
IMAGE EVALUATION
TEST TARGET (MT-3)

l<

4^̂

1.0

I.I

11.25

iai2t 121

mm jm

:? 1^ i2.o

iOH

HL!4iJ4

6"

Riotpgraphic

_Scmces
Carporatioii

as «Vei7 MAM STRUT
WIISTIR,N.Y. 14StO

(71«)t72-4S03



CIHM/ICMH
Microfiche
Series.

CIHM/ICMH
Collection de
microfiches.

Canadian Instituta for Hiatorical Microraproductions / Inatitut Canadian da microraproductions historiquaa



am

Technical and Bibliographic Notas/Notaa tachnlquaa at bibliographiquaa

Tha Inatituta haa attamptad to obtain tha baat

original copy availabia for filming. Faaturaa of thia

copy which may ba bibliographlcally unlqua,

which may altar any of tha Imagaa In tha
raproductlon, or which may algnlficantly changa
tha uaual mathod of filming, ara chackad balow.

D

D

D
D
D

D

Coiourad covara/
Couvartura da couiaur

I I

Covara damagad/
Couvartura andommagte

Covara raatorad and/or lamlnatad/
Couvartura raataurte at/ou palllculte

r~n Covar titia miaaing/
La titra da couvartura manqua

I I

Coiourad mapa/
Cartaa gAographiquaa an couiaur

Coiourad Ink (l.a. othar than blua or black)/

Encra da couiaur (l.a. autra qua blaua ou noira)

D

Coiourad piataa and/or illuatrationa/

Planchaa at/ou illuatrationa ar couiaur

Bound with othar material/

RailA avac d'autraa documanta

Tight binding may cauaa ahadowa or diatortion

along interior margin/
La re llura aerr^e peut cauaer de i'ombre ou de ia

diatortion la long da la marge Intirleure

Blank laavaa added during reatoration may
appear within the text. Whenever poaalble. theae
have been omitted from filming/

II aa peut que certainea |>agea blanchea ajoutiea

iora d'une reatauration apparaiaaent dana la taxte,

mala, loraqua ceia Atait poaalble, cea pagea n'ont

pea At* flimAea.

Additional commanta:/
Commentairea aupplAmantairaa:

L'Inatitut a microflimA la meilleur exemplaire
qu'll lul a AtA poaalble de aa procurer. Lea dAtalla

de cet exemplaire qui aont paut-Atre uniquee du
point de vue b^biiographiqua, qui pauvent modifier

une Image reproduite, ou qui peuvent exiger une
modification dana la mAthoda normala de fiimage

aont IndiquAa ci-daaaoua.

[~n Coloured pagea/

D

Pagea da couleur

Pagea damaged/
Pagea andommagAea

Pagea restored and/oi

Pagea reataurAea at/ou pelliculAea

Pagea diacoiourad, atainad or foxai

Pagea dAcolorAea, tachatAea ou piquAea

Pagea detached/
Pagea dAtachAea

Showthrough/
Tranaparanca

Quality of prir

QuaiitA InAgaie de I'lmpreaalon

includaa auppiementary matarii

Comprend du matAriel aupplAmentaire

Only edition available/

Seule Adition diaponible

p~| Pagea damaged/

I—I Pagea restored and/or laminated/

rri Pagea diacoiourad, atainad or foxed/

r~n Pagea detached/

I I

Quality of print variea/

I I

includaa auppiementary material/

I

—I Only adition available/

Pagea wholly or partially obacurad by errata

silpa, tiaauaa, etc., have been refllmed to

enaure the beat poaaibie image/
Lee pagea totalament ou partieiiement

obacurciea par un feulHet d'errata, une pelure,

etc., ont AtA filmAaa A nouvaau de fa^on A

obtanir la meilleure linage poaaiUa.

Thia item la filmed at tha reduction ratio checked below/
Ce document eat filmA au taux da rAductlon IndiquA ci-daaaoua.



TIm copy fllm«d h«r« ha* b«*n r«producad thanks

to tha ganarosity of:

National Library of Canada

L'axamplaira film* fut roproduit grAna it la

gAnArosit* da:

BibiiothAqua nationaia du Canada

Tha imagas appaaring hara ara tha baat quality

possibia considaring tha condition and lagibiii^w

of tha original copy and in kaaping with tha

filming contract spacificationa.

Las imagas suivantas ont AtA raproduitas avac la

plus grand soin, compta tanu da la condition at

da la nattatA da l'axamplaira flimA, at en
conformity avac las conditions du contrat da
filmaga.

Original copias in printad papar covers are filmed

beginning with the front cover and ending on
the last page with a printed or iiluatratad Impres-

sion, or the back cover when apprcprlate. All

other original copies are filmed beginning on the

first page with a printed or Illustrated Impres-

sion, and ending on the lest page with a printed

or illustrated impreaaion.

>
The last recorded freme on each microfiche

shall contain the symbol -^ (meaning "CON-
TINUED"), or the aymboi y (meaning "END"),

whichever applies.

Maps, plates, charts, etc., may be flimed at

different reduction ratios. Those too large to be

entirely Included in one exposure are filmed

beginning in the upper left hand corner, left to

right end top to bottom, aa many frames as

required. The following diagrams Illustrate the

method:

Lee exempiaires origlnaux dont la couverture en
papier tl imprimAe sont flimsy en commengant
par la premier plat at en termlnant solt par la

dernlAre page qui comporte une empreinte
d'impression ou d'iliustration, solt par la second
plat, salon la cas. Tous las autras exempiaires
oHglnaux sont fllmAs en commenpant par la

premlAre page qiii comporte une empreinte
d'impreesion ou d'iliustration et en termlnant par

la darnlAre page qui comporte une telle

empreinte.

Un dee symboles suivants apparattra sur la

derniire image de cheque microfiche, selon ie

cas: la symbols — signifie "A SUIVRE", Ie

symbols signifie "FIN".

Les cartes, planches, tableeux, etc., peuvent Atre

filmAs A des taux de rAduction diffArents.

Lorsque Ie document est trop grand pour Atre

reproduit en un seul «:llchA, 11 est filmA A partir

de I'angle supArleur geuche, de geuche A drolte,

et de haut en bes, en prenont ie nombre
d'images nAcessalre. Les diagrammes suivants

iiiustrent la mAthode.

1 2 3

1
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VIII.

—

On the Introiluction and Dissemination of Noxious Insects.

Bij "Wm. Saunders.

(Read May 20, 1882.)

During the early settlement of Canada, injurious insects were much less abundant

than now, many of those most destructive having been imported from other countries,

chiefly from Europe. In their native haunts efficient checks to undue increase have been

provided in their insect enemies, •chiefly parasitic species which prey upon and destroy

them ; but, unfortunately for America, these useful parasites did not accompany the des-

tructive species in their migrations. Hence the latter, finding themselves placed amidst

abundant food, increased amazingly and soon became a serious source of trouble.

Among those injuring our staple crops, we have the wheat midge {Cecidomyia tritin},

introduced into this country about sixty years ago, and which since that time has spread

over a most extensive area, bringing dismay and desolation wherever it has appeared in

force. It is probable that this insect was first introduced either at Montreal or Quebec, in

wheat brought from Great Britain, but it wa« first noticed as destructive in north-western

Vermont in the year 1820. Within the next twenty-five years, it rapidly increased and

excited much alarm among farmers in the Province of Quebec and in the Eastern and

Middle States. In 1854 it was enormously abundant, and it was estimated that the midge

destroyed that year, in the State of New York alone, fifteen millions of dollars worth of

wheat. In 1856 the loss in Canada was believed to exceed two and a half millions of

dollars, and in 185*7 it destroyed about one-third of the entire Canadian wheat crop. For

some years after it continued to be very destructive, but gradually lessened in numbers

;

and of late years this great staple product of the country has not been injvired by this

insect io any appreciable extent. Whether this immunity is due to climatic influences, to

improved methods of cultivation and regular rotation of crops, to the introduction of

superior varieties of wheat, more or less midge-prool", or to the friendly help of insect

parasites, is unknown. ' Probably all these causes may have combined to bring about this

beneficent result.

The Hessian fly {Ceculomi/ia dedrudw) is also generally believed to be an imported insect,

brought here during the latter portion of the last century, although some distinguished

entomologists believe it to be indigenous. This has also at times been a terror to the

farmer, blasting his hoix's and materially lessening the revenue which should have

rewarded his honest toil.

The cabbage butterfly {Pieris rapa), which has proved sui-h a pest to the market gardener,

made its first appearance in this country, at Quebec, during the period of the American

civil war, and is supposed to have been brought over with fresh vegetables, supplied to the

British troops sent to Canada at the time of the Trent difficulty. The insect has since

spread over an immense area and multiplied enormously. It now extends from the Gulf

cf St. Lawrence, all through the Eastern and Middle States, as far west as Nebraska and

south to the Gulf of Mexico.



78 WILLIAM SAUNDERS ON THE INTRODUCTION AND

Thp codlinjr moth {Curjtorapsa pomonella), the great scourge of the apple-grower, was
broiight here about the beginning of the present century, and during the comparatively

brief period which has since «>lap8ed has spread over the greater portion of the North

American continent. It is abundant and very destructive throughout the greater portion

of our own country, exists throughout the Northern, Middle and Western States, and of

late has found its way to the Pacific Slojie, where it is committing great havoc among the

apple and pear crops of that fine fruit region.

Among the other uninvited immigrants from Europe, in this department, the following

are worthy of mention : the grain weevil, (Sitophihis f^runarim),the meal worm (Tenebrio molitor),

the bark louse of the apple {Aspulhtus coHchiformis), the gooseberry sawfly {Nematus ventricoxus),

the currant hor&v {EgermlipuHfornm), and the asparagus beetle (Crioceris asparagt) ; and there are

many others of less note. All these have now become widely disLcminated and, in their

several spheres of operation, impose upon our farmers, gardeners and fruit-growers a heavy

yearly tax in time and mouey, in the efforts necessary to keep them in subjection.

If Canada has provided a port of entry for several of these pests which have since

invaded our iieighbours adjoining, we in turn have been supplied by them with the

Colorado potato beetle (Don/phom deremlineota), which has migrated from its former quiet

home in the cafions of the Rocky Mountains and, fired with the spirit of progress so char-

acteristic of the United States, has availed itself of all the advantages of transport which

an advanced civilization affords and thus spread rapidly over the greater portion of the

continent.

The manner in which many of these pests have been introduced is not difficult to

account for. The larvae of the wheat midge lie dormant for months in the dry wheat

heads, or amongst the grain when not properly cleaned, and during this inactive period

may be carried with the grain many thousands of miles. The Hessian fly passes a long

period of inactivity lodged in the wheat straw. The second brood of the codling worms

remains in the winter apples as larvae, or about the apple barrels as chrysalids throughout

the winter, and thus abundant opportunity is afforded for its distribution. These are given

as examples, but many other similar instances might be cited.

With the onward march of civilization, the opening up of new iwrtions of the country

for settlement and the many means of rapid transit from one point to another, unlimited

facilities are afforded for the dissemination of destructive insects. An insect on the

Atlantic coast may take shelter in a railway car for a single night and the next day be

found hundreds of miles in the interior. It was thus with the Colorado potato beetle and,

within a short time after it invaded Ontario, it was found in Quebec and Nova Scotia.

Many sjiecies are strong on the wing and able to fly long distances ; in this way the

cabbage butterfly lias mainly spread itself.

Among the methods suggested for the subduing of injurious insects, there are none

which offer so great a prospect of success as the encouragement and protection of those

insects which feed on other insei'ts, sui'h as the lady-birds, ground beetles, tiger beetles,

etc., and more especially by the introduction of those useful parasitic insects which in

their native homes are always attendant on these destructive species and keep them within

due bounds. In Europe, although the wheat midge is indigenous, it is rarely very des-

tructive for the reason that there are three distinct species of minute parasitic flies which
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attack 'jid destroy it. We imi)orted the midge but did not bring the parasites with it.

In the case of the cabbage butterfly it is different ; here the parasite has accompanied or

followed the butterfly, and although it is not capable of spreading itself so rai)idly over a

given district, yet it industriously follows up and finds its victims wherever they may
establish themselves and, within three or four years becomes so numerous that it keeps

the troublesome butterfly under. For man to know how best to fight his insect foes, ho

must first acquire a knowledge of their life history, so as to acquaint himself with their

most vulnerable i^oints and thus be enabled to strike them when they are least capable

of resistance.

All larvae which feed on the foliage of plants or trees may be destroyed by arsenical

compounds, such as Paris green or Loudon purple, both of which are best used mixed with

v/ater and applied with a sprinkler of some sort. Powdered hellebore, which is less poi-

sonous, is also an efiicient remedy for some species. Insect powders, which are the powd-

ered flowers of one or more species of Pyrelhrum, are also inimical to insect life, and, being

non-poisonous to the higher forms of life, may be used to advantage with such an insect

as the cabbage worm, where there is a ditficulty in washing off" a poisonous application

from the leaves. Hot water may also be used in many instances where poisons are

objectionable, since plants can usually endure without injury a temperature which pro-

duces great discomfort among insects and causes them to loose their hold on the leaves of

the plants they are feeding on and drop to the ground. Insects in the caterpillar state are

very subject to disease of a fungoid character which often sweeps them off" by thousands.

Many experiments have been made with the view of introducing buch disease amongst

them, and some measure of success has attended the efforts, but much further experiment-

ing must be undertaken before practical methods can be devised. It is also well known
that some odors are objectionable to insects, and that they will be repelled from i)lants

peiTaded with svich odors. Many experiments are being tried in this direction just now,

and it is hoped that some good practical results may shortly be arrived at.




