Common Galls of Woody Plants
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ANY of us have read L)ur Shake-

speare and found Him saying,

“Let there be gall enough in

thy ink,” without associating his re-
marks in any way with some of the
common distortions we so frequently find on common
woody plants. Possibly we might assume that Shakespeare
was using his celebrated two-edged sword, or more modern
double-talk, when he used gall in that sentence. Perhaps
he meant bitterness, but those of us who admire his
phenomenal mastery of what men know can hardly. refrain
from feeling that he knew, as many of us do not, that we

- really do get many of the tannins used in ink from galls

that are formed on such woody plants as some of our oaks.

The dictionary defines galls as swellings or excrescences
of the tissues of plants, resulting from the attacks of cer-
tain parasites. There is no need to attempt to improve on
that definition, although we might find analogies in the
swellings produced in animals by the attack of certain para-
sites. A mosquito bite can hardly be considered as a gall,
even though the swelling is caused in part by the insertion
into our tissues of some foreign poisonous matter. To be
strictly analagous with a plant gall, the mosquito or its off-
spring would have to live in the swelling produced by its
bite, and, fortunately, this is not the case.

The organists that cause common plant galls come from
practically all of the major divisions of the lower plants
and lower animals. We have galls formed by bacteria and
by slime molds, by many of the fungi, and, if we consider
the swelling caused by mistletoe as a gall, then we would
have a gall caused by a flowering plant. Those of you who
have read Dallas Lore Sharp’s “'Five Days and an Educa-
tion” will remember the thrilling way in which he dis-
covered his first mistletoe in New Jersey through inquisi-
tiveness about the nature of a gall-like swelling high up
in a gum tree.

Among the animal groups causing galls, we find a wide
distribution. Nematode worms make many galls on some
of our economic plants. These interfere with the returns we
get from the culture of those plants. Some mites also, and
many kinds of insects, make characteristic galls. Among
the insects, we have common open galls made¢ by aphids;
others are made by gall flies or gall midges, gall wasps,
gall bectles; not a few of the commonest are made by the
caterpillars of some of our common moths. As a general
rule, each of these creatures makes a gall of such form that
the causal organism can frequently be identified more easily
by the gall it makes than by an examination of the creature
itself. We might paraphrase the Bible, and say that by their
works we shall know them.

While there are a few organisms of the gall-making type
that use as hosts different species of plants, for the most
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part we find them confining their ef-
forts rather closely to a single species,
or to a close relative of that species. In
some cases, as you will see in these
pages, there are-a few that may make
different galls on different plants at different stages in their
life history, or different galls on one kind of plant at differ-
ent stages in a life history. For example, an insect may lay
its eggs in a bud, and galls may develop in the bud because
of this attack, but after the egg has hatched the insect may
move to another part of the plant and there form an en-
tirely different kind of gall. _

Not infrequently many individuals may make a colonial
type of gall, the individuals in the colony coming, in some
cases, from the offspring that developed from a single egg,
or, in other cases, from the offspring that developed from a
clutch of eggs laid at one time and place. Aphid galls, such
as one finds in the spiny structures on witch hazel, or the
galls that look like little cones on spruce, may be of this
type. Again, we may have a colonial type of gall in which

. two entirely different kinds of creatures are involved. As the

descriptive notes show, the pinecone willow gall, so con-
spicuous on some willows in winter, may be colonial in that
the original gall was formed by a creature that attacked a
bud, but the resulting scales that developed the cone pro-
vide an excellent shelter for other creatures that take ad-
vantage of the opportunity provided.

We have a lot of problems to face if we wish to become
gall fans. Do we want to learn all the galls that are found
on oaks, for example, or do we want to be able to recognize
all galls in our neighborhood that are caused by the cater-
pillars of moths, irrespective of the kinds of plants in-
volved? Again, we might wish to become specialists in bud
galls, in stem galls, in leaf galls, in root galls, in open or
closed galls, or in colonial or individual galls. We may be
economically minded, and plan to know something about
the control of those organisms that cause injurious distor-
tions of economic plants. Many of these seriously injure
the market value of vegetables, of commercial flowers, or
of horticultural stock used in landscaping. Effective control
measures may be of considerable value to society.

Just as there are “fans” who develop outstanding inter-
ests in sea-weeds, algae, cactuses, garden flowers, mosses
or other groups, so there are gall fans. Some of them go
into the study for the fun of it; others make a business of
it; still others mix business and pleasure. Some have put
their findings into published form where you and I may
share their discoveries.

The late Ephraim Porter Felt, a former state entomologist
of New York, contributed much to the literature of galls
while he held that position. His state bulletins on that sub-
ject are among the (Continued on last page of this insert)
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A Gall on Spice Bush

Spice-bush Stem Gall. Caused by gall
midge, Lasioptera linderae,

Formed on the stem of the common spice
bush, being developed in summer but per-
sisting.

Irregular gall with infection mostly just
under the bark rather than in the wood; to
one inch long.

Some Galls on Witch Hazel

Spiny Witch Hazel Gall. Caused by Found on buds of witch hazel, the or- Green or red, many-spined, egg-shaped,

aphid, Hamamelistes spinosus. ganism migrating from birch to witch hazel bud gall to nearly an inch long, with open-
and back, in early summer. ings for escape.

Witch Hazel Cone Gall. Caused by Found on leaves of witch hazel on upper Green or red cones on upper leaf surface,

aphid, Hormaphis hamamelidis.

side, with opening on under side. Aphids
migrate from birch to witch hazel.

with a fuzz-bordeted opening on under
side; to 14 inch high,

A Raspberry Gall

Raspberry Cane Girdler. Caused by beetle,
Oberea bimaculata.

This may be highly destructive to rasp-
berries, causing canes to break and reducing
yield of fruit,

An irregular swelling that is girdled
above and below; to 1 1/3 inches long.

Galls on Blackberry

Blackberry Seed Gall. Caused by gall
wasp, Diastrophus cuscutaeformis.

On the stems of blackberry, dewberry,
sand blackberry and some related species.

Clustered, seed-like, red or green galls
encircling the cane of the host plant and
injuring it severely.

Blackberry Root Gall. Caused by gall
wasp, Diastrophus radicum.

On the rootstalks of blackberry, being
formed in summer, but persisting through
the year,

Irregularly clustered, brown galls distort-
ing the growth of host plant badly; to one
inch through.

Some Galls on Rose

Rose Blister Gall. Caused by gall wasp,
Diplolepis rosaefolii.

Found on buds, roots, stems and leaves
of roses, but probably most noticed on the
leaves.

Bean-shaped swellings with openings on
both leaf surfaces; to lg-inch through;

formed in summer.

Spiny Rose Gall. Caused by gall wasp,
Diplolepis bicolor.

Fairly common and relatively widely dis-
tributed, with many similar galls on rose
caused by other organisms.

Prickly, yellow-green, or red globes on
the twigs in clusters of 2 to 10; to 3/5-
inch through.

A Gall on Woodbine or Virginia Creeper

Woodbine Vein Gall. Caused by gall
midge, Dasyneura parthenocissus.

Formed in summer when the midge flies
and lays its eggs. Gall develops on midrib
of leaf.

Appears as a swollen midrib with a
length of about l4-inch; irregular, some-
times winged.

Some Galls on Grape

Grape Tendril Gall. Caused by gall
midge, Asteromyia petiolicola.

Found on tendtils of grape being formed
in summer when causal midge flies.

Oval, largest away from the base of the
plant and usually irtregularly developed as
a coarse spindle.

Grape Tomato Gall. Caused by gall
midge, Lasioptera vitis.

Formed in the summer on leaf or tendril
of grape, causing blister-like swellings that
persist.

Irregularly lobed, red or green to 3-inch
in diameter, mound-like when on leaf,
broad spindle on tendril.

Grape Tube Gall. Caused by gall midge,
Cecidomyia viticola,

Formed on leaves of grape in summer
often in great abundance and usually not
too crowded in one spot,

Long, red or green, pointed, cone-shaped
galls, to over 1/3-inch long and about three
times as long as thick.

A Gall on Dogwood

Dogwood Bud Gall. Caused by gall
midge, Cecidomyia sp,

Found on the buds or leaf-bases of altet-
nate-leaved dogwood, or on other species of
dogwood; summer.

Juicy, red-tinted gall that appears at the
end of shoots, to 34-inch long, often rather
egg-shaped.

A Gall on Elderberry

. Elder Stem Gall. Caused by gall midge,
N,

eolasioptera sambuci,

In addition to this gall on stems of elder-
berty, there are others on the flowers and
leaves.

Irregular gall, formed for the most part
just beneath the bark, to over an inch long,
with a number of openings.
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Some Galls on Chestnut .

Chestnut Vein Gall. Caused by gall
midge, Cecidomyia castaneas.

As chestnut vanishes this gall will of
course become decreasingly common.

Spindle-shaped, greenish-brown galls that
are to 1/5-inch wide, and found on leaf
veins, usually distorting the leaf.

Some Galls on Oak

Gouty Ozk Gall, Caused by gall wasp,
Plagiotrochus punctatus.

Found on black oak, red oak and scarlet

| oak, the causal insects flying in June or

early summer. To 4 inches long.

Appear as irregular dark swellings of the
twigs, with numerous openings through
which wasps have escaped.

Oak Bullet Gall. Caused by gall wasp,
Disholcaspis omnivora.

This gall is common on a number of dif-
ferent kinds of oaks, with little variation in
appearance.

Appear as spherical, yellow-brown twig-
swelling, sometimes to neatly one inch in
diameter.

Spotted Oak Apple. Caused by gall wasp,
Cynips centricola.

Found on under side of leaves of post

oak, being most conspicuous in the fall

months but persisting through winter.

Spherical, thin-shelled, with thread-sup-
ported, hard center, sometimes pink-tinged
and covered with white bloom; 4/5-inch.

Oak Fig Gall. Caused by gall wasp,
Xanthoteras forticorne.

Found on leaves of white oak and of
chestnut oak, basket oak and chinquapin
oak in summer and fall.

Yellow, thin-shelled, often soft galls
crowded or pressed together on twig or
vein of the leaves.

Oak Blister Wasp Gall. Caused by gall
wasp, Neuroterus niger.

Found on bur oak, or on white oak, on
both sides of the leaves, but more conspicu-
ous on the upper side.

-Spherical, one-celled blisters along the
veins, showing small nipple on those on
the lower surface.

Large Oak Apple. Caused by gall wasp,
Amphibolips confluens.

On scarlet oak and black oak, developing
for the most part in May and June but per-
sisting into the late fall.

Spherical, juicy, smooth, spongy, inside
with a hard central cell supported by loose
sponge, to 2 inches through.

Oak Hedgechog Gall. Caused by gall
wasp, Acraspis erinacei.

Found on the leaves of white oak, with
sexual generation making gall on buds in
early spring. Winters in buds.

Appear as netted, cracked or broken
spheres to 14-inch in diameter, densely cov-
ered with spines; colonial.

Oak Spangle Gall. Caused by gall midge,
Cecidomyia poculum.

Found on leaves of white oak and of bur
oak, most commonly on tissue away from
the veins and usually scattered.

Small, saucer-shaped clustered galls, rarely
to 14 inch in diameter, on under leaf-sur-
face.

Same Galls on Maple

Maple Leaf-spot Gall. Caused by gall
midge, Cecidomyia ocellaris.

Found on leaves of red maple, resembling
eyes, scattered, centered usually on sec-
ondary veins, but not always.

Yellow, eye-like galls, with distinctly red
margins, to 1/6-inch in diameter, relatively
flat, blister-like.

Maple Bladder Gall. Caused by gall °

mite, Phyllocoptes quadripes.

Found well scattered, but often very
numerous on the leaves of silver maple.

Appears like a small bladder-like blister,
largest at top, red, to 1/10-inch through on
upper leaf-surface.

Galls on Basswood

Basswood Leaf Gall. Caused by gall mite,
Eriophes abnormis.

On leaves of basswood, sometimes being
very abundant and conspicuous, even at a
distance.

Top-shaped, greenish galls, on upper leaf-
surface, to 1/10-inch through, cylindrical,
pointed or blunted.

Basswood Stem Gall. Caused by gall
midge, Cecidomyia citrina.

Found on the twigs and the leaf-stalks of
basswood in summer or winter.

Irregula.r; distinctly broken or ruptured
swellings, to 1/3-inch in diameter, per-
forated when old with escape holes.

Some Galls on Ash

& Ash Bullet Gall. Caused by gall midge, Found on leaflets of ash, being developed Angularly spherical leaf gall relatively
i Cecidomyia pellex. for most part in summer but persisting hard, but with a central chamber; usually
i‘I through fall. on veins of leaflets.

Ash Midrib Gall. Caused by gall midge, Found usually on the mid-rib of the Relatively large, midrib gall, plump,

Contarinia canadensis.

leaves of white ash, being developed mostly
in summer.

spindle-shaped, to 2/3-inch long, and about
1/3 as wide.

A Gall on Cherry

Cherry Leaf Gall. Caused by gall mite,
Eriophyes padi.

Found on the leaves of wild black cherry,
being formed in summer, Known also as
Cherry Pouch Gall.

Stemmed, tubular, pale green or red, to
14-inch long, slender, itregularly cylindri-
cal, on upper leaf sutface.
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A Gall on Spruce

Spruce Cone Gall. Caused by an aphid,
Adelges abietis.

Found on Norway spruce from eatly sum-
mer through the year, developing with the
new shoots of the year.

Appear like green cone-like structures,
with holes at the base of each needle,
through which aphid can escape.

A Gall on Juniper

Juniper Berry Wasp Gall. Caused by a
chalcid wasp.

Causes abnormal, infertile, thickened ber-
ries or cones, some juniper galls being
formed by midges, mites, etc.

The thickened fruit usually has a hole
or holes through which causal organism
made its escape.

Some Galls of Willow

Willow Pine-Cone Gall. Caused by gall
midge, Rbabdophaga strobiloides.

Conspicuous particularly on pussy willow
when leaves are off; formed in early spring
or summer.

Pine-cone-like galls at end of willow
twigs, gray, to one inch long, often with
secondary insects between the “'scales.”

Willow Blister Gall. Caused by gall
midge, Oligotrophus salicifolius.

Affects both sides of the leaves, but
mostly beneath; formed in early summer.
Mites and sawflies also cause galls.

Yellow, red-spotted, flattened galls that
may be to 1/10-inch through, with spot in
center.

Willow Apple Gall. Caused by gall
wasp, Pontania pomum.

Fairly conspicuous galls formed on leaves
of willow in the spring when leaves are
developing.

Yellowish-green, fleshy, rosy-cheeked
galls, rounded, on upper leaf-surface, to
14-inch in diameter,

Willow Potato Gall. Caused by gall
midge, Rbabdophaga batatus.

One of many common galls on twigs of
willow. This one develops in spring or early
summer,

Irregular, potato-shaped galls, to some-
times nearly an inch through, on twigs and
often with many openings.

Some Galls of Poplar

Poplar Petiole Gall. Caused by aphid,
Pemphigus populicaulis.

Other galls on poplar are caused by
beetles, mites, wasps and flies.

Neatly spherical swellings at juncture of
leaf stalk and leaf-blade; ridged, rather
conspicuously; open.

 Poplar Vagabond Gall. Caused by aphid,
Mordwilkoja vagabunda,

Conspicuous in late summer, fall or win-
ter at twig tips of different poplars, formed
in summer.

Twisted and folded mass of leaf and twig
tissue, with diameter to 2 inches and many
openings through which aphids escape.

Poplar Midvein Gall. Caused by gall
midge, Cecidomyia sp.

Midges working on poplars produce a
variety of type of folded and distorted

leaves.

Swellings produce a folding together and
dwarfing of the leaves usually in the center
portion primarily.

Some Galls of Hickory

Hickory Tube Gall. Caused by gall
midge, Caryomyia tubicola.

These tubes that appear on hickory leaf-
lets are frequently characteristically clus-
tered.

Greenish-black, cylindrical galls that are
to 1/5-inch wide, and about 5 times as
wide as thick.

Hickory Onion Gall. Caused by gall
midge, Caryomyia holotricha.

Developed, primarily in the summer
months, on the under side of the leaflets
of hickory.

Thin-walled, red spheres, covered with
relatively long, straight hairs, to 14-inch
in diameter, persistent. ’

Hickory Seed Gall. Caused by gall midge,
Caryomyia caryaecola.

Found in groups on the midribs of the
leaflets of bitternut hickory, developing in
summer,

Greenish-red, slender, smooth cones on a
globular or swollen base, to 1/6-inch long,
and nearly as wide as long.

Hickory Peach Gall. Caused by gall
midge, Caryomyia persicoides.

Develop in the summer months on the
veins of leaflets of hickory, in clusters that
are crowded.

Brownish, downy spheres found on many
leaves of a given tree, thick-walled, to 1/3-
inch in diameter.

Some Galls of Alder

Alder Bud Gall. Caused by gall midge,
Dasyneura ulmifusus.

Found developing in the buds of alder
in spring. Beetles and mites form other
alder galls.

Nearly conical galls, necessarily somewhat
separated but may be to l4-inch through,
and therefore conspicuous.

Some Galls of Elm

Slippery Elm Leaf Gall. Caused by aphid,
Gobaishia ulmifusus.

Formed during the summer, when the
sacks become inflated aphid shelters.

Hollow sacks on upper surface of leaves
to over 2/3-inch long. Identifiable after
leaves have fallen.

Slippery Elm Bud Gall. Caused by gall
midge, Dasyneura ulmea.

Formed during summer, but obvious in
spring and winter, condition serving as
hint of the species of elm.

Aborted or enlarged buds in scales tipped
with rusty hairs become more obvious than
in normal condition.




(Continued from first page of this insert)
most useful we have. Much in them has been reprinted in
Plant Galls and Gall Makers by the Comstock Publishing
Company of Ithaca, New York. The Slingerland-Comstock
Company, of the same city, issues a smaller, fifteen-cent
booklet, on which this insert is largely based. It gives as-
sistance on the identification of some galls found on herbs,
data that could not be here included. The late Frank E. Lutz
of the American Museum of Natural History published one
of the most useful of all popular insect books, in the Putnam
series. In it there is an excellent chapter on plant galls. Dr.
Alfred Kinsey of Indiana has long been an able gall spe-
cialist, and his publications should be sought if you wish to
take up the study of galls seriously. The detail with which
he has recorded his observations of representatives of some
groups of gall makers is hardly matched by the work of
others in the field. This, of course, is not the only field in
which this able biologist has distinguished himself.

At the beginning of this article we suggested some com-
mercial value of the work of galls, such as the making of
ink. It happens that there is a gall-former, Cynips gallae-
tinctoriae, in the region between Europe and Asia, whose
galls yield a permanent writing fluid or indelible ink. It is
not surprising that such a material may find use in the
making of permanent, non-fading dyes. A related insect
forms a gall on oak that yields a high percentage of tannin,
useful in the tanning of hides and the making of leather.
The cost of production is so much higher in America than
in the Old World that, even though we may have galls that
compete with the European kinds in the production of tan-
ning materials, we are not likely to try to compete with the
European source of supply unless the economy of that part
of the world goes sky high, as seems possible in the present
state of affairs.

Not a few of the galls have some food value. Some oak
galls in our middle West are sought as food by some of our
domestic animals, and others are known to serve as food for
such wildlife as grouse, particularly when competitive food
is not available in abundance. “Black-oak-wheat” and
“wheat-mast” are examples of galls that may figure in an
important way as food for animals that, in turn, have food
value to us.

Some of the galls of the mint family—not here con-
sidered—are rather famous for the concentration of fra-
grant oils they produce. Some of these are used in flavoring
foods, while others are used primarily as scent producers.
Still other gall insects, such as that living on oak, produce a
gall that exudes a sweetish honey dew that is sought by ants
and by honeybees. The latter, of course, use it to some ex-
tent in the production of honey.

While it is true that many galls yield relatively small
amounts of materials of commercial value, in the aggregate
they make a substantial contribution to our economy. Some
of them yield products for which we have discovered spe-

cial uses, dupﬁcated from other sources. Some of the finer
grades of lambskins may be tanned more satisfactorily, ap-
parently, with tannins produced by galls than by other
equally available materials.

There are a number of simple techniques of study. These
may sound too simple to be worthy of mention, but they
are often overlooked. For example, it would be absurd for
you to go into the fields or woods about your home and
attempt to collect, today, samples of the organisms that
cause the galls you may find. They may be active and free
for only a few days in the year, even though the galls may
be there the year round. Of course you are not going to
stand beside a gall for 364 days to have the pleasure of see-
ing a minute gall midge come out on the 365th day. Be-
sides, it may come out at night, or when it does come out
it may be too small for you to see. The simplest way to
get around such a difficult situation is to set a trap for the
animal. All you do is slip the specimen you collect in a bot-
tle, take it home with you and put a cotton cork in the
bottle. Then, when the animal comes out, you will have it
safely trapped in your bottle.

This bottle system has its weaknesses in that the plant
may not be carrying on the normal functions essential to
the proper development of the gall parasite, so you may
keep your specimen for a long while and get no results
whatever. You can get around this by taking a short piece
of glass tube. We use the tubes in which photographic
developer commonly is packaged. Slip the tube over the
twig that bears the gall. Plug the ends of the tube with
cotton in front of and behind the gall. Go away and forget

your troubles for a while. When you have the opportunity, g’

make a visit to the trap every once in a while to take a look
at it. Eventually you should find that the animal you wish
has emerged, and you will have it for a specimen.

I am sure that you are intelligent enough to know that
you will not get an insect from every gall on which you set
a trap. If the gall is formed by a mite, a worm, a fungus,
or by bacteria, you could not possibly get an insect from it.
For our purpose I think it will be best if we suggest that,
as beginners, your studies center around those galls that
are caused by insects. For that reason most of the galls-
selected for this insert are insect-caused.

I might warn you in advance by suggesting that, if you
begin a study of insect-caused galls, it is quite possible for
you to become infected with an energy-consuming disease—
the disease of wanting to know more and more about these
tremendously interesting little climates that so many kinds
of animals make for themselves out of the environment in
which they live. We take stones and wood and earth and
make homes in which we can live comfortably. We need
not think that we alone have this ability. But really we can
hardly match for our own needs what gall makers do in
meeting the needs they must meet to survive. Try knowing:
them better and you will find life will always be interesting..




