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FOREWORD

The first essential to efficient administration of any enterprise
is full knowledge of its present make-up and operation. Without
full and complete information before them, as to existing organi-
zation, personnel; plant, and methods of operation and control,
neither legislators nor administrators can properly perform their
functions.

The greater the work, the more varied the activities engaged
in, and the more complex the organization employed, the more
imperative becomes the necessity that this information shall be
available—and available in such a form that it can readily be
utilized.

Of all undertakings, none in the United States, and few, if
any, in the world, approach in magnitude, complexity, and im-
portance that of the national government of the United States.
As President Taft expressed it in his message to Congress of
January 17, 1912, in referring to the inquiry being made under
his direction into the efficiency and economy of the methods of
prosecuting public business, the activities of the national govern-
ment “ are almost as varied as those of the entire business world.
The operations of the government affect the interest of every
person living within the jurisdiction of the United States. Its
organization embraces stations and centers of work located in
every city and in many local subdivisions of the country. Its
gross expenditures amount to billions annually. Including the
personnel of the military and naval establishments, more than
half a million persons are required to do the work imposed by
law upon the executive branch of the government.

““This vast organization has never been studied in detail as
one piece of administrative mechanism. Never have the founda-
tions been laid for a thorough consideration of the relations of
all of its parts. No comprehensive effort has been made to list
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vi FOREWORD

its multifarious activities or to group them in such a way as to
present a clear picture of what the government is doing. Never
has a complete description been given of the agencies through
which these activities are performed. At no time has the attempt
been made to study all of these activities and agencies with a
view to the assignment of each activity to the agency best fitted
for its performance, to the avoidance of duplication of plant and
work, to the integration of all administrative agencies of the
government, so far as may be practicable, into a unified organi-
zation for the most effective and economical dispatch of public
business.”

To lay the basis for such a comprehensive study of the organi-
zation and operations of the national government as President
Taft outlined, the Institute for Government Research has under-
taken the preparation of a series of monographs, of which the
present study is one, giving a detailed description of each of the
distinct services of the government. These studies are being
vigorously prosecuted, and it is hoped that all services of the
government will be covered in a comparatively brief space of
time. Thereafter, revisions of the monographs will be made
from time to time as need arises, to the end that they may, as
far as practicable, represent current conditions.

These monographs are all, prepared according to a uniform
plan. They give: first, the history of the establishment and
development of the service; second, its functions, described not
in general terms, but by detailing its specific activities; third,
its organization for the handling of these activities; fourth, the
character of its plant; fifth, a compilation of, or reference to,
the laws and regulations governing its Qeratlons sixth, finan-
cial statements showing its appropriations, expenditures and
other data for a period of years; and finally, a full bibliography
of the sources of information, official and private, bearing on
the service and its operations. ™

In the preparation of these monographs the Institute has kept
steadily in mind the aim to produce documents that will be of
direct value and assistance *1 the administration of public
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affairs. To executive officials they offer valuable tools of ad-
ministration. Through them, such officers can, with a minimum
of effort, inform themselves regarding the details, not only of
their own services, but of others with whose facilities, activities,
and methods it is desirable that they should be familiar. Under
present conditions services frequently engage in activities in
ignorance of the fact that the work projected has already been
done, or is in process of execution by other services. Many cases
exist where one service could make effective use of the organiza-
tion, plant or results of other services had they knowledge that
such facilities were in existence. With the constant shifting of
directing personnel that takes place in the administrative branch
of the national government, the existence of means by which
incoming officials may thus readily secure information regarding
their own and other services is a matter of great importance.

To members of Congress the monograph should prove of no
less value. At present these officials are called upon to legislate
and appropriate money for services concerning whose needs and
real problems they can secure but imperfect information. That
the possession by each member of a set of monographs such as
is here projected, prepared according to a uniform plan, will
be a great aid to intelligent legislation and appropriation of
funds can hardly be questioned.

To the public, finally, these monographs will give that knowl-
edge of the organization and operations of their government
which must be had if an enlightened public opinion is to be
brought to bear upon the conduct of governmental affairs.

These studies are wholly descriptive in character. No attempt
is made in them to subject the conditions described to criticism,
nor to indicate features in respect to which changes might with
advantage be made. Upon administrators themselves falls re-
sponsibility for making or proposing changes which will result
in the improvement of methods of administration. The primary
aim of outside agencies should be to emphasize this responsibility
and facilitate its fulfillment.
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While the monographs thus make no direct recommendations
for improvement, they cannot fail greatly to stimulate efforts in
that direction. Prepared as they are according to a uniform
plan, and setting forth as they do the activities, plant, organiza-
tion, personnel and laws governing the several services of the
government, they will automatically, as it were, reveal, for ex-
ample, the extent to which work in the same field is being per-
formed by different services, and thus furnish the information
that is essential to a consideration of the great question of the
better distribution and cotrdination of activities among the
several departments, establishments, and bureaus, and the elimi-
nation of duplication of plant, organization and work. Through
them it will also be possible to subject any particular feature of
the administrative work of the government to exhaustive study,
to determine, for example, what facilities, in the way of labora-
tories and other plant and equipment, exist for the prosecution
of any line of work and where those facilities are located; or
what work is being done in any field of administration or re-
search, such as the promotion, protection and regulations of the
maritime interests of the country, the planning and execution
of works of an engineering character, or the collection, com-
pilation and publication of statistical data, or what differences
of practice prevail in respect to organization, classification, ap-
pointment, and promotion of personnel.

To recapitulate, the monographs will serve the double purpose
of furnishing an essential tool for efficient legislation, adminis-
tration and popular control, and of laying the basis for critical
and constructive work on the part of those upon whom respon-
sibility for such work primarily rests.
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THE BUREAU OF ENTOMOLOGY

ITS HISTORY, ACTIVITIES, AND
ORGANIZATION

CHAPTER I
HISTORY

The Bureau of Entomology is one of the scientific branches
of the Department of Agriculture. Its function is to conduct
research studies of insects in their economic relation to agricul-
ture and forestry, agricultural products, and the home, and their
primary bearing on the health of man and animals. The Bureau
experiments with the introduction of beneficial insects, it de-
velops and conducts experiments with insecticides and insec-
ticide machinery, and it identifies insects sent in by inquirers.

While entomological work had been carried on to some extent
in the Agricultural Division of the Patent Office, it was not
until the creation of the Department of Agriculture under the
act of May 15, 1862 (12 Stat. L., 387), that specific provision
was made for an Entomologist. The next year the Entomologist
was given an assistant and in 1878 the service became a definite
Division. This Division was advanced to the rank of a Bureau
on July 1, 1904. Prior to July 1, 1928, the Bureau of Ento-
mology had certain regulatory functions. These with the ex-
ception of the enforcemeut of the Honeybee Jmportation Act
of August 31, 1922, were transferred to the Plant Quarantine
and Control Administration on that date.

Early Entomological Studies in the United States. Before

the extensive development of agriculture in the United States

farmers were not seriously troubled with insect pests. There

was little occasion to import foreign plants, hence no new de-
1



2 THE BUREAU OF ENTOMOLOGY

structive insects were introduced. The native insects were
mainly confined to the indigenous vegetation of the country,
and they did not materially attack cultivated crops. According
to Dr. L. O. Howard, after the War of the Revolution, damage
was done to orchards by Carpocapsa pomonella, to small-grain
crops by Cecidomyia destructor, to stored grains by the angou-
mois grain moth (Sitotroga cerealella), all of which were intro-
duced from abroad, and by Blissus leucopterus, a native insect
which attacked the small-grain crops. As commercial relations
with foreign countries grew and became world-wide, increased
numbers of insect pests were brought into the country from
abroad. As these pests attracted more and more attention
through their ravages, entomologists began to devote more of
their attention to the practical problem of insect control, and
thus the science of economic entomology came into being in this
country.

The earliest official investigations in the field of economic en-
tomology were carried on by individuals under state auspices.
In 1841 Dr. Thaddeus W. Harris prepared a report on *“ Insects
injurious to vegetation,” under a resolution of the legislature
of Massachusetts. This work concerned itself largely with the
classification and habits of insects and contained such remedial
suggestions as would occur to an experienced farmer.

In 1853 Dr. Asa Fitch was appointed by the state of New
York to investigate injurious insects. In 1856 he presented to
the legislature his first of a series of fourteen annual reports

‘“ the noxious, beneficial, and other insects in the State of
New York.” These reports mark the beginning of official en-
tomological work.

Other early official state work in this field was begun in
Tllinois in 1867 by Benjamin D. Walsh, who was succeeded
in turn, by Dr. William Le Baron and by the Rev. Cyrus
Thomas. In 1868 Charles V. Riley was appointed State Ento-
mologist of Missouri, and the result of his labors appeared in

!Howard. The historical development and present organization of ap-
plied entomology in the United States (1927).
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nine published reports. This work of Riley’s is regarded as hav-
ing opened a new era in the practical application of entomology.

Entomological Work in the Patent Office. Entomology was
considered in connection with agricultural research by the na-
tional government from the very beginning. It appears from
a statement in the annual report of the Commissioner of Patents
for 1862 that about twenty years before, or about 1842, a sug-
gestion was made by Judge Buell of New York for the establish-
ment of ““a great national department of agriculture,” one of
the objects of which was to be “ establishing a professorship of
botany and entomology.”

Before the employment of an entomologist by the Patent
Office in 1854, occasional articles on entomological subjects ap-
peared in the annual reports of the Commissioner of Patents.
Most of these articles were prepared by Townend Glover,
who later became the first entomologist of the Department of
Agriculture. Thus, the annual report for 1849 contained discus-
sions of insects affecting grains, peas, and beans; that for 1852
a discussion of the cotton caterpillar, rust and rot; that for
1854 discussions of insects injurious to vegetation and of insects
beneficial to agriculture, such as bees, and silk-worms; and the
reports for 1854 and 1855 contain discussions of insects affecting
the cotton plant and insects frequenting orange trees.

The appointment, on June 14, 1854, of Mr. Glover by the
Patent Office as “ Expert for collecting statistics and other in-
formation on seeds, fruits, and insects in the United States,”
marked the beginning of continuous work in the field of en-
tomology by the Patent Office. In the beginning, Mr. Glover
made special studies of insects frequenting the cotton plant and
the diseases affecting it in Mississippi and Tennessee, and of in-
sects which infested the orange groves and cotton fields in
Florida. The results of his studies of the citrus insects were
published in the annual report for 1858. Other studies concern-
ing insects injurious to vegetation and their control continued
to occupy the attention of the entomologist, and reports and
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articles on entomological subjects regularly appeared in the
annual reports of the Patent Office. Mr. Glover severed his con-
nection with the Patent Office early in 1859, his final report
being published in the annual report for 1858. No attempt was
made to fill his position in the Patent Office, but occasional ar-
tieles by outside entomologists were published in the annual
reports.

The entomological work of the Patent Office, together with
other agricultural work, was transferred to the Department of
Agrieulture upon 1ts creation in 1862.

Entomological Work in the Department of Agriculture. The
act establishing the Department of Agriculture declared its pur-
pose to be “to acquire and to diffuse among the people of the
United States useful information on subjects connected with
agriculture in the most general and comprehensive sense of that
word, and to procure, propagate and distribute among the people
new and valuable seeds and plants.” The chief executive officer
was the Commissioner of Agriculture, who was authorized to
““employ other persons for such time as their services may be
needed, including chemists, botanists, entomeologists, and other
persons, skilled in the natural sciences pertaining to agriculture.”

Admanistration. Upon the organization of the Department,
the’ Commissioner of Agriculture appointed Mr. Glover to the
position of Entomologist. Referring to this appointment, the
Commissioner said in his annual report for 1863 :

Entomology being one of the subjects mentioned in the act es-
tablishing this department, and the destruction of fruit and
other crops by insects having now become so serious, I deter-
mined to make it an important brauch of the department, and
have employed a gentleman well known throughout the coun-
try as a skillful practical entomologist, who has been paying
special attention to the best modes of extirpating insects inju-
rious to vegetation. Through him, I have made arrangements to
place on exhibition, in the department, his large collection of
insects, accompanied with drawings and descriptions; also his
valuable collection of facsimiles of all the fruits of the country,
together with his complete herbarium.
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The entomological work at this time was carried on under a
general provision in the first agricultural appropriation act, Feb-
ruary 25, 1863 (12 Stat. L., 691), < for promoting agricultural
and rural economy.” Specific provision for the salary of the
Entomologist was made for the first time in the appropriation
act of March 2, 1867 (14 Stat. L., 440, 451), which included
an entomologist among other specified employcees. Shortly after
his appointment a clerk was assigned to assist Mr. Glover.

The same act appropriated $10,000 “ for the purchase of the
Glover Museum.” This consisted of a private collection of in-
sects, birds and models of fruits, which had been made by Mr.
Glover, during many years previous to his employment by the
government. The purchase was made in 1867, and Mr. Glover
was entrusted with the curatorship of the museum in addition to
his other duties. He at once took steps to arrange and to amplify
the collection, devoting most of his time to this work during
the first year. This collection formed the nucleus for the “ agri-
cultural and economic museum or cabinet, illustrating . . .
in the most practical way, the relations existing between the
farmers’ insect enemies and his feathered friends.” The ca-
pacity of the museum was extended in 1878 by the addition of
a room for an exhibition of economic entomology, adapted to
the rapidly increasing collection of beneficial and injurious in-
sects, and arranged to illustrate some of the most injurious
species preying upon each product, in their different stages. It
also exhibited the architecture of insects, their cases, nests,
galls, cocoons, and specimens showing how animal and vege-
table substances are injured, eaten, or otherwise destroved by
insects, The collection remained in the custody of the Division of
Entomology until 1878, when it was transferred to the Smith-
sonian Institution.

In 1865 Mr. Glover was sent to Paris to represent the De-
partment of Agriculture at an entomological convention and to
visit an exposition of insects useful or injurious to the crops,
which was held under the patronage of the Minister of Agri-
culture of France. On this occasion he received a gold medal

2



6 THE BUREAU OF ENTOMOLOGY

for his work in entomology, which was adjudged by the jury
“to be original in its style and character and deserving to be
copied by the entomologists of France as a desideratum in the
application of the science to agriculture.”

The entomological work during the latter part of the sixties
consisted of studies concerning the caterpillar or cotton army-
worm, the elm-tree beetle, the Western potato beetle, the West-
ern grasshopper, and a number of other insects which were most
numerous or destructive or which had theretofore escaped obser-
vation. The investigations covered the habits of these insects
in respect to their food, transformations, etc., and the best
remedies to be used for the destruction of those which were in-
jurious. The annual reports contained the results of these
studies and other educational articles. An increasing interest
on the part of agriculturists was manifested during this period
by the receipt of many inquiries and specimens of insects for
identification. When new insects were received which had not
been described, they were figured by the Entomologist and
plates were made of them and published with as much of their
natural history, habits, ete., as was known.

Appropriation “for entomological works of reference” was
first made in the act of May 8, 1872 (17 Stat. L., 61, 78). This
item of appropriation was repeated for a long scries of years.

In 1874, 1875, and 1876 there were enormous flights of
locusts (Melanoplus spretus) from Montana and the Dakotas
down over the cultivated regions of Colorado, Kansas, Nebraska,
and Missouri, said to be the greatest outbreak of migratory lo-
custs in the history of the country. An act of March 3, 1877
(19 Stat. L., 344, 357), made provision for the salaries and
expenses of “a Commission of three skilled entomologists, to
be appointed by the Secretary of the Interior, to report upon
the depredations of the Rocky Mountain locusts in the Western
States and Territories and the best practical methods of pre-
venting their recurrence, or guarding against their invasions,
who may be attached to the United States Geological and Geo-
graphical Surveys of the Territories.” This act carried an
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appropriation of $18,000. Five subsequent acts carried annual
appropriations ranging from $5,000 to $25,000 for the expenses
of the Commission. The members of the Entomological Com-
mission were Charles V. Riley, then State Entomologist of
Missouri, A. S. Packard, an entomologist, and Cyrus Thomas,
State Entomologist of Illinois.

In 1880 the Commission was placed under the Department
of Agriculture, as the result of an appropriation act of June
16, 1880 (21 Stat. L., 259, 276), which provided “ That after
the close of the next fiscal year all work of the character herein
provided for shall be exclusively under the control of the Agri-
cultural Department, and all operations under the Interior De-
partment shall be fully and finally closed before the thirtieth
day of June, eightecen hundred and eighty-one.” An act of
March 3, 1881 (21 Stat. L., 381, 383), provided that “ the re-
port of the said commission, and an itemized statement of their
expenditures, shall be made to the Commissioner of Agricul-
ture.”

The Entomological Commission issued five reports, the first
and second while in the Interior Department, and the remain-
ing three while in the Department of Agriculture. The first re-
port, for the year 1877, related to the Rocky Monuntain locust
and the best methods of preventing its injuries and of guard-
ing against its invasions,” and the second report, for the years
1878 and 1879, issued April 4, 1881, related to ‘““ the Rocky
Mountain locust and the Western cricket,” and treated of the
best means of subduing the locust in its permanent breeding
ground. The third report, dated July 31, 1882, the first issued
under the Department of Agriculture, related chiefly to “ the
Rocky Mountain locust, the Western cricket, the armyworm,
canker worm, and the Hessian fly ”; the fourth report, dated
March 15, 1884, dealt with the cotton worm, and contained a
chapter on the boll worm (not related in any way to the cotton-
boll weevil) ; and the fifth report, dated January 2, 1888, dealt
with insects injurious to forest and shade trees. The Commis-
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sion also issued separates from these reports, and seven bulletins
and twelve circulars while in the Interior Department.

Until 1878 the entomological work of the Department of
Agriculture was carried on under the general provision made for
that Department, except that carried on under the specific ap-
propriations mentioned above. The appropriation act of June
19, 1878 (20 Stat. L., 178, 204), for the first time made spe-
cific provision for general entomological work in an item * for
investigating the history and habits of insects injurious to agri-
culture; for experiments in ascertaining the best means of de-
stroying them; for chemicals, traveling expenses, and other ex-
penses in the practical work of the entomological division.” From
that time on, specific provision has been made each year for
entomological work. The above-mentioned act made an addi-
tional appropriation “for the special purpose of investigating
the history and habits of insects injurious to the cotton plant.”

In June, 1878, Townend Glover was superseded as En-
tomologist of the Department of Agriculture by Charles V.
Riley, then State Entomologist of Missouri. During Mr. Glover’s
incumbency, from 1863 to 1878, he issued seventeen reports
on economic entomological subjects, but he did little in the
nature of field or experimental work.

In April, 1879, Mr. Riley resigned and was superseded on
May 1 by Professor J. Henry Comstock, then assistant profes-
sor in charge of entomology at Cornell University, who had
been investigating cotton insects as a temporary field agent under
Mr. Riley. Professor Comstock remained in office until March,
1881, when he resigned to resume his college work, and Mr.
Riley was reappointed. During his term as Entomologist,
Professor Comstock published an elaborate report on insects
affecting cotton, for which a special appropriation had been
made, and two annual reports, that for 1880 containing an ex-
haustive treatise on the scale insects (Coccidae) of the United
States.

Mr. Riley remained in office until June, 1894. At the time
of his reappointment in 1881, the Jntomological Division had
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a staff of four men trained in entomological work, and the
total annual appropriation for this service was $2000 for the
salary of the Entomologist and $5000 for entomological work.
The work comprised an investigation of insects injurious to
orange trees which lasted several years and disclosed that the
chief enemies of citrus fruits were scale insects or bark lice;
broadening of this investigation to include a study of all scale
insects affecting cultivated plants and especially fruit trees,
which was continued for a number of vears; a study of insects
injuriously affecting the chief staples, such as corn, wheat, rice,
sugar corn, and vegetables; a study of the cranberry insects;
raising different varieties of silk-worms with a view to experi-
menting in silk culture, and issuing of a2 mannal of instruction
for silk production; rearing to the perfect stage new or little-
known injurious insects for the purpose of gaining a knowledge
of their habits and transformations in order to facilitate the
discovery of remedies; and conducting extended correspondence
relative to noxious insects. Whenever information was received
of any insect irruption of particular interest, an assistant was
gsent to the spot to make observations, or a local observer was
. employed.

In 1881 Mr. Riley began the preparation of a series of spe-
cial bulletins, written in popular style and amply illustrated, on
the most widespread and important injurious iusects. These
were intended to replace much of the correspondence by render-
ing unnecessary coustant repetition by individual letters. The
Division gave special attention to the warning of farmers, by
means of its publications, of visitatious of the armyworm and
the cotton worm.

With the organization of the experiment stations in 1888, of-
ficial entomological work was greatly broadened in the United
States. An act of March 2, 1887 (24 Stat. L., 440), known as
the “ Hatch Act,” provided for the establishment in each state
of an agricultural experiment station." Many of these stations

*See Institute for Government Research, The Office of Experiment Sta-
tions (1924). Service Monograph 32. .
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operated in close connection with the state agricultural colleges
organized under the Morrill Act of July 2, 1862. These sta-
tions undertook entomological investigations among other lines
of scientific work in agriculture.

Another important factor in the expansion of applied ento-
mological work in the United States was the founding, in
August, 1889, of the Association of Economic Entomologists.
This organization, which has grown to over eight hundred mem-
bers, has been greatly instrumental in bringing together economic
entomologists from all parts of the country, and even from
foreign countries, for consultation and for coGperative work.
Annual meetings of the Association are held at different points
of the country, the discussions and papers being published, to-
gether with other articles on entomology, in a bi-monthly pub-
lication, entitled the “ Journal o¢f Economic Entomology,” es-
tablished in 1908. The Association has organized several geo-
graphic divisions, such as the Pacific Slope Division, the
Rocky Mountain Division, the Northern States Divisiou, the
Central States Division, and tthe Cotton States Division, each
of which holds annual meetings. It also has committees which
consult upon questions of general policy and upon many other
points which need the harmonizing decisions of a central unified
body. The Association has aided in securing legislation for the
study, control, and quarantine of injurious insects.

By an act of February 9, 1889, the Department of Agricul-
ture was elevated to the status of an executive department under
the supervision of a Secretary of Agriculture. This change of
departmental status, however, had no immediate effects upon
the work or status of the Division of Entomology, its title and
functions remaining the same as before.

The facilities for investigation of the Division of Entomology
were greatly extended by the installation, in 1891, of a new
insectary, which was fitted up with the most approved arrange-
ments for the study of insects in the way of breeding cages
and jars, and the development of new apparatus.
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In 1894, Mr. Riley submitted his resignation as Entomolo-
gist to take effect June 1 of that year. He had held the posi-
tion for sixteen years. During his incumbency of the office the
work accomplished by the Division was of the highest order and
was largely instrumental in placing the science of applied en-
tomology in the United States upon a sound basis. He pub-
lished twelve annual reports, thirty-one bulletins, two special
reports, six volumes of a periodical bulletin, “ Insect Life,”
and a large number of circulars of information. He developed
both the scientific and the practical side of entomology, and
brought about advances in insecticides and insecticidal ma-
chinery which were of far-reaching importance. At that time
the Division had grown to nine entomological workers. The
annual appropriations, however, rarely exceeded $30,000 during
this period.

Mr. Riley was succeeded by Dr. Leland O. Howard who had
been his chief assistant since 1880. At the beginning of Dr.
Howard’s régime a reorganization was effected in the Division of
Entomology by which the entire force of regular field agents was
dispensed with, and a policy was adopted whereby field workers
were employed for specific purposes only for limited periods.
This arrangment, however, was afterwards modified.

After the death of Professor Riley, which occurred on Sep-
tember 14, 1895, Dr. Howard was appointed honorary curator
of insects of the National Museum, a position which he still oc-
cupies. This has kept that institution in close relation with the
entomological work in the Department of Agriculture.

Beginning July 1, 1904, the entomological service of the De-
partment of Agriculture was advanced to Bureau status (33
Stat. L., 276, 289). The appropriations increased steadily from
this time on and at times large sums were appropriated for
emergency work in connection with the Mexican cotton-boll
weevil, the gipsy and brown-tail moths, ete.

On April 26, 1910 (36 Stat. L., 331), a law was enacted pro-
hibiting the shipment in interstate commerce for sale of any
insecticide or fungicide which is adulterated or misbranded in
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any way, and its enforcement was entrusted to an Insecticide and
Fungicide Board,’” of which a representative of the Bureau of
Entomology was a member ex officio, until its abolition on June
30, 1927.

Two years later another important administrative body of
independent status, . e., reporting directly to the Secretary of
Agriculture, was established in the Department, on which the
Bureau was represented. This was the Federal Horticultural
Board, provided for by Congress for the administration of the
Plant Quarantine Act of August 20, 1912. Under the terms of
this act, the Board was to consist of members of the Bureau of
Entomology, the Bureau of Plant Industry, and the Forest Ser-
vice. The chairman of the Board during the entire period of its
existence (1912 to 1928) was Dr. Charles L. Marlatt, Associate
Chief of the Bureau of Entomology. On July 1, 1928, under
a reorganization of the plant quarantine work of the Depart-
ment, the function of this Board was replaced by the creation of
a new office for the administration of all plant quarantine and
regulatory work of the Department, namely, the Plant Quaran-
tine and Control Administration. Under this reorganization Dr.
Marlatt continued as Chief of the new office until December,
1929. The Bureau however continued to be represented on a
plant quarantine board, which was retained as an advisory body
but without administrative functions. The important relation-
ship of the Bureau to the plant quarantine and control work
conducted by the Federal Horticultural Board and the Plant
Quarantine and Control Administration which succeeded it is
briefly discussed in a paragraph under the title, “ Plant Quaran-
tine and Inspection.”

Ou October 17, 1927, Dr. Howard retired from the office of
Chief of the Bureau of Entomology and was succeeded by Dr.
Marlatt, a member of the entomological staff of the Department
since 1888, and Associate Chief since 1922.

*Created by the Secretary of Agriculture, December 22, 1910 (General
Order 143). This order named four individuals representing, respectively,
the Bureaus of Animal Industry, Plant Industry, Entomology and Chem-

istry.
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During the thirty-three years that Dr. Howard occupied the
office of Entomologist there was an enormous expansion of the
entomological work of the national government. Many things
have contributed to this growth. According to Dr. Howard:*

The rapid growth of agriculture in the United States, the
planting of enormous areas in a single crop, the desire to get
the largest results in the easicst way, have all contributed to
an extraordinary increase of injurious insects. Agriculture con-
ducted by the methods largely used in this country down to a
comparatively recent date has been planned without regard to
the increase of insect damage, and thus opportunities for un-
precedented increase have been offered to injurious species,
and they have taken advantage of it. Moreover, down to 1912
the country was virtually unprotected from the entrance of in-
sect pests from other countries. Plants and plant products
liable to carry pests new to this country were allowed entrance,
without examination, at all ports, and their arrival in sound
condition was facilitated by the rapidly increasing speed of
sea traffic.

The importance of economic entomology was driven home to
the public in a most striking way during the decade beginning
with 1890; first, by the adveut of the cotton-boll weevil from
Mexico about 1892 ; next, by the appearance of the San José scale
in eastern orchards about the same time; third, by the ravages
made in New England by the gipsy moth and the brown-tail
moth; fourth, by the discovery in the late nineties of the trans-
mission of malaria and yellow fever by mosquitoes.

Soon after this, the alfalfa weevil (Phyfonomus posticus)
made its appearance in Utah, and spread rapidly. Later the
European corn borer (Pyrausta nubialis) was found to have
established itself in the United States, and still later the Japa-
nese beetle (Popillia japonica), and both have since spread
rapidly.

Tt would be impracticable to give an historical account of
all the various activities of the Bureau of Entomology during
its long existence. Brief accounts of the more important work
undertaken by the Bureau are given in the following pages.

*Howard, as above.
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Plant Quarantine and Inspection. It had long been recog-
nized that a great many of the insect pests which are destrue-
tive to the crops of North America had been introduced from
foreign countries through the agency of commerce in plants and
plant produects, but apparently little if any thought was given
until a fairly late period to the possibility, by appropriate legis-
lation, of preventing or at least restricting further entry of such
pests.

The beginning in the United States of plant quarantine legis-
lation, having this object, in part at least, was that instituted by
the State of California about 1880-81 and since continued, the
principal incentive being the grape phylloxera, which had com-
paratively recently gained entry into vineyards in the northern
portion of that state.

The first concerted effort to secure a national plant quaran-
tine law was in 1897 and was initiated by the Ohio State Horti-
cultural Society, the particular incentive being the rapidly in-
creasing spread of the San José scale in the Eastern United
States and the emphasis which this gave to the need of restric-
tion against further entry of such pests and as to interstate
movement of plants. On the call of this Society, a national con-
vention, broadly representative of agricultural and horticultural
interests, including ecommercial organizations, met in Washing-
ton in March, 1897, and drafted a national plant quarantine
bill relating both to foreign imports of nursery stock and also to
interstate traffic in such articles. The scope of this bill, inter-
national and interstate, prevented any general agreement as to its
terms being arrived at, and, although it was more or less modi-
fied and reintroduced on several occasions during following
years, no definite action resulted and interest in the effort
largely died out.

The final and successful effort to secure federal legislation
(1908-12) resulted from the initiative and follow-up of Dr.

*For a more comprehensive history of plant quarantine and inspection
see Institute for Government Research, The Plant Quarantine and Control
Administration. Service Monograph 59.
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Marlatt, the incentive in this instance being the increase, which
developed in 1907-8, of infestation of imported European nurs-
ery stock with the larval nests of the brown-tail moth and with
occasional egg masses of the gipsy moth.

During the first half of this period (1880 to 1912) the
Bureau of Entomology had been accumulating information as
to the origin and manner of entry of foreign pests which had
already become established in the United States, and had begun
the accumulation and publication of data on the existence in
foreign countries of other important pests the entry of which
would be a special menace to our crops.

In counection with the convention of 1897, papers were pre-
sented by Dr. B. T. Galloway, at that time Chief of the Division
of Vegetable Pathology and Physiology of the Department, and
by Dr. Howard, the former on the subject of ¢ Plant Diseases
and the Possibility of Lessening Their Spread by Legislation ”
and the latter on “ The Desirability of an Inspection System
Against Forelgn Insects.” Dr. Howard later prepared and pub-
lished an article in the Yearbook of the Department for 1907
entitled “ The Danger of Importing Insect Pests,” in which he
discussed important pests known to occur in foreign countries
and likely to be introduced through the agency of commerce
with plants and plant products. The purpose of this article was
to emphasize the necessity of legislation providing for national
quarantine and inspection of imported plants and plant
products.

In 1906 the Bureau began a definite inspection service in re-
lation to plants imported by the Bureau of Plant Industry of
the Department of Agriculture. The introduction of new and
rare plants had become an important phase of the work of that
Bureau, and much of this material was being collected in regions
which had never been explored entomologically, and therefore
under special risk as a source of pests of various types new to
this country. To minimize this risk, the Bureau undertook to
inspect all such importations and to provide for their fumiga-
tion, or even their destruction whenever definite infestation was
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determined and it was felt that the inspection and fumigation
had not adequately safeguarded the situation. Similarly all im-
ported plant material, prior to distribution by the Department,
was given inspection and, if necessary, fumigation as a basis for
certification for such distribution. In the fiscal year 1906-7, 916
lots of imported plants were inspected—the largest single lot
containing five thousand plants—and 581 certificates covering
distributions by the Department were issued by the Bureau.
The inspection and certification with respect to Department im-
portations was continued by the Bureau until the passage of the
Plant Quarantine Act, when this work was taken over by the
Federal Horticultural Board.

In 1909 the Bureau organized a sort of voluntary coilpera-
tive—state and federal—inspection of commercial imports of
nursery stock and other plants. In January of that year the
Bureau had been advised by the Commissioner of Agriculture
of New York that brown-tail moth nests had been found in con-
siderable numbers in shipments of seedling-fruit stocks from
France, and later advice indicated that a similar condition had
been noted in other states. The Bureau sent out warning letters
to state entomologists with the object of getting such officials to
make inspection of all shipments into their respective states of
such seedling-fruit stocks and to collect and destroy the larval
nests of this moth. The Bureau also obtained, through the co-
operation of the Customs Service, records of all importations
and of the railroads concerned in transporting these shipments
to destination, and gave advance notification to the appropriate
state officials of such movement. During this first year informa-
tion was thus sent concerning some eight hundred shipments
distributed to thirty-five different states. The inspection of
these shipments showed not only the presence of the brown-tail
moth but of certain other important pests, new to or not widely
distributed in the United States. This work of inspection of
shipments of seedling-fruit stocks and other nursery stock was
continued by the Bureau until it was taken over in 1912 by the
Federal Horticultural Board. Incidentally, this Bureau work
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and state codperation must be credited with having protected
the United States during this period from the very general dis-
tribution and spread, through the agency of such nursery stock,
of the gipsy and brown-tail moths, thousands of nests of the
former being found, particularly on fruit stocks, and occasional
eggmasses of the gipsy muoth, such infested shipments being re-
ported from destination points in a great many states.

The enforcement of the quarantines promulgated under the
act of 1912, as already indicated, was independent of the related
bureaus; nevertheless such enforcement was closely connected
with these bureaus through the nature of the organization of the
Board. It was natural, therefore, that the Bureau of Ento-
mology particularly and also the Bureau of Plant Industry
should have been brought into active aid and cobdperation in the
administration of this act, and in this way the Bureau of Ento-
mology was given general fleld and administrative charge, as an
agent of the Board, of such important quarantine and control
activities as those in connection with the Mediterranean fruit fly
and melon fly, the European corn borer, the gipsy moth and
brown-tail moth, the Japanese beetle, and the Mexican fruit fly.
When the Federal Horticultural Board was abolished and the
Plant Quarantine and Control Administration was created on
July 1, 1928, as a result of the act of May 16, 1928 (45 Stat. L.,
539, 564), these regulatory activities of the Bureau of Ento-
mology were transferred to the new organization.

The fact has already been noted that perhaps one-half of the
important pests of agriculture and forestry of this country are
introduced species. About one hundred of these are important
crop destroyers or are injurious to live stock or to man in one
relation or another. Among these are: The codling moth, Hes-
sian fly, asparagus beetle, hop-plant louse, cabbage worm, wheat-
plant louse, oyster-shell bark louse, pea weevil, croton bug,
angoumois grain moth, horn fly of cattle, San José scale, gipsy
moth, brown-tail moth, Argentine ant, alfalfa-leaf weevil, and
the European corn borer. Others, such as the cotton-boll weevil,
cotton-leaf worm, the harlequin cabbage bug, the sugar-cane
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borer, and in recent years, the pink bollworm and the Mexi-
can fruit worm, have reached the United States by natural or
artificial means from countries and islands to the south.

Importation and Exportation of Useful Insects. Early in the
history of applied entomological work it was discovered that
insect pests could be destroyed or controlled in many instances
by the importation and establishment of insect enemies and par-
asites. In 1886 agents of the Division of Entomology were
sent to Los Angeles to make, experiments with redemies for
the destruction of the cottony cushion scale, an injurious insect
from Australia, accidentally introduced about twenty years be-
fore, which was doing enormous damage to orange, lemon, olive,
and other fruit trees of California. A year later an entomologist
was sent to Australia and New Zealand by the Department of
State to study parasites of this destructive pest. These para-
sites were introduced in California, and one of them, a lady-
bird (Novius cardinalis) increased so enormously and was so

- active an enemy of the scale, that in a few years this pest could
only be found with difficulty. Tn 1892 some of these beetle pre-
dators were sent to Cape Colony, South Africa, and to Egypt,
New Zealand, and other foreign countries, where they also
proved effective.

Owing to the success obtained by the introduction of this
scale enemy, an agent of the Entomological Division was sent
to Australia and New Zealand in 1891, at the joint expense
of the Division of Entomology and the State Board of Horti-
culture of California, for the purpose of studying and import-
ing into California other insects which might prove of bene-
fit to horticultural and agricultural interests.

After some years of effort, the Division of Entomology suc-
ceeded in 1901 in introducing a parasite (Scutellista cyanea)
from Italy, and later from South Africa, which preys npon the
black scale, a serious enemy of the clive and citrus trees. This
insect proved to be very effective.

In the same year a beetle was introduced from Hungary which
is an enemy of several destructive plant lice which had been

»
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imported from Europe. A fungus disease of grasshoppers was
imported about the same time from South Africa.

Special attention was given in 1905 to the importation of
parasites of the gipsy moth and brown-tail moth; and the kelep
or Guatemalan ant enemy of the cotton-boll weevil. During the
year 1906 several species of European lady-birds, destroyers of
plant lice, scale insects, and soft bodied insects of other groups,
were imported from Austria, ¥rance, and Germany; and in
1908 parasites of the eggs of the elm-leaf beetle were imported
and successfully established in Memphis, New York, and Wash-
ington.

Before the year 1898 attempts to introduce the growing of
Smyrna figs in California failed because the fruit never ma-
tured. An expert of the Bureau of Plant Industry about that
time went to Algeria to study fig culture with the idea of ascer-
taining the cause of this failure. He discovered that the fer-
tilization of the fig fruit was brought about through the medium
of the fig wasp (Blastophaga grossorum), and sent a supply of
insects to this country. The Bureau of Entomology studied the
habits of these insects and instructed tree owners in their propa-
gation, with the result that the problem of fig culture in this
country was solved and the growing of Smyrna figs was commer-
cially established.

The study abroad and the importation of insect cnemies and
parasites and of bees continue to be an important branch of
activity of the Bureau of Entomology.

Foreign countries have given much aid to the Bureau of
Entomology in its efforts to discover insect enemies and parasites
and to prevent the introduction of destructive insects, and they
have rendered this service without compensation. The Bureau
also has rendered considerable assistance to foreign countries in
their efforts to control or exterminate insect. pests. Many im-
portant parasitic and predatory insects have been exported to
countries where they were of assistance in this warfare against
injurious insects. A most striking instance of the value of this
work occurred in 1898, when the orange groves of Portugal were
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threatened with extinetion by the ravages of the white scale. The
Bureau of Entomology, in coéperation with the State Board of
Horticulture of California, sent specimens of the lady-bird
(Novius cardinalis), enemy of the white scale, previously im-
ported from Awustralia by the Bureau, which annihilated the
scale in Portugal in a little more than a year. In 1906 and 1907
the Bureau exported to Italy certain important parasites of an
injurious scale-insect (Diaspis lanatus) found upon peach,
cherry, pear, lilac, and other trees and bushes in the United
States, which had wrought more damage in Southern Europe
because it attacked the mulberry upon which the prosperity of
the Italian silk industry depends. In 1907 the Bureau sent to
France for immediate transportation to Algeria, large ship-
ments of a sanddigging wasp (Monedula carolina), common in
the Southern states, which is an effective enemy of American
Tabanids, flies, which in Algeria carry a dangerous disease of
the dromedary. In 1908 efforts were made to send and establish
American bumble bees to the Philippine Islands to {fertilize
clover. Codperation of this kind has since been continuously
carried on with entomological services of foreign countries.

In 1928 a meeting of the International Congress of Entomol-
ogy was held in Ithaca, which was attended by entomologists
from all the leading countries of the world, and resulted in
increased coUperation between the Bureau of Entomology and
foreign entomological services.

Classification of Insects. Although it was not segregated as a
formal project until 1897, the identification and classification
of insects has formed an important part of the activities of the
Bureau of Entomology from its inception as a branch of the
Patent Office. The vital need for the proper identification of
injurious and beneficial insects was recognized from the be-
ginning, with the result that the early reports of the entomolo-
gists contained important papers on the classification of injuri-
ous and beneficial insects. Similar work by specialists of the
Bureau of Entomology appeared in Insect Life, in bulletins of
the Bureau and of the Department of Agriculture, and in the
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Proceedings and Bulletins of the National Museum. Hun-
dreds of papers dealing with the subject of insect classification
bave been published by Bureaun specialists in various technical
entomological journals. In addition, the Bureau, during all its
history, has given to other federal agencies and to state en-
tomologists and quarantine officials assistance in the way of
supplying identifications for insects believed to be of economic
importance. The demand for work of this sort has grown
steadily with the development of entomology in this country
until to-day the scientists who are engaged in this identification
work furnish to other sections of the Bureau, to the Plant Quar-
antine and Control Administration, to other governmental
agencies, to state entomologists and experiment station workers,
and to private workers interested in entomology, many thou-
sands of identifications annually. Similar assistance is given
to Canadian and other foreign entomologists in the most im-
portant economic groups of insects.

Bee Culture. Apiculture has occupied the attention of the
Department of Agriculture since the beginning of its entomologi-
cal activities. In 1881 the Entomological Division took up in-
vestigations in bee culture as a continuing activity, and special
provision has since been made for apicultural studies and re-
search in the annual appropriation acts. The Bureau has been
studying diseases of bees since 1907; the physiology of bees,
since 1908 ; the wintering of bees and bee behavior, since 1912;
beckeeping regions, since 1921; and intermountain bee culture
since 1926. Bee culture in the Southern states was made the
subject of investigation in 1929. In 1917 the Bureau began
demonstration work in beekeeping.

On August 31, 1922, an act (42 Stat. L., 833) was approved
“To regulate foreign commerce in the importation into the
United States of the adult honeybee (Apts mellifica).” The
enforcement of this act was entrusted to the Bureau of En-
tomology and it is still one of its functions.

Silk Culture. Experiments with silk-worms were first men-
tioned in the annual report of the Commissioner of Agriculture

3
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for 1871, but it was not until thirteen years later that Congress
began to make specific appropriations for their development
and culture in the United States. In 1884 while the Ento-
mologist, Professor Riley, was abroad at the invitation of the
Minister of Agriculture of France to demonstrate a proposed
method of dealing with the underground vine pest ( Phyllozera),
he studied certain features of silk culture in Europe. The
game year an appropriation of $15,000 was made in an act
of June 5, 1384 (23 Stat. L., 39), “ ¥or the encouragement
and development of the culture and raising of raw silk to be
expended under the direction of the Commissioner of Agri-
culture.” Similar appropriations were made each year to and
including the fiscal year 1891, and this work became for the time
an important function of the Division of Entomology. The
Division collected and disseminated information relating to
silk culture, purchased and distributed silk-worm eggs and mul-
berry trees and books of instruection, and carried on experiments
with automatic machinery for reeling silk from the cocoon. The
Commissioner of Agriculture was authorized to sell, in open
market, the reeled silk and silk waste produced in these experi-
ments and to apply the proceeds of the sales to the payment of
legitimate expenses incurred.

An act of June 30, 1886 (24 Stat. L., 100, 101), in addition
to appropriating $10,000 for the use of the Division of Ento-
mology, as above, appropriated $5000 “ For the encouragement
and development of the culture of raising raw silk . . . to be
expended under the direction of the Woman’s Silk-Culture
Association of the United States, located at Philadelphia, and
to be paid directly to said association.” The following year
this appropriation was repeated and a like sum of $5000 was
given to the California Ladies’ Silk Culture Society of Cali-
fornia, for each of the three succeeding years; and for each of
two years, appropriations of $2500 were made “ for the study
and experiments by Joseph Neumann, of the wild native silk-
worm of California.”
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The silk culture work of the Division was revived when an
act of June 3, 1902 (32 Stat. L., 286, 303), made an appro-
priation of $10,000, “ To enable the Secretary of Agriculture
to collect and disseminate information relating to silk culture
in the United States, and for all expenses for experimental work
in connection therewith.” Silk investigations were specifically
provided for in five subsequent annual appropriation acts. A
systematic effort was made to introduce the culture of the do-
mestic silk-worm into the United States. Guaranteed eggs were
purchased in Ttaly, mulberry cuttings of the best varieties were
purchased abroad, manuals of instruction in the raising of silk-
worms and in the care of silk-worm-food plants were issued, and
two silk reels were purchased in France. Model silk planta-
tion sites were selected. It was regarded by the Division that
previous work undertaken by the Department of Agriculture
in the years 1882 to 1891 demonstrated the possibility of rais-
ing excellent cocoons of the domestic silk-worm in all parts of
the United States where the white mulberry will grow. The
Bureau devoted its attention to the practical aspects of estab-
lishing the silk industry. A small erop of cocoons was raised
at the Department of Agriculture in the spring of 1903, eggs
were sent to applicants who had proper supplies of food for
the worms, and mulberry cuttings and rooted plants were sent
to others. The imported reels were put in operation in Wash-
ington, and two expert reelers were secured from France, and
other persons were trained in silk reeling.

The appropriations for this activity were discontinued after
1908, and the work was finally abandoned. It was found that
in view of the nature of the work involved in the culture of silk-
worms and the reeling of the silk, the industry in this country
could not compete with that in Japan, Italy, and other foreign
countries where labor is very much cheaper than in the United
States.

Forest and Shade-Tree Insects. Forest insect investigations
have been carried on almost from the beginning of governmental
entomological work by the joint activities of what are now the
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Bureau of Entomology and the Forest Service. In 1890 the
Division of Entomology, in coSperation with the Forest Service
and the Department of the Interior, began economie investi-
gations of the Scolyéid bark and timber beetles of North America,
to determine the character and extent of damage caused by
these insects to forest growth and forest produects and to discover
methods of preventing losses from their attacks.

In April, 1899, an extensive series of investigations of eon-
ditions relating to depredations by insect enemies of forests was
begun by these two services. The original studies were car-
ried on in April, May, and June in California, Oregon, Wash-
ington, and Idaho. Similar investigations were made in the two
following years in the spruce forests of northwestern Maine,
the Black Hills Forest Reserve of South Dakota, and on hick-
ory and other forest trees near Geneseo, New York. A

The plan of work as adopted at that time was “to conduct
original investigations in the forest and laboratory to deter-
mine: (1) The principal insect enemies of forests and forest
products; (2) the character and extent of the problems which,
on account of the losses involved, demand special attention;
and (3) the more important facts in the life and habits of the
destructive insects, local forest management, lumbering oper-
ations, beneficial insects, and other natural influences, upon
which to base conclusions and recommendations relating to
practical methods of preventing losses.” The work was carried
on by means of: “ (1) A system of field operations in charge
of special field agents and investigators, conducted at tem-
porary field stations in the several distinetive forest regions
during the spring, summer, and fall months; (2) office and
laboratory work at Washington during the winter months in
the study of the results, and the preparation of manuseript for
publication.” *

In May, 1902, a temporary field station was established at
Elmore, South Dakota, in cofperation with the Bureau of For-

® Unpublished manuscript of the Division of Entomology. ~
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estry, for conducting experiments relating to the pine-destroy-
ing beetle of the Black Hills, On July 1, 1902, an office of for-
est-insect investigations was established, the personnel of which
consisted of members of the Bureau of Entomology and the
Forest Service. This office was equipped to carry on extensive
investigations of forest insects, including not only destructive
insects but also those beneficial to forest trees.

A formal cobperative agreement was entered into between the
Bureau of Entomology and the Forest Service whereby the divi-
sion of the work and of the expense to be incurred was stipu-
lated. Similar agreements have subsequently been made, the last
being in the form of instructions by the Secretary of Agricul-
ture, dated February 16, 1920. _

The first attempt to deal with the bark-beetle infestation by
direct control measures was undertaken in 1906 in the Black
Hills National Forest. After that a series of projects was
carried on in the West from funds appropriated for protection
of the forests.

In 1909 attention was called to an increasing epidemic of the
mountain-pine beetle in the Flathead National Forest in Mon-
tana. As it centered largely in inaccessible timber along the
west side of the Countinental Divide, it was not deemed advis-
able to attempt control at that time. Since then the epidemic has
increased and has gradually moved southward through the Mis-
soula and Bitterroot National Forests, and now centers on the
west side of the Continental Divide near the Montana-Idaho
boundary. In 1925 the infestation began sweeping across to
the eastern slopes of the Continental Divide on the Beaverhead
National Forest, and developed into such proportion that $100,-
000 was expended by the Forest Service during the spring of
1928 in an effort to check further spread.

In 1920 a serious pine-beetle epidemic broke out in south-
ern Oregon and northern California, affecting valuable private
holdings and aiso National Forest and Indian Reservation
timber, on an area of over a million acres and involving a loss
of lumber valued at three million dollars. Through the initia-
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tive of private interests, a special deficiency appropriation of
$150,000 was made on December 15, 1921 (42 Stat. L., 327,
331), for carrying out control work in this region, with the co-
operation of the state authorities of California and Oregon and
the timberland owners concerned. In 1923 a serious Black
Hills beetle epidemic developed on the Kaibab National Forest
and the Grand Canyon National Park, for the control of which
special appropriation was also made.

Since 1918 annual surveys have been conducted of losses re-
sulting from the attack of the pine beetle in the heart of the
yellow-pine distriet of southern Oregon and northern California
on an area of over two million _geres. The annual losses here dur-
ing the period from 1918 to 1926 have varied from one-half
of one per cent to over two per cent of the stand. This means
that a total of twelve per cent of the stand has been killed in
nine years, representing 1,500,000 feet of high-grade, merchant-
able lumber.

Another area centering about the Modoc National Forest, in-
volving both public and private lands, was surveyed from 1921
to 1927, disclosing that during this seven-year period a total
of over nine per eent of the stand had been destroyed, represent-
ing 506,000,000 board feet, and that there has been a gradual
increase of the infestation in this region from four-tenths of
one per cent in 1923 to over three per cent in 1927,

Concerning the effectiveness of this forest-insect-control work,
a report of the Forest Protection Board, made in 1928," has this
to say:

It is of course a physical impossibility to completely control all
these epidemics which are now threatening the federally-owned
timber. Such a program would involve an appropriation of over
$3,000,000, and labor could not be obtained locally to conduct
operations on such a large scale. The best that can be done, is to
extend protection to the most valuable portions of these stands
until these epidemics die down, and to make preparations for
the future to prevent the development of epidemics on such a
large scale.

" Unpublished manuseript.
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The expenses of carrying on the forest-insect work of the Bu-
reau of Entomology were originally paid out of general appro-
priations for “ entomological investigations.” An act of March
4, 1909 (35 Stat. L., 1039, 1050), for the first time made
specific appropriation “ for investigations of insects affecting for-
ests.” Since then annual appropriations have been made for this
purpose, which have gradually increased from $12,000 for
the fiscal year 1910, to $79,570 for 1928. After that, these an-
nual appropriations were lumped with those for research on
the gipsy and brown-tail moth.

Statements in the reports of various organizations concerned
show that appropriations and allotments were annually made
for forest insect-control work by the Forest Service since 1906,
varying in amount from fifty dollars in 1909 to $67,501 in
1927, the total being $464,944 for the twenty-two year period.
During this same period, the statements show $63,503 was ap-
propriated or allotted for the use of the National Park Service,
and $36,903 for the use of the Office of Indian Affairs, and
private appropriations of $219,906 were made for the control of
forest insects,

In recent years attention has been given to the study of in-
sects affecting forest products and the testing of wood preserva-
tives especially for the prevention of damage by termites.

Among the forest insects studied by the Bureau of Entomology
are the pine-bark beetles, the larch sawfly, the tip-moth, the
white-pine weevil, the hickory bark beetle, the turpentine borer,
and the boxwood leaf miner.

Gipsy Moth and Brown-tail Moth. The gipsy moth, one of the
very destructive tree pests of Europe, became established in
Medford, Massachusetts, in 1868, as a result of the importation
of the eggs of the insect by a French professor of astronomy.
By 1889 it had become a veritable plague and during the follow-
ing ten years the State of Massachusetts expended more than one
million dollars in an attempt to exterminate the pest. The effec-
tiveness of the work was preventing visible damage, and as the
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insects had been reduced to very small numbers, the legislature
decided that the project should be discontinued.

In 1897 the brown-tail moth was discovered in Somerville,
Massachusetts, probably brought in on nursery stock a few years
before. This insect is a fruit and ornamental-tree pest in Eu-
rope causing periodical damage, and is highly objectionable be-
cause the caterpillars cause dermal poisoning to human beings.
Work on this insect was attempted by the state and abandoned
in 1900, ‘

During this period the Bureau of Entomology published
several reports on these inseets and cobperated with the state
authorities. As the problem was originally confined to a single
state, aid was not immediately provided by Congress. An ap-
propriation act of April 23, 1897 (30 Stat. L., 4), mentioned the
gipsy moth among other injurious insects to be investigated by
the Bureau.

During the next five years these insects increased enormously
and spread so rapidly to adjoining states that work was re-
sumed by the State of Massachusetts, and Congress appropriated
$82,500 in 1906 to assist in preventing their spread.

The Bureau of Entomology field-control program included
survey and clean-up work in codperation with the States of
Maine, New Hampshire, Massachusetts, and Rhode Island, and
later this was extended to Connecticut and Vermont.

Owing to the size of the area involved, federal as well as local
funds have been increased from time to time to enlarge the
field clean-up operations and to provide for the enforcement of
quarantine restrictions. Experimental work was also conducted
to discover better methods of control, and parasites and natural
enemies of these pests were imported in great numbers from
Europe and Japan.

In 1911 the research work which had previously been financed
jointly was taken over and has since been managed by the
Bureau. The states concerned coGperated in the field-control ac-
tivities but confined their clean-up operations to the inside ter-
ritory, while the Bureau conducted operations in the outlying
infested territory.
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In 1913 the federal work was combined as a field division of
the Bureau and sub-divided into three units: (1) Enforcement
of the quarantines declared by the Federal Horticultural
Board; (2) scouting and extermination work to prevent spread,
and cleaning up outlying infestations; and (3) experimental
work embracing a study of the habits and behavior of these
insects for the purpose of utilizing the information secured to
assist in the control and in the investigation of the natural
enemies in foreign countries, including the introduction and dis-
semination of beneficial species to the infested region in New
England.

During the World War period the loss of experienced per-
sonnel and the heavy turnover in man power, together with in-
creased cost of operation, seriously affected the efficiency of
the undertaking. All foreign work had to be abandoned, and con-
ditions after the war, both here and abroad, retarded normal
progress. In spite of every effort the inseet continued to spread,
and in 1922 several infestations were found in New York.

In 1923 & modification of the plan of operation resulted in
the establishment of an area known as the barrier zone, about
thirty miles wide, bounded on the west by the Hudson River,
extending north to the Canadian border and including parts of
New York, Vermont, Massachusetts, and Connecticut. The
purpose was to keep the zone free from the gipsy moth and pre-
vent spread to the westward. This project has been continued up
to the present time in cobperation with the Department of Con-
servation of the State of New York, and the spread of the pest
has been arrested. The result of this intensive work has pre-
vented the region west of the Hudson River from becoming
permanently infested with this destructive pest which would
involve great loss to tree growth and heavy expenditure of funds
for protection.

Isolated colonies of the insect have been exterminated by the
Bureau in Ohio, Pennsylvania, New York, and New Jersey,
in coSperation with the states concerned.
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In 1920 a widespread infestation was found in New Jersey
involving more than four hundred square miles. This resulted
from the importation of infested trees from Europe. Inten-
sive work by the Bureau and the states has materially reduced
the infested area, and it is expected that the insect will be ex-
terminated within a few years.

The introduction of natural enemies from abroad has been of
great value in reducing the injury caused by this insect during
some seasons in the worst infested areas.

The brown-tail moth has been confined to the territory east
of the Connecticut River as a result of field-control work, the
effectiveness of imported natural enemies, disease, and ad-
verse weather conditions.

In 1928 the quarantine and control activities of the project
were transferred to the Plant Quarantine and Control Admin-
istration, the research phases of the work remaining with the
Bureau of Entomology.

San José Scale. The San José scale (Aspidiotus perniciosus)
was imported into California with a small shipment of the
flowering peach trees from the Orient about 1870. It made its
first appearance in the eastern part of the United States at
Charlottesville, Virginia, in 1893, and as it spread, it threat-
ened the destruction of all the eastern orchards. Until methods
of effective control were developed, this pest occupied much
of the attention of the Division of Entomology and caused more
concern among farmers and fruit growers than any insect pest
that had appeared. An investigation of the scale was carried
on in 1896 and 1897, a summary of the results of which was
published with a bibliography in March, 1898. Such interest
was aroused that thousands of monographs, bulletins, and cir-
culars, about this pest were issued and distributed.

In 1901 a representative of the Division discovered that the
country of origin of this scale was Northern China, where a
predatory enemy of the scale kept it in check. This predatory
enemy, a lady-bird (Chilocorus similis), which feeds on the San
José scale and related forms and on the white peach scale, was
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imported and liberated in orchards in different parts of the
country and while successfully established, did not multiply to
an extent of controlling the scale especially on account of the
widespread practice of orchardists of spraying which interfered
with the lady-bird’s food supply. The spray used, namely, a
lime-sulphur wash as a winter treatment of this scale, obviated
to a large extent the necessity for a competent natural enemy.
These and other methods of control and extermination result-
ing from the experimentation of the Division of Entomology
have proven so effective that since about 1905 commerecial or-
chard growers no longer fear the scale insect. Precautions are
still being taken by growers, however, and many millions of
dollars are spent annually for spraying against this pest. Its
presence in this country has induced a number of European
countries to establish embargoes or near embargoes against ap-
ples and other deciduous fruits exported from this country. It
has greatly reduced the number of old-time home orchards in
country, village, and suburban districts, on account of the labor
and dificulty of the frequent treatments required to safeguard
the crops.

Insects Affecting Man and Animals. In the early nineties the
Division of Entomology began the investigation of disease-car-
rying insects which affected the health of man and of animals.
In 1898 investigations were begun concerning the life history
of houseflies and mosquitoes and their disease-carrying poten-
tialities. The information obtained was supplied to scientists,
and that concerning the mosquitoes has resulted in the elimina-
tion of yellow fever in Havana. Important studies were made
in 1905 of yellow fever carrying mosquitoes, on the results of
which, quarantine regulations of the Public Health and Marine
Hospital Service concerning the yellow fever emergency were
based. Through the activities of the Bureau the important points
in the life history of malaria-carrying mosquitoes have been as-
certained and control remedies have been worked out, and meth-
ods of suppressing and preventing the breeding of the housefly,
mechanical carrier of typhoid fever, have been developed.
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During the period 1910 to 1913 studies of the tick, which
transmits to man the dreaded disease known as Rocky Moun-
tain spotted fever, were conducted. The territory where this
tick abounds was determined, and important facts were ascer-
tained relating to the life history, habits, and means of control.
As a result of investigations of the external parasites of poul-
try the discovery was made of the effectiveness of sodinm fluoride
in louse control, and methods of using this material were devel-
oped which have become standard practice throughout the coun-
try. The fact that the cattle grubs or ox warbles were causing
losses of millions of dollars to the cattle and tanning industries
stimulated the reopening in 1913 of investigations of these par-
asites which were begun in the early nineties. Kspecial atten-
tion was given to the distribution of the pests, a complete study
of their life histories, and the finding of more economical and
effective methods of control.

In 1913 special attention was given to housefly control, in
1915 to body and head-lice control and to control of insects
in establishments operating under meat inspection. Much in-
tensive work was also carried on about this period with refer-
ence to insects affecting the health of animals, such as the in-
vestigation of cattle-fever and other ticks during the years
1904 to 1915. In the years 1912 to 1915 studies were under-
taken of the stable fly, fly control under farm conditions,
screw worms, horse fly, horn fly, ox warbles, chicken fleas,
sheep-scab mite, goat louse, and other similarly injurious in-
sects. The investigation of insects affecting the health of man
and animals is still being carried on as one of the major groups of
projects,

In 1924 studies were undertaken in Florida to find the
causative organism of the human malady known as “ creeping
eruption,” which was attributed to an insect. This work resulted
in the discovery that the trouble was due to the larva of a
hookworm which is common in the intestines of dogs and cats
in the tropies.
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Cereal and Forage Insects. Cereal and forage insects have
occupied the attention of the Bureau since its beginning. In
the summer of 1904, the Bureau began a series of major projects
relating to cereal and forage insects, originally designated as
field-crop insect investigations. An expert was placed in charge,
who with several assistants, planned a systematic study of
cereal and forage insects which is being continued to the present
time. During the first year, the Hessian fly and the jointworm
occupied the special attention of these investigators, and in
subsequent years studies were made of the alfalfa weevil, chinch
bug, corn leaf aphis, wireworms, white grubs, wheat jointworm,
false wireworms, insects affecting elover seed, cutworms, root-
worms, alfalfa seed chaleis, insects affecting soya beans and cow-
peas, the fall armyworm, the southern corn root worm, the sod
webworms, the range caterpillar, the corn ear worm, grass-
hoppers, the southern leaf beetle, rice insects, the sugar-cane
moth borer, the Mormon cricket, the overflow worm, the green
bug, and others.

The alfalfa weevil (Phytonomus posticus) was first dis-
covered in 1909 in the vicinity of Salt Lake City. In twenty
years it has spread so extensively that at present it is infesting
one or more counties of eight states, namely, Nebraska, Colo-
rado, Wyoming, Utah, Idaho, Nevada, Oregon, and California.
Its study became one of the major projects of the Bureau, and it
is still occupying the Bureau’s attention. Methods of control de-
veloped by the Bureau consist of the application of an arsenical
spray, the establishment of parasites, and large-scale dusting by
meaus of aeroplanes. One of the parasites introduced by the
Bureau (Bathyplectes curculionis) is beginning to make itself
felt as a factor in control. It was also discovered that many
varieties of birds feed largely on these insects.

European Corn Borer. The study of the European corn borer
(Pyrausta nubilalis), which at present is generally considered
the most dangerous of all corn insects, was begun in 1918. This
insect doubtless came from southern Europe and is believed to
have gained entrance into the United States some time in 1909
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or 1910, but it was not discovered until 1917. Infested broom
corn imported from Europe was definitely traced to Everett,
Massachusetts, where the first infestation of the pest was dis-
covered, and to Amsterdam, New York, and St. Thomas, Ontario.

At the close of the scouting season in 1929 the area known to
be infested by the European corn borer in the United States
included the southern two-thirds of New England ; the northern -
extremity of New Jersey; all of New York; three-fourths of
Pennsylvania and Ohio; the Panhandle of West Virginia;
nearly all of the agricultural portion of Michigan; and the
northwestern fourth of Indiana. It is spreading in that part of
the country at the rate of from twenty to thirty miles a year and
1s rapidly increasing in intensity. The present distribution of
the pest is the result of at least three original focal points of
infestation which were started simultaneously.

The Bureau, in codperation with the Federal Horticultural
Board and its successor, the Plant Quarantine and Control
Administration, has been carrying on investigations and control
measures concerning this pest since 1918, and annual specific
appropriations have been made for the work since 1919.

In September, 1926, a conference of the International Corn
Borer Organization was held in Detroit, which was attended by
representatives from the corn belt and many other sections and
resulted in the appointment of a committee to decide what action
would seem most advisable in connection with corn-borer control
in the United States. This organization movement and the real-
ization of the seriousness of the problem induced Congress to
authorize in an act of February 9, 1927 (44 Stat. L., 1063),
and to appropriate, for immediate use, by a joint resolution of
February 23, 1927 (44 Stat. L., 1177), $10,000,000 to be ex-
pended for additional control purposes in codperation with state
authorities and private organizations and individuals.

The activity which resulted from this appropriation is com-
monly called the “ 1927 Spring Clean-up Campaign.” Its pur-
pose was to determine whether, by concerted effort under unified
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control and uniform procedure, the spread of the insect into new
territory could be prevented or retarded and the borer popula-
tion held at such a minimum as would prevent it from inflicting
commercial damage to the corn crop in territory already infested.

The campaign was organized along three major lines of
activity, namely, an educational program, publicity work, and
control operations. The control operations were carried on by
the Bureau of Entomology and the Federal Horticultural Board
under additional authority conferred by state legislation.

In the act providing for the control of the European corn
borer, Congress stipulated that the various participating states
should provide the necessary regulatory legislation. This was
interpreted to mean legislation requiring the farmers in the
clean-up areas to destroy all cornstalks and corn debris in fields,
feed lots, barnyards, ete., on or before May 1, 1927. It was also
arranged that the states deputize the employees of the United
States Department of Agriculture, thereby authorizing them to
enter private property, and, in case it should not be properly
cleaned within the specified time, to do such work as might be
necessary, the cost to be charged in whole or in part to the prop-
erty owners.

Provision was made by Congress to compensate the farmers
for the extra work involved, and the Secretary of Agriculture is-
sued regulations allowing a maximum of two dollars per acre for
extra labor when the farmer cleaned his premises in a satisfae-
tory manner.

The federal appropriation of $10,000,000 became available
February 23, 1927, but owing to a provision in the law requiring
all the states included in the control area to possess essential
regulatory legislation previous to the expenditure of any part
of the federal fund, the actual work of control did not begin until
Mareh 14, 1927.

One of the first things given consideration was the purchase
in the open market of a large quantity of mechanical field equip-
ment for this work. As the details preliminary to the award of
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the contracts were completed in the interval that elapsed between
the time the appropriation was made and the date upon which
it was certified that the states had provided the necessary legis-
lation, many awards were made for equipment on March 14,
delivery began almost immediately, and work was started in the
field on March 21, 1927. This equipment consisted of more than
250 carloads of machinery, including motor cars and trucks.

The several states involved issued regulations governing the
clean-up. The control work was divided into five branches,
namely, (1) field operation; (2) engineering and maintenance;
(3) advisory and research; (4) accounting, finance, and dis-
bursements; (5) supplies, purchases, and property.

The area to be cleaned up consisted of about 40,051 square
miles, located principally in Qhkio, Michigan, and Indiana, but
including eight counties in western Pennsylvania and five coun-
tiesin western New York. There were estimated to be 2,500,000
acres of corn land in this area. The program prepared for this
campaign was based on the assumption that the farmers would do
all the work on 2,000,000 acres or eighty per cent, lecaving the
government to do the work on 500,000 acres, or twenty per cent,
of this entire area. Equipment for this purpose was accordingly
provided.

The first field operation was that involved in a proposal to
lend stubble pulverizers and tractors to farmers prior to May 1,
to be used largely in fields already planted to small grains in
which corn stubble of the previous summer existed. This equip-
ment, consisting of a tractor and pulverizer for each unit, was
operated by federal forces, and for this a charge of one dollar
per acre was made, such charges to be deducted from any extra
labor fee that might subsequently become due the farmer.

All farmers in the infested territory were visited at least once
before May 1 and advised as to what would be expected of them
in the way of cleaning up their fields, and copies of the regula-
tions of the Secretary of Agriculture setting forth the require-
ments to be fulfilled to receive extra labor fee, were mailed to
the farmers in the “ clean-up ” area.
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The approved methods of work used in this campaign were:
Stubble pulverizing; plowing cleanly; polling, raking, and
burning; machine burning; and hand picking of stalks and
debris.

At the beginning of the work a proclamation was issued to
the farmers of the clean-up area stating that they would be given
until May 1 to clean up their cornfields, but that after that date
the state and federal forces, nnder state authority, would step
in and finish the operation where necessary. On account of the
continued wet weather the time limit for the completion of the
farmer’s work was extended from May 1 to May 15, and exemp-
tions were necessitated in some cases in areas where less than one
per cent infestation occurred. On May 16 compulsory work
was started. Wherever it was apparent that the farmer was try-
ing earnestly to do his work and had been handicapped by
weather conditions, a further extension of time was allowed.

Early in June the final inspection was started, and it became
necessary to appoint additional inspectors to determine the fees
for extra labor due the farmers. During the campaign the federal
and state authorities were in touch with 202,338 farms, in
which there were 2,505,005 acres of corn. In all, 185,000 farms
passed inspection. The maximum number of employees engaged
at any one time was 7000, who were working over an area of
35,000 square miles.

The clean-up campaign was a ““ control experiment to reduce
the number of corn borers in the infested area and slow down
or prevent the natural spread of the pest.”” It resulted in a great
reduction of the number of borers in the clean-up area, there
being an average of ninety-eight out of every one hundred de-
stroyed, and it held the infestation in 1927 to just about the same
intensity as it was in 1926. There were many direct and indirect
results of the campaign, such as its far-reaching eduecational
value, the demonstration of the fact that < it could be done,” and
that such unprecedented codperation was possible.

As regards the effect of this great experiment in repressive
measures on the insect, the scientifically conducted surveys made

4
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before and after the clean up campaign was waged, showed that
in Ohio and New York a marked reduction in the number of
borers had been obtained. In both Michigan and Pennsylvania
the borer was greatly slowed up in its rate of increase, and the
moral effect of the campaign, which was the real net result of the
work, persisted through 1928, so that in the heavily infested lo-
calities it induced the farmers to handle their lands so as to
escape almost entire commereial loss.

Deciduous-Fruit Insects. While the Burcau had long been
dealing with the various insects injurious to deciduous-fruit
trees, these activities, in 1905, were grouped under one general
head entitled “ deciduous-fruit insect investigations.” In that
year an expert was assigned to take general charge of this group
of projects, and he was given the assistance of a number of men
trained in this field of work. The Bureau also took up the study
of the plum curculio, the peach-tree borer, and other deciduous-
fruit insects. Other projects were undertaken from time to time,
including the thrips on pear trees and other deciduous-fruit
trees in California, the coddling moth, the grape-berry moth,
grape insects in California, the apple tree borer, apple plant
lice, the apple tree caterpillar, apple insects of the Ozark Moun-
tains, the oriental peach moth, peach borer, other peach insects,
pecan insects, other nut insects, cranberry insects, blueberry
maggots, other small fruit insects, deciduous-fruit nursery in-
vestigation, predatory and parasitic insects, fungus diseases of
insects, orchard insecticides and spraying machinery, insecti-
cidal constituents of plants, and others. These studies led in
many cages to the discovery of effective remedies, which when
applied enabled orchardists to resume the growing of normal
crops. Notable among these results is the case of the pear thrips,
which at one time threatened the destruction of the Pacific Coast
deciduous-fruit industry. An oriental fruit worm which was
brought to this country about 1910 with flowering Japanese
cherries, is doing much injury to deciduous fruits such as
peaches, plums, prunes, apples, pears, and others. It has become
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established in a half-dozen eastern states and is spreading west-
ward and southward to Missouri and Texas. No effective means
of controlling it have so far been determined.

Truck-Crop and Stored-Product Insects. In their systematic
relationships the plants grown as garden vegetables for human
consumption comprise members of many botanical families and .
are extremely varied in habit and season of growth. Conse-
quently, in no other group of projects is a greater variety of
insect pests encountered. The relative value of vegetable crops
is high, their culture intensive, and their cultivation widespread.
On this account they are brought more forcibly to the attention
of a greater proportion of the population than crops of any other
type, and the control of their insect pests presents a general popu-
lar interest. The value of the crops and their manner of cultiva-
tion adapt them especially to the application of a wide range of
control measures against the insects attacking them, and intensive
methods can be more successfully applied to this group than to
any other. The problems involving control of the insects attack-
ing truck crops have long occupied a prominent place, and have
assumed the status of a continuous major group of activities.

Since the organization of the Division of Entomology the
insects attacking truck crops have been a subject of investigation,
but their importance first received official recognition in 1891.
For more than thirty years thereafter the Division was actively
engaged in the prosecution of these problems. When this im-
portant group of projects was first segregated it included also
the insects attacking flower gardens, ornamentals, greenhouse
plants, shade trees, and stored products. In 19035 this group
of miscellancous projects was assigned to the newly created
“ Truek-Crop and Special-Insect Investigations.” Prior to that
time a large series of publications had been issued covering
preliminary studies of such widely divergent subjects as the
rose leaf beetle, flour beetles, meal worms, beetles attacking
stored graing, the Indian meal moth and the Mediterranean flour
moth, the weevils attacking stored beans, peas, and cowpeas, the
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strawberry weevil, the tobacco flea beetle, the oak twig pruner,
the leopard moth, greenhouse insects attacking violets and roses,
and many other subjects, in addition to a comprehensive series
of bulletins and articles on various truck-crop and sugar-beet
insects, such as cutworms, wireworms, leaf tyers, webworms,
and flea beetles.

In 1906 a serious outbreak of the curly leaf disease on sugar
beets was encountered and two field agents were detailed to the
investigation of the causes. From that time on, with expansion
of funds and personnel, the activities concerning truck-crop
insects increased rapidly.

In 1907 a field station for the study of the melon aphid and
gseveral species of injurious caterpillars was established in south-
ern Texas, with headquarters at Brownsville, and a second sta-
tion covering investigations on the tomato fruitworm, and the
pickle and melon worms was established in Florida.

In 1908 an additional station covering studies of the spinach
and cabbage plant lice, the Colorado potato beetle, the bean leaf
beetle, the pea aphid, and other insects was established at
Norfolk. Milling companies in Kansas, Arkansas, Missouri, and
Texas urged an investigation toward the control of flour beetles
and the Mediterranean flour moth. A study of insects attacking
export flour and rice, was initiated, beginning at the mill and
following the product through shipping and dock conditions to
arrival at the port of destination in Europe, resulting in materi-
ally decreased infestation.

The division in which this work was carried on received the
designation ““ Truck-Crop and Stored-Product Insect Investiga-
tions ” in 1909. Popular demand for solution of other serious
insect problems increased, and in 1910 two additional field
laboratories were established, a field station at Rocky Ford,
Colorado, in which studies of truck-crop insects, particularly the
melon aphid, the sugar-beet leaf beetle and the sugar-beet web-
worm were initiated ; and a station in California covering sugar-
beet wireworms and various truck-crop insects. At the request of
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the importers who had experienced great difficulties with wormy
figs imported from Asia Minor, an entomologist was detailed to
Smyrna for an investigation of the fig moth and its occurrence
from the orchard and through the packing house to the arrival
of the prepared product in the United States. Through the
codperation of the fig packers at Smyrna, methods of treatment
before packing were devised which insured a more wholesome
product for American consumers.

Additional field stations were established in 1911 in Indiana,
for a field study of the onion thrips; on Long Island, New York,
for a study of insects injurious to late cauliffowers; and a proj-
ect for the control of the hop-vine flea beetle, the hop red spider
and the hop aphid was begun in the Pacific Northwest, with
headquarters in northern California and Washington. An in-
vestigation of damage by the Indian meal moth to peanuts in
storage in southern Virginia was also completed, and the damage
was materially reduced.

In 1912 an additional field station for the study of sugar-beet
insects was established in Idaho, where preliminary studies of
the sugar-beet leaf hopper, which previously had been definitely
connected with the transmission of the curly leaf disease of
beets, was undertaken. Work was begun on the potato tuber moth
in southern California and at points in Texas, and an investi-
gation of insects attacking dried fruits was initiated in Cali-
fornia, through which changes in packing methods of material
value to the industry were devised. Experiments for the control
of the Angoumois grain moth, seriously injurious to wheat in
Pennsylvania and northern Maryland, were also undertaken.

In 1913 a station for the study of insects affecting sugar beets
and potatoes was established in western Kansas, where studies of
several species of blister beetles and grasshoppers attacking these
crops were undertaken. Investigations of the pea aphid in Michi-
gan and Wisconsin were initiated, and a special study was made
of the insects responsible for the transmission of the mosaic
disease of cucurbits, which had caused great losses to the pickle
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industry, the cucumbers affected by this disease being rendered
unfit for pickling purposes. A station was also established in
Louisiana for investigation of the bean leaf hopper and corn
ear worm.

In 1914 three stations were established in Michigan, Wis-
consin, and Indiana, in cobperation with the Bureau of Plant
Industry, to provide for an expansion of the studies on cucumber
mosaic. It was found that certain aphids and the striped cucum-
ber beetle were responsible for transmission of this disease. In
tidewater Virginia, lady beetles from California were introduced
in large numbers, with the result of an apparent decrease in the
damage by the spinach aphid. By 1916 the work incident to
vegetable-insect control had so greatly increased that the Division
was reorganized and the projects covering insects affecting orna-
mentals and shade trees were delegated to other divisions of
the bureau.

On account of the additional responsibilities necessitated by
the World War, the work on stored-product insect investiga-
tions was separated in 1917 and established as an independent
division.

When this country entered the war a substantial expansion
in appropriations and in consequent investigational effort took
place. A fund for the employment of extension entomologists
became available and nine were stationed in important truck-
growing centers throughout the United States to aid in increas-
ing production and lessening insect injury to vegetable food
products. The sweet potato was placed upon the army ration
and production was increased throughout the country with the
result that the sweet-potato weevil, the most serious world pest
of the crop and already established along the Gulf Coast, became
transferred to several large producing inland districts in the
South, and its establishment elsewhere was feared on account of
the large demand for planting stock, in which this weevil is
carried. Laboratories for the control of this pest were established
in all of the Gulf States and studies begun as to the means for
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preventing injury by the weevil in regions where it was already
established. A comprehensive plan of attack, based on cultural
practices was developed, whereby damage, and the possibility
of introducing the weevil to unaffected localities, was minimized
through the careful selection of stock used for propagation and
the sorting of potatoes used for food supplies. These practices
were introduced to the producers, whose coGperation was gradu-
ally enlisted, until by the time of the Armistice the spread of the
weevil was thoroughly in hand, and an effort was made in three
state§ where infestation was comparatively restricted, to effect
complete eradication in certain key districts. One of these in
northern Florida, after seven years of work was released as
“ weevil free ” in 1924,

In 1920 the Mexican bean beetle was found to have increased
its range, evidently through transportation in war material, and
had appeared for the first time east of the Rocky Mountain
Plateau near Birmingham, where an area of about twenty square
miles was infested. A field laboratory and quarantine organiza-
tion for the study of this pest was at once established, but it was
soon found that due to the long flights of the insect in the direc-
tion of prevailing winds, quarantine measures were impracticable
of execution.

In 1924 the work on truck-crop insects was reorganized, the
projects being divided into eight, later nine, major groups. In
1927 the work on tobacco insects, heretofore under Southern
Field Crop Insects, was transferred to this group.

Tropical, Subtropical, and Ornamental-Plant Insects. While
the Bureau has carried on important projects concerning citrus-
fruit insects from time to time, these projects were first organized
into a major group under the head of ““ Insects Affecting Citrus
Fruits ” in 1909, and in the appropriation act of March 4, 1909
(35 Stat. L., 1039, 1051), a separate item was inserted ““ For in-
vestigations of insects affecting citrus fruits.” After 1912,
insects in this group were provided for under the head of ¢ Tropi-
cal and Subtropical Insects.” The designation of this group in
the appropriation acts was subsequently changed several times,
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the most recent being ““ Insects affecting tropical, subtropical,
and ornamental plants and including research on the Parlatoria
date scale and the Mediterranean and other fruit flies.”

An investigation of eitrus-fruit insects in California and one
in Florida were begun in 1907. In Florida the white fly had been
for many years one of the greatest obstacles to the success of the
citrus-fruit industry, and it had been studied by both the Bureau
of Entomology and the Bureau of Plant Industry. In 1905 a
preliminary survey of the infested territory was made. A spe-
cific appropriation made for the study and control of this insect
for the fiscal year 1927, enabled the Bureau to undertake life
history studies of the white fly, natural control by parasitic
insects and fungus diseases, and control by fumigation and by
contact insecticides. By 1913 the investigational side of this
project was substantially completed; inexpensive and effective
methods of spraying had been found; and a series of orchard
demonstrations was being carried on in Florida to serve as an
object lesson of the efliciency of the methods of control developed
in the experimental work of the Bureau. A circular on spraying
and other reports on the white fly were published.

In 1912 the Bureau of Entomology began to participate in the
investigation and control of the Mediterranean and other fruit
flies, in coOperation with the Federal Horticultural Board. In
that year the Bureau also began to codperate with the Board in
the inspection and certification of Hawaiian fruit offered for
shipment to the United States, and in the investigation, inspec-
tion, and regulation of the entry of fruits imported from Medi-
terranean and other countries in which the fruit flies were
known to occur. Investigations were also made of the life
history, control, and natural enemies of the Mediterranean and
other fruit flies. A study of the geographical distribution of fruit
flies was begun in 1916, and an investigation of fruit flies and
other tropical and subtropical fruit insects in the Canal Zone
was begun in 1918.

In April, 1929, a Mediterranean fruit-fly infestation was
discovered in Florida, and steps were immediately taken by the
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Plant Quarantine and Control Administration, with the co-
operation of the Bureau of Entomology, for the prevention of the
spread and the eradication of this pest. The work of the Bureau
in this connection is dealt with in the chapter on Activities.

Other important projects carried on by the Bureau under this
head since 1907, were investigations of orange thrips, fruit flies
in Hawalii, date-palm insects, tropical and subtropical insects in
greenhouses, the fluted scale in Louisiana, the camphor scale,
the Mexican fruit worm, the bulb fly, the lesser bulb flies, the
narcissus bulb fly, and the citrus thrip. The investigation of
tropical, subtropical and ornamental-plant insects continues to
be one of the major groups of projects of the Bureau.

In the summer of 1907 an investigation of hydrocyanic gas
fumigation, directed against certain scale insects on citrus trees
in California, was undertaken by the Bureau and completed
three years later. The investigation resulted in developing a
more scientific method of fumigation, which greatly increased
the efficiency and reduced the cost of this method of treatment.
It was demonstrated that an orchard once fumigated by this
method would remain clean for three years instead of requiring
annual fumigation as by former less scientific methods.

Insects Affecting Southern Field Crops. In 1909 the investi-
gation of a major group of insects designated as “ Insects
affecting Southern field crops.” was begun, a specific ap-
propriation therefor having been made in the agricultural ap-
propriation act of March 4, 1909 (35 Stat. L., 1039, 1050), for
the fiscal year 1910. These investigations included the cotton-
boll weevil and other insects injurious to cotton, and insects affect-
ing tobacco, rice, and sugar cane. The appropriation for 1910
also specified the Argentine ant in this group of investigations,
much attention being given to this insect for a number of years.
Appropriations in similar form were made for each subsequent
year until 1929, when this group was discontinued. In the new
grouping sugar cane and rice insects are considered in the cereal
and forage group and tobacco insects in the group of truck crop
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insects, and a separate group was organized for insects affecting
cotton, where these insects are considered in this historical dis-
cussion. The Argentine ant is no longer an important object
of investigation by the Bureau.

Cotton Insects. Investigations of insects affecting the cotton
crops were originally considered under 2 major group entitled
“ Southern field crop insect investigations” organized in 1909.
In 1928 a separate group for cotton insects was created,
specific appropriation having been made for “ Insects affecting
cotton and including research on the pink bollworm of cotton,”
in the agricultural appropriations act of May 16, 1928 (45 Stat.
L., 558).

The investigations of cotton insects that have been carried
on by the Bureau of Entomology include the cotton-boll weevil,
the cotton-root aphis, the cotton hopper, theArizona weevil, the
pink bollworm, the cotton bollworm, and the cotton-leaf worm.
Of these the most dangerous and destructive are the cotton-boll
weevil and the pink bollworm.

The boll weevil (Anthonomus grandis) was discovered about
the year 1892 in Texas, where it had been introduced from
from Mexico. In the annual report of the Division of Entomology
for 1894 it was described as ““ a new and very active enemy of
the cotton crop. . . . It is in the shape of a weevil which bores
into the bolls.” A study was begun in 1893, but the work of
dealing with the pest was then left to the State Entomologist
of Texas because the Department of Agriculture had no
funds that were available for this purpose. In 1899 the
Division of Entomology, with the aid of local entomologists,
began a work of mapping out the geographic distribution of this
insect and of dealing with it systematically. The cotton-boll
weevil reached the borders of Louisiana in 1903, Mississippi in
1907, and Georgia in 1915. The extreme northwestern border
of Florida was reached in 1910.

The Bureau of Entomology estimates that the annual loss
from boll-weevil depredations is well in excess of $200,000,000.*

* Farmers’ Bulletin, 1329, p. 2.
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As this insect pest spread throughout the cotton belt, it became
such a menace to the cotton-growing industry that a considerable
amount of money and effort was expended by the Department
of Agrieulture and by state and other organizations in the years
that followed its introduction to combat the pest. Not only the
Bureau of Eutomology, but also the States Relations Service,
the Federal Horticultural Board, and the Bureau of Chemistry
of the Department of Agriculture, and many state, county, and
municipal agencies, universities and colleges, business associa-
tions, and private individuals codperated in this work, which is
still being carried on.

As the result of these intensive studies, while no actual and
radical remedy of an exterminative character has been found,
a system of cotton-plantation management has been developed,
based on these studies, which enables the planter to grow good
crops, even in the presence of the weevil.

The Bureau has codperated from time to time with the Federal
Horticultural Board, and is now coUperating with the Plant
Quarantine and Control Administration, in the work of ex-
terminating the i)ink bollworm. This work, being mainly a
matter of inspection and quarantine, has been dealt with by that
Board and is now performed by the Plant Quarantine and Con- -
trol Administration.

Japanese and Asiatic Beetles. The Japanese beetle (Popillia
japonica) was first discovered in this country in 1916 near
Riverton, New Jersey, by inspectors of the New Jersey Depart-
ment of Agriculture, having probably been brought over directly
from Japan in a shipment of iris roots. In 1917 the Bureau of
Entomology began to give active attention to this pest, in 1919 a
domestic quarantine against it was promulgated, and in 1919
and 1923 special items were included in deficiency appropriation
acts for the prevention of the spread of this insect. Special
items “ To enable the Secretary of Agriculture to meet the
emergency caused by the spread of the Japanese and Asiatic
beetles ”’ have been inserted each year since 1926 in the annual
agricultural appropriation acts.
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The Japanese beetle has a wide range of food habit and is
causing loss to many kinds of fruit trees, such as apple, grape,
plum, cherry, peach, and small fruits; various shade trees, such
as the elm and maple; and sweet and field corn; and some other
vegetation. It defoliates the trees and in some cases may event-
ually destroy them. While the insect is of little importance in
Japan, in this country it has demonstrated such a capacity for
injury and such a facility for spread that it is threatening to
overrun much of the United States and do great damage. The
beetle breeds most abundantly in lawns and pasture lands as a
soil-inhabiting white grub. Within two years after its discovery
in 19186, it had covered an area of six square miles, and by the
middle of 1928 the infested area extended to over 21,000 square
miles in New Jersey and parts of New York, Connecticut, Penn-
sylvania, Delaware, Maryland, Virginia, and the District of
Columbia. The beetles are spread by flight and, between June
15 and October 15, may be carried in shipments of certain crops,
into which they crawl, such as sweet corn, cabbage, lettuce,
grapes, and forage crops, and in straw, soil, and compost.

No practical means of exterminating this pest have so far
been developed. The Bureau of Entomology is attacking the
problem of control by making biological and ecological studies
of the insect; by studying its physiological activities, and the
chemotropic and phototropic response of the beetle; by investi-
gating arsenical compounds and arsenical substitutes as insecti-
cides; by studying control of the beetle in soil; and by the in-
troduction of parasites. Thorough and timely spraying affords
effective protection to fruit and ornamental trees.

The domestic Japanese Beetle Quarantine No. 35 was pro-
mulgated September 24, 1918, effective June 1, 1919, and until
June 30, 1928, its enforcement was entrusted to the Bureau of
Entomology, in codperation with the Federal Horticultural
Board and with officers of the state of New Jersey, after which
this funetion was transferred to the Plant Quarantine and Con-
trol Administration. The original order regulated the movement
interstate to any point outside the townships of Delran, Chester,
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and Cinnaminson, in the County of Burlington, New Jersey, of
sweet or sugar corn only.

It was soon discovered that not only sugar corn, but also other
farm products and greenhouse stock, soil, etc., were carriers of
either the beetle or the grubs, and as the infested area was
growing rapidly, Quarantine No. 35 was superseded by Quar-
antine No. 48, promulgated September 30, effective October 1,
1920, and this has been frequently revised from time to time to
cover the newly discovered host plants and other objects and the
increased infested territory.

It is recognized that this pest will ultimately spread widely
in the United States. The main hope for the future is in natural
enemies or the application of more effective methods of control
than any which have so far been devised. Its natural spread by
flight, which cannot be controlled, seems to be from five to ten
miles per year. The object of the quarantine restrictions is to
restrain its spread by long jumps on carriers, such as farm and
truck crops and fruits and florists’ and ornamental stock.

Quarantine No. 48, as revised and amended and now in force,
regulates the movement interstate to any point outside New
Jersey and the regulated areas of Pennsylvania, Delaware, New
York, Connecticut, Maryland, Virginia, and the District of
Columbia of: (1) Certain fruits, vegetables, and other farm
products, between June 15 and October 15, inclusive, and (2)
nursery stock, sand, soil, earth, peat, compost, and manure
throughout the year.

State quarantines similar to the above, but restricting intra-
state shipments, have also been promulgated and are being en-
forced by state officers in the infested states.

The Asiatic beetle (Anomala orientalis) was first established
in Connecticut in 1926. Biological investigations and methods
of control have been carried on by the Bureau and by the Plant
Quarantine and Control Administration ever since. In its grub
or larvae stage it causes severe injury to lawns.

Other beetles more recently introduced from Japan, known
as Aserica castanea, occurring in the vicinity of New York City
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and on Long Island, and Serica similts discovered on Long
Island, are being studied by the Bureau.

Insect Pest Survey. In March, 1921, the Bureau of Entomol-
ogy, at the suggestion of entomologists of the state agricultural
experiment stations and of other research and eduecational insti-
tutions, created an Office of Insect Pest Survey, in order that
both the Bureau and outside workers in entomology might be
kept more closely in touch with entomological conditions
throughout the country. Before its inception there was no ma-
chinery for collecting statistical data on entomology other than
the localized surveys of a few states and sporadie surveys car-
ried on here and there to ascertain the distribution of some par-
ticular insects. This office is still in existence.

War Activities. Immediately after the outbreak of the World
War the Bureau of Entomology devoted special attention to in-
sect pests and beneficial insects affecting food production in the
United States. Early in the spring of 1917 arrangements were
made to secure additional systematic reports from various sec-
tions of the country regarding the prevalence of insects attacking
food crops.

A Food Production Act of August 10,1917 (40 Stat. L., 273,
274), made an emergency appropriation of $441,000 “ For the
prevention, control and eradication of insects and plant diseases
injurious to agriculture, and the conservation and utilization of
plant produets.” The activities provided for in this appropria-
tion were carried on by the Bureau of Entomology and the
Bureau of Plant Industry.

Another act, November 21, 1918 (40 Stat. L., 1045, 1046),
appropriated $811,300 for ¢ The prevention, control and eradi-
cation of insects and plant diseases injurious to agriculture, and
the conservation and utilization of plant products.” This in-
cluded appropriations of $55,000 for “ control of cereal and
forage insects” ; $22,000 for “control of stored-product insects” ;
$35,000 for ““ control of vegetable and truck-crop insects ”; $30,-
000 for ““ control of sweet-potato weevil **; $45,000 for “ control
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of deciduous-fruit insects ”’; $10,000 for *‘ control of citrus-fruit
insects ”’; $20,000 for ‘“ control of insects injurious to live
- stock ”7; $3000 for ¢ control of rice insects ””; $9000 for “ con-
trol of sugar-cane insects ”; and $3000 “ for general supervision
of emergency insect-control work ”’; making in all $232,000 for
special entomological work. These appropriations were in addi-
tion to those made in the regular annual appropriation acts.

With these additional funds, the Burean of Entomology was
enabled to enlarge its force of entomologists and to organize an
efficient service for obtaining and distributing full and accurate
knowledge of the exact conditions throughout the country, with
reference to injurious insects, especially those threatening the
staple crops, and to carry on demonstration work among the
farmers. The reports which were received daily from the field
were promptly digested and transmitted to all state and station
entomologists and to others who were in a position to assist in
reducing losses from insect attacks. The field workers, in co-
operation with the state authorities, conducted an extensive cam-
paign to disseminate this information concerning means of pre-
venting insect ravages and to demonstrate proper methods of
insect-pest control.

During the war the Bureau called the attention of the bee-
keepers of the country to the necessity of a great increase in
honey, due to the shortage of sugar. It sent out specialists who
held meetings, addressed over 25,000 beekeepers, visited api-
aries, and gave personal instruction, with the result that the
honey crop was greatly increased and a greater domestic con-
sumption and a ten-fold increase in honey exportation were ef-
fected.

On account of the use of arsenic in munitions, conferences
were held with chemists and insecticide manufacturers of the
country with the view of bringing about a more conservative use
of arsenic in insecticides and effecting a better distribution of
the supply to cover the needs of farmers, fruit growers, garden-
ers, and others.



52 THE BUREAU OF ENTOMOLOGY

The Bureau of Entomology also rendered valuable war
serviee by cooperating with other governmental agencies. It as-
sisted the Quartermaster General’s Department of the Army by
inspecting quantities of grain and other material intended for
shipment to Europe, and gave advice as to fumigation and other
treatment when such stored products were found to be infested
with insects. It also inspected warehouses and mills for the
same purpose in many parts of the country.

The Bureau cooperated with the Office of the Surgeon General
of the Army in the matter of experimental work in medical
entomology. All insect remedies reported to the Medical De-
partment of the Army were referred to the Bureau for opinion
or for test. Extensive work was done on the subject of the body
louse, and branch laboratories were established for experimental
tests. Experts of the Bureau were engaged in some of the con-
centration camps on special work against disease-carrying in-
sects. At the close of the war, one of these experts, a reserve
officer, had charge of the great delousing plant at Camp Mills,
through which troops returning from Europe were passed.

The Bureau also gave advice to representatives of the War
and Navy Departments and the Shipping Board relative to
insect damage to lumber and stored wooden implements.



CHAPTER II
ACTIVITIES

The activities of the Bureau of Entomology are mainly de-
voted to research and education, the only regulatory function
being the enforcement of the Act of August 31, 1922 (42 Stat.
L., 833) concerning the importation of the adult honeybee. The
research work is directed toward the solution of economic prob-
lems in entomology. It includes studies of insects injurious to
crops and crop products and the development of methods for
eradication or control; of insects affecting the health of man
and of livestock, and insects infesting human habitations or in-
jurious to industries; and of beneficial insects including those
which may be utilized as insect-controlling agencies in the solu-
tion of agricultural problems, and those forming the basis of
certain industries or on which more limited industrial processes
depend. The work of the Bureau is largely carried on in the
field, only the administrative work, research on-'taxonomy, an
insect pest survey, and some technical laboratory work being car-
ried on at the central office in Washington. Over three-fourths of
the employees are engaged in field work. Much of the field
investigational work is carried on in codperation with the state
departments of agriculture and state agricultural experiment
stations.

The field work is carried on in field laboratories of a more
or less temporary character, where the expert workers can be
in touch with the centers of activity of the injurious species of
insects. The investigations cover cultural methods of insect con-
trol, whereby it may be ascertained, through intimate study of
the life round of the insects in connection with farming meth-
ods, whether by variation of cultural practice the insect damage
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may not be materially reduced. Insect parasites and other natu-
ral insect enemies of imported inscet pests are studied, imported,
and established, and by this means more or less control is ob-
tained of insects introduced from other countries. Technical,
mechanical, and chemical methods of control are studied and
developed, including sprays and spraying machinery, fumiga-
tion for citrus orchards, nursery stock, mills, and warehouses, or
trapping methods and other meanus of mechanical destruetion.
Sometimes all of these cultural, biological, and mecchanical
measures are used at the same time in dealing with a problem.
The Bureau cotperates with the Plant Quarantine and Control
Administration in preventing the introduction of new and
dangerous insect pests.

The Bureau of Entomology has the largest organization in
the world for investigation and research on insect pests. On
June 30, 1929, it was actively engaged on seventy-six major
projects in the investigation of at least five huudred insects
known to be injurious to agriculture. There are, however, nu-
merous other insects involved in these investigations which are
not included in the primary list. Remedial treatment has been
found for every important injurious insect in the United States,
but continued efforts are being made to find something more
effective or something simpler or less expensive.

The functions of the Bureau of Entomology are not defined in
any organic statute, except in so far as they are mentioned in
general or specific terms in the annual appropriation acts. The
specific activities or “ projects ” of the Bureau vary from time
to time according to the needs that arise. The annual appropria-
tion act for the fiscal year 1930 (45 Stat. L., 1208) makes provi-
sion for the following official activities: The promotion of eco-
nomiec entomology independently or in codperation with other
branches of the national government, states, counties, munici-
palities, organizations and individunals concerned ; insects affect-
ing deciduous fruits, grapes, and nuts, including research on the
Japanese and Asiatic beetles; insects affecting tropical, sub-
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tropical, and ornamental plants, including research on the Parla-
toria date scale and the Mediterranean and other fruit flies;
insects affecting truck and garden crops, including insects affect-
ing tobacco and sugar beets; insects affecting forests, including
research on the gipsy and brown-tail moths; insects affecting
cereal and forage crops, including sugar cane and rice, and in-
cluding research on the European corn borer and for the control
of the cricket in northwestern Colorado; insects affecting cotton,
including research on the pink bollworm of cotton and boll-weevil
research control work in Oklahoma; insects affecting man and
animals; insects affecting stored products; taxonomy and inter-
relations of insects, including the importation and exchange of
useful insects and an insect pest survey; and bee culture.

The entomological activities of the Bureau are considered
under the following main groups: Deciduous-fruit insect investi-
gations; cereal and forage insect investigations; cotton insect
investigations; forest and shade-tree insect investigations; truck-
crop insect investigations; bee-culture investigations; stored-
product insect investigations; tropical, subtropical and orna-
mental-plant insect investigations; investigations of insects af-
fecting the health of man and animals; taxonomy of insects;
bioclimatics ; insect pathology ; insect morphology ; exchange of
useful insects; history of economic entomology ; and insect pest
survey.

The main and subordinate groups of preseut activities of
the Bureau are known as “ projects,” each of which is discussed
in the following pages.

Deciduous-Fruit Insect Investigations. The activities con-
cerning the deciduous-fruit insects include life history studies
of, and the development of remedies for, the more important
insects attacking apples, peaches and other orchard fruits, blue-
berries, grapes, and nuts, and the Japanese and Asiatic beetles.
These investigations are carried on under authority of the item
of appropriation for “ Insects affecting deciduous fruits, grapes
and nuts, and including research in the Japanese and Asiatic
beetles.”
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Apple Insects. The most important activity concerning the
apple insects is laboratory work on a new treatment developed
by the Bureau for the San José scale. This consists of an emnl-
gion of the so-called red engine lubricating oils, replacing the
lime-sulphur wash heretofore applied. These emulsions are be-
ing found to be more effective and less disagreeable than lime-
sulphur and without injury to the trees when used for the treat-
ment of the San José scale on all classes of deciduous fruits.
The important facts of this investigation in the field were de-
termined during the vears 1921 to 1924, but the investigations
of laboratory and other phases of the work are still in progress.

The Bureau is also giving attention to the codling moth which
causes wormy apples. The present work is concerned with prob-
lems in connection with the quantity of spray residue on fruit
at harvest time, involving the correction of spray practice, spray
schedules, search for arsenic substitutes for spraying, and codp-
eration with the Bureau of Plant Industry and the Bureau of
Chemistry and Soils in determining whether the arsenic on
apples can be removed by the use of solvents.

Peach Insects. The peach-tree borer, which has been a menace
to peaches and other stone fruit from the earliest times, has oc-
cupied the attention of the Bureau since 1915. While prelim-
inary experiments were completed in 1918, additional investi-
gations at certain points are still being carried on. The investi-
gation of various materials for the destruction of the peach
borer has resulted in finding that paradichlorobenzene was ef-
fective in destroying most of the borers without injury to the
trees. This treatment has come into general use by the peach
growers of the country and has replaced the expensive and la-
borious method of worming the trees in the spring and fall of
each year.

Attention is also being given to a new oriental peach moth,
information being obtained on the biology and habits of the
insect and on control measures. The peach moth is a first consin
to the codling moth. It was probably introduced on Japanese
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flowering cherry trees and was first discovered in Washington.
It has spread to practically all states east of the Mississippi.

Experiments being made by the Bureau indicate considerable
control by a combination of different measures, but as no ef-
fective method of control has been found, remedial work is still
under way.

Blueberry Maggot. A study of the blueberry maggot has
" been occupying the attention of the Bureau since July 1, 1925.
Owing to the presence of maggots in canned blueberries, officers
of the national government have found it necessary to condemn
more or less of the pack with resultant losses to the canners.
A survey of the blueberry maggot situation has been made by the
Bureau, and much ecological and other data bearing on the
severity of infestation have been secured. Studies are being
carried on of the biology, tropism, and other characteristics of
the insect, tests of various remedial measures are under way,
and promising results in control are being obtained from
the use of powdered arsenicals. Investigations show that much
can be done to reduce the fly population by proper sanitary
precautions in packing houses, and educational work along this
line is being carried on by the Bureau.

Grape Insects. The Burcau is carrying on studies of the
biology of grape-leaf hoppers; the grape-berry moth; and the
grape-root worm ; of methods of dealing with the ravages of the
rose chafer, which has become a serious pest of the grape and
other fruit and shade trees and shrubs; and of improved methods
of spraying for the grape-leaf hopper, the grape-berry moth, and
other grape insects.

Nut Insects. Investigations are being carried on of insects
attacking nuts. Biological studies are being made in Georgia
and Texas of insects injurious to pecans, such as the pecan weevil,
pecan-nut case bearer, pecan shuck worm, and the budmoth, at-
tention being given to control experiments in pecan groves; baits
likely to attract the moths are being tested; and tests of sprays
for the control of the nut case bearer and leaf case bearer

5
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are being made. In West Virginia studies are being made of
the biology of several insects attacking chestnut and hazelnut
and pecan trees.

Japanese Beetle. Work against the Japanese beetle is car-
ried on in cobperation with the Plant Quarantine and Control
Administration and the New Jersey and Pennsylvania State De-
partments of Agriculture. The work is sub-divided into the fol-
lowing sections: Administration, quarantine enforcement, bio-
logic investigations, beetle and grub insecticide investigations,
and field work.

The spread of the Japanese beetle has been rapid since its
discovery in 1916. Within two years it covered an area of six
square miles, and by 1929 the infested area extended to Massa-
chusetts, New Jersey, New York, Connecticut, Pennsylvania,
Maryland, Virginia and the District of Columbia. The beetles
are spread by flight and are carried in the shipments of certain
crops, into which they crawl, such as sweet corn, cabbage, lettuce,
grapes, and forage crops, and in straw, soil, and compost. Scout-
ing that has been carried on reveals a constant natural spread
of the Japanese beetle which cannot be prevented. The beetles
attack fruit trees, such as apple, grape, plum, cherry, peach, and
small fruits; various shade trees, such as the elm and maple;
and some other vegetation.

The Bureau is attacking the problem of control by making
biological and ecological studies of the insect; by studying its
physiological activities and the chemotropic and phototropic re-
sponse of the beetle; by investigating arsenical compounds and
arsenical substitutes as insecticides; by studying control of the
beetle in soil; and by the introduction of parasites.

Biological and ecological studies of the Japanese beetle have
been carried on since 1917. The Bureau has obtained a knowl-
edge of its life history, habits, and injuries, its manner of spread,
and the areas affected, in order to develop successful methods
of control. Information is being accumulated concerning its
success in becoming established in the United States to ascer-
tain the possible seriousness of the pest, should it spread to
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other localities not now infested. Detailed investigations are be-
ing conducted relative to the effect of environment, and of the
relationship of temperature, humidity, food plants, soil, light
and topography to the abundance of the Japanese beetle. New
spray materials have been developed and certain foreign para-
sites have been established.

The physiological activities of the Japanese beetle in all of its
stages are being studied in an effort to clarify certain phenomena
encountered in insecticidal, parasite, toxicological, and patho-
logical investigations. This work includes metabolic studies,
correlated with changes in climatological conditions, food, and
disease, and it is expected to result in a more comprehensive
understanding of the beetle in its reactions to various stimuli
and thereby to improve control methods.

The chemotropic and phototropic studies are expected to result
in a material reduction in the cost of control. The insects are
attracted for a distance of one-quarter to one-half mile by the
odor of geraniol when sprayed on foliage. In this way they
may be concentrated on a few plants and then killed with a
contact spray. Traps have been devised, which when baited with
geraniol will capture 10,000 or more beetles per day. Certain
colors have been found to be attractive to these beetles, and
by coloring certain insecticides their efficiency may be greatly
enhanced.

Investigation of arsenical compounds as insecticides for the
Japanese beetle has been made by the Bureau since 1920. Cer-
tain definite phases of this problem were completed in 1925
and 1926. A new material known as “ oleate coated arsenate
of lead ” has been developed and commercialized. The appli-
cation of this spray has increased the average number of beetles
killed from about thirty per cent with the usual arsenical sprays
to ninety per cent when the coated lead is used. Methods
and time of application of sprays have been improved until
it is now possible for the grower adequately to protect his fruits
and other plants at a cost which is not prohibitive.
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The Bureau has made studies of several groups of compounds,
particularly those of barium and fluorine, some of which offer
possibilities as substitutes for arsenate of lead, but this work is
still incomplete. The Bureau has developed a pyrethrum soap
which has been commercialized and successfully used against
the Japanese beetle. On account of the toxic qualities of arse-
nate of lead to human beings, it is dangerous to use it for spray-
ing fruit directly previous to harvesting, and the desirability of
using a substance less harmful to man is apparent. The develop-
ment of the contact spray has made possible the partial control
of the beetle on flowering plants and early peaches.

A method of controlling grubs in turf and in soil balls about
the roots of nursery stock has been developed, consisting of the
application of carbon disulfide emulsion. This treatment of
nursery plants enables plant growers in the infested area to ship
their stock and thus to retain their trade. The treatment of golf
greens and lawns with the emulsion prevents the destruction of
the sod by the larvie. A second method of rendering turf grub-
proof, developed by the Bureau, is by the application of toxic
compounds, such as arsenate of lead and certain silicofluorides
mixed with the soil before seeding, or mixed with the top dress-
ing after seeding.

The work of introducing Japanese beetle parasites into the
United States was begun in 1920 and is still being carried on
by the Bureau. By this means it is hoped to reéstablish a natural
balance in this country similar to that in Japan. Work in the
foreign field has resulted in the discovery of fourteen species
of these parasites in Japan, China, and India, all but three of
which have been successfully shipped in a living condition to
the receiving station at Riverton, New Jersey. Of these, five
are actually established.

Asiatic Beetle. Little is known about the Asiatic beetle, the
study of which was not begun by the Bureau until 1926. Scout-
ing has shown that the insect occurs in Connecticut and parts
of New York. The larva is similar in its habits to the larva
of the Japanese beetle and may prove to be a serious pest. As
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a result of soil treatment large numbers of Asiatic beetles have
been destroyed in New Haven, and valuable lawns have been
saved from destruction.

Orchard Insectictdes. Experimental work is being carried
on with different insecticides and other means to determine the
best and most economical methods of controlling orchard in-
sects. The insecticides with which experiments have been made
in recent years are calcium arsenate, dipyridyls and related
compounds, pyrrols and related compounds, and petroleum oils
as contact insecticides.

The use of calcium arsenate for orchard insecticidal purposes
has proved a disappointment, but the poison has been of value
when used against the cotton-boll weevil. In codperation with
the Bureau of Chemistry a large amount of dipyridyl and re-
lated pyridine compounds have been prepared and examined for
insecticidal action, and while the investigation is still incom-
plete, the outstanding result is the discovery of a compound
which closely approaches nicotine in toxicity. The study of
pyrrols and related compounds as contact insecticides is also
being made in codperation with the Burean of Chemistry and
Soils, and may result in the discovery of a highly toxic substi-
tute for nicotine.

The Bureau, in coSperation with the Burean of Chemistry
and Soils, is carrying on investigations to determine a number
of important points concerning the use of petroleum oils in the
control of orchard insects. Oil emulsions are extensively used
for the control of the San José scale and other insects, and any
improvements which increase the toxicity of the emulsions, or
reduce the cost of materials and labor, are beneficial to horti-
culturists.

Cereal and Forage Insect Investigations. No group of insect
pests directly affecting agriculture is of greater economic im-
portance than those which injure cereal and forage crops under
growing conditions. The various projects of the Bureau dealing



62 THE BUREAU OF ENTOMOLOGY

with these pests are carried on under items of appropriation
“ For insects affecting cereal and forage crops, including sugar
cane and rice and including research on the European corn
borer.” Among the insects that are being studied under this
head by the Bureau are the European corn borer, grasshoppers,
the alfalfa weevil, the Hessian fy, the chinch bug, the corn ear
worm, the native stalk borer, the alfalfa seed chalcis, the joint-
worms, the billbugs, sugar-cane and rice insects, and other
cereal and forage insects.

European Corn Borer. The European corn borer (Pyrausta
nubtlalis) is generally believed to be the most formidable pest of
corn which has yet appeared in this country. So great is the
menace of this pest that Congress has appropriated about four-
teen and one-half million dollars for its study and control since
1918.

The mature form of the corn borer is a moth or miller and
it is the immature or larval stage that bores into all parts of
the corn plant and also attacks more than two hundred other
plants.

The investigational and control work carried on by the Bu-
reau of Entomology and the Plant Quarantine and Control
Administration, respectively, in codperation with state authori-
ties and private organizations and individuals include: quaran-
tines to restrict the movement through commerce of products
that may be infested, in order to prevent long-distance spread
of the pests; scouting to determine the extent of the yearly
spread; clean-up of heavily infested areas to determine possi-
bilities of control under farm methods and management and as
a means of controlling spread ; studies of life history and habits
as a basis for methods of control ; study of insecticides; introduc-
tion of parasites from Europe, Japan, and the Asiatic main-
land, where the pest has been long established; and cultural
practices in the planting of corn and the clean-up of farms.

In 1917 a clean-up campaign was authorized by Congress and
an appropriation of $10,000,000 was made for carrying it on
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in codperation with the state authorities and individual farmers,
an account of which is given in the preceding chapter.

There appears to be no possibility, however, of complete
eradication. In addition to the activities of entomologists of
this Bureau, agronomists of the Bureau of Plant Industry are
studying the development of varieties of corn better adapted to
corn-borer conditions, and agricultural engineers are eudeavor-
ing to improve and facilitate clean farming operations, with the
view of making it possible to grow corn profitably in spite of
the corn borer.

Grasshoppers. Destructive major outbreaks of grasshoppers
occur periodically in certain regions of the United States, but
minor outbreaks occur nearly every year in some parts of the
country. During general outbreaks the total losses of crops
throughout entire counties have been common. No very' wide-
spread outbreak of this pest has occurred in recent years. The
Bureau has aided in developing cheap, effective grasshopper
bait which is widely used throughout the country, and is still
occupied with its improvement. In several states, an annual sur-
vey is made to determine the areas where outbreaks may be ex-
pected, and to take precaution to have the necessary supplies of
poison and the organization to control the pest.

Alfalfa Weewril. The control of the alfalfa weevil has been
occupying the attention of the Bureau since 1910. The weevil
attacks alfalfa and clover. It has spread from the original
infestation in Utah, some time previous to 1905, into Oregon,
Idaho, California, Wyoming, Colorado, Nevada, Washington,
and Montana, and in 1928 it was found in western Nebraska.
The Bureau has developed a method of control through the ap-
plication of an arsenical spray, and dusting experiments which
seem promising are being made with land machines and air-
planes. Parasites of the pest obtained from Europe have been
introduced in large numbers with considerable success. Inves-
tigations to determine the possibility of limiting the spread of
the pest through carriage in freight cars are under way. The
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Bureau recently prepared a Farmers’ Bulletin and a motion pic-
ture film describing the life history stages and the control of
this insect.

Hesstan Fly. The Hessian fly is a small fly or midge the
maggot of which attacks the growing wheat, and is its most
formidable enemy. It has destroyed hundreds of millions of
bushels of wheat in a single year in the United States. During
the season of 1918-19 there was a wave of infestation of this in-
sect pest, when control measures were generally adopted which
have materially reduced the damage. Studies have been made
to determine safer dates for planting winter wheat, and this
information has been published. A complete study of the para-
sitic complex of this pest has resulted in many important pub-
lished contributions to the knowledge of insect parasites in gen-
eral, and especially of the identity and biology of most of the
twenty-nine species now known to attack the pest in this coun-
try. Annual regional surveys are being carried on to determine
the relative abundance of the pest from year to year in the prin-
cipal winter wheat-growing regions. Such information is regu-
larly supplied to the states coGperating in the survey and is
utilized by the wheat-growers to govern their efforts at control.

Chinch Bug. The chinch bug is a small insect, which is a
serious enemy of wheat and is also very injurious to corn. Its
ravages extend throughout the corn and winter-wheat states.
During general outbreaks it causes losses running into millions
of bushels of wheat and corn. The severity of the infestation
depends greatly upon climatic conditions, dry weather being fav-
orable to its increase. Investigational and experimental control
work is being carried on by the Bureau. Several publications on
the chinch bug have been issued, containing explicit information
regarding effective methods of combat. During serious out-
breaks advisory aid is extended to farmers, state officers, and
extension workers.

Sugar-cane Insects. Research and investigational work is
being done by the Bureau to obtain control of the insect pests
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of sugar cane. A practical method of controlling the sugar-cane
moth borer by soaking seed cane in water, either cold or hot,
has been worked out. Parasites have been introduced from
Mexico and Cuba and are now being brought in from Argentina.
The native parasites are being investigated with a view to aiding
them in their beneficial work, should this prove practicable.
The relationship of insects as possible agents in the transmission
of sugar-cane diseases, notably the rots and related troubles, is
being investigated in codperation with the Bureau of Plant In-
dustry. An annual survey to determine the status of the sugar-
cane moth borer in relation to sugar production is being made in
codperation with the Bureau of Agricultural Economics.

Rice Insects. The Bureau is studying the life history and
methods of controlling rice insects. Parasites have recently been
discovered which attack both the rice stalk borer and the sugar-
cane moth borer, also a pest of the rice plants. Hibernation
studies are being made of the rice water weevil and the rice
stalk bug.

Other Cereal and Forage Insects. Much valuable informa-
tion on the control and natural history of numerous serious
pests of cereal and forage crops has been obtained. Research
programs have been planned and practical control methods have
been developed for such pests as the jointworms, cutworms,
Southern corn root worm, corn ear worm, corn billbugs, sod web-
worms, the true armyworm, the fall armyworm, the alfalfa seed
chaleis, the clover root borer, the clover flower midge, the alfalfa
caterpillar, the green clover worm, and others. Publications have
been issued reporting these results and carrying this informa-
tion directly to the farmer.

Investigations of Insects Affecting Cotton. The investigation
of cotton insects constitutes one of the important groups of ac-
tivities of the Bureau. These investigations are carried on
under authority of an item of appropriation “ For insects affect-
ing cotton and including research on the pink bollworm of cot-
ton.” The projects at present being carried on in this group of
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activities are investigations of the life history and the develop-
ment of means of control of the cotton-boll weevil, the Arizona
weevil, the pink bollworm, and miscellaneous cotton insects.

Cotton-Boll Weevil. The cotton-boll weevil has occupied the
attention of the Bureau of Entomology for thirty-three years.
The insect thrives throughout the cotton belt, except in the
extremely dry parts of the country such as western Texas and
Arizona.

Control measures have been developed whereby a large part
of the annual loss to cotton growers may be avoided. But while
this has been accomplished, much remains to be done in the
development of new remedies and the improvement of methods
of applying old ones. Of all the various methods that have been
tried, the most effective method of control so far developed
has been the dusting of cotton fields at the proper time with
calcium arsenate. For the determination of the best method
of applying this poison, experiments are being made with vari-
ous types of dusting machines and with airplanes.

The Bureau is studying the relation between the chemical
nature of calcium arsenate and its effectiveness for insect con-
trol. Weevil hibernation studies are being made. The Bureau
is also engaged in a check-up of various control measures, and
is rendering service in testing proposed remedies and issuing
warnings against the use of nostrums and useless so-called
remedies.

Thurberia or Arizona Weevil. Another weevil known as the
Arizona wild-cotton or Thurberia weevil is occupying the at-
tention of the Bureau. In structure it is similar to the cotton-
boll weevil, but it differs from that insect in several of its
habits and in that it can stand higher temperatures and thrives
in arid and semi-arid areas. Federal quarantines are being en-
forced by the Plant Quarantine and Control Administration to
prevent movement from the infested area, and intensive scout-
ing is under way to determine the extent of infestation in the
cotton fields. Special studies are being conducted to determine
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the feasibility and possible cost of some type of clean-up of the
insect in nature as a possible permanent solution of this prob-
lem. Studies are also being made of the native host plant and
possible methods of exterminating this plant,

Pink Bollworm. The Bureau of Entomology coGperates with
the Plant Quarantine and Control Administration in its work
of preventing the spread of the pink bollworm of cotton. It is
engaged upon elaborate research investigations of this pest,
covering such studies of the biology and habits of the insect as
may aid in their control. Flight habits are being studied through
the agency of the airplane. Experiments are being made of the
possibility of control by parasites. Especial attention is being
given to hibernation, survival, and emergence, with particular
reference to the effect of different cultural practices on winter
survival. This work is being carried on in the Laguna district
of Mexico and in Texas.

Other Cotton Insects. The insects known as the cotton flea
hoppers comprise a number of closely related species, which in
recent years have appeared in almost every cotton-growing area
in the main humid cotton belt. They attack the cotton plants in
the early season by feeding all over the plant and puncturing
it, causing the cotton to lose the fruit while the buds are very
small. Investigations are being carried on by the Bureau to
determine the possibility of at least reducing the damage by
indirect control measures, such as field and diteh clean-ups. The
use of insecticides, especially sulphur is also receiving much at-
tention. The various species of these insects and the host-plant
relationships are also under its investigation.

Increasing damage is being done to the ootton plant by the
cotton leaf perforator and the cotton leaf worm, and biological
and control studies of the former are being made at a station
at Calexico, California. In the case of the leaf worm moths,
special studies are being carried on to determine the relation be-
tween the wind conditions and the direction of migration of
these moths. The Bureau carries on observations of other cotton
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ingects, such as the bollworm, grasshoppers, and various cater-
pillars, and advises farmers how to meet local outbreaks as they
oceur.

The Bureau is also making studies of insect activity in the
upper air by means of insect-collecting traps carried between the
wings of airplanes. These are important in connection with the
questions of spread and movement of different cotton insects.

Forest and Shade-Tree Insect Investigations. There are five
projects of the Bureau dealing with forest and shade-tree in-
sects: Investigations of insects affecting forest trees; codpera-
tive forest-inscet control; insects affecting forest produets; in-
vestigations of insects injurious to shade trees and hardy shrubs;
and gipsy-moth and brown-tail moth research. These projects
are carried on under authority of an item in the appropriation
acts “ For insects affecting forests and including research on the
gipsy and brown-tail moths.” ,
Insects Affecting Forest Trees. The work of dealing with
insects affecting forest trees has been a continuous project for
over twenty-five years. As now limited, it embraces problems
east of the Rocky Mountains. Under it are maintained coGpera-
tive studies with the Forest Service experiment stations and
miscellaneous investigations on forest insects. The service fac-
tor as contrasted to the following projects is only incidental.
At present three field stations are maintained, two in codpera-
tion with the Forest Service experiment stations, at Amherst,
Massachusetts, and Asheville, North Carolina, and one near
Washington. Approximately $20,000 is devoted to the mainte-
nance of the work at these points. Eventually it is the aim to
have entomologists at every Forest Service experiment station.
Studies of the major forest insect pests are conducted in order
to learn more of the conditions favoring or detrimental to
serious damage, and to make this knowledge available to the
forester so that it can be applied in developing sound practices
in timber culture. Some species of trees and some types of
forests are little affected by insects, but even in such cases
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insects may be the limiting factor in successful timber produc-
tion. The growing of future timber crops in certain forest types
is regarded as highly hazardous unless the practice is based on
an adequate consideration of the insects affecting such types.
In our common and highly artificial agricultural practices we
have so altered natural conditions that we invite insect depreda-
tions, and consequently, we must wage a continuous war against
these enemies. This applies equally well to our forests. Nu-
merous examples might be cited where man’s activities through
selective logging or other alterations in the original forest have
brought about insect epidemics. On the other hand under more
natural conditions, such as existed in our original forests, a
greater degree of stability is maintained. It is known from the
experience of European foresters in their desire for immediate
gains that serious consequences have resulted from entirely dis-
regarding nature’s methods. Therefore, as cultural practices for
growing timber are developed, the complex relations existing in
the forests must be more fully understood to avoid fatal mistakes.
Insects are one of the most important of these biotic factors.
They are usually considered chiefly in their réle as destroyers
of green standing timber, yet this is only one of a number of
their relations. Other important réles, such as bringing about
changes in the composition of the forest, often increasing the
percentage of less desirable species, inhibiting the reproduction
of certain desirable species, affecting the rate of growth and thus
lengthening the rotation period and augmenting the ill effects
of fire, cannot be disregarded.

Some of the more important insects dealt with are the white-
pine weevil, the larch sawfly, the spruce budworm, the pine tip-
moths, the Southern pine beetle, and the turpentine borer.

Cooperative Forest-Insect Control Work. The cobperative
control work is confined to the forested areas of the Rocky Moun-
tain and Pacific Coast regions. It is carried on between the
Bureau of Entomology and the Forest Service, the National
Park Service, and othér land managing agencies and private



70 THE BUREAU OF ENTOMOLOGY

timber land owners. Cobperation in insect control is necessary
because it involves not only many technicalities based on an in-
timate knowledge of the habits of the specific insects causing
the damage possessed by entomologists but likewise a detailed
knowledge of the topography of the lands under control as well
as close contacts with local labor and transportation facilities
which are only available to the administrative officers on the
ground.

In a memorandum of the Secretary of Agriculture dated
February 16, 1920, details are given of the mode of codperation
between the Bureau of Entomology and the Forest Service and
other government agencies which is still being followed. In this
memorandum it is stipulated that the Bureau of Entomology
shall be responsible for conducting surveys and for giving spe-
cific recommendations for control on the request of other federal
agencies and for the assignment of an entomologist to the project
during the period of control when conditions warrant. In other
words, the Bureau of Entomology acts as a clearing house on all
matters pertaining to the technique and advisability of control.
This service is rendered to all federal agencies and to private
timberland owners on request.

The various federal agencies administering timber lands are
responsible for the protection of these resources from insects as
well as from other destructive forces, and in the case of insect
injury this responsibility involves: preliminary recognition of
the injury; reporting of the situation to the Bureau of Ento-
mology for expert advice; and control of the outbreaks. The
actual control of insect outbreaks is conducted by the land-man-
aging agencies by means of funds specifically provided for that
purpose, after agreements as to methods and extent of control
are reached through conference with the Bureau of Entomology.

In practice this coSperative method of dealing with the prob-
lem has been successful, and it is regarded as being much more
practicable than if the entire work were carried out by one
federal agency, or were all paid for out of a single fund.
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The most troublesome of these insects are several destructive
species of bark beetles, such as the Black Hill’s beetle, the moun-
tain pine beetle, and the Western pine beetle. Surveys of a con-
siderable portion of the forests in the Rocky Mountains and
Pacific Coast regions and Southern pineries have shown that
the loss from this class of beetles amounts to from fifteen to
twenty million dollars annually.

The major activities of the Bureau in this field consist of the
technical administration of several control projects and exami-
nations and surveys as a basis for recommendations concerning
control, and continued research on the bionomics of several
species. Methods of control have been developed, but these are
improved each year. They have been adopted by many private
owners and by national agencies having to do with timberland
administration, such as the Forest Service and the Office of
Indian Affairs.

Insects Affecting Forest Products. Experiments are being
carried on and effective methods have been developed by the
Bureau for the prevention of insect damage to crude and finished
products, and educational and demonstrational work is being
done. The insects which cause such injury are chiefly termites
and powder-post beetles, which attack all types of wood con-
struction and lumber in warehouses, yards, and mills, and cause
an estimated annual loss of $45,000,000. It has been demon-
strated that methods suggested by the Bureau, such as improve-
ments in management, handling of stock, and proper storing,
will prevent the greater part of the powder-post damage to
seasoned woodwork. Many wood preservatives have been tested,
found effective, and recommended for use in preventing damage
to all types of wood construction and prolonging the life of the
material. It has been demonstrated that by slight modifications
in the construction of buildings, practically all termite damage
can be prevented.

Insects Injurious to Shade T'rees and Hardy Shrubs. With
regard to the protection of shade trees and hardy shrubs against
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insect pests, the activities of the Bureau consist largely of the
distribution of information on well-known control methods and
advice on shade-tree and hardy-shrub insect problems. A small
amount of research on biology and control of several locally in-
jurious insects has resulted in effective remedies. Informal co-
operation is maintained with the National Park Service and
with state and city entomologists.

Gipsy Moth and Brown-tail Moth. Since 1906 the Bureau
of Entomology has been giving constant attention to the pre-
vention of the spread of the gipsy and brown-tail moths. A
special item appears annually in the appropriations for the
Department of Agriculture ¢ To enable the Secretary of Agricul-
ture to meet the emergency caused by the continued spread of
the gipsy and brown-tail moths.”

These moths were both accidentally introduced into this
country from Europe. The gipsy moths have gradually spread
until they now cover all of New England, and have begun to
invade New York, New Jersey, and Canada. The brown-tail
moths are located in Maine, Massachusetts, and New Hamp-
shire. The gipsy moth is not spread by flying. It spreads either
by the small caterpillars being blown by the wind immediately
after hatching, or by the egg clusters being carried on consign-
ments of lumber, stone, or other products that may be shipped
out of the infested area.

The caterpillars of the gipsy moth, which are hatched in the
spring of the year, have voracious appetites and feed on many
kinds of leaves, especially of the apple, oak, willow, alder, and
birch trees. They also attack the foliage of shrubs and herbace-
ous plants. Repeated strippings of foliage by the moths for sev-
eral years in succession usually kill the trees. In the case of
evergreens, a single defoliage is sufficient to cause death to the
tree. The brown-tail moth caterpillars feed on the foliage in the
late summer when they are hatched, and again in the spring when
they leave their winter resting places. These resting places are
in the form of tents spun at the tips of twigs, which become
conspicuous after the leaves have fallen in the autumn.
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The Bureau conducts experiments to determine the best
methods of controlling these insects, introduces and establishes
parasites and natural enemies, and colonizes them in the infested
territory, and it cooperates with the Plant Quarantine and Con-
trol Administration in the establishment and maintenance of a
quarantine against the further spread of these pests. The
Bureau also cobperates with state and local authorities in this
control work.

For the control of the gipsy moths, barrier zones have been es-
tablished and scouting is done by the Bureau to locate and
destroy colonies of the gipsy moths within these zones. The
extermination work is being carried on from these zones inward
toward the center of the infested areas. Where egg-cluster in-
festation is found, the clusters are treated with creosote without
removal from the trees, so that there will be no scattering of
the eggs, the creosote killing the eggs by contact. This is usually
done with a swab, soaked in creosote, on the end of a stick.
In the spring, when the caterpillars are very small, infested
trees are sprayed with arsenate of lead, which kills them by
poisoning.

Another means of control is the liberation of parasites. In-
tensive studies are being made of several of the species of para-
sites that occur in European countries, in order to learn more
concerning their habits in their native homes and to insure
better success in establishment in this country. Out of over
sixty species of parasites of the gipsy moth that have been im-
ported, about fifteen have survived and have been established
in the infested areas.

The most effective control of the brown-tail moth consists
of cutting off and burning the winter tents in which the larvae
are clustered. Another treatment is by spraying with arsenate
of lead in the fall of the year when no fruit is involved or
when the larvae leave their tents and resume feeding in the
spring. Many of the parasites imported to destroy the gipsy

moths also attack the brown-tail moths.
R
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Truck-Crop Insect Investigations. The truck-crop insect in-
vestigations of the Bureau are divided into nine major groups,
namely: sweet-potato-weevil control; bean insects; tobacco in-
sects; pea insects; mushroom insects; berry insects; sugar-beet
insects; soil insects; and miscellaneous truck-crop insects.

Sweet-Potato-Weevil Control. The sweet-potato weevil, a
pernicious root and tuber borer in plants of the morning-glory
family, is a beetle about one-quarter of an inch in length, steel
blue and red in color. It is the most serious insect pest af-
fecting the sweet potato, which it attacks in the larval form,
tunneling through the tubers and stems, and rendering the crop
unmarketable. Several isolated infestations in Florida, Georgia,
Mississippi, and Alabama have been selected as test fields, and
a force of inspectors stationed at each with a view to the devel-
opment of measures by which attacks could be eliminated. These
consisted of careful clearing of the ground from all crop rem-
nants, selection of weevil-free seed potatoes, isolation of the draw
bed, prevention of transportation of infested draws, and educa-
tion of the growers to the importance of careful cultural methods.
Weevil-free draws were supplied to growers whose entire crops
were infested. The project has been materially assisted by the
codperation of the regulatory organizations of the affected states.
Although declared “ weevil free ”’ since 1924, a research labora-
tory is still maintained at the test station at Sanford, Florida,
in which additional studies of the conditions favoring weevil
injury are being made. A laboratory at Biloxi, continues the
eradication project in south Mississippi, with sub-stations and
inspectors at Bay St. Louis and Picayune, Mississippi, and at
Grand Bay, Alabama.

Bean Insects. The Mexican bean beetle is a native of the
American continent extending in its range from tropic to tropic.
It has been known for many years in the arid regions along the
east front of the Rocky Mountain plateau and throughout New
Mexico and Arizona, where it has seriously ravaged the bean
crop. In the summer of 1920 it made its appearance in a small
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infestation near Birmingham, apparently by transportation in
supplies carried from Colorado. It has spread rapidly and has
since invaded Mississippi, Georgia, Tennessee, Kentucky, Indi-
ana, Ohio, North and South Carolina, Virginia, West Virginia,
Maryland, Pennsylvania, Delaware and New Jersey, and is ap-
proaching the commercial bean growing districts of New York,
Michigan, and Wisconsin. It has been found more than one
hundred miles north of Toronto, Canada. It feeds primarily on
all cultivated beans, but attacks certain related crops to some
extent. It is a lady beetle about a quarter of an inch long,
golden brown in color and bearing black spots on the wing
covers. At the beginning of the investigation an attempt was
made to control its spread by quarantine work, but due to the
beetle’s seasonal migrations by extended flight this method was
found impracticable. A laboratory for the study of the insect
was established at Birmingham, near the center of the infesta-
tion. The present activity of the Bureau involves the deter-
mination of efficient control measures, particularly since the
bean plant is extremely susceptible to injury from the ordinary
types of arsenicals and since the conditions encountered by the
beetle differ somwhat from those found in its original home on
the Rocky Mountain Plateau. The Mexican bean beetle promises
to become a major pest of beans throughout its present range
and is increasing its spread from year to year.

Laboratory work is now being carried on at Columbus, Ohio;
Norfoltk; Geneva, New York; and Estancia, New Mexico.
Studies are being made of the life history and habits of the
beetle, the ecological conditions suitable to its successful mul-
tiplication and hibernation, its natural enemies and parasites,
and bilogical and other control measures. Tests are being made
of arsenicals for use on bean foliage under different conditions,
and an attempt is being made to develop new mnon-poisonous
insecticides to control the insects when attacking snap beans. An
investigator has also been sent to southern Mexico, believed
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to be the original home of the beetle, where it is hoped to find
parasites capable of controlling this pest in its northern distribu-
tion.

Studies of the bean leaf hopper, a serious pest of bean and
potato, are also being undertaken at the laboratory at Columbus.

Tobacco Insects. The work on tobacco insects is carried on at
a field station at Clarksville, Tennessee, with sub-stations at
Quincy, Florida ; Tempe, Arizona ; and Chadbourn, North Caro-
lina. At the main field station, tests have been under way as
to means of controlling chemically the tobacco hornworms, which
have long been injurious to tobacco, particularly to the large
leaf varieties of tobacco. These are the larvae of large sphinx
moths, which feed normally upon the nectar of flowers. A con-
siderable list of chemicals suitable for use as attrahents have
been tested and two promising aromatic compounds, constituents
of flowers frequented by the insect and available synthetically,
have been adapted to the control of the adults with the result of
a substantial reduction in infestation in fields so treated. A
thorough study of the various species of cutworms attacking
the tobacco crop and of their biology and habits has been made.
At the sub-station at Quincy, investigations are in progress lead-
ing to the control of the tobacco flea beetle and budworm, while
at Chadbourn, an intensive study of the wireworms attacking
tobacco under field conditions is being made. The sub-station
at Tempe is charged with the control of the tobacco stalk borer,
a serious pest to the new commercial production of tobacco of
high nicotine content and suitable for insecticidal purposes, the
climate and soil there being particularly suitable for produe-
tion of these grades of tobacco.

Pea Insects. The pea aphid, particularly with reference to
its attack on cannery peas, has proven to be one of the most
serious and difficult pests with which entomologists have had to
deal. Tt is a small green louse-like insect about one-eighth of
an inch long, which multiplies rapidly and under suitable
weather conditions increases to such an extent that it may lit-
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erally be gathered by the bushel from infested fields. It sucks
the sap from the pea vines, thereby reducing the yield and
quality of the crop and ultimately killing the vines. A station
at Madison, Wisconsin, has been established for the investigation
of this pest, with a sub-station at Columbus, Wisconsin, an im-
portant cannery center, during the summer. Investigations are
being made of the value of contact insecticides, such as nicotine
dust, and a mechanical contrivance, the aphidozer, resembling
the old-time reaper, which gathers the insects into a metal pan,
has been tested with some success in collecting large quantities
of the aphids from broadcast peas. Biological studies are being
made with a view to foretelling outbreaks and rates of dispersal
as aids to intelligent control practices.

Mushroom Insects. In the large mushroom district occupying
a portion of Chester County, Pennsylvania, are produced the
major proportion of commercial mushrooms grown in the United
States with a value of more than $5,000,000 annually. Several
serious insect pests, including the mushroom mite, two or more
species of mushroom maggots, and mushroom springtails have
caused serious losses in the industry, and a section with head-
quarters at Arlington, Virginia, and Kennett Square, Pennsyl-
vania, is now investigating the life history and control of these
insects. The relation of insects to the transmission of two seri-
ous mushroom diseases is also the subject of an investigation
in cobperation with the Bureau of Plant Industry.

Berry Insects. Three serious berry diseases, the red-raspberry
mosaic, the mild mosaic, and the raspberry-leaf curl, have
caused severe losses in commercial fields of raspberries in New
York, Michigan, Wisconsin, and Minnesota, and in the Pacific
Northwest. In codperation with the Bureau of Plant Industry,
the Bureau of Entomology undertook studies of these diseases in
1926, and has since been pursuing investigations of the insect
carriers responsible for their dispersal in commercial berry
plantings. Experimental work is also being carried on at Baton
Rouge against the strawberry weevil and the strawberry root
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aphid. Studies of the life history of these insects and tests of
effective control measures are being undertaken.

Sugar-Beet Insects. A field station was established in 1924
at Twin Falls, Idaho, in which a continuation of the studies with
reference to the sugar-beet leaf hopper is being conducted. The
project is being attacked from a new angle and with particular
reference to its ecological aspects. In the sections of the West
subject to “ curly top,” a movement of leaf hoppers occurs under
certain climatic conditions favoring early ripening of the wild
food plants in the territory surrounding the sugar-beet regions.
The leaf hoppers migrate for considerable distances, carrying
with them the virus of the disease from affected wild host
plants, entering and inoculating the fields extensively, and
causing serious losses. Climatic conditions favoring the reten-
tion of the leaf hoppers on their wild host plants are readily
determinable by an annual survey of the breeding grounds and
a knowledge of weather conditions thereon. An effective plan
for the prediction of a probable severe attack before planting time
for the beet crop, has been worked out and is resulting favorably
in the localities in which it has been tested. Complete biological
and ecological studies of the insect and its transmission of this
disease with a view to determining the regions most unlikely
to be subject to attack by virtue of surrounding conditions, for
the extension of sugar-beet planting, are also under way. At
substations at Richfield, Utah, and at Berkeley, California, cor-
relations of seasonal migration and seasonal history work are
being conducted.

Sotl Insects. There are two types of wireworms attacking cul-
tivated crops in the United States, and one of these, the dry
land or cultivated land type of wireworm, particularly injurious
in the Rocky Mountain and Pacific states, has long been a puzzle
as to effective control measures. Most of the Eastern wireworms
lay their eggs in grass lands and the larvae are driven to feed
upon cultivated crops by the interruption of their feeding
grounds by cultivation during their two or three years’ life his-
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tory in the soil. In the Pacific states the injurious species of
wireworms possess a different life history, depositing their eggs
directly in cultivated ground and attacking the crops planted
therein primarily. Since wireworms are subterranean insects
feeding at the roots of plants, the methods of treatment are
involved and difficult, and as yet they are only partially suc-
cessful. Two principal stations are charged with work in these
lines, one being at Walla Walla, with a sub-station at Toppenish,
Washington, while the other is at Alhambra, California, with
sub-stations at Garden Grove and San José. Complete life
history studies of these wireworms, investigations of their dam-
age to various crops, reactions to environmental and other
" stimuli, soil fumigation as control, stomach poisons, traps, and
the effects of crop rotation, mechanical control, and soil mois-
ture are among the features being studied.

Mrscellaneous Truck-Crop Insects. Other insect studies made
by the Bureau of Entomology which do not properly fall within
any of the above-mentioned groups or projects, include investi-
gations of the European earwig, the brown vegetable weevil,
the corn ear worm, the Porto Rican mole cricket, the seed corn
maggot, the celery leaf tyer, the pepper weevil, the potato stalk
borer, the sweet-potato wireworm, the Colorado potato beetle,
the potato flea beetle, and various forms of aphids. Insecticide
studies are also being made.

The European earwig, which has become established in lo-
calities both on the east and west coasts of the United States,
is a serious pest of garden crops as well as of ornamental plants,
particularly in the Pacific Northwest. An effort is being made
to devise traps and baits suitable to the control of the pest, and
arrangements are being made for the importation of European
parasites. Comprehensive studies are being made of the food
plants and of any reactions of the insect which may afford oppor-
tunities for the adaptation of control measures. This work is
being carried on at Puyallup, Washington.

An investigation is being made at Gulfport, Mississippi, of
a recently imported pest known as the brown vegetable weevil.
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It is about one-half inch in length and possesses a peculiar
life history. It attacks a number of important vegetable crops
and has shown considerable capacity for damage.

Studies of the corn ear worm in its attack on tomatoes and
beans, and studies of the life history of certain Southern cu-
cumber beetles are being made at Baton Rouge.

The Porto Rican mole cricket, and the seed corn maggot
in its attack on early potatoes, are being studied at Chad-
bourn, North Carolina.

Studies of the celery leaf tyer, the most serious pest of celery,
are being conducted at Sanford, Florida, and at Alhambra, Cali-
fornia.

Other crop-insect-pest studies are made at various stations
of the Bureau.

Bee-Culture Investigations. The work in apiculture at present
carried on by the Bureau of Entomology under the item in the
appropriation acts “ For bee culture ” comprises the following
projects: Bee behavior, regional beekeeping methods, inter-
mountain bee culture, physiology of bees, demonstration work in
beekeeping, bee diseases, and southern states bee culture.

Bee Behavior. In order to maintain profitable commercial
apiaries it is necessary to have a proper understanding of the
principles involved in bee behavior. The aim of the Bureau in
undertaking this activity is to learn the basie principles of bee
behavior with the view to correctly applying these principles
toward the production of honey. Attention has been given to
queen-rearing. Detailed observations have been made on the
feeding of larve. The behavior of the honeybee in collecting
pollen and the manipulation of wax scales have been studied. In
order to minimize winter losses, many phases of the wintering
problem have been undertaken. Investigations on the tempera-
ture of the cluster and on heat production of honeybees in winter
have resulted in giving specific directions to beekeepers for pre-
paring their colonies for wintering, whether wintered outdoors in
packing cases or in cellars. Different types of insulating mate-
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rials for packing bees have been tested and the ones most efficient
and economical have been recommended. The weakening of
colonies through swarming has been much reduced in commercial
yards, largely through information resulting from a study of
swarm control. Methods for the production of high grade comb
honey have been worked out. The effect on honeybees of spraying
fruit trees with arsenicals has been investigated.

Studies on the brood-rearing cycle of the honeybee have been
made. An investigation of the different races of honeybees has
been undertaken to determine both their biometric and biological
differences. The genetics of the honeybee is also receiving at-
tention.

The effects of weather factors upon flight activity and upon
other behavior of bees in gathering nectar and upon the tempera-
ture conditions within the hive during the active season are all
receiving attention. For measuring the flight activity of honey-
bees, automatic recording apparatus has been devised. The
Bureau has issued nineteen publications dealing with various
aspects of bee behavior.

Regional Beekeeping Methods. The Bureau is carrying on a
survey of all the principal honey producing regions in the United
States. This was begun in 1921 and will continue until all the
regions will have been surveyed.

Surveys have been made of the so-called tulip-tree region,
buckwheat region, and clover region, and specific directions have
been given for managing bees in those regions. Data are being
gathered on other regions but such work is necessarily slow be-
cause the Bureau’s resources do not permit the sending of ob-
servers directly into the field. Data for drawing isophenes of the
principal honey producing plants are being collected. Samples
of honey from all principal sources in the United States have
been collected and studied, and a set of standard grades covering
all classes of honey has been recommended to the trade.

It is of economic importance to know the type of beekeeping
to follow in any particular region: the method of wintering,
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whether outdoors or in cellars; the method of swarm control;
whether the character of the nectar flow favors the production of
comb or extracted honey ; or the raising of queenbees or package
bees for shipment; all these depend upon the character of the
region involved. Knowledge of the type of bee diseases to expect
and their treatment, and of the exact character of various regions
is of extreme value to the migratory beekeeper.

The classification and grading of honey is an important ad-
junct to its successful marketing. With the coGperation of the
Bureau of Agricultural Economics an instrument for determin-
ing the colors of extracted honey was adopted, and United States
grades have been recommended for both extracted and comb
honey. With the codperation of the same Bureau a study on the
cost of production of honey in the various commercial-producing
regions is under way. The Bureau is codperating with the
Bureau of Chemistry and Soils by obtaining samples for analyses
of the various honeys produced in this country.

Intermountain Bee Culture. A special study of intermountain
bee culture methods was begun by the Bureau in 1926, and a
laboratory for doing investigational work has been established
at Laramie, Wyoming. As the states in the intermountain
region produce more honey for shipment than any other section;
and the majority of beekeepers in this region are commercial
producers, special studies are being made here where the bee-
keepers are continually confronted with peculiar problems con-
cerning swarm control, wintering, disease eradication, and
numerous others.

Physiology of Bees. In order to understand many reac-
tions of the bee to manipulations or environmental factors or
to be able to induce the bees to produce more honey than is
needed for their own maintenance—the bee never having become
domesticated—it is necessary to obtain an intimate knowledge
of the structure and functions of various organs in the body of
the bee, and thus to take advantage of its honey storing instinets.
The reaction of bees to lights of various wave lengths and intensi-
ties has been studied to some extent.
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The embryology of the honeybee has been worked out and
details of the morphology of the honeybee larva have been com-
pleted. To know the structure and functions of the sense organs
and the influence of odors on activity, the anatomy of the honey-
bee has been painstakingly studied, and experiments have been
made on the rate of growth and feeding of honeybee larve. The
utilization of carbohydrates by honeybees has also been studied.
At the present time the Bureau is giving attention to the utili-
zation of other food products and the physiological changes
taking place within the body of the bee during various seasons
of the year.

Demonstration Work in Beekeeping. During the World War,
the Bureau of Entomology had as many as eighteen men in the
field at one time, who worked in close codperation with the state
extension services for the purpose of stimulating the production
of honey and organizing and instructing the beekeepers in the
best methods of production, in order to help in replacing the
shortage of sugar. The work of these men was gradually taken
over by the several state extension divisions, and by 1924 none
was in the employ of the Bureau. The present activities of the
Bureaun along this line consist of giving assistance in demonstra-
tions and meetings held by beekeepers in various parts of the
United States, the attendance of members of the Bureau staff
at such meetings, and preparing and sending out for use at such
meetings, letters, lectures, lantern slides, and moving pictures.

Bee Diseases. 1t is estimated that bee diseases take an annual
toll of at least $2,000,000, in spite of all that is known concern-
ing them. Definite causes for several of the more serious bee
diseases have been ascertained and control methods have been
devised, so that with this knowledge available, it is possible to
make a success of beekeeping in any place in which there occurs
an abundance of nectar-producing plants. The Bureau is now
attempting to determine definitely the agencies through which
these diseases spread and to evolve methods of preventing their
spread.
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Almost every advancement made in this country in the study
of bee diseases is directly attributable to investigations which
have been made by the Bureau. Methods have been evolved for
successfully combating European and American foul-brood,
diseases which have been so destructive that many beekeepers
had to discontinue entirely the keeping of bees, and fruit growers
were seriously handicapped by the removal of their most depen-
dable pollenizing agent. Other bee diseases have received careful
attention. The Bureau diagnoses hundreds of samples of adult
bees and brood as an aid to the beekeepers and state apiary in-
spectors. Twenty-seven publications have been issued by the
Bureau dealing with bee diseases.

In connection with the study of diseases of bees, the Bureau
administers the act of August 31, 1922 (42 Stat. L., 833) en-
titled “ An act to regulate foreign commerce in the importation
into the United States of the adult honeybee (A pis mellifica).”
Under this law only scientific institutions, queen-breeders, and
individuals qualified to conduet scientific investigations are per-
mitted to import queenbees. All orders for foreign queenbees
must first be sent to the Bureau, to be forwarded to the foreign
queen-breeder. Shipments of queenbees with the attendant
worker bees are examined by the Bureau immediately upon entry
in this country, and if found free of the mite Acarapis woods, are
forwarded in new cages with new attendant worker bees to the
consignee. :

Southern States Bee Culture. The Southern States Bee Cul-
- ture Field Station was established to study the many special
beekeeping problems of importance in the Gulf states. In this
region are located the centers of the package-bee and queen-
rearing industries of this country. Commercial honey producers
from other states buy large quantities of bees in packages and
also large numbers of queenbees from this region each year.
Honey production in this region presents peculiar problems,
which are receiving attention.
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Stored-Product Insect Investigations. Important projects are
being carried on under an item of appropriation for * insects
affecting stored products.” The general supervision of the
work is exercised from the central office in Washington, which
also conducts much research work of a miscellaneous nature.
The field activities are covered by seven permanent stations in
which important problems dealing with the biology and con-
trol of insects attacking stored-grain insects, bean weevils,
and dried-fruit insects are under way. These investigations
cover the control of insects attacking agricultural products for
human consumption held in storage as well as manufactured
vegetable and animal products, and also include the group of
insects infesting households, except in their role as vectors of
diseases affecting man and animals. The investigations have
for their object the conservation of grain crops from the time
that they are harvested until they have reached and been used by
the ultimate consumer, involving protection through the vari-
ous warehousing, manufacturing, and other commercial trans-
actions necessary for proper marketing. They include projects
on stored-grain insects, such as the corn and rice weevils, the
Angoumois grain moth, the flour beetles, bean and pea weevils,
ingects attacking dried fruit, the tobacco or cigarette beetle, and
insects affecting other vegetable and animal products in storage,
such as the ham skipper, cheese mites, and the clothes moths.
The various projects thereunder are outlined as follows:

Grain Insects. The development of methods for conserving
stored grain and grain products from insect attack is the
most important project of this branch. Under it are made
investigations of iusects destructive to corn, wheat, rice, and
other grain crops from the time they are harvested until they
are used by the consumer. Not the least of these studies are
those of pests destructive to milled grain products, such as flour,
meal, breakfast food and animal and poultry feeds, grains stored
on the farm, transported by rail or ship, or held at local and
terminal elevators, and the pests occurring in and distributed
by flour mills.
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At Sligo, Maryland, an investigation of the Angoumois grain
moth as a pest of the eastern winter-wheat belt is being con-
ducted. The Angoumois grain moth is a small moth, about one-
half inch in wing spread, which feeds as a larva inside the ker-
nels of wheat, corn, and other grains. It has long constituted a
serious problem in the North Atlantic states. The first summer
generation deposits its eggs in the field on the heads of ripening
grain, and the larve are carried into the storage rooms on the
farm at harvest time. The later generation feeds on the stored
grain, especially when the grain is stored with the straw in the
barn for ripening before threshing. The normal weight of a
bushel of grain under the worst conditions is sometimes reduced
nearly seventy-five per cent by the attacks of this pest. Im-
proved methods of handling have reduced injury from the
Angoumois grain moth materially as a result of the studies
accomplished under this investigation.

At the Kansas City laboratory studies are being made of the
insects which secure entrance to flour at the mill and which
frequently, particularly during the holding of flour for ripen-
ing and under the conditions encountered on export docks and
ships, cause material injury and loss of quality. Special at-
tention is being given to protect from insect infestation flour
designed for export, in order to maintain the American reputa-
tion for quality on export flour and to meet any possible objec-
tion from the standpoint of foreign pure-food laws.

At the Thomasville, Georgia, laboratory is conducted the
work to conserve corn grown through the South from weevil
attack. In Southern corn fields the rice weevil is likely to at-
tack the corn before it is brought from the field, and a thorough
infestation is accomplished before the grain can be placed in
storage. Appropriate treatment to destroy the primary infesta-
tion immediately after the harvesting of the corn has been de-
vised, particularly with reference to the elimination of the com-
mon practice in the South of storing the corn in the husk, which
favors the retention of all weevils brought in from the field.
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Bean Weevils. Two laboratories at Alhambra and Modesto,
California, conduct investigations of the common bean weevil
and the Southern cowpea weevil as pests of beans and peas
grown commercially in California. Additional investigation has
been made of the broad bean weevil. These weevils gain access
to the beans in the field by depositing their eggs upon the pods
and continue to breed in the stored product after harvesting,
often rendering large quantities entirely inedible as they feed
within the seeds. Several generations may result in the stored
product when held over under favorable conditions if the in-
festation which takes place in the field is neglected. The dis-
covery has been made that most serious losses from the infesta-
tion of beans in the field are due to neglected seed held in
storage from preceding years near fields of growing beans. Co-
operative examinations of farm deliveries at the warehouses as-
sist materially in this investigation, and the organization of
bean-weevil committees in the principal bean-growing sections is
assisting materially in putting into practice the methods devel-
oped for producing clean bean crops.

Dried-Fruit Insects. A field laboratory at Fresno is engaged
in investigating the principal insects infesting dried fruits, in-
cluding large-scale practical experiments to determine the value
of various control measures. Among the pests most injurious in
this connection are certain fruit beetles and the Indian meal
moth. The fruit beetles attack dried fruits on the drying racks,
in the fields, and even at times on the trees. One serious diffi-
culty is occasioned by the transmission of yeasts and other mi-
cro-organisms by these beetles from one fruit to another, render-
ing each fruit so visited sour or decayed. It has been found
that processing practices, fumigation, orchard and farm sanita-
tion, and the proper adaptation of packing house equipment and
methods improve materially the quality of the product as re-
ceived by the consumer.

Household Insects. This project deals with the control of
such household pests as cockroaches, house ants, tow bugs, and
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carpet beetles, particularly such important fabric pests as the
clothes moths. Aside from the damage done in the household,
these latter insects attack a wide range of animal substances
(wool, hair, furs, feathers, casein, etc.) and are on this account
of great importance to manufacturers and warehousemen han-
dling such products. In addition to the information published
for the aid of householders, tests of cedar chests have been
undertaken and studies of mothproofing solutions have pointed
to much of advantage in the protection of woollen goods, car-
pets, and furniture.

Insects Affecting Confections, Meat, Hides and Tobacco. An
investigation of insects affecting confections employing nut
meats, cocoa beans, cocoa malt preparations, and similar prod-
ucts is also under way, and studies are being made of insects
attacking cured meats, such as hams, bacon, and dried beef. In
this group also are included the insects attacking hides and skins
prepared for the production of manufacturing leather and furs.
These are likely to become seriously infested by such pests as
the clothes moths and larder beetles while in storage, at points
of collection, and during transportation, and serious losses are
exacted. The tobacco or cigarette beetle, which deposits its eggs
upon leaf tobacco in storage, and which frequently ruins manu-
factured tobaccos, particularly cigars, by boring out through
the wrapper, is also under investigation.

Fumigation and Cold-Storage Experiments. At the Wash-
ington headquarters studies are being made of the effect of vari-
ous fumigants upon insects and conditions best suited to their
safe and successful application under commercial requirements.
The value of cold storage of certain food products, furs, and
household materials as a protection against the attacks of injuri-
ous insects is also subject to investigation.

Tropical, Subtropical, and Ormamental-Plant Insect Investi-
gations. The Bureau of Entomology, under the item of appro-
priation “ For insects affecting tropical, subtropical and orna-
mental plants and including research on the Parlatoria date
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scale and the Mediterranean and other fruit flies,” carries on
investigations of the Parlatoria date scale, greenhouse insects,
bulb insects, citrus insects, citrus thrips, the Mexican fruit
worm, fruit flies, and insects affecting miscellaneous orna-
mentals.

Parlatoria Date Scale. The Parlatoria date scale has been
an object of study by the Bureau of Entomology since 1913. It
has infested the date palms in California, Texas, and Arizona
and if unchecked would completely destroy the date-palm in-
dustry there. The Bureau’s work consists of biological studies
of this pest to devise an improved method of control. The con-
trol work is carried on by the Plant Quarauntine and Control Ad-
ministration.

Greenhouse Insects. Since the method of cyanide fumigation
was developed by the Bureau of Entomology and calcium cyan-
ide came on the market, it has been practically universally
adopted by the florists of the country, all other fumigation
methods having been discarded. The Bureau is carrying on
technical experiments looking toward improvement in method,
and making investigations in the general field of fumigation,
including the testing of various dosages and exposures on a
variety of plants, such as orchids and bulbs. Attention is also
being given to the general subject of insecticides from the
greenhouse standpoint, experiments being carried on with nico-
tine sulphate dusts, free nicotine dusts, oil emulsions, and the
like.

Bulb Insects. Life-history studies of the larger bulb fly are
being carried on and experiments are being made in the disin-
fection of bulbs. Several years ago the Federal Horticultural
Board discovered that bulbs imported into this country were
infested, especially the narcissi, and gave notice of a quarantine
against the importation of these bulbs, and later against their
interstate shipment. The Bureau is making a study of the do-
mestic plantings of these bulbs to determine their condition with
respect to infestation, and is endeavoring to prevent its further
spread.
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Citrus-Fruit Insects. An investigation was made during the
years 1907 to 1920 of the citrus-fruit insects in California,
in the course of which the use of hydrocyanic acid as an insecti-
cide was discovered by experts of the Bureau, and fumigation
methods were developed and standardized for the citrus indus-
try. As a result practically every grove of any importance in
California is regularly fumigated. Since this discovery cyanide
fumigation has been resorted to for the removal of insect and
other pests in houses, factories, mills, ships, cars, warehouses,
greenhouses, etc., and extensive cyanide fumigation plants have
been erected by the Federal Horticultural Board and the Plant
Quarantine and Control Administration at ports of entry for
the fumigation of imports.

The Bureau is now occupied with the problem of dealing with
citrus-fruit insects in Florida, where the climatic conditions
make the fumigation method unsatisfactory. Its work in this
field comprises investigations of insecticides and control and bio-
logical studies, the latter of which have in recent years been
concentrated on the new citrus aphid. Investigations have re-
sulted in the discovery of lubricating-oil emulsions as insecti-
cides, various types of which have been perfected. Lubricating-
oil emulsion has become the standard remedy for white fly and
scale insects in the Florida citrus belt. It has also been adopted
in other fields, such as in the deciduous-fruit orchards, and in
the treatment of park and shade trees. This work of the Bureau
includes experiments with oils, oil emulsions, and emulsifiers.
A satisfactory sulphur treatment has been discovered for the
mite which is responsible for the russeting of citrus fruits.

Citrus Thrips. The Bureau has recently completed biological
work on the citrus thrips and is making efforts toward satis-
factory control.

Mediterranean Fruit Fly.! On April 6, 1929, discovery was
made of the presence at Orlando, Florida, of the Mediterranean

! This subject is more completely dealt with in: Institute for Government
Research, The Plant Quarantine and Control Administration. Service
Monograph 59.
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fruit fly. Confirmation of its identification was made in Wash-
ington on April 10. Work of combating the spread of this pest
was at once begun by the Plant Quarantine and Control Ad-
ministration, assisted by the Bureau of Entomology, which car-
ried on the research.

This research work at once became the most important ac-
tivity of the Division of Tropical, Subtropical, and Ornamental-
Plant Insects of the Bureau. The laboratory of the Bureau at
Orlando diverted all its energy to research on this insect, and
the fruit-fly laboratories in Hawaii and Mexico were also util-
ized. The research in Florida as outlined by the Bureau covered :

(1) The development of effective sprays for the adult flies,
and a checkup of these sprays as they are applied in the eradica-
tion campaign, the checkup being concerned both with the
chemical nature of the materials under largescale operations
and the effect of the sprays on the trees; (2) the development
of attractants for the adults and the use of these attractants in
traps throughout the infested territory, thus making it possible
to follow the rise and fall of the fruit-fly populations, both in
relation to the application of sprays in this territory and in re-
lation to the elimination of hosts; (3) a quantitative survey of
the wild fruiting plants in the infested territory to determine
the facts and possibilities of spread of the fruit fly into uncul-
tivated areas; (4) a similar survey of cultivated fruiting plants
to determine the hazards from the presence of cultivated plants
not exposed to attack by the fly in other countries; (5) ex-
periments under caged conditions to determine what wild or
cultivated fruits the fly will accept for oviposition if deprived
of other host material; and (6) the development of methods of
treatment which will guarantee susceptible fruits against the
possibility of introducing infestation into other parts of the
country.

The results up to the middle of the year 1929, have been
the development of a more effective type of poison spray to kill
the adult flies in orchards; the development of attractants to
facilitate the collection of adult flies in orchards or elsewhere
to determine the presence or spread of the pest; the develop-
ment of a fumigant with which to kill adult flies in motor and
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railway cars, buildings, and other premises; and the determin-
ing of methods for sterilizing fruit by refrigeration or heat. The
latter methods are expected to make it possible to utilize all fruit
not actually infested.

Studies are being made of wild and cultivated fruiting plants
that might serve as hosts for the fruit fly. A calendar for all
known hosts has been developed, showing the periods throughout
the year in which these host plants are in fruit in Florida and
liable to infestation.

A study has been made concerning the distribution of citrus
fruits, the quantities produced and the dates of maturity, in
order to indicate the fly hazard in relation to maturity and to
the shipping problem.

At the Hawaiian laboratory tests have been conducted with
different attractants advocated in other countries, the Mediter-
ranean fruit fly being abundant in Hawaii; investigation was
made of the possibility of larvee surviving in citrus juice, this
issue having been raised in connection with some of the dis-
posal practices in Florida; studies in the susceptibility of
Guatemalan avocados and of the parasites of the fruit fly have
been made; and experiments have been conducted concerning
the extremes of temperature at which larvee cannot survive in
infested fruit.

The determinations made by the Bureau as to host relation-
ships of fruits and vegetables and other results of the research
work have been utilized by the Plant Quarantine and Control
Administration in making, in modifying, and in revoking
quarantine restrictions.

Other Studies. Other studies relate to ant control with cal-
cium cyanide dust and tests of various wood treatments against
termites.

Investigation of Insects Affecting the Health of Man and
Animals. Tnvestigations are being made by the Bureau on the
development and the determination of means for the control of
insects affecting man and cattle, horses, sheep, goats, poultry,
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and other animals and birds, including studies on fleas, flies,
mosquitoes, the cattle grub, the horn fly, the wool maggot, the
screw worm, poultry lice, mites, ticks, and others. Some of
this work is done in codperation with the Bureau of Animal In-
dustry and the Public Health Service. Life histories of these
different pests are determined with a view to discovering the
particular period in the life of each species when control
methods may be most effectively employed. Experiments are
being conducted for the development of new and better methods
of control or eradication, including the development of new in-
secticides and methods of applying them and the development
of repellants and attractants. Whenever an effective remedy
for a destructive insect is developed or an important discovery
1s made, the information is given to the public in the form of
bulleting and statements through the public press. This activity
is carried on under an annual appropriation “ For insects af-
fecting man and animals.”

The work of the Bureau on mosquitoes as early as 1898 was
largely instrumental in the elimination of yellow fever in Ha-
vana. The important points in the life history of malaria-carry-
ing mosquitoes have been worked out, and control remedies have
been devised including the use of the airplane in distributing
the proper insecticides. The canse and prevention of creeping
eruption have been discovered. Methods of suppressing and pre-
venting the breeding of the housefly, the mechaniecal carrier of
typhoid fever, have been developed and have been of great help
to state boards of health.

Effective remedies have been developed for the control of
chicken lice and mites, lice on horses and cattle, fleas on their
various animal hosts, the screw worm of cattle, and flies about
dairies. Important contributions have been made in the control
of various species of ticks, including the Texas fever tick and -
the Rocky Mountain spotted fever tick. Extensive studies re-
sulting in tentative control measures have likewise been made
concerning horse bots, cattle grubs, the stable fly, the horn fly,
wool maggots, goat lice, and various species of horse flies.
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Taxonomy of Insects. One of the continuing activities of the
Bureau of Entomology is the work of supplying accurate identi-
fications and of classifying insects sent in from the field by
Bureau workers, by workers in state experiment stations and in
colleges and universities, by collaborators in this country and
abroad, and by various individuals interested in economic ento-
mology. In addition, many identifications are supplied annually
to the Plant Quarantine and Control Administration and to
other agencies in the Department of Agriculture and elsewhere
in the federal service. This work is carried on by a corps of
specialists who restrict their studies to particular groups of
insects, study and describe species new to science in the course
of their work, and prepare monographic papers on classifica-
tion of different groups of insects, which are published for the
use of other entomologists. This activity is a fundamental one
to all the other projects conducted by the Bureau of Entomology
and other entomological research institutions, as correct informa-
tion regarding the identity of any economic species is a neces-
sary preliminary to a study of its habits and injuriousness.

Information regarding the identity of various species of in-
sects gives to quarantine and research workers and other ento-
mologists a key to the literature discussing these insects, and
permits them to obtain information regarding distribution, re-
lationships, life history, and known habits, in so far as such
information has been published, of the insects which they are
investigating. Full knowledge of all these points prevents dupli-
cations of investigations, and thus often effects substantial sav-
ings in the study of economic insects. There are so many insects
which are injurious to agriculture, and these so closely resemble
each other or related insects not injurious, that only specialists
having access to large reference collections of insects can hope
to supply authoritative information regarding the identity of
insect pests.

This identification work has an immediate direct bearing
on the enforcement of quarantines, and in this way plays an im-
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portant part in safeguarding the United States from the in-
troduction of new insect pests. While the inspectors of the Plant
Quarantine and Control Administration observe and collect
the insects which come to this country in shipments of plants or
in other ways, the responsibility for indicating whether these
insects are actual or potential pests rests with these specialists
of the Taxonomic Unit who undertake their identification.

Bioclimatics. Studies of insects and the plants with which they
are associated in relation to climatic conditions have been carried
on for many years by a specialist of the Bureau of Entomology,
and further studies are being carried on to develop methods
and systems for applying the results. In this work the Bureau
has the codperation of the Weather Bureau and the Bureau of
Agricultural Economies.

At present the Bureau is engaged in assembling and preparing
for publication as a comprehensive treatise, the matured results
of the long continued lines of original research on the interre-
lations of plants, animals, climates, seasons, and geographic dis-
tribution. The source of this information, in addition to that
of general and specific literature on related subjects, has been
personal observations during extensive trips and explorations
in all sections of West Virginia; a special official trip in 1892
through England, ¥rance, Germany, Austria and Switzerland;
extensive trips through the United States, with special investiga-
tions in all of the states having extensive forest areas; personal
observations and records at different places in and sections of
the country, from members of the field force in forest insect
work ; and local observations and records made by the specialist
and by his assistants in the District of Columbia and adja-
cent areas and at the field station near Mineral Wells and
Kanawha Station, West Virginia.

Insect Pathology. The study of insect diseases is carried on
both with the view to protecting beneficial insects and as a means
of control or eradication of insect pests. The Bureau recognized
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the economic importance of this work in 1906, when studies were
begun of the diseases of bees, which have been continued to the
present time. Similar studies of bee diseases are being made in
the leading foreign countries.

During the past ten years studies on the diseases of insects in
general have been carried on by the Bureau. Preliminary ob-
servations on a large number of infections have been made, the
material coming largely from entomologists in the field. As a
result of these studies a fair survey is had of the different kinds
of insect diseases that are likely to be encountered. Facts so
far ascertained appear to indicate that at least from two to four
diseases may be expected for each insect species.

The character and quality of the work required in this field
for the destruction of injurious insects are of the same kind
that are required for the protection of insects beneficial to man.
In some instances, perhaps, less work may be needed when it is
desired to destroy insects than is required to protect them. On
the other hand it is probable that in some cases more informa-
tion will be required for their destruction than for their pro-
tection.

At present, studies are being made on creeping eruptions,
which have been a major problem for the past four years; on
the polyhedral diseases of insects; on bacterial infections of in-
sects, such as infections occurring among the larvae of cutworms,
hornworms, a catalpa and cecropia moth, the Colorado potato
beetle, the Mexican bean beetle, white grubs, and wireworms;
protozoan diseases of insects; and silk-worm diseases, on account
of their similarity to other insect diseases.

Studies on the insect diseases for the purpose of protecting
useful insects have a parallel in work done on the diseases of
man and other animals. It is regarded as probable that some
of the diseases will be effectively employed as one of the means
for the artificial control of injurious insects as insect parasitism
is now being employed, and that their introduction from foreign
countries will be comparatively simple. In the biological control
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of insects are included insect parasites, fungus diseases, bac-
terial diseases, protozoan diseases, helminthic diseases, and fil-
terable virus diseases. Of these, only parasitism has received
much study.

Observations are being added from time to time to the in-
formation which has been gained through preliminary studies
made on new and other little known diseases encountered by
entomologists in the field, material from which has been sent to
the laboratory for diagnosis.

Insect Morphology. The Bureau has always recognized the
importance of a knowledge of the morphology of insects and
special studies in this field have been more or less continuously
under way. These studies have included investigations of the
exo-skeleton of insects, as well as the muscular, vascular, nerv-
ous, and alimentary systems. Investigations of the special senses,
as taste, hearing, smell, etc., have been made and many papers
and reports issued on these subjects. A knowledge of the com-
parative morphology of the parts of the insect’s exo-skeleton is
of great importance in classification studies, while information
on the sight, hearing, taste, etc., of insects has contributed to
the development of methods of insect control.

Exchange of Useful Insects; History of Economic Ento-
mology. Since the retirement of Dr. Howard from the position
of Chief of the Bureau of Entomology of the Department of
Agriculture after over fifty-one years of service, he has been
assigned to duties which are defined as follows: “ Consulting
specialist on matters pertaining to importation and exchange of
useful and beneficial insects; advises on matters relating to de-
velopment of entomology, and prepares publications on these
and related subjects.” Dr. Howard is also preparing a history
of economic entomology. These activities are grouped by the
Bureau under the head of “ Exchange of useful insects; history
of economic entomology.”

Insect Pest Survey. The insect pest survey, which was insti-
tuted in March 1921, consists of collecting scientific data on
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insect conditions throughout the country, studying these data
from month to month and year to year with relation to the sev-
eral factors that cause insect outbreaks, and preparing this in-
formation in the form of publications for the immediate use of
entomological workers throughout the country. The informa-
tion is obtained from seventy-five collaborators located in the
several states, who are largely entomologists of the agricultural
experiment stations, state entomologists, and entomologists in
state universities and agricultural colleges. Each collaborator
assumes responsibility for collecting information on all insect
outbreaks within his respective territory and for transmitting it
to the central office in Washington, where the information is di-
gested, correlated, and edited for publication.

A bulletin of the survey covering from twenty to forty pages
is issued monthly, but reports of serious outbreaks are published
as soon as received in the form of special reports for the im-
mediate use of entomologists working in near-by states in order
that they may be forewarned of possible ontbreaks in their ter-
ritories. In cases of emergency such information is sent out by
telegraph. An annual summary is prepared showing the year’s
insect conditions correlated with weather conditions and other
factors which influence insect abundance.

As an incident to the work of the survey the preparation of a
card index of the common names applied to insects in this coun-
try was begun some time ago. It is arranged alphabetically,
first, under the common names and second, under the Latin
names. The American Association of Economiec Entomologists,
which codperates in this work, published in 1924, a list of com-
mon names approved by the working entomologists throughout
the country for general use. In 1925, 1926, 1927, and 1928,
it issued supplementary lists and others will follow from time
to time.

The survey is now engaged upon a project to incorporate in
its files all the published statistical data on economic insects of
North America. This work will require many years, but when
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completed will make available the greatest mass of statistical
information on insects that has ever been collected. An atlas
of economic insects, started several years ago, is also in course
of preparation.

The files of the survey contain references to over 4400 species
of insects reported as of more or less economic importance. These
insects represent practically all the major orders and fall into
about three thousand genera.

The survey is a medium through which entomological work-
ers throughout the United States are kept in close touch with
insect conditions everywhere. Through this survey, the Bureau
is in a position to report at any time on the entomological situa-
tion in any part of the United States. Through its codperation
with the Dominion of Canada’s Insect Pest Review, which was
organized subsequent to the survey of this Bureau, it is also
closely in touch with the situation throughout that country.

A new project was inaugurated during the past year, that of
cross-indexing the entire survey records under the host-plant
names. From this index it will be possible to ascertain all of
the insects known to feed upon any plant or group of plants
throughout the world. So far, only two-fifths of the American
records have been cross-indexed, the index covering four hun-
dred genera and over five hundred species of plants with their
insect enemies.

s



CHAPTER III
ORGANIZATION

The work of the Bureau of Entomology is carried on in the
central office in Washington and in the field. Much of it is done
in codperation with state agricultural experiment stations, state
entomologists, and private organizations.

There are no statutes specifically providing for the creation
of the Bureau of Entomology. Its existence has been recognized,
however, in the appropriation acts and in certain regulatory
laws. The reorganization effected July 1, 1928, whereby cer-
tain regulatory functions of the Bureau were transferred to the
Plant Quarantine and Control Administration was brought
about by the provisions of the appropriation act of May 16,
1928 (45 Stat. L., 557, 564), making appropriation for the
fiscal year, 1929, which became effective on July 1, 1928.

The employees of the Bureau of Entomology are nearly all
in the classified civil service and receive their appointments
through examination and recommendation by the Civil Service
Commission. The total classified personnel on Mareh 1, 1930,
numbered 515. In addition to the classified personnel there is a
variable number of temporary unclassified field employees
engaged from time to time as needed, and at some stations local
collaborators render service without compensation.

The Bureau’s scientific work varies and the field stations are
changed from time to time as old insect pests are disposed of and
new ones require attention. Its organization units are nearly all
constituted and designated according to the insects or groups of
insects dealt with by the entomologists and their assistants, each
entomologist being usnally occupied with but one order of insect
or one insect group.

100
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The Bureau has at present a net-work of observation points
over the United States. These points are not distributed uni-
formly, but according to the existing requirements of the Bu-
reau’s work. They vary in importance from the stations of
simple correspondents of the Bureau, unequipped with any
special outfits, to thoroughly equipped entomological laboratories
possessing rich resources for observational and experimental
work. Some of the stations are very temporary in character;
others are established at given points for more or less extended
periods; while still others are organized for continuous work
in a given region. Each local station is organized to conduct
work on definite concrete problems. Each division has its own
field organization, with its own particular stations established
where the work is needed, the stations of one division being
independent of those of another. The number of stations under
any division and the personnel of the field forces vary accord-
ing to the need. There are altogether over six hundred field
stations.

The information contained in this chapter relates to conditions
on March 1, 1930. On that date the Bureau of Entomology
consisted of the general administration, comprising the offices
of the Chief, Associate Chief, and Assistant Chief, a Business
Administrative Section, an Information and Editorial Work
Section, and a Library; and ten divisions concerned with: De-
ciduous-Fruit Insects; Cereal and ¥orage Insects; Cotton In-
sects ; Forest Inseets; Truck-Crop Insects; Bee Culture ; Stored-
Product Insects; Tropical, Subtropical and Ornamental-Plant
Insects; Insects Affecting Man and Animals; and Taxonomy
and Interrelations of Insects.

Offices of the Chief, Associate Chief, and Assistant Chief of
Bureau. All the administrative and scientific research work of
the Bureau is under the general direction and supervision of
the Chief of the Bureau. An Associate Chief is in charge of the
seientific research work. An Assistant Chief is in charge of the
business administration of the Bureau.
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Bustness Administrative Section. The functions of the Busi-
ness Administrative Section are to carry on the business affairs
of the Bureau, such as are usually centered in the office of a Chief
Clerk. The Assistant Chief of Bureau is in direct charge of this
Division and also of the Truck-Crop Insects Division. He is as-
sisted by an Administrative Officer. The Section looks after the
financial, accounting, and auditing work, the purchasing, and the
personnel administration.

Information and Editorial Work Section. The informational
and editorial work of the Bureau is carried on in a separate sec-
tion of the general administration.

Library. A specialized entomological library is maintained in
the Bureau as a section of the general administration.

Deciduous-Fruit Insects Division. The work on deciduous-
fruit insects is directed by the Associate Chief of Bureau, whose
office is in Washington. The other work, except some of the in-
vestigational work on orchard insecticides, is carried on at field
stations.

Orchard Insecticides Section. The work on orchard insecti-
cides is mainly performed at the central office. Studies of vari-
ous contact and other insecticides are also being made in Sligo,
Maryland.

Orchard Insect Survey. An associate entomologist is carrying
on a survey of orchard insects.

Apple Insects Section. The work in connection with apple in-
sects i8 carried on in the field. The stations for carrying on this
work are located at Bentonville, Arkansas; Vincennes, Indiana;
Wichita, Kansas; Sligo, Maryland, and Yakima, Washington.
The Arkansas, Washington, and Purdue University agricultural
experiment stations codperate in this work.

Grape Insects Section. One field station at Sandusky, Ohio,
in charge of an associate entomologist, 13 concerned with the
study of grape insects. He cotperates in this work with the Ohio
Agricultural Experiment Station.
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Nut Insects Section. Pecan and other nut insects are being
studied at three field laboratories and two branch laboratories.
The field laboratories are located at Albany and Experiment,
Georgia, and at French Creek, West Virginia. The Albany
laboratory has a branch laboratory at Brownwood, Texas, and the
Experiment laboratory a branch at Shreveport, Louisiana.

Blueberry Maggot Section. An entomological laboratory is
maintained at Cherryfield, Maine, where an investigation of the
blueberry maggot is being carried on in codperation with the
Maine Department of Agriculture.

Japanese and Asiatic Beetles Section. A large force of en-
tomologists and other employees is engaged in the study of the
Japanese and Asiatic beetles at Moorestown, New Jersey, the
headquarters for this work. There are subsections for insecticide
investigations, biological studies and parasite investigations. A
foreign subsection for parasite investigations has been estab-
lished, with a field station at Yokohama, Japan.

Plant-Disinfection Investigations Section. A field laboratory
at Moorestown, New Jersey, is being used for carrying on plant-
disinfection investigations.

Peach Insects Investigations Section. Another field laboratory
is being maintained at Fort Valley, Georgia, for investigations
concerning peach insects.

Cereal and Forage Insects Division. Investigations of cereal
and forage insects are being carried on under the general direc-
tion of an entomologist stationed at Washington. The field work
is organized into three principal groups concerned, respectively,
with general cereal and forage insects, sugar-cane and rice in-
sects, and the European corn borer.

General Cereal and Forage Insects Section. Investigations of
cereal and forage insects are carried on at thirteen different
stations located in twelve states but covering the entire agricul-
- tural area of the country. Foreign field stations have also been
established in Argentina, France and Japan. Of the many in-
sects studied, the Hessian fly, the grasshopper, the chinch bug,
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the corn ear worm, the alfalfa weevil, and the corn borer are
among the most important.

At Tempe, Arizona, biological investigations of corn and al-
falfa insects, including the clover and alfalfa seed chalcis, south-
western corn borer, agricultural ant, alfalfa caterpillar, range
caterpillar, grasshoppers, and corn plant lice, with experimental
control work, are being carried on in coGperation with Arizona
and Utah agricultural experiment stations.

The Sacramento entomological laboratory, which works in co-
operation with the Agricultural Experiment Station of the Uni-
versity of California and with the Bureaus of Public Roads and
Plant Industry, is carrying on investigations of the Hessian
fly, wireworms, false wireworm, grasshoppers, alfalfa aphis,
and range craneflies.

The laboratory at West Fayette, Indiana, carries on investiga-
tions of the Hessian fly, jointworms, lesser clover leaf weevil,
grasshoppers, and the chinch bug. It codperates with the Ken-
tucky, Tennessee, Indiana, Illinois, Ohio, Wisconsin and Mich-
igan agricultural experiment stations, the Ohio State Univer-
sity, and the Bureau of Plant Industry.

At Sioux City, Towa, investigations of the pale western cut-
worm, the chinch bug, the Hessian fly, grasshoppers and the
wheat-stem saw fly are being carried on in codperation with the
North Dakota and Montana agricultural experiment stations.

The entomological laboratory at Wichita, Kansas, in coSpera-
tion with the Kansas, Missouri, Nebraska, and Oklahoma agri-
cultural experiment stations, is carrying on investigations of the
chinch bug, Hessian fly, green bug, white grubs, cutworms,
southwestern corn borer, and false wireworms. Local experi-
ment plots are being maintained for determining local infesta-
tion and varietal resistance.

Biological and ecological studies of the overflow worm,
Hessian fly, billbugs, the wheat jointworm, straw worms, sun-
flower insects, and the chinch bug are being carried on at the
laboratory at Webster Groves, Missouri, in codperation with the
Missouri Agricultural Experiment Station.
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The entomological laboratory at Bozeman, Montana, in coip-
eration with the Montana, North Dakota, and Colorado agricul-
tural experiment stations and with the Entomological Branch
of the Canadian Department of Agriculture, is carrying on in-
vestigations of grasshoppers and crickets affecting flax and

“cereal and forage crops.

At Forest Grove, Oregon, investigations of the clover root
borer, wireworms, Hessian fly, plant lice, and grasshoppers are .
being carried on in codperation with the Oregon Board of Hor-
ticulture and the Oregon Agricultural Experiment Station.

At a laboratory at Carlisle, Pennsylvania, investigations are
being carried on of the Hessian fly and its natural enemies,
in cobperation with the Pennsylvania Department of Agricul-
ture and the Pennsylvania Agricultural Experiment Station,
and with the Agricultural College and Experiment Station of
New York.

At the laboratories at San Antonio, Texas, and at a branch
laboratory at Beaumont, investigations are being made of the
sorghum midge, grasshoppers, the green bug, the sugar-cane
moth borer as a pest of corn, and the southwestern corn borer,
in cobperation with the Texas and Oklahoma agricultural experi-

- ment stations and the Bureau of Biological Survey.

The laboratory at Salt Lake City, in codperation with the
Utah, Wyoming, Montana, Nebraska, Colorado, Idaho, Nevada,
and Oregon agricultural experiment stations and the California
Department of Agriculture, carries on investigations of the al-
falfa weevil and its natural enemies.

Studies of cereal and forest insects are being made at a field
station at Rosslyn, Virginia.

At the United States entomological laboratory at Charlottes-
ville, Virginia, and at a branch laboratory at Richmond, in-
vestigations are being carried onm, in codperation with the Vir-
ginia and South Carolina agricultural experiment stations and
the Bureau of Plant Industry, of the corn ear worm, the wheat

8
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jointworm, and the larger cornstalk borer. Experimental plots
are maintained for determining varietal reactions of corn to
ear worm injury.

Sugar-Cane and Rice Insects Section. The Bureau’s investi-
gational work concerning sugar-cane and rice insects is carried
on at field laboratories at New Orleans and Crowley, Louisiana,
and Tucuman, Argentina. This work is being carried on in
codperation with the Louisiana Agricultural Experiment Sta-
tion, the Bureau of Plant Industry, and the Sugar Cane League.
At the New Orleans headquarters investigations to obtain con-
trol of the sugar-cane moth horer are being carried on, and para-
sites of this principal insect pest of sugar cane are being intro-
duced from the Argentine where a laboratory for parasite
investigations is heing maintained at Tucuman. The relations
of insects to sugar-cane diseases are also being investigated. At
Crowley rice insects are being studied.

Buropean Corn Borer Section. Investigational work with the
European corn borer is being carried on by the Bureau at corn-
borer research laboratories in this country and abroad. Corn-
borer research, including biological and ecological investigations,
and insecticide and parasite and other control experiments, are
being carried on at an Arlington, Massachusetts, laboratory, with
sub-laboratories at Silver Creek, New York, Sandusky and
Toledo, Ohio, and Monroe, Michigan. Parasite investigations
are also being carried on at Hyéres, France, and Yokohama,
Japan. Experimental plots for testing varieties of corn in
relation to infestation are being maintained at three of the sub-
laboratories. This work is carried on in coperation with other
bureaus of the Department of Agriculture, with state universi-
ties, state agricultural experiment stations, state departments of
agriculture, private organizations and individuals, and with
the dominion and provineial entomologists of Canada. "

Cotton Insects Division. The cotton-insect work of the Bu-
rean, which covers investigations of the boll weevil, the Arizona
(Thurberia) weevil, the pink bollworm, and miscellaneous cot-
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ton insects, is carried on at the laboratory headquarters in Tallu-
lah, Louisiana, and at five other field stations in Arizona,
South Carolina, and Texas. The entomologist at Tallulah
has general direction of these investigations. In this work
the Division cobperates with the Bureau of Public Roads and
with the Louisiana, Texas, Mississippi, Alabama, Georgia, South
Carolina, and North Carolina agricultural experiment stations.

At the Tallulah headquarters, there are an Administrative Of-
fice, and Sections on Mechanics and Aeronautics; Chemicals
and Insecticides; Entomological Research; Field Plot Experi-
ments ; Toxicology and Biology; Migration and Chemotropism;
the Cotton Flea Hopper; and Miscellaneous Cotton Insects.
Some investigational work on the boll weevil and on miscel-
laneous cotton insects is also carried on at these headquarters.

Boll Weevil Section. Boll weevil investigations are being car-
ried on in Florence, South Carolina.

Arizona Weevil Section. Investigations of the Arizona or
Thurberia weevil with reference to the distribution of the na-
tive host plant, and its menace to the cotton-growing industry of
Arizona are being carried on at Tucson.

Pink Bollworm Section. Pink bollworm work is being carried
on by the Bureau at El Paso, Texas.

Miscellaneous Cotton Insects Section. Investigations of the
cotton flea hopper and of other insects injurious to cotton are
being carried on at the headquarters at Tallulah, Louisiana,
and at Brownsville, Texas.

Forest Insects Division. The general supervision over the for-
est insects investigations is exercised at the central office in
Washington, by a Principal Entomologist. Investigational work
concerning forest-product insects and insects injurious to shade
trees and hardy shrubs is carried on at the central office. The
other forest insects investigations are carried on at seven field
stations.

Forest-Tree Insects Section. Investigations of general for-
est-insect problems are being made at East Falls Church, Vir-
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ginia, particularly laboratory problems, life-history work and
experimental control of insects injurious to forest products. A
station at Amherst, Massachusetts, is also engaged in studies
of various forest-tree insects.

Gipsy Moth and Brown-tail Moth Section. Gipsy-moth and
brown-tail moth research is being carried on at Melrose High-
lands, Massachusetts, and at a foreign laboratory for the study of
parasites at Budapest, Hungary. The work at Melrose High-
lands comprises parasite investigations, which occupies the
greater part of the attention of that station, insecticide inves-
tigations, and ecological studies.

Codperative Insect Control Section. Investigations for the
control of the Western bark beetle and other tree-killing insects
are being carried on at Palo Alto and Berkeley, California, at
Portland, Oregon, and at Coeur d’Alene, Idaho, in codperation
with the Forest Service, the National Park Service, the Office of
Indian Affairs, the state forestry departments of California,
Idaho, and Oregon, and with organizations of private owners of
forest lands.

Truck-Crop Insects Division. The truck-crop insect work is
organized into nine groups or sections: Sweet-potato weevil
control ; bean insects; tobacco insccts; pea insects; mushroom
insects; berry insects; sugar-beet insects; soil inseets; and mis-
cellaneous truck-crop insects. The Assistant Chief of the Bureau,
who is also in charge of the general administration, is in general
charge of these investigations.

Sweet-Potato-Weevil Control Section. The study of sweet-
potato-weevil control is being carried on at a main laboratory at
Biloxi, Mississippi, and at substations at Bay St. Louis and
Picayune, Mississippi, and at Grand Bay, Alabama. A research
laboratory is also being maintained at Sanford, Ilorida. This
work 1s carried on with the coSperation of the State Plant Boards
of Florida and Mississippi and the Alabama State Department
of Agriculture.

Bean Insects Section. The headquarters of the bean insects
investigations are located at Columbus, Ohio, with substations
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at Geneva, New York; Norfolk, Virginia; Estancia, New
Mexico; and Mexico City, Mexico. At these stations studies are
being made of the life history and habits of the Mexican bean
beetle and other bean insects, the ecological conditions, and the
biological and other measures for their control. The Alabama,
New York, and Olio agricultural experiment stations coSperate
in this work. ,

Tobacco Insects Section. Investigations for the control of in-
sects injurious to tobacco, are being made at a field station in
Clarksville, Tennessee, and at substations in Quiney, Florida;
Tempe, Arizona; and Chadbourn, North Carolina.

Pea Insects Section. Biological and control studies are being
made of the pea aphid at Madison, Wisconsin, in coSperation
with state agricultural experiment stations and the National
Canners’ Association.

Mushroom Insects Section. Headquarters have been estab-
lished at Arlington, Virginia, for investigating the life histories
and control of several serious insect pests injurious to mush-
rooms, and for the study of the relation of insects to the trans-
mission of mushroom diseases, the latter in cobperation with the
Bureau of Plant Industry.

Berry Insects Section. Investigations of insect carriers of cer-
tain berry diseases are being made at Sligo, Maryland, in co-
operation with the Bureau of Plant Industry and at a field
laboratory at Chadbourn, North Carolina.

Sugar-Beet Insects Section. Studies of the sugar-beet leaf
hopper and other sugar-beet insccts are being carried on at Twin
Falls, Idaho, and at substations at Richfield, Utah, Berke-
ley and Riverside, California, Grand Junction, Colorado,
Hermiston, Oregon, State College, New Mexico, and Las Vegas,
Nevada, in codperation with the agricultural experiment stations
of Idaho, Utah, Montana, and California.

Soil Insects Section. Studies are being made of injurious
species of wireworms prevalent in the Rocky Mountains, at
Walla Walla, Washington, with a substation at Toppenish,
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Washington, and at Alhambra, California, with substations at
Garden Grove and San José, California.

Miscellaneous Truck-Crop Insects Section. Under the project
“ Miscellaneous Truck-Crop Insects,” five principal stations are
maintained. At Puyallup, Washington, is maintained a station
for the investigation of the imported Kuropean earwig, which
has become established in the United States at localities on both
the east and west coasts. At Philadelphia, in codperation with
the University of Pennsylvania, a laboratory is maintained in
which investigations of the effects of various insecticides, par-
ticularly arsenicals, are determined with reference to the insect
physiology and mechanism. At Gulfport, Mississippi, a recently
imported vegetable weevil known as the brown vegetable weevil
is a subject of investigation. At the Baton Rouge laboratory,
studies of the corn ear worm in its attacks on tomatoes and
beans, and studies of the life history of certain of the Southern
cucumber beetles are being made. At Chadbourn, North Caro-
lina, studies are being conducted on the Porto Rican mole
cricket and the seed corn maggot in its attacks on early potatoes.

Bee Culture Division. The bee culture investigations of the
Bureau are carried on under the direction of an Apiculturist at
a laboratory and apiary in Somerset, Maryland, near Wash-
ington ; at a field station in Laramie, Wyoming; and at Baton
Rouge, Louisiana. The studies comprise bee behavior, bee dis-
eases, physiology of bees, regional beekeeping methods, demon-
strations in beekeeping, intermountain bee culture and South-
ern states bee culture.

All of these studies except the last two are being carried on at
Somerset. The intermountain bee-culture work is done at Lara-
mie, and the Southern states bee-culture work is carried on at
Baton Rouge.

This Division is also concerned with the enforcement of the
Act of August 31, 1922 (42, Stat. L., 833), which regulates
foreign commerce in the importation into the United States
of the adult honeybee.
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Stored-Product Insects Division. The general supervision of
the work in relation to stored-product and household insects is
exercised from the central office in Washington. The field ac-
tivities are organized into three groups: Stored-grain insects,
bean weevils, and dried-fruit insects. They are carried on at
five permanent stations.

Grain Insects Section. Field work on stored-grain insects is
carried on in Thomasville, Georgia; Sligo, Maryland ; and Man-
hattan, Kansas. In Thomasville, studies are being made in co-
operation with state and county agents, of field conditions gov-
erning the abundance of rice weevils on Southern farms and of
methods of control. At the laboratory in Sligo, an investigation
is being made of the biology of the Angoumois grain, moth
throughout the eastern winter wheat-growing region. At Man-
hattan, Kansas, investigations of insects infesting flour mills are
being carried on. .

Bean Weevil Section. Investigations of the weevil destruction
to beans and peas are being conducted at Modesto, California,
in cobperation with the Bean Growers’ Association of California
and with bean-weevil conimittees of farm bureaus in bean-
growing areas.

Dried-Fruat Insects Section. Investigations of insects destrue-
tive to dried fruits on farms, in packing houses, and in ware-
houses, are being carried on in Fresno, in cobperation with the
Dried Fruit Association of California.

Tropical, Subtropical, and Ornamental-Plant Insects Divi-
sion. The work in connection with tropical, subtropical, and
ornamental-plant insects is under the direction of an entomolo-
gist stationed at the central office in Washington. Some work i
done with greenhouse insects at the central office, but all the rest
of the experimental activities are carried on in the field.

The field work covers studies of citrus insects in the gulf
region, in California and in South Malay; greenhouse insects;
miscellaneous insects affecting ornamental plants; the Parla-
toria date scale; bulb insects ; the Mexican fruit worm ; and fruit
flies in the Canal Zone and in Hawaii.
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Citrus Insects Sections. Investigations of insects affecting
citrus fruits are being carried on at Lindsay and Whittier, Cali-
fornia, Orlando, Florida, in codperation with the Bureau of
Plant Industry, and at Singapore, South Malay.

Greenhouse Insects Section. The work on greenhouse insects
is carried on at the central office in Washington and at a field
laboratory in Whittier, California.

Miscellaneous Ornamentals Section. A section devoted to the
miscellaneous insects affecting ornamental plants is carrying on
experimental work at the southcentral laboratory of the Bu-
reau located at New Orleans. Much attention is here given to
the camphor scale, a recent destructive importation.

Parlatoria Date Scale Section. Biological investigations of
the Parlatoria date scale are being ecarried on at Indio, Cali-
fornia.

Bulb Insects Section. Field laboratories for the study of bulb
insects are located at Babylon, New York, Whittier, California,
and at Sumner, Washington. The insects studied include the
bulb fly, the lesser bulb flies, and the narcissus bulb fly.

Mexican Fruit Worm Section. Studies of the Mexican fruit
worm are being made at a laboratory established in Mexico City,
Mexico, and at a field laboratory in Whittier, California.

Fruit Flies Section. Work on fruit flies is being carried on
in the Canal Zone, and in Honolulu. Investigations of fruit
flies and other tropical insects are being made at Ancon in co-
operation with the Plant Quarantine and Control Administra-
tion and the Bureau of Plant Industry. Scouting work is being
done to determine the presence of dangerous insects liable to in-
troduction in cargoes passing through the Panama Canal. Tests
are being made of the effectiveness of chemicals and treated
wood against termites. At the laboratory in Honolulu, work
in connection with the Mediterranean and other fruit flies is
being carried on in coGperation with the Territorial Board
of Agriculture and Forestry. Since April, 1929 the laboratory
at Orlando, Florida, has been devoting all its energy to research
on the Mediterranean fruit fly.
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Insects Affecting Man and Anitnals Division. The investiga-
tions of insects affecting the health of man and of animals are
carried on under the immediate direction of an entomologist in -
Washington. Most of the investigations are carried on in the
regions where different problems are most acute. At present this
work is centered in Texas, Louisiana, 1llinois, Maryland, and
North Dakota. Certain phases of the work are being performed
in cobperation with the Bureaus of Animal Industry and
Chemistry and Soils, the Public Health Service, and with the
Texas Agricultural Experiment Station.

Insects Affecting Cattle Section. Studies are being made of
the serew worm, cattle grub, and of other insects affecting cattle
at Beltsville, Maryland, Uvalde, and Menard, Texas, Galesburg,
Illinois, and Fargo, North Dakota.

Insects Affecting Sheep and Goats Section. Investigations
are being made at Dallas and Sonora, Texas, of goat lice, wool
maggots, the sheep scab mite, and other insects injurious to sheep
and goats.

Insects Affecting Man Section. Investigations of the malaria
mosquito are being carried on at Mound, Louisiana.

Taxonomy and Interrelations of Insects Division. The units
grouped under this head comprise Sections on Taxonomy of
Insects; Bioclimatics; Insect Pathology; Exchange of Useful
Insects and History of Economic Entomology; and Insect Pest
Survey. The work on bioclimatics is being carried on at Mineral
Wells, West Virginia, and that on insect morphology, which is
associated with insect pathology, is carried on at Sligo, Mary-
land, but all the other sections of this division are located at
the central office in Washington. All the work of this Division
is at present under the general direction of the Chief of the
Bureau.

Tazonomy of Insects Section. This is, by far, the largest unit
in this Division. As has been indicated in more detail elsewhere,
the taxonomic work consists of the identification and classifica-
tion of insects, which is carried on in Washington. It is at pres-



114 THE BUREAU OF ENTOMOLOGY

ent organized into seven projects, which, in general, relate to the
order or groups of insects under examination and classification.
These are coleoptera, lepidoptera, hymenoptera, diptera, orthop-
‘tera and neuropteroides, ectoparasites and mites, and coccidae.
The entomologists in each of these projects are independent
workers, each being responsible directly to the entomologist in
charge of the Taxonomic Section.

Bioclimatics Section. Studies of insects in relation to climate
are being carried on at Mineral Wells, West Virginia, and in-
clude investigations to determine the relationship between the
insects and the plants with which they are associated, and cli-
matic conditions.

Insect Pathology and Morphology Sections. The work on in-
sect pathology is carried on by a pathologist located at the cen-
tral office in Washington, and that ou insect morphology by an
entomologist located at the field laboratory at Sligo, Maryland.

Exchange of Useful Insects and History of Economic Ento-
mology Section. This work is being carried on at Washington by
Dr. L. O. Howard, until recently Chief of the Bureau of Ento-
mology. The work consists of investigations connected with the
exchange of useful insects, including the recording of the para-
sitic enemies of injurious pests and the furnishing of this in-
formation to persons interested in introducing these parasites
into areas infested by these pests. The Section furnishes basic
advice on the control of pests by means of their natural enemies.

Insect Pest Survey Section. The insect pest survey is carried
on at the central office in Washington, by an entomologist who
receives, digests, correlates, and edits for publication informa-
tion of insect outbreaks received from seventy five collaborators
throughout the country, and issues a monthly bulletin of the
survey, and special reports and telegrams in cases of emergency.
- He also issues an annual summary of insect conditions and
maintains a card index of common names applied to insects.



APPENDIX 1
OUTLINE OF ORGANIZATION

Exprawarory NoTk

The Outlines of Organization in this series of monographs
have for their purpose to make known in detail the organization
and personnel possessed by the several services of the national
government to which they relate. They have been prepared in
accordance with the plan followed by the President’s Commis-
sion on Economy and Efficiency in the preparation of its out-
lines of the organization of the United States government.' They
differ from those outlines, however, in that whereas the Com-
mission’s report showed only organization units, the presentation
herein has been carried far enough to show the personnel em-
braced in each organization unit.

These outlines are of value not merely as an effective means
of making known the organization of the several services. If
kept revised to date by the services, they constitute exceedingly
important tools of administration. They permit the directing
personnel to see at a glance the organization and personnel at
their disposition. They establish definitely the line of administra-
tive authority and enable each employee to know his place in
the system. They furnish the essential basis for making plans
for determining costs by organization division and subdivision.
They afford the data for a consideration of the problem of classi-
fying and standardizing personnel and compensation. Collec-
tively, they make it possible to determine the number and loca-
tion of organization divisions of any particular kind, to what
services they are attached and where they are located, or to de-

! House Doc. 458, 82d Congress 2d Session, 1912, 2 vols.
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termine what services are maintaining stations at any city or
point in the United States. The Institute hopes that upon the
completion of the present series, it will be able to prepare a
complete classified statement of the techuical and other facili-
ties at the disposal of the government. The present monographs
will then furnish the details regarding the organization, equip-
ment and work of the institutions so listed and classified.

OUTLINE OF ORGANIZATION

BUREAU OF ENTOMOLOGY
DEPARTMENT OF AGRICULTURE
MARCH 1, 1930

Units of Organization: Annual
Classes of Employees Number®  Salary Rate

1. General Administration

1. Office of the Chief

Chief 1 $8,000
2. Office of the Associate Chief
Associate Chief 1 6,400
3. Office of the Assistant Chief

Assistant Chief 1 6,000
Senior Administrative Assistant 1 3,600

Administrative Assistant and
Budget Officer 1 3,300
Senior Clerk-Stenographer 1 2,100

4. Business Administrative Section
Auditor 1 2,700
Purchasing Officer 1 2,700
Chief Accountant 1 2,600
Personnel Clerk 1 2,400
Administrative Clerk 1 2,400
Senior Clerk 1 2,300
1 2,000
Clerk 1 2,100
Scientific Aid 1 2,100
Assistant Clerk 2 1,920

2 This is the number of classified persons actually employed an March 1,
1930. In addition to the classified personnel there is a variable number of
temporary unclassified field employees engaged from time to time as needed,
and at some stations local collaborators render service without compensation.
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Assistant Clerk-Stenographer

Senior Operative

1

1

2

2

1

1

Junior Clerk 1
. Senior Typist 1
Senior Laborer 1
Head Messenger 1
Messenger 1
Junior Messenger 1
3

1

1

1

Junior Lahorer

5. Information and Editorial Work
Section
Associate Entomologist in Charge
Assistant Editor
Principal Clerk (Junior Editor)

Principal Clerk (Photographer)
Chief Scientific Illustrator
Assistant Clerk-Stenographer

o e e e

6. Library
Associate Librarian
Junior Librarian
Library Assistant
2. Deciduous-Fruit Insects Division
1. Administrative Office,
Washington, D. C.

1. Office of Agsociate Chief of Bureau
Associate Chief in Charge
Entomologist 1
Administrative Assistant 1
Clerk Stenographer 1
Assistant Clerk-Stenographer 1

e
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1,920
1,800
1,740
1,620
1,800
1,620
1,740
1,560
1,500
1,620
1,260

780

600
1,320
1,260
1,140

3,700
2,700
2,500
2,300
2,700
2,600
1,960
1,740

3,400
2,300
1,920

4,400
3,300
2,040
1,740
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2. Orchard Insecticides Section

1. Central Office, Washington, D. C. .
1. Office of Associate ‘
Entomologist
Associate Entomologist 1 3,600
1 3,200
Assistant Entomologist 1 2,900
Junior Entomologist 1 2,100
Assistant Biophysicist 1 2,600
Assistant Bibliographie
Entomologist 1 2,600
Assistant Seientific Aid 1 620
2. Field Laboratory, Sligo, Maryland
1. Office of Senior Entomologist ‘
Senior Entomologist 1 4,600
3. Orchard Insect Survey }
1. Associate Entomologist 1 3,200
4. Apple Insects Section . ‘
1. Field Laboratory, Bentonville,
Arkansas
1. Office of Entomologist in
Charge
Entomologist in Charge 1 4,000
Junior Entomologist 1 2,000
2. Field Laboratory, Vincennes,
Indiana
1. Office of Senior
Entomologist
Senior Entomologist 1 4,800
Assistant Entomolgist 1 2,600
3. Field Laboratory, Wichita,
Kansas
1. Office of Associate
Entomologist
Associate Entomologist in
Charge 1 3,400
Assistant Entomologist 1 2,700

4. TField Laboratory, Sligo, Maryland
1. Office of Senior Entomologist
Senior Entomologist 1 4,600
Associate Entomologist 1 3,200
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5. Field Laboratory, Yakima,
Washington

1. Office of Senior Entomologist

in Charge

Senior Entomologist in
Charge

Associate Entomologist

Junior Stenographer (half-

time)
5. Grape Insects Section
1. Tield Laboratory, Sandusky,
Ohio
1. Office of Associate Ento-
mologist
Associate Entomologist in
Charge

- 6. Nut Insects Section

1. Field Laboratory, Albany,
Georgia
1. Office of Entomologist
in Charge
Entomologist in Charge
Assistant Entomologist
2. Branch Field Laboratory,
Brownwood, Texas
Associate Entomologist
Junior Entomologist
9. Field Laboratory, Experiment,
Georgia
1. Office of Assistant Ento-
mologist
Assistant Entomologist
2. Branch Field Laboratory,
Shreveport, Louisiana
Assistant Entomologist
3. Field Laboratory, French Creek,
West Virginia
1. Office of Associate Ento-
mologist
Associate Entomologist

1
1

1

1

1
1

1

1

1

1
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4,600
3,400

660

3,400

4,000
2,600

3,200
2,000

2,900

2,600

3,400
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7. Blueberry Maggot Section
1. Field Laboratory, Cherryficld,
Maine
1. Office of Assistant Ento-
mologist in Charge
Assistant Entomologist in
Charge 1 2,600
8. Japanesc and Asiatic Beetles Seetion
1. Administrative Office, Moores-
town, New Jersey
1. Office of Prineipal Ento-
nmologist in Charge
Principal Entomologist in

Charge 1 5,600
Junior Administrative
Assistant 1 2,800
Senior Clerk 1 2,200
2. Insecticide Iuvestigations
Subsection
Associate Entomologist 1 3,700
1 200
Associate Iintomologist,
one-half time 1 1,550
Assistant Entomologist 1 2,800
1 2,600
3. DBiological Investigations
Subsection
Associate Entomologist 1 3,400
1 3,200
4. Parasite Investigations
Subsection
Senior Euntomologist 1 4,600
Associate Xntomologist 1 3,300

Assistant Entomologist 1 2,600
5. Foreign Parasite Investiga-
tions Subsection
1. Field Station, Yoko-
hama, Japan
Associate Entomolo-
gist 1 3,600
Assistant Entomolo-
gist 1 3,100
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9. Plant-Disinfection Investigations
Section
1. Field Laboratory, Moorestown,
New Jersey
1. Office of Entomologist
Entomologist in Charge
Assistant Entomologist

10. Peach Insect Investigations Section
1. Field Laboratory, Fort Valley,
Georgia
1. Office of Entomologist
Entomologist
Junior Entomologist
Junior Clerk Stenographer
). Cereal and Forage Insects Division
1. Administrative Office, Washing-
ton, D. C.

1. Office of Principal Entomologist

in Charge
Principal Entomologist in
Charge
Senior Entomologist
Associate Entomologist
Principal Secientific Hlustrator
Under Scientitic Helper
Prineipal Clerk
Senior Clerk
Clerk Stenographer
Assistant Clerk Stenographer

2. General Cereal and Forage Insects
Section

RO

e

N o G E R UV G G

1. Field Laboratory, Tempe, Arizona

1. Office of Entomologist in
Charge
Entomologist in Charge
Asgistant Entomologist

Junior Entomologist
Under Scientific Helper
Clerk Stenographer
Junior Laborer

[ GG W U W
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3,800
2,700
2,600

4,200
2,000
1,400

5,800
5,000
3,400
2,300
1,500
2,400
2,100
1,800
1,800
1,740

4,200
3,000
2,700
2,400
1,260
1,860
1,140
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Field Laboratory, Sacramento,
California
1. Office of Associate Ento-
mologist in Charge
Associate Entomologist in

Charge
Assistant Entomologist 1
Clerk-Stenographer 1

Field Laboratory, West Fayette,
Indiana
1. Office of Senior Entomologist
in Charge
Senior Entomologist in
Charge
Associate Entomologist

Assistant Entomologist
Junior Entomologist
Assistant Clerk-Stenog-
rapher
Unskilled Laborer
Field Laboratory, Sioux City,
Towa
1. Office of Assistant Entomolo-
gist in Charge
Assistant Entomologist in
Charge 1
Field Laboratory, Wichita,
Kansas
1. Office of Eutomologist in
Charge
Entomologist in. Charge
AssistanL Entomologist

o

e

1
1
1
Junior Entomologist 1
Assistant Clerk-Stenog-
rapher 1
Under Custodial Employee 1
Ficld Laboratory, Webster
Groves, Missouri
1. Office of Associate Entomolo-
gist in Charge

3,400
2,600
1,920

4,600
3,600
3,200
3,000
2,200

1,620
240

3,000

4,000
2,800
2,600
2,100

1,680
1,440
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Associate Entomologist in
Charge 1 3,600

Asgistant Scientific Aid 1 1,740
Unskilled Laborer 1 300
7. Field Laboratory, Bozeman,
Montana
1. Office of Senior Entomolo-
gist in Charge
Senior Entomologist
in Charge 1 4,600
Assistant Entomologist 1 3,000
Junior Clerk 1 1,440
8. Field Laboratory, Forest Grove,
Oregon
1. Office of Entomologist in )
Charge
Entomologist in
Charge 1 4,000
Associate Entomologist 1 3,300
Asgistant Entomologist 1 3,000
Assistant Clerk-Stenog-
rapher 1 1,620
Collaborator 1 (permo.) 25
9. Field Laboratory, Carlisle,
Pennsylvania
1. Office of Associate Ento-
mologist in Charge
Associate Entomologist in
Charge 1 3,200
Assistant Entomologist 1 2,600
Junior Entomologist 1 2,000
Assigtant Clerk 1 1,680
10. Field Laboratory, San Antonio,
Texas
1. Office of Associate Entomolo-
gist in Charge
Associate Entomologist in
Charge 1 3,500
Assistant Entomologist 1 3,000
Assistant Scientific Aid 1 1,620
Junior Clerk-Stenog-
rapher 1 1,560

Under Custodial Employee 1 1,140
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2. Branch Field Laboratory,
Beaumont, Texas
Assistant Entomologist 1 2,600
11. Field Laboratory, Salt Lake
City, Utah
1. Office of Senior Entomologist

in Charge
Senior Entomologist in
Charge 1 4,600
Senior Entomologist 1 4,600
Associate Entomologist 1 3,600
Assistant Entomologist 1 3,100
Junior Entomologist 1 2,100
1 2,000
* Assistant Secientific Aid 1 1,620
Clerk-Stenographer 1 1,860
12. Field Station, Rosslyn, Virginia
1. Office of Senior Entomologist
Senior Entomologist in
Charge 1 4,600
Associate Entomologist 1 3,200
13. Field Station, Charlottesville, Va.
1. Office of Senior Entomologist
Senior Entomologist 1 4,600
Assistant Entomologist 1 2,600
Junior Entomologist 1 2,200
Senior Clerk 1 2,000
Laborer 1 840
2. Branch Field Laboratory,
Richmond, Virginia
Associate Entomologist 1 3,200
3. Sugar-Cane and Rice Insects Section
1. Field Laboratory, New Orleans,
La.
1. Office of Senior Entomolo-
gist
Senior Entomologist in
Charge 1 4,600
Assistant Entomologist 1 2,800
Chief Scientific Aid 1 2,800

Assistant Clerk-Stenog-
rapher 1 1,620
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2. Field Laboratory, Crowley,
Louisiana
1. Office of Junior Entomologist
Juunior Euntomologist 1 2,100
3. Field Laboratroy, Tucuman,
Argentina
1. Office of Associate Entomolo-
gist in Charge
Associate Entomologist in
Charge 1 4,100
4. FEuropean Corn Borer Section
1. Field Laboratory, Arlington,
Massachusetts
1. Office of the Senior Ento-
mologist in Charge
Senior Entomologist in

Charge 1 4,600
Asgistant Entomologist 1 3,000
Junior Entomologist 1 2,000
Principal Clerk 1 2,200
Clerk-Stenographer 1 1,860
Agsistant Clerk-Stenog-

rapher 1 1,620
Senior Scientific Aid 1 2,000
Senior Mechauic 1 2,040
Agent 1 1,860

2. Insecticide Investigations

Subsection
Associate Entomologist 1 3,500
Junior Entomologist 1 2,200
Agent 1 2,600

3. Parasite Investigations

‘Subsection
Entomologist 1 4,200
Associate Entomologist 1 3,400
Junior Entomologist 1 2,100

1 2,000
4. Biological Investigations

Subsection
Associate Entomologist 1 3,200
Agsistant Entomologist 2 2,600
Junior Entomologist 1 2,000



126 THE BUREAU OF ENTOMOLOGY

5. Branch Field Laboratory,
Monroe, Michigan

Associate Entomologist 1 3,700
Junior Entomologist 2 2,000
Associate Entomologist
(Parasites) 1 3,400
Junior Entomologist
(Parasites) 2 2,000
Associate Entomologist
(Insecticides) 1 3,400
Junior Entomologist
(Insecticides) 1 2,000
Assistant Clerk-Stenog-
rapher 1 1,620
6. Branch Field Laboratory, Sil-
ver Creck, New York
Assistant Entomologist 1 3,100
Agent 1 2,000
Junior Clerk-Stenog-
rapher 1 1,440
7. Branch Laboratory, San-
dusky, Ohio
Associate Entomologist in
Charge 1 3,400
Junior Entomologist 2 2,000
Agent 1 2,000
8. Branch Laboratory, Toledo,
Ohio
Assistant Entomologist in
Charge 1 2,600
Entomologist 1 3,800
Agsistant Entomologist 1 2,700
Junior Entomologist 1 2,000
2. Field Station, Hyéres, France
1. Office of Entomologist in
Charge
Euntomologist in Charge 1 4,200
Assistant Entomologist 2 3,000
1 2,600

3. TField Station, Yokohama, Japan
1. Office of Entomologist in
Charge
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Entomologist in Charge
Assistant Entomologist
4. Cotton Insects Division
1. Administrative Office, Tallulah,
Louisiana
1. Office of Principal Entomologist
Principal Entomologist in
Charge
Senior Ifntomologist
Associate Entomologist

Senior Scientific Aid

Junior Administrative
Assistant

Chief Photographer

Clerk, Photographer

Junior Clerk

2. Mechanics and Aeronautics

Seation

Senior Airplane Pilot

Associate Airplane Machinist

Assistant Mechanical Super-
intendent

Principal Mechanic

Machinist
3. Chemicals and Insecticides
Section
Senior Chemist
Assistant Microscopist
Junior Cheniist

4. Entomological Research Section
Senior KEntomologist

5. Field Plot Experiments Section
Associate Entomologist
Junior Entomologist

6. Cotton Flea Hopper Section
Assistant Entomologist
Junior Entomologist

7. Toxicology and Biology Section
Assistant Entomologist

1
1

o I N I T ) S gy

[uy
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4,200
3,000

5,600
4,600
3,700
3,200
2,400

2,900
3,000
1,920
1,920

5,200
3,700

2,700
2,400
2,300
2,300

4,600
2,800
2,200
2,000

4,600

3,400
9,400

3,100
2,000

2,700
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8. Migration and Chemotropism
Section
Associate Entomologist 1 3,400
2. Boll Weevil Section
1. Field Laboratory, Stillwater,
Oklahoma
(Positions vacant)
2. Field Laboratory, Florence,
South Carolina
1. Office of Assistant Entomolo-
gist
Assistant Entomologist 1 2,900
3. Arizona Weevil Section
1. Field Laboratory, Tucson,
Arizona
1. Office of Entomologist
Entomologist
Assistant Entomologist
Junior Entomologist
Junior Clerk
4. Pink Bollworm Section
1. Field Laboratory, El Paso, Texas
1. Office of Senior Entomologist
Senior Entomologist 1 4,600
Assistant Entomologist 1 2,800
Assistant Clerk 1 2,100
2. Field Laboratory, Presidio, Texas
(Position Vacant)
5. Miscellaneous Cotton Insects
Section
1. Field Laboratory, Tallulah,
Louisiana
1. Office of Assistant
Entomologist
Asgsistant Entomologist 1 3,100
2. Laboratory, Brownsville, Texas
1. Office of Assistant
Entomologist
Assistant Entomologist 1 2,900

3,800
2,900
2,400
1,560

b DO bk e
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5. Forest Insects Division
1. Administrative Office, Washing-
ton, D. C.
1. Oflice of Principal Entomologist
Principal Entomologist in

Charge 1 5,800
Senior Clerk 1 2,400
Assistant Clerk Stenographer 1 1,680
Junior Clerk 1 1,620

2. Forest-Product Insects Section
Senior Entomologist 1 4,600

3. Shade-Tree and Hardy-Shrub
Tnsects Section
Associate Entomologist 1 3,500
2. Forest-Tree Insects Section !
1. Field Station, East Falls Church,
Virginia
1. Office of Associate
Entomologist
Associate Entomologist 1 3,500
Junior Scientific Assistant 1 1,560
Junior Clerk 1 1,800
2. Field Station, Asheville, North
Carolina
(Position Vacant)
3. Field Station, Amherst, Massa-
chusetts
Assistant Entomologist 1 2,800
3. Gipsy Moth and Brown-tail Moth ‘
Section \
1. Central Office, Melrose High-
lands, Massachusetts
1. Office of Senior Entomologist

Senior Entomologist 1 4,800
Senior Clerk 1 2,300
Clerk 1 1,800
- 2. Parasite Investigations
Subsection
Senior Entomologist in
Charge 1 4,600

Senior Entomologist 1 4,600



130 THE BUREAU OF ENTOMOLOGY

Associate Entomologist 1 3,600
Asgistant Entomologist 1 3,000
2 2,900
Junior Entomologist 1 2,400
1 2,100
2 2,000
Principal Scientific
Assistant 1 2,700
Senior Scientific Assistant 2 2,300
Scientific Aid 1 1,980
3. Insecticide Investigations
Subsection
Agsociate Entomologist 1 3,200
Assistant Entomologist 1 3,000
1 2,700
Agent 1 1,920
4. Ecological Investigations
Subsection
Principal Scientific Aid 1 2,600
2. Foreign Parasite Investigations
Subsection
1. Iield Laboratory, Budapest,
Hungary
Associate Entomologist 1 3,300
1 2,600
4. Cobperative Insect Control Section
1. Field Laboratory, Ceeur d’Alene,
Idaho
1. Office of Entomologist
Entomologist 1 4,400
Assistant Entomologist 1 2,800
1 2,700
Senior Scientific Assistant 1 2,400
Assistant Clerk 1 1,800
2. Iield Laboratory, Palo Alto,
California
Office of Senior
Entomologist
Senior Entomologist 2 4,600
Associate Entomologist 1 3,200
Senior Scientific Assistant 1 2,000
Assistant Clerk 1 1,680
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3. Field Laboratory, Portland,
Oregon
1. Office of Entomologist in
Charge
Entomologist in Charge
Assistant Entomologist
Scientific Aid 1
4. Field Laboratory, Berkeley,
[ California
1. Office of Assistant
Entomologist
Asgistant Entomologist 1

o

6. frllck Crop Insects Division
1. Administrative Office, Washing-
ton, D. C.
1. Office of Assistant Chief of
Bureau
Asgistant Chief of Bureau in
Charge
Entomologist
Assistant Entomologist
Scientific Tllustrator
Gardener
Senior Clerk
Assistant Clerk Stenographer 1
2. Sweet-Potato-Weevil Control Seetion
1. Research Laboratory, Sanford,

[ g g

Florida
Assistant Entomologist 1
Junior Entomologist 1

Assistant Secientific Aid 1

2. Field Laboratory, Biloxi, Mis-
sissippi
1. Office of Associate Ento-
mologist in Charge
Associate Entomologist 1
Junior Entomologist 1
2. Field Station, Bay St. Louis,
Mississippi
Junior Entomologist 1

131

3,800
2,800
1,800

3,100

3,800
2,600
1,800
1,560
2,400
1,860

2,700
2,100
1,620

3,600
2,300

2,400
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2,900

3,800
2,700
1,920
1,680

2,600

3,600

3,800

4,600
3,600
2,800
2,100
3,200

A Ann
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3. TField Station, Picayune,

Mississippi
Junior Entomologist 1 2,300
1 2,000
Temporary Assistant 1 (permo.) 125

4. Field Station, Grand
Bay, Alabama
Senior Scientific Aid 1 2,300
3. Bean Insects Section
1. Field Laboratory, Columbus,
Olio
1. Office of Senior Entomologist
Senior Entomologist 1 4,600
Asgsistant Clerk 1 1,740
Senior Iaborer 1 1,500
Field Agent 1 1,500
2. Tield Station, Estaneia, New
Mexico
Associate Entomologist 1 3,200
3. Field Station, Geneva, New
York
Asgistant Entomologist 1 3,000
4. Field Station, Norfolk,
Virginia
Assistant Entomologist 1 2,800
5. Field Station, Mexico City,
Mexico
Assistant Entomologist 1 2,600
4. Tobaceo Insects Section
1. Field Laboratory, Clarksville,

Tennessee
1. Office of Entomologist
Entomologist 1 3,800
Asgsistant Entomologist 1 2,900
Principal Scientific Aid 1 2,400
Assistant Clerk 1 1,620
Laborer 1 900
2. Field Station, Quincy,
Florida
Assistant Entomologist 1 3,000

3. Field Station, Tempe, Arizona
Assistant Entomologist 1 3,000
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4. Field Station, Chadbourn,
North Carolina
Assistant Entomologist
5. Pea Insect Section
1. Field Laboratory, Madison,
Wisconsin
" 1. Office of Entomologist
Entomologist
Assistant Entomologist
P Field Agent
Assistant Clerk
6. Mushroom Insects Section
1. Field Laboratory, Arlington,
Virginia
1. Office of Assistant
Entomologist
Assistant Entomologist
7. Berry Insects Section
1. Field Laboratory, Sligo,
Maryland
1. Office of Associate Ento-
mologist
Associate Entomologist
2. Field Laboratory, Chadbourn,
North Carolina
1. Office of Entomologist
Entomologist
8. Sugar-Beet Insects Section
1. Field Laboratory, Twin Falls,
Idaho

1. Office of Senior Entomologist

Senior Entomologist
Associate Entomologist
Assistant Entomologist
Junior Entomologist
Field Agent
Senior Clerk
Assistant Clerk
Unskilled Laborer

2. Field Station, Richfield,

Utah

Assistant Entomologist
Junior Entomologist

et

oy

[T G
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2,900

3,800
2,700
1,920
1,680

2,600

3,600

3,800

4,600
3,600
2,800
2,100
3,200
2,200
1,620
1,620

2,900
2,000
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&

Field Station, Berkeley,
California
Field Agent 1 1,800
1 1,200
4. Field Station Riverside,
California
Assistant Entomologist 1 2,800
5. Field Station, Grand Junec-
tion, Colorado
Agsistant Entomologist
6. Field Station, Hermiston,
Oregon :
Junior Entomologist 1 2,400
7. Field Station, State College,
New Mexico
Junior Entomologist 1 2,000
8. Field Station, Las Vegas,
Nevada
Field Agent 1 1,980
9. Soil Insects Section
1. Field Liaboratory, Walla Walla,
Washington
1. Office of Associate Ento-
mologist
Associate Entomologist 1 3,500
Junior Intomologist 2,200
Junior Clerk 1 1,260
2. Field Station, Toppenish,
Washington
Assistant Entomologist 1 2,700
2. Field Laboratory, Alhambra,
California
1. Office of Entomologist
Entomologist 1 3,800
Junior Entomologist 2,200
2. Field Station, Garden Grove,
California
Assistant Entomologist
Field Agent
3. Field Station, San José,
California
Field Agent 1 600

p—

2,600

—

[y

2,600
(per mo.) 60

=
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10. Miscellaneous Truck-Crop Insects
Section
1. Field Laboratory, Puyallup,
Washington
1. Office of Entomologist
Entomologist 1 3,800
Junior Entomologist 2,000
2. Field Laboratory, Philadelphia,
Pennsylvania
1. Office of Entomologist
Entomologist 1 3,800
3. Field Laboratory, Gulfport,
Mississippi
1. Office of Associate Ento-
mologist
Associate Entomologist
Temporary Assistant
4. Field Laboratory, Baton Rouge,
Louisiana
1. Office of Associate Ento-
mologist
Associate Entomologist
Junior Entomologist
Temporary Assistant
5. TField Laboratory, Chadbourn,
North Carolina
1. Office of Assistant Ento-
mologist
Assistant Entomologist

oy

3,400
(per mo.) 150

[Ty

3,500
2,400 -
(per h.) .50

=

3,000
2,600

Ty

7. Bee Culture Division
1. Administrative Office, Somerset,
Maryland
1. Office of Senior Apiculturist
Senior Apiculturist 1 5,000
2. Bee Behavior Section
1. Field Laboratory, Somerset,
Maryland
1. Office of Senior Apicul-
turist
Senior Apiculturist 1 5,000
Apiculturist 4,000
Clerk 1 2,040

oy
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Bee Diseases Section
1. Field Laboratory, Somerset,
Maryland
1. Office of Assistant
Apiculturist
Assistant Apiculturist 1 3,000
Physiology Section
1. Field Laboratory, Somerset,
Maryland
(Positions vacant)
Regional Beekeeping Methods
Section
1. TField Laboratory, Somerset,
Maryland
1. Office of Associate
Apiculturist
Agsociate Apiculturist 1 3,500
Junior Clerk Typist 1 1,500
Demonstrations in Beekeeping
Section
1. Field Laboratory, Somerset,
Maryland
1. Office of Library Assistant
Library Assistant 1 2,040
Intermountain Bee Culture
Section
1. Field Station, Laramie,
Wyoming
Office of Associate Apicul-
turist
Associate Apiculturist 1 3,600
1 3,400
Junior Clerk-Stenog-
rapher (part time) 1 375
Southern States Bee Culture
Section
1. Field Station, Baton Rouge,
Louisiana
1. Office of Assistant Apicul-
turist
Assistant Apiculturist 1 2,800
1 2,700
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8. Stored-Product Insects Division

1.

2.

3.

4,

10

Administrative Office, Washing-
ton, D. C.
1. Office of Principal Entomologist
in Charge
Principal Entomologist in
Charge
Senior Entomologist
Chief Secientific IHlustrator
Junior Scientific Aid
Senior Clerk
Assistant Clerk
Grain Insects Section
1. Field Station, Thomasville,
Georgia
1. Office of Assistant Ento-
mologist
Assistant Entomologist
2. Field Station, Sligo, Maryland
1. Office of Assistant Ento-
mologist
Assistant Entomologist
Juuior Entomologist
3. Field Station, Manhattan,
Kansas
Agent
Bean Weevil Section
1. Field Station, Modesto, Cali-
fornia
1. Oflice of Entomologist
Eutomologist
Assistant Entomologist
Dried-Fruit Insects Section
1. Field Station, Fresno, California
1. Office of Entomologist
Entomologist
Associate Entomologist
Junior Entomologist

Mo e

p—t

1
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5,600
4,600
2,600
1,560
2,200
1,740

2,900

2,800
2,000

2,800

3,800
2,900

4,200
3,300
2,000
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9. Tropical, Subtropical and Ornamental-
Plant Insects Division
1. Administrative Office, Washing-

1.

ton, D. C.

Office of Principal Entomologist
Principal Entomologist
Senior Entomologist
Riometrician
Senior Secientifie Aid
Senior Clerk
Assistant Clerk

O

2. Citrus Insects Section

1.

Field Laboratory, Orlando,
Florida
1. Oftice of Entomologist
Entomologist 1
Field Laboratory, Lindsay, Cali-
fornia
1. Office of Associate Ento-
mologist
Associate Entomologist 1
Field Laboratory, Whittier,
California
1. Office of Associate Entomolo-
gist
Associate Entomologist 1
Field Laboratory, Singa-
pore, South Malay
1. Office of Senior Entomologist
Senior Entomologist 1

3. Greenhouse Insects Section

1.

b

L

Central Office, Washing-

ton, D. C. _
Gardener 1
Field Laboratory, Whittier,
California
Assistant Entomologist 2

4. Miscellaneous Ornamentals Section

1.

Field Laboratory, New Orleans,
Louisiana
1. Office of Associate Ento-
mologist
Associate Entomologist 1

5,600
4,600
2,000
2,000
2,000
1,740

4,000

3,500

3,700

5,200

1,800

2,700

- 3,200



OUTLINE OF ORGANIZATION

Senior Selentific Aid 1
Assistant Clerk 1
Custodial Employee 1

. Parlatoria Date Scale Section

1. Field Laboratory, Indio, Cali-
fornia
1. Office of Associate Ento-
mologist
Associate Entomologist 1

. Bulb Insects Section

1. Field Laboratory, Babylon,
New York
1. Office of Assistant Ento-
mologist
Assistant Entomologist
Junior Entomologist 1
2. Field Laboratory, Sumuer,
Washington,
1. Oflice of Associate Ento-
mologist
Associate Entomologist 1
3. TField Laboratory, Whittier,
California
Junior Entomologist 1

—

. Mexican Fruit Worm Section

1. Field Laboratory, Mexico City,

Mexico
1. Office of Entomologist

Entomologist
Senior Scientific Aid
Assistant Clerk
Unskilled Laborer

2. Field Laboratory, Whittier,

California

Entomologist 1

et ped

. Fruit Flies Section

1. TField Laboratory, Ancon, Canal
Zone
1. Office of Associate Ento-
mologist
Associate Entomologist 1
2. Field Laboratory, Honolulu,
Hawaii

139

2,000
1,680
(per h.) .30

3,700

2,900
2,000
3,200
2,100
4,000
2,000

1,680
(per mo.) 73

4,000

3,500
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1. Office of Associate Ento-
mologist
Associate Entomologist
Assistant Clerk

——

10. Insects Affecting Man and Animals
Division
1. Administrative Office, Washing-

1.

ton, D. C.
Office of Principal Entomologist

in Charge

Principal Entomologist in
Charge

Associate Entomologist

Senior Clerk

Clerk Stenographer

Assistant Clerk Stenographer

e el e

2. Insects Affecting Cattle Section

1.

(@43

Field Laboratory, Beltsville,
Maryland
1. Office of Assistant Ento-
mologist
Assistant Entomologist 1
Field Laboratory, Uvalde, Texas
1. Office of Associate Fnto-
mologist
Associate Entomologist 1
Assistant Entomologist 1
Field Laboratory, Menard, Texas
1. Office of Assistant Ento-
mologist
Assistant Entomologist 1
Field Laboratory, Fargo, North
Dakota
1. Office of Assistant Ento-
mologist
Assistant Entomologist 1
Field Laboratory, Galesburg,
1linois
1. Office of Associate Ento-
mologist
Associate Entomologist 1

3,400
1,620

5,600
3,500
2,400
1,800
1,680

2,600

3,300

2,600

2,600

2,600

3,200
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3. Insects Affecting Sheep and Goats
Section
1. TField Laboratory, Dallas, Texas
1. Oftice of Associate Ento-
mologist
Associate Entomologist

Clerk
Principal Laborer
2. TField Laboratory, Sonora, Texas
1. Office of Assistant Ento-
mologist
Assistant Entomologist 1
Clerk Stenographer
{Temporary) 1
Laborer 1
4. Insects Affecting Man Section
1. Field Laboratory, Mound,
Louisiana
1. Office of Senior Entomologist
Senior Entomologist
Associate Entomologist
Junior Entomologist
Junior Chemist
Temporary Assistant
11. Taxonomy and Interrelation of Insects
Division
1. Administrative Office, Washing-
ton, D. C.
1. Office of Chief of Bureau
Chief of Bureaun in Charge
2. Taxonomy of Insects Section
1. Central Administration, Wash-
ington, D. C.
1. Office of Senior Enomologist
Senior Entomologist
Senior Scientific Aid

1
1
1
1

[ SN SRR

[Erg

Senior Scientific Illus-
trator 1

Asgsistant Scientific Illus-
trator 1

141

3,800
3,700
1,920
1,500

3,000

{per b.) .55
(per h.} .25

4,600
3,200
2,400
2,200
{per d.) 2.50

5,200
2,200
2,000
2,300

1,860
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Junior Scientific Aid 1 1,560
1 1,440
Under Scientific Helper 1 1,500
3 1,440
3 1,380
1 1,260
Clerk Stenographer 1 2,040
Assistant Clerk Ste-
nographer 2 1,860
3 1,800
1 1,680
2. Coleoptera Subsection
Senior Entomologist 1 4,600
Associate Entomologist 2 3,700
1 3,400
1 3,300
3. Lepidoptera Subsection
Associate Entomologist 1 3,600
4. Hymenoptera Subsection
Senior Entomologist 1 4,600
Associate Entomologist 1 3,600
Assistant Entomologist 1 2,700
5. Diptera Subsection
Associate Entomologist 1 3,300
6. Orthoptera and Neurop-
teroides Subsection
Associate Entomologist 1 3,700
7. Ectoparasites and Mites
Subsection
Associate Entomologist 1 3,600
8. Coccidae Subsection
Senior Entomologist 1 5,200
Junior Entomologist 1 2,300
3. Bioclimatics Section :
1. Field Laboratory, Mineral Wells,
West Virginia
1. Office of Principal Ento-
mologist j
Principal Entomologist 1 5,600

Principal Scientific Aid 1 2,400
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4. Insect Pathology and Mor-
phology Sections
1. Central Office, Washing-

ton, D. C. ‘
Senior Entomologisy 1 4,800
2. Field Laboratory, Sligo, \
Maryland
Senior Entomologist 1 4,600

5. Exchange of Useful Insects and
History of Economic Ento-
mology Section
1. Office of Principal Entomologist
Principal Entomologist 1 6,400
Principal Clerk Stenographer 1 2,600
7. Insect Pest Survey Section
1. Office of Senior Entomologlst

Senior Entomologist 1 4,800
Associate Entomologlst 1 3,200
Asggistant Clerk v 1 1,860
Junior Clerk 1 1,440
Under Clerk 1 1,260



APPENDIX 2
CLASSIFICATION OF ACTIVITIES

Expranatory NotTE

The Classifications of Activities have for their purpose to list
and classify in all practicable detail the specific activities engaged
in by the several services of the national government. Such state-
ments are of value from & number of standpoints. They furnish,
in the first place, the most effective showing that can be made in
brief compass of the character of the work performed by the
service to which they relate. Secondly, they lay the basis for a
system of accounting and reporting that will permit the showing
of total expenditures classified according to activities. Finally,
taken collectively, they make possible the preparation of a general
or consolidated statement of the activities of the government as a
whole. Such a statement will reveal in detail, not only what the
government is doing, but the services in which the work is being
performed. It is hardly necessary to point out the value of such
information in planning for future work and in considering the
problem of the better distribution and codrdination of the work
of the government. The Institute contemplates attempting such
a general listing and classification of the activities of the govern-
ment upon the completion of the present series.

CLASSIFICATION OF ACTIVITIES

1. Deciduous-Fruit Insect Investigations

1. Apple insects
2. Peach insects
3. Blueberry maggots
4. Grape insects

144



CLASSIFICATION OF ACTIVITIES

Nut insects

Japanese beetle

Asiatic beetle ]
Orchard insecticides

T B ;R

Cereal and Forage Insect Investigations
European corn borer

Grasshoppers

Alfalfa weevil \
Hessian fly _ ‘
Chinch bug \
Sugar-cane insects "
Rice insects

S Al o

Other cereal and forage insects ‘
Investlgatwns of Insects Affecting Cdtton
1. Cotton-boll weevil

2. Thurberia or Arizona weevil

3. Pink bollworm

4. Miscellaneous cotton insects

\

Forest and Shade-Tree Insect Investigations
Insects affecting forest trees

Codperative forest-insect control work

Insects affecting forest products

Insects injurious to shade trees and hardy shrubs
Gipsy moth and brown-tail moth

Truck -Crop Insect Investigations

Sweet-potato weevil

Bean insects

e

Tobacco insects
Pea insects
Mushroom insects
Berry insects
Sugar-beet insects
Soil insects

© Xm0

Miscellaneous truck-crop insects
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6. Bee-Culture Investigations

1. Bee behavior
2. Regional beekeeping methods
3. Intermountain bee culture
4. Physiology of bees
5. Demonstration work in beekeeping
6. Bee diseases
7. Southern states bee culture
7. Stored-Product Insect Investigations
1. Grain insects
2. Bean weevils
3. Dried-fruit insects
4. Household insects
5. Insects affecting confections, meat, hides, and tobacco
6. Fumigation and cold storage experiments

8. Tropical, Subtropical, and Ornamental-Plant Insect In-
vestigations
Parlatoria date scale
Greenhouse insects
Bulb insects
Citrus-fruit insects
Citrus thrips
Mediterranean fruit fly
Other studies
9. Investlgatlon of Insects Affecting the Health of Man and
Animals
10. Taxonomy of Insects
11. Bioclimatic Studies
12. Insect Pathology Studies
13. Insect Morphology Studies
14. Exchange of Useful Insects
15. Preparation of History of Economic Entomology
16. Insect Pest Survey

TS Ok oo



APPENDIX 3
PUBLICATIONS'

The official publications of the Bureaun of Entomology, except
the annual reports of the Entomologist, were formerly issued in
the name of the Bureau, but since July 1, 1913, these publica-
tions, like those of other units of the Department of Agriculture,
have been superseded by new series of publications issued from
the Secretary’s Office.

Bureau Publications. During the period from the establishment
of the Division of Entomology in 1863, until July 1, 1913 the
results of the work of this government unit were published in
the annual reports of the Entomologist and in other Burean
publications as well as in the Farmers’ Bulletin and the Year-
book of the Department of Agriculture.

The Bureau publications issued in its own name prior to
July 1, 1913, other than annual reports, were designated as
Bulletins, Circulars, Insect Life, and Technical Series, and there
were occasional miseellaneous unnumbered publications. Twe
series of DBulletins were issued by the Bureau, the old series
being numbered from 1 to 33, issued from 1883 to 1895, and the
new series, from 1 to 127 issued from 1895 to 1913. Of the
circulars there were also two series, the first, comprising over
forty numbers, were mostly circular letters; the second series,
numbered from 1 to 173, were issuned from 1891 to 1913. Insect
Life, a monthly publication, was first issued in July, 1888, and
was discontinued in July, 1895. A general index to this series

* These publications, when available, are sold by the Superintendent of
Documents, Government Printing Office, Washington. With some excep-
tions, current issues are sent out, on application, by the Office of Informa-
tion of the Department of Agriculture. New publications are announced
m a “ Monthly List of Publications,” which is sent free to persons request-
ing it.
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was issued in 1897. The volumes are numbered from 1 to 7.
They consist of from five to twelve numbered parts each. The
class of matter that appeared in this series was continued in
the Bulletins and Technical Series. The Technical Series was
begun on June 135, 1895, and was numbered from 1 to 27. All
the series of Bureau publications, except the annual reports,
were superseded in 1913 by new series issued from the Secre-
tary’s Office.

Monthly Bulletin of Insect Pest Survey. The Bureau issues on
the first of each month, from March to December, a multigraphed
“ Monthly Bulletin of Insect Pest Survey,” which is distributed
gratis to entomologists, agricultural colleges, and agricultural
experiment stations. The Bulletin gives, each month, the out-
standing entomological features in the United States and in
Canada, and a detailed statement of insect conditions in the
United States.

Posters. The Bureau has issued posters, for free distribution,
for the use of schools, showing insect pests and their work, and
methods of control. The posters that have thus far been issued
deal with grasshoppers, the garden cutworm, potato beetles, the
wheat jointworm, the chaleis-fly, the Hessian fly, the gipsy moth,
the corn borer, the Japanese beetle, spray potato fields and or-
chard spray schedules.

Department Publications. Since July 1, 1913, the Bureau of
Entomology has published the results of its work in the annual
reports of the Entomologist, and, like other bureaus of the De-
partment of Agriculture, in the following series of Departmental
pubications: Farmers’ Bulletins, Department Leaflets, Techni-
cal Bulletins (formerly Department Bulletins), Circulars,
and Miscellaneous Publications (formerly Miscellaneous. Cir-
culars), and in articles and reprints from articles in the Year-
book of the Department of Agriculture and in the Journal of
Agricultural Research, and articles in the Official Record.
Annual Reports. Annual reports of the Entomologist have
been included in the annual reports of the Department of Agri-
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culture since 1863, except in 1878 when none was issued. Since
1879 the annual reports of the Entomologist have also been
issued in separate form.

Farmers’ Bulletins. The Farmers’ Bulletins cover a wide
range of subject matter and are of interest to a great many
classes of persons. They are issued for general distribution
among farmers, and are, therefore, written in simple, non-
technical language, easily understood by the layman. Most of
the recent publications of the Department of Agriculture dealing
with entomological subjects are in this series, many of them,
however, being reprints of previously issued Farmers’ Bulletins.

Department Leaflets. The series of Departmental Leaflets
which was started in 1927, carries popular material of the same
general character as the Farmers’ Bulletin series, except that
the leaflets are confined to specific practical directions and recom-
mendations, remedies, and methods. They are brief and concise,
are written in informal, popular style, and are limited to not more
than eight pages.

Technical Bulletins. The Technical Bulletins are a series of
technical publications of the various Bureaus of the Department
of Agriculture intended primarily for specialists and research
workers. This series in 1927 superseded the Department Bulle-
tin series, which was numbered from 1 to 1500. The Bulletins
contain the results of the scientific and research work of these
bureaus. In most cases only small editions are printed. A few
issues each year are devoted to entomological subjects.

Circulars. The Circular series carries the less technical and
more informational material of the same general nature as that
in the Technical Bulletin series. This series in 1927 replaced
the Department Circular Series numbered 1 to 425. Few of
them are devoted to entomological subjects.

Miscellaneous Publications. The series, Miscellaneous Publi- -
cations, includes those publications of a miscellaneous nature
which do not fall within any of the other series issued by the
Department of Agriculture. Very few of the publications of the
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Bureau of Entomology appear in this form. This series in 1929
superseded the Miscellaneous Circulars, which were numbered
from 1 to 110.

Yearbook. The Yearbook of the Department of Agriculture
contains a general report of the operations of the Department
during the preceding calendar year. Nearly all the articles in
the Yearbook are reprinted in separate form. Occasional articles
by the Bureau of Entomology appear in the Yearbook.

Journal of Agricultural Research. The Journal of Agricul-
tural Research is a hundred-page semi-monthly periedical pub-
lished by authority of the Secretary of Agriculture, with the
cobperation of the Association of American Agricultural Colleges
and Experiment Stations. It contains articles on technical agri-
cultural research carried on by the Department of Agriculture
or the state experiment stations and is, therefore, of primary in-
terest only to agricultural scientists and advanced students. The
editorial committee consists in part of employees of the Depart-
ment of Agriculture and in part of members of the Assoclation.
It was originally published monthly, and then weekly, and is
now issued semi-monthly. Each article is reprinted as a separate.
A considerable proportion of the publications of the Bureau of
Entomology appears in this journal.

Official Record. The Official Record is a weekly publication
containing official orders and miscellaneous information con-
cerning the aetivities of the Department, and other matters of
special interest to employees and persons having to do with the
Department’s work. Occasionally an entomological subject is
dealt with in this publication.



APPENDIX 4
LAWS

1
A. Ixpex 10 LAWwWs

Organization
Department of Agriculture
Independent estabhshment ................ ... ... R.S., 520
Executive department ............ ... ... 25 Stat. L., 659
Bureau of Entomology (By appropriation act of Feb-
ruary 16, 1929) ... ... e 45 Stat. L., 1208

Representation on Federal Plant Quarantine Board. .45 Stat. L., 565
Personnel

Officers and employees............ccoviiiviniiinn.. R.S., 522,523
Powers and Duties
Secretary of Agriculture............ ... ... ... R. 8, 520, 523, 526

25 Stat. L., 659
26 Stat. L., 288

Honeybee mmportation act.................vinnn. 42 Stat. L., 833
Appropriations

Annual, 1930 ... ... e 45 Stat. L., 1208

Deficiency, 1929 and 1930.................... 45 Stat. L., 1634, 1677

(B) Corrirarion or Laws

R. S,, Sec. 520—Establishment of the Department of Agricul-
ture—[ Act of May 15, 1862, Sec. 1; 12 Stat. L., 387].
Sec. 520. There shall be at the seat of Government a Department of
Agriculture, the general design and duties of which shall be to acquire
and to diffuse among the people of the United States useful information
on subjects connected with agriculture in the most general and com-
prehensive sense of that word. . . .
R. 8., Secs. 522, 528—Officers and employees—[ Act of May 15,
1862, Sec. 4; 12 Stat. L., 388, 17 Stat. L., 508].
Sec. 522. There shall be in the Department of Agriculture . . . one
entomologist. . . .
151
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Sec. 523. The Commissioner [Secretary] * of Agriculture shall appoint

. such other employés as Congress may from time to time provide,

with salaries corresponding to the salaries of similar officers in other

Departments of the Government; and he shall, as Congress may from

time to time provide, employ other persons for such time as their services

may be needed, including chemists, botanists, entomologists, and other
persons skilled in the natural sciences pertaining to agriculture.

R. 8., Sec. 526—Dhuties of Commissioner [Secretary] “—[ Act of
May 15, 1862, Sec. 3; 12 Stat. L., 387].

Sec. 526, The Commissioner [Secretary] * of Agriculture shall procure
and preserve all information concerning agriculture which he can obtain
by means of books and correspondence, and by practical and scientific
experiments, accurate records of which experiments shall be kept in his
office, by the collection of statistics, and by any other appropriate means
within his power; . . .
1889—Act of February 9, 1859 (25 Stat. L., 659)—An Act To

enlarge the powers and duties of the Department of
Agriculture and to create an Executive Department to
be known as the Department of Agriculture.

[SecTion 1]. That the Department of Agriculture,” shall be an Execu-
tive Department, under the supervision and control of a Secretary of
Agriculture, who shall be appointed by the President, by and with the
advice and consent of the Senate; and section one hundred and fifty-
eight of the Revised Statutes is hereby amended to include such Depart-

ment, and the provisions of title four of the Revised Statutes, including

all amendments thereto, are hereby made applicable to said Department.
* * * *

Sec. 4. That all laws and parts of laws relating to the Department of
Agriculture now in existence, as far as the same are applicable and not
in conflict with this act, and only so far, are continued in full force
and effect.
1890—Act of July 14, 1890 (26 Stat. L., 282, 288)—An Act
Making appropriation for the Department of Agrieul-
ture for fiscal year ending June thirtieth, anno Dom-
ini, eighteen hundred and ninety-one.

* * * *

The authority granted to the Commissioner of Agriculture by the
act of May twenty-ninth, eighteen hundred and eighty-four, establishing
the Bureau of Animal Industry [23 Stat. L., 31], and by the provisions

*Act of July 14, 1890. See also act of February 9, 1889.
?See act of July 14, 1890.
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of the appropriation act for the Agricultural Department, approved
July eighteenth, eighteen hundred and eighty-eight [25 Stat. L., 333]°
relating to said Bureau, is hereby vested in the Secretary of Agriculture;
and the said Secretary is hereby authorized and directed to perform
all the duties named in said acts and all other acts of Congress in force
on February eighth, eighteen hundred and eighty-nine, to be performed
by the Commissioner of Agriculture.

1922—Act of August 31, 1922 (42 Stat. L., 833)—An Act To
regulate foreign commerce in the importation into the
United States of the adult honeybee (A pis mellifica).

[Section 1]. That, in order to prevent the introduction and spread
of diseases dangerous to the adult honeybee, the importation into the
United States of the honeybee (Apis mellifica) in its adult stage is
hereby prohibited, and all adult honeybees offered for import into the
United States shall be destroyed if not immediately exported: Provided,
That such adult honevbees may be imported into the United States
for experimental or scientific purposes by the United States Department
of Agriculture: And provided further, That such adult honeybees may
be imported into the United States from countries in which the Secre-
tary of Agriculture shall determine that no diseases dangerous to adult
honeybees exist, under rules and regulations prescribed by the Secre-
tary of the Treasury and the Secretary of Agriculture.
Skc. 2. That any person who shall violate any of the provisions of
this Act shall be deemed guilty of a misdemeanor and shall, upon con-
viction thereof, be punished by a fine not exceeding $500 or by imprison-
ment not exceeding one year, or both such fine and imprisonment, in -
the discretion of the court.
1928—Act of May 186, 1928 (45 Stat. L., 539, 565)—An Act
Making appropriations for the Department of Agri-
culture for the fiscal year ending June 30, 1929, and
for other purposes.

* * * *

Hereafter the functions of the Federal Horticultural Board shall
devolve upon and be exercised by the Plant Quarantine and Control
Administration, the Chief of which shall serve ex officio as chairman of
an advisory Federal Plant Quarantine Board of five members, the four
additional members to be decignated by the Secretary of Agriculture
from existing bureaus and offices of the Department of Agriculture,
including the Bureau of Entomology, the Bureau of Plant Industry,
and the Forest Service, and who shall serve without additional
compensation.

* Temporary provision, but substantially repeated in succeeding acts of
appropriation.

11
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1929—Act of February 16, 1929 (45 Stat. L., 1189, 1208)—An
Act Making appropriations for the Department of
Agriculture for the fiscal year ending June 30, 1930,
and for other purposes.

E I

Bureau oF EnNTOMOLOGY

Salaries and general expenses: For necessary expenses connected with
the investigations, experiments, and demonstrations in reference to the
items hereinafter enumerated for the promotion of economic entomology,
independently or in cooperation with other branches of the Federal
Government, States, counties, and municipalities, organizations and
individuals concerned, including the employment of necessary persons
and means in the city of Washington and elsewhere, rent outside of
the Distriet of Columbia and not to exceed $3,000 for the erection of
insectaries and other buildings: Provided, That the cost of any such
building shall not exceed $1,500, as follows:

For general administrative purposes, including the salary of chief
of bureau and other personal services in the District of Columbia, $91,000.

Deciduous fruit insects: For insects affecting deciduous fruits, grapes,
and nuts, and including research on the Japanese and Asiatic beetles,
$352,790.

Subtropical plant inscets: For insects affecting tropical, subtropical,
and ornamental plauts and including research on the Parlatoria date
scale and the Mediterranean and other fruit flies, $130,500.

Truck crop insects: For insects affecting truck and garden crops and
including insects affecting tobacco and sugar beets, $278 560.

Forest insects: For insects affecting forests and including research
on the gipsy and brown-tail moths, $204,000.

Cereal and forage insects: For insects affecting cereal and forage
crops, including sugar cane and rice, and including research on the
European corn borer, $470,620, of which 383,000 shall be immediately
available for the control of the cricket in northwestern Colorado.

Cotton insects: For insects affecting cotton and including research
on the pink bollworm of cotton there is hereby made available $303,120
of the unexpended balance of the appropriation of $5,000,000 for estab-
lishing and enforcing noncotton zones, carried in the Second Deficiency
Act, fiscal year 1928, of which amount $10,000 shall be immediately
available for boll weevil research control work in Oklahoma.

For insects affecting man and animals, 883,900.

For insects affecting stored products, $71,900.

For taxonomy and interrelations of insects, and including the im-
portation and exchange of useful insects and an insect pest survey,
$145,000.

For bee culture, $54,400.



LAWS 155

Total, Bureau of Entomology, $1,882,670, of which amount not to
exceed $396,000 may be expended for personal services in the District
of Columbia.

1929—Act of March 4, 1029 (45 Stat. L., 1623, 1634, 1677)—
An Act Making appropriations to supply deficiencies
in certain appropriations for the fiscal year ending
June 30, 1929, and prior fiscal years, to provide sup-
plemental appropriations for the fiscal years cending
June 30, 1929, and June 30, 1930, and for other
purposes.

TiTLe I. . . . DEPARTMENT OF AGRICULTURE

. . . Bureau of Entomology. Insects affecting man and animals: For
an additional amount for necessary expenses connected with investiga-
tions, experiments, and demonstrations relating to insects affecting man
and animals, including the same objects specified under this head in
the Agricultural Appropriation Act for the fiscal year 1929, fiscal
years 1929 and 1930, $12,000.

Insects affecting tropical and subtropical plants: For an additional
amount for necessary expenses connected with investigations, experi-
ments, and demonstrations relating to insects affecting tropical, sub-
tropical, and ornamental plants, for cooperation with the Departments
of Agriculture, Commerce, and Labor of the Republic of Cuba, includ-
ing the same objects specified under this head in the Agricultural Ap-
propriation Act for the fiscal year 1929, fiscal years 1929 and 1930,
$6,000.

* K X ¥

TrirLe II. SurpLEMENTAL APPROPRIATIONS UNDER THE ACT oF
May 28, 1928, AMEXDING THE CLASSIFICATION
Act or 1923

* X ¥ *

Bureau of Entomology: For “Salaries and expenses, Bureau of ‘
Entomology, 1929,” $80,788.



APPENDIX 5
FINANCIAL STATEMENT

ExprLaxaTorYy NoTEe

Statements showing appropriations, receipts, expenditures and
other financial data for a series of years constitute the most effec-
tive single means of exhibiting the growth and development of a
service. Due to the fact that Congress has adopted no uniform
plan of appropriation for the several services and that the latter
employ no uniform plan in respect to the recording and reporting
of their receipts and expenditures, it is impossible to present
data of this character according to any standard scheme of pres-
entation. In the case of some services the administrative reports
contain tables showing finanecial conditions and operations of the
service in considerable detail ; in others financial data are almost
wholly lacking. Careful study has in all cases been made of such
data as are available and the effort has been made to present the
results in such a form as will exhibit the financial operations of
the services in the most effective way that circumstances permit.
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FINANCIAL STATEMENT
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APPENDIX 6 {
BIBLIOGRAPHY '

ExpraNaTory NOTE \

The bibliographies appended to the several monographs aim to
list only those works which deal directly with the services to
which they relate, their history, activities, organization, methods
of business, problems, ete. They are intended primarily to meet
the needs of those persons who desire to make a further study of
the services from an administrative standpoint. They thus do not
include the titles of publications of the services themselves, ex-
cept in so far as they treat of the services, their work and prob-
lems. Nor do they include books or articles dealing merely with
technical features other than administrative of the work of the
services. In a few cases explanatory notes have been appended
where it was thought they would aid in making known the
character or value of the publication to which they relate.

After the completion of the series the bibliographies may be
assembled and separately published as a bibliography of the Ad-
ministrative Branch of the National Government.

Bureau of entomology and Dr. L. O. Howard. (In Science, Oct.
28, 1927, new series, v. 66:391)

Burgess, A. F. Present status of gipsy moth, browntail moth
and satin moth control. (Summary.) (In journal of eco-
nomic entomology, June, 1929, v. 22:474-76)

‘Caffrey, D. J. A general summary of the European corn borer
situation in the United States 1928. (In Journal of economie
entomology, Feb. 1929, v. 22:167-71)

Caldwell, O. W. and Slosson, E. E. Science remaking the world.
New York, Doubleday, Page & Co. 1923. 292 p.

Qur fight against insects by L. O. Howard.

*Compiled by Sophy H. Powell.
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Coad, B. R. Organization and progress of pink bollworm re-
search investigations. (In Journal of economic entomology,
June, 1929, v. 22: 743-50)

Combs, O. B. Airplane in insect control. (In Purdue agricul-
turist, Dec. 1928, v. 23: 64-74)

Cooley, R. A. Economic entomology in the service of the nation.
(In Journal of economic entomology, Feb. 1918, v. 11: 16-27)

Cory, E. N. Regional cobperation in extension entomology. (In
Journal of economie entomology, Aug. 1928, v. 21: 563-64)

Fernald, H. T. Insects: the people and the state. (In Scientific
monthly, Sept. 1928, v. 27:193-205)

Includes history of the establishment of Division of entomology.

Glover, Townend. Vindication of the Entomological and mn-
seum divisions of the Department of agriculture. 1872. 7

T p-
In library of U. 8. Bureau of entomology, Washington, D. C.

Harris, T. W. A report on the inseets of Massachusetts injurious
to vegetation. Published agreeably to an order of the legisla-
ture by the commissioners on the zoological and botanical sur-
vey of the state. Cambridge, Folsom, Wells and Thurston,
printers to the university. 1841. 459 p.

Hopkins, A. D. Work of the Bureau of entomology against for-
est insects. (In Journal of economic entomology, Dec. 1908,
v. 1:343-48)

Howard, L. O. Controlling American insects helpful and harm-
ful. (In Cornell countryman, Jan. 1917, v. 14:279-82)

Description of work of Bureau of entomology.

Division of entomology. (In U. S. Agriculture dept.
Yearbook, 1897: 84-89)
Also printed separately.

———  Entomology. (In Science, Aug. 17, 1928, n. s. v. 68:
143-5)

—— Entomology and the war. (In Scientific monthly, Feb.
1919, v. 8: 109-17)

— — Great economic waste; what we are doing and what we
must do if we would check the ravages of insects. (In Natural
history, Mar. 1926, v. 26: 124-32)

Needs of the world as to entomology. (In annual report

of board of regents of Smithsonian institution, 1925. Also

separate publication, 2853: 355-372)
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Recent progress and present conditions of economic ento-
mology. (In Science, Dec. 6, 1907, n. s. v. 26: 769-91)
Side line in the importation of insect parasites of in-
jurious insects from one country to another. (In National
academy of science, Proceedings, June 1922, v. 8:133-39)
The historical development and present organization of
applied entomology in the United States. (In Centralblatt
fiir Bakteriologie, Paramtenkunde und Infektionskrankheiten,
1927. Abt. 2, Bd. 71:105-113)

The International aspects of entomology. (Xe Congres

internationale de zoologie tenu & Budapest 4 au 10 Septembre

1927, pt. 2:1181-1182, 1929)

The rise of apphed entomology in the United States. (In

Agricultural history, July, 1929, v. 3:131-139)

United States bureau of entomoloo'y (In Americana,

annual, 1923 : 286-88)

United States department of agriculture and silk cuture

[in Bureau of entomology]. (In U. S. Agriculture dept.,

Yearbook, 1903 : 137-48)

United States wages insect war. (In Science news letter,
Nov. 20, 1926, v. 10: no. 293:127)

Hyslop, J. A. Insect pest survey work in the United States.
(In Journal of economic entomology, Apr. 1923, v. 16:
215-21)

Jaeobsen, W. C. Relation of the public’s knowledge of insects
and their destruetiveness to quarantine enforcement. (In
Journal of economie entomology, Oct. 1927, v. 20: 674-78)

Le Conte, J. L. Economie entomology. (In American naturalist,
Dec. 1873, v. 7:710-22)

Suggestions for government study of insects which reads now like
a prophecy.

Marchal, Paul. Le Bureau d’entomologie. (In his Les sciences
b101001ques appliques & l’agrlculture et la beetle centre les
ennemis des plants, p. 52-199. Paris, 1916)

Metcalf, C. L. and FFlint, W. P. Destructive and useful insects;
their habits and control. (McGraw-Hill pubs. in the zool.
sci.) New York, McGraw-Hill book co. 1928, xii, 918 p.

Parrott, P. J. Growth and organization of applied entomology

in the United States. (In Journal of economic entomology,
Feb. 1914, v. 7: 50-64)
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Root, E. R. Uncle Sam’s helping hand; what the Bureau of
entomology has done and is doing for beekeepers of the United
States. (In Gleamings, Jan. 1920, v. 48:11-15)

Sanderson, E. D. National control of introduced insect pests.
(Popular science monthly, May 1906, v. 68: 431-39)

—— What research in economic entomology is legitimate
under the Adams act? (In Entomology bureau, Bulletin 67,
1907:77-84)
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