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Most Modern Insect Nursery at Belleville, Ontario
Completed by Dominion Department of Agriculture

Will War on Insect Plagues of Farm and of Forest

Parasite Laboratory at Belleville 
To Breed Insects to Fight Other 
Insects which are Destructive

Spruce Forests in Canada Worth Many Millions of 
Dollars Seriously Threatened with Dreaded Euro
pean Sawfly. Hope of Control Lies in Introduction 
of Parasites. Biological Method of Controlling 
Destructive Insects Already Proven Effective on 
Farms, and in Orchards and Gardens

PARASITES are regarded generally as somewhat useless individuals due no doubt to the 
common understanding of interpretation of the word parasite. The dictionary defines a 

parasite of the human species as “ One who eats at the table of another repaying him with 
flattery; a hanger-on or toady.” The biological definition is “A plant or animal living on or 
with some other living organism (called its host) at whose expense it obtains its food, shelter 
or some other advantage.”

While it may be true that the character or methods of insect parasites may seem despicable 
measured by human standards, the fact is that just now in Canada the Entomological Branch of 
the Dominion Department of Agriculture is hopeful that parasites will help to control some of 
the most aggravating economic problems with which the Dominion is presently confronted. 
So important do the Entomologists regard the parasites that an $85,000 building has just been 
built and equipped for the purpose of housing, studying and rearing them in countless numbers. 
This building stands a little distance back from No. 2 highway at the eastern entrance to the 
city of Belleville, Ontario. Its modest external appearance might not indicate that it is the 
most unique and up-to-date building of its kind in the world. It is to be the centre for all insect 
parasite investigations and work having to do with the natural or biological control of insect 
pests in the Dominion. The building, in some measure, is the tangible evidence of years of 
effort on the part of the Dominion Department of Agriculture and the culmination of the thing 
hoped for by A. B. Baird, Entomologist in Charge of Parasite Investigations, under whose 
immediate charge the new Parasite Laboratory will come.

It has not been an easy task to stimulate a broad sympathy and appreciation of the impor
tance of the biological control of insects. Only in recent years have many of the entomologists 
throughout the world realized the value and significance of such work. For example, Dr. R. J. 
Tillyard, one of the leading entomologists of the Empire, speaking at the First Imperial 
Entomological Conference held in London, England, in 1920, stated there were more speakers 
opposed to the methods of biological control than in favour of it and the great majority were 
in a position of doubt, not knowing what to think about it. There has, however, been a decided 
change of opinion since that time.

First Parasite Laboratory 1923
The biological method of combat

ing insect pests is by no means a 
conception of modem economic ento
mologists. It has been practised for 

I at least a century. In Canada ento- 
' mologists as far back as 1878 were 
1 recognizing the importance of para
sites in controlling the more destruc
tive insect species. The first Domin
ion Entomologist, Dr. James Fletcher, 
was keenly interested in parasites 
and in his report for the year 1890 
he has a good deal to say about them 
and recorded the importation from 
Europe of parasites liberated both 
in Canada and the United States to 
combat the Hessian fly, which came 
from Europe with the horses of the 
Hession troops who figured in the 
Revolutionary War. Dr. C. G. 
Hewitt, successor to Dr. Fletcher, was 
also particularly interested in para
sites. It was he who introduced the 
larch sawfly parasite, which has been 
so effective in controlling the insect 
that at one time destroyed almost 

; every larch tree over the greater 
part of Eastern Canada, resulting in 
a loss estimated at around $100,- 
000,000. Later he imported parasites 
to attack the brown-tail and gypsy 
moths, two species that destroy 
many kinds of forest and other 
trees. The present Dominion Ento
mologist, Dr. Arthur Gibson, has en
couraged parasite work since his 
appointment in 1920, and he is en
titled to much of the credit for the 
advance that has been made since 
that time.

To be effective, all scientific work 
must make haste slowly. There is no 

1 such word as impetuosity in the lexi
con of a scientist. The new parasite 
laboratory at Belleville is an example 
of this. While the biological method 
of control has been recognized, and 
to some extent applied in Canada 
for many years, it was not until May, 

■1923, that the first parasite laboratory 
was established at St. Thomas, 
Ontario, for parasite investigations. 
The laboratory was a room in Mr. 
Baird’s house. There he reared two 
species of com borer parasites and 
released them in the areas of south
western Ontario, where the borer was 
ravishing the crops. These parasites 
were scientifically known by the for
midable and impressive names of 
Microbracon brevicomis and Ex-er- 
isfes roborator. It is observed by the 
layman that often the most insignifi
cant looking insect usually carries 
the most impressive name.

Results Attained Profitable
In 1925, the parasite operations 

were moved to Chatham in order to 
be closer to the centre of the comi 
borer infestations which was the 
Counties of Kent and Essex. Gradu
ally the value of the work began to 
be more widely recognized and with 
its wider recognition came some ex
pansion and extension and another 
move was decided upon, this time to 
Belleville. In 1929, the site of the 
present modern parasite laboratory 
was bought. On the site of two 
acres was a fine old three storey 
house with 20 rooms and some use
ful outbuildings. After a good deal 
of renovation and the installation of 
essential equipment Mr. Baird moved 
from Chatham with his staff, for by' 
this time he had a modest staff. The 

acquisition of this property marked a 
definitely progressive step.

Results already attained from the 
work of the Parasite Laboratory have 
not only paid for every dollar that 
has been spent on the work, but what 
will be spent for years to come. And 
the work as yet is practically only in 
its infancy. It has been very posi
tively established that the work con
nected with biological control is a 
very definite phase of economic ento
mology, necessitating the develop
ment of special technique and equip
ment. At present there are 11 per
manent trained entomologists em
ployed at the Belleville laboratory, 
the majority of whom have had post 
graduate training on parasite re
search, also a number of temporary 
helpers.

Insects have no regard for inter
national boundaries or immigration 
laws. This characteristic, therefore, 
necessitates the closest co-operation 
between entomologists of different 
countries. It may be said that what
ever progress has been made in Can
ada in connection with parasite in
vestigations has been to a large ex
tent due to ready co-operation and 
practical assistance of entomologists 
in several countries, particularly 
England, Central Europe and the 
United States. Entomologists, like 
all other scientists, are international
ists of the first order.

Parasites For Spruce Forests
In 1931, a situation arose that 

threw the spotlight on the practical 
value of insect parasites. In the 
autumn of 1931 the Forest Insects’ 
Division of the Entomological 
Branch, Dominion Department of 
Agriculture, received word from its 
reporting system maintained in co
operation with the Quebec Govern
ment Forest Service and the pulp and 
paper companies, that an insect was 
defoliating the spruce trees in the 
Gaspe Peninsula, an area rich in 
forest resources, particularly of white 
and black spruce.

It is generally known that among 
Canada’s most valuable assets are 
the serried ranks of green trees that 
are to be found over an extensive 
area of the Dominion. In the tabu
lation of the items that go to make 
up the national wealth of this country 
the forest resources are near the top 
of the list. Investigation of the 
insect found in the Gaspe Peninsula 
forests disclosed it was the European 
Spruce Sawfly—Diprion polytomum 
Martig—which has been known in 
Europe for more than a century as 
a destructive agent of spruce trees, 
but had never caused any very 
serious damage possibly because over 
there it was kept in control by native 
parasites. Reports from the Gaspe 
district indicated that the insect had 
already infested a few thousand 
square miles and gave promise of 
spreading rapidly, which it has done 
and is doing. The danger was alarm
ing and still is. The threat to the 
pulp and paper industry in Canada, 
the largest of the country's manu
facturing industries, is impressively 
serious, for spruce is the most valu
able wood for the making of news
print paper.

The extent of the accessible re
sources of spruce in the Dominion is 
estimated at 511,000,000 cords, with

a potential value of approximately 
$5 a cord as pulpwood, and about 
$35 a cord when made into paper so 
that the respective values may be 
placed at $1,255,000,000 and $17,- 
885,000.000. These are certainly 
staggering figures. Its value from a 
conservation standpoint would prob
ably more than double these figures.

Now the situation is that appar
ently the only economic and effective 
method to control the spread of the 
European Spruce Sawfly is by the 
release of parasites. It is true that 
dusting the infested areas with cal
cium arsenate from an aeroplane is 
known to be thoroughly effective, but 
it is a very expensive business. The 
cost runs from $3 to $6 an acre or 
from $1,920 to $3,840 per square 
mile. There were in the spring of 
1936 at least 60,000 square miles in
fested. so that dusting extensive areas 
of forests would obviously be pro
hibitive. There may, however, be a 
useful place for aeroplane dusting 
such as applying it to the most valu
able stands of spruce in areas of 
limited extent.

British Give Fine Assistance
Since 1932, at the request of the 

present Dominion Entomologist, the 
Imperial Institute of Entomology, 
through its Parasite Laboratory at 
Farnham Royal, England, has sent 
entomologists every year to Europe 
to arrange for the collection of para
sites that live upon the Spruce Saw
fly. These have been found prin
cipally in Central Europe and Sweden 
and the governments of different 
countries have accorded the heartiest 
co-operation. The cost of this spe
cial work has, in the main, been met 
by the Dominion Department of 
Agriculture. During the last two 
years, the Quebec Forest Industries 
Association and the Quebec Govern
ment have also given assistance. The 
first shipment of parasites was re
ceived at Belleville in 1932. Those 
and subsequent shipments came in 
the form of parasitized cocoons of 
the Spruce Sawfly, gathered in the 
forest? of Czechoslovakia and other 
countries. There has to be a fine 
regard for correct temperatures and 
many other details observed in the 
shipment of these cocoons. The 
initial packing in containers requires 
special care. From the woods in 
Europe the cocoons, after being 
packed in sealed tins and crated, are 
taken to the nearest airport and from 
there flown to the port at which a 
ship is about to leave for Canada. 
The delivery at Belleville is about 12 
days after leaving the original ship
ping point in Europe. At the Para
site Laboratory at Belleville each 
cocoon is separately handled and the 
breeding of the parasites is exacting 
work. After the parasites are de
veloped they must be held in stor
age at prescribed temperatures until 
the proper time comes for their re
lease in the forest, which is from 
about the middle of June until late 
August. There are several different 
species of parasites that attack the 
Spruce Sawfly. Some parasitize the 
eggs, some the feeding larvae and 
some the larvae of the sawfly within 
the cocoons. One of the most effect
ive is a cocoon parasite known as 
Micropleciron fvxcipennis Zett. Up 
to the end of 1935 about 3,500,000 of 

these parasites were liberated in the 
spruce forests of the Gaspe Penin
sula and nearby sections. Incidentally 
it is only the female of the species 
that kills the sawfly. She lays her 
eggs in or on the larvae of the 
cocoon and the hatching of the eggs 
eventually destroys the larvae of the 
cocoon. Meanwhile the work of 
breeding parasites is _ proceeding 
apace at Belleville and in the new 
laboratory it will be carried on much 
more extensively under the most ad
vantageous conditions.

Important Recoveries Made
It is yet too early to know whether 

the parasites that have been released 
are likely to prove effective but 
some important recoveries have al
ready been made. There are some 
features about the European Spruce 
Sawfly that are particularly aggra
vating, as R. E. Balch, Entomologist 
in Charge of the Dominion Forest 
Insect Laboratory at Fredericton, can 
testify, for he has been studying the 
life history of the sawfly for several 
years. Much of the fundamental field 
work preparatory to the liberation of 
the spruce sawfly parasites has been 
carried out by Mr. Balch and his 
associates. The female fly first ap
pears in early June and she then pro
ceeds to lay her numerous eggs in 
slits cut into the young, tender 
needles of the spruce trees. The 
eggs hatch in about seven days and 
the larvae or worm stage, the pro
geny of the flies, feed on the needles. 
When the larvae are fully grown they 
fall to the ground and spin tough, 
brown silken cocoons in the debris or 
old needles under the trees. There 
they hibernate through the winter 
months. About 25 per cent come out 
the following June as flies; the re
mainder continue in the ground until 
the following spring when about an
other 25 per cent emerge. The other 
50 per cent make their appearance in 
the third, fourth or fifth years, pos
sibly even longer. This consequently 
makes the problem of attack and con
trol very difficult, for while the vicis
situdes of climate may affect the 
larvae on the trees, the cocoons on 
the ground are immune. Another 
serious factor is that less than one 
per cent of the flies that emerge 
from the cocoons are males and it 
is the female of the species that 
does the damage. The habit of the 
sawfly of spending from one to four 
or five years in diapause or dormancy 
makes it difficult to obtain significant 
data on parasite recoveries imme
diately. Another trouble is there are 
no native parasites so far as the 
entomologists know, that are effective 
against this sawfly. Jt is planned to 
have a substantial collection made of 
sawfly cocoons at various points this 
summer and shipped to Belleville 
where each cocoon will be examined 
to see whether or not it has been 
parasitized. This work, it is ex
pected, may disclose to a limited 
extent only whether or not the para
sites that have been released are 
proving effective.

Liberations at Many Points
The points at which the parasites 

have been liberated have been widely 
separated because all of the extensive 
infested area could not be covered by 
the comparatively limited number 
of parasites available. The libera
tions have been centred about 18 
points in the Province of Quebec, 
south of the lower 8t. Lawrence 
River; several points on the north of 
the Lower jt. Lawrence and two 
points in ew Brunswick. Every 
summer since the outbreak of the 
Spruce Sawfly was reported the ento
mologists, working with the Forestry 
Services of the Quebec Government, 
have been busy in the Gaspe Pen
insula from daylight to dark, gather
ing every bit of useful information 
which may prove helpful in com
bating this major economic situation.

If arrangements now being made 
are satisfactorily concluded a fairly 
complete survey of the area infested 
by the Spruce Sawfly will be made 
in the late summer by foresters of 
the Quebec and New Brunswick Gov
ernment and of the State Govern
ments in New England—for it has 
got that far—and the pulp and paper 
companies. From the information 
obtained in this way the Forest In
sect Division of the Dominion Ento
mological Branch will be better able 
to organize the best means of at
tack against, the insect that threatens 
not only to bring death to a great 
natural and national heritage, the 
vast area of spruce trees, but to cause 
an extremely serious and expensive 
situation to the pulp and paper in
dustry.

With this outline of information 
concerning the European Spruce 
Sawfly it can readily be appreciated 
how well justified Dr. Gibson is in 
having the work in connection with 
the importation and breeding of para
sites to attack the Sawfly given first 
place on the list at the Belleville 
laboratory.

Since Mr. Baird established the 
first parasite laboratory in a small 
room of his house at St. Thomas in 
1923 the dividends paid to the tax
payers of the Dominion have been 
remarkably substantial on the com
paratively small appropriation al
lotted for parasitic investigations 
and research. He began as already 
stated with the breeding of para
sites to attack the European Corn 
Borer—Pyrawrta nubilalis Hbn. Since 
then nearly 5,000.000 parasites have 
been released with excellent results 
in some districts and indifferent in 
others. The unusually wide range of 
host plants and the wide variety of 
conditions under which the corn 
borer can survive and even flourish, 
add greatly to the complexity of 
establishing control. Recently a new 
parasite has been imported from

Japan, a gaily coloured, vigorous spe
cies, which gives promise of doing 
good work. Throughout the years, 
the United States Bureau of Ento
mology has co-operated in the most 
generous way with the Dominion En
tomological Branch not only in the 
corn borer work but in many others 
and there is a free interchange of 
parasites both ways between the two 
countries.

Work in Orchards and Greenhouses

There has been very encouraging 
success with other parasites notably 
with those attacking the Oriental 
Fruit Moth and the Greenhouse 
White Fly. The Oriental Fruit 
Moth came to Ontario through the 
United State® a few years ago and 
quickly established itself in that pro
ductive fruit area, the Niagara Pen
insula. It® particular predilection was 
peaches, though it can thrive on 
apples and other fruit, but probably 
regarding itself as a blue blood 
among insects, it preferred a selected 
diet. In 1927, Laspeyresia molesta 
Busck, as the scientists define it, 
destroyed 65 per cent of the Ontario 
peach crop in important centres. 
While this moth was attacked very 
heavily by a number of native para
sites they were obviously fighting a 
losing battle. The Dominion Ento
mologist imported in 1929 from New 
Jersey, with the aid of the U.S. 
Bureau of Entomology, a parasite 
classified as Macrocentrus ancyli- 
vorus, a species not occurring in 
Canada. This decision has proved 
decidedly profitable to the Ontario 
fruit producers, for as a result of 
the breeding of this parasite at Belle
ville, and its liberation each year the 
Oriental fruit moth was only able to 
score damage to the extent of five 
per cent of the total crop last year.

Fruit growers throughout Canada 
know something of the sound value 
of the Dominion Entomological 
Service generally and of such an in
stitution as the parasite laboratory 
at Belleville, so, too, do the commer
cial greenhouse men. those who raise 
flowers and vegetables under glass. 
The files at Belleville contain some 
encouraging unsolicited testimonials 
concerning the success of the parasite 
Encarsia formosa, which controls the 
greenhouse whitefly. Mention the 
greenhouse whitefly to a greenhouse 
man and he will shudder. It can do 
more damage if left alone than a 
sharp frost to tender plants. This

Features of Work To Be Done by Advanced Scientific Methods

The above photographs illustrate: 1—New Dominion Parasite Laboratory, Belleville, Ont.; 2—European Spruce Sawfly larvae eating spruce leaves;
3—European Spruce Sawfly laying eggs in leaves of spruce; 4—Section of Gaspe forest destroyed by sawfly; 5—Typical Gaspe forest; 6__ 4. B
Baird, Entomologist in Charge of Parasite Investigations; 7—European Corn Borer caterpillars; 8—Collecting European Corn Borers for use in 

 propagating parasites.

fly is a sucking insect which lays its 
eggs on the under side of'the foliage 
of plants. The larvae or numphos 
hatch in 12 to 15 days, wander 
around until a suitable spot is 
located, then insert their beaks and 
feed upon the plant juices. When 
they become full grown, they form 
scale-lake pupae on the leaves from 
which the tiny moth-like flies emerge. 
These flies also feed upon the leaves 
and continue egg laying over a month 
or six weeks. The most favoured 
diet of the fly is tomato leaves, but 
it also likes a variety and will reduce 
to lifelessness in a very short time 
the products of a large greenhouse, 
if not controlled. It can be partially 
controlled by spraying though this 
only localizes the limit of infestation 
and fumigation has harmful effect on 
some plants, especially tomatoes, pre
venting the fruit from forming. To 
some extent this is also true of sprays.

An affective Enemy

The parasite Encarsia formosa, a. 
four winged chalcid fly, has proved an 
effective enemy of the greenhouse 
white fly. It attacks the fly in its pu
pal stage. An egg is deposited in the 
newly formed pupa, and the larva on 
hatching, destroys the whitefly pupa, 
the skin of which becomes black, thus 
distinguishing the parasitized pupa 
from the normal whitish scales and 
pupae of the whitefly. The parasites 
require only four weeks for a com
plete generation. All parasites em
erging are females and each will ovi
posit in 50 or more pupae of the host, 
thus providing a very rapid increase 
under favourable conditions.

As fast as these parasites are raised 
in the Belleville Laboratory they are 
supplied to greenhouse owners with
out charge. The biggest demand for 
them is from the coastal districts of 
British Columbia, where the white
fly seems to thrive best. Among the 
letters received at Belleville are 
some that state the parasites have 
cleaned out the greenhouse white
fly 100 per cent. One large green
house firm in Calgary wrote recently 
stating:—“You are doing very fine 
work in enabling commercial florists 
to carry on and combat one of the 
very worst enemies we have had in 
greenhouse work.”

Perhaps the most outstanding suc
cess attained since the establish
ment of the Belleville laboratory was 
the control of the Satin Moth, a 
very serious , pest of deciduous trees 

on both the Atlantic and Pacific 
Coasts. A tiny parasite species from 
Europe, known as Apauteles solitarius 
was obtained through co-operation of 
United States entomologists and re
leased at a number of points during 
the summer of 1933. The increase 
and spread of this parasite was so 
rapid that by the end of 1935 the 
Satin Moth had almost entirely dis
appeared and its work of destruction 
brought to a close almost as if by a 
miracle.

Similarly the Lecanium Scale, a 
serious pest of shade trees in British 
Columbia was completely wiped out 
in the short space of three years as 
a result of the work of the para
site Blastothrix sericea a beneficent 
immigrant from Europe by way of 
Belleville.

Equally important work is being 
carried on in distributing parasites 
to combat the wheat stem sawfly, 
which does damage each year to the 
extent of hundreds of thousands of 
dollars in the wheat growing areas of 
the Dominion; the Pine Shoot Moth, 
a pest which is a very serious enemy 
of young pine trees in plantations as 
well as in natural stands; the Balsam 
chermes. which threatens to destroy 
the valuable stands of balsam trees 
in New Brunswick and Nova Scotia 
and many more.

Parasites Not A Menace

This is all very interesting says the 
average person when told about in
sect parasites, but what about the 
danger of the parasites proving a 
greater menace than the insects they 
attack? The parasite, it should be 
noted, can only thrive so long as the 
host continues, for it is chiefly in the 
larvae of the host that the eggs of 
the parasite develop. When the in
sects attacked by the parasite de
crease the attacking parasites de
cline proportionately. It is another 
example of how nature preserves her 
balance.

In a few weeks the new laboratory 
at Belleville will be formally opened. 
It will not mean the closing of the 
old building, for there is enough 
work to keep everv inch of space in 
both actively employed.

When the new building is operating 
it will likely attract entomological 
scientists from different parts of the 
world for it has no equal. It repre
sents a triumph of Canadian work
manship: almost every bit of equip
ment in it is made in Canada. The 

plans and the layout of the equip
ment is largely the work of Mr. 
Baird and his associates. The larger 
percentage of the total cost has been 
for the air conditioning, refrigerating 
and other essential features that 
parasitologists have learned are 
necessary in order to project to the 
best advantage the rearing of para
sites. There are literally several 
miles of pipes hidden between the 
ceiling of the basement and the floor 
of the first storey.

It was necessary for different 
groups of scientists to co-operate in 
the construction and equipment of 
this parasite nursery, for that is 
exactly what the building is. They 
are the delicate children, as it were, 
of the insect world and consequently 
the finest regard for temperatures 
and ventilation must be observed and 
maintained. It is no freak structure, 
but highly practical according to the 
experience that modem science has 
found essential for the carrying on 
successfully of such work.

This, then, gentle reader and tax
payer is the presentation of the case 
for the parasite and the Dominion 
Department of Agriculture submits 
that though the name parasite may 
not be attractive these little crea
tures are worthy the cost that has 
been spent on them and will be spent. 
The investment on parasite work so 
far has paid handsome dividends and 
will continue so to do; in fact there 
is promise of the return of substantial 
bonuses and even the cutting of 
melons, to use financial parlance, 
from the encouragement of these 
“hangers on or toadies” of the insect 
world.

-----------------------------

SUN SEEN AS RACING

“We are taught that the eartl 
moves around the sun, and tihal 
the sun is at rest. That is true, o 
course—relatively—but is only par 
of the story. |

“The whole truth is,” accordml 
to Professor William H. Barton, Jr 
associate curator of astronomy o 
the American Museum of NaturJ 
History, “that the sun is movinl 
and dragging the entire solar syl 
tern along, at a speed of twell 
miles a second! 378.000.000 miles I 
a year — four times the distanl 
from the earth to the sun."

I


