INSECT ENEMIES OF FOREST REPRODUCTION.
BY

A. D. HOPKINS,
In Charge of Forest .Insect Investigations, Bureau of Entomology.
•

[REPRINT FROM YEARBOOK OF DEPARTMENT OF AGRICULTURE FOR

1905.]

CONTENTS.
Page.

249
250
250
250
251
251
252
255
255
256

Importance of the problem
General character of insect injury
Injuries during the flowering period
Injuries during the fruiting or seed period
Injuries during the germinating period
Injuries during the seedling period
Injuries during the sapling period
Injuries to natural reproduction from sprouts
Injuries to artificial reproduction
Methods of combating insect enemies of reproduction

ILLUSTRATIONS.
TEXT FIGURES.
FIG.

61. The white-pine weevil (Pissodes strobi)
62. Work of the white-pine weevil Pissodes strobi)
63. The ribbed pine weevil (Pissodes costatus)
64. Work of the ribbed pine weevil (Pissodes costatus)
65. The Douglas-spruce bark weevil (Pissodes fasciatus)
(Pissodes fasciatus)
66. Work of the Douglas-spruce bark weevil
(Pissodes
dubius)
67. The balsam-fir bark weevil
68. The two-spotted pine weevil (Pissodes minis)
69. The Lake Superior bark weevil (Pissodes rotundatus)

Page

252
253
254
254
255
255
256
256
256
III

INSECT ENEMIES OF FOREST REPRODUCTION.
By A. D. HOPKINS,

In Charge of Forest Insect Investigations, Bureau of Entomology.
IMPORTANCE OF THE PROBLEM.

Investigations in this country have shown that the renewal of forests
by self-sown seeds, by sprouts, and by artificial sowing and transplanting is more or less seriously affected by insects. The character of
insect injuries to seeds, seedlings, and saplings is very much the same
as that which claims the forester's attention in Europe and other temperate countries, and, in general, the damage is caused by the same
class of insects. In other words, the species of insects in this country
which are closely related to species in Europe cause the same or similar injury. It is found, however, that while an insect in this country
may be almost identical in appearance and habits of attack with one in
Europe, the more important facts in•the life history of the two insects
may be quite different. Thus, the remedies recommended for troubles
caused by the more thoroughly studied insects of Europe can not be
adopted for American species without amendments based on a knowledge of the difference in the life history, which shows the importance
of detailed studies of this class of insects in their relation to the forests
of the United States.
While the losses from insects injurious to forest reproduction are
not nearly so great as those from injuries to matured forest trees and
other major products, they are far greater than is generally recognized,
and are of sufficient importance to require the attention of forest
officials and others interested in the future timber supply of the country. It is the object of this article to give a brief review of this phase
of the forest insect problem, and to call attention to the character of
injuries caused by different species and classes of insects as necessary
preliminary information for further observation and study.
With a few exceptions, very little is known of the life history and
habits of this class of enemies of American forests as compared with
what is known of similar insects in Europe. Heretofore we have not
felt the need of such detailed knowledge. It is becoming evident, however, that the protection of our forests, and especially the young
growth, is one of the most important duties we owe to succeeding generations. Those of the present generation who are most interested in
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such work should have a sufficient general knowledge of the various
enemies of reproduction, including insects, to enable them at least to
recognize the evidences of a dangerous enemy and to collect the proper
specimens to send to a specialist, thus contributing as well as receiving
information.
GENERAL CHARACTER OF INSECT INJURY.

The injuries by insects which affect reproduction begin with the
flower buds and are continued by varying classes and species of insects
to the flowering, fruiting, germinating, seedling, and sapling periods
in the life history of a tree.
INJURIES DURING THE FLOWERING PERIOD.

The flower buds of some kinds of trees are injured or destroyed by
various kinds of insects. They are mined by the larvme of beetles and
moths, eaten by defoliating caterpillars, deformed by galls, and
dwarfed and blighted by aphides and scale insects.
Among those insects which mine into the flower buds we have a
striking example in a small black weevil which, according to Mr. E. C.
Cotton, destroys the buds of black or yellow locust in Ohio and has
caused almost a total failure of the seed crop in certain sections.
Complete or partial defoliation of seed trees by caterpillars, May
beetles, and sawfly larv mn , at a time when the flower buds are opening,
often prevents a seed crop.
The flowers also are injured, deformed, or eaten by various kinds of
insects, but it is probable that exceptional injuries to buds and flowers
are not continued in any locality for a sufficient number of years- to
materially affect natural reproduction. The greatest loss from this
cause would naturally be to the collector of forest seeds for planting
or sale.
INJURIES DURING THE FRUITING OR SEED PERIOD.

The fruiting or seed period is one in which the injury by insects is
of considerable importance. It begins with the embryo fruit or seed
and ends with the beginning of the germinating period. The fruits
and seeds are mined by beetles, grubs, and caterpillars, deformed by
galls, and blighted by aphides and scale insects.
The seed crop of conifers is often reduced or destroyed by caterpillars which mine in the nearly mature cones of pine and spruce and
feed on the seeds, the caterpillars passing the winter in the pith of the
cone, to emerge as moths the next summer and deposit eggs for the
next generation.
The crop of seed of the Douglas spruce is sometimes entirely
destroyed by a minute chalcis fly, which breeds in the seed. The seed
is also deformed and prevented from falling from the cones by a small
gall-making gnat. Cones and seeds of other conifers are injured to a
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greater or less extent by insects of the same class. Chestnuts, acorns,
hickory nuts, and seeds of other deciduous or hardwood trees are
attacked by nut weevils, which sometimes destroy a large percentage
of the crop. The pods, as well as the seeds, are mined by caterpillars
and deformed by galls.
The principal—in fact, almost all—injuries to the fruit and seed
begin before they fall from the tree; but in many cases the insects
continue to feed, and do the greatest damage after the seeds have
fallen or when they are stored.
INJURIES DURING THE GERMINATING PERIOD.

From the time the seed breaks open in the process of germinating
until the young shoots appear above the ground they are subject to
injury by different kinds of soil-inhabiting insects.
This , class of injury has not been studied in this country; but according to German literature the principal injuries are by wireworms,
white grubs, cutworms, mole crickets, meadow maggots, and thousandleg worms. Injuries of this class are especially important in seed beds
and nurseries, and are doubtless an important factor in preventing
natural reproduction.
INJURIES DURING THE SEEDLING PERIOD.

From the time the sprouts appear above the ground until the young
trees reach a height of 2 or 3 feet they are subject to injury by a far
greater number of species than during any of the preceding periods,
and many of these species continue their work on the small to large
saplings and mature trees.
-The roots of the young seedlings are gnawed and barked by mole
crickets, larvae of foliage-feeding snout-beetles, meadow maggots, and
root-maggots. The tap and lateral roots are cut off or gnawed by
white grubs and by the larvae of ground beetles, and are mined by
wireworms and injured by root aphides. The bark of the base of the
roots of the older seedlings is mined by barkbeetles, and the young,
tender stems are gnawed or cut off by cutworms. The large stems
are gnawed by wasps, sawfly larvae, and adults of snout-beetles, or are
blighted by bark aphides, scale insects, and bark-bugs. The base of
the larger stem is mined by barkbeetles, the larvae of bark weevils, and
other bark-boring larvae. The wood of the stem of hardwood seedlings in this country is mined by an ambrosia beetle, which weakens
or kills the plant, and is sometimes very destructive to the seedlings of
many kinds of trees. The stems of both conifers and hardwood seedlings are sometimes deformed by bark-boring and bark-mining insects,
as well as by insect galls, and the branches are deformed in a like
manner.
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The terminal, or leading shoot, is subject to attack by bark and pith
mining grubs and caterpillars, which often results in the development
of a deformed tree. The principal injury to terminal shoots of conifers, and especially pine, is caused by bark weevils, which more commonly affect the small to large saplings. The buds are subject to more
or less serious injury by bud-miners, and the buds and leaves are
sometimes entirely destroyed by caterpillars, sawfly larvae, and leaf
beetles. The foliage and twigs are also injured by scale insects, leafhoppers, and leaf-miners, which suck out the sap and cause a weakened
condition.
INJURIES DURING THE SAPLING PERIOD.

The sapling period embraces young trees over 3 feet high and up to
4 inches in diameter breasthigh. Most of the insects which injure
the large seedling continue their depredations
on the small to large sapling, which often suffers severely from the work of some species.
The pines, spruces, and firs are especially liable
to serious injury from the work of bark weevils,
barkbeetles, bud and twig miners, and foliagefeeding caterpillars.
The bark weevils are worthy of special mention, on account of the great injury to the
terminal shoots of pine and spruce.
THE WHITE-PINE WEEVIL (Pissodes strobi
Peck, fig. 61).—This is perhaps the most important of the American bark weevils, since it
seriously affects the normal development of one
of the most valuable forest trees. The princiFla. 61.—The white-pine weevil
(Pissodes strobi), natural size pal attack and primary injury is practically
at right (original),
confined to the sapling period, but its effect is
more or less prominent thereafter during the entire life of the tree.
The beetle deposits its eggs in the bark of the 1-year-old terminal
shoots of saplings from the time they are 3 or 4 feet high until they
attain a height of 15 or 20 feet. The most vigorous shoots are usually
selected for this purpose. The eggs hatch into small white grubs,
which mine beneath and completely separate the bark (fig. 62), causing
the death of the small terminal down to the upper whorl of branches.
When the grubs complete their development they make chip cocoons
in the pith and outer wood of the dead terminal, in which they transform to the adult beetle, and emerge during July and August of the
same year.
This dying of the leading shoot throws the next year's growth into
the upper laterals, which results in a forked and many-branched top.
Each branch produces a vigorous terminal, and all compete for leader-
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ship in forming the crown. In succeeding years the more vigorous
terminals of the topmost branches are attacked and killed, causing
more branches, and thus effectually preventing the development of
the normal straight trunk and
symmetrical crown necessary to a
tree of commercial value. Wherever there is a dense growth of
pine the trees affected by the
weevil may in time develop into
fairly good commercial trees; but
if in the open woods or fields, a
worthless, short trunk, with many
large, forked branches, is the coin
mon result.
THE RIBBED PINE WEEVIL (Pissodes costatus Mann., 'fig. 63).—
This is a widely distributed weevil
in the Rocky Mountain and Pacific
slope region which attacks the
bark of the stems of small to large
saplings, probably of several different species of pine, causing
ugly rough scars on the sides of
the stems (fig. 64), resulting in
deformed growth, or, in some
cases, the death of small to large
saplings. Apparently this species
does not normally attack the ter_
minal shoot, but prefers to infest
the main stem from near the
ground to the upper branches.
It is therefore an important enemy
of western pine reproduction.
THE DOUGLAS-SPRUCE BARK
WEEVIL (Pissodes fasciatus Leo.,
fig. 65).—According to original
observations by Mr. H. E. Burke,
field assistant in forest insect investigations of the Department,
this species attacks medium to
large saplings of Douglas spruce FIG. 62.—Work of the white-pine weevil (Pissodes
strobi), much reduced (original).
and kills them by boring beneath
the bark toward the base and along the stem (fig. 66). This weevil
is common in the Coast and Cascade Mountain sections of Oregon and

Washington,
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THE BALSAM-FIR BARK WEEVIL

(Pissodes Aldus Rand., fig. 67).—

According to the writer's observation, this eastern weevil appears to
confine its attack to the balsam fir of the northern forests, and is
probably more of a secondary enemy, living
in the bark of the stem of large saplings
or trees which have previously been otherwise injured.
THE TWO-SPOTTED PINE WEEVIL

FIG. 63.—The ribbed pine weevil
(Pissodes costatus), natural size at
right (original).

(Pissodes

affinis Rand., fig. 68).—This species, also
of the northern forests, is in various collections, labeled "Minnesota" and "New Hampshire," and was found by
Field Assistant W. F.
Fiske in the bark of a
white pine stump. Further observations on the
habits of this species will
probably show that it
attacks weakened saplings and trees.

THE LAKE SUPERIOR BARK WEEVIL (Pissodes
rotundatus Lee., fig. 69).—This species, described

by Le Conte from a specimen labeled "Lake Superior," is represented in the National Museum by
seven specimens, labeled " Marquette, Mich., JUDO
27, 28, and July 4," and " White Fish Pond, Lake
Superior." The food habits are not known, but it
will probably be found in spruce or fir.
OTHER BARK WEEVILS.—There are some fourteen.
or fifteen other unnamed species of bark weevils in
the collections of the Department and the National
Museum, which have been taken from pine, spruce,
and fir, from different sections of the country.
Some of them are important enemies of reproduction.
BuDmorms.—Small to large saplings of spruce
64.—Work of the
and pine are often seriously damaged by the cater- Flu.
ribbed pine weevil
pillars of small moths working in the buds and
(Pissodes costatus),
pinch reduced (origiterminal shoots, causing a. dwarfed, bushy appearnal).
ance of the young and old trees.
BARKBEETLEs.—Reproduction pine in the Rocky Mountain region
is sometimes killed in patches over areas of considerable extent by the
Black Hills beetle and the Oregon Tomicus, which mine beneath
the living bark of small to large healthy saplings.
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ROOT-MINERS. —The young aspen over extensive areas of the
Black Hills of South Dakota and other sections is sometimes killed
by the poplar borer working in the base of the stems and roots.
THE SPRUCE GALL APHIS.—Cone-like galls are
produced on the twigs of western and eastern
spruce, which sometimes seriously affect the
vitality of the trees during the sapling stage.
DEFOLIATORS. —Saplings of various kinds
of conifers and hardwoods are sometimes
damaged and killed by
insects, which, for two
or three years in succession, feed on the leaves
to such an extent as to
cause complete or partial defoliation.

FIG. 65.—The Douglas-spruce
bark weevil (Pissodesfasciatus), natural size at right
(original).

INJURIES TO NATURAL REPRODUCTION FROM
SPROUTS.

FIG. 66.—Work of the Douglasspruce bark weevil (Pissodes fasciatus), much reduced (original).

The renewal or extension of ',forests by
sprouts from stumps and roots is affected
much the same as are the large seedlings
and small to large saplings from seed, except
that the more vigorous young- sprout can
usually resist many of the insects which
injure the slower growing trees from seed.
There are a few exceptions, however, where
the young trees from sprouts suffer more
than those of the same species from seed.
This is especially noticeable in the black or
yellow locust reproduction, where the most
vigorous shoots are attacked by the locust
twig-borer, causing gall-like enlargements
lincl stunted and deformed growths. Oak
sprouts are also sometimes damaged by gall
insects and certain stem-borers, more than
are the seedlings; but, as a rule, sprout re!
production is less liable to serious injury
during the sapling stage.

INJURIES TO ARTIFICIAL REPRODUCTION.

Artificial reproduction is injured by the same class of insects which
affect natural reproduction, but the character of the injury may differ.
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Seed beds and plantations in sod lands are especially liable to serious
injury from white grubs, wireworms, and other insects which normally
feed on the roots of grasses.
Transplanted trees, owing to their usually weakened condition, are
often more liable to attack by barkbeetles and bark weevils than the
same kinds of trees growing in the natural forest.
Nursery stock in the nursery row is subject to greater damage, as are
also the seed and young seedlings in the seed beds.
METHODS OF COMBATING INSECT ENEMIES OF REPRODUCTION.

Much can be accomplished in the nursery and small plantation by
the ordinary methods of combating farm and orchard insects, but in

FIG. 67.—The balsam-fir bark FIG. 68.—The two-spotted pine
weevil (Pissodes op/a),
weevil (Pissodes dubius),
natural size at right (orignatural size at right (origMal).
inal).

Fm. 69.—The Lake Superior bark
weevil (Pissodes rotundatus),
natural size at right (original).

the natural forest reliance must be placed on systems of forest management which will bring about unfavorable conditions for the work
of injurious insects.
The best success with any method for the control of insect enemies
of reproduction depends so much on a knowledge of the primary
enemy, the more important facts in its life history and habits, and the
local conditions, both as related to the insects and the practicability of
a:given method of control, that nothing should be attempted without
some special information on the subject. This can be had by sending
specimens of the insects or their work to the Bureau of Entomology
of this Department, together with full notes on observations.
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