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this tree from my own plantings, thus making it unnecessary to obtain
imported seed.

The Chinese elm is the most rapidly growing tree we have ever
had in Oklahoma and has proved to be admirably adaptable to local
conditions on the several golf courses where it has been planted in
th~s state. In good soil the seedlings will reach a height of 4 to
"5 feet in one season. The trees which I obtained from Washington
were 1/2 inch in diameter and about 4 feet high. They were set out
April 1, 1926, and in 1930 one of the trees was 10 inches in diameter
and about 30 feet high. Several of the trees grown from seed im-
ported from China in July, 1926, may be seen in the accompanying
illustration. vVhen this photograph was taken, in July, 1930, some of
the trees were 6 inches in diameter and 20 to 30 feet tall. The trees
seem to be immune to disease and unmolested bv insects that attack
our native trees. They require very little water, and on very poor
soil have lived through our hot and dry Oklahoma summers without
any attention whatever. They are reported to thrive from northern
Minnesota to southern Texas, and it is probable that they can be
grown successfully anywhere in the United States.

The leaf of the Chinese elm is similar to the leaf of our native
elms but is only about one-fourth as large. Because of their small
leaves the trees are particularly desirable on golf courses, since they
do not litter up the fairways and greens in the late fall. The trees
leaf out very early in the spring and retain their foliage long after
other deciduous trees are bare. Several of the nurseries in the West
are now producing seedlings of the Chinese elm in large quantities.

Asiatic Beetles as Turf Pests
In relatively recent years there have been three destructive beetles

introduced into the eastern part of the United States from Asia.
These three beetles are commonly referred to as the Japanese beetle,
the Asiatic beetle, and the Asiatic garden beetle. The destruction
caused by the Japanese beetle on many eastern golf courses is only
too well known. Its danlage and methods for its control have been
referred to in the Bulletin from time to time. The Asiatic beetle and
the Asiatic garden beetle cause damage in many respects resembling
that caused by the Japanese beetle; however, they have not yet spread
to many golf courses ancI it is to be earnestly hoped that their spread
will be no more rapid than it _has been in the few years since the
beetles have been introduced into this countr~T. It is well. however,
for golf clubs to be on the lookout for these insects througlwut the
regions adjoining the areas where the insects are known to exist.
The grubs of all of these beetles cause sinlilar injury to grass by
feeding on the roots. Recently three publications have been written
by state and Federal agricultural entomologists which give detailed
descriptions of these insects and suggestions for their control. For
the convenience of our readers we are printing abstracts of these
publications. If further information is desired it may be obtained
by consulting these publications referred to or by writing to the
authors.

Bulletin 304, issued by the Connecticut Agricultural Experiment
Station, New Haven, Conn., entitled "The Asiatic Beetle in Connecti-
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cut," was written by Roger B. Friend, assistant entomologist of the
Connecticut station.

This 76-page bulletin is chiefly technical but contains much that
will be of interest to those who are connected with golf clubs in the
vicinity where this beetle is present or in adjacent regions to which
the insect in all probability will spread in the near future. The work
reported in the bulletin was a cooperative project between the Japa-
nese Beetle Laboratory of the United States Department of Agricul-
ture and the New Jersey State Experiment Station.

The bulletin states that the Asiatic beetle (Anomala orientalis,
Waterh.) was presumably imported into Connecticut directly from
Japan. It has become a serious pest in lawns of New Haven. It is
pointed out that as yet the insect has not become abundant over any
large area in the United States and its status as an enemy to agricul-
ture is not known. However, it has done considerable damage in the
lawns of the residential district of New Haven. It is probable that
golf clubs in the vicinity have become interested in this pest and they
are likely to hear more of it in the near future. The bulletin esti-
mates that over $30,000 had been spent from State and Federal funds
in a territory about one mile square, and that the inhabitants of that
territory had probably spent at least an equal sum in an effort to pre-
vent the spread of the insect. This damage was as of March, 1929;
so much more has been spent since that estimate was made.

The bulletin includes the results of investigations carried on by
the writer in New Haven during the years 1926, 1927, and 1928, and
a brief discussion is given of the climatic and soil conditions of the
infested region. The observations on the life history and habits of
the insect cover a period of three seasons,' but most of the control
work described in the bulletin was carried out in 1928. The first
recorded observation of the insect was in 1875 from specimens col-
lected in Japan. Some time before 1908 it was imported into Hawaii
and became established in cane fields in the island of Oahu. In 1920
it was first found in the United States, in a nursery in New Haven,
Conn. In 1922 complaints were received of severe injury to lawns
by its larvae. Since the nursery where the insect was first found
had in 1911, 1912, and 1916 imported plants from Japan, some of
them with earth about the roots, it was thought that the insect prob-
ably came directly from Japan on this imported nursery stock. At
the time the bulletin was written the insect had been found in Con-
necticut only in the vicinity of New Haven and West Haven. In 1926
the beetle was discovered in Jericho, Long Island, and since has been
found in large numbers in neighboring towns. The writer was unable
to determine whether the beetles on Long Island came directly from
Japan or were the results of a spread from New Haven. He sug-
gests the remote possibility that the beetles might even have spread
from Long Island to New Haven. Since 1925 a few beetles have been
found in several towns of Westchester County, N. Y. They have
also been found in Elizabeth and Rutherford, N. J. The uamage
caused by the pests in all cases was found to be only on lawns, and
the writer points out the possibility of its becoming injurious to grain
and forage crops sometime in the future unless its increase of spread
is checked.

In lawns in New Haven the writer found many instances where
there were 1,000 grubs to the square yard of turf. This the writer
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concludes is an indication that the insect was present in New Haven
several years prior to its discovery in 1920, since the rate of repro-
duction is not high when compared with the other insects nor is the
natural spread very rapid.

Some encouragement is offered in the writer's statement that "in
Hawaii, where there are at least two generations a year and perhaps
three, the known distribution in 1918, at least ten years after intro-
duction, extended over an area of but six square miles .... The
adults do not fly far nor much of the time, and they are difficult to
discover. In 1926, hvelve scouts secured 2,402 adults in two months,
which is a small number compared with the number of larvae present
in anyone infested lawn." The larvae are easily confused with other
grubs of the same family of insects. No inj ury to grass is apparent
when the infestation is below 150 larvae to the square yard. The
writer points out that it is quite possible that this insect occurs in
localities where it is at present unknown.

A detailed technical description is given of the various stages of
the life history of the insect. The various characteristics that dis-
tinguish it from related insects are also described. In his summary
the writer states:

"The Asiatic beetle, first described in 1875 from Japan, was dis-
covered in Connecticut in 1920 and has since been found in parts of
New York and New Jersey. The natural spread of this insect is
very slow.

"A brief review of natural conditions in New Haven is given.
"The genus Anomala belongs to the Ruteline Scarabaeidae, and

the structural characters distinguishing the larva from other related
larvae are described. A brief morphological description is given of
all stages of the insect.

"In Ne"w Haven the great majority of individuals of this species
go through a complete life cycle in one year, but a few require two
years for the completion of development. The adults emerge from
the pupal stage late in June and during July and August, and oviposit
in the soil at a depth of about six inches. The eggs hatch in three or
four weeks, and the young larvae move up close to the surface of the
soil where they feed on grass roots and decayed organic matter. In
September and October the lawns in heavily infested areas are
severely injured and the grass in spots completely killed. Late in
October and during November the larvae descend into the soil to a
depth of about one foot to hibernate, most of them being at this time
in the third larval instar. The last of April the larvae come up close
to the surface and resume feeding, and the first of June they go down
again to a depth of about six inches to pupate. After a prepupal
period of about six days they molt and the pupal stage begins. This
lasts about two weeks.

"There is at present no effective natural control of this insect in
New Haven, and reliance must be placed on insecticides. Lead arse-
nate and carbon bisulphide have given good control in lawns where
properly applied. The latter is used in the form of an emulsion con-
taining 70 per cent carbon bisulphide diluted 200 times with water
and applied at the rate of three pints of diluted material to the square
foot of surface. This insecticide is effective for a short time only,
however, and lead arsenate gives a more permanent control. This
may be applied to the surface of the lawn at the rate of two pounds
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to 100 square feet of surface and worked into the soil to a depth of
one inch. It may be used in a top-dressing of loam at the same rate,
or it may be applied as a suspension in water at the rate of three
pounds to 100 square feet of surface."

Circular 178, issued by the bureau of statistics and inspection of
the New Jersey State Department of Agriculture, Trenton, N. J.,
entitled "The Asiatic Beetles in New Jersey," was prepared by Edgar
G. Rex, director of the office of Japanese beetle suppression.

The author calls attention to the fact that "three species of beetles
of Asiatic origin are now known to be existent within the State of
New Jersey. Their rate of increase in numbers, in this state, has
been relatively unimpeded because of the general absence of their
natural parasitic enemies. Thriving under such conditions, the popu-
lation of the beetles of these three species has grown to the extent
that their status, as insects of the damaging type, is weB established."
These three Asiatic beetles are the Japanese beetle (Popillia japonica,
Newm.), the Asiatic beetle (Anomala orientalis, Waterh.), and
the Asiatic garden beetle (Autoserica castanea, Arr.).

The circular contains colored plates and drawings executed by
Robert J. Sim, of the United States Bureau of Entomology's research
laboratories at Moorestown, N. J., which enable the layman to get a
clear conception of the differences between these three destractive
beetles.

The Japanese beetle is well known to the readers of our Bulletin,
since the Green Section gave financial support for some of the experi-
mental work on the control of this insect. Reports of this work have
been made from time to time in previous issues of the Bulletin.

The Asiatic beetle and the Asiatic garden beetle are not as well
known to our readers, and we suggest that those who are in the region
where these insects are likely to occur secure a copy of this circular
in order that they may recognize the three species if they occur in
new districts. The circular contains maps of New Jersey showing
the areas in which these three species of insects are known to occur.
The circular briefly summarizes the information available on the dis-
tribution and life history of the beetle, which is given in greater detail
in Bulletin 304 of the Connecticut Station, reviewed above. The cir-
cular recommends a lighter application of arsenate of lead than 5s
recommended in the Connecticut bulletin. It states:

"The application of dry commercial lead arsenate to lawns at the
rate of five pounds to 1,000 square feet should provide larval control
for a period of three to four years. This material may be applied any
time during the growing season. The use of moist soil or sand may
be found advantageous in adding bulk to the lead arsenate, thereby
facilitating spreading.

"The beetle or adult stage appears about June 25 and persists until
the latter part of August. The beetle is extremely inactive, flies for
very short distances, and does very little feeding. It therefore seldom
becomes necessary to protect vegetation against the beetle feedings."

The Asiatic garden beetle was first found in this country in a
nursery near Rutherford, N. J., in 1921. The spread of the beetle has
been slow, but the multiplication of its number in a restricted area
has indicated that it is an insect of minor destructive capabilities.
Observations in New Jersey have failed to establish the fact that the
larvae of this insect are responsible for extensive lawn damage.
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Feeding of these larvae at different levels from 1 to 2 inches below the
surface usually enables the grasses, the roots of which have been
damaged, to establish themselves. The adults emerge from the
ground about July 1 and persist until about September 1. They fly
about only during dusk and night time when the air temperature is
70 degrees Fahrenheit or above. In warm evenings and nights the
beetles are very active and feed on the leaves of a variety of orna-
mental plants. They respond readily to the attraction of light and
are found in large numbers around street lamps. The spraying of
ornamental foliage with coated arsenate of lead at the rate of 2
pounds to 25 gallons of water may provide the necessary protection.

"A fourth Scarabaeidae beetle of Asiatic origin (Serica sinLilis,
Lew.) is known to occur in this cOllntry. Although having been found
on Long Island, it has not yet been reported in New Jersey."

Circular 117, issued in June, 1930, by the United States Depart-
ment of Agriculture, Washington, D. C., entitled "The Asiatic Beetle,
a Serious Pest in Lawns," was written by H. C. Hallock, associate
entomologist of the Bureau of Entomology. This circular, like the
two publications abstracted above, refers to the early reports of the
Asiatic beetle in Japan and Hawaii and tells of the spread of the in-
sect in the United States. It describes the feeding habits of the adult
insects and of the larvae or grubs which live in the soil. The author
reports that as many as 550 grubs of this insect have been found in
one square foot of turf. Concerning the extent of the damage caused
by this insect, he writes:

"The total area of turf injured in New York State in 1928 was
approximately 15 acres of lawn at widely separated points on Long
Island and the lawns on about 12 blocks in vVestchester Countv cities.
During 1929 the area in the eastern part of the United Statei known
to be infested with the Asiatic beetle suffered from a drought un-
usually severe for this section of the country. The lawns in this area
were burned brown, and large patches on these lawns were perma-
nently injured. Many eggs and young larvae of the Asiatic beetle
died during the dry summer. As a result of these weather condi-
tions of 1929 only about 5 per cent as much injury to lawns by the
grub of this beetle was apparent in that year as during the preced-
ing year.

"The damage on the estate of the late Elbert Gary, at Jericho, on
Long Island, illustrates the destructiveness of this insect. Here 5,000
pounds of arsenate of lead was used to secure grub-proof turf on ap-
proximately 3V~ acres of lawn during the years 1926, 1927, and 1928,
and there still remained about 2 acres of untreated lawn where the
turf was ruined. The infested area at New Haven, Conn., covered
about 1 square mile.

"The larvae prefer unshaded lawns where the grass is kept short
by frequent mowi~g. They also appear to avoid plants that have
coarfle rootfl when grasses with fine, fibrous roots are abundant."

The circular contains a brief description of the insect and also an
account of its development from the egg stage to the adult. This
account is similar to the one given in Connecticut Bulletin 304, as
described above.

Concerning the adult beetles it is stated:
"The flight is rather swift and short, usually but a few feet, al-

though occasionally individuals have been observed to rise to a height
of from 8 to 15 feet and to fly several hundred yards. On a few hot
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days, about the middle of July, adults have been observed swarming
like bees over lawns. The flights were then short, and only about
1 foot above the ground. When flying to a food plant the beetles
generally alight on or near a blossom and soon bury themselves among
the petals."

The damage caused by the grub is due to its feeding in the top
layer of soil. The author continues: "The grass roots are cut off
about half an inch below the surface, and as a result large patches
of detached dead turf can be lifted. \Yhen the weather is warm and
the grubs are active a considerable number can often be found feed-
ing at a depth of from 4 to 8 inches. Feeding continues until freez-
ing. About October 10 a downward migration of the larvae begins."

The author reports promising progress in the control of this in-
sect by the use of insect parasites. He calls attention to the remark-
able success which was obtained by introducing the Scolia wasp into
Hawaii for the control of the Japanese beetle, which indicates the
importance of parasite enemies. This particular wasp was intro-
duced into New Jersey in 1922, but was unable to withstand that
climate. Concerning other parasites Mr. Hallock makes the follow-
ing encouraging report:

"Experimental work has shown that some of the natural enemies
of the Japanese beetle, Popillia japonica Newman, are also enemies
of the closely related Asiatic beetle. Small colonies of three of these
natural enemies have been released in the locality infested by the
Asiatic beetle on Long Island. It is still too early to predict what
success may be expected from the introduction of these parasites.

"In June and July, 1927, a black wasp, Tiphia vernalis
Rohwer, which had been collected at S"uigen, Chosen (Korea), by
T. R. Gardner, of the Bureau of Entomology, was released near
Jericho, on Long Island, N. Y. During the season 267 adult female
wasps and 500 parasitized Asiatic-beetle grubs were placed in the
field at the Jericho infestation of the Asiatic beetle, which is one of
the largest infestations on Long Island. About one week after the
wasps had been released, Asiatic-beetle larvae bearing eggs, appar-
ently of this parasite, were collected in the field.

"In August, 1927, another wasp, Tiphia popilliavora Rohwer, a
natural parasite of Japanese-beetle grubs, which is now established
near Riverton, N. J., was found to attack the larvae of the Asiatic
beetle readily. One hundred and twenty-five adult females of this
wasp were collected in New Jersey and shipped to Long Island. From
this shipment 110 wasps, along with 266 Asiatic-beetle grubs which
had been parasitized by these wasps under insectary conditions, were
placed in the infested territory near Jericho. In the summer of 1928
this colony was further strengthened by releasing 200 adult female
wasps.

"A dexiid parasite, Dexia ventralis Aldrich, was found attack-
ing the grubs of several closely related scarabaeid beetles in Chosen
in 1922. Nine hundred adults of this species were released in 1927
near Jericho, where grubs of the Asiatic beetle were numerous."

For artificial control, carbon-bisulphide emulsion is recommended
for a temporary check of the insect. However, for a more lasting
effect the arsenate of lead treatment of turf is recommended, based
on the work which was reported in the Bulletin of the Green Section
in 1928.
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The one serviceable, safe, certain, remunerative,

attainable quality in every study and pursuit is that

of attention. My own imagination would never

have served me as it did but for the habit of humble,

daily, toiling attention.
Charles Dickens


