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This is the sixty-fifth in NATURE
MAGAZINE's serses of educational
inserts.

N LATE winter and early spring most of us look, more
or less anxiously, for signs of spring. We watch
for migrating geese and other birds. We listen for

peepers, dig for earthworms when the urge to go fishing
hits us. We may even be cheered to think of warm weath-
er ahead when we see the first housefly.

Even surer and more orderly than these signs are the
developments that take place every spring on the finer
twigs of our common woody plants. We may bring an
apple twig, or a branch of forsythia, into the house to
force the bloom, but really, to an observing person, there
is enough of importance going on regularly each spring,
from the time the red and silver maples and the elms
begin to burst their buds and to flower, until the more
conspicuously flowered species break into glorious bloom.

For reasons to be explained, we elect this time to deal
with woody plants whose buds are opposite, and we
choose species that range from early-flowering silver
maples to late-flowering catalpas. Because of this it is
almost certain that when this appears in print there will
be, in your neighborhood, some woody plants that have
bloomed for the year, some that are about to bloom, and
some that will bloom later. A few may actually be in
bloom as you read this. Let us look at a few of them a
bit critically.

To understand the descriptions on the next few pages
it may be well first to gain some understanding of the
important anatomy of an average twig of a woody plant.
We are this time interested in those whose buds are op-
posite each other, or in whorls of three. The sketch to
the left may be of help.

Three kinds of buds may interest us. Some of our
plants bear buds at their ends. These, of course, are usu-
ally terminal buds. Usually, but not always, they are
larger than the others. They may develop into leaf-
bearing twigs, or into flower clusters. If they are to
bear flowers the futuré direction of the twig will be
modified and a fork will be formed. The buds to the
side of the terminal buds, and from the sides of the twigs,
are lateral buds, some of which produce leaves and some
flowers. Usually the flower producers are the larger.
Generally buds of our woody plants are enclosed in bxd
scales.

Usually below a bud is a scar of varying size and
shape. These are probably leaf-scars. From the corners
of these we sometimes find secondary scars that bore
lictle leaf-like structures. These are stipule scars. In
alternate-leaved woody plants  (Continued on page 144)
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VirGIN's Bower

Clematis paniculata
Buds: oval or elliptic in leaf-
base axils pointing between
leaf base and stem.
Bud scales: QOuter, smooth and
sle.nder; inner, somewhat

hajry.

Leaf scars: not evident as leaf
bases persist.

Bundle scars: not evident as
leaf bases persist.

Twigs: straw colored, with 12
to 18 ridges, not smooth or
with bloom.

Pith: with bundles correspond-
ing to each ridge.

HypranNGra

Hydrangea (1) petiolaris,
(26 paniculata

Buds: (1) pointed, often on
short leaf-scarred twigs.

(2) blunt, pointing at right
angles to twigs.

Bud scales: (1) pointed, tri-
angular. (2) blunt, wider
than long.

Leaf scars: slightly protruding,
somewhat corky crescents.

Bundle scars: three, sunken or
raised.

Twigs: round, rather coarse,
large pithed.

Dgurzia

Deutzia scabra

Buds: pointed at tip, widest
near or just below middle.

Bud scales: with 3 to 4 pairs
showing, pointed; in parys-
flora finely haired and more
bluat.

Leaf scars: pointed at sides, tri-
angular to crescent-shaped,
somewhat distended and
corky.

Bundle scars: three, separated.

Pith: brown in scabra and hol-
lowed; white in others.
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BrappernuT

Staphylea trifolia

Buds: oval, rather plump, blunt
pointed not spreading from or
clinging to stem.

Bud scales: smooth, with 4
scales exposed.

Leaf scars: almost hemispheri-
cal, somewhat swollen, with
slender stipule scars.

Bundle scars: three or apparent-
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ly so.
Twigs: rounded, relatively
smooth.
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Pith: large, white.

SyriNga, Mock Orangr

Philadelpbus pubescens
Buds: usually hidden in leaf
scar or barely bursting through
them; exposed in P, hirsutus
and P. lewisii.
Bud scales: where showing,
few, blunt.
Leaf scars: semicircular, mem-
branous, connected by line.
Bundle scars: three, separated,
distinct, small crescents. No
stipules.

Twigs: varying in color with
species, brittle.

Box Erper

Acer nogundo

Buds: terminal, ¥§-Y4 in. with 2 dull red,
usually fuzzy outer scales; lateral, pressed
to stem, blunt, few-scaled, gray-hairy or
with bloom.

Leaf scars: relatively narrow, notched above,
somewhat corky.

Bundle scars: three, well separated, distinct.

Twigs: greenish to purple with waxy bloom
that rubs off easily, of medium coarseness.
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Rep MapLe

Acer rubrum

Buds: blunt, dark red; terminal
about 14 in. long; 2-3 flower
buds clustered at nodes.

Bud scales: relatively few, open-
ing early.

Leaf scars: well defined, notched
above, somewhat 3-lobed at
times, little swollen.

Bundlescars: three, distinct, sunken.

Twigs: rather slender, red to gray,
not ill smelling.

SiLver MarLe

Acer saccharinum

Buds: dark red, blunt; terminal
about 14 in. long; flower
buds clustered at nodes.

Bud scales: few, more pointed
than in red maple, crowded.

Leaf scars: well developed;
notched above, slightly swol-

len, light.

Bundle scars: three small cres-
cents.

Twigs: smooth, gray-red, ill-
smelling.

Sucar MarLE

Acer saccharum

Buds: small, pointed smooth, color
of maple sugar. Terminal: to
14 in. long. Lateral: smaller
pressed to twig.

Bud scales: many, somewhat

inted. smooth in Sugar M.,
airy in Black M.

Lea.f scars: narrow, V-shaped, dis-
tinct.

Bundle scars: three, distinct, sepa-
rated,

Twigs: slender, russet.
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STrIPED MaPLE, MoOSEWOOD

Acer pennsylvanicum

Buds: usually bright red, short stalked.
Terminal: to 14 inch long; lateral,
smaller.

Bud scales: few, usually showing single
pair, keeled, smooth, red.

Leaf scars: deeply V-shaped, light
colored.

Bundle scars: 3 to usually 5, unevenly
grouped, sometimes over 5.

Twigs: slender, straight, light green,
smooth, mottled with black.

MounTtain MarLe

Acer spicatum

Buds: bright red, relatively small
and slender. Terminal contain-
ing flowers, to 14 in.

Bud scales: few, pointed, relative-
ly slender.

Leaf scars: slender V-shaped, clean-
cut.

Bundle scars: apparently 3 but may
be more in three groups, elliptic
to circular.

Twigs: slender, bright red, with
appressed gray hairs towards tip.

Norway MarLr

Acer plaranoides

Buds: reddish or yellow green
towards base or dull red-
brown. Termipal: to !4 in.
long. Lateral: smaller,
pressed to twig.

Bud scales: broad, strongly
keeled, smooth, milky-juiced
when broken.

Leaf scars: somewhat swollen,
triangular crescents, con-
nected in pairs.

Bundle scars: usually 3, dis-
tinct, separated.

Twigs: stout, shiny, brown to
green brown.
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SYcaMORE MAPLE CorNELIAN CHERRY

Acer pseado-platanas

Buds: terminal, 14 to 4 in., bright
green, blunt. Lateral, small and
spreading from stem somewhat.

Bug scales: somewhat keeled,
smooth, 2-4 pairs showing, rather
bluntly pointed.

Leaf scars: rather broad crescents,
slightly swollen.

Bundle scars: usually 3, distinct,
sunken.

Twigs: coarse, straight, smooth.

Cornus mas

Buds: flower buds almost spherical, to
14 inch through, commonfy on short
spurs. Leaf-buds: slender pointed, to
14 inch long, with terminal flanked
by 2 smaller lateral buds.

Bud scales in leaf buds: slender, pointed
green to red tipped.

Leaf scars: narrow lines.

Bundle scars: 3, inconspicuous.

Twigs: green to red, rubbery.

Brooptwic Docwoon

Cornus sanguinea
Buds: stalked, spherical but
showing a pointed area
beyond the sphere.
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Aesculus hippocastanum
Buds:-terminal, to 14 inches long, brown,

glistening with sticky gum. Lareral:
spreading from stem.

Bugscales: keeled with to 4 pairs showing,
somewhat pointed. Related buckeye
lacks sticky gum and is smaller scaled.

Leaf scars: broadly triangular, straight
tops.

Bundle scars: many, in a V-shaped line.

PanicLep Dogwoon

Cornus racemosa

Buds: elliptic or ovate showing 3-4 pairs of

veins. Lateral buds: with tips pressed to

stems. Flower buds not prominently en-

larged.

Bud scales: few, but one pair showing

normally.

Leaf scars: raised beyond twig outline.

Bundle scars: 3, separated.

Twigs: light brown, with appressed tuzz,
slender.

Pith: white or pale brown depending on

age.

kerieit

Bud scales: a single pair
normally showing, or not
more than two pairs, may
be fuzzy.

Leaf scars: swollen at base,
joined in pairs with line.

Bundle scars: 3, well sepa-
rated, somewhat sunken.

Twigs: red or often green.

Frowering Docwoon

Cornus florida

Buds: lateral, minute and covered by leaf
bases. Lateral, flattened spherical, flower
bearing, red, usually downy at tip.

Bud scalges: 2 pairs making flower bud to
1/3in. long. Leaf buds: slenderer.

Leaf scars: narrow crescents or obscured by
leaf bases.

Bundle scars: 3, often in one close group.

Stipule scars: absent.

Twigs: rubbery, bright red or yellowish
green, smooth.
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Priver

Ligustrum vulgare

Buds: terminal, oval to conical, to
1% inch long. Lateral: smaller
and often not exactly opposite, one
being lower than the other.

Bud scales: with 3-4 pairs showing,
greenish or reddish, with light
borders.

Leaf scars: swollen, with dark sur-
faces sometimes with ridges down
stem from outer limits.

Bundle scars: not plain to naked eye,
hidden in part in leaf scars.

Twigs: greenish to brown.

Rep Asx

Fraxinus ponnsylvanica

Buds: dark, rusty brown, with ter-
minal and laterals about equal in
size, like pointed spheres.

Bud scales: about 2 pairs show in
terminal bud, fuzzy.

Leaf scars: conspicuous, broad shields
or semicircles. Top margin nearly
straight.

Bundle scars: in almost closed el-
lipse, many almost forming single
line.

Twigs: rather coarse and velvety at
most times of year.

Brack Asu
Fraxinus nigra

Buds: terminal, bluish black
pointed cones or spheric cones.
Lateral, smaller spheres not
closely pressed to stems.

Bud scales: keeled in terminal
bud with not over 2 pairs
showing, narrower than in
white ash.

Leaf scars: almost elliptic,
swollen, somewhat corky,
uppet margin not concave and
may partly cover bud.

Bundle scars: in almost closed
ellipse, many, rather distinct.

i)

WHITE Asr

Fraxinus americana

Buds: terminal to1/5inch long,
blunt, generally broader than
long. Lateral buds at tip
near top terminal bud but
are smaller.

Bud scales: 2-3 pairs are visible,
with those of terminal bud
with sharp points that may
be shed.

Leaf scars: large, raised, cres-
cent or semicircular but al-
ways notched at top.

Bundle scars: numerous in
curved line, almost continu-
ous.

GREEN AsH

Fraxinus lanceslata

Buds: terminal larger than
lateral, flattened oval,
pointed with rusty fuzz.

Bud scales: but 2 pairs
visible, mostly broad,
blunt, close.

Leaf scars: semicircular,
quer margin notched
slightly but nearly
straight.

Bundle scars: many, in al-
most closed heart, dis-
tinct.

Twigs: smooth, not velvety.

'—.sg—_-:

——

Brur Asu

Fraxinus quadrangulata

Buds: gray, woolly; lateral,
blunt. Terminal: large and
blunt with 2 small laterals at
side.

Bud scales: 2 pairs showing usu-
ally, woolly.

Leaf scars: large crescents with
upper margin concave rather
than notched.

Bundle scars: distinct, many in
curved line, not closed or
partly closed ellipse.

Twigs: conspicuously 4-sided
with angles winged.
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GoLpeN BeLL

Forsythia viridissima

Buds: to 14 inch long, more
or less pointed at both ends,
with tips well away from
the stems. In laterals,
many flower buds at a node.

Bud scales: with to 6 or more
pairs showing.

Leaf scars: thickened, with
decurrent lines.

Bundle scars: one.

Stipule scars: none.

Twigs: brown, ridged.

Pith: solid at nodes in inter-
media and suspensa.

Lirac

Syringa vulgaris

Buds: usually with 2 buds at tiE,
plump, pointedegg-shaped, smooth,
not pressed to stem at tips.

Bud scales: usually witi 4 pairs
showing, bluntly pointed.

Leaf scar: thin crescent, raised from
twig surface.

Bundle scar: one, a line.

Stipule scar: absent.

Twigs: coarse to slender, usually
somewhat angled, smooth.

Pith: rounded, pale.

PavLownia. ImpERIAL TREE

Paulownia tormentosa

Buds: hemispherical, blunt, with one
or two above a single leaf scar one
above the other, sunken in twig.

Bud scales: about 4 exposed and these
ragged at tips.

Leaf scars: elevated, nearly oval, large.

Bundle scars: numerous in an almost
closed ellipse.

Stipule scars: lacking.

Twigs: coarse, constricted at nodes,
minutely velvety.

Pith: large, white, chambered or hol-
Jow between nodes,

Buds:
high.

1)

CAaTaLpA

Catalpa spociosa

whorled in threes, terminal bud, absent;
laterals, hemispherical, usually under 1/6 inch

Bud scales: 5 or 6 visible, brown, loosely overlap-
pirg, blunt usually.

Leaf scars: large, round, depressed in center but
swelling nodes conspicuously.

Bundle scars: many, in closed ring, often raised.

Stipule scars: absent.

Twigs: stout, reddish or yellowish, smooth.

BurronBusa

Cephalanthus occidentalis

Buds: usually in whorls of three, rela-
tively small cones, apparently buried
in twig. No terminal bud.

Bud scales: small and inconspicuous to
naked eye.

Leaf scars: round, raised, swelling
twig at nodes.

Bundle scar: one forming a rather
large C opening upward.

Twigs: round slender, smooth.

Pith: continuous, light brown, some-
what 4-5 sided.

Brack-BErRrIED ELDER

Sambucus canadensis

Buds: conspicuous, somewhat
spherical, green or brown, spread-
ing from stem.

Bud scales: about 3 pairs showing,
with lower set broader than
quer.

Leaf scars: almost diamond shaped,
large, raised, conspicuous.

Bundle scars: usually 5, arranged
inaV.

Twigs: coarse, often ridged, light
brown.

Pith: white; in red-berried elder it
is brown or red.
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NANNYBERRY

Viburnam lentago
Buds: terminal, flower-buds to 34
inch long, pointed, protected by 2
ay or red downy scales. Later
uds more slender with tips
pressed to stem. .
Bud scales: usually but one pair
shows per bud.
Leaf scars: broadly V-shaped,
slightly raised.
Bundle scars: 3, well separated.
Twigs: slender, roughened, gray or
light red, ill-smelling when
broken.

SnowsaLL Busa

Viburnum opulus

Buds: elliptical but }laointed
at tip and definitely con-
stricted at or above the
base.

Bud scales: usually a single
pair showini.

Leaf scars: 3-lobed V-shaped,
somewhat raised.

No stipule scars.

Bundle scars: 3, well sepa-
rated.

Twigs: straight, smooth,
rather coarse.

ARROW-WOOD

Viburnum dentatum

Buds: twice as long as wide, pointed,

elliptic, with tips pressed to the stem.

Bud scales: a basal and an inner scale

showing, with the basal deeply
notched.

Leaf scars: V-shaped, relatively nar-

row, not unduly swollen.

Bundle scars: three, well separated.
Twigs: downy when young but smooth

when old, straight and stiff.

CorAL BerRrY AND SNOWBERRY

Symphoricarpos orbiculatus
and S. albus gshown above)
Buds: small, slender, ovals in
axils of old leaf bases, tips not
pressed to stem.

Bud scales: showing 2 to 3 pairs,
not loosely spreading.

Leaf scars: semicircular or repre-
sented by persistent leaf bases.

Bundle scar: one, small.

Twigs: fine, ridged in coral
berry.

Pith: continuous in coral berry;
interrupted in snowberry.

Tartar1aN HoNgYSUCKLE

Lonicera tatarica

Buds: blunt, stout, cones with
secondary smaller buds above
the main buds, the uppermost
in a series being the smallest.

Bud scales: with 5 to 6 or more
pairs showing, each broad
and blunt, smooth.

Leaf scar: relatively narrow
crescents or V-shaped.

Bundle scars: 3, well separated.

Twigs: gray, brittle somewhat
ridged.

Busa HoNEYsuCKLE

Diervilla lonicera

Buds: pointed egg-shaped with
tips not too closely pressed to-
wards twig.

Bud scales: with 4-5 pairs showing
and with tips of scales not
diverging.

Leaf scars: wide Vs or indistinct
crescents with lines running down
stem from 3 points.

Bundle scars: three, well sepa-
rated.

Stipule scars: lacking.

Twigs: round in cross-section.

Pith: continuous.

143



(Continued from page 137)
these are most helpful in making classifications. Inside
the leaf scars are usually one or more scars, marking
where the food canals, or bundles, to the leaf broke off.
These are bundle scars, or bundle traces, and are most help-
ful in identifying most woody plants.

The pith inside may be of importance in identifying
some twigs, as you will scc when you use these pages.

Some people may wonder why anyone should get ex-
cited about knowing woody plants in their winter condi-
tion, or, for that matter, knowing about woody plants
at any time. But it happens that these plants provide
us with shade, lumber, food, soil anchorage, fiber, fuel,
tools, pulp and many other basic resources. You cannot
start an ash plantation by transplanting other seedlings,
and in fact most woody plants that we buy for trans-
planting come to us in the winter condition. If we want
a low shrub in front of a window it does not pay to
plant a tree there that will grow too tall. If we want a
yellow splash of color in our hedge it pays to know the
difference in the winter condition of such plants as for-
sythia and syringa. One will give us yellow and the
other white. If we are planning our hedge to give us a
show through the season we should know how to iden-
tify early blooming plants and those that will bloom
late. So it is not enough just to know that a plant is a
woody plant.

In earlier numbers of this series we have considered
woody plants through identification and understanding
of their wood; and through appreciation of their shade-
producing properties. We have considered Christmas
trees, nut trees, fiber producers and other important
aspects of trees and shrubs. One number dealt with the
edible fruits of woody plants. We hope that this unit
will be so interesting that readers may want some future
units on woody plants with alternate buds. It seemed
that the selection of opposite-leaved plants would simpli-
fy our problem, and that is why we made this selection.

For the benefit of those who wish to attach an economic
importance to everything they learn, let us point out
that those who manage woody plants can increase yields
tremendously by proper pruning, or by grafting. Cer-
tainly one starting to prune a woody plant should be
able to distinguish between the buds that will produce
leaves and those that will produce flowers and fruits.
Pruning away all the flower buds would destroy the
crop of fruits. Similarly, the over-pruning of the leaf-
producing parts of the plant may affect the fruit crop.
One cannot get food into fruits unless there are leaves at
work yielding that food.

It is also most important that we be able to distin-
guish between young and old wood; and that buds on the
new wood are usually more likely to develop. In some
plants we find no buds on old wood. Thus, if we want
fruit, we must maintain a proper balance between leaf-
bearing and fruit-bearing wood.

If we are interested in growing forest trees it is worth
noticing how clean, straight trunks are produced, and
how these may be spindly when too crowded, or knotty
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when too widely separated. What you observe about
the development of the twigs suggested by this insert
may give you considerable power in the management of
some woody plants, to the end that the yield to you may
be greater. You may develop the habit of not breaking
off lead twigs in plants the future value of which de-
pends on a long, straight trunk. You may make it a
practice to cut these growths back if you want a thick
canopy, as in a privet hedge. The more those leads are
cut the more lateral buds will be developed, and the
denser will be the hedge. When, through the help of
this insert, you discover that lilac blooms appear at the
tips of branches, and that forsythia blooms appear from
lateral buds, you have something to remember when
you trim your hedge later in the year.

Of course, there is always some satisfaction to some
of us in just knowing about Nature for the pure fun we
get out of it, whether it helps our pocketbook or not.
We are the ones who make collections of twigs and buds,
and try to learn to distinguish not only the major groups
but the finer differences in closely related plants.

I rather think I got my first interest in woody plants
from a leaflet that came into my hands when I was in
the third grade, but that was nothing compared to the
fun I got when, in freshman English, I read about some-
one who had noticed how black the buds of ash were.
I had never noticed it, and I am sure the professor never
had, but on my way home that day I sought out an ash
tree and sure enough the buds were black. How disap-
pointing it would have been had I happened to have
found a red ash, a green ash or a white ash. It was
years before I learned the relative importance of the dif-
ferent ashes in woodcraft, or even as lumber, and it was a
long while before I learned to identify them by their
fruits as they were to be found drifting over snow banks
in winter, or spotting the ground on a woodland trail,
or in windrows on a common city sidewalk. Once I
had discovered how ashes flower and develop their fruits
they have continued to hold my interest each year. The
same has held for the maples, the viburnums, the dog-
woods, and for other woody plants, many of whose
buds and twigs are shown here.

It is strange how careless botanists have been in giving
information on the winter characters of woody plants.
Most illustrations ignore the important details, even
books that make some effort to be technical. One of my
former teachers, now unfortunately dead, wrote a2 num-
ber of books on trees, but for the most part they have
missed the details that really give me a thrill, and seem
to have avoided giving distinctive characters that may
settle, for once and all, a needed identification. Maybe
sometime, when I have the time, I will write the kind
of book that should give those details. No one has done
the job justice as yet, and while there are tons of books
dealing with the summer aspects of woody plants that
you cannot transplant, there are very few giving you
the characters of plants in a condition when they can be
safely transplanted. It is useful to know of this vacuum
in Nature literature. Maybe we can help fill it one day.
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