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THE RECENT PROGRESS AND PRESENT
CONDITIONS OF ECONOMIC
ENTOMOLOGY*

Firry years ago, or even less, a very
satisfactory and comprehensive text-book
or manual of economic zoology could have
been contained within the covers of a single
volume of reasonable size. So great have
been the advances, however, of late years,
that the books and pamphlets published
would in themselves make a small-sized
library. The whole civilized world has
contributed to the advance of economie
zoology, and in its many directions it has
greatly improved the condition of the hu-

man species.

It seems to be generally acknowledged
that the greatest strides in one of its
branches, namely, economic entomology,
have been made in America, and therefore
it has been thought appropriate at this
American meeting to choose an economie
entomologist to give the principal address,
and to take economic entomology as his
particular subject.

Thirteen years ago, in August, 1894, the
present speaker delivered an address as
retiring president of the Association of
Economic Entomelogists, in which he took
as his subject, ‘‘The Rise and Present Con-
dition of Official Economic Entomology.”’
In this address (published in Insect Life,
volume 7, pages 55 to 108) the early his-
tory of the warfare against insects was
briefly discussed, the progress through the

! Principal address, Section of Economic Zool-

ogy, Seventh International Zoological Congress,
Boston, August, 1907. Read August 23, 1907.
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entire world was deseribed, and the condi-
tion at that time in the different European
countries, in the United States and Canada,
in South America, India, South Africa,
Australia, New Zealand and the then
Hawaiian Republie, was given.

In the light of the progress of the last
thirteen years it is interesting to read that
address. At the time when it was written
it was rather a surprise to those who read
it, to see when all the facts were brought
together, what an important subject eco-
nomic entomology had grown to be, but
from even this short distance of time it is
safe to say that it was then in its infancy,
and perhaps it is even now in its infancy—
who can tell ?

The closing words of the address were as
follows:

We have then done good work; we have accom-
plished results which have added greatly to the
productive wealth of the world; we have justified
our existence as a class (remember that the sub-
ject was “Official Economic Entomology ). We
are now better equipped for the prosecution of
our work than ever before, and it may confidently
be expected that the results of the closing years
of the century will firmly fix the importance of
economic entomology in the minds of all thinking
men of all countries.

This prediction has been more than justi-
fied. Up to 1894, the great features in
this practical work had been the invasion
of Europe by the grape-vine Phyllozera
and the work done against this destructive
creature by American and European scien-
tific men; the work done by the different
countries against locust invasions, the work
done by the different states of the United
States, and by the general government,
against many species of injurious insects,
notably the cotton eaterpillar, of the south,
and the very remarkable work carried on
by the state of Massachusetts, which had
then been in operation with increasing ap-
propriations from the state for four years
(at that time $325,000 had been spent),
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and in the address just cited it was called
‘““one of the most remarkable pieces of
work, judged by results, which has yet been
done in economic entomology.’’

At that time the San Jose scale had just
been discovered in eastern United States.
It was known only in a few localities, and
the discovery that it had been disseminated
far and wide through nurseries had not yet
been made. The tremendous effeet of the
spread of this most injurious species upon
the popular estimation of the value of
entomological knowledge can hardly be
overestimated. This spread alone is re-
sponsible, probably, for more legislation in
this country and in other countries, than
all the other features of entomology com-
bined—state after state on this side of the
water has passed' rigid laws, and country
after country has issued decrees and
laws concerning commerce in
plants, all of them, nearly, of broad bear-
ing and great importance, but all of them
also incited by the dangerous habits of this
pest. The San Jose scale literature pub-
lished in these last thirteen years covers
hundreds of thousands of pages, and hun-
dreds of thousands of dollars have been
lost through its work, but through the
operation of state laws many entomologists
have been employed, and through their
work millions of dollars have been saved.

Although in 1894 the discovery had al-
ready been made by Smith, Kilborne and
Salmon, that the Texas fever in eattle is
carried by a tick, and although Laveran
had already made the discovery that the
causative organism of malaria is a pro-
tozoan of like habits, inhabiting the red
blood corpuscles, the life history of this
protozoan had not been made out, and the
all-important discovery of Ross, that its
primary host is a mosquito, had not been
made.

‘When we consider the now generally
recognized importance of insects as ecar-
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riers of certain diseases of men and ani-
mals we realize that the discoveries of the
thirteen years under consideration have
been vital to the welfare of humanity, and
that possibly we are as yet only on the
threshold of discoveries which will prolong
life and will conduce to added happiness
of millions yet unborn.

The ticks and the mosquitoes of the
genera Amnopheles and Stegomyia, and
many other biting flies, fleas, the common
house fly, the bed bug and presumably
other insects, are now recognized not only
as nuisances, but as most serious menaces
to health, and measures for the control of
nearly all of them are becoming well under-
stood, and all of this has come about in
the past eight years.
Jose scale literature referred to in the
preceding paragraph is exceeded by the
literature of this subject. Not only have
popular journals and scientific transactions
been filled with articles dealing with these
discoveries, but books have been written,
and medical journals have been crowded
with announcements of discoveries bearing
upon this line of investigation.

Here, economic entomology has touched
a new side of human interest; it is the
health of man and not the preservation of
his property that is concerned, and the
interest has been a more vital one. The
prime investigators, it is true, have been
medical men, but the economic ento-
mologists have done their full and most
important share, and it has only been by
the combination of the labor of both classes
of workers, that the present results hdve
been achieved.

In both of these last two developments
of this period—namely, the San Jose scale
work and the work against inseets injuri-
ous to health, the whole world has been
vitally interested, and in another depart-
ment, which has reached the highest stage
during this time, many nations are becom-
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ing interested ; and that is the international
work with the parasitie, or predatory, in-
sect enemies of injurious insects. Orig-
inally suggested, and experimentally tried
on a small scale, but with scanty results,
very many years ago, the first suceessful
large scale experiment was concluded in
California about twenty years since, by the
work of an agent of the United States
Department of Agriculture, Mr. Albert
Koebele. Both the state of California
and the United States Department of
Agriculture have carried on the work since
that time, and they have been joined by
the territory of Hawaii, by the colony of
Western Australia, by South Africa, by
the British West Indies, by Egypt, by
Portugal, by Italy, quite recently by
France, and at the present moment an
entomologist from Chile is in the United
States searching for beneficial insects to
take back with him to South Ameriea.

"~ All of this work was done on a rather
small scale, although occasionally with
excellent results, until three years ago,
when the effort to introduce the European
parasites of Ocneria dispar, known as the
gypsy moth, and of Porthetria chrysor-
rhea, known as the brown-tail moth, into
the TUnited States was begun. In the
northeasterly portion of the United States,
both of these injurious inseects introduced
accidentally had spread enormously, and
occurred in countless numbers. The per-
centage of parasitism from native Ameri-
can parasites was very small. The normal
percentage of parasitism in the native
homes of the injurious species was very
great. There seemed to be no object in
limiting the importations of parasites—the
greater the number introduced, the sooner,
it seemed, would success be reached ; there-
fore, from the start the work has been done
upon a very large scale. Hundreds of
thousands of host insects containing para-
sites have been brought each year from
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a large part of their European geographic
range; more than forty species of para-
sites have thus been brought over, bred
and liberated; several of them have cer-
tainly established themselves in New Eng-
land, and there seems every reason to be-
lieve that speedy success' will be reached.
The single negative chance that native
hyper-parasites will interfere can not be
guarded against, and even should such
species attack the imported parasites, it
will probably not be long before a condi-
tion of more or less stable equilibrium
among the host insects, the primary para-
sites and the hyper-parasites will have
been reached. Every possible effort has
been, and is being made, to prevent the
escape in this country of the European
hyper-parasites. This work is now going
on in a laboratory at North Saugus, near
Boston, and as it is by far the largest ex-
periment of the kind ever tried in the his-
tory of the world, it will doubtless be in-
teresting to the members of the section of
economic zoology to visit this laboratory
during the present week and examine the
details and methods used. The speaker,
who has special charge of this work, will
be greatly indebted to members of the sec-
tion for suggestions which they may make
after an examination of the laboratory,
which may assist in making the work more
efficient.

Another almost unforeseen development
in economic entomology, in the period
under consideration, and one of very great
interest and importance, has been the
spread of the Mexican cotton boll weevil
(Anthonomus gramdis) in the TUnited
States. "It has presented an enormous
problem in economic zoology ; the enormous
damage it has done, and the fears it has
aroused in other cotton-growing countries,
have threatened a disturbance in the bal-
ance of trade for the entire world. At
the time of the former address, in August,
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1894, this insect had just made its appear-
ance across the Rio Grande in the vicinity
of Brownsville, Texas. Advaneing year
by year since then to the north and to the
east, spreading at an average rate of per-
haps seventy-five miles annually, it has now
reached Arkansas and the Indian territory
on the north, and the valley of the Mis-
sissippi River on the east. Many millions
of dollars have been lost each year by the
ravages of this insect. During the seasons
of its greatest abundance, this annual
damage has been estimated at from $15,-
000,000 to $30,000,000. In this spread we
see one of the most striking instances of
the value of scientific prediction, and the
value of scientific advice in practical mat-
At the beginning of its spread, the
whole situation, as developed later, was pre-
dicted; and by a very small expenditure
of money the insect could have been held
in check and, in fact, exterminated easily.
It occurred in a circumseribed region in
which the value of the cotton produection
was not great, and the passage of a law by
the Texas legislature to enforce measures,
which could not have resulted in an ex-
pense of more than $20,000 or $30,000 to
the state, would have entirely prevented
the loss which has resulted from the ignor-
ing of these recommendations—the recom-
mendations were not only made by the
Bureau of Entomology of the United
States, but a bill was drafted in that office,
the governor of the state recommended its
passage in that session of the legislature;
but with fatal economy, and with the fatal
ignorance of the value of expert advice,
the legislature failed to pass the law, and
the insect steadily spread. ILarge sums of
money have been spent by the general gov-
ernment in the investigation of all the
factors connected with the life history,
habits, method of dispersion and methods
of control, and large sums have also been
spent in actual field demonstrations upon
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a large scale of the efficacy of the control
measures recommended. Even these field
demonstrations, however, have been met

with a conservatism in cultural methods.

that has proved quite as fatal as the
original failure to pass the initial control
law. At the present time it seems that the
further spread of the insect can not be
stopped, but so soon as this erop method
conservatism can be overcome, the cotton
boll weevil will cease to be a pest of the
first rank, and the cultivation of cotton
can be carried on almost as successfully in
its presence as it was in its absence. In
the course of this investigation there has
been accumulated a mass of information
concerning this insect which has probably
never been exceeded in the study of any
one species. For six years a well-selected
and large force of trained entomologists
have been investigating every phase of its
life, and this in itself has never been done
to the same extent with any other species;
but, curiously enough, this work has not
yet been completed, and the reason is that
the weevil coming from Mexico has been
steadily advancing into new territory
where conditions of the soil, temperature,
moisture and crop methods are different.
It has shown itself adaptable to changes
in these particulars to an extraordinary
degree; it.is still advancing; it is still
changing its habits, and we may reason-
ably expect to see marked differential de-
velopments between such radically differ-
ent conditions as those that exist in the
dry, sandy cotton lands of Texas and the
moist climate and heavy soil of the Missis-
sippi bottom lands. This investigation
must therefore still continue.

In this work against the ecotton boll
weevil we see, therefore, another striking
development of economic entomology. The
large sums appropriated by congress and
by the different states have necessitated
the employment of an increasing force of
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trained entomologists. The agricultural
colleges of the United States have been
obliged to meet this demand for additional
assistance; through this cause, and many
others, already mentioned, or to be men-
tioned, the importance of training in eco-
nomic entomology in these agricultural col-
leges has become intensified; the men at
the heads of these departments of instrue-.
tion have been obliged to change their
methods; they have kept up with the
progress of field and laboratory work and
have trained their students in the newest
developments. The increase in the num-
ber of scientifically trained and working
economic entomologists has been remark-
able, and will be referred to later in this
address. :

It has already been stated that the work
of the state of Massachusetts against the
gipsy moth was already well under way in
1894. This work has since had its vicis-
situdes, and it offers a remarkable example
of what can be done and what should be
done in face of great emergencies such as
it presented, and still presents, and it offers
also an extraordinary example of the short-
sightedness, temporary, at least, of legis-
lators. The work continued with excellent
success down to the year 1900. The ex-
termination of the gipsy moth at that time
was almost in sight. It had actually been
exterminated over considerable extents of
territory. The conservative estimate of
those in charge of the work placed the
period of the termination of state appro-
priation at only a few years in advance.
Mark the result. The appropriation was
dropped in 1900, and for the next five
years no work was done against this inseect,
except that done by private property
owners. All of the ground gained by the
former work was lost, the insect multiplied
in increasing numbers, and a large extent
of new territory became infested, making
the problem many times more important
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when the state again took hold of the
remedial work in 1905. In fact, so greatly
had the territory increased, so greatly had
the insect multiplied as. to do away prac-
tically with all idea of absolute extermina-
tion. An attempt at extermination on the
same scale on which the attempt was previ-
ously made would almost bankrupt so rich
an organization as the Commonwealth of
Massachusetts. In the meantime, also, the
insect spread beyond the borders of this
state into Rhode Island, Connecticut, New
Hampshire, and also, as has recently been
discovered, into Maine. At last the gen-
eral government was appealed to, and was
appealed to distinctly in the terms of aid
““to prevent the further spread of the
moth.”” The brown-tail moth had in the
meantime obtained a foothold in New Eng-
land and had spread far and wide, and it
too was included in the terms of the act of
the general government, and also in the
terms of the act of the state of Massa-
chusetts. Appropriations were made by
congress for expenditure during the fiscal
year ending June 30, 1907, of $82,500, and
for the fiscal year ending June 30, 1908, of
$150,000.

In the meantime, the state of Massachu-
setts had appropriated under a very wise
law $300,000 to be spent in the years
1905-8, and has appropriated again, the
last winter, in cooperation with infested
towns.

The states of Maine, New Hampshire,
Connecticut and Rhode Island have also
during the past winter made small appro-
priations covering operations for the next
year or two. Here, then, is a gigantic
effort in which no less than five states are
making separate appropriations and are
cooperating with the general government,
which also makes an independent appro-
priation, the whole amounting to several
hundreds of thousands of dollars, in an
effort which, in its present phase, is de-
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voted to the restriction of the further
spread of these two pests, and toward re-
lieving the conditions of damage which
exist in the infested territory, until such
time as the large scale experiment hereto-
fore described in the introduction of for-
eign parasites of both species shall have
culminated in a reasonable degree of
suceess.

No larger scale work has probably ever
been done, nor has any work in economic
entomology ever been done in a more effi-
cient and practical way than this combined
work of the several states and the general
government being carried on at the present
time. The leader in this work has been the
state of Massachusetts. Aroused by the
disastrous conditions brought about by the
lapse of appropriations in the years 1900 to
1905, the state has taken hold of the prob-
lem with an energy and intelligence com-
manding the greatest respect, and it has
been this attitude on the part of the state
that has induced the general government
to assist on the principle that ‘‘Heaven
helps those who help themselves.”’

It is interesting that the section of eco-
nomie zoology of the Seventh International
Congress should hold its meeting in Boston,
the center of this great piece of economiec
work, at a time when its results can be
plainly seen, and visiting members should
utilize the opportunity to familiarize them-
selves with the details of this work. Very
wisely, the work of the state of Massachu-
setts has been placed in the hands of Mr.
A. H. Kirkland, a trained entomologist
and a man of great executive ability, and
in his hands it has become a great object
lesson.

‘While the work already mentioned has
perhaps had the most important bear-
ing upon what may be termed ¢‘the rise of
economic entomology’’ during the past
dozen years, there has been an enormous
amount of other work, of almost equal im-
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portance; there have been important de-
velopments in methods; there have been
important disecoveries in the life histories
of many species, leading to better measures
of control; there have been important
widenings of the field in many directions.
Only a few of these can be mentioned at
this time, and perhaps those chosen will
not, after all, be the most important.

The demonstration work in connection
with the cotton boll weevil has been men-
tioned, and this in itself is an important
new factor in our work. It seems to be
not enough to tell a man that he can ac-
complish certain results by doing certain
things; to establish perfect confidence it
is necessary to prove this, and to prove
it not by laboratory work, but by field
work, and by field work on a large scale.
The first demonstration work of this char-
acter was probably that carried on by Mr.
C. B. Simpson for the Bureau of Ento-
mology in the work against the codling
moth, in Idaho, in 1902. Here a large
commercial. orchard was treated according
to the most approved method, and a check
orchard was left untreated. The results
were exhibited to apple-growers in the au-
tumn from the states of Idaho, Oregon and
‘Washington, and the demonstration was so
perfect as to induce a wide-spread adoption
of the methods wused. In Texas and
-Louisiana this demonstration work was car-
ried on at first by the Bureau of Ento-
mology, and later, after the methods were
shown to have been sound, by the Bureau
~of Plant Industry, and upon a very large
scale. In the same way, during the sum-
mer of 1906, cooperative work against in-
jurious insects and fungus diseases of fruit
‘orchards was carried on by these two bu-
reaus in Nebraska, and during the present
summer this work is being repeated in
other states. The value of this demonstra-
tion is very great, and as before stated,
introduces a new element into the work.
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The international work with parasitic
and predatory insects referred to in my
previous paragraph is of course suggestive
of what may be done with parasites of
injurious species in a single country like
the United States, which is of broad extent,
and in which the climatic and crop condi-
tions vary so considerably.

The Hessian fly, for example, that great
destroyer of wheat, has in certain seasons
and in certain localities parasites which
reduce it to a minimum, but it has been
shown that in the spring of certain years
these parasites will be competently abun-
dant in one region and practically absent in
another. Advantage has been taken of this
fact by Professor F. M. Webster, of the
Bureau of Entomology, and his corps of
assistants, to study and import from these
regions of parasite abundance, parasitized
puparia of the Hessian fly into regions
where the parasites upon actual examina-
tion have been found to be absent. Dur-
ing the present season, early in spring,
two early planted experimental plats, at
Lansing, Mich., and Marion, Pa., were very
seriously attacked by the Hessian fly, but on
full examination carefully made at a later
date, 90 per cent. of the puparia were
found to have been stung by a parasite of
the genus Polygnotus and to contain its
developing larve. A field of wheat near
Sharpsburg, Md., was found to be infested
by the fly, and examination indicated the
absence of the parasite. On April 8, a
large number of the parasitized puparia
from Marion, Pa., were brought to Sharps-
burg, and placed in the field. On July 8
an examination of the Sharpsburg field
showed that the parasites had taken hold
to such an extent that of the large number
of puparia taken and brought to the labora-
tory at Washington for examination, not
one was found which had not been para-
sitized. This is the most striking example
of the kind which has yet been recorded,
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and indicates the value of further experi-
mental work in this direction.

Another interesting and significant
large scale experiment of this kind was
carried on in the present year, also by
Professor Webster, which, while void of
practical results, is most significant and
valuable as indicating limitations. A seri-
ous enemy of grains and grasses, an
aphidid, known as the Toxoptera gram-
snum, made its appearance in the winter
time in Texas, and gradually appeared
farther and farther north until in July
it was found across the Canadian border.
At certain periods this Tozoptera is always
practically exterminated by a parasite of
the genus Lysiphlebus. At the time when
the Lystphlebus in Texas is abundant, and
is gaining control of the situation, the
Toxoptera is doing its worst damage, and
is comparatively unparasitized in more
northern regions, such as Oklahoma and
Kansas. It was considered that if the
parasites could be collected in Texas in
very large numbers, and transported to
Oklahoma or Kansas, the introduction of
these large numbers of parasites would
hasten the destruction of the Tozoptera,
remembering all the while that native-born
Lysiphlebus in small numbers were already
beginning to develop in the Oklahoma and
Kansas fields. A number of experiments
of this kind, and on a very large scale,
were carried on; some work was done by
Mr. S. J. Hunter, of Kansas, and much
was published about the result of this work
in the month of May; but the careful,
large scale and check experiment carried
on under Professor Webster in the same
month seems conclusive proof of the fail-
ure of such work.

One experiment in particular may be
described: On May 13 two fields of winter
oats near Manhattan, Kans., each contain-
ing four acres, were selected for the experi-
These fields were sufficiently widely

ment.
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separated, and one of them was used as a
check. Into the other was introduced some
millions of parasites sent from Wellington,
a point much farther south. Careful count
showed that in the experimental fields the
percentage of native parasitism at the be-
ginning of the experiment was from 3 to 7.
On May 18 the parasites from Wellington
were introduced and liberated; on May 23
the parasitism in this field had increased
only about 2 per cent., whereas in the check
field, in which no parasites had been liber-
ated, it had increased 12 per cent. On
May 27 the percentage of parasitism in the
field into which parasites had been intro-
duced had reached 27 per cent., while in
the check field it was 32 per cent. It was
thus clearly demonstrated that even under
weather conditions favorable for the devel-
opment of parasites, an introduction to the
extent of millions carried out under field
conditions does not indicate enough effi-
ciency to afford any encouragement for the
use of this measure in the protection of the
grain fields in case of future attacks.

One of the most important features which
have come to the front of late, although
often suggested in earlier writings, is the
value of a variation in farm practise in its
effect upon insect control: the rotation of
crops has always been known to be of prime
value, but further than this; even in the
case of constant recropping upon the same
land of the same growth, it is often found
that slight variations in time of seeding, in
time of harvesting and in method of culti-
vation will produece important effects upon
insects and vegetation. Many of the state
entomologists have taken up this line of
thought, and have worked out practical
results with farm insects, and also with
insects that affect truck crops. The ad-

vances in this direction and in others are,

in fact, so numerous that even a cursory
summary would be difficult.
In the 1894 address the rise and the then
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present condition of economic entomology
were treated by countries, and in the United
States by states. It will be well, therefore,
after this consideration of the most general
important developments of this application
of the science, to look over the field and
gain some idea of the material advances in
means and facilities—in other words, let
us gain some knowledge of thie apprecia-
tion which our results have brought us
from control bodies.

UNITED STATES

United States Department of Agricul-
ture.—In 1894 the entomological service of
the general government was carried on by
the Division of Entomology, an independ-
ent division, the head of which reported
directly to the Secretary of Agriculture.
This office at that time carried an annual
appropriation of $30,000, and its force con-
sisted of the chief, with eight scientifically
trained assistants, and three clerks and
messengers.

At the time of present writing the ento-
mological service of the department has
been given bureau rank; its budget for the
present year is $340,000, and its pay-roll
includes one hundred scientific assistants
and two hundred and fifty other employees.
Its publications are numerous, and cover
the whole field of economic entomology.
The general appreciation of its results is
most satisfactory.

The Different States.—In 1894 the state
agricultural experiment stations had been
in existence for six years; forty-two states
and territories had employed persons to do
entomological work. The number of ex-
periment station workers who had pub-
lished entomological bulletins or reports
reached seventy-seven, only twenty-eight
of whom were officially designated as
entomologists to their respective stations.
Entomological matter, mostly compiled,
has been published by the agriculturists
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and horticulturists, and by the botanists,
by the pomologists, the veterinarians and
the librarians. At the present time the
number of states having experiment sta-
tions and doing entomological work, in-
cluding Hawaii and Porto Rico, is 51. The
number of entomologists, assistant ento-
mologists, and so on, employed by the sta-
tions is 82.

In 1894 the entomological publications
of the experiment stations reached the
number of 311, of which 88 were annual
reports, 213 were bulletins and 10 were
leaflets and circulars. In character the bul-
letins and such reports as had definite titles
were thrown into three categories—first,
those which treated only of insecticides
and insecticide machinery—40; second,
those which contained compiled accounts
of insects, with measures for their destrue-
tion—60; third, those which contained the
results of more or less sound, original ob-
servation with compiled matter, and matter
upon remedies—117. There were also two
small classes, one of which was apiculture,
with six publications; the second, classifica-

tory publications, of which there were four.

Down to the present time the total num-
ber of entomological publications of state
and agricultural experiment stations has
reached 1,300, of which 424 are reports,
839 are bulletins, 34 circulars, and 3 api-
cultural bulletins. The stations have is-
sued over 900 (941) reports in all, of which
about one half, on a rough ‘estimate, are
entomological, or contain some entomolog-
ical matters. The bulletins and circulars
may be divided as follows: insecticides and
machinery, 251; compiled accounts of in-
sects, 259; more or less original observa-
tion, 356.

As the years have gone on original bulle-
tins have increased in number. A ecritical
summary of the results achieved by the
experiment station workers would be of
great interest, but it must be remembeéred,
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as pointed out thirteen yéars ago, it fre-
quently happens that compiled bulletins
have a greater practical value to the con-
stituency of the state experiment station,
than “the bulletins giving the results of
original work. The original work bulletins
advance the condition of the science; the
compiled bulletins extend the knowledge of
the results so as to make them more valuable
to people at large. The work that has been
done by the offices of the different state
entomologists has been of the greatest value
—Forbes, in Illinois, and Felt, in New
York, have published material of the great-
est value. It would be perhaps invidious
to point out with any relative estimate of
their value any of the many highly impor-
tant publications that have been issued by
the entomologists of the experimental sta-
tions; but the work done by Smith, in New
Jersey, and that which he has under way
in his large scale campaign against the mos-
quitoes of that state are of such a unique
character that they force special mention.
The mosquito destruction measures carried
on by English workers, and especially by

those connected with the Liverpool School:

of Tropical Medicine, in different parts of
the tropies controlled by England, has been
large scale work of great value. That done
by the army of occupation in Cuba was of
enormous value, so far as the city of Ha-
vana was concerned, and an assistant just
returned from the Isthmian canal zone as-
sures me that it is possible to sit now out-
of-doors of an evening upon an unprotected
veranda anywhere in the zone without be-
ing annoyed by mosquitoes, and without
danger of contracting malaria or yellow
fever. '
These are all great pieces of work, but
when we consider the condition that exists
in the state of New Jersey, and the inde-
fatigable and successful work of Smith in
the handling of the most difficult problem of
the species that breed in the salt marshes,
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and of his persistent and finally success-
ful efforts to induce the state legislature
of that wealthy but extremely economical
state to appropriate a large sum of money
to relieve New Jersey from its character-
istically traditional pest—we must hold up
our hands in admiration.

The work that has been done by the state
entomologists, and the entomologists of the
state agricultural experiment stations, as a
whole, impresses one as being of the highest
practical value. While admirable pieces
of scientific investigation have been carried
out, the main facies of the work as a whole
is almost rampant with practicality. The
present condition of our knowledge of in-
secticides and systems of inspection is due
for the most part to these workers, and the
reading of the reports of the meetings of
the Association of Economic Entomologists
can not fail to impress one, not only with
the earnestness and vivid interest of these
men in their work, but also of their entirely
competent grasp of the subject.

The speaker has visited personally many
of the European workers in economic ento-
mology during the past five or six years,
and everywhere has heard eulogistic com-
ments upon the work of the experiment-
station entomologists of the United States.
Sigismond Mokschetsky said to me last May
at Simferopol, in the Crimea: ‘I know
them all—Slingerland, Smith, Forbes, Felt,
‘Webster, Osborn—what men!’’

OTHER COUNTRIES

In most of the other countries of the
world conditions are so different from those
in the United States as to call for a treat-
ment differing in some degree, greater or
less, from that found available in the
United States. Many of the principal in-
sect pests are cosmopolitan; many are so
similar in their habits as to allow the use
of identical or similar remedial measures.
In each separate faunal zone, however, are
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individual erop pests necessitating original
observation and investigation, and fre-
quently novel remedies. In the more new-
ly settled countries, where agricultural
holdings are large, the necessities become
more nearly like those of the United States;
thus, in Australia many problems are sim-
ilar, and the same may be said of South
Africa, and especially the new colony of
the Transvaal, and the same remark may
be extended in all probability to those por-
tions of Asia which are being agricultu-
rally developed by the Russian people.
But, in the older countries, and especially
in the European countries, the problem is
different. In the address of thirteen years
ago the speaker quoted the chief of the
Agricultural Section of the Ministry of
Agriculture of Prussia, who in conversa-
tion with the writer in the summer of 1893
argued that Germany does not need to em-
ploy general economic entomologists, that
its experiment stations seldom receive ap-
plications for -advice upon entomological
topies. Special insects, it is true, occa-
sionally spring into prominence; the phyl-
loxera, is one of these, and in an emergency
like the phylloxera outbreak the work is
handled by special commissions. European
nations can, therefore, afford to let the
problem alone to a much greater extent
than the United States for the reason that
it is infinitely less important with them
than with us.

From several recent European visits the
writer is inclined to agree, in a measure,
with this statement of conditions. Never-
theless, there is a very considerable need in
practically all of the countries of Europe
for modern, careful work in economie ento-
mology. A certain percentage, and it may
be a very considerable percentage, of many
crops is lost each year through failure to
carry on entomological work on a much
larger scale than it was done in 1894, or
than it is done at the present date. Secat-
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tered here and there through Europe, as
will appear from subsequent paragraphs,
there is an occasional official economie ento-
mologist, but, without exception, these
men’s hands are tied for want of financial
backing. Their salaries are, without ex-
ception, extremely small from the Amer-
ican standpoint. They are working almost
single-handed, and their opportunities are
discouragingly small in face of the results
that might be otherwise accomplished.
They all feel these conditions strongly, and
they all realize the great desirability for
their government’s good of additional op- .
portunities for careful work. They are
appealed to so often, in fact, by agrieul-
turists as to indicate the certain value of
added facilities, and I am convinced that
practically all European governments are
losing opportunities to save agriculture
from a sure annual loss which may be
greater or smaller, according to the con-
ditions.

In the 1894 address the writer considered
the conditions in the following countries in
order: Canada, Great Britain, Germany,
Austria Hungary, Italy, France, Spain,
The Netherlands, Norway, Sweden, Russia
(including Finland), Brazil, Chili, India,
South Africa, Australia, British West In-
dies, New Zealand and the Hawaiian re-
public. In anticipation of the preparation
of this address the officers in these coun-
tries just mentioned were written to with
the request that they send information as
to the present condition of the work in
economic entomology in their countries.
The same request was sent to practically all
of the foreign members of the Association
of Economic Entomologists. Many of them
have responded, and from these responses
and  from personal visits to some of the
countries, together with some knowledge of
publications which have been issued, the
following statements may be made :
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CANADA

Dr. James Fletcher, in 1894 holding the
position of entomologist and botanist to the
Dominion Experimental Farms system of
Canada, with headquarters at Ottawa, still
retains the same position. At that time he
worked alone. Since then he has been
given two assistants. He publishes annu-
ally a report, which has constantly im-
proved in character. The agriculture of
Canada has developed enormously in the
intervening thirteen years. The country
has become richer, and more funds have
been devoted to the Experimental Farms
System. The amount that has been de-
voted to work in economie entomology has
been by no means commensurate with the
demands of the situation. As was the case
in 1894, Canada is little behind the United
States in her knowledge of and application
of methods in economic entomology, but
this is due largely to the fact of Dr.
Fletcher’s energy, broad grasp of the sub-
jeet and indefatigability as a writer and
public speaker. It is in this way that
Canada, in which the agricultural condi-
tions are quite similar to the northern por-
tion of the United States, has been able to
adopt and assimilate American methods
and keep herself abreast of the times. Her
problems in economic entomology, however,
deserve a better support from the govern-
ment than they have received. Dr.
Fletcher should have opportunities for re-
search work., He is so well informed a
man, and so capable of handling problems,
given greater assistance and the proper
funds, that it is a pity that he has not re-
ceived a greater financial support from his
government.

MEXICO

No work in economic entomology was
done in Mexico down to the year 1900.
There was then founded a Commission of
Agricultural Parasitology, which included
work both with injurious insects and with
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plant diseases. It was placed in charge of
Professor A. L. Herrera, a trained man of
science, who has since remained its chief.
The peculiar conditions in Mexico have
caused the commission to be chiefly occu-
pied with the vulgarization of methods al-
ready known in order to combat agricul-
tural pests, and only recently has it been
occupied in perfecting these methods where
possible, having ended, to a certain extent,
its labor of propagandism. It would have
been illogical for the commission to have
been occupied with exact studies in ento-
mology and in investigations, while the
people of the country were ignorant of the
most common methods of defense, such as
the Bordeaux mixture, kerosene emulsion,
arsenical mixtures and so on. Professor
Herrera has had to deal with an unusual
class of people, and he has handled the
situation with great tact and efficiency.
He has published many papers of practical
value, and has succeeded in spreading ex-
act knowledge of remedies that has been of
great assistance to the growers of his
country.

Nevertheless, entomological investigations
have been made when the necessity seemed
strong. The personnel of his force consists
of the chief, three traveling agents, a
traveling agent charged with vaccination
and the distribution of vaceine for domestic
animals, a curator of collections, a designer,
an entomological assistant, two baecteriolog-
ical assistants, two eclerks and two boys.
The whole amount appropriated for all of
the expense of this work, including the
salaries, apparatus, ete., is $31,650.50 an-
nually. This amount is, of course, in Mex-
ican money, and while the Mexican dollar
has a relatively small value, it has in Mex-
ico a purchasing value equivalent to that
of the American dollar. Professor Her-
rera keeps in constant touch with the work
being done in economic entomology in other
parts of the world, and with his high intel-
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ligence and great scientific talents is un-
doubtedly one of the most valuable public
servants in Mexico, and one who deserves
much greater support at the hands of his
government.

GREAT BRITAIN

In regard to conditions in Great Britain
there have been changes since 1894. Mr.
Charles Whitehead, still living at Barming-
house, Blackstone, has resigned his position
as technical adviser to the Board of Agri-

culture, and Miss Eleanor Ormerod, for .

many years honorary consulting entomolo-
gist to the Royal Agriecultural Society, has
died. Miss Ormerod’s services to British
agriculture were very great and her death
was a distinet loss to economic entomology.
Official recognition of this science in Great
Britain is slight. The Board of Agricul-
ture, with offices at No. 4 Whitehall Place,
London, does not deal with this subject in
a separate branch, but it is included among
the other duties of the Intelligence Divi-
sion. The staff of this division consists,
besides the assistant secretary, of one head,
three assistant heads, five clerks and three
boys. There is also a zoological adviser
who is paid by the division, but the whole
of whose time is not occupied by services
to the board. There is no laboratory at-
tached to the board. At present the board
has no statutory powers to deal with insect
infestations, except those conferred by the
destructive insects act of 1877, which deals
only with the Colorado beetle, but a bill to
extend the powers of the board to all de-
structive insects is now before parliament
and is expected to become a law very
shortly.

The sum provided by the annual parlia-

mentary vote for advice in economic ento-
mology is two hundred pounds. The zool-
ogical adviser is Mr. Cecil Warburton,
whose headquarters are at Cambridge, Eng-
land, where he has the accommodation of
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a zoological laboratory and a collection of
economic specimens.

There is some good economic work done
at the University of Birmingham by Walter
E. Collinge, and at the Southeastern Agri-
cultural College at Wye, Kent, by Mr. F.
V. Theobald. Mr. Collinge’s work pro-
vides a consulting and experimental re-
search department in connection with eco-
nomic zoology, and his work includes an-
swering inquiries from farmers, identifying
farm pests, the carrying out of experi-
ments with insecticides and fungicides, in-
vestigations in life histories of insects, lec-
tures before agricultural and horticultural
organizations, inspecting orchard and farm
crops and the publication of the results.
The department has been well planned, and
its staff will include, when complete, a di-
rector and economic zoologist, economic
mycologist and clerieal or other assistants.

In the Southeastern Agricultural College
at Wye economic entomology was taken up
in 1894. Mr. Theobald was appointed in
charge, and he has since carried the work
along with the help of senior students only.
Mr. Theobald has a good laboratory and
equipment and has a large advisory corre-
spondence from all parts of the kingdom
and empire. He publishes an annual re-
port and lectures before farmers’ clubs and
at definite agricultural centers. The col-
lege at Wye trains many students in agri-
culture from all parts of the British em-
pire. The result is that Mr. Theobald lec-
tures upon tropical insects as well as upon
the insects of Great Britain. Some of
these graduate students have been sent out
to the colonies to take charge of entomolog-
ical work, and inasmuch as this work will
not receive especial consideration in this

“address, it might be well to mention that

Mr. Harold H. King has been made the
entomologist to the Sudan government;
Mr. Frank Wilecox has been appointed en-
tomologist to the Khedival Agricultural
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Society at Cairo, Egypt, and Mr. C. W.
Mason has received an appointment in the
Imperial Department of Agriculture in
India. The work, however, by reason of
which Mr. Theobald is most prominent in
the eyes of the scientific world at present
is his great monograph of the mosquitoes
of the world, of which four volumes, and
one volume of plates, have already been
published under the auspices of the British
Museum of Natural History for the imme-
diate purpose of enabling investigators of
the transfer of disease by insects to de-
termine the culicids under investigation.
From 1901 to 1904 Mr. Theobald was
superintendent of the short-lived depart-
ment of economic zoology of the British
Museum of Natural History.

The establishment within a year or two
of the Association of Economic Biologists
in England, and the founding of the Jour-
nal of Economic Biology, should be men-
tioned as important steps in the work in
economic zoology in England. Another
important step has been the appointment
of Mr. R. Newstead to the School of Trop-
ical Medicine at Liverpool. The necessity
of this appointment was early seen by
Professor Rupert Boyce, Sir Patrick Man-
son and Dr. Ronald Ross, and in fact Mr.
Newstead’s appointment was the first of
its nature that has been made to an institu-
tion for medical research following the dis-
covery of the tremendous importance of
insects in the carriage of disease. It may
be incidentally mentioned that at about the
same time the writer was appointed con-
sulting entomologist to the Public Health
and Marine Hospital Service of the United
States for the same reason. At Liverpool
Mr. Newstead has excellent laboratory fa-
cilities in the famous Thompson-Yeates
laboratories, gives lectures upon ento-
mology and does the whole strictly ento-
mological work connected with the most
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important investigations being carried on
under that admirable institution.

IRELAND

As T am informed by Mr. George H.
Carpenter, of Dublin, a great advance in
the work of economic entomology in Ire-
land resulted from the establishment of
the government department of agriculture
and instruction in 1900. To this depart-
ment were then transferred many of the
scientific institutions of Dublin where bio-
logical research was carried on, including
the Museum of Science and Art and the
Royal College of Science. The museum
staff to which Mr. Carpenter belonged, as
stated in the 1894 address, was in the habit
of receiving and answering inquiries about
injurious insects, and with the establish-
ment of the department the number of
these inquiries inereased. Popular leaflets
on common insect pests were drawn up
upon request for the use of farmers
throughout the country. In 1901 Mr. Car-
penter was appointed lecturer on zoology
at the Royal College of Science for Ireland,
and entomology forms an important fea-
ture of the zoological course. In 1904 he
was made a professor in the college. He
now possesses good laboratory facilities
and funds for the purchase of material.
Mr. Carpenter still retains the post of con-
sulting entomologist to the Royal Dublin
Society, which has issued economie proceed-
ings since 1901, and these have formed an
excellent channel for the publication of
Mr. Carpenter’s yearly reviews of injuri-
ous animals of Ireland. Omne feature of
the work of the Dublin Museum which it is
said has been shown to be valuable is the
preparation of small collections of injuri-
ous insects for circulation in schools and
elsewhere throughout the country.

GERMANY
Conditions have not changed to any
great degree in Germany in the past thir-
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teen years. Dr.
director of the station in Halle; where he
has excellent laboratory facilities, and an
insectary for experimental work. At the
Forest School at Tharandt excellent in-
struction in regard to forest entomology is
given, and there is carried on a large cor-
respondence with foresters and proprietors
of estates throughout the empire. The en-
tomologist at Tharandt is Mr. Behr. Dr.
“Arnold Jacoby, the former professor of
zoology, has been appointed director of
the zoological and ethnological museum at
Dresden, and no longer gives his attention
to forest zoology. He has been succeeded
by Dr. Escherich. :

At Eberswalde bei Berlin the Forest
School is active under the charge.of Dr.
Eckstein, who takes a vivid interest in
matters relating to forest zoology. Visit-
ing this school in May of the present year,
the writer was delighted to find the old
collections of Ratzeburg preserved in the
most excellent condition, and his types re-
ceiving admirable care. Questions of agri-
cultural entomology are referred to these
three stations and others, but there are no
especial institutions for the investigation
of the life histories of injurious insects.

The conditions that exist in Germany
hold for Austria.

HUNGARY

As stated in 1894, the Royal Ento-
mological Station at Budapest, then under
the direction of Dr. Geza Horvath, was
founded by the government in 1881 as a
phylloxera station, and as the phyl-
loxera problem became more and more
elucidated, and the means of defense
against the scourge was reduced to a prac-
tical basis, the work of the station became
directed more and more towards noxious
insects in general and thus became an
official bureau of investigation in economic
entomology, a result due to Dr. Horvath’s
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administration and to the wisdom of the
Hungarian government. Since the last
address Dr. Horvath has resigned his posi-
tion to accept the post of director of the
Royal Natural History Museum in Buda-
pest, and has been succeeded in charge of
the Entomological Station by his able as-
sistant, Professor Josef Jablonowski, who
at present has admirably fitted offices in
the viticultural station, some three miles
from  Pesth, and with a small corps of
assistants is doing most excellent work.
He has been devoting much of his attention
of late to the insects injurious to the sugar
beet, and to the invasions of locusts into
Hungary from the south. Professor Jab-
lonowski is an admirably informed man,
and it is due to his suggestion that the
writer introduced upon a very large scale
the wintering nests of the brown-tail moth
into Massachusetts. Prior to this sugges-
tion it was not known or expected that
these newly hatched hibernating larvae
would contain parasites; but such is the
fact, and hundreds of thousands of these
parasites have emerged from introduced
nests in Massachusetts, and are probably
breeding here now.

ITALY
In 1894 the Royal Station of Agri-
cultural Entomology at Florence was
directed by Professor Adolfo Targioni-
Tozzetti, assisted by Dr. Giacomo del
Guercio and Professor Antonio Berlese.

- Since that time there have been changes.

Professor Berlese went to Portici, near
Naples, to take the professorship of eco-

_nomic zoology in the Royal Agricultural

School. While there, with the assistance
of Dr. Filippo Silvestri and Dr. G.
Leonardi, he did some of the best work
that has been done in.entomology in gen-
eral, and in its application to agriculture.
His publications have covered a wide field,
and were admirably and thoroughly done
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at the expense of great labor, and with
very slight remuneration from the govern-
ment. With the death of Professor Tar-
gioni-Tozzetti in 1902, Professor Berlese
was made Director of the Royal Station for
Agricultural Entomology at Florence, and
Professor Silvestri succeeded him in the
chair at Portici, the latter retaining Dr.
Leonardi as his principal assistant. The
technical staff of the Entomological Sta-
tion at Florence is now as follows: Di-
rector, Professor A. Berlese; assistants,
Professor G. del Guercio and Dr. C.
Ribaga; in addition Dr. Paoli is engaged
for work against the olive fly, and there
is a subordinate staff which consists of a
curator, a preparator, a mechanic and a
gardener. The funds for the carrying on
of the station amount to 16,000 lire per
annum. In addition to these funds the
government provides separate sums for ex-
periments in different parts of the country,
and for study in the different provinces,
and sometimes these funds are large. Just
at present large appropriations have been
made for the study of the olive fly, and
means to combat it. The station is in-
tensely occupied with this problem at the
present time, and field experiments are
being made in various parts of the olive
regions of the kingdom. Professor Ber-
lese informs the writer that in Maremma
in Tuscany the results already are satis-
factory, and this year it is expected that
the work will be completed.

At Portici the work includes instruction
in entomology, experimental work in co-
operation with the station at Florence, and
a great deal of original work of the highest
character is being carried on by both
Silvestri and Leonardi. The force consists
of these two men, Professor Silvestri being
director, as previously stated, another as-
sistant, Dr. G. Martelli, and a preparator.
The laboratories at Portici are commodious,
and the historic old palace in which they

SCIENCE

[N.S. Vor. XXVI. No. 675

are situated is surrounded with beautiful
gardens.

FRANCE

In 1894 a Department of Agricultural
Entomology had just been founded at the
Agronomical Institute at Paris. This
office has since been termed the entomo-
logieal station, and Dr. Paul Marchal has
been at its head working under the Min-
istry of Agriculture.

The headquarters of the station are still
at the National Agronomical Institute, No.
16 Rue Claude Bernard. Dr. Marchal is
well equipped for the important work upon
which he is engaged; but he has but one
assistant, who is not a scientific man, but
whom he has trained himself to act as a
preparator; he has one small room and two
halls; no experimental field, the most of
his observations having been carried on
in his home garden in the suburbs of Paris,
where his rearing cages are established.
Dr. Marchal is also professor of zoology
as applied to agriculture in the Agronom-
ical Institute, and in this work he has a
tutor (Monsieur Grénaux) who is busy
with the students in the preparation for
their examinations, and in the arrangement
of their courses. As professor of zoology
Dr. Marchal gives thirty courses, one and
one half hour each, twice a week from
October 15 to February 15. The greater
part of these courses is reserved for in-
sects; three lessons are given to silk cul-
ture; three to bee culture, and one to
oyster culture. There are a special lecturer
on fish culture, and a professor of
zootechny. The work that has been accom-
plished by Dr. Marchal under these ad-
verse circumstances is remarkable, his
latest labors resulting in the establishment
of the phenomenon of polyembryony in
certain parasitic insects are of profound
scientific value, and, as we have already
found in this country, possess a most im-
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portant practical bearing upon the use of
parasites.

Other work in economic entomology is
carried on in France under the govern-
ment at several points. Professor Valery
Mayet at the National Agricultural School
at Montpellier still teaches economic ento-
mology, and continues his experimental
work. Here, however, is the same old
story; insufficient laboratory space, and
not even a single assistant; half of the time
of one assistant only.

At Rennes Professor C. Houlbert also
teaches economic entomology in connection
with his work at the University at Rennes.
At Rouen Professor Paul Noel is chief of a
small station for economic entomology,
supported in part by the government, and
in part by the department. Here he con-
ducts investigations of the insects of that
region, has built up a large collection, and
is the consulting entomologist for the agri-
culturists of his department.

In her north African colonies France has
met with a serious problem in the invasion
of locusts and crickets from the south, and
has conducted for a number of years an ex-
tensive investigation that has culminated
in the publication of an enormous volume
of the greatest interest, prepared under the
direction of the director of the work, Pro-
fessor J. Kiinckel d’Herculais.

THE NETHERLANDS

Professor J. Ritzema Bos is still the eco-
nomic entomologist of Holland. Down to
1906 he conducted a phyto-pathological
laboratory in Amsterdam; this was a pri-
vate institution, but had received grants
from the treasury, and really constituted
the governmental service in this direction
for the Netherlands. In 1902 the speaker
visited this laboratory, and found it well
located, with interesting collections. In
1906, however, the government opened an
institution for phyto-pathology in conneec-
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tion with the agricultural college at
‘Wageningen. The old laboratory in Am-
sterdam still exists as a small private insti-
tution. The work of the new institution
is in the hands of the director, who has one
assistant, one temporary assistant, an
amanuensis and a laborer. Their work
covers every part of phyto-pathology, as
well in entomology as in mycology, in rela-
tion to agriculture, horticulture and silvi-
culture; and under this office is done the
inspection work of the government.

In her East Indian colonies the Nether-
landish government has done some very
good work in economic entomology in the
investigation of the insects injurious to
sugar cane; the insect enemies and diseases
of this important crop in Java have been
studied with care at the Dutch experiment
stations, and excellent reports have been
published.

NORWAY AND SWEDEN
In these two countries the conditions

have not changed, and the work goes on
about as described in 1894.

BELGIUM

Belgium has long been the home of
many well-known entomologists, and in the
publications of the Entomological Society
of Belgium are to be found niany papers
of interest from the standpoint of economic
entomology. The administration and the
Superior Council of the Forests of Belgium
have been occupied for a number of years
with a condition involving an unusual de-
velopment of insects injurious to wooded
properties and domains, and Professor G.
Severin, curator of the Royal Natural His-
tory Museum of Brussels, has been offi-
cially charged by the Belgian government
to study this especial situation in order to
propose remedies. Professor Severin is a
man of great acquirements in natural his-
tory in general, as well as a trained ento-
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mologist, and his work in this direction can
not fail to be of great value to his govern-
ment.

There is in Belgium an entomological
service of the State Agricultural Institute,
and in the Bulletin de 1’Agriculture, Part
I1., 1907, there appears a long article upon
the observations of this service for 1906, by
Professor Poskin. In this report is given
a comprehensive account of the whole sub-
ject of insecticides.

RUSSIA

In Russia rather more work is being
done than in most of the other European
countries. The necessity for work in eco-
nomic entomology in this country is
greater than in the small countries, as
pointed out ‘in a previous paragraph.
Under the direct charge of Professor J.
Portschingky, of the Ministry of Agricul-
ture, stations have been established in dif-
ferent parts of the empire where entomo-
logical work of considerable value is being
carried on.

During the present year the speaker has
visited three of these stations, one at Kieff
in the province of Kieff, under the charge
of Professor Waldemar Pospielow; one at
Kischeneff in Bessarabia, under the charge
of Professor Isaac Krassiltchik; and one at
Simferopol in the Crimea, under the charge
of Professor Sigismond Mokschetsky. All
of these men are trained observers, and
are doing excellent work.

Professor Pospielow is connected with
the University at Kieff, and is known for
his researches on the influence of certain
physical conditions upon the color of
lepidoptera. Professor Krassiltchik . has
a private station in Kischeneff; Professor
Mokschetsky is the director of the museum
of natural history in Simferopol, an in-
stitution which he has built up by his own
labors. He has conducted many investiga-
tions in economic entomology, and has pub-
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lished a number of papers of value. En-
tirely through his influence the Crimea, a
mast fertile country, in which great atten-
tion is devoted to fruit growing, was per-
haps the earliest locality in Furope in
which American ideas in economic ento-
mology were introduced. It was most in-
teresting to walk, as I did on several occa-
sions, through enormous orchards and see
everywhere American spraying machinery,
and see the crops in as good condition as
they could possibly be found in the most
up-to-date region in the United States.

There are other similar stations sub-
sidized by the government in different
parts of Russia, and the problem of in-
jurious insects is handled with intelligence,
with a full knowledge of what has been
done in other countries, and with much
ingenuity.

In addition there is at St. Petersburg a
zoological laboratory and museum under
the Royal Institute of Forestry, of which
Professor M. Cholodkowsky, a man of high
ability, is director. He has two assistants
and handles all matters relating to forest
zoology. The assistants are Head Forester
A. Ssilantjew, and Head Forester P.
Spessiwzew.

FINLAND

This administrative province of Russia
had made an attempt at the time of the
writing of the last address to secure the
establishment of an entomological experi-
ment station. This attempt later proved
to be successful. For some years the
most advanced agricultural instruction has

_been given at the University at Helsing-

fors, where economic entomology is repre-
sented by a special teacher who gives
regular courses of lectures, is at the head
of a special laboratory, is the government
entomologist, and as such is the head of
the entomological department of the agri-
cultural experiment station. This institu-
tion thus far has had only provisional
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quarters, but will be more fully organized
and equipped in the autumn of 1908. In
the new building to be erected ample
laboratory space will be given, and a spa-
cious insectary will be erected, with an
isolated building for fumigation experi-
ments. Professor Enzio Reuter, a well-
known writer on economic entomology, is
in charge of this work in Finland; and
with the additional facilities expected
there are sure to be more than commen-
surate results of practical value.

SOUTH AMERICA

Outside of the field of the investigation
of mosquitoes, excellent work on which has
been done by Dr. Lutz and Dr. Goeldi of
‘Brazil, the situation is much the same as
it was in 1894. Since that time, however,
an important investigation of the locust
ravages in Argentina was made by a
North Ameriecan entomologist, Professor
Lawrence . Bruner, whose expenses were

paid by an association of merchants in .

Buenos Ayres. An admirable report was
published, which does credit to American
entomology. Subsequently the well known
French entomologist, Professor J. Kiinckel
d’Herculais, was employed to continue
these investigations, which he did with the
sucecess to be expected.

Quite recently the government of Chile
has undertaken systematic work in eco-
nomic entomology, and has appointed a
young native scientific man, Professor M.
Rivera, professor of entomology at the
Santiago Agricultural School, to take
charge of this work, and to establish a gov-
ernment research laboratory at Santiago.
Professor Rivera has just visited Europe
and is at present in the United States, in-
‘forming himself as to methods, books, ma-
chinery and equipment, and is arranging
for an exchange of useful insects between
Chile and the other countries.

In the 1894 address the important earlier
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work of Mr. Edwyn C. Reed was men-
tioned and it is interesting to note that at
the present time his second son, Mr. Charles
S. Reed, natural-history professor at the
Concepcion Agricultural and at other col-
leges, is .interesting himself in economic
entomology. He has written several
pamphlets on noxious insects and on
Chilean birds that have been published at
his own expense.

SOUTH AFRICA

Great progress has been made in this
part of the world since the publication of
the last address. In 1895 Mr. C. P. Louns-
bury, of Massachusetts, was appointed en-
tomologist to the government of the Cape
Colony. His work was excellent from the
start. He has conduected investigations of
a high value to the colony, and to the whole
of South Africa. Governmental -confi-
dence in his ability has been shown by in-
creased facilities; he now has four assist-
ants, a clerk, five hands for rough work,
and various other assistants when needed;
this is for the ordinary work of the office.
In addition legislative action provides for
nursery inspection and restrictions on the
transportation of plants, and in other
directions. The animal diseases experi-
ment station is entirely under the charge
of the office, and sums have been appro-
priated for locust destruction. The work
done by Mr. Lounsbury has been of most
varied character, and of the most excellent
quality; his investigation of the South
African ticks has been of striking value,
and a model for investigators in other
parts of the world. ,

In Natal Mr. Claude Fuller ranks as
government entomologist and chief locust
officer; he is also a chief inspector under
the plant diseases act, and the officer ad-
ministering the burr-weeds and Scotch-
thistle exterminating acts. He has two as-
sistants, Mr. A. E. Kelley and Mr. von
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Pelser Berensberg. Mr. Berensberg is
located at Durban, and is port examining
officer, inspecting and treating all ship-
ments of fruit and fruit trees and plants
entering the port for Natal and the inland
colonies. The laboratory facilities are
poor, but excellent work has been done by
Mr. Fuller and his force.

In the newly established colony of the
Transvaal a department of agriculture
was immediately established, and Mr. C.
B. Simpson, of the force of the Bureau of
Entomology at Washington, was sent out to
take the appointment as entomologist. Mr.
Simpson did execellent work from the very
outset; he took hold of the problems exist-
ing—and some of them were very seri-
ous—with energy, enthusiasm and tact be-
yond praise. His success was great; he
secured the confidence of his constituency
at once; he was given assistance; he con-
ducted investigations on the ordinary crop
pests, upon the malarial mosquitoes, and
finally was given a large sum, amounting
to $60,000, for locust destruction. In this
destruction work he was very successful;
in faet, it seems safe to say that his work in
this direction was the most important that
has ever been done against insects of this
class. His death from typhoid fever,
which oceurred in the autumn of 1906, was
a great loss to the Transvaal, and a great
loss to economic entomology. I have not
learned that his successor has been ap-
pointed, but whoever he is, or may be, he
will find, or will have found, that his work
has been made easy for him by the labors
of Simpson.

AUSTRALIA

The Australian states of Vietoria, New
South Wales, Queensland, South Australia
and Tasmania have all continued to in-
terest themselves to a very considerable ex-
tent in economic entomology; and Western
Australia has taken up the problem,
though in quite a different way.
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In Vietoria Mr. Charles French con-
tinues to hold the office of entomologist to
the government and continues his excellent
work, publishing from time to time upon
insects injurious to vegetation. His hand-
book on the ‘‘Destructive Insects of Vie-
toria,”” of which the first part was pub-
lished in 1891 and the second in 1893, has
been continued; and the third part, pub-
lished in 1903, in addition to injurious in-
sects takes up the consideration of certain
valuable insect-destroying birds.

In Tasmania the work was continued
until comparatively recently, but I have
heard nothing in the last few years from
that state.

In South Australia Mr. J. G. O. Tepper,
in charge of the entomological department
of the South Australia Museum, has acted
as consulting entomologist for the agricul-
ture department, although he is not now
officially connected with the subject of ap-
plied entomology in that state. In 1894
Mr. George Quinn, horticultural instruector
and chief inspector of fruit under the so-
called ‘‘vine, fruit and vegetable protec-
tion act,”’ became connected with the de-
partment of agriculture for the purpose of
carrying out the law and trying in a gen-
eral way to place horticulture on a sound
footing. This law empowered the au-
thorities to deal with, and regulate, the in-
troduction into the state of fruits, plants,
insects and diseases, and to make regula-
tions for enforcing attention to any which
might be already found injuring plant life
in the state, or which might from time to
time be introduced into the state. The law
has been enforced in regard to the codling
moth and the red scale, and a system of
supervision has gradually been initiated
over all the imported fruits and plants.
They have prohibited the introduetion of
grape vines or portions thereof, and have
set aside Adelaide as the sole port of entry
of fruits and plants. Plants sent by
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parcels post are inspected and examined.
Disinfection by hydrocyanic acid gas is
carried on and charges are imposed on the
importer covering the expenses incurred.
Demonstrations and spraying experiments
have been carried on in the orchards and
gardens of South Australia under Mr.
Quinn’s direction, and much work has been
done during the last ten years in testing
remedies, publishing bulletins, and in giv-
ing lectures and personal advice. Mr.
Quinn has three permanent assistants deal-
ing with exports and imports. Moreover,
about nine inspectors for orchard districts
have been and will be employed. These
men are selected from the best informed
fruit growers in each district and are em-
ployed about six months in the year. Mr.
Quinn also acts an instruetor in horticul-
tural matters and expends in his branch of
the service about $8,000 a year.

In New South Wales, Mr. W. W. Frog-
gatt on the death of Mr. A. Sidney Olliff
was appointed government entomologist
and attends to all of the correspondence on
that subject, travels through the state
making investigations, lectures on economic
entomology, has an insectary where the
necessary breeding tests are carried on, and
has a laboratory and office in Sydney. The
results of his investigations are detailed in
articles published in the New South Wales
Agricultural GQazette, and a short annual
report is also published in the Gazette.
Mr. Froggatt left New South Wales as a
representative of the whole Awustralian
federation with letters of introduction
from the different premiers and the dif-
ferent departments of agriculture of the
individual states, on the eighth of July,
last, for a visit to the United States and
other countries. He is an admirably
equipped man of broad knowledge in the
whole field ofnatural history and has
achieved admirable results in his investiga-
tions. His recently published volume on
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‘‘ Australian Insects’’ shows his very com-
petent grasp of the subjeect and his in-
dustry as a worker.

At the Hawkesbury Agricultural College
in New South Wales—a government insti-
tution under the department of agricul-
ture—economic entomology is dealt with as
one of the subjects, and a course of thirty-
two lectures and fifteen practical exercises

. is gone through during the second year of

the student’s residence. The work covers
instruetion in inseet structure, chief pests,
useful insects and treatment, the latter be-
ing well illustrated in practise by orchard
operations ecarried on in an up-to-date
manner. This work is under the charge
of Professor Charles T. Musson, who, how-
ever, covers in his work botany, vegetable
pathology and nature study, with one gen-
eral assistant. :

During the past year a bill passed the
New South Wales Legislature giving power
to enforce certain action relative to the
codling moth and fruit fly, and inspectors
to carry out the work have been appointed.
The fruit expert of the department carries
on a good deal of work in fumigation and
spraying, mostly for demonstration and in-
struction purposes in the course of his
travels throughout the state, and the sub-
ject is being introduced into the schools
as a part of nature study.

In Queensland Mr. Henry Tryon, whose
excellent publications are well known to
American entomologists, is still connected
with the department of agriculture as ento-
mologist and vegetable pathologist, as well
as inspector under the diseases of plants
act. He supervises all plant importations
and exportations, and has no assistants.
His offices are in the department of agri-
culture in the center of the city of Bris-
bane, and he has slight opportunity for
field experimentation. At the time of the
last address Mr. Tryon was an assistant
curator in the Queensland Museum, but
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was appointed to the department of agri-
culture in 1895,

In Western Australia the entomological
work is done largely by Mr. George Com-
pere, who acts in the dual eapacity of ex-
pert of the department of agriculture, and
as a traveling agent of the state board of
horticulture of California. Mr. Compere
is an enthusiastic believer in the efficacy of
introduced parasites, and pays slight at-
tention to other remedial measures.

BRITISH WEST INDIES

- The situation in the British West Indies

has changed radically since the publication
of the former address. The Imperial De-
partment of Agriculture for the West
Indies was organized in 1898, and Sir
Daniel Morris was appointed commis-
sioner. The department was originally
established for ten years, but has since
been extended for a further period of
five years; that is to say, until October 1,
1913.

During 1899 an entomologist was ap-
pointed, Mr. H. Maxwell Lefroy, who has
since been transferred to India. Mr.
Henry A. Ballou, of Massachusetts, was ap-
pointed to suceceed him in March, 1903 ; he
has no assistants beyond a single prepara-
tor. Mr. Ballou has done gocd work in
investigating injurious insects of the terri-
tory over which the department extends,
and publishes entomological information in
the various periodicals and reports of the
department, as well as in a fortnightly re-
view, known as the Agriculiural News,
which contains popular insect notes. More
technical papers appear in the West Indian
Bulletin, a quarterly journal.

In the British Atlantic Islands outside
of the control of the Imperial Department
of Agriculture, such as Bermuda and the
Bahamas, no official work in economic ento-
mology seems to be carried on. In Ber-
muda, however, at the present time, under
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the agricultural society of the island, a
most interesting experiment is under way,
as I am informed by Mr. Ambrose Goslin
the president of the society, and Mr.
Claude W. McCallan, an old correspondent
of the Bureau of Entomology at Washing-
ton. The fruit fly of Bermuda and other
places (Ceratitis capitata Wied.), referred
to in a short illustrated article in Insect
Life, Vol. IIL., pp. 5-8 (1890), has in-
creased so greatly and has become so in-
jurious as to warrant the most radieal
means of destruction. During the present
year all fruit of the island known to be
affected by this insect has been rigorously
destroyed in the effort to leave not a single
cpportunity for the inseet to breed this
year. This is an effort at extermination
and its results will be followed with the
greatest interest by all persons interested
in entomology and fruit culture. The only
comparable experiment known to the
writer was carried on some years ago in a
very large but isolated and most remunera-
tive apple orchard in South Idaho when the
entire crop is said to have been destroyed
for one season, with the result that the
codling moth in that region was exter-
minated.
INDIA

In India in 1894 the principal work in
economic entomology had been done by Mr.
E. C. Cotes, in charge of the entomological
collections of the Indian Museum in Cal-
cutta. Some three volumes of the valuable
Indian Museum Notes had been published
at that time, and a number of special re-
ports had also been sent out dealing with
economic problems in entomology. Since
Mr. Cotes’s retirement the work has been
continued, and although the important
Indian Museum Notes have not been issued
so frequently, they are still published.
There have, however, grown up two im-
portant branches of entomological service—
the one established in 1901, when Mr. E. P.
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Stebbing was appointed forest entomologist
to the government of India; and the other
in 1903, when Mr. H. Maxwell Lefroy was
appointed entomologist to the government
of India, or, as appears from his later re-
ports, ‘‘Imperial Entomologist,”’ leaving
his position in the British West Indies to
be succeeded, as is shown elsewhere, by Mr.
H. A. Ballou. By Mr. Stebbing have been
published a series of circulars on agricul-
tural economic entomology issued by the
trustees of the Indian Museum. Under
‘Mr. Maxwell Lefroy has been started an
.entomological series of the memoirs of the
Department of Agriculture in India, be-
ginning with April, 1906. Five numbers
have appeared, the last one bearing the
date June, 1907. Mr. Stebbing has also
published certain forest bulletins dealing
with tree-boring beetles. In addition to
these appointments, Mr. E. Ernest Green,
well known for his able studies on the
Coceidee, has been made government ento-
mologist for Ceylon with headquarters at
the Royal Botanic Garden at Peradenyia,
Ceylon, an admirable step and an appoint-
ment which Mr. Green -can not fail to fill
in the most satisfactory manner.

CONCLUSION

Looking over the whole field, it becomes
obvious that very great advances have
been made in economic entomology in the
last thirteen years; greater advances, in
fact, than during the entire previous his-
tory of the study. It becomes obvious,
:also, that the greatest advances have been
made in the United States of America. In
spite of this fact, however, it is plain that
the United States is behind most of the
other countries of the world in one most
‘important particular.

Six years ago, visiting Hamburg, I found
-a most perfect system of inspection of all
foreign fruits, trees and fruit products in
coperation. Nothing containing or ecarry-
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ing an insect was allowed to enter Germany
through that port. To-day this holds true
of most other countries. Even in the
colony of Natal, as has been pointed out,
there is a qualified agent stationed per-
manently at Durban, and his work pro-
teets Natal and the inland colonies from
invasion by new insect pests and new plant

. diseases from abroad.

In the United States we have no such
protection, except the one port of San
Francisco, where under the state law, that
has been upheld in the courts, California
is protected. A erying need in this
country is the passage of a general quar-
antine act by which the other great sea-
ports of the United States should be pro-
tected.

' L. O. Howarp

SCIENTIFIC BOOKS

A Text-book of Organic Chemistry. By A. F.
HorreEman, Ph.D., F.R.A. (Amst.), Pro-
fessor Ordinarius in the University of Am-
sterdam. Translated from the third Dutch
edition by A. JamiesoN WaALger, Ph.D.,
B.A., head of the Department of Chemistry,
Technical College, Derby, England, assisted
by Owex Mort, Ph.D., with the cooperation
of the author. Second English edition, re-
written. New York, John Wiley and Sons.
1907. Pp. 589. $2.50.

Walker’s -first translation of IHolleman’s
“ Organic Chemistry ” was published in 1903.
It met with so favorable a reception that a re-
print was made, while Walker was translating
the present edition.

This book differs from other larger text-
books of organic chemistry in the restriction
of the field by the omission of a great number
of isolated compounds, and by the prominence
given to theory. In the words of the author
“ this book is essentially a text-book and makes
no attempt to be a ‘ Beilstein’ in a very com-
pressed form.” : ’

Thanks to the limitation of the field, the
student’s attention is fixed on the more im-
portant classes of organic compounds, and on



