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or other of the Dominion Field Laboratories that I have men
tioned. As the need for more work, particularly of a local 
character, develops, additional attention will no doubt be paid 
by the Provincial Departments of Agriculture to applied ento
mology. In the meantime they rely on the assistance provided 
by the Dominion Government. Where Dominion and pro
vincial officers are carrying on investigations in the same 
province, the heartiest co-operation is enjoyed and arrange
ments are made with a view to preventing duplication of the 
work and consequent loss of energy. In certain cases investiga
tions are conducted conjointly and this spirit of co-operation 
is most valuable, particularly in its relation to the attitude of 
the public towards the work. 

CEYLON. 

For a number of years Mr. E. E. Green, who is widely known 
by his work on the Scale Insects, was Government Entomol
ogist to the Department of Agriculture of Ceylon and subse
quent to his relinquishing the position in 1911, entomological 
work on this island was carried on by Mr. A. Rutherford whose 
recent untimely death was a great loss to colonial entomology. 
Mr. E. R. Speyer is now in Ceylon investigating the most 
serious insect pest of the island, namely, the shot-hole borer 
of tea Xyleborus fornicatus. Tea is also injured by the tea 
Tortrix, Capua coffearia, the yellow tea mite, Tarsonemus 
translucens, and the Termite, Calotermes militaris, which hollows 
out the stems of living tea bushes. Rubber in Ceylon is 
attacked by a number of insects, particularly root and other 
borers. Cocoa, rice and mulberry plants are subject to the 
attacks of a number of pests. Various species of Termites are 
injurious to woodwork as in most tropical countries where 
they occur. 

F I J I . 

When Mr. F. P. Jepson commenced his work as Entomol
ogist to the Department of Agriculture of Fiji in 1909, he found 
serious problems awaiting his attention, particularly in the 
matter of insects affecting bananas and cocoanuts. On the 
island of Viti Levu cocoanut cultivation was practically aban
doned many years ago, owing to the injury done to the leaves 
by a small moth Levuana iridescens B. B. Since 1912 a change 
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has taken place which renders the chances of combatting the 
insect successfully more hopeful. The most serious pest of the 
bananas in Fiji is the weevil Cosmopolites sordidus Germ.; as. 
many as 100,000 individuals having been collected in one 
month on a single plantation. This widely distributed pest 
was introduced in 1901. As enemies in the form of predacious, 
beetle larva occur in Java and Dutch Borneo, and in view of 
the impossibility of controlling the pest by artificial means, 
Mr. Jepson visited Java in 1913 to study the insect predators of 
this weevil and among them he found the Histerid beetle, 
Plcesius jdvanus Er., the most effective. Five thousand of 
these beetles were collected and three thousand seven hundred 
and ninety-two were successfully transported to Fiji where 
they were distributed in lots of 500 upon different badly infested 
banana plantations. Subsequent visits showed that the beetles 
were alive and reproducing after four months in the country 
and good results are expected from this interesting experiment, 
which indicates the progressive character of Mr. Jepson's work. 

INDIA. 

The control of insect pests in India is a subject of singular 
interest, not so much on account of the unusual nature of the 
insects which are encountered there but owing chiefly to the-
character of the cultivators, the nature of the country and the 
climatic conditions. Agriculture constitutes at present the 
chief industry of the country and about sixty-five per cent, of 
the people are dependent upon it as a means of livelihood. The. 
European planter is practically negligible as a constituent 
factor, the dominant class being the cultivators. These are 
native Indians who live on the land and have had a very limited 
education. In many cases they have inherited a perfect system 
of agriculture. But in the face of an insect outbreak their 
preconceived notions of such calamities, their aversion to taking 
life directly and their lack of any kind of material equipment 
for fighting pests make the application of modern methods of 
insect control almost an impossibility. Prof. Maxwell Lefroy 
who did valuable work of a fundamental character in India, has-
described some of the prevalent ideas, he says: "An intelligent 
cultivator growing sugar-cane under irrigation on an extremely 
sound system with good manure, believes the cane-borer comes 
with the well-water used.for irrigation." He has no conception 
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of its life history but he regards the whole thing as a mystery, 
not comparable with the life of any other animal; he will, as 
likely as not, call in a priest to check it; the priest will perhaps 
write four texts from holy writings, place them one at each 
corner of the field to confine the evil influence and then remove 
one to let out the influence which the texts have incommoded. 
Or, he will pay a man of a certain caste to plough a line across 
the field at night, the man having to be stark naked. In some 
parts locusts are believed to be the incarnation of a particular 
deity and for each one killed a hundred will come; it is quite 
likely that this has occurred, of which a few were killed being 
followed later by a much larger swarm, but where we see no 
connection, he sees a definite sequence of events. A case came 
up where a man freed his rice field of a pest by a simple mechan
ical method; his crop benefited but soon after his cow died, 
and to that village the one was a consequence of the other. I t 
is difficult for entomologists in countries such as ours to realize 
the almost impossible task of overcoming such long inherited 
and deeply ingrained instincts and religious beliefs. These 
facts should be borne in mind in studying the methods employed. 
The use of insecticides is naturally enormously restricted as also 
is the employment of any but the simplest of mechanical 
devices. Largely for these reasons we find the necessity of 
resorting to such methods as the use of bait traps for moths 
and hand N picking, the latter being rendered possible by the 
cheapness of the labor. 

The losses from insects in so large a country are naturally 
great and in many instances the failure to grow staple crops in 
certain regions is undoubtedly due to an inherited tradition, 
resulting from uncontrolled insect outbreaks, that such crops 
cannot be grown. An outbreak of the cotton boll worm in the 
Punjab and Sind in 1906-07 caused a loss of about 2,000,000 
pounds sterling. In the locust campaign of 1903-04, 14,000 
pounds sterling was spent in destroying these insects in one 
province. The great Kirman Desert of Persia constitutes the 
chief central breeding place for the parent flights of S. per eg-
rinum, entering India from the northwest. 

In order to understand the organization of the work in 
applied entomology it is necessary to know the system of 
government. The government of India is the supreme authority, 
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the provinces into which the country is divided being under 
provincial departments such as Madras, Bombay, Central 
Province, Bengal, etc. The Imperial Department of Agricul
ture conducts investigations and advises and directs the work 
of the provincial departments. The latter largely carry into 
effect the recommendations of the Imperial experts as they do 
not all employ experts of their own, although a number of them 
now have native or European entomologists attached to their 
agricultural staffs. 

The headquarters of the Imperial Entomologist are at the 
Imperial Research Laboratories at Pusa. Mr. T. Bainbrigge 
Fletcher is Imperial Entomologist and Mr. T. M. Howlett has 
charge of the work in medical and veterinary entomology. In 
addition to English assistants there is an excellent native staff. 
The scope of the work includes the investigation of the life 
histories and bionomics of insect pests and the most practicable 
methods of control under local conditions and experimental 
work with insecticides. 

An important section of the entomological work has reference 
to useful or productive insects particularly sericulture and the 
production of lac. These constitute important industries in 
certain sections of India. For example, about three million 
pounds worth of lac is produced annually and whereas at 
present it is mainly a forest product, collected wild in the 
jungles, the entomologists have shown how it can be produced 
more cheaply by proper cultivation on trees growing on pastures 
and waste lands in agricultural tracts. Prof. Lefroy's work on 
Eri silk, produced by Attacus ricini of Assam, furnished a 
means whereby a new silk industry might be built up in certain 
localities in India. 

Among the more important pests the following may be 
mentioned: 

In certain regions swarms of hairy caterpillars, the larvae 
of Arctiid moths, appear regularly after the first rain and cause 
great loss in grass lands, etc. It has been found that these 
insects can be largely controlled by capturing the adult moths 
in bait traps of the Andres-Maire pattern. In one region 
in Bengal about 10,000 acres of Tal land was destroyed 
annually for fifteen years by caterpillars of Agrotis ypsilon. 
I t was found that hand picking of the larvae and capture of the 



1916] Entomology in the British Empire 29 

moths by bait traps constituted the best control measures. In 
the bait traps eighty per cent, of the moths were unfertilized 
females. Serious damage to the rice crop is caused by the 
rice grasshopper (Ilieroglyphus furcifer). For the control of 
this insect coarse bags are used, the bags being kept open by 
two bamboos as they are drawn through the rice which of 
course is grown in water; two beaters go before the bag and 
drive the grasshoppers towards or with it. Cotton is attacked 
by two boll-worms and a Gelechia; the boll-worm is a serious 
bar to the growth in India of any but the short stapled cottons 
which mature rapidly and offer little scope for boll-worm 
injury. In the control of the boll-worm in the Punjab, success 
appears to have attended the use of parasites. 

The immense loss of life due to insect-borne diseases, espe
cially to malaria in India is well known and the importance of 
the work carried out by Mr. Howlett in conjunction with the 
Imperial Medical and Veterinary Departments needs no 
emphasizing. Entomologists and medical men in India have had 
no small share in the advancement of our knowledge of medical 
entomology from the time when Ross carried out his crucial 
investigations up to the present time and the standard and 
scope of the work in India is steadily increasing year by year 
through the labors of men such as Dr. W. S. Patton, F. W. 
Cragg and others. 

The condition of India in regard to that problem, which is 
of such vital concern to more temperate regions and regions in 
which agricultural development is taking place, such as the 
United States and Canada, namely, the introduction and estab
lishment of foreign insect pests is peculiar and full of interest 
from a biological standpoint. The fact that India has not 
taken in years past any special steps to prevent the introduction 
of insect pests may appear strange to the minds of many 
accustomed to the necessity of such measures. The omission is 
not due to a failure to appreciate the importance of foreign 
pests, but to a distinct failure on the part of foreign pests to 
become acclimatised to Indian conditions. India appears to be 
protected far more effectively, and at considerably less cost, 
against foreign insect pests by her climate and topographical 
features. It is an isolated country bounded on the north by a 
vast non-agricultural territory from which it is separated by a 
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formidable mountain barrier. Prof. Lefroy informs us that in 
India fierce dry heat is the insect's enemy and the greatest 
check on insect life is that period before the rains when all is 
parched and very hot. These are powerful adverse factors to 
most foreign insects, although some, such as the cabbage white 
(Pieris brassicce) and the wheat aphis (Toxoptera graminum) 
have adapted themselves in different ways to the climatic 
conditions. A statement which Prof. Lefroy has given of the 
relative proportions of native and introduced insects indicates 
very clearly the evident check on the ability of foreign insects 
to become acclimatised to India. Of the crop pests, exclusive 
of scale insects and mealy bugs, out of 213 species injurious in 
some degree, two moths and six aphides are possible intro
ductions. Out of 109 scale insects, 24 are probably introduced 
and of the most injurious ones, eleven out of the fourteen, are 
introduced; the introduced scale insects are comparatively 
harmless as a rule in India. These facts afford an interesting 
contrast to our experience in North America. 

N E W ZEALAND. 

The chief agricultural industry in New Zealand has been 
sheep farming. But with development along other lines, par
ticularly in horticulture, the country has suffered the fate of 
all new countries dependent upon the importation of plants 
from foreign countries, and foreign pests have been introduced. 
At first these pests were not subjected to the methods that a 
later developed intensive system of agriculture involves and 
consequently they made some headway. 

While the entomological work of the government is largely 
undertaken by the Government Biologist, Prof. T. W. Kirk, 
the question of the control of insect pests is also dealt with by the 
Fields and Experimental Farms Division and by the Orchards, 
Garden and Apiaries Division. The latter Division administers 
the inspection, laws, involving the fumigation and inspection of 
imported fruits and plants and the spreading of useful insects. 
The Biological Section of the Department of Agriculture inves
tigates, so far as its other duties permit, injurious insects in 
addition to conducting general identification work. 
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BRITISH WEST INDIES. 

In 1898 the Imperial Department of Agriculture for the 
"West Indies was established with headquarters at Barbados for 
the purpose of rendering assistance in agricultural matters 
throughout the British West Indies, including British Guiana, 
Trinidad, Jamaica, British Honduras, Bahamas, Bermuda, 
Barbados, the Windward Islands and the Leeward Islands. 
It is principally concerned, however, with the smaller islands, 
namely, those of the Windward and Leeward groups and Bar
bados. As the larger colonies British Guiana, Trinidad and 
Jamaica have organized departments of agriculture and being in 
a more prosperous condition, it is the function of the Imperial 
Department to advise the Government of these colonies. In the 
case of British Honduras, Bahamas and Bermuda, advice by 
correspondence is fully available. 

Mr. H. A. Ballou succeeded Mr. H. M. Lefroy in 1903 as 
Entomologist on the staff of the Imperial Department and he 
carries on his work under the direction of the Commissioner of 
Agriculture, Dr. Francis Watts. In addition to the entomo
logical work conducted by the Imperial Department, certain of 
the West Indian colonies maintain entomologists or combine 
the work with that on plant diseases. Mr. F. W. Urich is Ento
mologist to the Board of Agriculture for Trinidad and Tobago; 
Mr. G. E. Bodkin, as Economic Entomologist to the Depart
ment of Science and Agriculture of British Guiana, is responsible 
for the entomological work in that colony. Mr. A. H. Ritchie 
was appointed about a year ago as Entomologist to the Depart
ment of Agriculture for Jamaica. In Barbados the entomo
logical work of the island is carried on by Mr, J. S. Dash, the 
Assistant Superintendent of the local Department of Agriculture, 
for although the Imperial Department of Agriculture has its 
headquarters in Barbados it has no direct connection with the 
agriculture of the colony. 

The Entomologist of the Imperial Department of Agriculture 
Mr. Ballou, is directly concerned with the insect problems of the 
Windward.Islands (Grenada, St. Vincent and St. Lucia) and 
the Leeward Islands (Dominica, Montserrat, Antigua, St. 
Kitts-Nevis and the Virgin Islands). He has a laboratory in the 
departmental building and on each island facilities for field 
work are provided by the local agricultural departments, each 
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of which has a botanic garden or experiment station, and the 
officers in charge of these gardens or stations assist in the local 
entomological work. 

The chief lines of entomological investiagtion are associated 
with the principal crops grown on the islands, namely, sugar 
cane, cotton, cacao, limes and cocoanuts. A large number of 
new crops are being tried and these will naturally introduce new 
lines of entomological inquiry. The islands have suffered the 
fate of all new regions into which new crops have been intro
duced. The crops grown at present are practically the same 
as they were ten years ago, the principal difference being the 
standing of the cotton industry which was then in an experi
mental stage. Now it has been established as a profitable 
industry and as a result of the rapid increase in the acreage of 
cotton, insects which previously were not recognized as pests, 
and in some cases were unknown to science, have assumed an 
important role as serious pests. For example, the flower-bud 
maggot of cotton (Contarinia gossypii Felt) first made its 
appearance in Antigua in 1907; the leaf blister mite Eriophyes 
gossypii Banks, first occurred as a, pest of cultivated cotton in 
Montserrat in 1903 and soon afterwards was found in all the 
other islands of the Leeward and Windward groups. The black 
scale (Saissetia nigra Nietn.) was formerly a serious pest of 
cotton, but at present it attracts little attention owing to the 
control«brought about by the parasite (Zalophothrix mirum) 
which was first reared in 1907. Important injuries are caused 
by certain hemipterous cotton stainers of the genus Dysdercus, 
and a serious internal boll disease or rot now under investiga
tion, occurring in certain islands appears to be associated with 
the attacks of these cotton stainers. 

One of the most serious classes of injurious insects occurring 
in the West Indies, particularly in fields of sugar cane and corn 
(maize), are the Melolonthid larvae known as white grubs on 
this Continent; these insects are popularly known as hard 
baqks on the islands, the chief species being Ligyrus tumulosus. 
On certain of the islands recent investigation has shown that a 
noticeable control is exercised by several insect parasites of these 
larvae. Among the control measures recommended are the 
planting of trap crops and hand picking the larvae which 
measure cheap juvenile labor renders possible. Lepidopterous 
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and rhyncophorous borers, particularly such root borers as 
Diaprepes abbreviatus L. and Exophthalmus esuriens are serious 
pests of sugar cane. Termites are also injurious to sugar cane. 

Citrus trees in the West Indies have their full share of scale 
insects, the purple scale (Lepidosaphes beckii Newm.) being the 
most important. A considerable degree of control is exercised 
over this and other scale insects by certain entomophagous 
fungi. The red-headed fungus (Sphcerostilbe coccophila) and the 
white headed fungus (Ophionectria coccicola) attack the purple 
scale, the former fungus also attacks the white fly {Aleyrodes 
citri R. and H.) The green scale {Coccus viridis Green) is con
trolled to a marked degree by the shield scale fungus (Cephalo-
sporium lecanii). In Trinidad the fungus Metarrhizium ani-
soplce has been artificially cultivated and used with a view to 
controlling frog-hoppers attacking sugar cane. 

Naturally every effort is made to prevent the introduction 
of foreign pests into the islands by quarantine regulations. The 
regulations of the various plant quarantine acts are carried out 
by the local agricultural officers in the various islands; these 
officers are required to inspect plant imports and to arrang;e for 
the necessary fumigation and other prescribed treatment. 

Much of the entomologist's time is occupied in traveling, 
owing to the geographical situation of the islands of the Lesser 
Antilles and the difficulties of steamboat travel which result in 
an unfortunate loss of time. Nevertheless, the pages of the 
West Indian Bulletin, the quarterly journal of the Imperial 
Department of Agriculture and its fortnightly publication, The 
Agricultural News, and the pamphlets that have been issued 
dealing with the insect pests of various crops bear witness to the 
excellent work that is accomplished by the Entomologist in 
spite of the difficulties with which he has to contend. And the 
same maybe said of those who are responsible for entomological 
work in the individual West Indian colonies that I have 
mentioned. 

OTHER IMPERIAL ENTOMOLOGICAL WORK. 

Space forbids an individual treatment of the entomological 
work that is being carried out in scattered units of the British 
Empire to which reference has not been made. In many of 
these places the investigations that are being conducted relate 
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chiefly to insects and ticks concerned in the transmission of 
disease such as those of Dr. W. M. Aders on ticks in Zanzibar. 
In the Seychelles entomological observations are being made by 
Mr. P. R. Dupont, the Curator of the Botanical Station; in the 
Federated Malay States Mr. C. Strickland is studying mosqui
toes and malaria, and other entomological work, particularly on 
locusts, is also being carried on by Mr. C. B. Holman Hunt and 
Mr. P. B. Richards. M. D'Emmerez de Charmony is paying 
attention to the insects of Mauritius, and in Cyprus the ento
mological work is conducted by Mr. Z. G. Solomides, who is 
called upon to deal with the locust plagues to which this island 
is subject. 




