer | summer.

From Alaska to New- (1) Manitoba to New- (1), from Alaska to From Minnesota to
foundland and south to | foundland, Virginia and | Nova Scotia and south | southern Quebec and
northern Virginia, being | Missouri. (2), Wisconsin | to Georgia and Arizona. | south to central Georgia
much more common in | to Maine, Georgia and | (2), from Missouri to | and eastern Oklahoma.

RANGE the northern part of the | Louisiana. (3), Minne- | Pennsylvania and south
range or at least more | sota to Nova Scotia, Mis- | through Florida, Jamaica
common in the United | souri with wvariety in | and Arizona to western
States along the northern | Asia. South America. (3),
border. Maine to Colorado and

south to Florida and
Texas.

In swamps, on rubble- Moist shaded woods (1), on wet rocks and Commonly on cliffs,
covered slopes, in open | and thickets in all spe- | shady crevices or on dry | and most abundant on
low-land, and wooded | cies, with acid soil fa- | limestone ledges or in | limestone outcrops,

HABITAT flats where there is an | vored in (1 and 3) and | slightly acid soil. (2), on | though may grow on
abundance of humus and | neutral soil in (2). Gen- | rocks in the shade, usu- | other rocks, in shade and
where the soil is neither | erally does best in cool | ally in slightly alkaline | even on rich humus or
strongly alkaline or acid | spots. soil. (3), on rocky ledges | tree trunks. Does not
but essentially neutral. : or clay, either of acid, | normally favor,acid soils.

alkaline or neutral nature.

Spores produced on Spore-bearing spots un- Spore-bearing spots, Fruiting bodies, borne
special fronds borne in | der pinnae, numerous; in | few, short, placed near | in long, slender, irregu-
the center of the year’s | (1), short, crowded and | the center along veins in | larly placed slits or
cluster from one root- | hooked; in (2), in long, | (1 and 2); in (3), like | streaks on the underside
stock in late summer or | regular rows;and in (3), | short, oblong dashes start- | of the blades of the
autumn and looking | shining, and appearing | ing from the midrib and | fronds, and appearing

SPORE plume-like in shape or | silver-striped. Spores of | extending half-way to the | brown to blackish or

REPRODUCTION possibly like a badly with- | (1), yellow-brown. Fer- | margin. In (3), the fer- | rusty depending on de-

ered sterile frond; light
green at first, then, dark
green, then brown. The
spores are not freed until
spring so the fertile fronds
must survive one win-
ter and perhaps two.

tile fronds less spreading
than sterile in (1), and
spore-bearing spots in
(1), at first horseshoe-
shaped, then more linear,
Projections at base of
stripe, good identification.

tile fronds are erect and
the sterile are prostrate,
while in (1 and 2), the
fronds are alike whether
fertile or sterile.

gree of maturity reached.
One of the most easily
identified ferns because
of these spots and the
rooting habit of the frond
tips.

RELATION TO
MAN, LEGENDS
AND BELIEFS

Described in 1803 by
Michaux from a plant
from Montreal but the
genus was originally de-
scribed by Rafinesque.
The common name un-
doubtedly refers to the
resemblance between the
sterile fronds and ostrich
plumes. It is one of the
most beautiful ferns of
its range.

One of best groups of
ferns for replanting about
house. (1) gets name
Lady Fern from resem-
blance to European Lady
Fern, whose spores in
shoes are supposed to
render wearer invisible,
and also to confer on
such persons second sight,
useful in finding lost
things, these qualities
vanishing when “'seed”
gets lost. Indians used it
medicinally to stop urine.

Beautiful little ferns
that are rare and, near
centers of population, are
growing rarer. They do
well for a time when
transplanted into glass
containers indoors, but
usually such plants even-
tually get destroyed. It
is better to leave the
plants in their natural
setting, where they are
at their best.

Notable fern because
of interesting way of
spreading and also be-
cause it responds readily
to transplanting into in-
door table gardens in jars
and aquaria. It can be
purchased from some
nurserymen and because
of usual rareness should
not be collected from the
wild state except under
favorable conditions.
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CHRISTMAS FERN
Polystichum
acrostichoides
Family Polypodiaceae

(1) MARGINAL
WOODFERN
Dryopteris marginalis
(2) Spinulose or Toothed
Woodfern. D. spinulosa
(3) Evergreen Woodfern.
D. intermedia (4) Giant
Woodfern D. goldiana

INEW YORK FERN OR

TAPERING FERN

Thelypteris novebora-
censis

Family Polypodiaceae

OAK FERN (figured)
Phegopteris dryopteris
Family Polypodiaceae

(1) ROCKCAP FERN
Polypodium virginianum
(2) Resurrection Fern
P. polypodioides
Family Polypodiaceae

Fronds, more or less
prostrate, evergreen, from
10 to 30 inches long,
dark green above, and
lighter beneath. Sterile
fronds, shorter than those
which bear spores; fer-
tile, more erect. Fronds
of the year, gray-green
and unroll from crosiers
or “fiddle-heads” at tips.
Second growth of fronds
may appear in August if
preceding month has been
unusually rainy. One var-
iety has crisped or ruf-
fled edges that make it
exceptionally  beautiful.
Related Holly Fern P.
braunii has blade twice
pinnate.

Fronds of (1 to 3), to
30 inches tall; of (4), to
40 inches; of (1 to 3);
evergreen, except that the
fertile of (2) are not.
Rootstocks produce
fronds in clusters in (1,
3 and 4), and in short
rows in (2). Stipe of
(1), with shiny, brown
scales; of (2), with pale
brown scales; of (3),
with light or dark brown
scales; and of (4), with
dark brown scales below,
and light brown above.
All, a dark rich green
and more or less leathery
in the pinnae. Family
Polypodiaceae.

Height of fronds, to
over 2 feet. Rootstock,
slender and producing
fronds in a short row.
The fronds are delicate,
yellow-green, thin, with
the longest pinnae in the
middle and forming a
‘blade which tapers to
each end conspicuously.
The pinnae are hairy on
the heavier veins on the
under sides and the veins
are mostly unbranched.
The stipe is relatively
short, pale green and only
slightly scaly. It is slen-
der.

Fronds, reach a height
of 11/ feet, are smooth,
except that the main axis
may be finely fuzzy; rise
in a row from rootstock;
are thin, not evergreen.
Stipe, pale yellow, matur-
ing to a green brown.
Blade, triangular in gen-
eral outline, and in three
main parts; in this re-
spect, differing from the
Long Beech-fern P. po-
lypodioides, the Broad
Beech-fern or Southern
Beech-fern P. hexagonop-
tera which are with the
pinnae connected to the
main axis without sep-
arate stalks.

Fronds, to nearly a foot
long, evergreen, produced
in rows, from a brown,
densely scaly rootstock;
smooth, on both sides in
(1), but grayish with
fine scales, beneath in
(2). The parts of the
blade seem cut almost to
the central axis but each
part is not separated and
borne on a short stem as
in the Christmas Fern.
The general shape of the
blade®*may vary from tri-
angular to oblong or even
to long pointed.

From Nova Scotia to
Wisconsin and south to
central Florida and east-
ern Texas with the related
Holly Fern with wider
range extending to Alaska
and Newfoundland.

(1), Nova Scotia to
Minnesota to Alabama
and Oklahoma; and in
British Columbia. (2),
Newfoundland to Idaho,
Missouri and Virginia
and in Europe and Asia.
(3), Newfoundland to
Wisconsin and Alabama
and Mo. (4), New Bruns-
wick to Minn. and S. C.

From Minnesota to
southern Newfoundland,
and to Arkansas and
Georgia. The related Bog
Fern, T. simulata extends
the range to Prince Ed-
ward Island in Canada
and south to Alabama. It
lacks the conspicuous ta-
pering of the blade at the
base.

From Alaska to Labra-
dor and Newfoundland,
south to Virginia and in
the northern parts of
Europe and Asia.

From eastern Alberta
to Newfoundland and
south to Georgia and Ar-
kansas, for (1), with
close relatives in Europe
which were long thought
to be of the same species.
(2), ranges from Iowa to
Delaware and south into
Tropical America and in
South Africa.

In woods and shaded
swamps and thickets or
in rock crevices irrespec-
tive of whether the soil
is acid, neutral or alka-
line but rarely where di-
rect sunlight strikes for
any considerable period
of time.

(1), favors slightly
acid soil but grows in
others; (2), favors slight-
ly acid; (3), neutral to
acid soils; and (4), usual-
ly in neutral soils. All
favor shady slopes or
swamps usually where
there is good moisture.

Moist thickets, swamps
and woods where the
soil tends to be slightly
acid. Often, grows to
cover considerable areas
to the exclusion of other
plants.

Rocky woodlands and
slopes and at the margins
of swamps commonly
where the soil is slightly
acid but almost always
where there is rather
deep shade.

On dry rocky ledges,
on boulder piles, on tree
trunks or even on rich
woodland soil varying
from soils which are al-
kaline to those which are
acid, but doing best on
soils slightly acid.

The fertile fronds bear
spores in spots clustered
near the central line on
the underside of the
modified terminal pinnae.
The pinnae  bearing
spores are usually smaller
and more widely separat-
ed and set at a more acute
angle with the main axis
than are the sterile pin-
nae. The spring fronds
bear spores in July and
the second-growth fronds
in September.

Spore-bearing spots, on
undersides of pinnae, in
(1), along margins; in
(2), halt-way between
center and margin; and
in (3 and 4), near center
or midrib; particularly in
(4), where they appear
conspicuously in two
rows; round in all four
species, except that in
(2), are more kidney-
shaped ; may all form hy-
brids with one another.

The fertile fronds ap-
pear in the summer and
superficially resemble
those that are sterile. The
fruiting spots are on the
undersides of the pin-
nules, are rather round
and are borne just back
from the margins. The
protecting portion is cov-
ered with fine, glandular
hairs.

The spore-bearing spots
are on the underside of
the pinnules arranged
usually near but not at
the margins and appear-
ing more naked and ex-
posed than many similar
spots in other ferns. They
are not borne on special
fronds.

The spore-bearing spots
are borne on the under-
sides of the fronds usu-
ally near the tip, are
round spots which are
not protected as in some
other ferns. Sometimes,
these spots are so crowd-
ed as to seem to be con-
tinuous. They appear
midway between the mid-
rib and margins of the
part they occupy.

One of the earliest of
the ferns to develop each
season. The fronds, be-
cause of their graceful
form, deep green color
and evergreen qualities,
are used considerably in
decorations, particularly
in funeral sprays and at
Christmas. The ferns are
much more beautiful and
appropriate in their natu-
ral setting but have a
commercial value for the
cut fronds and for the liv-
ing plants.

These ferns are beau-
tiful and popular. They
are hardy, and may be
transplanted successfully.
Their fronds unfortu-
nately are often cut and
sold for ornament but,
with the more rare spe-
cies such as (4), this
should be prohibited.

This fern is most beau-
tiful in its natural setting
but, because of its habit
of growing in rather
clear stands, it is popular
with those who must col-
lect ferns for decoration
for special events. The
fronds are not sufficiently
hardy to hold for use
commercially, which is
fortunate because their
beauty would make them
too popular for their own

good

This fern rarely grows |

in abundance in any one
spot and lacks the lacy
attractiveness of many
other species. It provides
a measure of beauty in
dense, shaded woodlands
at times of the year when
other plants of the region
are not conspicuous.

A decorative fern of
gorges and rocky expo-
sures; survives some ex-
Eosure to sun and may

e transplanted but
should be left in natural
setting since nurserymen
supply plants more likely
to survive change. Fronds
curl in dry weather or in
winter but recover with
moisture. Known some-
times as Female Fern, and
a medicine supposed to
have purgative powers is
extracted from the root-
stock.
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(Continued from page 307) from which the plant started.

These spore-bearing areas are relatively too complicated
for detailed discussion in an article of this sort. They do
have distinctive differences used in identification in the
simplest keys. These differences are based on the shape of
the spore-bearing areas, or “'sori”, as they are called; on
their position in relation to the mid-ribs, veins and mar-
gins of the portion of the frond bearing them; on their
color, and on other characteristics. In some ferns, the true
spore-bearing spots are covered by a sort of shield or
“indusium”, which may be circular, crescent-shaped, star-
shaped, or, in other species, absent. In some, this same
sort of protection is effected by an incurving margin of the
portion of the frond bearing the spores. This may be con-
spicuous or otherwise; it may be continuous or interrupted,
and it may be present on some fronds and absent on others.

In some ferns, separate fronds are given over to the
production of spores. In these cases these “fertile” fronds
usually seem to be different from those that are “sterile.”
Frequently, these fertile fronds persist longer than those
sterile ones ; frequently they are more erect. The advantage
associated with these differences should be obvious when
one remembers that the spores are for the most part wind-
borne and that there is enormous mortality in the spores
because they may not land on suitable soil at a suitable time.
Ferns that can continue to produce spores through the year
thus have the greatest advantage.

Notes under walking fern and bulblet fern suggest still
other ways by which some ferns reproduce.

It seems to be the style these days to study the affairs
of the past whether or not the present is known. At least,
many of our school children are taught more about extinct
dinosaurs than they are about their living reptilian rela-
tives. This may also be true of the ferns, since most school
books give some emphasis to the giant ferns and their
relatives that figured prominently in the production of
coal deposits.

The true ferns have been found on the earth since
Palaeozoic times. In some respects, some of the ferns repre-
sentative of those earlier times were of a “higher” type
than those we now find in our woods and fields. A later
“insert” in this series is planned to deal with some of our
present day plants more closely related to the better-
known and distinctive plants of the past. For that reason,
this phase of fern study will not be further elaborated.
Among these modern relatives are the plants often spoken
of as “fern allies.” They include particularly the club
mosses, the horsetails and, possibly, the quillworts.

It is not surprising that such a beautiful group of plants
should be well represented in the regional Nature litera-
ture of our country. Much as the bird students have been
able to get funds to publish expensive volumes on the
birds of many of the different states, so, to a lesser degree,
the fern lovers have been able to publish papers on the
ferns of their states. Among the more useful of these are
probably the following:

Native Ferns of lowa, by 1. E. Melhus, Extension Circu-
lar 225, lowa State College, Ames, Iowa. 1936.
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The Pteridophytes of West Virginia, by M. G. Brooks
and A. S. Margolin, Bulletin No. 2, Series 39, West Vir-
ginia University, Morgantown, West Virginia, 1938.

The Ferns of Tennessee, by W. A. Anderson, Jr., No. 1,
Volume VI, Extension Series, The University of Tennessee,
Knoxville, Tennessee. 1929.

There are, of course, a number of popular books dealing

with ferns. Among those that seem to be the most useful,

are the following:

Guide to Eastern Ferns, by Edgar T. Wherry. The
Science Press Printing Company, Lancaster, Pennsylvania.
1937.

Fieldbook of Common Ferns, by Herbert Durand. G. P.
Putnam’s Sons, New York City. 1928,

New England Ferns and Their Common Allies, by
Helen Eastman. Houghton, Mifflin and Company, New
York City. 1904.

Ferns—A Manual for the Northeastern States, by Camp-
bell E. Waters. Henry Holt and Company, New York City.
1908.

How to Know the Ferns, by Frances Theodora Parsons.
Charles Scribner’s Sons, New York City. 1922,

The Fern Lover's Companion, by George H. Tilton.
Little, Brown and Company, Boston, Mass. 1922.

There are, of course, excellent descriptions of ferns in
most of the standard manuals of the botany of the different
parts of the country. If one understands the use of technical
keys and is willing to spend a little time in learning the
terms used in them, these books will probably be more
satisfactory than the more specialized, popular works.

There is room for a richer, newer type of literature on
ferns. It should include sections on the propagation of
ferns; on their medicinal uses; on their commercial value;
on their soil preferences. There should be data on the
conditions of humidity under which the species shed their
spores; on the number of hours of direct sunlight the
different species can survive. We need more literature on
means of propagating ferns for use in and around our
homes, and, as suggested, some hobbyists who will undet-
take the creation of new forms by crossing those that are
now recognized as distinct species. We need more regional
publications such as those listed from West Virginia,
Tennessee and Iowa, and possibly we need some concerted
effort, either through education or legislation, to assure
the protection of the rarer species, particularly in the
vicinity of larger centers of population. This might be
furthered by popular manuals simple enough to be useful
to park superintendents and landscape engineers, who
often unintentionally create conditions that wipe out “last
stands” of valuable species. Such information should be
available to CCC boys and to their supervising officers,
and some provision should be made to see that these persons
use this information when it is available to them. In short,
there are both work and opportunity for any who are or
who may become interested in our feathery plant friends.

This insert is modified from the leaflet published earlier
by the New York State College of Agriculture and written
by the author. Permission to make this is acknowledged.
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