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BULLETIN 158.] mvUSD BIIITION. [DECEMBE
/foj

Ontario Department of Agriculture.
ONTARIO AGRICULTURAL COLLEGE

[COMMON INSECTS AFFECTING FRUIT-TREES
Bv C. J. S. Brthune, M.A., D.C.L,, Professor of Entomology,

FUNGUS DISEASES AFFECTING FRUIT-TREES
By Tennyson D. Jarvis, B.S.A., Lecturer in Entomology.

[In June last (1907) a Bulletin on "Common Inspcts Affecting Fruit-
trees" was published and widely distributed. Recently it was found that
the edition was exhausted, and consequently it has been deemed advisabt*
to reissue the Bulletin with the addition of some account of the most com-
mon fungus diseases that affect fruit-trees and that are likely to cause
trouble and loss to the fruit-grower.]

INTRODUCTION.

To treat of all the insects affecting fruit-trees in Ontario would be
manifestly impossible within the limits of space assigned to a Bulletin.
In the following pages, therefore, reference will be made only to those
species that are commonly met with, and that are sufficiently abundant
year after year to require attention on the part of the fruit-grower. The
remedies prescribed are those that have been found by repeated experi-
ments to be the most effective. Much depends, however, upon the care
which is exercised in making up and applying the various spraying mix-
tures, the time when the work is done, and the methods of cultivation
which are employed. It is of little use to attempt to kill some insects
on a tree or bush, if suitable and convenient hiding places are left for
them close by, or if wild plants of a similar character are allowed to serve
as breedir>g places without molestation. Wild Cherry-trees, for instance,
may of*en be seen covered with the webs of the Tent-caterpillar in the
near neighborhood of orchards and no notice whatever is taken of them,
while the fruit-grower labors to clear his trees and wonders that after
all his efforts a fresh attack occurs each year.

The Mountain Ash, a European tree cultivated for its beauty, is

often to be found near gardens and orchards. Being closely akin, bo-
tanically, to the Apple, it is attacked by scale and other dangerous in-
sects, and is often a convenient and unsuspected breeding place for many
pests of the orchard. It should receive the same treatment as the fruit-
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trees or else be removed altofj^ethcr. The Hawthorns are another class
of trees akin to the Apple, and serve in a similar manner as breedinif
places for orchard pests; none should be suffered to i^row near the
fruit-trees. Both the Wild Cherry and the Wild Plum are also particu-
larly dangferous from the serious fungus diseases to which they are liable,

such as the Black-knot, Plum-pockets, Brown-rot and Shot-hole fungus,
and which soon spread from them to healthy fruit-trees; the latter also

harbors the Plum Curculio.

Clean cultivation is of quite as much importance as the application

of remedies. Twigs and branches cut off when pruning should be burnt,

all fallen fruit should be gathered up and destroyed, no rubbish of any
kind should be permitted to remain in the orchard or garden. The trees

themselves should be kept clean by scraping off all rough loose bark.

All this should be done in order to leave no hiding place or shelter for

insects during their chrysalis or pupal stage, and to compel them to

seek elsewhere for winter quarters or perish. Spring and autumn, when
work is not very pressing, are good times for a general cleaning up,

and tree scraping may be done at any time during the winter when the

weather happens to be mild. But the gathering up of fallen fruit should
be done daily in order to leave no time for the Codling-worm, .Apple-

maggot, or other pest to escape.

The practice of clean cultivation is of prime importance also in

checking or warding off the attacks of ^mgu.s diseases. The micro-

scopic spores by which these diseases are spread are harbored to a large

extent by fallen and rotting fruit, withered leaves, brushwood left from
pruning, and rubbish of all sorts that may gather round the trees. The
removal and disposal by burning or burying of all such waste matter in

the autumn, or during the winter, will get rid of the hibernating forms
of a large number of our worst fungu'. diseases as well as insect ene-

mies.

Fruit-trees, especially the morr ' - -. sorts, are often injured

during the winter by severe frosts allowing a period of mild

weather; these injurious effects ma loticeable, but they are fre-

quently sufficient to impair the vital) ree and to render it liable

to the attacks of cankers and other . . diseases which in a healthy

condition it would be able to resist. Furthermore, a tree may be planted

in a soil or in a situation which is unsuited to that particular variety and
may therefore fail to become sufficiently robust to resist diseases which
in proper co.iditions it would entirely escape. These are matters too

often overlooked by the fruit-grower and he is in consequence at a loss

to account for the failure of his trees, which may be due to causes of

this kind.

In the warfare against noxious insects Nature provides an army of

assistants which in a natural condition of things would keep the destruc-

tive hordes in check, but where all vegetation is swept away to make
room for a few cultivated varieties, the balance is upset and our friends
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woodpeckers and chickadee^ wS^ , • •^"f""''"'?'^^*'. .speiially the

former destroy an ^Tmnt nu:^r ofW "c^,""
"" "'"''^'- "^"^

«he latter pick out many m\nut7inlecLtZ'
^*^'' "»?«'»•••"». etc.. and

bud, and in crevices in thrSlrk of .L, t*^^
the winter about the

though Ktnerally re^.aJdJd whh averZ J'^'*"'
"""kes. and skunk.,.

ture.. and assist verv Ta^Jy in^Sir .h^'"^ ^J""*'
"**'"' '^''^"-

inwcts. ^ reducing; the numbers of destructive

INSECTS AFFECTING THE APPLE

insJrhatT;:;:.Yhr",rS7mTunrT'^''"\'r ' -'' '• T"''-

fruitgrower is. no d^ubt the S„- ^ '"^""'- '' '" "'" ""'"''"
and yet probab y not one orchard^sf n fift

^^ (r»rpocapsa pon^onrll.,).

It U very small, flies onirat£ti,„^r/'"ir '''* '""''' ''«*'"

sweets, and consequently ca„ r^elv ^ oh." T"'* ^^ *"'"'" "»'''»'' "^
from the worm. Everyone however U f^ r"'"'' T''^' ''^ '^^'^^'''"f '•

pillar which feeds in the interior 0?^^.
^^«™''«'-^«''th the worm or cater-

Hke e^gs about the Hme theTrees ^Je intliv,"^'' T'/^^" ''^ "-«""-

skin of the vounK apple "n a few Iv ^L T "" ''*' ''^*^^*'' "'*''" "^

Fig. 1. The Codling Moth and its work
showing the different stages.

Fig. 2. Apple injured by the
burrows of a Codling Worm.



inii will ensure the destruction by the po son «;f t mainritv nf ii,-

^L ! i '"" ""** '**''"'»'' '* to P«» or buryinir it dceolv in th.ground. An easier plan i, to let the pi/s have the run of the or^IarSand they wul make away with the fallen fruit themselves
'

In all that section of the country where there are »wo brood* it i.

Tto »7av°t!;;T
'"'"'". ""'"^'^ '" «'''^'»-" 'o TaZe 'S'n X„

day°'Cval til Te IIT ;Tf^\«»'«
^"<1 «' J""- and at about ^e^^

aZI /k r l. it *"** °' J"'y- ^ "o™ effective remedy is to ban-

o i .

^*'* ''*"*'' ?hou d be about eight or fen inches wide and attachedto the tree by a string tied tightly around the middle, leaving the to andbottom loose, and fastened to a nail. The worms ^ill go ?o these ban-

^aTrea'dilv"
"^"27"' J^'T •""'" "*"'=»' »° '°"" ^^fir coJ^ns. and

uJl» ^.
destroyed. It is necessary to remove the bandages atk-ast as often as every ten days; ,he larv« attached to them may bekiHe^ by passing the bandages through a clothes-wringer carried on awheelbarrow. Many, however, burrow into the bark to mTke ?hcirchrysa^.ds. and require to be got rid of by scraping with a wire brushBy adopting these measures the second brood of worms, which Ts bv f^

S nf th •

*'"* "P""8^' «>nt'n"ed year after year, will so effectually i"r.d of he insect that very few will survive to form a second brood a^d

:«;mr?ai:.:![,r
'-"^

" ^ '-'^^^ °-^ • • •^'-^ -^^ expen^ovr
Californir'lH

"^ "'*' ^"^""frorm has .ecently been introduced intoCal forma, and is apparently doing ^ood work by reducing the numbersof the insect. It is too soon yet to form a definite opinion re^aTdinJIts permanent usefulness, and experiments will require^o be made i5order to p^ove its ability to thrive in the climate of Ontari^.

attacIs'theTruu'^hrr (^.'""^'l'^'",, fj^y^-'"] Pomonella). This insect

ft ?eedVunon and ^J™*'"^
'" ^" ^'''^•^t'ons through the flesh which

11 leeo!, upon, and leavmg brown channels—thus rendering the fri.lperfectly valueless. Fortunately it has so far been found in few o^al ^esm Ontario, but it is quite common in New York anc' New Engirndltat^sand may at any time spread over this country.
^"R^'ana states,

M».i;- Pf"""* ''V
t«^o-wineed fly. somewhat smaller thai a hoase-flvblack in color, with a yellowish head and legs, ^reen eyes a. d'ransp^reni



wings croBwd with four irrcffular black bands. The v^K* arv laid in
early summer beneath the skin «)f the fruit, and the younjf majrifot» which
hatch from them become full-grown in about six weeks. The fruit then
drops prematurely to the ground, and thf maggots soon burv thrir..»elv<s
in the soil, whi-rr they form their puparia and remain till the following
spring. (Fig. ,-».)

Fitj. 3. Fruit injiii,.U li> th.- .Vpi.l.. .Mukk u (Tnii>el,i).

!• rom the habits of the insect it is ivident that it cannot be n ai lud
by any poison

;
the only remedy for it that has btcn found cfrtctivr is tlw

immediatf destruction of the falltn fruit in (irder to prtvint the magg«)t.s
escapmg into the ground. This may most easily Ix; d«.nc by keeping a
sufficient number of pigs or sheep ir the orchard to devour the fruit as
fast as It falls. If this should not ^c practicable, the work must Ix-
performed by hand, and the collected fruit fed t.. stock or otherwise de-
stroyed. All refuse or injured apples in storage should also be similarly
disposed of in order to prevent the flies from loming to maturity.

Tent-Cater piLLAKs (\falacosf>nin ' ,eric,iti,i -.nd diss 'in), Figs 4.8As soon as the buds open and the y. ,ng leave- Mgw •

Hppe.-.r there
are hatched out from the eggs in whuh they h;,v. sp«.. ^ wii,icr. tiny
caterpillars which form a web in a convenient fork 01 he branch for
their shelter and concealment when nt rest, and fr.uu wt»-h they travel
up ai d down, leaving a thread of silk as they go. ar-^ «vourint the

These

in the

.und the

ii the webs
rag around
the stick,

oved and
'^oe l^'ft.

tender foliage, completely stripping all l^avr, from !

are called Tent-caterpillars, and are represented in
accompanying figures. They are easily disposed of h\
trees in the early morning, or towards evening, and cl. an,
with the enclosed colony of worms. A simple plan is to ti,

the end of a long rod, insert it into the nest, and by nvt^vi
wind up the whole web with its inmates. This can be -

trodden under foot, and the operation repeated till there ar<



The location of the web* can be h-arnt while carryinif on the Kprnyin^ for

the CiidlinK-MurmN. I)ur!n|; the warmer hourit i>f the day the caterpillars

are tcuttercd over the limb, feeding upon the fotintrr, and thrrrforr it i*

necessary to 'ttack them when they uri- all at huitif in their tent. If they

are allowed to |{row big, ''ley distribute themselves ovor the tree, and

ran only be destroyed by i. liberal ipray of Paris ifreen or other poison.

The seeimd species, the Kort'st Tent-caterpilhir (M. tlhilnn), attacks

forest and shade trees of various kinds, and sometimex als«> invades the

Vin ft. T»Mit-e«t«T|>illtir

;

Male Muth.

Kii( 6. Female Moth.

Fig. 4. Apple Tree Tent-csterpillsrs on

their web; e, egg-bracelet; d, «>coon.

Fig. 7. Forest TentHJsterpillar : Moth Fig. 8 Forest Tent-caterpillar,

and eggs.



orchard nnd ifitrdfn. A« ihi* larvw do nm livi* in m "Irnt." tht- mi'lhixl

mentioned above rannol be employed, but they have a habit of a»semb1in(;

in muK^'-h on a iitrp<-t of silk on a trunk or limb of thi. tree they inffNt,

and can then be crunlud with a iipade or other cmvenict instrument.

I'ariN KTwn may alio be employed.

The egg* of both species are laid in broad 'ines or braceleti on the

twi|f« of the trcet they infeit. With a little e. runcf '

<!y en be neen

on apple and othei trees during the winter when the < ^e» are off. If

removed and burnt at that time much further foublc will h. saved.

The caterpillars of the two speciea may be di<>tin|;uiii'nid from each

other by the continuous white stripe down the middle of the back in the

case of the "American," and the series of spots in the same position on

the "Forest" variety. When fully ijrown the caterpillars wander away
from the trees ard frrm their -Luons in any nearby shelter, .':uch as a

fence, bits of board chips «ther rubbikh. The cocoon is made of

whitish silk, within which ilphur-like powder producini; a yellow-

ish cokir.

The moths are thick-bodied tUifTy creatures, of a dull reddish-brown
color; the fore-winjf"* of the "American" species arc crossed by two
oblique parallel whitish lines enclosinjf a pale space, while those of the
"Forest" have similar lines of a dark brown color and cnclosini; a dark
space. In other respects they arc very much alike. They appear early

in July, and flying at nipht are attracted by liffhts and come into houses,
where they dash about, and sometimes cause much annoyance by {retting

into the cream-jug or butter-dish, and covering the rnntents with their

fluffy scales. The eggs are laid at this time of year, ..nd remain on the

trees till the following spring. Usually these insects are abundant for

only a few years at a time; there is then a period of freedom from them,
caused no doubt by the attacks of parasites and disease.

Thf '''ali Web-Worm (Hyphantria textor). Late in summer, webs
may agi ite found upon the fruit-trees, larger in size and darker in color

tVnn thr of the Tent-caterpillar. These are filled with a numerous
cjlopv Of hairy caterpillars which cover the whole of the leaves where
'.'ey are feeding with a loosely woven silken web, and live within it at all

' iics. These webs become very unsightly from being filled with the

» vr'.etons of leaves and the cast-ofT skins and excrement of the inmates.

A.% they are very conspicuous there can be no excuse for leaving them
on the trees. It is easy to get rid of them by winding them up with a rod

in the same manner as the "tents" of the preceding species, or when
large by cutting off the affected branch ; the colony should be disposed

of by crushing under foot or burning, as may be convenient.

The f arent moth is pure white without spots on the wings, or some-
times more or less spotted with black. It appears in early summer, hav-

ing spent the winter in a silken cocoon, and lays its eggs in patches on
the under side of leaves, from which the caterpillars emerge in July or

August and proceed to form their wt-hs. The e worms vary to some
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extent in color and are covered with long straijrht hairs arranged in tufts
along the body

;
when full grown they are about an inch in length.

The attacks of these insects are by no means confined to fruit-trees •

their webs are quite as abundant on ash, willow, and inanv other trees'

Fig 9. Tussock Moth in all stages: «. caterpillar; 6, female chrysalis; c, male
carysalis; d and «, male moths; /, wingless female moth; g, female moth
laying her eggs (h) on the cocoon from which she has emerged; k, female
moths, their cocoons and egg masses, on the bark of a tree.

Tussock Moth; full-grown caterpillar. Fig 11. White marked
Tussock Moth.
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p. J"f„^^"!:;^:^^'"'='^
Tussock-Moth (Hemerocampa leucostigma),

ck!^' T ^ '""^''' '^ "^""^y I*""*" f*-"-^ if" attacks upon strirshade trees m Toronto and Montreal, and in some other cities and townswhich have caused it to be much discussed in the newspapers and thusmade w.dely known to the public. As it frequently atllcks appfe andother trees, .t may be briefly referred to here. The accompanying figures

ested'in oHnT-r """r'^^'-y-
Notwithstanding all the alarm mani-rested m print, it ,s really an easy insect to control. The simplest method

n.,! n Tr^
and destroy the white egg masses, which are very conspicu-ous on the trunks and lower limbs of the trees, at any time during theautumn or winter. The wingless female moth on emerging from hercocoon lays her eggs upon it, and covers them with a whhe frothy sub-stance which soon hardens and protects them from the weather; she then

rflZ-. /
^'"""'^

u""^
'^'^'- Numerous other cocoons, without anv

fU^ 1^^^ upon them, may also be seen; it is unnecessary to remov'e

Darrs'it?.ed .7
'°"'

t"v.

^"^^" '^^ "'"P'y '•^""^ "f '^^ '"^•^ chrysalids or

TnH? M r- T,''^y°""S^ caterpillars are hatched out toward therndof Mayand may ho distrnyod. if numerous enough to injure the foli-

Tfn h" ^" Z -^"^ tP'^^'"^ ^'"'^ ^''"^ fi^^^^"- '" «""i<= places there aretuo broods during the season, the first forming their cocoons about themiddle of July and the seccnd in the end of August. Where this i. the

arL.T-K-r"^f; .k''
'"'

"'T''"'^
*"• "' '^' ^^^' "^^--^ ^^•''••"^-d as soonas possible after they are formed.

Fig. 12. Datana Moth.

F.-o-

^"^ Y/t-'-o^v-NECKED Appfe-Tree CATERPILLAR (Datana ministra),

sufnri/pH ^^1- l'f8^'""'"8: «f August the fruit-grower is sometimes
surprised at finding a branch on an apple-tree completely stripped of its

hZl\ ?'' '"^"tigation it will probably be found that the cuTprit is ablack and yellow striped caterpillar about two inches long, with a black

dlrL7 it
"''^' ''^'"^"' y^"°*' ^'°'" "^^'^^^ the name of the insect is

chX^H I^l? 'f
^* are gregarious creatures, and are always found

clustered thickly together on the limb where they are feeding. When
tl "h

°'
""'^T^ ?'y ^''.^°^ "P '^^''^ ^•^"t ^"d hind segments with ajerk and move them from side to side in a curiously threatening manner.

or hv^^M'^'^V' '^rl'"^''.^
^y "'"^^'"^ them where they are gathered,

venK,H K^ '"u
'^"''"'"^^ '^' '''"''• " ^oo high up^o reach con!

ven.ently, they may be jarred off by rapping the branch with a pole and
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then trampled under foot where they fall. The moth is pale brown in

color, with darker lines across the wings, and a conspicuous dark vel-

vety patch on the head and thorax.

The Red-Humped Apple-Tree Caterpillar {CEdemasia concinna),

Figs. 13 and 14. This insect resembles the preceding species very much
in habits, stripping completely the foliage of the bough where it is

feeding and crowding together when at rest. Similar measures may be

adopted for its destruction. The caterpillar has a coral-red head and a

hump on the back of the fourth segment of the same color, whence its

name. The body is adorned with narrow, black, yellow and white lines

and rows of black prickles on the back and sides; the hind segments

taper toward the tail and are held up when the insect is not crawling.

Fig 13. Moth of the Red-humped Fig. 14. The Red-humped Caterpillar.

Caterpillar.

The Spring Cankervvorm {Paleacrita vernata) and The Fall Can-

KERWORM (Anisopteryx pometaria), Fig. 15. These two species resemble

each other so much that they may be considered together. The moths of

tht; former come out during the first warm days in spring ; those of the

latter late in the autumn, sometimes after the first snow has fallen. In

both the females are wingless, and therefore they do not spread from one

orchard to another with much rapidity. Usually their arrival may be

traced to some nearby forest tree, as they are very general feeders.

Fig. 15. Canker-worm; a, eggs, natural size; b, magnified; c, caterpillar;

d, cocoon; «, chrysalis; /, male moth; g, female moth.

The eggs are laid in masses upon the twigs of the trees and the

young worms hatch out as soon as the opening buds begin to unfold their

leaves. They are slender pale green measuring-worms, so called from

their method of crawling by alternately looping up and extending the

body ; this process is rendered necessary owing to the absence of pro-legs

under the middle segments. (Fig. 15, c.) Feeding as they do upon the

tender young foliage, they are capable of inflicting great damage both to
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leaves and blossoms, but they may be destroyed by a spraying early in the
season, just as the buds are opening, with Paris green or other poison.

The chrysahds are formed in the ground, and may be destroyed by
deep plowmg, and the wingless female moths may be prevented~frorii
ascending the trees to lay their eggs by bandages of tar or other sticky
material, or by projecting flanges of tin or fine wire-netting.

The Eye-Spotted Bid-Moth {Tmetocera ocellana). Fig. i6. Early
in the spring the small brown caterpillars of this insect come out of the
silken cases m which they have spent the winter and proceed to attack
the opening buds, which are speedily ruined. Both leaf and blossom
buds are destroyed, the flowers and leaves being tied together to form a
shelter and devoured by the hidden Inmate; sometimes, especially in
young nursery trees, the caterpillar also bores down into the young shoots
and causes severe injury. When full grown, about the middle of June, ,t
IS half an inch long, dark brown with a black head and collar ; it then
pupates and the small moth comes out ten days later. The moth is of an
ashen-grey color, with a milk-white blotch across the middle of each fore
wing and two eye-like spots, one near the tip and the other at the hind
angle of the wmg; from these spots it derives its name. From the eggs

Fig. 16. Eye-spottda Bud-moth and caterpillar.

now laid the larvae are hatched in July and feed for a time on the leaves
ot the tree and then form their silken winter quarters on the twigs. The
presence of the insect may be detected by the bunch of blackened and
shrivelled leaves tied together at the ends of twigs. In the case of small

A
'"/ """^'y these may be cut off and burnt, but it is far better to

ward off the attack both in the orchard and elsewhere by spraying the
trees with a strong Paris green wash about the first of May and a week
later; in any case the spraying should be done before the blossoms are
displayed. It is advisable to combine the Paris green with Bordeaux
mixture for the destruction of fungus diseases at the same time. If
thoroughly done these sprayings will not only kill the larvae of the Bud-
moth, but also a number of other early insects, such as the Case-bearers,
Canker-w rms. Tent-caterpillars, etc.

J Tj"^
Oblique-Banded Leaf-Roller (Cacoecia rosacean-) Figs 17and '»• This is another spring insect which appears soon after the budsopen. The little caterpillars roll up and fasten together the young leaves

?h.v nfl- »
^ "^f^T ;".

^^''^^ '^^y ^^ ^'='="'-*='y- ^Vhen numeroushey inflict a great deal of damage upon the foliage and sometimes injure
the young fruit by gnawing the skin. The moth, which appears about
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the end of June, is of a yellowish brown color with oblique darker bands

across the fore wings, flat and broad, somewhat bell-shaped when the

wings are closed, the hind wings are a paler yellow. The members of

the family of moths to which this insect belongs are called Tortrices or

Leaf-rollers, and infest a great variety of plants. Several species, be-

sides the one here referred to, may be found on apple-trees. The spray-

ings recommended for the Codling-moth should prevent any injury from

these small caterpillars.

i
Fig. 17. Leaf-roller Moth,

wings open.

Fig. 18. Leaf-roller Moth,
wings closed.

Fig. 19. Apple tree Pistol Case-bearer.

The Cigar Case-Bearer {Coleophora Fletcherella) and The Pistol

Case-Bearer (C. malivorella), Fig. 19. These curious insects are to be

found in early spring on the buds of apple and other fruit-trees. They

are tiny yellow caterpillars which pass the winter in curved cases formed

of pieces of leaves cut out for the purpose ; in spring they move to the

opening buds and devour the tissue of the leaves. The small shining

steel-grey moths of the first species appear about the end of July and lay

their eggs, from which the caterpillars are soon hatched, and attain about

one-fourth of their growth before winter. At this time they are enclosed

in brown leathery cigar-shaped cases and feed upon the soft substance of

the leaves ; the winter cases are curved and broader. The other species

which forms pistol-sh.iped cases is not so common in Ontario, but may

occasionally prove troublesome; its habits are similar to tho.se of the

Cigar Case-bearer. Both may be kept in check by the sprayings already

referred to.
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Apple I'lant-Lice i'tphis). Figs, 30-23. There are at least three
species of Plant-lice affecting' the Apple in this Province, namely, the
Apple Aphis (/I. mali), the Rosy Apple Aphis (A. malifolia), and the
Woolly Aphis {Schizoneura lanigera). The first two infest the tender
new growth of the branches and the leaves, which they injure very much
by sucking the juices and thus checking the development of the shoots
and causing the leaves to shrivel. They are minute pear-shaped creatures,
soft-bodied, green, pink or blackish in color, destitute of wings for the
most part until the autumn, when the winged forms appear. The third

Fig. '20. Wingttd and wingless Aphis

—

greatly enlarged.
Fig. 21. Woolly Aphis of the apple;

much enlarged, except twig.

Fig. 22. Woolly Aphis of the apple; Fig. 23. Apple-root Aphis; a, distortions
winged form, greatly enlarged; a on a root; b, woolly wingless form; c,
group of young lice magnified; a winged Aphis—greatly enlarged,
twig showiiig injury to bark.

species, the Woolly Apt attacks the roots of the Apple, producing
knots and swellings and ing much injury, and also is to be found in
colonies on limbs and branches, especially where there is any exudation
of sap from cuts or wounds in the bark. They are covered with a delicate
white material which Iiwks like cotton-wool and gives the special name
to the insect. As these minute creatures live entirely by suction, it is

impossible to poison their food, but they may be got rid of by substances
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which close up their breathing pores and suffocate them. Kerosene emul-
sion applied as soon as they arc observed in the spring, and repeated
whenever the colonies reappear, is an effective remedy. Tobacco decoc-

tion and whale-oil soap may also be used with good results, and are to

be preferred where only a few trees require to be treated. The under-
ground form is very difficult to get at, but may be destroyed with bi-

sulphide of carbon
i

>ured into holes made in the ground above the in-

fested roots and then covered up.

SCALK INSECTS.

The most dangerous entuiies of fruit-trees are undoubtedly the Scale

Insects, of which we have several destructive species in Canada. The
worst of these is certainly the notorious San Jose Scale {Aspidiotus per-

niciosus), Fig. 24, which is now firmly established in the Niagara fruit

district and in the Counties of Essex and Kent; it will probably also be

found in some other localities. So much has been published respecting

this insect in the Reports of the Entomological Society of Ontario and in

the agricultural and horticultural periodicals, and the pest has become
so widely known, that it is unnecessary to enter into any details here.

While its extermination is hardly to be expected, it can be kept under

control and even got rid of in an orchard by persistent and careful spray-

ing with the lime-sulphur wash, provided that it is properly made and

it

111
Fig. 24. San Jose Scale.

i«i
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thoroughly applied. Recent Bulletins (Nos. 154 and ley) ^ivr full oar

h. :» n
•" ^ ^.'^^ff'^eable one. and the labor involved is ex^nsite

Fig. 26. Oy«ter-«hell Bark-louse. Fig. 26. A Scale
greatly enlarged.

CT^ ^.;^'

Fig. 27. Scales on a twig.

rext^to't?'''"'""^-"''-^""'^-''"'''^^-'^^'''"'^-' "'»»•). FiRs. ..— ranksnext to the preceding as a destructive scale insect It U tn h (^everywhere throughout the Province and infliT •
^* ^"""^

damage on Apple and other f^.nT?
^"''. '".'''*^»^ ^n immense amount of

and neglected orchards Fo
'"";7*^^= .'» '? especially abundant in old

does nftTncrease verv VapS^^l i??t''J'
" -"^'-^rooded, and therefore

San losfi Srnir-/ M .
^' '"^''^ contmuouslv brooded, like the

becomes covered with a sz-ai^ o.,^ • r .
"^ creature soonwith a scale and remams for the rest of its life sucking
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the sap of the tree. Twice in the season the insect sheds its skin and

assumes a lanj^er one, leaving the cast-off portion still attached to the

new. In the autumn the adult female lays her eggs and dies. The lime-

sulphur wash recommended for the San Jos^ Scale is a complete remedy

for this one also. When inconvenient to make it, good results may be

obtained by a thorough wash with lime alone (one pound and a

half quickly slaked to p gallon of water), applied after the leaves fall in

the autumn and again before the buds open in the spring. When the lice

are first hatched out and are running on the limbs they may be destroyed

with kerosene emulsion or a whale-oil soap solution.

The Scurfy Bark-Louse (Chionaspis furfurus), Fig. a8, also attacks

the Apple and some other fruit-trees, but is not so widely distributed as

the preceding species, which it somewhat resembles in shape. The eggs

are of a purplish color, and the adult scale is white and conspicuous.

The figures will enable anyone to distinguish the two species. Their life-

histories and habits are the same, and consequently the same treatment

may be adopted for both.

Fig. 28. The Scurfy Bark-louse.
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Other Scales, such as the Forbes and Putnam's, may be found on
Applc-trets, but thus far have not been abundant, and therefore have
attracted little attention. Should thiy occur in injurious numbers at any
time, they may be K"t rid of with the lime-sulphur wash.

.APfLE-THEE BoREHS.

The Roixd-Heaoei) Ai-pi.e-Thkr Bokeh (Saperda Candida), Fmj;. j<)
IS a very serious enemy to youn^ trees. The parent beetle is a hand-
some insect of a chocolate brown color with two bands of chalky-whito
cxtendinR' from one extremity to the other on the upper surface and with
lonjf jointed antcnnw. The female lays her eRffs in an incision which she
makes in the bark during the month of June; the young larv» tunnel
under the bark and feed upon the sap-wood, living for thice years in that
condition, and making larger and deeper burrows as they increase in size.
Their presence may generally be ascertained by the little heap of sawdust-
like castings at the base of the affected tree. Working under cover as
they do, they cannot be reached by ordinary poisons, and can only be
destroyed by the insertion of a wire into their boring, or by cutting out
with a knife. The former operation is somewhat uncertain, and the lattermay injure the tree to a serious extent. The only safe remedy, then, is
to prevent the adult from laying its eggs upon the tree

Fig. 29.

a, -,-

Round-headed Apple-tree Borer: grub; h. pupa; c, beetle.

When the borers are known to be in a nursery or young orchard the
trees may be protected by wrapping a few sheets of paper around' the
trunk extending from the surface of the ground to two feet in height At
the bottom the paper should be hilled up with earth, and at the top made
tight with a cord of bast or other material that will readily break with
the growth of the tree. Above the paper the trunk should be washed
from the limbs downward with soft-soap reduced to the consistency of
paint by adding a solution of washing soda. Whale-oil or common soft-
soap may be used. The object of this is to prevent the beetles from lay-
ing their eggs on the base of the tree and hindering those that have com-
pleted their transformations from getting out, by means of the paper
protection. The wash higher up will deter the insect from lavine eees
anywhere else.

'

2 Bull. 158.
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Thr Fiat.Hbadrd AppiK-iHrv. Bomrr (Chrysobolhris femorata),
rtg- 30, IS much more common than the preccdini; specie* and difl h inmany respect, in it. habit, and life-hi.tory. The adult beetle i. about
naif an mch m length, romewhat flattened above and with .hurt antcnnwThe upper .urface la dark metallic brown, while beneath it is bright cop-
per color; the thighs of the fore legs are armed with a stout tooth, from
Which the insect s specific, name (femorata) is derived. It delights in the
hot sunshine and may be found on logs and the trunks of trees. Like
mott wood-borers, it chiefly attacks trees that are dying or weakened by
diwsase, and will bore into the limbs and branches as well as the trunk •

Its chief injuries, however, are done to young and newly transplai '

trees. The eggs are laid late in May and in June in :revices of the bark,
through which the newly hatched grub bores, and form, its broad burrow
immediately under the bark. The cnanncis thuf. made sometimes extend
completely round, so as to girdle and cauw the death of the tree or limb.

This larva differs very much from the preceding in having the seg-
ment next the head broad and flat and much larger than those following,
and is usually to be found with the posterior half of the body very much
curved

;
it takes but a single year to complete its life period. Attacking,

as It does, all parts of the tree, the preventive measures suggested for
the Round-headed Borer are of no avail unless the wash is applied to

klT^Mi^ J
branches as well as trunk. V, hen discovered the grubs may

be killed with a knife ; but their presence is not readily seen. Wood-
peckers, however, have no difficulty in finding out -he burrows ind devour
large numbers, and the pnsence of these birds in the orchard should by
all means be encouraged.

As this beetle attacks a numoer of forest trees, such as oak, beech
birch, elm, etc., as well as mountain ash and many other cultivated trees'
It is necessary to see that no dead or dyi"g trees are left near the orchard
to serve as breeding places. They might, however, serve as traps, if
rare was taken to burn them up before the month of May

Fig. 30. Flat-headed Appio
Tree Borer: a, grub; 6,
pupa; e, enlarged head
and following segments

;

d, beetle.

2. Bull. 158.

Fig. .*)]. Tunnels under the bark made by a
Scolytua beetle.
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The ShoT'Holb Boheh, or FmriT-TuEr Bark Beetle {Scolylui ru-
gi^otus). Fig. 31, ii another enemy of Apple and other fruit.treesi. The
former name is given to the insect from its presence being made known
by a large number of small round holes, looking as if they had been made
with fine shot from a gun. These are the openings which the beetle has
made in penetrating the bark and also in coming out. The mature insect
is cylindrical in form and black in color and about one-tenth of an inch
in length. Though .so .small, it does a g-i-at deal of damage by making
a great number of galleries in the surface of the wood just beneath the
bark which cause it to dry up, and by borir.g vertical tunnHs d»ep into
the wood. Bt ig so minute its presence is not kno vn until it has produced
th«; "shot-holes" (which are often indicated by exudations of gum in the
case of Cherry-trees), and inflicted much damage. The only remedv
seems to be to cut off and burn all affected limbs, and to leave no di-aci

wood lying about to serve as breeding places.
As a general rule this insect attacks only dying trees or diseased

limbs; those that have been seriously injured by the Oyster-shell Bark-
louse or other scale insect e especially liable to be affected by this
borer. In some few instances the branches of apparently healthy trees
have been attacked; this may have been occasioned by a superfluity o'
the beetles and the absence of more suitable breeding places.

FUNGUS DISEASES AFFECTING THE APPLE.

Apple Scab (Venluria inequalis), Fig. 3a. The scab of the applr
and pear is a very familiar disease in Ontario. It attacks leaves. shoot>
and fruit, and causes the small apples to fall and the older ones to beconx
irregular and scabby. Dirty olive patches appear first, then enlargin^f
they run together, and become darker in color. These patches are masses
of spores which are blown by the wind to other leaves and yourg fruit
Many generations occur in a sea.son. The fungus hibernates among ^V
leaves on the ground and in the crevices of the tree. Spraying with li -
sulphur wash in the winter will doubtltsf kill many of the hibernate^
.spores. Spraying with Bordeaux mixture before he opening of the buds
and once or twice after the "setting" of the frui: U recommended. Re-
moving the fallen leaves will also tend to lesser, the disease.

SooTv Blotch (Leptothyrium pomi). This di.seasc bar been reported
from many parts of Ontario as doing injury to Greening and B ildwin
Apples. The injury to the fruit at first is chiefly to its appearance, but tliis

is sufficient to greati'- lessen its market value. The skin of the apple is

ruptured by the fungus, causing the fruit to wilt easily, and thus injuring
its keeping qualities. The mycelium or body of the fungus is black and
forms a prostrate growth of matted threads which nearly covers the sur-
face of the fruit. The spraying with Bordeaux mixture, as for Apple
Scab, will keep this fungus in check. To be most effective the trees
should be sprayed when the fruit has attained considerable size.



*''«-*'
.1-r.V- °^- •PP> -howinK .nor-. , .„d .t.lk.. .i, o„ the .urf.ce •

of .4 on • larger scale; D, leaf affected

»•— ..,^i>i.iiun oi an apple thowina
^. germinatinK .pore.; C, part ofwitn apple Mab.

Apple Leaf-Spot [PUyUosticta, sp».). Fie ii ThU Umon disease of the leaves of the AddN 1 ^fh. A i J ^ ^"^ ''''"''

scattered over the surface nf »hf .
'^'^

.u * *'**'''™*' ''P«** ^^ found
or irregular In out,f„"e The "Lhter Ir? ' l"^'"

"'"' '"'""^''«» ^'^^"'^^

ring. In th-^ tre ^f the n^ht
^ bcmg surrounded by a reddish

spots, which are tt^s^p^res The s^s "! ^^"0'' ' '"""'
If

^''^ '="'"-''

This is not a very serbus disease^? .1 .
*" •''"''° '"''*' '" diameter,

be found quite eLttve f^r ihese JeS s^'l
"'™'"' '" ^'""'^ ^"'^^'^ -'"

as sm'l;r"tte''n°Uk!:T;ot wl^^^ •^1 ^^^ ^^^''^ «PP«a-
spots rapidly increase in 'Sle severif of S' 'r

'^"'
f''^

^'°""- '^''^^

and forming a large area This inorlf • "^ frequently running together

weather. Numerous small dLvfv '" '"* "/"^ noticeable in warm
^anged more oT leT!; ZcLtl 'rln" V"? " 'T "'''^'^ ^^^ -
rotten, the rotten part possessbg LTery bhteftasy^'^JT'"''

'*"°'""
the winter as cankered area* nn *t t I ,

^^ fungus passes
old fruiting spurs CuttinTout the,, h" "':. '^'^^"^""y «* 'he base of

for Apple Scab, together with thi"*-^'**' ,^''^^'' ^"'^ '^^ treatment

mendid.
^ *"*' ""^ grathenng of rotting fruit, is recom-



Fig. 33. Ai-pl* le«Te» affeoted with Le«f Siiot (I'hyllotticfa pirino).

Black Rot (Sphaeropsis mulorum). Fitf- 35- This is a serious pest

of ripe apples. It attacks the leaves, twigs, stems and fruit. On the

If . . es it appears as little brown spots much liUc the Apple Leaf-Spot

disease On the twips or stems it appears as blackish spots and the fruit

when attacked turns at first reddish brown and later black. The sp«>rcs

consist of minute black bodies just under the skin. It differs from Bitter

Rot in not having the spores arranged in concentric rings. Bitter Kot

attacks the green fruit, while the Black Rot only attacks the ripe fruit,

and has no bitter taste. Diseased fruits should be destroyed wherever

they may be found. The treatment which is used for Apple Scab is also

recommended for Black Rot.

Powdery Mildew (Podosphaera leucotricha). This species of Pow-

dery Mildew often does much injury to young seedling Apple-trees. It

appears as a powdery-like coverinp over the surface of the leaves. In

late summer small black bodies appear on the leaf; these contain the

winter spores of the fungus. Spray the seedlings shorUy after buds open

and at intervals of three or four weeks with Bordeaux mixture.
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Fig. 36. Nectria Canker.

INSECTS AFFECTING THE PEAR.

Most, if not all, of the insects that attack the Apple are equally in-

jurious to the Pear, but there are a few additional kinds to which atten-
tion must be drawn.

The Pe.\r-Tree Psyi.i.a {^Psylla pyricola). Figs. 37, 38. Many com-
plaints have been made of late years respecting injuries to Pear-trees by
this minute insect. It belongs to the same order as the plant-lice and
scale insects which are so prolific and destructive. The winter is passed in

crevices of the bark, or in rubbish or other shelter, by the mature winged
fly, which is brick-red in color and about an eighth of an inch in length.
About the middle of April the fly comes out of its hiding place and lays
its yellow eggs on buds and twigs wherever there is a crease or scar to
afford protection. In three weeks' time the eggs hatch and the nymphs
attach themselves to the leaves or opening buds. Like the aphids, they
secrete large quantities of "honey dew" which drips upon the foliage and
branches below, and becomes covered with a black fungus growth. .As

there are several broods, probably four, in the year, the colonies increase
and multiply enormously, and are a heavy drain upon the vitality of the
tree. Fortunately they are kept somewhat in check by their natural ene-

mM
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larvai and adult stages devour immense numbers of them.

«,loh..r I ^"""^T
'°'' ^''^ '"^""^ '^ « thorough application of the limc-

Um^/ln '"uT'^ T"".^'
"^ '•«=°'""'ended for several other inserts

}:^1 T^T^^ ^^ effective, but the addition of sulphur helps to cleanoff the black fungus, and the complete mixture serves at the same tim^or the eradication of scale and oth^r pests. If it should blfou^ne"!
bu7i

"
rt ^ ^T '" '""""^•' '^^^^^^''^ '^'""'«i°" will kill the nymph

Lad^ WrdtSl/, ^V"""' '^^*? '^'" °"'- ^"^"''^ »he Aphis.li"nrandLady-bird beetles, and may also injure the foliage.

Fig. 37. Pear-tree Psylla. greatly en-
larged (after Marlatt).

Fig. 39. Pear and cherry-tree Slug.

Fig. 38 Pear-tree Psylla ; a, egg; b,
nymph; greatly enlarged (after
Marlatt).

The Pear-Tree Slug {Selandria cerasi), Fi^. ^q Leave.: of P^..
trees may sometimes be noticed hanging with^ed^and'hrown on the twgsand others with transparent patches where all ought to be green ^Aclose inspect-on of the latter will usually reveal a small slimy bfackish ordeep greenish slug, shaped somewhat like a tadpole and having an odorresembling that of red ink. This is the larva of a saw-fly, a g"fssy Wackfour-wmged creature about one-fifth of an inch in length. The fly ^vsher eggs early in June in slits which she makes in the leaves by Lanof her saw-hke ovipositor; these hatch out about a fortnight later ^ndhe slugs begin to devour the leaves, eating out irregulafpatches andeaving only the sk n of the under surface. A second brLd isTbe found.n August. Spraying with powdered white hellebore in water or wkhPans green will speedily destroy the slugs. Dusting with lime is I sorecommended on account of its burning properties. Dust of Sr kindssuch as ashes road-dust, etc., have been tried, but they merely stS tohe slimy sur ace and when the insect moults, which it'does fir dmes

It leaves it, old skin and the dust behind. This insect is equally commonon Cherry-trees and sometimes on Plum.
common
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FUNGUS DISEASES AFFECTING THE PEAR.

Pear Scab (Venturia piritia). This furgus is very closely related to

the Apple Scab. It is one of the two common diseases in Ontario that

cause crackinjr of the fruit. It may be distingfuished from Pear-leaf Scald

by the absence of the reddish brown coloration which is conspicuous in

spots of the Pear-leaf Scald. The habits of this fungous are much the

same as Apple Scab and the same treatment is recommended.

Pear Blight (Bacillus amylovorus). This fungus attacks Pears,

Apples, and allied fruit-trees. It attacks and rapidlj destroys blossoms,

young fruit, young twigs, and the disease often runs down the living bark,

killing some of the larger branches. The disease, however, varies greatly

in severity. The blossoms are first attacked just when the flower-clusters

are about to open ; they turn black and dry up as if they had been killed

by frost. The disease frequently spreads from tree to tree with great

rapiditv, the spores being carried from flower to flower by insects. The

black appearance of the attacked parts is very characteristic. The remedy

is to cut out and burn immediately the affected branches as soon as possible

after the disease appears, removing the branch some inches below where

the disease can be seen.

Pear-leaf Scai d (BMomosporium niaculatuin). This very destructive

fungus attacks both leaves and fruit of the Pear; sometimes entirely

destroying the foliage. Small pustules appear whose average size is a

little less than i-io of an inch; these consist of circular spots projecting

slightly from the surface of the fruit and leaf and are dark reddish-brown

in color. Upon the surface of these may be seen small whitish colored

spots which arc dotted with black spots irregularly over the surface. Like

the Scab, it causes cracking of the fruit. The fungus hibernates on the

bark of the host. Spraying with Bordeaux mixture holds the disease in

check; the first spraying should be applied, using a very dilute solution,

as the leaves are expanding. Clean culture is also recommended.

Pear-leaf Spot [Septoria piricola). This is a very common disease

of Pear leaves. It appears as distinct circular, oval or subangular grey-

ish spots surrounded by a purplish or reddish border, giving the spots a

characteristic appearance. The size varies somewhat, but as a rule they

are rather less than i-io of an inch in diameter. The spots on the under

side of the leaves are brown surrounded by a darker ring. The treatment

of Peai-leaf Scald is recommended for Pear-leaf Spot.

The Leaf Rust {Gymnosporangium) of the Apple sometimes attacks

the Pear and injures it to some extent. The Brown Rot (Sclerotina fruc-

ligena) of the Plum is occasionally found on the fruit of the Pear.

INSECTS AFFECTING THE PLUM.

The caterpillars of a number of moths and a few butterflies feed upon

the leaves of Plum-trees, such as the large and handsome Plum-tree

Sphinx (Sphinx drupiferarum), several Dagger-moths (Acronycta), and
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before and while the trees are in bloom, and be performed morning and
evening, when the beetles are more sluggish than in the heat of the day.
A further method is to lay pieces of board about the base of the trees and
each morning go around and collect the beetles which have found them a
convenient shelter during the chill hours of the night. Whatever plan is
adopted, it i« all important that all fallen fruit should lie daily gathered up
and destroyed before the grubs have left them to enter the earth.

This insect attacks apples, pears, and cherries also, but is most
abundant on plums.

FUNGUS DrSEASE.S AFFFXTING THE PLUM.

Pi-UM Leaf-Rust (Puccinia pruni). .Some years this disea.se is very
common in many parts of Ontario. It appears as small reddish or brown
spots dotted all over the under surface of the leaves and so abundant in
some cases as to almost cover the entire .surface. On examination these
spots are found to consist of a fine reddish brown powder, the spores of
the fungus. Clean culture is recommended.

Plum Scab (Cladosporium carpophilum). This disease is very com-
mon on Plum-trees. It is more common on the Wild Plum than on the
cultivated species, and hence the danger of having Wild Plums near the
orchard. The brownish or olive colored spots appear on the fruit a short
time before ripening; these spots run together and sometimes cover the
surface of the fruit. Spraying with Bordeaux mixture, the same as far
Apple Scab, is recommended.

Plum Pockets (Exoascus pruni). A fairly common disease of the
Plum in Ontario. The "pockets" are quite different in shape from the
normal plums, beinf, somewhat roughly oblon<r bodies of about an inch
in length. The fungus attacks the ovaries of the plum ; these swell rap-
idly, the soft tissue of the fruit becoming very spongy, and there is no
development of stone. When mature the outside is covered with a whit-
ish bloo.Ti. It is a perennial, living from year to year in the young growth
of the tree and proceeding thence in spring into young shoots and ovaries.
Cuttmg and burning the affected branches and trees is the only sure way
of exterminating the disease.

Brown Rot {Sclerotina fmcfigena). Figs. 42 and 43. This is the
most injurious disease of the Plum. The infested fruit becomes rotten,
then gradually dries up, forming a shrivelled mass which usually hangs
on the tree all winter. The surface of di.seased fruits is covered with small
brownish tufts which contain the spores. These spores, whether on the

ground or on the tree, are blown by the wind to the young fruit, where
the spores germinate and start fresh rot. By removinp th* diseased fruits

from the tree and ploughing under those that fall to the ground the dis-

ease will be greatly lessened. Spraying with Bordeaux mixture after the

young fruit has set will also keep the fungus in check.
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Fig. 43. Spores of Brown Bot of Plum
(Monilia fructigena).
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INSECTS AFFECTING THE CHERRY.

The Cherry is affected by a number of the insects already considered

(n connection with other fruit-trees. The Pear-tree Slug is quite as

abundant on the leaves of the Cherry-trees as on Pear-trees; the Plum

Curculio attacks the fruit, often very severely ; the Tent-caterpillars,

Fall Web-worm, Tussock-moth, Canker-worms, Eyc-spoted Bud-moth,

Leaf-rollers and Case-bearers all devour the foliape ; and the scale insects

suck the sap and lower the vitality of the trees. In addition to these

formidable enemies attention may be drawn to

The Cherry Aphis {Myeus cerasi). This insect differs from most of

the plant-lice in beinjf black instead of the usual preen color. It often

appears on the leaves at the ends of the boughs in enormous numbers,

causing the leaves to curl up and arresting further growth. The structure

and habits of this species are similar to those of the Apple Aphis ; it passes

the winter in the egg state on the Iwies of the tree. The remedies already

mentioned are effective in this case also, and should be applied as soon as

the first colonies are noticed. Usually the presence of the insect is not

observed until it has become vc-y numerous and the terminal leaves all

over the trees are affected. Lady-bird oeetlcs (Fig. 44) and Aphis-lions

(Figs. 45, 46) are usually to be seen feeding voraciously on the plant-lice

and assisting very materially in the reduction of their numbers.

Fig. 44. Lady-bird Beetles Fig. 45. Aphis-lion and • h

its eggs. Fig. 46. Eggs and larva

of Aphis-lion.

FUNGUS DISEASES AFFECTING THE CHERRY.

Powdery Mii.oew {Podosphtera oxyacanthcp). This fungus attacks

the leaves of the Cherry, particularly the young ones; also the tender

shoots. It appears on the leaves in small white patches, which soon

spread and run into each other, forming a thin white felt, which in some

cases may cover the entire surface of the leaf. Later on the white felt

becomes thickly studded with innumerable minute black .spots, which are

the "fruit" of 'the fungus. In later stages leaves become yellowish and

spotted and useless to the plant. Spray with Bordeaux mixture after

the leaves have fully expanded and at intervals of three or four weeks.

Three sprayings should bo suffif-ient.

Black Knot {Plowighfia morhosa). This Cherry and Plum fungus

causes large and more or less irregular swellings on the branches which

are more usually present upon the younger branches and the fnitting

twigs. They generally appear on one side of the branch only, thus leav-
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INSECTS AFFECTING THE PEACH.

The war against injurious insects is almost heart-breakinjj to the
peach-prowcr, as the special enemies of this tree mal<e such serious
attacks upon it and its less robust constitution causes it to succumb much
more readily than the sturdy Apple and other fruit-trees. It is particu-
larly unfortunate, therefore, that the San Josd Scale should have become
established in those southern counties of Ontario where alone the peach
will thrive. This deadly insect should be constantly watched for and the
prescribed treatment applied as soon as the proper' time has arrived. If
neglected, the tree is doomed to an early death and mipht as well be cut
down and burnt at once. Where peaches are grown on a large scale, it

will pay to fumigate with hydrocyanic acid gas, for which it is necessary
to have tents large enough to cover an entire tree. As this is a very
dangerous poison, the fumes being desfuctive of all animal life, it should
not be employed by unskilled persons. With proper care and the requi-
site knowledge, it may be used to great advantage and will be found to
clear the trees of injurious insects of every kind that may be upon them.

The Peach Lecanium Scale {Lecanium persica). On the twigs and
branches may sometimes be found large, soft-shelled, brown scales, very
convex and resembling in size and shape the half of a split pea. Like ail

other scale insects, these live by sucking the sap of the tree and when
numbers are present impair its vitality very much. The remedies pro-
scribed for the other scales are equally effective for this. Lecanium scales
of many kinds may be fourd on most fruit and forest trees and upon a
great variety of shrubs and plants ; usually they are not very numerous
or injurious, but occasionally they occur in immense numbers, crowded
thickly together, and inflicting much damage. If the affected tree cannot
be treated in the prescribed manner, it had better be cut down and burnt
in order that it may not become a centre of danger to others. .Several
of the species do not confine themselves to any one kind of tree, but will
spread to all that mav bo within reach.

The Terrapin Scale (Eulecanitim hiffrofasciatuni). Fig. 48, to which
public attention has recently been drawn in the daily press, is a hard
hemispherical scale, red in tho middle, with black streaks, proceeding to
the sides and. a black margin; the colors and rnarkings vary to some
extent, and individuals may be found with very little rod and others with
little or no black. When observed on a tree they are usuallv in immense
numbers, thickly clustered together and often overlapping each other.
In shape and markings they bear some resemblance to a turtle and have
therefore received the nam'e of "the Terrapin Scale." The specimens
that we have .seen were sent in from St. Catharines. Windsor and Walk-
ervillc, and in each case were found on Maple-trees. Many of them were
perforated, showing that they had been destroyed by a niinutc parasitic
insect. This scale is widely prevalent in the Northern and Eastern St*.

but is not common yet in Ontario.



Fig. 48. Terrapin Scale (Kulrranium nigrofanriutum). Adult femalea on wig
of peach; enlarged about three timM (af.er Sanden, V. H. Dept. Agr.).

It attacks a iarjje number of wild and cultivated trees and shrubs,
and is especially injurious to peach trees. As it will readily spread from
one tree to another, it is important that any wild trees found to be infested
should be cut down and burnt at once. The only remedy for the insect
when it attacks fruit-trees is to spray with kerosene emulsion in the fall
and winter or in early spring before the leaves come out.

The Peach-Tree Borer {Sanuinoidea exitiosa). Fig 49. Unlike the
borers already referred to. this insect is not the grub of a beetle, but the
caterpillar of a moth. Next to the San Jos^ Scale, it t kes rank as the
worst enemy that the peach-growcr has, and prior to tht arrival of the
scale destroyed more trees than all other causes combined. The parent
moths are very pretty creatures; the male has a steel-blue body with

Fig. 49. Peach-tree Borer: 1, female moth; 2, male moth.

golden-yellow markings and clear transparent wings which expand about
an mch

;
the female is considerably larger and totally different, the body

bemg more than twice as thick, of a similar {flossy stcct-blue color, but
crossed with a brilliant band of orange ; the fore wings, which expand
an mch and a half, are opaque and steely-blue like the body, while the
smaller hind wings are transparent with a margin of scales of the same

m



steel-blue color. The molh» are i>n the winjj from Hb«>ul the be|finnin»f
of July to the clo«e of summer, an they do not all come out of the chry»-
alids at the »ame time. The eggs are laid in crevices on the trunk of
the tree close to the ground, and the larvw when hatched bore through
the bark down towards the root ; their pre<ience is usually indicated by n
mass of gum mingled with bits of bark and excrement which is exuded
from the burrow. As the eggs are laid at different times during the
summer, larvw of all sizes may be found when winter sets in. During
the cold weather they remain torpid in their burrows and complete their
feeding and transformations in the spring.

All sorts of remedies have been tried for the destruction or the pre-
vention of the attacks of this insect, but no thoroughly satislactory one
has yet been found. On the whole, ihe b«-st plan is to carefully examine
nit the trees, one by one, and cut out with a sharp knife the worms whose
presence is indicated by a iiass of gum. This is a slow and therefore
expensive operation. Wrapping tar-paper about the trunk and a few
inches bciow the surface of the soil will keep the moths from depositing
their eggs. Mounding up the base of the trees with earth is also done
with the same object in view, but there is a danger of injuring the bark
and therefore the health of the tree, if the earth is left too long
against it. W^ashes of various kinds have been tried, but most of them
are dangerous owing to the tender character of the bark; the only one
that seems to be both effective and safe is gas-tar, the smell of which
keeps away the moth. It should be used with care and tried on a few
trees to begin with before applying to a whole orchard.

Among other insects affecting the Peach may be mentioned the Plum
Curculio, which injures the fruit, and a black Aphis which often swarms
en the leaves.

FUNGUS DISEASES AFFECTING THE PEACH.

Peach LEAF-Cufti, (Exoascus deformans), Fig. 50. This disease
usually becomes apparent early in the season, when it attacks both leaves
and young shoots. The leaves become thickened and much distorted,
and the edges curled, giving a characteristic appearance. When only
small areas of the leaf arc attacked, they become arched and pale yellow
or reddish in color. When much of the leaf is involved, such a pro-
nounced curling may be produced as to almost bring the edges of the
leaf together. The color of the attacked parts varies from yellow to red.

The fungus hibernates in the tissues of the tree and therefore reappears
each year. Fallen leaves should be collected and burned; and those
branches which bear diseased leaves should be pruned back beyond the
point of infection and thus jc^et rid nf the perenni.-jl p.irt of the fungup.
Spraying with dilute Bordeaux mixture just when the leaf-buds are be-
ginning to expand and again at an interval of three weeks will be found
of much benefit.

3 Bull 168
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INSECTS AFFECTING THE GRAPE.

Tmi Gram-Vihe FtiA-BifTLB (Haitka ehalyb0a), Fl£. si. Amow
the numerou. Uuject enemie. of the Gr.p« the first to appear in the spring
i« thli Flea-beetle. It •• « .mall •teel-btue crature. .ometime. metallic
green or purple, about one-iixth of an inch long, with the thighs of the

(

Cirape-vitie Flea-beetle.

hind-Iegs greatly enlarged, ..nabling the lively littlo insect to lump tc.some distance; hence the ',ame •'Flea-beetle. •

It winters in the adult
stage under fallen leaves ind other rubbish and comes out as soon as the
weather is warm enough to -ause the buds to swell. Upon these it feeds
boring into them and devout ing them, and to such an extent that some-
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Hn. 0!^. HoNo C'liafor (Mttcnitlnttiihis siib.iliiiioniix) ; ,t, ]n'vt\f b. larvii ; c and «/,

mouth parts of same; e, pupa; /, injury to leaves and blossoms witli
beetles, natural size, at work (after Marlatt, U. S. Dept. Agriculture).

The beetle is of a dull yellowish brown C()lor, Ii.ilf an inch ionj,' with
very long:, spiny leps, from which it gets its scientific name. It is a dif-
ficult creature to do anything^ with, as Paris green has little or no effect
upon it. In gardens the best plan is to destroy the insect by hand-pick-
ing, or by jarring from the plants into pans containing a little coal oil;

this should be done in the morning and evening when the beetles arc not
so lively as in the heat of the day. The breeding places, if they can be
discovered, .^hould be plowed up and planted with some crop. In any
case no pastures should be allowed to remain long in grass, but should
be treated in a regular rotation of crops as in the case of other fields ; if

let alore they g-radually become the homes of Mav beetles or "June-
bugs," wire-worms, and other destructive inserts.

The Spotted Pei.idnot.a {I'clUuota punctata), l<'ig. 53. .\ third and
very much larger beetle is to be numbered among the insects attacking
the vine; it is a handsome creature, about an inch and a half in length,
oval in shape, and very convex above. The head is black, the thorax
somewhat bronzed, and the wing-covers clay-yellow with three Mark
spots on each side; the utuler surface is dark metallic green. These
beetles may be found upon the vines eating the foliage during July and
August; they belong to the same family as the Rose-chafer and the May-
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at the end of June, the caterDilLrrfrnnT t^u'^
^'"^"^ .°^ "' '' ^PP^ars

spend the winter in the cTrSfs staTef u-T'V'' ^.^^ember and
in May.

cnrysal.s state, from which the moth comes out
The motli is a beautiful in.sect fFie- c') «,;*», i^

expanding about two inches and /h^tf, ,^ "'"'''^'^ fore-wings
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I usty red in color without markinffs. These insects are called Hawkmoths
|roin their swift darting flight from flower to flower at dusk or early even-
ing; they poise on swiftly vibrating wings, like Humming-birds, and
suck the nectar from tubular flowers with their long, slender tongue,
which coils up beneath the head like a watch-spring when not in use. The
name Sphinx is derived from the attitude often assumed by the cater-
pillars, which hold up their head and front segments so as to present a
fanciful resemblance to the mysterious Egyptian Sphinx. (Fig. 54.)

Fig. 55. Green Grape-rine Sphinx Moth.

The other species affecting the vine, the Achemon and the Abbot
Sphmx, and the White-lined and Dark-veined Deilephilas, are very simi-
lar in their habits and their caterpillars feed in the same way. Being
large and voracious, they sometimes entirely strip a branch of its leaves
They are kept in check by their parasitic enemies and seldom, therefore
appear in large numbers. As their presence can be detected by the
denuded branches, or their large black or brown castings on the ground
beneath, they can easily be got rid of by hand-picking. It is only on
young vines that they are likely to prove very injurious; the foliage of
the older ones is so luxurious that the loss of leaves in this vvav is hardly
appreciable.

Fig. 50. Wood-nymph Moth
Fig. 57. Wood-nymph; r and /, eggs;

«, caterpillar.

The \yoon Nymph Caterph.i .\rs {F.udryas grata and unto), Figs. 56,
57. Occasionally the grape-vine is found to be severely attacked by scat-
tered caterpillars of a bluish color. On close inspection they are found
to be very prettilv marked, each segment having an orange band crossing
It in the middle and half a dozen black lines on the purplish-blue ground
color; the segment behind the head and one near the tail arc more con-
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spicuously decorated with orange. The ndult moths are very beautiful

they are numerous enough to demand attention.
^

caterpirrs'of othi'r'rH'''''f
''

T*^
°™''^ CATERrMu.AKs. A number ofcaterpillars of other kmds of moths feed also upon the leaves of the irrine

at^rmS^tcomJ''^ '" "''^ P^^^'"^"'"^'^ '"i^^-"--' '-^ th^v ar?.i'Etimes to become so numerous as to require spraying with Paris green.

t« hll'^
<^«APE-V,NE Leaf-Roller (Deswia maculalis) is nearly alwaysto be found on the vine and may be discovered by the 1 aves ro led uo incyhndnca form which the larva inhabits. The moth i b ack wUh sSmeuh te spot.s on the w.ngs .nd white fringes-a beautiful little createThere are two broods during the year. When disturbed the lively cl^er^

s therefore difficult, but the increase of the insect may be checked byburning the leaves in the fall.
^ cntcKea ij>

i-'ig. ."W. GrHpi'-viiu- (ioometoi
caterpillar and moth.

'•'ig- ")9. A Ciit-Horm Caterpillar
and Moth.

The Grai>e-\ine Geometer (Cidaria diversilineata) Fiir -8 U . ...i

.veilow moth with forr-wings crossed and recrossed with darker lines In

come brthrit'^'"'''"
"" '^""^''"^^ ""'^*^'-"-- ^^' may ton b^over-come by the Pans green treatment.

The Yellow Woolly-Bear (Spilosoma virfriuica) will feed uoonalmost any kind o plant, but seems to particularly re ish he leavesTfthe grape. The ha.ry caterpillar must be very familiar to every one Themoths are soft pure-white creatures with a few black dots on the winesand orange bands and black spots on the body
^

.u uT^'l r'T-''''''
"^ •^'i'^bing Cut-worms' '(AfrroiLs), Fig. cq attack

re'Sew no^St
"' ''' ^''''-

J"^^^
''' nocfurnal'in thdrSbi and

n,,^ f .T
° IT f"

'''^" "P*'" *^*^ ^'"*^''- r^U'-inS the night they comeout of their hiding-places, cKmb up the vines and devour the leaves. The
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best remedy for them is a mash of poisom-d bran ir.ade by slightly mois-
tening 25 pounds with water in which some suifar has been dissolved
and then addrng 4 ounces of Paris green ; the poison should be gradually
dusted on the top and stirred all the time, otherwise it will sink through
the bran at once and be ineffectivo. If bran cannot be obtained, flour may
be used mstead. A handful or two of the mash should be placed at the
base of each vine. When the caterpillars come out they will eat this mix-
ture in preference to anything else and then return to their hiding-places
to die. " '

Many other caterpillars, great and small, feed upon the foliage of
the grape, and may from time to time become destructive. Spraying
with Pans green will get rid of them whenever thev appear to be dan-
gerous.

The Grape Leaf-Hoim-ek {Typhlocvha vitifex). This insect is com-
monlv, but erroneously, called "Thrips." It is a minute creature, about
one-eighth of an inch in length, and is to be found in great numbers on
the under side of the leaves. When disturbed it hops with great agility
and quickly takes flight. When seen under a magnifying glass these
insects are found to be prettily marked with different colors, red, yellow,
etc., and are believed to represent several species. The larvte appear in
June and resemble the adults, except that thev are smaller and wingless;
they moult several times and the empty cast-off skins may often be found
in great numbers sticking to the leaves. These insects belong to the
order of true "bugs," and are furnished with beaks for sucking the
•juices of the plants, not with jaws for biting; con-equentiv thev cannot
be poisoned thr ugh their food, but mu.-t be treated with contact reme-
dies sach as strop.g tobacco water, whale-oil soap or kerosene emu! on.
Their presence is usually made known by the blotches they produce on
the leaves from the exhaustion of the sap ; and as thev occur in immense
numbers they often destroy the whole leaf, causing it to look as if

scorched, and to drop from the vine, fn winter the .idi take refuge
under leaves and rubbish, and may be destroved. with several other of
the insects here referred to. by raking up and' burnin 11 such material
in the autumn.

The Grape Phylloxera (I'liylloxcra vastatrix). Fig. rto. In the wine-
producing countries of Kurope no insect has a more evil reputation or is

more dreaded than this native American species, which has caused enor-
mous losses to the vine-growers and almost destroyed the chief industry
of many large districts in France, Spain, Portugal' and other countries'.
Volumes have been written describing its history, habits, distribution and
the remedies that have U. tried for its control. Millions of dollars
would not cover the losses it has entailed. Now, happily, it has ceased
to be a serious pest, though it has by no means been exterminated.
Relief was obtaired in Kurope by grafting their own varieties on Ameri-
can stocks which are able to resist the attacks of this insidious foe.
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roots. p*rSg?wlrnir^r'UT "\;!« ""^"S^'-ound and attacking the
roots, and therffore t" fos, A"!!u^,

"^"'^ '""'"^ «"d ^'^'^ of the
the leaves, covering theJ w th smaH ea^'a^n^ =

*''
''^'u".

'°^'" «"-'^«

"Si
causing their destruction.

Phylloxera galls on a grape-leaf.

•n '"lisrworSVn^EcoJoSp^^ ''"7 remarkable one and may be found
occupy more space than T^vaiaS^'"^^^^

'° fuHy describe it here woulS
The figure will serve f„r the r-'..^"^ f^^ hardly to be necessary,
term can be overcome by the us.''"f k"" ."!•?" ^^"- '^^^ root-infesting
plan is to grow theTeMsLnt / !

b.sulph.de of carbon, but the better
grafted. ^ ^ ''''''"' '''^^' "" «hirh the choicer varieties mav be

Fig.
61. Grape-ber,v Moth (magnified); eaterpillar\„d affected fruit

.rapJs"LfTp;^othin;lruritrd^r^^^^^^^^^^^ ^"- '^'^^ ^'^
the bunches may be noticed and if rt^nn ^-"^^ ^^'^ ^"^ ^^ere on
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bu^c^' Wh" °^n'''''
'"^'' ""^ ^"""''y '"J""'« ^'''^ ^«'»e of the whole

it cut'fo^th? ^'""""J' r^^' ^ ""»^ °"* °^ « P«^t'«" «^ « leaf tha^

„v ?[ ^ P." P°uf '
'""^ ^^"^ P^"**" *''^°"^h the chrysalis stage. Thetiny moth .s s ate-blue in color with red-brown markings on fhe fore!

Auflu '''*.'"T* ?1^? '^ destroyed by burning the leaves in the autumn.
All fallen fruit should be regularly gathered up and fed to pigs or deeplybuned m the earth. Where a few cho., . vines only are grown U S bequ te worth wh-le to cut out all discolored berries as si>n as they arenoticed and get r.d of the worms before they have extended their injuries

FUNGUS DISEASES AFFECTING THE GRAPE.

Black Rot (Guignardia Bidwellii), Fig. 62. Attacks both leaves and
truit ot the Grape, producing conspicuous circular reddish brown spots
on the former. The fungus causes the fruit to rot, the color at this stagebemg brown but later on the berries become dried up, forming wrinkled,
brownish or black, hard mummy-like bodies which adhere to the vine for
sonie time. When the surface of the grape is examined closely it is found
studded with innumerable small black dots, the fruiting bodies of the
fungus. Spraying with Bordeaux mixture should begin about the first
week in June or just before the blossoming period ; the second application
should be made about three weeks later, and the third about two or three
weeks later still. Three thorough sprayings will keep the disease under
control

Fig. 62. A cluster of grapes rendered worthless by Black Rot.

Tt,:e^f°"'''''
^^'^"=/''

°J
^«o^^ R"i OF THE Grape {Plasnopara viticola)

?ru ortrGrat '
Th' T''' ^''°'" ^"' young shootsf tendrils and

J^l / ? : 7^^ '^'^^^^^ '^"^ ^PP«^" as yellowish spots on theupper surface of the leaves. These increase rapidly in size and number!



attacked the leaves fall „ff i„ aCt twoteel "'*'?.
'^'T/

^^'"'" '''•^Jv

frequently lose all their leaves thLnrl^' *?'' '" '*"'' ^'^^ '^e vines
f the clusters thems.hs orT'mik^d ^^'^

^'"" development, even
.s recommended for this trouble lo"^- ''' »''«=«""«"' for Black Rot

youn^^Xa^'S/^'Z: '/Sirs
^'^'^ ^-^^ ««-^^ '-ves.

the upper surface of .he leaves and o^t'h" 7 '^"''^^ '"'""-^ P'''^^^^ ""
the summer the fruits bernm. „ n u

^'""- towards the end of
attacked ..rapes crlTan^XLC^hher^:' "th^

^""°^* '"^^'*= ^"'^

Rot will also keep the PowderTMlw: fn leck
"'"'"'^"' ""' '''"'^'^

cnsea^i:z:::?:;°:i,^;f^^^^^{^«-/-« «««^v.«.). This
the canes, where it appears as smll.K ^^P^'' "'"^ '""'*' ^'^^P^ciallv on
and form len^thenedTp^ts Whe" /r'H

'""''' ''^'''^ som.tln^.s unite

brownish or blackish sSs ulh
"

". "" ?'^'"**"^' ^''^-^ '''^"^^

centres of these bocomrerev L "" T '"' ^''*="'^'' ""»""«; ^^e
rins with a dark bordeTon t7 '"^.,'*"^'-"!'"d'njr this a conspicuous red

attacked do notwSr ,r tu n^ '"''V ^°'"*=ti'"es appears. Berries
or "Brown Rot -Z 17^ » '"

V" ''"""^ ^^^*=''™^ *" '" """^^-k Rot"
and the berries "ass metn KafsSe 'rr^ """^^^'^^^ ^^•''"'*'^^-

on leaves, fruit or shoots Tho '!. ? '^
•

''^^ "-P"'*^' P^**^ '^^' *'"*''•

as for Black Rot willC thl f n
*" "^T"^ ''''^ ""^''*'^"'' '"'''"^^•K<(p this funjriis und«r control.

IXSKCTICIIJES.

The followinij instructions f«r fk«
eides referred to in the.i ^"ies are th'^'''''T"""

"^ "^'^ ^''^-"'* '"^-ti-
found the most effective Tn'pr^ ice l"":^'.^;' ""./^ -hole have been
some prefer a variation in the quaniitie; ore k%''' ' "" ^""^^ '^''^'^' «"'«
a Rreat d.al depends upon tL care hich

'"''•• ''"' "" "'^^•^''^' ^^^^^d.
and the skill with whicIHt is appHed /„ thr''""''^J"

'^"^ P' '^'^^t'""
•"ake.s perfect, .nd a remedv Ed no" uj;/" Tl^^ '^''''^''

P'^'''^'^'
proved absolutely effective on its first .pXlion''

''""" '' '^"^ ""^

A^rriculture. ''In-ictidr nd S;4"lr''-'B\r.''-^
''^^^ Department":;

cured and studied by every fruitlgro^S: '^^^ '''""'^ •'^' P""^-

f.iME-Sn.PHi'R Wash.



45

w«rer and added to the lime, which is slaked in abc.ut i? jrallons of warm

and a half m a kettle, or better, in a barrel with live steam. It shouldIH- made up to 40 gallons with hot water, strained into a sprayinrtank

ron, M ' ,k"1^^''
5°'^''"'^^ "'"'^* "^«^ ^"^ satisfactory, bST thosefrom j^he nc.ghborho<xl of Guelph contain too much magne,ia to be 7er-

de«.riilTin"BulIetIn Tst"'"
'" '"^'""'' ^'"^ ^^^'^ -'''<^»' -'» »- ^-"'^

SPRAYING REMEDIES.

I'ahis Green axi> Bokueaix Mixture.

Four pounds of fresh lime, 4 pounds of bluestone. and 4 ounces ofPans green, thoroughly mixed in 40 gallons of water. n all caes wherespraymg w.th Par.s green is recommended in the foregoing pages k Isadvisable to add the bluestone (or Bordeaux mixture) in order to counte !
act fundus diseases at the same time as the insects are destroyed Th.bluestone (copper sulphate) should be dissolved by suspending it in a

TrT^T^U
*=°"t.«";'"fir 4 or 5 gallons of water, and Vhe li^e slakedm another vessel; ,f lumpy, the lime should be strained through coartesackmg. Pour the bluestone solution into a barrel and half fill vv^hwater; dilute the slaked lime to half a barrel and mVx the two togetl^ ;!^

into th T «^7" ff'^^'d "^.-^^de into a paste with warm water, pour^'d

The IhhV
"

Tm "'l""'^
th"^""Phly. The mixture is then ready for useThe addition of the hme prevents the poison fron, s.-orching the foliage.

Kerosene Emilsion.

The following is the formula recommended bv Dr. Fletcher rCentr-.IExperimental Farm Bulletin No. 52)

:

' C-entral

Kerosene (coal oil) , „
Rainwater 2 gaUons.

Soap
I gallon.

i pound.
Boil the soap in the water till all is dissolved ; then, while boiling hot, turn
tt into the kerosene and churn the mixture constantly and forcibly with a

7JuT T/r' ^""T-
^""'-^''^ ":'""'"' ''^'" '* "•'" ^ "f ^ smooth: creamy

^^Z\ • • ''"'V'''""
'^P«^f«^t• it ^^i" adhere to the surface of glassw,thn»t oilmess. As ,t cools it thickens into a jelly-like mass. This f vesthe stock emulsion, which must be diluted with nine times its measure ofwarm water before using on vegetation. The above quality othreogallons of emulsion will make 30 gallons of wash.
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equal .mount of .our milk in.teS „r ? * ""»''"!«n««y by usinir an

kero«jne; the whole is then v I , "^l***"
«'*'*««' 'o"" every quart of

"linutes, and the emul/ion I! reaTio^'^u ''"Tl '°' ^^-^ two^ our
•calchnp the flour before addfn "̂he /ero^.n '

" *"" ^" '°""d that bydoe, not separate in the least afer st/nH!
'/'" "*^*'"*'"* «^'""'«ion whichw. h

, ounces of flour, by mixinTthe rtSi^ " **'"*'.'=«" »« P™P«-dkercene and emulMfyin/with tLgJ^Tofl^uT ""' ''""'^ "'

^^
Tobacco Wash (for destroying Aphis).

whale-oU soap in one gallon of hot wat*. .?'^-'
'''u""'^"

°"^ P"""d of
d..ssoIved soap and app% with a spraTpimnirfo^c-K?''"^*'"" '"»° ""=H -y pump as forcibly as possible.

Soap Washes.

-r S^r^^:nS;;^;:St:';^ /^ j^^
ga„ons of warm wa..

Another remedy for Aphis is thTZ ^'"°"' ^°' «^™«" ^phis.
chips in 8 gallons of wafer or an ho T^ =.

^°" « P«""d» of quassiasoap in hot water; strain thVquass^adV'r'''^ ^ P°""'l« °f '-hale o3

wmH^n'l^'''
dilute to make ,i gaTont °ir T'^ ^"^ "'*'^ ^'^'^ «-PWill k.ll the plant-lice and not ^jure the trees'"^

' *''"' ''°''^^'^

FUNGICIDES.

Bordeaux KIixture.

and p; ;:,uTdt of'tIh"[iiT &::UW:Ll7?" ^^'P^-^^^ (^uestone;The larger quantity of bluestone U r^f ^ ^^^ '" ^o gallons of water
growers, as an equal amount orHm.'"^'^ ^^ •"^"y practical frul 1
sJowly. and to be more n£^^^tocl^"C''''""V^' mixture to act moremay be of advantage by cau^ng the m xtur^'.""^' •

^" ^ "^^* »«««°n
'

The best quality of quicklime should bLusS "'"" ''' ''^"''^"^^^ '°"?er.

whicMs^e-^ei;^ --,:;; ^^hfl^E^?^^^^--

MMMMto
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green. Thii will destroy many kinds of injurious insects »u well a*
fungus diseases.

Test the Bordeaux to find out whether sufficient milk of lime has
been added. This is most easily done by means of the ferrocyanide test.
A saturated solution of this substance can be purchased at any dru»rgist'»
for a few cents. In testing, place some of the Bordeaux, which has been
thoroughly stirred, in a saucer, and add a few drops of the ferrcH-yanidc.
If sufficient lime has been used, no discoloration will appear, but if insuf-
ficient, a deep, dark brown color will be produced.

Ammuniacal Copi>bk Carbonate.

This fungicide is useful for application to trees when the fruit is well
advanced and might be disfigured by the employment of Bordeaux mix-
ture. The following are the materials used : s ounces of copper carbon-
ate, 3 pints of ammonia, and 45 gallons of water. For instructions re-
garding the preparation of these materials see Bulletin No. 154.

In the foregoing pages descriptions and figures are given ol the
injurious insects that are commonly found upon fruit-trees. If the reader
should meet with others regarding which he desires information, he is
requested to send specimens to the Department of Entomology, Ontario
Agricultural College, Guelph, and to mention any particulars that he may
have observed. Immediate attention will be given to the enquiry and the
specimens will be reported upon with any information or advice that can
be offered. Living specimens should be enclosed in a small tin or wooden
box, with some of the plant upon which they arc found ; it is not necessary
to make any holes for the admission of air. Dried and fragile specimen's
should also be sent in strong cardboard or wooden boxes to prevent their
being crushed in the mail. If the packet is marked "Entomological
Specimens," the postage is one cent for two ounces.

Specimens of fungus diseases may be sent in paper or cardboard
boxes

;
the postage on them is th.it of fourth class matter, viz. . one cent

per ounce. Twigs, blossoms or foliage may be sent as "Botanical Speci-
mens" at one cent for four ounces.
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