PTILIDUM

Pioneer Plants

Liverworts, Mosses, Club Mosses
and Their Allies

By E. LAURENCE PALMER

Ilustrations by Elizabeth Burckmyer

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

HETHER we call these plants pioneer plants or

s‘ / frontier plants makes no difference. In either case,

they are likely to precede other plants in the occu-

pation of new territory, or to precede other plants in be-

ginning their activities for the year. Of course exceptions

can be found to such a generalization, but, for the most

part, these plants do “jump the gun” on other plants in
mastering both space and time.

Green patches under the snow; green patches on barren
sand or clay; green patches on otherwise bare logs, roofs
and tree trunks, on bare rocks, either wet or dry; green
plants growing out at the edge of pond-occupying bogs—
all these represent the pioneering instinct of these frontier
plants. While knowing these plants in their habitats requires
study, our interest should be stimulated by the fact that they
make inconspicuous and conspicuous contributions to our
general economy. Either directly or indirectly, these plants
aid in soil development, help to solve the fuel problem,
serve in the manufacture of pills, fireworks, toilet powders
and in other ways.

Partly because these plants can be found at their best
in mid-winter or early spring, we suggest their study at this
time, when other plants may be on the inactive list. Mem-
bers of this plant group usually transplant well in terraria,
where they may be studied indoors. However, this distorts
one’s appreciation of them, and we recommend that one
learn to know them in their natural setting. Also, some,
like many of the deep-growing club mosses, do not ordi-
narily survive transplanting. Others have specific chemical
needs not easily provided under controlled conditions. So,
as is the case with most things in Nature, mosses and their
allies are probably at their best in their native habitat.

In earlier inserts we learned -how loose the English
language is in speaking of nuts, of evergreens, of roots and
of other things in Nature. The same looseness or even
greater looseness is to be found when we speak of mosses.
Each of the major groups of plants—Thallophytes, Bryo-
phytes, Pteridophytes and Spermatophytes—include one or
more plants improperly called mosses. In addition we have
in the animal kingdom the bryozoans, or moss-animals.

Among the primitive Thallophytes are the green patches
caused by such algae as Pleurococcus, often considered as
moss when found on tree trunks. A book entitled “Sea
Mosses” deals only with marine algae, not mosses at all.
Many of the lichens, which are combinations of algae and
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fungi, have distinctly moss-like characters that cause them
to be called “mosses.” No doubt much of the “‘gray moss,”
so frequently mentioned by poets to indicate abandon and
neglect, is really a lichen and not a moss at all. Reindeer
moss, which is the principal winter food of the caribou of
the far North, is not a moss but a lichen with some very
superficial moss-like qualities.

The gray “moss” that hangs from the live oaks and tele-
phone wires of the South is really a true flowering plant
closely related to the pineapple. The tourist guides usually
speak of this plant as “Spanish moss,” but since it is a

. flowering plant, it is not considered here. In the group of

flowering plants, there are other plants that have moss in
their popular names. There is the fuzzy moss rose, the moss
pink, mossy-cup oak, mossy stonecrop and moss campion.
While each of these may have at least a remote resemblance
to the popular concept of moss, none is really a moss.

So loose is the use of the term moss that we often wonder
what writers of prose and poem meant when they used the
term. Was the “'moss-covered bucket that hung in the well”
covered with a true moss or with Plexrococcus? When we
say “the stone that is rolling can gather no moss” do we
refer to a true moss, or to a lichen? Certainly a “moss-back
turtle” has its back covered with algae, rather than with a
true moss, or one of its close allies.

One of the best references for the laymen for the identi-
fication of some of the plants with which we here deal is
Conard’'s How to Know the Mosses, published by H. E,
Jaques, Mt. Pleasant, Iowa. As an Iowa botanist years ago,
I came to know and greatly to respect both of these men.
I confess I was a bit surprised to find in Dr. Conard’s book
on mosses that he also presented pictured keys to the identi-
fication of the liverworts. From the title of the book it might
be implied that Dr. Conard considered the liverworts as
being mosses, and, since most moss books religiously avoid
treatment of the liverworts, it was refreshing to find them
presented in this book. I only wish that they might have
been mentioned in the title, for there is no lack of excellent
books on mosses, but far too few on mosses and liverworts.

The plants we are here introducing belong to the divi-
sions of the plant kingdom known as the Bryophytes and
the Pteridophytes. Many will be surprised to know that the
number of described Bryophytes, including mosses and
liverworts, is approximately four times as great as the num-
ber of Pteridophytes described. There are some 4500 known
species of Pteridophytes, including ferns, club mosses,
horsetails and quillworts, and nearly 17,000 Bryophytes,
including the liverworts and mosses.

To the botanist, an essential difference between these two
main groups of plants is that the major conspicuous part
of the Bryophyte bears truly sexual cells. The result of the
union of these cells sometimes conspicuously results in the
“fruits” of mosses. In this respect, the Bryophytes, at least
superficially, resemble the Thallophytes, which are con-
sidered more primitive. _

The Ptetidophytes, on the other hand, have their con-
spicuous parts as plant-producing spores. One may have
seen them dusting free from heads of club moss or horse-
tail, or dusting the under sides of some fern fronds. The
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true sexual stage in these plants is a usually
inconspicuous development of these spores.
In this general respect, the Pteridophytes are
like the higher flowering plants. So we have
for our consideration in this insert two
groups of plants representing intermediate
groups among the groups of the plant king-
dom.

As a start in the study of these plants, we
introduce here a half-dozen mosses, a half-
dozen liverworts, and a half-dozen of the
fern allies, which include the club mosses,
horsetails and quillworts.

Superficially, one may decide whether a
plant is a liverwort or a moss by remember-
ing that most liverworts are essentially flat,
that though they may bear leaf-like struc-
tures these are usually so arranged as to
make a plane. Mosses, on the other hand,
usually have their leaf-like structures ar-
ranged more or less radially around a central
stem. The stem of mosses is more likely to
be erect than the stem of liverworts, al-
though some of the latter are definitely pros-
trate. If there is any conductive tissue in the
liverworts, it is most rudimentary. It may
be better developed in the mosses.

In such liverworts as the common Mar-
chantia, we often find little cups on the sur-
face of the thallus. If we examine these
closely, we may observe small units in the
bottom of these cupules. These small units
may be freed into the air, or water, and if
they come to rest in a suitable environment
they will form new plants like the parent
plant. In doing this, they avoid the necessity
of sexual reproduction, which is, of course,
more complicated. Such a short-cut system
is not the practice among the mosses.

As one may gather from our illustrations,
the liverworts vary considerably in their
superficial appearance. The flat thalloid mar-
chantias and conocephalums do not look
much like the leaf-liverworts shown. I was
sorely tempted to present another thalloid
liverwort, Riccia, which often is so abundant
that it almost covers the surface of the water

on which it may float. It looks like a series -

of wedges or sections of pie, with masses of
root-like structures beneath, and with con-
spicuous grooved lines indenting the upper
surface. In these grooved lines are found
the sex organs of Riccia. A less common
liverwort is the horned liverwort, which rep-
resents the Order Anthoceratales. Superfi-
cially, this looks like a thin Marchantia, on
the upper surface of which are short cylin-
ders from whose tops extend grass-like
structures that may divide in the upper part
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to free the spores. These plants may some-
times be found on clay banks that are con-
tinuously moist.

The mosses include two major groups or
orders, the Sphagnales, or peat mosses, and
the Bryales, or true mosses. There are prob-
ably few people who have not seen one or
the other of these. When you buy some roses
or shrubs in spring, the chances are excellent
that the roots are packed in sphagnum moss
for moisture. Because of the layers of thin-
walled cells found in these plants, they are .
able to take and to hold water for a consider-
able length of time. Since they usually are
to be found in areas where the water is
strongly acid, they must depend to some ex-
tent on water that is taken from the air. The
upper portion of these plants, soaked in
rain, fog, or dew, lives on the remains of the
dead lower parts immersed in water that can-
not function well physiologically. These
dead lower parts may be preserved for a
long time and, since they have not decayed
completely, may, if dried, be used as fuel
in the form of peat. This peat provides the
major fuel for considerable areas in the
world.

The associates of peat mosses are almost
as important to us as they are. Some of our
finest cranberry bogs and blueberry bogs are
basically peat bogs. Peat mosses helped to
build much of the finest muck lands that
produce our celery and similar garden truck.
So, whether we are interested in the botany
of these plants or not, we at least must be
interested in the products of their associates.
With the advent of frozen foods, the value
of such bog plants as the blueberries is
greatly increased. Today, we can preserve
them cheaply and effectively so that they
may be available in an essentially fresh form
through the year. Much of the credit for the
existence .of these plants belongs to the
mosses.

The true mosses are so universally present
that anyone who has been outdoors at any
time of the year must have seen them. One
will find them when climbing mountains or
at sea-level; on dry sand or clay, or under
water in our freshwater streams. There is no
need here to repeat structural and other de-
tails about these plants since these are pre-
sented in the tables, but there are a few per-
tinent suggestions about field work with
mosses. Whatever the time of year, it is a
good time to study mosses. Of course, one
of the best times is in February, because,
then, in northern regions, other plants are
not so (Continued on last page of insert)



COMMON NAME

SCIENTIFIC NAME

CONOCEPHALUM

Conocephalum conicum.

PORELLA

Porella platyphylloidea

MARCHANTIA

Marchantia polymorpha

- SCALE-MOSS
LIVERWORT

Peilidium pulcherrimum

DESCRIPTION

Largest of our liver-
worts with broad flat

thalluses, in this case
often  cover many
square feet of surface.

Plant body is ;aler green
than is Marchantia with
marked areas on the up-
per surface, larger and
more distinctly defined,
these often being suffi-
ciently large to be recog-
nized many feet away.
When the thallus s
broken, it gives off a
strongly resinous odor.

Stems: to over 3 inches
long, branched, prostrate,
slender and hidden by
the closely overlapping
thin leaves each of which
is blunt at the tip, to
nearly 1/20 inch long,
but the whole plant with
its many branches cover-
ing an area sometimes
many square feet in ex-
tent. Beneath the closely
overlapping leaves are
underlo and under-
leaves that hug the stems.

Dull green, forked rib-
bons, to 5 inches or more
long, with prominently

sunken midribs above,
with  upper  surface
marked off in diamond

shaped areas each with
an oval or circular dot in
the center. On close ex-
amination, the diamond
areas are really 8-sided
and the pores are air
holes leading to the in-
terior. Under side of
thallus crowded with
root-like structures.

Leaves: without any
midrib, in 2 rows near
upper side of the stem,
deeply divided into fine
lace of threads or rows
of cells, but with these
joined into a substantial
ase that is from 6 to 20
cells wide as contrasted
with narrower-leaved ge-
nera, often somewhat
purplish brown in gen-
eral color, to 1/25 inch
wide with the leaves
spreading when moist
and close-pressed dry.

RANGE AND
RELATIONSHIPS

A liverwort belonging
to the Family Marchan-
tiaceae. It is distinguished
from Marchantia by char-
acters suggested above
and by the fact that the
air pore in each surface
segment is bome on top
of a low mound of colot-
less cells. Like Marchan-
tia,” Conocephalum is
found widely distributed
over North America and
Europe.

A liverwort belonging
to the family Porellaceae.
While Marchantia and
Conocephalum belong to
the order Marchantiales
or thalloid liverworts,
Porella belongs to the
leafy-liverworts of the
Order Jungermanniales.
Two species of the genus
are recognized but are
difficult to distinguish
one from the other. They
are widespread in North
America and Europe.

A liverwort of the
Family  Marchantiaceae
which includes Lunularia
of greenhouses, Cono-
cephalum, and Preissia.
Marchantia is found all
over North America and
Europe with this species
most common in the
North and with two other
closely related species in
the South.

Leafy liverwort belong-
ing to the Order Junger-
manniales and the Family
Jungermanniaceae. In this
country, the genus is rep-
resented by this species
and the wider-leaved P.
ciliare, both of which are
circumpolar and extend
in America south to
Pennsylvania and Illinois,
and by P. californicum,
which ranges on the
West Coast from Alaska
to California and Idaho.

REPRODUCTION

Male sperm-bearing an-
theridia are borne in a
wart-like spot on the
thallus rather than on a
tall flat-topped antherid-
iophore as in Marchantia.
The female archegonio-
phore looks like a partly-
closed umbrella with a
long handle. It is watery
and does not last long. It
usually matures some-
what “earlier than does
Marchantia,  Asexual
spores are bome in re-
markably shallow cups.

Male and female re-

roductive organs are
orne in separate struc-
tures on separate plants
so that a plant is either
male or female. They ap-
pear as small buds on the
branches and the fruits
look like little cups that
mature to free the spores
in May or June. They are
not conspicuous in com-
parison with the develop-
ments to be seen in Mar-
chantia.

Thallus is either male
or female. Male thallus
bears erect, flat-topped
structures that bear the
antheridia that produce
the spores that make their
way by swimming to the
female structures. Male
structures are antheridio-

hores. Female plants

ear umbrella-like arche-
ﬁoniophores beneath
ranches of which are
the eggs that produce the
yellow sporophytes. Asex-
ual reproduction.

From the axils of the
branches there frequently
appear what seem to be
white “hairs.”” At the tips
of these, are small black
capsules. In these cap-
sules, the spores ripen
and are ready to be shed
in the spring. The cap-
sule may persist on the
plant after the spores
have been shed, and the
supporting hairs after the
capsules have been shed.

ENVIRONMENTAL
NEEDS -

Found for the most
part on moist earth or on
the dripping rocks of
gorges and glens, often
entirely covering consid-
erable areas to the practi-
cal exclusion of other
plants. Do not expect to
find the spore-producing
umbrellas in late summer
when Marchantia may be
in excellent fruiting con-
dition.

P, plaryphylloidea usu-
ally lies flat on bark of
living trees though the
tips may be raised. P.
pinnata is attached to
rocks and is generally
submerged. P. navicularis
is conspicuously glossy, is
found on our northwest
coast on trees and logs;
and P. cordaeana and P.
roellii are also native of
the northwest areas.

Plant usually most
abundant on newly dis-
turbed clayey or silt-filled
soil particularly in burned
areas. May thrive in crev-
ices between stone flag-
ging. Umbrella-like struc-
tures develop even though
eggs are not fertilized
and reach maturity
through June to August.
Spores are forced from
the capsules of the spor-
ophytes by spring-like
structures.

Plants are most con-
spicuous in early spring
when they appear most
commonly on rotted wood
or on tree trunks. They
are frequently found
mixed in with mosses.
Usually, the botanists
who are interested in
these liverworts use the
leaves as a basis for dis-
tinguishing the species,
the important characters
being the number of
lobes and the number of
hair-tipped lobe divisions.

ECONOMIC
IMPORTANCE

Probably of little eco-
nomic importance though
it was once thought to
have some medicinal
properties. It must serve
to some extent to anchor
soil as well as to add or-
ganic material to small

atches of soil that must
e more or less sterile. It
does not appear so com-
monly in the literature of
the biology class.

Plants are of little im-
portance economically and
are of interest to botan-
ists who find in them in-
teresting variations in re-
productive habits as well
as in branching and leaf-
ing habits.

Plants are of little eco-
nomic importance but are
most commonly used for
illustrating development
in the bryophytes in
classes in biology. Plants
lend themselves readily
to culture in terraria.
May serve some purpose
as soil anchors in areas
where other plants could
not survive.

Plant is probably of
no economic importance
whatever, but it does ap-
pear as an attractive dec-
oration for a tree trunk
or a fallen log.
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BAZZANIA LOPHOCOLEA SPHAGNUM MOSS FERN-MOSS
PEAT-MOSS PIGEONWHEAT
MOSS
Bazzania trilobata Lophocolea Sphagnum palustre Polytrichum commune | Thuidium delicatulum
heterophylla

Stem: branching, pros-
trate and closely crowded
with -overlapping leaves
that seem to form a con-
tinuous frill to either
side. May form a solid
patch to 2 feet across.
Leaves are 3-toothed at
the tip, bend towards the
ground when they are
dry, are firm and green
or brown. Leaf and
branch are to 13 inch
wide and individual
branches are rarely over
5 inches long.

Stems: trailing, slender,

with root-like structures
beneath. Leaves: bright
green if growing in ex-
posed sunlight. Under-
leaves: small and incon-
spicuous. Upper leaves:
some entire and others
deeply 2-toothed hence
the name beterophylla. In
the related L. bidentata,
the leaves are broadest
at base and with 2 long
pointed lobes.

Stems: weak but
crowded compactly to-
gether to form great mats
sometimes acres in extent
with the upper foot liv-
ing and the lower por-
tion in varying degrees
of decay. Erect stems are
covered with leaves as
are the branches, the
leaves being broad spoon-
shaped or boat-shaped
with the tips turned back
from the stem. Spiral
lines on walls of stem
scales.

Stems: to 1 foot long,
erect, crowded. Leaves:
crowded, to 34 inch long,
with enlarged, silvery,
shining base, with mar-
gins toothed at least to
the middle. In related P.
juniperinum leaf margins
are translucent and rolled
over the upper leaf sur-
face. Plants often form
pure stands covering
areas yards across.

Stems: loosely branched
in a feather-like manner
the divisions being often
subdivided. Plant appears
to' be loose, weak and
sprawling and somewhat
fern-like. Stem-leaves:
crowded, enlarged at the
base. Branch leaves:
broadly oval, concave at
base, long pointed at tip,
with toothed margins.
Often forms mats several
feet across.

A leafy liverwort of
the Order Jungerman-
niales and the Family
Jungermanniaceae. It is
found east of the 95th
meridian and in Europe.
In Washington State it
is represented by Baz-
2ania tricrenata and there
are five other species re-
corded as being found in
North America.

A leafy liverwort of
the Order Jungerman-
niales and Family Junger-
manniaceae. This species
common over wide areas
in the United States,
southern Canada and Eu-
rope. Closely related L.
minor is about half the
size of this species. L.
bidemtata and L. cuspi-
data are found in much
the same range.

In North America,
there are 6 species of
) fbagrmm with the walls
of stem scales marked
with spiral lines. The
plants belong to the Fam-
ily Sphagnaceae of the
Order Sphagnales, in
which the spore cases
open by a circular lid
with the opening un-
guarded by teeth. In this
species the branchlets are
stout and in large heads
not slender pointed.

P. commune and P.
juniperinum have a gen-
eral distribution over the
Northern ~ Hemisphere,
with some related species
rather limited. P. pili-
ferum tequires sand or
rocks as a base for grow-
ing but is found from
sea-level on the Atlantic
Coast to elevations of
over 12,000 feet in Colo-
rado. All belong to Fam-
ily Polytrichaceae.

Found from Labrador
to British Columbia and
south to the Gulf of
Mexico. At best in moist
shaded places. Closely re-
lated T. recognition is
stiffer, more yellowish,
with  shorter, broader
stem-leaves. At least an-
other half dozen common
species also referable to
this genus; which belongs
to the Family Leskeaceae.

Rarely found in a fruit-
ing condition. Sex organs
appear as buds from the
sides of the branches.
Male organ is a leafy
structure while the fe-
male is a stalked capsule,
or rather produces a
stalked capsule that usu-
ally reaches maturity
sometime late in the sum-
mer. One of these plants
in fruit is 2 find many
botanists never make.

In L. heterophylla, sex
organs are borne close to

‘ the stem, the female look-

ing like a leafy bud that
produces a body bearing
a small egg-shaped cap-
sule that sheds spores in
May. Sex organs mature
in autumn but the spor-
ophytes do not appear
in nature until spring
though they may develop
in January in the labora-
tory. L. bidemtasa has
male and female organs
on separate plants.

Male and female or-
gans in this species are
on separate plants, the
male plants being thick,
coarse and yellow, brown,
green or red. The spores
are borne in a capsule at
the end of a stalk that is
gametophyte rather than
sporophyte, thus differ-
ing from the true mosses
and being like the other
peat mosses.

Male and female or-
gans are borne on sepa-
rate plants the clusters
bearing the male organs
being terminal and swol-
len into a flower-like
structure, Sporophyte con-
sists of a 4-inch stalk
bearing at the end a cap-
sule that is almost cubi-
cal, and which at first is
erect and then horizontal,
and is capped by a bluat,
short-tipped cap and a
hood-like calyptra.

Leaves around the fe-
male sex organs bear
long hairs along the up-
per margin, Fruits are
usually not abundant, do
not form readily and do
not appear normally until
autumn. Capsule is borne
on a long stout stalk and
at maturity is conspicu-
ously curved. Lid is coni-
cal and spores mature in
mid winter. Cap is split
up one side.

Found usually on moist
shaded logs or rocks and
while they usually cling
close to the supporting
surface through most of
their length, they may
turn upward at the tips.
Structures that appear to
be rootlets are borne at
intervals along the under
sides of the trailing
stems. The plant may be
found in woodlands or
in marshes but is essen-
tially a shade lover.

Common for the most
part on shady banks, on
rotten wood or sometimes
exposed to strong sun-
light. This is the general
habitat of most species
of the genus. In both L.
bidentata and L. cuspi-
data, the leaves are broad
based and divided into
two long, pointed lobes.

Plant is one of the
common bog builders. It
can take water from the
atmosphere by means of
the absorbent cells on the
branchlets and stems, and
thus is independent of
water from beneath. In
bogs and places where
this moss grows, the
water may be abundant
but may also be physiol-
ogically useless.

Common in woods or
at edges of peat bogs or
in other relatively infer-
tile places where they
may form clear stands.
They do not absorb water
from the air as do the
associated sphagnum
mosses. The family is
characterized by having
from 32 to 64 teeth at
the capsule mouth and a
light membrane over the
capsule mouth.

One of the prettiest
and daintiest of mosses,
found not only in North
America but in South
America and Europe as
well. It may cover stones
in flowing streams or be
found on drier ground.
It may also be found
growing on the roots or
trunks of trees.

Not of any significant
imgortance economically,
and not commonly recog-
nized by botanists except
by specialists in the
Eroup. Most introductory

otany texts may mention

the order and may figure
one of the plants, but
they rarely do more than
this.

Not of any recognized
economic importance. At-
tractive when well de-
veloped but serves little
purpose and does little if
any injury to anything.

Plants are used as fuel
either from recent plants
or from the peat they
produce. They are also
used as absorbent mate-
rials in surgery, or for
holding water in packing
around trees and other
living plants in the proc-
ess of being marketed.
Peat is built by these
plants at the rate of
about 1 foot in 100 years.

Of little economic im-
portance  though  the
lants have sometimes
een used as a cheap
stuffing for pillows and
upholstery. They may
serve some purpose as
soil anchors, as holders
of water, and as soil mak-
ers. The plants are com-
monly used for study in
botany classes because of
their size and abundance.

Merely a beautiful lit-
tle moss known some-
times as the dainty cedar
moss and named delica-
tulum or “dainty” by the
great botanist Linnaecus.
Ordinarily, it is not a
difficult moss to identify.
Related T. abietinum 1is
cylindrical when dry and
with stems only once di-
vided, and T. minutulum
appears chain-like dry
because of curved leaves.




COMMON NAME

SCIENTIFIC NAME

SLENDER
CATHERINEA

Atrichum angustatum

POINTED MNIUM

Manium cuspidatum

COMMON
HORSETAIL

Equisetum arvense

SCOURING RUSH

Equisetum hyemale
(prealtum)

DESCRIPTION

Stems: slender, a few
inches tall at the most,
well covered with slender
leaves. Leaves: with mid-
rib like structure com-
posed of 4 to 7 folds and
covering half of the leaf.
Leaf bases do not sheathe
the stem. Under a micro-
scope, the tip margins are
finely toothed for most
of the upper half; curl
conspicuously when dry.

Stems and young leaves
are bright green becom-
ing much darker with
age. Leaves are toothed
slightly along the margin
of the upper half and the
midrib continues to form
a prominent tip. Leaves
near the top of each
branch are definitely
larger than those lower
down. Plants are from 3}
to 114 inches high.

Sterile stems appear
after the fertile ones have
died back in late spring.
Sterile stems are pale
green, with whorls aris-
ing from the joints, are
to 2 feet high with the
branches branched or un-
branched. There are 12
to 14 furrows on the
rough stems. Sheaths at
base of joints are funnel-
shaped.

Stems are to 3 feet tall,
arising from a horizontal
branching underground
system, hollow, = ever-
green, grooved, with short
sheaths at the joints but
no branches such as are
evident in E. arvense.
Sheaths at joints have
blackish teeth, and disap-
pear early in the season.
Stems are rough and
much coarser than in E.
arvense,

RANGE AND
RELATIONSHIPS

Very common in the
northeastern part of the
United States particularl
on half-shaded, harc{
compact soil. Related A.
macmillani is smaller and
mote dense. A. undula-
tum with its purple cap-
sule is common in the
Great Plains area, and A.
crispum  with  smooth
leaves grows on peaty
soil from New Jersey to
British Columbia and
Oregon.

Common patticularly in
the central and eastern
parts of the United States.
In the northwest, M.
venustum with all stems
erect and a necked cap-
sule is common, while
M. medium with large
leaf-cells is found in Eu-
rope, across North Amer-
ica and to the North.

Native of North Amer-
ica as well as of Europe
and Asia. Found in Amer-
ica from Newfoundland
to Alabama and west to
Alaska and California
but possibly more com-
mon east of the Missis-
sippi than west of it. Re-
lated E. sylvaticum, wood
horsetail, and E. pratense,
thicket horsetail, also
have sterile stems sep-
arate from fertile stems.
Order Equisetales. Fam-
ily Equisetaceae.

Found native through
most of the United States
and Canada, and so
closely related to Euro-
pean species that many
question that there is any
real difference. Certainly
it is slight. The species
name prealtum is ap-
lied to the American
orm and Ayemale to the
European form.

REPRODUCTION

Male and female or-
gans are borne on sepa-
rate plants. Male rosettes
are conspicuously bright
red, while the females
are not conspicuously de-
veloped. The developed
sporophyte is a dark
green or purple capsule,
mostly cylindrical and
curved, with a beaked lid
and one-sided cap, and
borne on inch-long shin-
ing red stalks.

Male and female ele-
ments are bome in the
same cluster. From the
fertilized egg develops
the sporophyte with its
slender, pale stalk from
the end of which droops
the neckless capsule from
which the spores are
freed in spring. In this
species the sterile stems
may bend over, root at
the point of contact, and
reproduce in this manner.

Fertile stems arise early
in season from horizontal
underground stem, reach
a height of 10 inches, ap-
pear weak, flesh-colored
or brown, and terminate
in a cone-like spike about
an inch long from which
clouds of spores are freed.
These spores make small
plants that bear either
male or female sex or-
gans.

Fertile part is borne at
the top of the stem and
appears like a small cone-
like spike that is erect
and only slightly thicker
than the diameter of the
stem at the point of at-
tachment. Cones mature
and free their spores from
May to September and of
course persist through the
year.

ENVIRONMENTAL
NEEDS

Most conspicuous from
late autumn to early
spring when patches of
plant may stand out con-
spicuously on the ground
in woods and along road-
sides, in North America,
Europe or Asia. It may
form a sort of felt cover
for otherwise naked
stones.

Favors ground that is
well shaded and not too
dry, the plant being rela-
tively delicate in com-
parison with some other
mosses. It survives dry-
ness by crisping the leaf
margins thus reducing
the area exposed to dry-
ing. Related M. venus-
tum does not reproduce
with its sterile stems, as
outlined above for this
species.

Found in fertile or in

sandy soil such as on
railroad embankments, in
road cuts or in thickets,
woods, open meadows or
other places, irrespective
of whether soil is acid or
alkaline. Roughness of
stems due to silica de-
posited in the stem sur-
face. Ash from burned
stems may still be rich
in fine silica.

Common in springy or
dry, sandy, open banks or
in woods, in noncalcare-
ous or alluvial soils, on
railroad  embankments,
on stream borders and
any moist sterile slope,
often making an almost
pure stand over a con-
siderable area. It is not
evident in soils that are
excessively acid or exces-
sively alkaline.

ECONOMIC
IMPORTANCE

Apparently of no rec-
ognized economic im-
portance, although it
must make some contri-
bution to the story of soil
making and possibly to
soil erosion. Plant is
sometimes listed in litera-
ture as Catherinea rather
than as Atricum, a differ-
ence of opinion signifi-
cant primarily to system-
atic bryologists.

Of no obvious eco-
nomic importance. It does
come up for considera-
tion rather commonly in
classes in botany in col-
lege and high school
levels and it lends itself
well to culture in terraria
and is popular in this
connection. It may serve
some purpose in soil
making and in soil an-
chorage. .

Useful as soil anchors
because of branching un-
derground parts. May be-
come a pest in some
fields but is usually easily
controlled by cultivation.
Interesting because of the
fact that much plant life
of the Carboniferous
time, when much of our
coal was laid down, was
of this type although
much larger.

Useful as a soil anchor
either at stream edges or
on bare steep exposed
slopes. Stems have been
used as scouring rushes
because of the imbedded
silica that helps remove
grease and dirt, or the
ashes may be used in
making a scouring mix-
ture effective because of
the persistent silica. Im-
port food of wild geese
in Spring.

-




SHINING COMMON FLAT-BRANCHED QUILLWORT PURPLE
CLUB-MOSS CLUB MOSS GROUNDPINE HORN-TSOSOTH
) MO
Lycopodium lucidulum Lycopodium clavatum Lycopodium Isoetes engelmanni Ceratodon purpureus
complanatum
Stems: trailing, branch- Stems run along just Long horizontal branch- Plant appears to be Stems: rarely over 3

ing, rooting where in
contact with the soil and
ascending at the free ends
to a height of nearly a
foot. Leaves rather evenly
distributed over the stem
but with year's growth
usually relatively well
marked, shining dark rich
green about 14 inch long
and arranged all around

the stem.

under the sutface of the
ground or at the surface
forking freely and grow-
ing to great length, root-
ing at intervals where
contact with the ground
is established.  Usual
height is to about 10
inches. Leaves: crowded,
about !4 inch long, bris-
tle-tipped, silvery green
when new and dark green
when old.

ing stems at or just be-
neath the surface of the

round bear erect
ranches. Stem forks
freely and erect branches
ate to 5 inches long,
which may grow about 2
inches a season. Leaves
are of two kinds and are
arranged in four rows to
make a flattened frond
which fans out widely in
more or less of one plane.

much like a tuft of grass,
but the bases of the
leaves are swollen and
bear masses of spores,
and the leaves ate not
sheathed to a stem as in
grass, and are more deli-
cate than the usual grass
leaf, somewhat 4-sided.
They may be to 20 inches
long in some species, but
are always in rosettes that
arise from a branching
root-system.

inches long, erect, densely
crowded, branching, leafy.
Leaves: lance-like, keeled,
with irregular margins,
with tips commonly some-
what curved backward,
bright green in winter
but purplish in summer
and fall, with margins
curled, very narrow and,
when dry, very wrinkled,
sometimes distinctly red-
dish brown.

Native of North Amer-
ica and found from New-
foundland to Alabama
and west to Missouri and
Washington. Not usually
common in the lowlands
and at its best in Canada
possibly where it is found
clear across to British
Columbia. Thete are a
number of closely related
species.

Found widely distrib-
uted over the world. In
North America, is found
from Labrador to North
Carolina and west to
Washington and Alaska,
with closely related spe-
cies extending the range.
It is found at high alti-
tudes in the tropics in
both hemispheres. Fruit-
ing regions are longer
than in L. annotinum.

Native of North Amer-
ica and found here from
Newfoundland to Geor-
gia and west to Kentucky
and Idaho. Systematic
botanists contend that the
species L. complanatum
really belongs to a more
northern variety, while
the plant long considered
as of this species is really
L. flabelliforme.

Found in marly ponds,
in the mud and in rivers
and streams and lakes
from Maine to Pennsyl-
vania and west to Mis-
souri and Illinois. At
least 5 species are recog-
nized in the eastern
United States region
based largely on micro-
scopic characters of the
spores.

One of the commonest
of the true mosses, pat-
ticularly in places that
become very dry as on
roofs, dry walls, at edges
of flagging or on dry
lawns. This is the com-
mon species of the genus.
Closely related genus
Ditrichum has smooth,
erect capsule while this
one has ridged and more
horizontal capsule.

Reproduction is by di-
vision of the vegetative
patts or by the shedding
of special reproductive
structures which are freed
from the upper parts of
the branches and are
somewhat triangular and
wafer-like, or reproduc-
tion may be by means of
spotes, which are shed
and form underground
plants.

Spore cases in cylindri-
cal spikes borne on
forked branches which
have few and well sep-
arated leaves.  Sterile
leaves are entire and bris-
tle-tipped, while in L.
annotinum they lack the
long bristles. Spores ma-
ture in August and Sep-
tember, and are freed in
great clouds when ripe.

Fertile branches are
forked into 3 or morte
sections and are to 4
inches long or about
equal to the erect sterile
part. They are poorly
supplied with leaves in
the lower parts but the
spore bearing part is
closely crowded with
spore-bearing leaves that
are more or less yellow.

Bases of the leaves are
really sacs of spore cases
with some bearing large
spotes with the outer
ones bearing the larger
spores that produce plants
which  bear the eggs,
while the smaller spores
are produced in the bases
of the inner leaves, and
produce plants that pro-
duce the sperms which
fertilize the eggs.

Male and female ot-
gans borne on separate
plants. From the ferti-
lized egg arises the spor-
ophyte with a stalk al-
most as long as the stem
of the plant, slender and
usually conspicuously
glossy. Capsule at the end
of stalk is dark chestnut
or reddish brown, fur-
rowed and held in an al-
most horizontal position
at an angle with the stalk.

In suitable areas this
may be frequent in damp,
gravelly or sandy wood-
lands or in deep humus
but more particularly in
woodlands in which hem-
lock is found growing.
Spore cases are bright
yellow and become ma-
ture from August through
September. They are
borne at the bases of the
uppermost leaves.

Found in open fields
or woods or mixed with
grasses commonly on soil
too poor or sterile to sup-
port other plants, but
usually on soils relatively
free of lime. May do well
on sand or gravels that
would support few com-
petitive plants.

Found in open wood-
lands or on dry gravelly
banks doing reasonably
well in a soil of some
acid content, but not on
soils rich in lime. The
spores are wind-blown
and germinate to produce
underground  sex-organ-
bearing structures that
are small and rarely
known. From these arise
the plants we see.

While these plants are
found in or near marl
ponds in which there is
much lime they are usu-
ally not found where the
soil is strongly acid or
strongly alkaline, They
may be found on almost
dry shotes, in gravel or
relatively deep in lakes
and  completely  sub-
merged. Plants reach ma-
turity in July-September.

The change in color of
these plants from bright
green in winter or early
spring through brown to
purple in summer and
fall is rather spectacular.
While the soil or surface
on which the moss grows
may be genuinely dry for
a major portion of the
year, it must be moist-
ened occasionally if the
plant is to survive.

In the club mosses the
conspicuous patt of the
plant is essentially spore-
producing (sporophyte)
while in the true mosses

the conspicuous  part
bears real sex organs
whose fertilized egg pro-

duces the spore-bearing
part of the life cycle.

Used in making Christ-
mas wreaths, unfortu-
nately. Spores used in ex-
pensive toilet powders,
as coatings for pills to
prevent them from stick-
ing together, and to form
a basis of flashlight pow-
ders and in certain kinds
of fiteworks. Plants col-
lected by campers to fill
mattresses, but are too
slow growing to survive
excessive collecting.

Plants are used some-
what in the making of
Christmas decorations and
the spores have uses
similar to those suggested
for L. clavatum. For gen-
eral characters of club
mosses see account of L.
lucidulum on a previous
page. Worthy of protec-
tion, Undoubtedly useful
to some extent as a soil
anchor.

Probably are of little
or no economic impor-
tance but are tremend-
ously interesting to bo-
tanists who consider that
they represent a degree
of development of the
pteridophytes that is ap-
proximately equal to that
of the more primitive
seed plants.

Of little or no eco-
nomic importance unless
it may be considered as a
soil maker or as a soil
anchor. It may serve
crudely as an indicator of
humidity by the position
of the leaves. It is at its
best in early spring and
does little during the
summer months.




(Continued from third page)
interesting to study, and because many moss-
es really begin their major developments
at that time. Since the sperms that fertilize
the eggs of mosses must swim, it behooves
them to be active at a time of year when
water is likely to be present. They are ready
to start their travels soon after the new year
begins.

One will probably find some mosses this
spring that look as though they had true
flowers at their tips. These are likely the
clusters that bear the male sex organs. If
one will pick a few of these and squeeze
them firmly between the fingers, so that the
pressure is applied from the base of the
cluster upward, one will be able to see the
green, worm-like -antheridia that are
forced outward. From these antheridia come
the sperms that make their way to the eggs,
commonly on some other moss plant some
distance away.

Possibly of equal interest is the way in
which our common mosses shed their spores.
Late in February, or in early March, one
may find a patch of mosses beside a snow-
bank. These may already be bearing their
spore-cases, showing that the sexual story
has been completed for these plants for the
year. Tap a few of these cases and delicate
clouds of spores are freed into the air, if
conditions are suitable for this to take place.
If they are not, beating the plants vigorously
will free no spores. The reason for this is that the freeing
is regulated by teeth that guard the opening of the spore
cases. If the conditions are right, these teeth not only per-
mit but urge the expulsion of the spores.

If one becomes a moss fan, one will probably want to
make collections of the kinds of mosses found. These can
be kept in small, paper envelopes on which should be
written the data regarding date and place of collection,
or the mosses may be mounted as with ordinary herbarium
specimens. For a city dweller, with limited space for the
storage of specimens, moss collecting may be ideal, since
an ambitious collection may occupy a much smaller space
than even a small collection of the ferns or flowering
plants. Anyone with moss collecting ambitions should get
Conard’s book, suggested earlier, or Grout's Mosses with a
Handlens, or Dunham’s How to Know the Mosses. Some
may wish to start with the dime leaflet on mosses by Dr.
Grout, published by the.Slingerland Comstock Company
of Ithaca, New York. One should not hesitate to become
interested in these plants because of little training in botany.
Many of the best bryologists have had their training
' primarily in other fields. The authority on mosses at Cornell,
for example, is the man who tried to teach me German
nearly forty years ago.

These inserts have repeatedly called attention to groups
of hobbyists whose interests are primarily cactuses, shells,

COMMON
FERN-MOSS

fungi, ferns, or other specialties. An equally
rabid group of hobbyists is interested in the
mosses. They rally under the banner of the
Sullivant Moss Society, whose president is
Dr. Henry Conard of Grinnell, Iowa. If one
is interested in these plants, and in thes
bryologists, as they call themselves, one can
do nothing better than get in touch with
Dr. Conard. While I collected weed seeds
on the state field trips of Iowa botanists,
Dr. Conard was with us and collecting liver-
worts and mosses.

Now as to the club mosses and the other
fern. allies presented in this insert. If Dr.
Conard of Iowa, and Dr. Grout of New
England, and Dr. Frye of the State of Wash-
ington, can be considered the advocates of
the mosses before the court of public opin-
ion, then few will question that Willard
Clute of Indianapolis, Indiana, is the spokes-
man for the fern allies. I am almost positive
that this insert will bring some response
from him, praising anything that may be
good about it and criticising unmercifully
but honestly any error I may have made.
He is the kind of critic we need in the field
of natural history. He will probably hold
that the whole insert should deal with the
fern allies, and perhaps his judgment would
be good. Unfortunately, these inserts can

interest. So, if one wishes to know mor
about the fern allies, I suggest he read
Clute’s The Fern Allies. 1t is a masterpiece. Another good
reference would be Wherry’'s Guide to Eastern Ferns.

The club mosses are best known to the public because
of their use in Christmas wreaths. Because of this popu-
larity, many of them have been badly abused, and are now
rare in places of former abundance. Usually, they have
long, trailing, underground portions that are useful in the
making of the wreath. The spore-bearing tops yield great
clouds of spores, which are used to coat pills, to make
toilet powders, and in flash-light powders and fireworks.

The horsetails are so common and conspicuous that
most people have seen one or another of the various species.
One interesting thing about them is that, while the spores
seem to be identical in a given species, one spore will
produce a plant that bears only female sex organs, while
another, apparently just like it, will produce a plant that
bears only male sex organs.

The club mosses and horsetails are tremendously inter-
esting to students of the past. These plants, or their ances-
tors, constituted the major portion of the vegetation of the
country during the time when our great coal measures were
laid down.

If you wish to establish yourself as authority on any
group of organisms in your neighborhood, I can sugge
nothing better than that you work on the fern allies. They
are relatively few in number, and easily learned.

introduce one only to a particular field o’
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