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INTRODUCTORY.

\

The following primary Report on some of the noxious insects of Canada has been
prepared on behalf of the Entomological Society, for the Agricultural and Arts, and the
Fruit Growers' Associations of Ontario. The Council of the former Society,

about a
twelvemonth ago, unanimously adopted the following resolution :—

“That the sum of four hundred dollars be appropriated in aid of the Entomological
Society, for the ensuing year (1870), on the condition that the Society furnish an Annual
Report, and form a Cabinet of Insects, uséful or prejudicial to Agriculture and Horti-

culture, to be placed at the disposal of this Council, and that they also continue to publish
their Journal.”

The Entomological Society accepted the grant on these conditions, and has endeav-

oured faithfully to carry out the different tasks thus imposed upon it. Its Journal—

The Canadian Entomologist—has been published at stated intervals, and has now reached

the ninth number of its second volume. The Cabinet of Noxious and Beneficial Insects

is being duly prepared, but owing to the amount of time and labour required for its

proper arrangement, has not yet been transferred to the rooms of the Association. The
Report—the remaining condition—is herewith presented.

In order to render this Report, and those that may follow it in future years, as
valuable as possible, it has been deemed advisable to take up a few special fruits, vege-
tables or crops, and give a complete account of the insects affecting them, rather th
treat of a larger number in a less elaborate manner.

an to
The following pages include reports
on insects affecting (1) the Apple, by the Rev. C. J. S. Bethune ; (2) the Grape, by Mr.
W. Saunders ; (3) the Plum, by Mr. E. B. Reed ; each writer is rosponsible only for the

statements contained in his own portion of the work. It is intended to treat of, next,
the insects injurious to the wheat, potatoe, hop, and pea crops, the strawberry, currant

and gooseberry, cucumber and squash, and cabbage ; and so to go on, if the work is

continued and Providence permit, till the farmers, gardeners and fruit growers of this
counwry are fully informed respecting the habits of their insect friends and foes, and
the best modes of dealing with them.

As mere descriptions of insects are seldom intelligible to the general non-scientific
reader, special pains have been taken to pre‘sent an illustration of almost every insect
referred to in the following Report ; and everyone will, no doubt, at once admit that any
little value these pages may have, is greatly enhanced by the excellent wood-cuts that
embellish them. Special thanks are due, and are hereby gratefully tendered, to the
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Honourable George Brown, for his kind loan of many beautiful illustrations from the
Canada Farmer, and to Mr. C. V. Riley, the accomplished State Entomologist of Missouri,
for permission to obtain electrotypes of many ¢ his admirable drawings, which are certainly
the best figures of the kind as yet produced in America. An acknowledgment also must
by no means be omitted of the excellent wood-cuts specially produced for these pages by
Mr. Beale, a rising artist of London, Ontario, and a member of the Entomological
Society. In order to relieve the limited funds of the Society from the expense incurred
in procuring these illustrations, a grant of fifty dollars was kindly made by the Fruit
Growers' Association of Ontario, and very recenty an additional .grant of more than
double that amount, by the Agricultural and Arts Association.

As these Reports have been prepared by persons who are much engaged in other
occupations, and who only devote to the study of Entomology what little leisure they
may be able to obtain, it is trusted that due indulgence will be accorded for any imper-
fections or omissions that may be apparent to the reader.

C. J. 8. B

Trinity. College School, Port Hope,

December 12th, 1870.
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INSECTS AFFECTING THE APPLE.

BY THE REV. C.

The Apple-root Bark-louse (Eriosoma pyri,
Fitch,)

2. The Two-striped Borer (Saperda candida,

Say.)

The Buprestis Apple-tree Borer (Chrysobo-
thris femorata, Fabr.)

. The Ogyster-shell Bark-louse

(Aspidiotus
conchiformis, Gmélin,)

. The Apple-tree Pruner (Stenocerus putator,
Peck.)

. The Apple-twig Borer (Bostrichus bicaudatus,
Say.)

. The Apple-tree Plant-louse (Aphis mali,
Fabr,)

. The Rose Beetle (Macrodactylus subspinosus,

Fabr.)
. Cutworms (Noctuade.)

Apple-tree Tent Caterpillar (Clisio-
campa Americana, Harris.)

S.

19.

20,

. The Forest Tent Caterpillar (C.

. The

BETHUNE, M.A.

sylvatica,
Harris, )

. The White-marked Tussock Caterpillar (Cr-

gyia leucostigma, Sm. & Abbott.)

The Yellow-necked Apple-tree Caterpillar
(Datana ministra, Drury.)

Red-humped Apple-tree Caterpillar
(Notodonta concinna, Sm. & Abbott.)

. The Fall Web-worm (Hyphantria textor,
Harris.)

. The Canker-worm (Anisopteryx  vernata,
Peck.)

. The Cecropia Emperor Caterpillar Samia
T I L

Cecropia, Linn,)

. The Rascal Leaf-crumpler (Phycita nebulo,

Walsh.)

The Codling-worm (Carpocapsa  pomonella,
Lion,) 5

The Apple Curculio (Anthonomus quadri-
gibbus, Say.)

INSECTS INJURIOUS TO THE APPLE.

Of all the fruits grown in Canada,

these different enemies we

none can be compared in importance to the apple,
ess varieties, its universal distribution throughout
and flavour, its commercial value, or its beneficial
ealth ‘of the community during our
probably, is more liable to suffer from the

protracted winters ; and yet none,

attacks of insects during every stage of its

nization—root and branch, trunk, leaves and fruit,
—in each and every part it has its peculiar insect foes.
purpose now to direct the reader’s attention, describing
briefly their several characteristics, that, with the aid of our illustrations, he may be able

identify the special pests of his own orchard, and,
measures for their effectual repression.

knowing who his enemies are, take
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AFFECTING THE ROOT.

1. THE APPLE-ROOT PLANT-LOUSE ( Eriosoma [Pemphigus) pyri, Fitch )—In many
parts of the Western States, especially in Illinois, young :q)plwtr}ms‘:u-e‘atfuct‘vd by a disease
in the roots, produced by the attacks of a woolly Plant-louse. This minute creature works
under ground, and produces upon the roots, swellings and excrescences of all sorts of

Fia. 1.

shapes and sizes ; these interfere materially with the tree’s supply of nourishment, and
when very numerous occasion its death. Dr. Hull, of Alton, IlL, considers it ““one of
the worst enemies with which our apple-trees have to contend,” and states that it is much
more common than is generally supposed. In 1848 it was found so abundant in Chester
County, Penn., that thousands of young trees had to be thrown away ; and of late years
it has been very injurious in many localities. It will be well, therefore, for Canadian
fruit growers, and especially nurserymen, to be on the look-out for this creature, and when-
ever they find their trees less vigorous*than they should be, and the leaves of a sickly ap-
pearance, they should examine the roots for the presence of this insect, provided there is
no trace of borer or other obvious cause of disease. Though we have never heard of its
working any mischief in Canada, it is yet as well that fruit growers should be warned of
its existence, and he prepared to deal with it when they find it.

The Apple-root Plant-louse is a little over a tenth of an inch in length, including the
closed wings, and of an opaque colour ; though so very minute it may be easily recognized
by the peculiar bluish-white cottony matter which it exddes from its body, and which is
never met with in the case of the common apple-tree plant-louse that inhabits the leaves
and the tips of the twigs. The easiest mode of getting rid of it is to drench the infested
roots with hot water, which, though hot enough to destroy the life of the insect, is not
injurious to the vegetable organization. (Amer. Ent., Jan. 1869.) In the case of young
trees that are being transplanted, these insects may be destroyed by dipping the roots in
stl‘l)ng SU{I,[) Sl]lih’ or tlillil('l'(' water,

AFFECTING THE TRUNK.

2. THE TwWo-STRIPED BORER (Saperda bivittata, Say ).—This insect and the species
that follows are among the worst foes of the apple that we have in this country, their
attacks are 8o insidious and the damage they inflict is so great ; they both work in the
wood of the trees, usually in the trunk, though the latter, as we have observed, occasion-
ally in the branches also. The Two-striped Borer is only found in certain districts of the
country, but it is to be feared that it will ere long spread throughout the length and
breadth of it. It 'is very common in the Niagara district of this Province, and in many
E‘alts of the Province of Quebec, especially in the immediate neighbourhood of the

Aties_of Montreal “and Quebec (Couper, Can. Nat, vii. 278); we have never met with it,
lll:W(?VG!‘, on the north shore of Take Ontario, nor has it been taken in the neighbourhood
of London, Ont. It is very destructive in many parts of the United States, attacking
the quince, pear, mountain-ash and hawthorn as well as the apple. Mr. Riley (First
Missouri Report, p. 43) states that he has invariably found it more abundant in trees grow-
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ing on high land than in those growing on low land, and that it is worse in ploughed
orchards than in those which are seeded down to grass.

The accompanying figure represents the insect in its larva or grub
state, and in its perfect condition as a winged beetle. *The larva when
full grown is about an inch in length, and less than a quarter of an inch
in thickness. It is of a pale yellow or whitish colour, with a brownish
polished head, and deep black jaws; it is destitute of legs, but is
enabled to move in its burrows by the contraction and expansion of its
segments. The perfect insect is a pale brown Beetle with two chalky-
white longitudinal stripes running from the head to the apex of the
wing-covers ; theunderside, legs and antenna are also white. It makes
its appearance in June and July, but is seldom seen, as it usually
remains in concealment during the day, and flies only at night. The
females deposit their eggs upon the bark of the tree near the base of

;Y the trunk, or collar as it is termed. From the eggs are soon hatched out

tiny whitish grubs, which penetrate the bark and leave a hole so

minute that it soon closes up. For the first year the grub feeds only upon the
sap-wood, in which it excavates a round smooth cavity immediately beneath the bark,
generally nearly filled, when opened, with the sawdustlike castings of the worm.
These castings may very frequently be observed extruded from the burrow and
on the ground at the base of the tree; whenever they are noticed search should
at once be made for the borer within. As this borer does not occur in any part
of Canada in which we have resided, we have had but little opportunity of
investigating its habits, we therefore quote the following excellent account from our
friend Mr. Beadle's Prize Essay on the Apple (Fruit Growers Report 1868, p. 172):
“When the grub has become about half-grown it ceases to cast the dust out of its cavity,
and proceeds to fill it up, at the same time boring a passage or gallery upwards into the
heart of the tree. This gallery is continued upwhrds, of varying length, sometimes not
more than two inches, and sometimes twelve inches, and is gradually brought outwards
again to the bark of the tree, but not through it. When the grub has completed this
gallery, it turns round and returns to that part which is nearest to the heart of the tree 3
this part it now enlarges by tearing off the fibre from the walls, and with this fibre care-
fully and securely closes the entrance, so that if some insect enemy should find its way
through the hole in the bark at the collar into the chamber where it passed: the first part
of its life, that enemy could not’enter the gallery to its present abode. Meanwhile it
crowds its sawdust-like castings into the upper extremity of the gallery against the bark,
thus, at the same time, diminishing the danger of attack from that quarter, and keeping
its chamber tidy. Having thus perfected its arrangements, it again turus round so as to
have its head upward, passes the winter in a torpid state, and in the spring casts off its
skin and becomes a pupa, from which in June the perfect insect hatches, climbs to the
upper end of the gallery, tears away the fine sawdust, gnaws a hole through th- bark and
creeps forth.” When several of these borers are at work in the same tree, their excava-
tions approach each other so closely as often to girdle the tree and cause its destruction.

Many modes have been proposed for the destruction of this noxious insect, some of
them essentially absurd, such as plugging up the holes in the trees which are made by
the beetle when taking his departure from the scene f his early life, after he has finished
his work of mischief. 'she simplest and most effectual remedies are : (1) the application
of soap (cold made soft soap is especially recommended) to the trunk of the tree early in
June and again in July ; rub it well over, especially near the base of the trunk, and place
a portion in the fork'of the tree that it may be washed down into the crevices of the bark
by the rains, (2) If the Borer has already taken up his abode in the tree, cut into his
burrows with a sharp knife and get him out ; his presence may generally be detected near
the collar of the tree by the discoloration of the bark and by the saw-dast castings.
This is the most effectual, and by no means difficult remedy ; much benefit, however, may
also be derived from washing this part of the tree with lye, or any strong alkaline so'u-
tion, which will penetrate the interstices of the bark and kill any young grubs that may
be commencing to make their way inwards. The trees should be carefully examined—

especially i
as in the sp

3. THi
the apple-tr
Two-stripec
inflicted by
tive. Like
the former |
jointed ante
members h

Fia.

tunate enou,
The na
egg is depos
during the e
way into the
side become:
until he bec
forms a flatt
never leaves
them out of
nearer the s
rows, of cou
cause its spe:
cay. We ki
been greatly
of a number
sumes its pu
during July,
found baskin
threatens, an
ish-brown co
would easily
burnished da
bluish green.
though occas
locality, but
trees, probah
The pre
bark, and ‘its
and the inma
be carefully
in the autum
This, howeve
attacks of th
excellent moc
case of the T
and must the
states (1st M
maple, oak, p
larvae of the |



. ploughed

'va or grub
arva when
*of an inch
A brownish
gs, ‘but is
ision of its
wo chalky-
ex of the
It makes
it usually
ght. The
e base of
atched out
a hole so
upon the
the bark,
he worm.
rrow and
ch should
any part
tunity of
from our
p. 172):
its cavity,
into the
times not
outwards
leted this
the tree ;
fibre care-
| its way
first part
nwhile it
the bark,
| keeping
d so as to
ts off its
1bs to the
bark and
r excava-
struction.
, some of
made by
s finished
yplication
> early in
and place
"the bark
mto his
cted near
castings.
sver, may
line so!u-
that may
ymined—

71

especially if young and not lonig planted out—at
as in the spring.

8. ThE BUPRESTIS APpLETRER BoRER
the apple-trees in many portions of ('

different times during the year, as well

(Chrysobothris Jemorata, Fabr. J)—Though
anada possess an immunity from the attacks of the
Two-striped Borer, there are few, if any, localities where more or less damage is not
inflicted by the Buprestis_Borer, -vhose habits are very similar, and equally destrue-
tive. Like the preceding, it is the larva of a beetle, but of a totally different family ;
the former belongs to the long-horned beetles (Cerambycide ), distinguished by their long-
jointed antennee, while this is a Buprestian, belonging to a family ( Buprestide ) whose
members have very small and inconspicuous antenn, and are remarkable for their
brilliant metallic colours, As may be seen in the accompanying
illustrations, the grub of the former (Fig. 2) is thick and cylin-
drical, while that of the latter (Fig. 3) is flattened, and especially
distinguished by the broadness of the fore part of its body. The pa-
rent insect is represented at the right hand side of the illustration (Fig.
Fin. 8. 3). By bearing these figures in mind, the reader will find no difficul-
ty in distinguishing the one pest from the other, should he be unfor-

tunate enough to be troubled with either of them.

The natural history of the Buprestis Borer may be bricfly related as follows :—The
egg is deposited by the female beetle in the chinks and crevices of the bark some time
during the early part of summer ; from this the young giab soon hatches, and works his
way into the scft sap-wood inum-«li:xtvl_y beneath. Here he eats away, while the cavity in-
side becomes larger and larger, and he increases in size himself, gradually working upwards
until he becomes pretty well grown, when he bores into the solid heart of the wood, and
forms a flattish burrow, corresponding to his own flat form. Some assert that this borer
never leaves the sap-wood, to go into the harder interior ; but we have several times cut
them out of the very centre of the trunk of a young apple-tree, while others were at work
nearer the surface. When several attack the same tree, as they generally do, their bur-

, and oftentimes so practically girdle it as to

rows, of course, approach very near each other
cause its speedy death ; in any case, they very much injure its vitality, and bring on de-
cay. We know, indeed, of two young orchards, where move than half of the trees have
been greatly injured by this insect, while some ere killed outright ; and we have heard
of a number of others that were similarly affectcd. In the spring of the year the grub as-
sumes its pupa or quiescent state, and comes out as a perfect beetle in the end of June, or

» which loves concealment—-it may be

during July, when—unlike the previous species
found basking on the tree-trunks in the hot sunshine. It is very lively when danger
threatens, and will take wing in an instant if an attempt be made to catch it. Its black-
ish-brown colour, and rough surface above, so much resemble the bark of the tree, that it
would easily escape the notice of ordinary observers ; but beneath it is of a beautifully
burnished dark copper colour, looking as if made of metal, and under the wing-covers it is
bluish green. The Two-striped Borer attacks the trees, as a rule, only near the root,
though occasionally at the fork above ; the Buprestis Borer is not so particular as to his
locality, but attacks the whole trunk, and sometimes the limbs, They both prefer young
trees, probably because the bark is thinner, and more easily penetrated by the young grub.

The presence of the grub in the tree may be detected by the discoloration of the
bark, and ‘its flattened, dried appearance. All such spots should be opened with a knife,
and the inmate ruthlessly butchered on the spot. In young orchards all the trees should
be carefully examined two or three times during the year, especially in early spring, and
in the autumn, and all affected ones be promptly treated with an application of the knife.
This, however, is a somewhat slow and tedious process : it is much easier to prevent the
attacks of the insect than to get rid of him when he has once affected a lodgment. An
excellent mode of doing this is by the application of soap, as recommended above in the
case of the Two-striped Borer, only remembering that the whole trunk is liable to attack,
and must therefore be soaped, and not merely the portion above the collar. Mr. Riley
states (1st Missouri Report, p. 47) that “it attacks not only the apple, but the soft
maple, oak, peach, and is said to attack a variety of other forest trees ; though, since the
larvee of the family to which it belongs, all bear a striking resemblance to each other, it
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is possible that this particular species has been accused of more than it deserves.” Dr.
Fitch states that the natural food-plant of this borer is the white oak, and that the
destruction of the forests caused it to make use of the apple and peach ; this, however, is
probably a mistake arising from the similarity of the larvee of different species.

Man’s efforts for the extermination of this borer are greatly aided by the labours of
several species of Woodpeckers, which tap over the surface of the trees, and, detecting
the presence of the grub by the hollow sound, soon open out his burrow, and draw out the
rascal with their long, sharp-pointed tongue. The vulgar name of Sap-suckers applied
to these birds should be discountenanced as much as possﬂ)]v, for they are physically
incapable of sucking out the sap of trees, the structure of their beak (md tongue being
especially adapted for the procurement of their natural food, borers and other msects,
may be seen from the accompanying illustration.
On this subject we cannot refrain from quoting
the remarks of the celebrated Ornithologist, Wil-
son, the truth of which we have frequently veri-
fied :— Of all our Woodpeckers, none rid the
apple trees of so many vermin as this (the Downy
Woodpecker, Picus pubescens, Linn.), digging off the moss which the negligerce of the
proprietor had suffered to accumulate, and probing every crevice. In fact, the orchard
18 his favourite resort in all seasons, and his industry is unequalled and almost incessant.
In the fall he is particularly fonud of boring the app'e trees for insects, digging a circular
hole through the bark, just sufficient to,admit his bill ; after that a second, third, &e., in
pretty regular horizontal circles round the body of the tree ; these parallel circles of holes
are often not mora than an inch or an inch and a half apart. From nearly the surface
of the ground up to the first fork, and sometimes far beyond it, the whole bark of many
apple trees is perforated in this way, so as to appear as if made by successive discharges
of buck-shot, and our little Woodpecker is the principal perpetrator of this supposed
mischief ; I say supposed, for, so far from these perforations of the bark being ruinous,
they are not only harmless, but, I have good reason to believe, really beneficial to the
health and fertility of the tree. In more than fifty orchards which I have myself care-
fully examined, those trees which were marked by the Woodpecker (for some trees they
never touch, perhaps because not penetrated by insects) were uniformily the most thriv-
ing, and seemingly the most productive. Many of these were upwards of sixty years
old, their trunks completely covered with holes, while the branches were broad, luxuriant,
and loaded with fruit. The most common opinion is, that they bore the tree to suck the
sap, and so destroy its vegetation, though pine and other resinous trees, on the juices of
which it is not pretended they feed, are often found equally perforated. Besides, the
early part of spring is the season when the sap flows most abundantly, whereas, it is only
during the months of September, October and November that Woodpeckers are seen so
indefatigably engaged in orchards, probing every crack and crevice, boring through the
bark, and, what 1s worth remarking, chiefly on the south and south-west sides of the
tree, for the eggs and larvee deposited there by the countless swarms of summer insects.
Here, then, is a whole species, 1 may say genus, of birds, which Providence seems to have
formed for the protection of our fruit and forest trees from the ravages of vermin, which
every day destroy millions of those noxious insects that would otherwise blast the hopes
of the husbandman ; and yet they are proscribed by those who ought to have been their
protectors, and incitements and rewards are held out for their destruction.” In some
parts of the Western States, it is said that great damage is done to orchards by the
\l]lm\ bellied W o(nl]w( ker (S, varius, lh]]ll), but Dr. Bryant (Pro. Boston, Soc. Nat. His.,

, 91) states that he examined the stomachs of six specimens forwarded from Wisconsin,
in all of which were found portions of the inner bark of the apple tree, bat they also
contained & much greater quantity of insects ; “in one bird there were two larve of a
horing beetle, so large that there was not room for both in the stomach at once, and one
remained in the lower part of the cesophagus. If these were the larvee of the Saperda,
as is probable, they would do more damage than twenty Woodpeckers, and I sincerely
hope that these birds are not to be exterminated, unless it is clearly demonstrated that
the injury caused by the destruction of the bark is not more than compensated by their
destruction of noxious insects.”
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the bark, and in winter and early spring covers a
in the preceding species. The shape of the scale and the colour of
and apparent distinctions between the two species, so that the

there, they never move again, but remain as stationary and
were twigs themselves. After a time each one becomes covered with a white w
tioa, that issues from the body in the shape of very fine delicate threads (Fig. 7-3). ), This

AFFECTING THE BRANCHES.

4. THE OYSTER-SHELL BARK-LoUSE (A spidiotuws—conehiformis
Gmélin).—ATthough there are two species of Bark-lice that affect the
apple in the northern United States, there is only one, so far as we are
aware, that is injurious in Canada. The other, which is called Harris'
Bark-louse (A. Harrisii, Walsh), is often very destructive in Pennsyl-
vania, Maryland, South 11linois and Missouri, and is occasionally met
with further north. We are not very likely to be troubled with it in
this country, but yet it is well that we should know the difference
between it and the other more common species. ““The colour of the
scale is dirty white, and its form is irregular, being usually egg-shaped ;
but however variable in outline, it is always quite flat and causes the
infested tree to wear the appearance shown in the accompanying wood-
cut (Fig. 5); while the minute eggs which are found under it in
winter time are invaria ly blood-red or lake red.”- (Riley)

The other species, which infests our apple-trees in all parts of the
Dominion, is named the Oyster-shell Bark-louse (A. conchiformis,
Gmélin), from the shape of the scale, which is always like that of the
oyster-shell; it is of an ashen-gray colour, the same hue as that of
number of white eggs—not red as
the eggs form ready
re is no danger of mistaking
them. A comparison of Fig. 6, which represents a twig covered with the
Oyster-shell Bark-louse, with Fig. 5, representing the other species, will show
the reader the distinction more satisfactorily than any words of ours, Our
Canadian species (which, by the way, like so many others of our most injurious
insects, is an importation from Europe,) passes its life in the following man-
ner:—About the end of August or beginning of September, the mother insect
lays a quantity of very minute eggs beneath a scale that she has already formed
in some, as yet, unaccountable way; some entomologists incorrectly say that
this scale is the body of the gravid'female covering and protecting the eggs,
others, with more probability, that it is an exuation from her body. Having
completed this work, she dies; but the eggs remain under the scale, which, as
we have seen, very much resembles an oyster-shell in shape, all through the
winter until the following spring. About the first week in June, or later,
according to the season, the eggs hatch and produce a number of excessively
small plant-lice (Fig, 7-2) which, on the first subsequent hot day, leave the protec-
tion of the scale, and spread over the branches of the tree, att:
the soft terminal twigs. For a few days they possess the
about, but after they once select a spot on the tree

acking especially
power of moving
and begin to suck the sap
as much fixtures as if they
’ secre-
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secretion disappears after a few days, and leaves the creature covered with a pale brown
scale; in about a week’s time a fresh secretion arises from the posterior end, and assumes
an oval form, giving the creature the form represented in Fig. 7-4.* After another ten
days or a fortnight another plate is secreted, larger than the two others together ; and at
the end of July or beginning of August, its whole growth appears to be completed ; and
on lifting up the scale, thus formed in three successive portions, but now united into one
(Fig. 7-7), the louse may be seen snugly ensconced and protected from the world without.
Here in due time it lays its eggs, and finally dies; leaving the seed of another generation
to take its place. We have thus far been describing the female insect, but we have no
description to give of the male, for the simple reason that no male has as yet been ever
discovered. Judging from analogy, he is probably furnished with wings, but his interven-
tion, as in the case of the Aphides, is perhaps not required for many successive
generations, if, indeed, the whole race be not hermaphrodite, that is, consisting of but
one sex which unites the functions of both. :

Such being the history of this insect, it is plain, and it has been proved by experi-
ment, that the only time to successfully apply remedies for it is during the short perjod
that intervenes between the emergence of the young insect and the formation of its new
scale. It can then be destroyed by rubbing the affected branches with a stiff brush, or
by washing them with a strong solution of soap; but these remedies are of but little use
except at that particular time, namely, carly in June, as it is difficult to make a solution
penetrate the scale, and so destroy the creature beneath. Much, however, can be done
by scraping off the scales from the limbs of the trees in spring, or indeed, at any time of
the year. In setting out a new orchard great care should be exercised in the inspection of
the young trees; by then getting rid of all the scales that may be found attached to a tree,
its future immunity from this pest may be, as a rule, relied upon. Mr. Beadle, in his
Prize Essay already referred to (p. 173), states that “the best remedy for these insects
seems to be a sort of paint, made by boiling leaf tobacco in strong lye, until it becomes
an impalpable pulp, and then mixing it with cold-made soft-soap (which is ropy, not the
Jelly-like soap), until it is about as thick as paint is usually applied; with a paint-brush
apply it to all parts of the tree where these Bark-lice are found, before the buds swell in
the spring. If this be carefully and thoroughly done, the bark-lice will be surely killed,
and thetree will make a thrifty growth.” In the Canada Farmer for August, 1869,

p. 296), Mr. J. Glover, of St. Thomas, relates how he saved two apple-trees from
destruction by bark-lice by dashing over them early in the winter, a quantity of lye that
remained after soap-making. We may quote our remarks upon his letter:—‘“Strong
alkaline solutions are always considered the best remedy for these and similar pests, but
a difficulty in applying them is that, when strong enough to destroy insect life, they are
apt to destroy vegetable life as well. By using lye, however, when there are no leaves
or opening buds to be injured, good appears to be effected. The reason we limit the
application of a solution of soap to the short period during which the bark-lice are unpro-
tected by their usual scale, is because it is so difficult to get any solution that will
penetrate the hard scale, and reach the eggs that arc under it in winter, and the louse
in summer.”

Although artificial remedies are thus few in number, and not very satisfactory in ap-
plication, nature—happily for the fruit-grower—furnishes us with much better ones, that
require no trouble on our part, except the performance of the negative duty of letting them
alone. One of these is a very minute mite (Acarus ), that devours immense quantities of
the eggs and young of the Bark-lousé. ~ Another consists of the many varieties of Lady-
birds (or Lady-bugs, as they are often improperly and unpleasantly termed), especially one
called the Twice-wounded Lady-bird (Chilocerus bivulnerus, Muls). This useful insect is of
a deep, shining, black colour, with a blood-red spot (whence its name) on each Witig-cover,

* These figures (from Riley’s 1st Rep. Miss.) are highly magnified, the hair lines at the sides show
the natural sizes. 1. Egg; its natural size is scarcely the one-hundredth part of an inch. 2. Larva, as it
appears when running oyer the twigs; natural size 1-100 inch. 3. Its appearance after becoming stationary.
4. Appearance of the scale after the second secretion takes place. 5. Form of the louse (ventra! view) after
losing its members. 6. Form of the louse (ventral view) when full grown, and just about to deposit. 7.
Fully formed louse, as it appears from the under side, when raised. gl Highly-magnified antenna of larva,
showing the joints,
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and is about the size and shape of a split pea. It is repre-

sented, magnified, in Fig. 8, the hair-line at the side show-

ing the natural size. Fig. 9 represents its larva, which is a

dark grey prickly creature, extremely active and voracious

in its habits. Its pupa may often be found on the trunks

Fia, 8. of all sorts of trees, partly covered and surrounded by the

prickly larva-skin. This fruit-growers’ friend, and all the

other species of Lady-birds ( Coccinellide), should never be destroyed, but
always cherished and protected to the utgost. :

i~ ‘vv/.«;/d-e' R AR ‘ bt
5. THE APPLETREE PRUNER (Stenocerus pulator, Reck-;-S. villosus, Fab.).—At a meet-
ing of the Fruit Growers” Association of Ontario, held at St, Catharines in July, 1866, a
portion of an apple-tree.branch, that had been cut off by some insect, was exhibited be
Mr. Charles Arnold, of Paris, Ont. After the meeling, the specimen was forwarded to us
for examination. We*ﬁim&j upon cutting into the branch, which had been neatly severed
by some insect, that the culprit was a long, cylindrical grub, who was quietly concealed in
his burrow, from which he had evidently no expectation of emerging into daylight till)
ready to issue forth as a perfect beetle. From the appearance of the grub, as well as of
theburrow, we were led to believe the insect to be a specimen of the Pruner Stag-beetle
(Stenocerus putator, Peck), which has for some time been known to attack oak trees, and
which, Dr. Fitch (3rd Rep.,, N. Y., p. 12)) states, occasionally affects apple trées also.

The larva, or grub (Fig. 11), of the ap-
ple-tree Pruner is a little over half an inch in
length when full grown, and about a seventh
of an inch in breadth across the neck, which
is its thickest part, and from which it tapers
gradually backwards. The head is small and
black, the neck and remaining segments of
the body, yellowish white, with some slight
blackish markings. The segments, or rings,
are thirteen in number (including the head),
as is usual amongst all larvs, but the last two
are frequently concealed in the one before
them, the insect apparently assisting its pro-
gression by drawing them in and out. It has
six very minute legs, attached to the anterior

segments. From this larval state, it turns into a somewhat active pupa (Fig. 12) in the
spring of the year, and completes its final transformation into a beetle in the month of
une. It is then a cylindrical beetle (Fig. 10), of a dull black colour, with brownish wing-
covers ; the antenng in the male are longer than the body, and in the female, equal to it.
The whole body is covered with short, close gray hairs, which, from being denser in some
laces than in others, form spots on the thorax and elytra ; its total length varies from
alf an inch to three-fifths. The above illustrations represent the female beetle (Fig. 10) ;
the larva, magnified (Fig. 11); and the pupa, enclosed in its burrow, also magnified

(Fig. 12).

Fia. 9.

B . The peculiar habits and instinets of this insect render it one of the most curious and
o Interesting that we have. The following is an account of them, that we gave in the Canada
armer at the time above referred to : The parent beetle, with a view to provide soft and

easily masticated food for the tender jaws of the infant grub, lays its eggs in the green,
fresh growth of a twig proceeding from a moderate sized limb. The young worm, imme
diately upon its exit from the egg, burrows down into the centre of the twig, and consumes
all the soft, pulpy matter of which it is composed. = By the time it reaches the main branch,
it has become sufficiently matured to be able to feed upon the strong meat of the hard-
wood, and accordingly makes its way into the branch, leaving the hollowed twig to gradu-
ally wither and drop off. It now eats its way downwards a short distance (half an inch
in the specimen before us), through the middle of the branch, and proceeds deliberately to
cut off its connection with the tree, and make its way to the earth by the shortest pos-
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sible route. This, however, is a rather delicate operation, and requires the exertion of all
the insect’s wonderful instinctive skill ; for were it to gnaw too much of the wood away,
the branch would break during the proceecing, and probably crush the workman to death.
But with admirable forethought and precision, it leaves the bark and just enough woody
fibres untouched to sustain the branch until it has time to make good 'its retreat iato its
burrow, the opening of which it carefully stops up with gnawed fragments of wood.
“But,” as Dr. Fitch relates, “the most astonishing part of this feat remains to ‘be noticed.
The limb which he cuts off is sometimes only a foot in length, and is consequently quite
light ; sometimes ten feet long, laden with leaves, and quite heavy, A man, by carefully
inspecting the length of the limb, the size of the branches, and the amount of the foliage
growing upon them, could judge how far it should be severed to insure its being after-
wards broken by the winds. But this worm is imprisoned in a dark cell, only an inch or
two long, in the interior of the limb. How is it possible for this creature, therefore, to
know the weight and length of the limb, and how far it should be cut asunder ¢ A man,
moreover, on cutting a number of limbs of different lengths so far that they will be broken
by the winds, will find that he has often miscalculated, and that several of the limbs do
not break off as he designed they should. This little worm, however, never makes a mis-
take of this kind. ~If the limb be short, it severs all the woody fibres, leaving it hanging
only by the bark ; if it be longer, a few of the woody fibres on the upper side are left un-
cut, in addition to the bark. If it be very long and heavy, not more than three-fourths of
the wood will be severed. With such consummate skill does this philosophical little car-
penter vary his proceedings to meet the circumstances of his situation in each particular
case !”

Having performed this operation successfully, and closed its hole, that the jarring of
the branch when it falls to the ground may not shake it out, the grub retreats to where
it first entered the limb, and goes on eating up throngh the heart for about six inches or
a foot, and this it does both before and after the branch reaches the ground. The object
of this amputating process it is difficult for us to understand fully, but we may imagine
that it is for two purposes : first, as regards the insect itself, that it may the more effectu-
ally escape the attacks of woodpeckers and other foes, and be less exposed to the winter
frosts ; secondly, that the tree may receive the benefit of a pruning of its growth, which
in its natural state might be too exuberant. Thus wonderful and varied are the checks
and counter-checks that the Almighty imposes upon his works ; to each one there is laid
down the law, “Thus far shalt thou go, and no further !”

The ohvious remedy for these singular insects, when they attack fruit or other valu-
able trees, is to gather up the fallen limbs and burn them, before the grub has time to

complete his transformations into the perfect.state. ol

6. THE APPLE TWIG-BORER (‘Raslgiihis Bleaudatus, Say ).—Besides the above mention-
ed insects, the branches, or rather twigs, of the apple-tree-have as a foe a small cylindrical
beetle called the Twig-borer. It is frequently injurious in Illinois, Missouri and other
States, but has not yet made its appearance in Canada ; we shall therefore dismiss it in a
few words. ‘It preys upon the twigs of good sized trees, boring in just above a bud,
and working downwards through the pithin a cylindrical burrow for the space of one or
two inches. The male is distinguished from the female by having two little thorns nyo-
jecting from the hind end of its body, and both males and females are found in these
burrows, and always with their heads downwards, showing that they bore the hole, not in
the larva state like other borers, but in the perfect beetle state. Neither can they bore
these holes as a breeding place for their future larvee ; for no larve have ever heen found
therein. Evidently, therefore, they must bore them as a means of supplying themselves
with food.”—(Am. Ent., 1, 206.) Dr. Fitch states that this insect occurs from Pennsyl-
vania to Mississippi, and has been common of late years in the orchards of Michigan and
Illinois ; we must not be surprised, then, to find it some day in the western parts of Ontario.
Mr. Zimmerman, of Cameron, Mo., states that they work during the months of August,
September and October, on both pear, cherry and apple-trees; and that he has found
sometimes as many as ten twig-borers on a single two or three year old tree. The twigs
thus injured usually break off with the wind.

7. THi
single foot
like, for the
of ordinary
care her ger
little green
or smokings
suck the jui
oftentimes a
carled up le
insects, or
leaves swarn
tell why it
few days bet
8o astonishi
Mr. Curtis h
number of |
In the case o
these becom
twenty days
million dail
noticed befo

The apl
as the bark-l
buds begin
almost micro
bark. It at

life in suckin

e,

W

-

crease the pg
duced, the orj
numerous g(ﬂ
and these, un
year. Their
orders of inse

Almost
which is eject
behind. Thi
insects, evapc
fond of feedir
obtaining it a
plant-louse, v
1ts sweetness



ertion of all
wood away,
an to death.
ugh woody
eat into its
s of wood.
be noticed.
ently quite
y carefully
the foliage
heing  after-
r an inch or
herefore, to
? A man,
11 be broken
e limbs do
1akes a mis-
it hanging
are left un-
se-fourths of
1 little car-
1 particular

e jarring of
s to where
ix inches or
The object
1ay imagine
wre effectu-
 the winter
wth, which
' the checks
here is laid

other valu-
as time to

ve mention-
| cylindrical
1 and other
miss it in a
ove a bud,
» of one or
thorns nio-
id in these
hole, not in
they bore
been found
themselves
m Pennsyl-
chigan and
of Ontario.
of August,
» has found
The twigs

AFFECTING THE LEAVES.
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7. THE APPLE-TREE PLANT-LOUSE (Aphis JIM’Fab'rf).;Ewry one who cultivates a
single foot of Ywnd;oreven grows a house-plant in a pot, must know what a Plant-louse is
like, for they are to be found at one time or another, we may safely say, upon every kind
of ordinary plant that exists in this country. The good wife who tends with anxious
care her geranium or fuchsia in the cottage window, knows full well how mysteriously the
little green pests come back on her plants, in spite of frequent washings with soap-suds
or smokings with the old man’s pipe ; the gardener knows how the same minute creatures
suck the juices of the majority of his vegetables and plants, and what a very plague they
oftentimes are in the conservatory; and the fruit grower must assuredly have noticed the
carled up leaves of his currant-bushes all alive beneath with a loathsome mass of these
dnsects, or the blackened tips of the young shoots of his apple-trees, whose shrivelled
leaves swarm on the underside with myriads of tiny greenish lice. But few, perhaps, can
tell why it is that they are so numerous, and appear in such thousands on a plant that a
few days before seemed perfectly free from their attack. The reason is because they are
so astonishingly productive. From a single female plant-louse, of an ordinary species,
Mr. Curtis has calculated that there may be produced in seven generations the tremendous
number of 720 millions of descendants, each one of whom possesses a similar fecundity.
In the case of the grain-louse, Dr. Fitch states that “a single one produces four daily, and
these become equally prolific when they are three days old ; thus her descendants in
twenty days will number upwards of two millions, and will increase at the rate of a
million daily!” No wonder, then, that they appear as if by magic where none were
noticed before,

The aphis or plant-louse of the apple belongs to the same order of insects (Homoptera)
as the bark-louse that we have already considered. Early in the spring, as soon as the
buds begin to expand, this tiny insect, with multitudes of its tellows, emerges from the
almost microscopically minute egg that has remained all winter in some crevice of the
bark. It at once attaches itself to some tender leaf. bud or stem, and there employs its
life in sucking out the juices of the tree. It is of a pale greenish colour, and somewhat

less than a tenth of an inch in length. The

accompanying illustration (fig. 13) of a greatly

magnified winged male and wingless female,

shows the structure and shape of the insect ; its

beak, which proceeds from the under side of the

head, is here hidden from the view in the male,

but can be seen in the female. Strange as it

may appear, all the plant-lice hatched from the

eggs are females, and these in less than a fort-

night arrive at maturity, and commence giving

birth to living young, which are also females,

Every day, during its brief life of about a

Fio, 18, month, it produces two or three young ones,

which in their turn arrive at maturity and in-

crease the population in the same ratio. As long as the summer lasts no males are pro-

duced, the original fecundation of the females in the eggs apparently sufficing for the

numerous generations that follow ; late in the autumn, however, winged males are born,

and these, uniting with the females, become the parents of the eggs for the following

year. Their natural history is thus most strange, and contrary to all experience in other
orders of insects,

Almost all the different species of plant-lice secrete a sweetish fluid called honey-dew,
which is ejected from the tavo projecting horns, or nectaries, on cach side of the abdomen
behind. This fluid, when it falls upon the leaves and branches beneath a colony of these
Insects, evaporates and forms a sweet glutinous substance upon which many insects are
fond' of feeding. The ants particularly are fond of this sweetness, and not content with
obtaining it as it is discharged by the aphis, they actually perform an operation upon the
plant-louse, very much resembling the process of milking a cow, and cause it to discharge
1ts sweetness for their own particular benefit.




The enormous number of these plant-lice upon the apple, and their wonderful powers
of re-production, cause them oftentimes to inflict very great damage upon_an orchard.
In such cases it is desirable to apply a remedy if practicable. The most highly recom-
mended remedies are: (1) Dusting the affected leaves with lime or sulphur ; (2) waterin
them from beneath with strong soap-suds by means of a syringe or garden engine ; an§
(3) a similar application of a strong decoction of tobacco, one pound of stems and rough

leaf being boiled in a gallon of water. The best
of all remedies are, however, provided by the good
Providence of the Creator, and consist of small par-
I asitic insects which prey upon the plantlice. The
most common of these are the various species of
lady-birds, both in their larval and beetle states [fig.
14 represents these two conditions of a common;
: species, the nine-dotted lady-bird (Coccinella Novem-
Notata. )]. The lace-winged or golden-eyed flies {Chirysopa), fig. 15, so called from Sofiie of
their most striking characteristics. These flies have four
delicate, transparent, white wings, like bits of fine lace, bright
golden eyes and a lovely green body ; but though so pretty to
look at, most horrible to handle, the odour they emit. being
of the most sickening and offensive character. Their larva
(fig. 16) is equally destructive to aphides with the fly itself ;
the eggs curiously placed upon stalks are represented on the
right in fig. 16. Yet another friend to man and enemy ‘to plant-lice is depicted in
fig. 17; the larva of the Syrphus fly, which is a two-
. winged insect of varied colours, oftentimes resembling
Y o a wasp or hornet. Other enemies to the
= Aphides that may be mentioned, are dragon g
flies, ichneumons, &ec. But for the as- 7/ ¥
sistance rendered by these useful insects,
the plant-lice would speedily increase to
such an extent as to sweep away all vege- P 1T.
tation from the face of the earth.

8. THE RostE BEEILE. (Macrodactylus. subspingsus, Fabr )—Among the insects in-
jurious to the apple in this country, Mr. Beadle includes the Rose-beetle (or “bug” as it
is commonly termed) ; Dr. Fitch also enumerates it amongst apple-tree insects in his New
York Reports. Our own acquaintance with it has, happily, been so slight, and its_tastes
are so omnivorous where it does occur, that we should have been inclined to place it in
some other category, as for instance, under the grape insects, and leave it to our friend
Mr. Saunders to deal with in his portion of this report. As it is, however, oftentimes
very destructive to the leaves of the apple where it does occur, it will be well Tor us to
give a short description of it here.

The Rose-beetle is slender in form, tapering a little towards each end, and about two-
fifths of an inch in length. Its general colour is yellowish, fresh specimens being covered
with a dull ochre-yellow down or bloom ; whew this is rubbed off, the head, thorax and
under side of the body appear shining black, the wing-covers brownish-yellow, and the
legs reddish-yellow. These last mentioned appendages are long and slender, and furnished
with excessively long spinous feet or claws, from which peculiarity the insect derives its
scientific name. Towards the end of June these beetles appear, where they occur at all,
in vast numbers and continue to devour almost everything of a vegetable character that
comes before them for about a month or six weeks, and then they entirely disappear till
another summer comes round with a fresh horde. Before their disappearance, the females
lay about thirty eggs an inch or so below the surface of the earth and these hatch out in
about three weeks. The young grubs feed upon any tender roots within reach, and attain
their full size before winter sets in, when they are about three-fourths of an inch long and
an eighth broad, of a yellowish-white colour, with a darker head. When the autumnal
frosts set in, they descend some distance into the earth to escape the danger of freezing
and thawing in the winter, but on the arrival of spring they come towards the surface
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again, and there form an earthen cell in which to pass the pupa state.

a month, and then they come forth as perfect beetles to do all the mi
during their short existence. Their whole life, in all its stages, thus las
period far too long, however, in the opinion of those who are so unfor
afflicted by them.

The only locality, where we have seen these creatures at work, is the garden at the
Parsonage, Oakville ; there they came in vast numbers and devoured everything—nothing
appeared to come Amiss to them ; they were especially destructive, however, to_the grape.
yines. As they seem to be proof against all the ordinary remedies for injurious’ insects,
the only method is to set to work and catch and kill them. This is easily done, as their
habits are rather sluggish ; a few children could soon gather thousands and speedily di-
minish their numbers. Much might also be effected by jarring the trées that they are on,
in the cool of the morning or evening, when they are less active, and adopting the same
measures thatare so efficacious in the instance of the Plum Curculio.
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CATERPILLARS AFFECTING THE T.EAVES,

9. Cur-worms (Noctuade.)—Fruit-growers have long observed that the buds of their
trees in early spring are oftentimes eaten off and destroyed by they know not what, The
mischief was attribnts1 sometimes to birds, sometimes to winged insects or slugs, and
even to late frosts ; but it was not until a few years ago that the discovery was made that
it was all to be ascribed to the depredations of cut-worms. As Mr. Riley has derion-
strated, many species of cut-worms are very destructive to fruit trees, especially the
dwarf varieties. In the spring before the leaves are expanded, these worms climb the
trees at night and eat off the fruit, buds, devouring the ordinary leaf buds when there are

no more of the others left. At break of day they drop from the trees, and conceal them-
selves in the earth till night comes round

than on clay, as the former is softer to dr
ment.

In the Prairie Farmer (June 1866), Mr.
first observed, gives the following interesting
worms :—

“They destroy low branched fruit trees of all kinds except the peach, feeding on the
frait buds first, the wood buds as a second choice, and preferring them to all other thin 8,
tender grape-buds and shoots (to which they are also partial) not excepted—the miller
always preferring to lay her eggs near the hill or mound over the roots of the trees in the
orchard ; and if| as is many times the case, the trees have a spring dressing of lime or
ashes with the view of preventing the May beetle’s operations this will be selected with
unerring instinct by the miller, thus giving her larvee a fine warm bed to cover themselves
up in during the day from the observation of their enemies. They will leave potatoes,
peas, and all other young green things for the buds of the apple and the pear. The long,
naked young trees of the orchard are almost exempt from their voracious attacks, but I
have found them about midnight, of a dark and
The habit of the dwarf apple an

of the complaint of those people who cannot make these tree thrive on a sandy soil has its
source and foundation here, though apparently utterly unknown to the orchardist. There
18 no known remedy ; salt has no properties repulsive to them, they burrow in it equally
a8 quick as in lime or ashes. Tobacco, soap and other diluted washes do not even pro-
voke them : but a tin tube 6 inches in length epened on one side and closed around the
base of the tree, fitting close and entering at the lower end an inch into the earth, is what
the lawyers would term an effectual esstopper to further proceedings.

If the dwarf tree branches so low from the ground as not to leave 6 inches clear of
trunk between the limbs and ground, the limbs must be sacrificed to save the tree—as
in two nights four or five of these pests will fully and effectually strip a four or five year
old dwarf of every fruit and wood bud, and often when the tree is green utterly denude
1t of its foliage. I look upon them as an enemy to the orchard more fatal than the

again. They are more injurious on sandy soil
op upon, and more easily penetrated for conceal.-

Cochran, on whose farm these facts were
account of the proceedings of these cut-

]




canker-worm when left to themselves, but, fortunately for mankind, more easily headed
Oﬂ"”

Cut-worms, as most of our rcaders are, no doubt, well aware, are those dirty,
greasy-looking caterpillars that are such a plague to gardeners in spring and early sum-
mer, from their habit of cutting off at night close to the surface of the ground, the young
cauliflower, cabbage and tomato plants, early peas, many flowers, such as stocks, bal-
sams, &c., and, in fact almost any tender young plant. There are a large nymber of
species of these insects, all pretty much alike in their larval or caterpillar state. They
turn into those common, dull brown and greyish moths that are so numerous in summer
evenings about one’s lamp or candle, and which may often be found hiding in the morning
about the shutters or in crevices of the windows. The plan recommended above, in
Mr. Cochran’s observations, is probably the simplest and most effigacious for keeping
them off our apple and other fruit trees; much might be done also by jarring off and
destroying the worms at night. Any one desiring full particulars, with descriptions, of
these insects and the moths into which they turn, will find an elaborate account in
Mr. Riley’s First Report on the Noxious Insects uf Missouri.

10 and 11. TENT CATERPILLARS.—( Clisiocampa Americana, Harris, and C. Sylvatica,
Harris.) Though we are enumerating a large number of insects injurious to the apple-tree
in their respective ways, there are four kinds that stand out above all the rest in the extent
of their ravages and in the wideness of their distribution. These are the two borers in the
trunk ; the bark-lice on the branches : the tent-caterpillars, which we have now come to,
on the leaves ; and the codling-worms in the fruit. Of these four kinds of insects, the
Tent-caterpillars are the most conspicuous in their work of destruction, and probably the
best known to people in general. They belong to two different species, called the Amer-
ican and the Forest Tent-caterpillars ; the former especially attacks the apple, though™
occasionally it{('fmlml upon plum, cherry, and pear tiees, and more fréquently upon the
wild cherry ; €he latter, as its-name implies, is more addicted to the foliage.of forest trees,
but of late years it has proved very injurious to that of the apple as well.

The accompanying illustrations will enable the reader to distinguish between these
two caterpillars whenever he meets with them.

Fig. 18.

Fig 18, represents the American
Tent-caterpillar, (a) side view, (b)
back view, (¢) bracelet of eggs, (d)
cocoon: Fig 19, the Forest Tent-cat-
erpillar.  The most conspicuous dif-
ference, is that the former has a
white stripe extending along the back
from head to tail, while the latter
has a series of white spots instead.
The eggs from which these caterpil-
lars proceed (Fig. 18, ¢) are laid by
the parent moth in the end of June,
or early in July, upon the smaller
twigs of the tree, usually beautifully =5
arranged in the form of a broad =
bracelet, containing about two hun- /
dred aud fifty eggs. These eggs are [\

always protected from the heat in summer and
the cold in winter, by a thick leathery varnish,
which serves also to keep out the wet and pre-
vent the ingress of moisture, which in frosty
weather, would soon destroy the eggs. The
same degree of warmth that causes the apple
buds to swell and open out, hatches the little
larvae in the eggs ; and they are thus enabled

Colors—(a & b) black, white, blue and rufous, (c) yellowish &b onge to find a Sllpply of soft food suited to
gray, (d) yellow,
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tion. Should the supply of food, however, prove insufficient for the brocd of larvae,
or not be conveniently at hand, they feed upon the - varnish-like substance for some
time, and thus escape any danger of perishing by hunger. Next to satisfying their appe-
tites, their chief occupation consists in constructing a shelter for themselves, by stretch-
ing masses of web across some fork of the tree near their place of birth. As they in-
crease in size, they keep adding to this web, until it forms a large and cohspicuous “ tent,”
capable of containing the whole brood, and with room enough to permit of passage
through from one part to another, Here they retire in bad weather and when not feed-
ing ; whenever they go out, they always proceed along the upper side of the branches and
emit a silken thread as they go, which serves as a clue to guide them back to their abode,
The principal thoroughfares to and from the « tent,” soon become covered with a mass of
these threads which thus form smooth silken roads for the creatures to travel upon.

They continue in the caterpillar state for five or six weeks, feeding voraciously all the
time, and very often stripping entire boughs of their foliage ; indeed, where they have
been suffered to go on without molestation, they have been known to strip whole orchards
of their leaves, rendering them as bare as in mid winter. After arriving at maturity,
they leave the trees and crawl about in all directions to find secluded spots in which to
form their cocoons ; the crevices of fences, sheltered angles of buildings, loose bark of old
trees, and neglected rubbish on the ground are favourite localities. The cocoon (Fig. 18, d)
is formed of g double web, the outer one loosely woven, and of very slight texture, and
the inner tough and thick ; between the two webs is usually a quantity of yellowish dust,
resembling powdered sulphur in appearance. In this state the insect continues for about
three weeks, and then comes forth as a pale brownish, thick-bodied, and by no means
handsome, moth, whose wings are crossed by two oblique, parallel, whitish lines, as seen

in the accompanying illustrations (Fig. 20 rep-
resents the male and cocoon, and Fig. 21 the
female moth and pupa). The month of July
is the period when these moths are most abundant ; they then swarm about our lamps at
night, and with a little trouble might be very much diminished in number, when they
thus come to us to be killed. Their individual life in the moth state is very short, not
lasting more than a few days, during which they pair and provide for the continuance of

Fia. 20.

respecting it. The larva, as we have already pointed out, has a series of white spots
along its back instead of a white stripe, and differs also from the other species in not
constructing a large “tent,” under which to live with its fellows, but merely making a
sort of web on the side of the trunk or large branches, on and about which it lives more
or less in community, but with nothing like the same social tastes as the other species.
The moths differ a good deal from, though they bear a general resemblance to C. Amer-
teana ; the chief variation is in the colour, which is paler, and more of a reddish-yellow
hue, and in the stripes, which are dark instead of whitish, and not nearly so conspicuous.
C. sylvatica also very frequently forms its cocoon amongst the leaves of the tree upon
which it has been feeding, a practice which we have never observed in the case of the
other. The natural- food of the Forest Tent caterpillar is evidently the leaves of
most of our common forest trees, but of late years it has been most destructive to
apple and other cultivated trees, In June,_ljﬁﬁ, the editor of the Canada Farmer (p-

their race, the female laying her bracelet of eggs, from which the next year’s brood is t,
\ " . . o . 1 " 'y PO
come. Thus far we have been treating of the American Tent caterpillar W‘Q" '

Americana, Harr.) ; the other species, the Forest Tent caterpillar (Warr.) rf‘/ : “ i
sembles it so much in general appearance and mode of life, that we need say but Tittld!" csed




217) relates that in the course of a short journey from Toronto (in which direction he’
does not tell us) he came upon a large orchard, which was almost as bare and leafless as

in mid-winter, having been stri

pped of its foliage by the Tent caterpillar. Passing on a

little further he came to another, and yet another, in the same plight ; “they were utterly

leafless, fruitless, and apparently

which species produced all this

y dying, all from the same cause.” It is difficult to say
damage, but from his account of their ravages, and his

mention of the wandering propensities of the caterpillars, we should judge that it was the
and not the American species. In July, 1867, we drew attention in the same

/(.puillicatmn (Canada Farmer, p.
.
N

921), to a case of abominable negligence, in the neighbour-

hood of Port Talbot, which permitted thirty acres of orchard to be completely devastated

W by these caterpillars. In June, 1868, Mr. Beadle mentions (Prize Essay, p. 174) that

innumerable legions of this caterpillar swept over the orchards in the neighbourhood of
St. Thomas, and that they were very abundant throughout all the country between that
place and London, Ontario. Mr. Saunders has informed us that they have almost taken
the place of the’® Americana in the neighbourhood of London, the latter species being

not nearly so numerous as in former years. .

fast of Toronto, however, we have not

found this caterpillar particularly numerots, while The other i§ universally abundant.

The remedies for both-these pests may b&” divided into two classes :

“artificial and

natural. The fermer are, in few words, (1) to search the orchard carefully in early Spring,

befere the buds are swollen, or
Yricelets of eqgs and burn them.

more than a foot distant from
soon enable one to detect them
order to avoid the inconvenience

indeed at any time during the winter, and cut off all the
They will be found near the ends of the shoots, seldom
the tip, and sometimes not an inch. A little practice will
instantly. A cloudy day should be chosen for the work in
» of toc much glare from thesky. (2). Go through the or-

chard or garden regularly twice a week, from the time the buds begin to open till the trees

are in full blossom, and remove ¢
are small they may be crushed i

il the tents with their nests of caterpillars. When the nests
n the gloved hand without difficulty. When they are high

up and out of reach, they may be brought down by means of a pole, with a bunch of rags

attached to the extremity. (3).

Search for and destroy the cocoons about the end of June, 1n

the positions that we have mentioned above. (4). Kill all the moths of these two species,

that are attracted by light.

The natural remedies, which we have only to let alone to do their work, are (1) a very min-
ute fly (Platygaster) the larve of which live in the eggs of the tent-caterpillars, and destroy

great numbhers (see Canada Farmer 1866, p. 135). (2).

A two-winged fly (Zachina) about

the size of and much resembling a common house-fly, and a four-winged fly (Pimpla), both
Fie. 22.

Colors, Metallic—Green, Purple, and Copper

12. THE WHITE MARKEI

of which are parasitic upon the caterpillars. (3). Various
species of ground-beetles (Carabide), which devour great
quantities of these caterpillars. Fig. 22 represents the
green. caterpillar-hunter (Calosoma_scrufator Fab.), which
though not common, does good service. There are also
many ofher good friends of This character besides these.
One word more and we have done with these pestilent
creatures. We are strongly of opinion, that the Govern
ment of this country should compel urder penaltes the
destruction of the webs or tents of these and other noxi-
ous caterpillars. They are so conspicuous that it is only
carelessness and indolence that suffer them to increase
upon us, and there can be no excuse for their neglect.

- /
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4 Iy e ‘,.,'jr(t
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)y TussoCK CATERPILLAR (Gvgans

bott).—During the winter when our apple-trees ought to be destitute of leaves, we occa-

sionally see a single leaf or clu
they will in almost all cases be

ster of leaves attached to a twig. If these are examined
found to contain an old grey cocoon, and the greater num-

ber to have a mass of eggs, covered with a white, glistening, froth-like substance, attached
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to them as well. These eggs, two or three
hundred of which may be found upon a
leaf at once, are the first stage of the
White-marked Tussock-Caterpillar, or as
Dr. Fitch styles the insect, the American
Vapourer Moth (Orgyia leucostigma. S. and
A.). Each egg has a deep hollow on the
top giving it the appearance of a tiny
opaque white bead. The caterpillars which
d come out of these eggs in the early part of
summer (fig. 23, b. a young caterpillar)—

the end of May or beginning of June—are remarkably pretty creatures. When full
- grown (fig. 24) they are over an inch long,

of a bright yellow colour, with thin yellow
hairs along the sides of the body ; the head
is bright coral red, the next segment has
two long pencils « f black hairs projecting for-
wards ; and the last segment but one, a single
similar pencil pointing backwards: on the
fourth and three following segments there
are short thick brush-like tufts of yellowish
hairs; and on the ninth and tenth two

Fie. 23.

Fia. 24,

little coral-red knohs or warts.
These caterpillars feed singly on the leaves of apple, plum, and a large number of
other trees ; sometimes, when they are numerous, doing a-good-deal of damage. When
full fed they spin their thin silken cocoons on twigs of the trees which they frequent, or
on fences ; in the former case they draw down a leaf as a covering, and firmly attach it
to their cocoon. The male cocoon is white, or yellowish, and so thin as to shew the
insect through it (fig. 23 d, the male chrysalis) ; but the female cocoon is twice as large
and much more firmly constructed, and contains also a different shaped and much
larger chrysalis (fig. 23 ¢). The insect remains about a fortnight in the chrysalis state,
f ., and then comes forth in the form of a moth. The male (fig. 25) has
\ l || broad ashen-grey wings, which expand about an inch and a quarter ; the
| E‘ fore-wings have a few indistinct black lines across them, and a white
| crescent-shaped dot near the lower corner, the antenna are broadly and
‘j beautifully feathered, the tips of the plumes bending forward and ap-
proaching each other. The female, on the other hand, is extraordinarily
| different, and would never be suspected of laying claim to the title of
|\ moth ; she has the merest rudiments of wings, which are not observable
||| except on close inspection, and thin simple antennz ; in fact she is more
like an animated bag of eggs than anything else. (Fig. 23 a represents her
attached to her cocoon.) ~Being unable to fly, she remains on her cocoon,
where she is found by her mate, whose boastful ostentatious flight is the origin of the
English name “Vapourer.” After pairing, the female lays her eggs upon the cocoon,

{

10

Fia. 25,

o8"
covers them with the curious frothy matter, which becomes hard and brittle and protects

them from the weather, and then—her work accomplished—drops down and dies.

The best remedy for these insects, when sufficiently numerous to be troublesome, as
they often are, is to go round the orchard during the winter, and take off all the cocoons
that have eggs attached to them. They can be at once discovered by their attendant
withered leaf. Those that have no egg masses on them should be left, Mr. Riley recom-
mends, as they either contain the empty male chrysalis, which is harm’ess, or some friend-
ly parasite. This work can be accomplished at the same time as the search for the egg-
bracelets cf the Tent-Caterpillars is carried on.

13. THE YELLOW-NECKED APPLE-TREFR CATERPILLAR (Datana ministra, Drury).—In
the summer of 1885, many fruit-growers-in the-neighhourhood of Toronto, and in_other
parts of the Province, were alarmed by the appearancc upon their apple-trees of masses of
strange-looking and very voracious caterpillars. The first intimation usually given of the
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presence of these creatures was the complete denudation of some
and on making a close inspection, the owner would find
engaged in the work of destruction,

These noxious insects, though formerly rare and seldom noticed in Canada, have been
long observed in the United States, So early as the year 1773, Mr. Drury, a distinguish-
ed English entomologist, described and figured the moth into which these caterpillars
turn, specimens having been collected for him in the State of New York. He named it
the Phalena ministra, the Handmaiden Moth ; it is now known by the appellation of Da-
tana ministra, or the Yellow necked Appletree Caterpillar, Dr. Fitch relates its occur-
rence in great numbers in the State of New York in 1853 and 1856 ; in 1868 we noticed
it in several localities, as well as in 1865, but it is not abundant every year. It belongs
to the family Notodontide, of the order Lepidoptera, most of the members of which are
very destructive in their habits. The great peculiarity of this family, and one which is
eminently charactristic of the species before us, is the extraordinary posture often assum-
ed by the caterpillars. When at rest after eating, they are usually crowded together as
closely as possible upon the twigs where they have been feeding, clinging to them with
the four intermediate pairs of pro-legs, and with the extremities of their bodies raised up-
wards. If touched, or otherwise disturbed, they throw
their tails upward with a jerk, and at the same time
bend their heads backward semicircularly, till the two
extremities almost meet, In this position they will re-
main for a considerable time, presenting, as may be im-
agined, a very odd, and grotesque appearance. The ac-
companying illustration (Fig. 26) will enable the reader
to form some idea of this peculiarity, as' well as of the
ordinary appearance of the caterpillar.

The eggs from which these caterpillars come forth are laid in patches of about a hun-
dred together, on the under side of the terminal leaves of a limb, and the young are hatch-
ed out about the end of July, or beginning of August ; sometimes there are other broods
later in the season. At first they eat only the green substance (parenchyma) of the under
side of the leaves, the upper side and veins remaining untouched : but as they gradually in-
crease in size and powers of digestion, and consequently of appetite also, they consume all
but the stem, and a portion of the mid rib. Beginning, thus, with the fresh and tender
leaves at the end of the branch, they descend by degrees, devouring all hefore them, till
the limb is perfectly bare,

branches of the trees,
a community of caterpillars busily

Fie, 26,

When first hatched from the egg, these caterpillars are less than a quarter of an inch
in length, tawny yellow, with black heads and feet, and four narrow, pale yellow stripes
along each side of the body, the whole being thinly clothed with fine whitish hairs. When
fully-grown, the ground colour of the caterpillar is black, with the pale yellow stripes as
at first ; the head is black, the second segment, or neck, as it may be termed, is yellow
and wax-like (whence its common English name) ; the fore-legs and claws are black, while
the four pair of intermediate pro-legs are waxy yellow, spotted with black. Its greatest
length is about two inches,

The caterpillar state lasts five or six weeks, at the end of which time they descend to
the earth, and become transformed into chrysalids, a few inches below the surface ; there
they remain till the following summer, the perfect insect or moth not appearing till the
following June or July. o

These moths are of a light brown colour ; the head and a largé: rectangular spot on
the thorax are deep chestnut brown ; the fore wings are crossed by four nearly parallel
lines, of a rusty brown colour ; the hind wings are pale yellow, without markings, The
measure from an inch and three-quarters to two inches and a half across the wings. The
moths themselves are not very often met with, but are sometimes attracted indoors by
lights at night.

The best mode of staying the ravages of the caterpillars is to go round all the trees
in the garden or orchard, and examine closely wherever the end of a branch appears to be
stripped of its leaves. Should this insect be the cause of the denudation, it will be read-
ily found, and the caterpillars can be easily destroyed by simply cutting off the twig on
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which they are clustered, and throwing it into the fire, An orchard can in this way be
effectually cleared of the pest in a very short space of time, and Without any great amount
of labour. This summer (1870) we found a number of these caterpillars on one of our
apple-trees, but we had no difficulty in getting rid of them. Onpe specimen we found
swarming with maggots of a minute Ichneumon, which have since gone through their
stages of cocoon and perfect flies ; but we have not yet determined ihe particular genus or
species to which they belong. They no doubt serve to keep these insects very much in
check, and probably are one of the causes of their irregulyr pppearance from year to

14. THE RED-HUMPED APPLE-TREE CATERPILLAR ] ¢
bott,).—This insect belongs to the same family as the preceding species, and resembles it
very much in its habits and mode of life—so much 80, that we need.give but a very brief
description of it. It usually makes its appearance in July or August, and reveals its pre-
sence by stripping the leaves from whole branches, commencing at_the top, just as the
Yellow-necked Caterpillar described above. When full grown, they are about an inch and
a quarter in length ; their general colour js yellowish red above and below, and white on
the sides, with thirteen narrow black stripes extending from the head to the tenth seg-
ment, interrupted only on the fourth segment by a prominent hump, of an orange-red
colour (whence the insect’s name). There are two rows of black prickles along the back,

1 and a number of shorter ones on the sides, each of which ter.
minates in a fine hair : on the second, third and fourth segments,
these prickles are lengthened into spines ; the eleventh and
twelfth segments are entirely yellow, without any black lines,
and the last segment is black. "The head is bright, shining red,
with black jaws. Towards the end of summer, the caterpillar
forms its chrysalis in the earth, and the moth appears the fol-
lowing year, It isa common-looking light-brown insect, with
dark-brown and greyish markings,  Fig. 27, (1) represents
the caterpillar, and (2) the moth, « There is one peculiarity
about this caterpillar which we have not, noticed in any other.
Fig. 2. When hand-led, 1t discharges a ('lefu' liquid,. llavil}g a strong aci_d
smell and taste. This is probably given as a means of dc:funce against birds, since their
feeding in flocks, and so openly, would render them particularly liable to attacks from
these active foes.” (Canada Farmer, 1869, p. 339.) : \

These caterpillars, when numerous, may be treated as the foregoing species ; or they
may be dislodged by a quick, jarring blow upon the limb, and.recv‘lved on a cloth or sheets
of newspaper spread below. ~An end may then pe put to their existence by beating with a
spade, or trampling under foot.

Cr N

15. THE FALL WER-WorM (Hyphaniria textor, Harris).—After all the Tent-Caterpil
lars’ webs have heen carefully and effectually removed from the trees in the~ spring, the
fruit-grower may be surprised and mortified to find his trfzt!s again beset with webs to-
wards the end of summer, and be inclined to give up fighting the worms as a hopeless case.
If, however, he examines the autumn webs, he will find that the caterpillar that h.as pro-
duced them is different from any that we have so far described, and not at all like the
Tent-Caterpillars of the spring. These webs are very large and thin, and are generally
formed all over the end of a branch, and not in a fork. The caterpillars vary in their
general colour from black to blue and greenish ; they have a broad, blackish stripe on the
back, ‘in which, when nearly full grown, a blue line appears. On each segment (except the :
two at each extremity, which have fewer,) there are twelve little warts, from which
bundles of whitish hairs proceed, viz. : four rust-yellow or orange on each side, two black
ones in a line with them on the back, and a little in front and between these two smaller
ones, also black at first, but becoming rust-yellow when the caterpillar is older. In fepd—
ing, they at first only eat the softer parts of the leaves, the stalks and net-work of veins
being left ; but afterwards, they consume pretty nearly everything that comes within
their fatal net. When full grown, they disperse, and spin their cocoons in crevices of the *
bark, and other sheltered places. The moth appears the following summer, and is of &
milk-white eolour, without any spots or other markings upon the wings,

Though these webs are very common upon the apple, they are @ven yet more numer
F
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767 in November of the Previous year, but that he found the females at diffe

8¢

ous on the wild-cherry, which appears to be their original food plant. They also attack

the hickory, ash, elm, willow, oak, birch, button wood and some other trees. ;
he best remedy, probably, is to cut off the infested boughs and burn them,

Ia v (24 .

- THE UANKER-WORM( e vernata, Peck ).—Thi

many parts of the United States, and exceedingly destructive where it oceurs, is not often

met with in Canada. The only native specimens we have seen, were sent us in April,

/I_QQL by our friend Mr. J. Pettit, of Grimshy, who stated that he first noticed them late

rent times dur-
‘ng-the Winter under the bark of trees. 'We gave an account of the insect at the time in

the Canada Farmer, (May 1st, 1867, p. 133,) from which we extract the following :—« The
Canker-worm belongs to a family of moths, called Geometers, or Measuring-worms,” or
“ Span-worms,” from the mode of locomotion employed by the caterpillars in consequence
of the absence of legs under the middle portion of their bodies, They have three pairs
of legs near the head, and two pairs at the other extremity, and when walking, they draw
up the hind legs close to the fore ones, doubling up the body in the form of an inverted
letter —, then they stretch out the fore legs as far as possible, draw the hind ones up to
them again, and so on, looking just as if they were spanning or measuring the surface
they are on. The moths from which they are produced, are called the

Anisopteryz vernata,

Peck ; the former hame meaning “ unequal-