REPORT OF THE ENTOMOLOGIST.

INTRODUCTORY.

Sik: I have the honor to present herewith my annual report as En-
tomologist for the calendar year 1890.

A summary of the work of the Division for the year has been pre-
sented in your annual report to the President, and is reprinted in
the opening pages of this volume. The subject, therefore, needs
no elaboration here. The articles which follow are short and con-
densed accounts of some of the more interesting observations and
experiments of the year.

’ghat upon the boll worm investigation is merely a report of prog-
ress and a discussion of.plans. The army worm has made two
destructive appearances during the year, one in Maryland and the
other in Indiana, and as these appearances have an interesting bear-
ing upon the subject of influence of climate I have devoted some
little space to their consideration. Following this article I have
brought together some notes upon the bronzy cut-worm, an insect
which is often taken for the army worm, and the consideration of
which is additionally appropriate at this time for the reason that it
is commonly affected with a bacterial disease which may possibly be
transmitted to the boll worm. Some observations and remedial ex-
periments upon the horn fly of cattle are brought together as sup-
plementary to the details in my last annual report. Four new spe-
cies of the genus Icerya, recently described in INsEcT LIFE, are referred
to, because of their close relation to the fluted scale of California,
and of the economic interest attaching to the species of the genus.
Considerable work has been done in California during the past year
upon the guestion of remedies for the scale-insects other than the
fluted scale. The results of these experiments upon the so-called
black scale (Lecantum olee) are given in this report and some in-
teresting experiments upon the red scale (Aonidia aurantii) are
mentioned in the summary of the reports of agents. Concerning
this species two distinct forms have long since been known and these
are considered in detail and their differences set forth. The green-
strlﬁed maple-worm is an insect which has been frequently brought
to the attention of the Division of late years, and in order to make
its life history and the remedies against it more generally known,
I have included a shoit account. The rose chafer &Macoﬂodactylus
subspinosus) has also been very prominent of late and is also treated
herewith. Another insect which may possibly soon gain economic
importance in this country is considered in the article headed < A
New Peach Worm,” while the work of the field agents of the Divi-
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sion during the season is summarized in a concluding article, the full
text of their reports being reserved for a bulletin. '

It were premature to refer in detail to a number of minor investi-
ations which are in progress, but I may mention the fact that I
ave made during the year an attempt towards repaying the people

of Australia and New Zealand in some degree for their agsistance in
the introduction of Vedalia cardinalis into California, by sending
- them predaceous and parasitic species which may help to reduce the
‘numbers of the codlinig moth, an insect which is, perhaps, more
destructive in those countries than in any other part of the world.
Among the insect enemies of the codling moth recently discovered
bdy Mr. Koebele, in California, is a Neuropteron of the genus Raph-
idia, the larva of which is very active ang rapacious and feeds ex-
‘tensively upon the apple worm after these have issued from the
apples. A shipment consigned to Mr. R. Allan Wight, of Auck-
‘land, arrived in fairly good condition, seventeen being alive, sixteen
in the pupa state, ang one in the larva state. The latter fed vora-
ciously upon the first apple worms which were offered to it. "The
latest advices are somew}iat discouraging, as there is no certainty
that the insect has survived and been colonized there. I have also
made efforts to introduce some of the European parasites of the
Hessian fly which do not yet occur in the United States.

That these efforts have not been successful is largely due to the
fact that they had to be made through correspondence. The clause
restricting travel to the United States is still maintained in. the ap-
propriations for the Division, and this seems very strange in face of
the example of Vedalia, the successful importation of which has
been worth many millions of dollars to the people of California, but
which could not well have been made without sending an agent to
Australia. T again urgently recommend that steps be taken to have
this unnecessary restriction removed. :

An interesting event of the year is the appearance of the hop
fly (Phorodon humuli) upon the Pacific coast,  This insect has up
to the present season been known to occur only in Europe and in the
hop fields of the United States east of the Mississip%i TLVer.

he correspondence of the Division has been rather larger than
last year and about three thousand eight hundred letters have been
written to correspondents in answer to inquiries and a large number
of others have been answered by circular. The collections have
been greatly added to by donations, purchases, and exchanges, ahd
the amount of Museum work in the way of the determination of
sEecies, not only for investigators in all parts of the country, but for
the agents of the Divisiom and the entomologists of experiment
stations, has greatly increased. As stated in my last report, this
branch of the work of the Division is growing more and more oner-
ous, and while it is extremely important, its results are shown in the
reports published by those tlslrus agsisted rather than in any visible
output of the Division. ’

e report has been kept within the limit as to length allotted to
the Division. I greatly miss the opportunity of publishing extended
articles upon important insects afforded in previous annual reports,
but which present exigencies forbid. The insufficiency of the print-
ing appropriation at the disposal of the Department will also not
permit of the publication of as many or as long bulletins of the reg-
ular series of the Division, or of special reports, as the accumulation
of information in the Division demands,
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Congress has appropriated $27,500 for the use of the Division
during the fiscal year 1890-’91, an increase of $7,500 over the preced-
ing year’s appro%riation,v and while the opportunities for investiga-
tion are increased, the no less important opportunities for placing
the results of such investigations before the public are in reality
lessened. The Division is in urgent need of additional facilities for
publication, and also of additional facilities for office and experi-
mental work.

A detailed list of the publications of the Division during the year
will:doubtless be ublisEed in the report of the Division of Records
and: Editing, and will, therefore, be unnecessary here, but I may
state that these publications have occupied more of the time of the
office force than usual. INseor LIFE, the periodical bulletin, has
been issued about once a month, and most encouraging comments
concerning the usefulness of this publication are constantly being
received.
~ Bulletin 21 of the Division was published early in the year, and ig
an account of the trip of one of the California agents to Australiato
collect and import the parasite of the fluted scale. Incidentally
some account of other injurious Australian insects is given.

Bulletin 22 contains the reports of the agents in California, Iowa,
Indiana, Missouri, and Nebraska upon their observations during the
year 1889, and includes particularly a discussion of the insects inju-
rious to young tree claims in Nebraska and an important article gn
the insects injurious to pastures and meadows in lowa.

The first three parts of the Bibliography of the More Important
Contributions to Xmerican Economic Entomology, with index, mak- -
ing a volume of 450 pages, was published early in the year, and the
small. edition has alreaﬁy become exhausted.

In the regular series of bulletins of the Division, number 7 has
been held open for a short review of the species of the genus Acro-
nycta, the larvse of which are destructive leaf eaters; but for nu-
merous reasons it has been impossible to complete this paper, and
rather than delay the binding of the set I have filled this number
by submitting for publication that portion of the report affecting
live ‘stock and other animals which treats of the Mallophaga. 1
have also ready for publication a popular bulletin on locust ravages,
‘which will be printed as number 23, and also Bulletin 24, which will
comprise the reports of the agents of the Division for the geason of
1890. , . :

It was announced a year ago that Dr. Packard’s report on forest
tree insects, being the fifth and final report of the U. S. Entomolog-
ical Commission, was going through the press. The final proofs were
read about the 1st o% October, but owing to a press of executive
work the printer has not been able to run off the edition. It iz a
large report of nearly 1,000 pages, and is very fully illustrated.

Respectfully submitted.

: C. V. Rury,

Entomologist,

Ion. J. M. Rusk,
Secretary.
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THE BOLL WORM INVESTIGATION.

in the fourth report of the U. S. Entomological Commission,
which was devoted to the consideration of the cotton worm (Aletia
aylina Say) and the boll worm (Heliothis armigera Hiibn.), we
dwelt upon the fact that in many parts of the South the damage
done by the boll worm to the cotton crop exceeded that done by
the cotton worm; and when we consider that the former insect is
not, like the latter, confined to this one crop, but damages other
staples, such as corn, dpease, beans, tomatoes, and tobacco, Heliothis
may be safely classe
class injurious insects. In our consideration of ifs injuries to cotton
in the report just mentioned, we gave a complete acconnt, so far as
it was possible at that time, of the charatters, transformations, num-
~ber of broods, method of hibernation, natural enemies, food plants,
and remedies, together with summaries of less important points,
such as nomenclature and geographical distribution, and concluded
with a partial bibliography.

Since the publication of this report. in 1885, there has been no
year when the injuries of the cotton worm, compared, for instance, -

with those of 1868 and 1873,—a result in no small measure due to the
effective remedies discovered. But damage from the boll worm
seems to have been on the increase. The edition of 30,000 copies of
said fourth report was exhausted with the close of 1889, while during
that zear the requests for additional information were larger than
ever before. During the winter of 1889-'90 Congressional influence
was brought to bear for a further investigation of the boll worm,
and strong letters were received from Hon. Richard Coke, U. 8.

Senator from Texas, and the Hon. N. C. Blanchard, member of ~

Congress from the fourth district of Louisiana. ‘The former was
accompanied by letters from the director of the'State Agricultural
Experiment Station and from-the mayor of Brownsville and the
superintendent of the State penitentiaries, and the latter conveyed
a memorial, signed by the president of the Shreveport Cotton Ex-
change and by the president of the Board of Trade of the same city.
" Both Senator Coke and Mr. Blanchard urged that a supplementary
investigation be undertaken by the Department, and in view of the
fact that the investigations.for the present fiscal year had already
been planned at the time when this matter was brought up, Senator
Coke introduced an amendment to the agricultural appropriation
bill in the Senate appropriating $2,500 for this purpose, which has
passed and became a law July 15. .

The season was so far advanced at the time when this appropria-
tion became available that the best results which should be Erought
about by such a supplementary investigation were to some extent

impaired. Steps were, however, at once taken to start the work for -

the remainder of the season, so that everything will be in readiness
for more perfect work in 1891. o
Before the necessary agents could be appointed and sent to the
field the top crop of cotton, which is always the portion of the crog
which is most damaged by this insect, gad already been picke
in the southern portions of the cotton belt. There was, therefore,
little to be gained in sending men to what is perhaps the worst in-

fested section, viz, the State of Texas south of the Brazos Valley. -

We learned from correéspondence with Prof. George W. Curtis, the

.

as one of the foremost of the so-called first-
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director of the Agricultural Experiment Station at Oollege Station,
Texas, that he had already begun an independent investigation on
the boll worm and that he would be glag to cobperate_with the
Department in our investigation of the same subject. With the
object of assisting Professor Curtis in his investigation, we sent Mr.
Nathan Banks to College Station early in August. He remained
with Professor Curtis until the 1st of October, assisting him as -
much as possible in his work and reporting both to him and to this
Division. - ~ :

Prof. Jerome McNeill was also temporarily stationed at Pine

Bluff, Arkansas, to conduct investigations at that point.
- One of the principal features of the Hon. Mr. Blanchard’s letter
and the memorials from the Stock Exchange and the Board of Trade
of Shreveport, contemplated the investigation of the fungus and bac-
terial diseases of certain caterpillars with the idea of endeavoring
to convey such disease to thergoll worm and also the cotton worm.
As we found after investigation that Dr. A. R. Booth, of Shreveport,
Louisiana, was well fitted for conducting this phase of the investiga-
tion he was entrusted with this work at that point. b

Meanwhile Mr. F. W. Mally was sent first to Arkansas for con-
sultation with Professor McNeill, afterwards to Shreveport for con-
ference with Dr. Booth, and after surveying the ground and endeav-
oring to ascertain the most advantageous point for work at that time
of the year he was stationed at Holly Springs, Mississippi, for the
remainder of the season, where he has been making observations
upon the natural history of the species and conducting experiments
with remedies. Dr. Booth has already established the susceptibility
through contact of the boll worm to the cabbage worm disease.
(Micrococcus pieridis),and has a very large number of cultures
which we shalf)endeavor to carry through the winter. ,

Other diseases of Lepidopterous larve have also been experimented
with, notably the one or more which commonly affect the bronzy
cut-worm (Nephelodes violans). These diseases seem well worthy
~ of experimentation on account of the swiftness and thoroughness
of their work, and we have had our Indiana agent, Mr. Webster,
collect and send a largenumber of these diseased cut-worms to Dr.
-Booth, who has successfully made cultures of the disease germ for
experimentation next spring.

rofessor McNeill was stationed during the latter part of the
season at Pine Bluff, Arkansas, and has done some original work in
the matter of remedies. It will be premature at this time to men-
tion by name any of the mixtures with which he has been experi-
menting. We hope, however, when their efficacy or non-efficacy has
been thoroughlyestablished, to be able to publish results which
Ev.ill have considerable value as additions to our knowledge of reme-

ies. :

Mr. Mally has covered a good deal of ground in the character of
his work and has discovered certain new facts concerning the habits
of the larva and imago, and has found a bacterial disease of .the
larva, another probable disease of the moth, and also a disease of
the eggs. He has reared six true insect parasites and has found -
a few others which are possibly parasitic upon this insect. He has
found other new food-plants of the boll worm and has studied the
habits of other insects feeding upon cotton bolls, the work of which
is easily confounded with that of Heliothis, ;

AG 90—-186
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THE ARMY WORM.

Two rather interesting occurrences of this well-known insect have
been reported to the Department during the summer of 1890. In
May we learned from the local newspapers and through the Mary-
land- Agricultural Experiment Station of the occurrence of the
wormsin great numbers in Somerset and Wicomico counties, Mary-
land, and sent Mr. W. H. Ashmead to report upon the state of affairs.
Mr. Ashmead was accompanied by Mr. Hayward, the horticulturist
of the Maryland Agricultural Experiment Station, and his report is
})ublish’ed in full in INsECT LIFE,%OL II1, No. 2, pages 53to 7. So .

ar a8 he could learn the reports of the occurrence of the worm in
Wicomico County were without foundation. In Somerset County,
however, he found that great damage had been done to fields of
wheat, cern, and timothy. The belt of country overrun by the
worms included the town of Princess Anne and extended over a
‘radius of from 10 to 15 miles. :

Phe usual ditching remedies were tried with a greater or less
degree of success, but the outbreak would be hardly worthy of more
than passing mention were it not for the fact that the character of
the preceding year seems to have been different from those which we
‘have, from past experience, been led to consider as necessarily con-
nected with the appearance of these worms. ‘

In the third report of the U. S. Entomological Commission, where

‘we have given very full treatment of this insect, we have summar-
ized our views on the subject of the reasons for the sudden appear-
ance and disappearance of this species. We_discussed previous
theories, particularly those of Dr. Asa Fitch and Dr. Cyrus Thomas,
and made the. general statement that from an examination of the
weather records the years immediately preceding Army Worm years
have been nearly universally characterized by drought, while the

- geagons in which the worms actually appeared have been either wet
or dry. From this knowledge we are unable to say with certainty,
a8 thought by Dr. Thomas, that after one or two seasons of drought
the army worm will appear. From the observed facts during the
winter and early spring of a given season,however, we may form
pretty accurate conclusions as to the abundance of the worms the
ensuing summer, and this is especially true when the preceding

summer and autumn have been exceptionally dry.

Now the interest attaching to this Somerset County incursion
arises from the fact that the summer and autum of 1889 in this part
of the country were considered wet. (Feneral Greely has kindly fur-
nished the Department with a table of annual prec(iipitation for the
years 1888, 1889, and 1890 for the State of Maryland, and, although
only one of the stations (Barren Creek Springs) is gituated suffi-
ciently close to the infested belt to render its reports of any value in
this connection, it is evident from this station’s records that the sea-
son of 1889 was extremely wet during the months of March, April,
May, June, excessively so during July, rather dry during August,
with about the average rainfall in September, and wet again during
October and November. This station is 15 miles to the north of
Princess Anne and substantially the same rainfall is to be predicted. .
‘We have, however, used the private records ¢f one or two planters
whose crops suffered, Messrs. William J. Porter, James N. Dennis
and H. H. Deshields. They have characterized the spring and fal
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of 1889 as very wet. Messrs. Porter and Deshields state that the
summer was also very wet while Mr. Dennis characterizes it as dlgf.
The general conclusions which we have drawn in the report alr ady
referred to were fully substantiated for the Atlantic seaboard as a
whole. The Maryland occurrence was local, and, could all the facts
be ascertained we should doubtless find some explanation not at
variance with previous experience. '

‘We have, however, brought out another point in our previous
writings not touched upon by others, and that is the character of the
preceding winter. :

- In an article published in May, 1883, we showed that the previous
winter had been open and that worms of all sizes had been found
during the winter in- the vicinity of Washington and various parts
of the South. 'We drew the inference that damage might be expected
late in the spring, particularly if the weather proved in any way wet.
It is true that the summer of 1882 was one otP considerable drought,
but this was hardly taken into consideration in this prediction. The
result was that for the first time in many years the army worm did
considerable damage in the vicinity of Waghington and great harm
to the grain fields of northern Alabama, Georgia, and Arkansas.

To ap%ly this to the outbreak under consideration: During the past
winter the weather was remarkably open, and the season was uni-
versally characterized as mild and Weg.) Mr. Deshields states that it
was the mildest winter ever known to the oldest citizen. The worms
hibernated in numbers and Mr, Ashmead states in his report that
““all thefarmersand others interviewed congurred in the opinion that
the winter of 188990 had been unusually mild and dry, and a few
reported having observed the worms feeding on warm days during
the winter.,” - ' f :

‘We must, then, conclude that apreceding drought is not so essential
a Hrecursor of destruction by this insect as it has hitherto been con-
sidered to be, but that injury may depend, at least in this latitude
and further South, on very open winters during which the larvse
will remain active and feed and when there may possibly be an op-
portunity for an additional generation, or at least for an unusal y
early development of the moths from the hibernating larvse.

The second occurrence of the worm took place in May in Posey
COounty, Indiana, and was investigated b M};' ‘Webster, whose brief
report is published in No. 3, Vol. II1, of InsEcr Lirg, pages 112 and
113. The overrunning of only 150 acres is mentioned by Mr. Web-
ster, but this instance possesses considerable interest from the fact
that this strip (of timothy) and the adjacent cultivated lands were
situated on the second bottom of the Ohio River and were all over-
flowed durinﬁ March, the overflow remaining long enough to destroy
the young wheat. Young worms were noticed in great numbers in
the 150-acre meadow on May 2, and by June 7 had entirely destroyed
the timothz crop and had entered the ground to pupate. ,

It seems to us'that this appearance can only be explained on the

round of a superior growigl of the crop of  timothy brought about

%7 the overflow. Moths issuing from hibernating larve early in
May must have been attracted by the rank growth of this meadow
and must have therefore oviposited in the grass abundantly.

Other points, such as the vieinity of fodgder stacks, doubtless had
;:_ons:cid(fmble bearing upon this occurrence, but these were not inves-
tigated. \

Mr. Webster noticed an extraordinary abundance of parasites in
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the Indiana meadow, principally Tachina flies, while in Maryland
these seemed to have been scarce. Mr. Ashmead found the common
Microgaster (Apanteles militaris Walsh) in small numbers, but ob-
served many ground beetles preying upon the worms. Among these
he mentions Scarites subterraneus, which has not been previously
recorded as an enemy of the worm: He also states that t]ge Englis
Sparrow wag observed picking out the smaller worms and feeding
on them, and a few robins were engaged in the same work. He also
mentions a rather curious fact in that the stench from the dead
%vorms dWhich had collected in the ditches was so great as to attract
uzzards. ‘ :

THE BRONZY CUT-WORM.

(Larva of Nephelodes violans.)
 [Plate ITI, Fig. 8]

An insect which is frequently mistaken for the Army Worm, and
which has several times been sent to us by correspondents with the
question as to whether it was not the well-known depredator which
we have just been considering,is the large handsome caterpillar
which we have called the bronzy cut-worm. A brief account of 'it
is further appropriate here because of its bein% subject toan epidemic
bacterial disease which may possibly be employed against the boll
worm. As long ago as April, 1871, we found this insect feeding in
numbers upon clover on the Iron Mountain road in Missouri and
later in the same season found it upon blue-grass in other parts of
the State. . o

In October of the same year we found it at Ithaca, New York, and
. again in the sgring of 1872 found large numbers in the vicinity of
Qf - Louis and reared the moth. Since then it has been sent or
brought to us on a number of different occasions and we have fully
studied its life history and reared from it several parasites.

In the meantime, iowever, it has been thoroughly written up by
Dr. Lintner, the State Entomologist of New York, in his first annual
report, Albany, 1882, pages 99 to 110, in which use is made of some
of our manuscript notes sent him for the purpose. In his fourth
report, Albany, 1888, pages 54 to 57, he gives an interesting account
of the winter occurrence of this caterpﬁlar, and shorter notes have’
been published by other entomologists, mainly, however; of the oc-
currence of the moth in different parts of the country.: It will suf-
fice for our pur}i(l)se here to give a brief account of the life history of
the insect which may be readily recognized in its different stages
from the accompanying figures (Plate III, Fig. 3,) engraved in 1880.

The moths, Fig. 3¢, make their appearance during the months of
August and September, the females {)aying eggs so that the resultant
larvee will have time to feed and pass through two or more molts
before winter. The eggs have not yet been specifically observed,
and we know nothing yet of the exact. mode and place of oviposition.
The partly grown worms hibernate under sticks, stones, and other
rubbish, and upon the opening of spring come forth and feed upon
grass and other low-growing p%ants until they reach full growth. The
fime when they enter the ground to pupate varies from the first of
June to the end of the same month, and they remain in the ground
some time before transforming and issue as moths, as just stated,
from the first of August on.
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While they feed in the hot sun at midday this is chiefly the case
with diseased worms, as normally they are essentially nocturnal.
In the more southern States the species may hibernate as a moth as
it is frequently captured in the winter. The very young larvese are
bright green with bare indications of the stripes which characterize
the large ones. The full-grown larva is one of the largest of its
family, and is distinguished from all others by the pale amber-colored
head and the bronzy hue of  the body, the pale dorsal and subdorsal
stripes always showing distinctly on the dark highly polished cervi-
cal and anal plates. In July, 1881, we gave some account® of the
alarm created in New York and other Eastern cities by the appear-
ance of this insect in Some numbers, and there published a descrip-
tion by which it may readily be distinguished from the army worm.
This description we reproduce. :

NEPHELODES VIOLANS.—Larva: Larger specimens fully 1.9 inches long, largest
in middle of bedy and tapering slightly each way, especially toward anus. Color
brownish bronze, the surface faintly corrugulate, but (i)olished, the piliferous spots
obsolete. A darker, highly-polished cervical shield and anal plate. A medio-dorsal
and subdorsal stripe of a buff or dull flesh color; each stripe of about equal diameter
(nearly .04 inch on middle joints), forming narrower, paler lines on the plates and
nearly converging on the anal -plate ; a similar but somewhat broader substigmatal
stripe, which is wavy below ; between subdorsal and stigmatal stripes a faintly in-
dicated pale line dividing the space nearly equally. Venter nearly of same buff
color, with a tinge of green: Head perpendicular, immaculate, paler than body,
rugulose, subpolished, faintly translucent, pale dingy olive, the jaws, and some-
times the mouth parts, darker. Legs and prolegs of same pale olive color, the latter
with a black band at outer base. Stigmata black.

The young larvais green, but early shows the pale stripes. 'When about one third
grown the -general hue is olive-green, with the cervical and anal plates but little

arker. The head is pale, greenish, faintly freckled, and with a few dark hairs;
the sutures pale, the mandibles tinged with blood-red and brown at extremities, and
the ocelli distinct on a pale ground, the second and third from below black, the
others light. The three dorsal stripes and the narrower suprastigmatal line are very
pale, greenish yellow, the broader substigmatal stripe of a clearer cream yellow,
with a faint carneous tint. :

One of the most marked Noctuid larvas, at once distinguished from all others
known to me when full grown by the pale, immaculate head (recalling copal), and
the polished bronzy or umber color of body. The upper stripes are often obsolete
or subobsolete in the middle of body, but are persistent on the plates. The bronzy
color in paler specimens is due to brown and. yellow mottlings, and in dark speci-
mens becomes nearly black, while the stripes are generally minutely mottled with' .
carneous.

Pupa : Normal, dark brown, the tip with two horizontal almost parallel spines.

The brouzy cut-worm is quite subject to the attacks of natural
enemies. - Professor Forbes has shown that it is often found in the
stomach of the bluebird, robin, and red-winged blackbird. We have
reared from the larva in Missouri two Hymenopterous parasites and
a Tachinid y. The Hymenoptera are both Braconids and belong

to the same genus. They are Rhogas riley: Cresson, and Rhogaster- -

manalis Cresson: The first of these we have figured at Plate IV,
Fig.1. Much more effective, however, than the predatory or parasitic
enemies of this insect is the bacterial disease previously referred to.
This is a Micrococcus which Professor Forbes has for some time been
studying, but which is not yet named. We have been familiar with
it for many fyears, but we believe that public attention was first called
to it by Professor Osborn in June, 1881. He then stated that the
diseased worms would be found clinging to the stems as high up as
they could reach, their bodies swollen to an unnatural size, ang in
the later stages exceedingly soft and ready to fall to pieces. This

* Amer. Nat., July, 1881, pp. 574-577.
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disease has been noticed by us almost every year since, but was par-
ticularly prevalent in the summer of 1887, when on a trip through
Indiana and Ohio and to the East it was everywhere noticed. It
was-an extremely difficult, not to say impossible thing, in fact, to
find a single healthy worm. The hiding-by-day instinct seems en-
tirely absent with the sick worms, which crawl laboriously up the
stalks of grass and there station themselves, as described by Pro-
fessor Osborn, to die and eventually to shrivel up into unrecogniza~
ble objects. : '
. The bronzy cut-worm. is also attacked by a fungus disease which
was noticed by Mr. Webster in our annual report for 1886, page 679,
where, in treating of the glassy cut-worm (Hadena devastatrix), he
makes use of the following language: v '
. Dead larvee were found in the earth, stretched at nearly full length, rigid, and
with a It))a.rasitic fungus, a specics of Isaria, growing from between the thoracic seg-
ments, but more frequently from the neck, after the manner of ‘Torrubia from the
white grub, only that in this case they affect the upper as well as the under patt.
This was also observed to attack the larvee of Nephelodes violans. ‘

ADDITIONAL NOTES ON THH HORN FLY.
 (Hematobia serrata.)

Complaints about the horn fly have been fewer during the pastsum-
‘merthan duringthatof 1889. Mr. H. M. Magruder, of O%uarlottesville, '
Virginia, wrote us, May 12, that the fly had made its appearanceagain
1 considerable numbers and was annoying cattle greatly, and one
or two other complaints were received from the same neighborhood.
In the vicinity of Washington, however, and in several other locali-
ties where the fly was very abundant last season, they have this year
been almost unnoticed. ‘Mr. Magruder, in writing to us on the date
above mentioned, and referring to the impracticability of the apg)li-
cation of lime to the droppings in the very large fields in his par of
the Btate, desired instruction as to applying a preventive by means
of a force pump upon the comparatively wild cattle in the large

. pastures. September 4 he wrote us as follows:

About the 1st of June Imadeup an emulsion of kerosene according to the formula
sént me, and putting it in my knapsack spraying pump with Vermorel nozzle used
in spraying my vineyard, went among the cattle w}iu'le they were licking salt, apply-
ing the fine spray to the patches of flies. They would abandon the animal at once
on feeling the spray, some settling on others, but none returning. Next day the
flies were much diminished in number. After three applications they were so
diminished that I did not use the spray again for three weeﬁ,(s. Two more applica~
tions so thinned them that my cows and cattle have been almost free the rest of the

" . -summer. Whether owing to the spray or not I can’t say, as later on they thinned

- out also on cattle of neighbors, who did not use anything; but it certainly looked as
though the kerosene emulsion either sickened or ¥illed them or caused them to seek
other guarters. I am going to try it again when the flies get troublesome. -

The experiment was not conclusive but indicates that this method
of applying the oil mixture is practicable and will certainly warrant
a thorough trial in case of future abundance of the flies. Two of the
localities where the fly was very abundant during 1889 were at

Calverton and The Plains, Fauquier County, Virginia. These two
points are only 16 miles apart and the conditions seemed precisely
the same at the time of our investigations. In October we wrote to
‘Col. Robert Beverly, of The Plains, and Mr. G. M. Bastable, of Qal-
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verton, asking them as to the abundance of the fly during 1890 at
their respective locations. They answered as follows:

The horn fly appeared hcre this season about the 1st of May, and has been and
is yet in great quantities, probably four times as many as last season, and has done
great damage to our cows and cattle, reducing the quantity of milk and prevent-
mg the cattle from fattening and in some cases producing great sores upon them.
I have an ox and three steers with patches of sores as large as your hand all over
them made by these flies, and the cods of all the steers are sore from them.  Where
the cattle lie down the cods are black with them.. I think the cattle in this county
have been reduced 75 to 100 pounds from what would have been_their best weight,
and some cattle, favorites of them, have not fattened at all. You have not heard
from us about them because we see or think there is no remedy. Their area is
much extended. I saw them in for¢e in Essex County, Virginia, and in Russell
County, southwest Virginia. In neither section were they last season. The dpeo le
from those sections wrote me about them. I replied there was no remedy that
Iknew of. I wish you could find a remedy. - Possibly a very cold winter may re-
duce them. * * *_IRobert Beverly, The Plains, Virginia, October 10, 1890, '

There has been very little complaint made by the farmers in this section.  On all
the cattle I have seen there has been quite a number of these flies, but nothing to
compare with the number last year. In all my inquiries during the past summer
none have considered the fly as a dangerous pest.~-{G. M. Bastable, Calverton, Vir-
ginia, October 10, 1890. :

In the article in the last Annual Report our generalizations con-
cerning the life history of the horn’fly were based upon records in .
the Divisional notebooks brought down to S8eptember 28, 1890. The
manner in which the winter is passed had not then been determined
and the matter of parasitic or probably parasitic and carnivorous
insect enemies hai) not been discussed. The following account of
the winter habit and of the insect enemies of the horn fly is given
to supplement and complete the article referred to. ‘

On the date last recorded, September 28, the flies were still as
abundant as ever about Washington, From this time they de-
creased in numbers and practically disappeared about the middle of
November.” Observations made at this time in Virginia, near Ross-
lyn, did not result in the discovery of the Hsematobias either about
the cattle or in the stables. 1In one instance, which, however, was
doubtful, as the insect was not captured, a supposed Hematobia
was seen on an animal. The common stable fly (Sfomoxys calci-
trans), however, still occurred in numbers about cattle. :

On December 13 a considerable quantity of dung was collected
from a pasture on which cattle had not ranged for from three weeks
to a month. The material contained puparia of various Diptera in
considerable numbers, the puparia occurring either in the dung or
immediately beneath it, and were not found in the soil below, except
_ as the latter had been carried up and incorporated with the lower
portions of the dung by the agency ¢f angle worms. Many of the
puparia were exposed on the surface, having been washed out by
rains, but were in good condition.

In the dung examined two puparia of the horn fly (and proved by
breeding to be such) were found, and also the larva of an Antho-
myiid. Besides these were found two other species of Dipterous
larvee and the puparia of some eight species, most of which, together
with other Diptera not separated as puparia from the dung, were
subsequently reared. o :

Altogether over forty species of Diptera were reared from dung
in the investigation of the liorn fly. From the Hematobia puparia
mentioned above the adults emerged January 2 and February 17.
Stomoxys calcitrans was reared from this material January 20, and
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from dung collected November 27 this species was educed Mg 7
and 14. The appearance in these breeding experiments of the He-
matobias and Stomoxys was doubtless in advance of the normal
period under natural conditions owing to the protection and warmth
of the breeding house, but certainly indicates that the winter is

assed, in the case of both these species and also with a host of other

irgtera in pulparia either in or just beneath dung in the open field.

" The difficulty in finding the hibernating pupe of the horn: ﬂfr,

especially in a ﬁocalit where this insect was at no-time excessively
abundant, can be readily understood, and the discovery of the pupa-
ria under the conditions mentioned, together with the breeding in
January and February of the adults, is sufficient evidence that the
winter is normally passed in the pupa and not in the adult stage.
Corroborative of this is the similar habit observed for other Diptera
and particularly in the instance of the related Stomozxys calcitrans
which, however, occurred much later in the fall, being noted in'the
fields as late as December 13.

February 28 Prof. John B. Smith wrote us from New Brunswick,
New Jersey, as follows: . .

As to Heematobia it hibernates as, imago without any doubt, whenever it gets
cold enough. They went into winter quarters for awhile and were found in stables
and barns hidden away. They seem, however, to have reached the conclusion that
they were mistaken in their estimate of the season and have taken to breeding
again. Dr. Lockwood is breeding flies at Freehold from cow dung brought in from
the fields. My correspondents from northern New Jersey inform me that larvas
are abundant in droppings, but that the flies do not seem to be plenty.

‘We wish that Professor Smith had given us details in confirmation
of his statement that the insect ‘“ hibernates as’ imago without any
doubt,” for in our experience we were unable to prove any such con- -
dition of affairs, notwithstanding the fact that the Washington
winter must be a trifle milder than that season in northern New Jer-
sey. . Dr. Lockwood’s experience at Freehold coincides with our own,
and we. reared the flies even earlier than he did. The hiberna-
tion of the adult in this locality must be exceptional, while the
hibernation of the insect in puparia is the rule not only with this
but with other species of flies, some of which are popularly supposed
to universally pass the winter as adults. Forinstance, it isthe gen-
eral impression that thisisthe cagse with the common house fly, but
while many individuals undoubtedly hibernate in houses as a&ults,
we had personal evidence many years ago in Missouri of out-door
hibernation in the puparium state. )

PROBABLE PARASITIC INSECTS.

In the rearing of 1889-"90 someeight species of Hymenoptera were
obtained from dung, several of them from puparia previously isolated, -
but for the most part they were obtained from the dung without
its being possible to determine which, if any, of the Dipterous larvee
or pups they attacked. It is probable thatlittle, if any, choice was
exercised, and that the different Diptera were all more or less sub-
ject to attack. The species bred are the following: :
Hemdleles townsendi Ashm. Fourspeci~ | Figitis (?) sp. Three specimens.

mens. ’ ¢ pec Hegca lt(zgtap sp. Very gﬁundant.
Apheereta muscee Ashm. Very abun- | Kleidotoma sp. Very abundant.

dant. Diapriasp. Oné specimen.

" Onychia sp.  Very abundant. Spalangia sp. One specimen.
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The Onychia was frequently observed ovipositing in fresh dung
apparently at random. 4. musce was bred from puparia of Diptera,
but with no positive evidence of its being reared from those of Hee-
matobia. This species, however, was gerhaps the most abundant of
the parasites bred from the dung, and it is very likely that it will
be ascertained to be a true horn fly parasite as well as a foe to other
dung-feeding Diptera. We have figured it at Plate IV, Fig. 2.

Several species of beetles, Staphylinide, were observed to frequent
the dung and to feed on the eggs of Diptera, particularly on the
egg-masses of the common blue-bottle fly (Lucilia cesar). The
eggs of the latter were drawn out and quickly eaten or sucked and
the empty shells discarded. These beetles were not observed to
attack the larve.

CAUSE OF THE SEASON’S EXEMPTION.

The abundance of the horn fly during the summer of 1889 and its
general scarcity during the summer of 1890 afford another of the
common instances in insect increase and decrease. The influence of
climate ndt only upon the insect itself but upon its natural enemies
must be considered as the main factor which produces this result.
The summer of 1889, it will be remembered, was marked by an ex-
traordinary and almost continuous rainfall, while the precipitation
in the summer of 1890, though great, was much less. Breeding,
as this insect does in dung, it is plausible to suppose that its chances
for successful transformation will be better in gun kept continually
moist than in dung which dries at once. Should this supposition,
which we are quite 1nclined to believe, be correct, the 1889 abundance
and the 1890 scarcity are readily explained. The insect is so new as
a stock plague, however, that the experience of future seasons must
decide whether, as now seems likely, the species will be scarce in
seasons of drought and numerous in summers when the precipitation
is-abundant.

The very commonest of the Dipterous insects which breed in cow
dung through Virginia was found to be the common blue-bottle fiy
(Lucilia ceesar). In many fields Mr. Howard found that almost
every dung dropped the previousday contained one or more clusters (a
hundred or more eggsin a cluster) of the elongate white eggs shown
at Plate VII, Fig. 2 a, b, ¢, d. They were almost invariably hidden
from view and had evidently been laid after the dung had dried suf-
ficiently to become a little hard on top. The eggs h-atf then evidentl
been thrust into a crack and placed in little erect bunches beneatﬁ
the surface. There is no, danger that this insect will ever be mis-
taken for the horn fly in any of its stages except that of the young
larva. The eggs are comparatively slender and much longer than
those of the horn fly, and the full-grown larva and the puparium
are twice as large as the corresponding stages in the latter insect.
The young larva, however, may be distinguished by thelack of the
ridged lamellarstructure of the head, so noticeable in the correspond-
ing stage of the horn fly. From abundant material brought in by
Mr. Howard it was ascertained that an entire generation of the blue-
bottle fly averages in midsummer from ten to fourteen days in du-
ration. The numbers in which the adults issue from the dung are
almost inconceivable—every morning for several days the breeding
cage was apparently full of a swarming mass of flies.
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SOME NEW ICERYAS.

[Plate L]

No person living in the State of Californiawill for an instant doubt
the importance of carefully studying the habits and characters. of
any new species of the now well-known genus Icerya. Up to the
present year but two species of this genus have been known. The
one is.the sugar-cane pest of Mauritius (the Pou blanc of theFrench

lanters), scientifically known as Icerya seychellarum Westwood, or
: g sacchari Signoret, and the second is the now celebrated -fluted

scale of California (Icer}?ia purchasi), to which we. have devoted so

much attention during the past four years and which has occupied -
many pages in annual reports prior to this one. : :

During the present year no less than four new species have been
added:to the two already known. One of these has been described
by Mr. J. W. Douglas as Crossofosoma egyptiacum, but upon care-
- ful study we have concluded that it should be more Eproper v placed

in the genus Icerya. It may be popularly called the Egyptian Icerva.
The other three have been editorially describedin INSECT LIFE under
the names: Icerya rose, the rose lIcerya; Icerya montserratensis,
the Montserrat Icerya, and Icerya palmeri, Palmer’s Icerya. The
full technical descriptions of these new species will be found in IN-
sect Lire Vol. ITI, No. 3, pages 94 to 105, and need not be repeated
here. - :

The rose Icerya was sent to us last March by Passed Assistant
Paymaster H. R. Smith, U. 8. Navy, from Key West, Florida, on a
limb of rosebush, with information that rosebushes on the Key were
greatly troubled by the insect, which caused the stems to drirl and the
leaves to fall. It seems to ‘infest other trees, including the sugar
apple, lime, and lemon. We have shown the adult insect and its
appearance upon rose on Plate I, Figs. 1, 2, and 3.

he Tgyptian Tcerya occurs in the gardens of Alexandria, Egypt,
appearing first on the Banyan tree and spreading to many other
plants. It has killed off many trees and has caused great alarm. A
gtriking peculiarity of the species is the possession by the female of
long W&X% projections which shower down from the trees when a
breeze is blowing. :

The ‘Montserrat Icerya occurs upon the Island of Montserrat,
West Indies, and infests there a species of Chrysophyllum, known
to the inhabitants of the island as Galba or Galaba tree. It is also
" stated to occur, though less abundantly, upon fig and citrus trees.
This species resembles the Egyptian Icerya in the possession of the
long waxy projections. (Plate I, Figs. 4 and 5.)

Palmer’s Icerya occurs upon grape in the Province of Sonora,
Mexico, where it was collected by Dr. Edward Palmer in 1887. The
specimens received occurred upon the grape leaves along the main
ribs and principally along the under sides in great numbers. Dr.
Palmer found only one variety of grape infested, namely, the Mus-
cat of Alexandria. (Plate T, Figs. 6 and 7.) .

There is. danger that this last species and the one occurring in
Montserrat may some day make their appearance within our bound-
aries, and the fruit growers of Florida should take all possible pains
to prevent such introduction. They would be justified in quaran-
tining against plants from the West Indies until authoritatively
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examined, as would also the people of Texas and California againsh
plants from Mexico. 'We shall, as soon as the most favorable oppor-
tunity offers, endeavor to colonize the Vedalia on the infested plants
of Key West. ' ‘

EXPERIMENTS AGAINST THE BLACK SCALE.
(Lecanium olece Bernard.)

[Plate VII, Fig. 1.]

The so-called black scale (Lecanium olee) has for ‘a number of

years been a somewhat serious pest in certain of the California orange
and lemon groves. Originally a foe to the olive, it has spread to
various other trees and is found commonly on the oleander, peach,
and apricot, as well ag upon citrus trees. ¥t secretes a large amount
of honey dew, and is hence followed by a greater abundance of the
smut fungus (Fumago salicina) than are any of the other commoner
scales. It is an extremely prolific species, although probably having
but one annual generation, and would doubtless become a scourge
were it not for the fact that it is extensively parasitized by Dilopho-
gaster californica, a Chalcid iy which breeds rapidly and is at times
very abundant. In 1880 Professor Comstock found that at least 75
per cent of the black scales upon more than one tree in the vicinity
of Los Angeles had been destroyed by this parasite, while in 1889
Mr. Coquillett reported an almost equal destruction of the scales from
the same cause. A curious fact is that while the Black Scale is
directly or indirectly of European origin, the parasite evidently be-
longs to the Australian fauna, nothing like it being known to occur
in Hurope. ‘
.- Californians as yet have done little in overcoming this specific
scale, their attention having been so largely occupied with the more
important fluted scale (Icerya purchasi) and red scale (Aonidia
aurantit). With the disappearance of the former, however, through
the work of the Cardinal Vedalia, and the recent success and great
reduction in the cost of the gas treatment of the black scale, the
San, José scale (Aspidiotus perniciosus), the flat or soft scale (Le-
cantum hesperidum), and others of less prominence will doubtless
receive more attention. _ oo

Mr. Ellwood Cooper, of S8anta Barbara, has probably paid more
attention to the matter of remedies for the black scale than any
other California horticulturist, and after somewhat extensive ex-
periments with the caustic washes and whale oil soap and other sub-~
stances such as hot tobacco water, has finally fallen back upon the
substance which we should have first recommended, viz, kerosene
emulsion, which he applies hot and malkes in the following manner:

Five gallons best kerosene oil, 150° test; 13 pounds good common soap or one bar
and a half of so%g usually sold as pound packages; 24 gallons of water. - Thismakes
the emulsion. hen using dilute 64 to7 gallons of water for each gallon of oil and
to this mixture add 24 pounds of good home-made soap dissolved in boiling water. All
this mixing is done with hot water. “We usually have the solution up to 140° in the
tank from which we spray.* )

Our attention was called to the desirability of further experi-
‘ments last September by Prof. W. A. Henry, director of the Wis-

*3 Béennial report of the State Board of Horticulture, 1885—’86, Sacramento, 1887,
p. 378,
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consin Agricultural Experiment Station, and at his suggestion we
sent Mr. Coquillett to Chula Vista, California, for the purpose of
making a trial of a modification of the Nixon pump, invented by
Mr. E. 8. Goff, of the Wisconsin Station, whereby kerosene is drawn
from one vessel, water from another, and the two mingled in the
chamber of the pump and thrown from the nozzle, in Professor
Henry’s words ‘‘as a very fine emulsion.” ' The object of the modi-
fication was to do away with the trouble and expense of keeping the
kerosene properly suspended in the water. 'We were glad tohavean
opportunity to test the modification, although realizing that a mixture
made in this way would not be an emulsion proper. We therefore
instructed Mr. Coquillett to conduct certain experiments on the
black scale at Chula Vista with this machine andp to check them by
. a series of tests with a carefully prepared emulsion.

'lf‘hﬁ results can be best presented in Mr. Coquillett’s own words,
as follows:

The inclosed figure illustrates the pump in question, and I have added in pencil a
sketch of the attachment to this pump as first- used by Professor Goff, of the Wis-
consin Experiment Station. In spraying kerosene upon the tree the water or soap-
suds is drawn up by the larger hose and the kerosene by the small tube attachment,
the two being drawn up by the same operation of the pump, mingled together and
sprayed upon the trees. There is a stopcock in the upper part of the tube attach-
ment by means of which the ‘quantity of kerosene drawn up by the pump may be
regulated. :

1 tested this pump by using soapsuds and -kerosene according to your formula,
one-half pound of hard soap dissolved in hot water, then diluted to make 28 gallons,
to be used with 2 gallons o? kerosene. After adjusting the pump so that it would
draw up 2 gallons through the tube attachmentat the same time that it would draw
up 28 gallons through the large hose, I sprayed several trees with the above mix-
ture and also sprayed some of it into a bottle in order to ascertain how long it would

-take for the kerosene to separate; it produced a whitish emulsion similar in appear-
ance although a shade lighter in color than that made in the ordinary way. The
oil remained in suspension for three or four hours. On themorning of the third day
nearly all of the oil had separated out, forming a layer of pure oil over the surface
of the soapsuds. I also made an emulsion of the above ingredients in the grdinary
way, dissolving the soap in 1 gallon of water by boiling, and while hot added the
kerosene and pumped this back into the same vessel again through the spraying
nozzle, continuing this for about five minutes; this formed a thick, creamy sub-
stance which diluted perfectly with water, and I added water to it until the whole
measured. 80 gallons.

Some of this I sprayed into a bottle as I had done with the previous emulsion, and
on the morning of the third day only one third of the oil had separated out.- It
thus appears that when the kerosene and soapsuds are drawn up separately by means
of the tube attachment, the emulsion formed is only one third as stable as that made
in the ordinary way. Whether or not this will make any difference with the effect
of the kerosene on the trees and insects sprayed with it can not be determined at
the present time, as it will require several weeks for the kerosene to exercise its full
effects upon the trees and insects. - I also used pure water in place of the soapsuds,
but after remaining quiet in the bottle that I sprayed some of it into, all of the kero-
osene separated out at the end of about three minutes. I have sprayed several
trees with each of the three emulsions mentioned above, and will note the com-
parative effects of each and report to you later on.—[September 24, 1890.

I have just returned from Chula Vista, where I went to ascertain how my experi-
ruents with Professor Henry’s pump turned out. At my previous visit, September
20,1 applied the keroséne according to. Hubbard’s formula (kerosene, 63 gallons;
hard soap, 1§ pounds, and water enough to make 100 gallons), both by making an
emulsion of it and also by emulsifying it at the time of spraying it upon the trees
with Professor Henry’s pump, but { was unable to see any difference in the effects.
In neither instance were the trees injured, nor were the Lecanium olee and hes-
peridum exterminated. The trees operated upon were less than 5 feet tall and were
lemons and olives. = I sprayed one of the olive trees with the above emulsion, emulsi-
fied in the usual manner, with a solution of arsenic and bicarbonate of soda added,
1 pound of each to 864 gallons of the emulsion, but this did not prove fatal to the
Lecanium olee sprayed with it. I also used the emulsion about one third stronger
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than above indicated (kerosene, 10 gallons; soap, 13 pounds; water enough tomake
100 gallons), and sprayed it upon one olive and three lemon trees with Professor
Henry’s pump; the lemon trees were not injured but several leaves at the tips of
some of the branches on the olive trees were killed; but the Lecanium olece and
hesperidum were not all of them destroyed by the wash. At the above proportions,
each gallon of this emulsion would cost about 24 cents.

These experinients lead me to believe that the effect of the emulsion is essentially
the same whether it is first emulsifiel in the ordinary way or by the use of the
pump sent by Professor Henry. At the time of making the above tests I also tried
the resin wash according to the formula given'in my last year’s report to you (resin,
18 pounds; caustic soda, 5 pounds; fish oil, 24 pints, and water enough to make
100 gallons); this I sprayed on an olive tree and two orange trees; neither of the
trees were injured by the wash; on the olive I found only one living Lecanium
oleee, but on the orange trees neither myself nor Mr. Adams, Professor Henry’s
foreman, were able to find a living Lecanium hesperidum. - This wash costs less
than 1 cent per gallon.—[October 28, 1890. B

THE GREEN-STRIPED MAPLE WORM.
(Anisota rubicunda Fabr.) |
Order LEPIDOPTERA; Family DryocAMPID &,
[Plate V, fig. 8; Plate VL]

Our attention is drawn from time to time to the ravages of the

larves of Anisota rubicunda on soft maple trees, ]i)larticularly in
the central Western States. These depredations are the more notice-
able and serious on account of the importance of the swamp or soft
maplein all forest and ornamental plantings in the West, where it
is one of the favorite trees on account of its rapid growth and the
minimum of care and attention needed in its propagation. . The sole
drawback is the liability of its being defoliated once or twice yearly
by the larva under consideration, and this has led, in frequent
instances, to the replacing of these trees by other and perhaps less
desirable varieties. This course is entirely unnecessary, as the maple
can be easily protected by the application at suitable times of either
of the common arsenical poisons, Paris green or London purple.
" A very characteristic onslaught of the green-striped maple-worm
has been experienced the past summer at Lincoln, Nebraska, and
seems to have been left to run its course unchecked. We give, as of
interest in this connection, a view of the main building of the State
University with a row of large maple trees in front defoliated by
this insect. This illustration is reproduced from a photograph ob-
tained in July last for us by Mr. Lawrence Bruner, and indicates at.
once the thoroughness Wifivl which maples are sometimes stripped
by these larvee and the neglect by the proper authorities in this
instance of all measures against them. W}K)’e Eave seen similar com-
plete defoliation in years gone by on the grounds of the State Agri-
cultural College at Manhattan, Kansas, and on those of the State
University at Lawrence. The frequent recurrence of this insect
will warrant the reproduction, in the main from our Fifth Report
on the Insects of Missouri, of a brief account of its range, life
history, and the preventive and remedial measures to be employed
against it.

RANGE AND LIFE-HISTORY.

While especially abundant in the West, this insect has a wide
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" range, extending through the Eastern States and Ontario. It hasg
been observed as far east as Brunswick, Maine, by Dr. Packard, and
in the District of Columbia it not infrequently occurs in great nums-
bers and ‘attacks both the swamp and silver maples. In the West
it is reported more frequently from Illinois, Missouri, Iowa, Ne-
braska, and Kansas, in most of which States the soft maple is in-
digenous, a fact which accounts for the excessive multiplication of
the igsect there as compared with the more eastern sections of the
country. :

It feeds on other maples and presumably on all species of the
genug Acer;and when f}:)rced to from necessity will feed on oak,
though normally never found on that genus of trees, and probably
incapable of full development thereon. v

' The eggs are deposited by the parent moth in batches of thirty and
upward on the under side of leaves.. The number matured by a sin-

- gle moth is large, in one instance 145 eggs were laid by a moth in
captivity and in another 102 eggs were laid. The insect died in the
latter instance before oviposition was completed, as examination
revealed many more eggs still in her abdomen. The egg is about
0.05 of aninch long, su%oval, slightly flattened, pale greenish, becom-
ing yellowish and showing the black head of the inclosed larva just
before hatching, and is hatched in eight or nine days after being
deposited. 'Thelarves undergo four molts and reach full growth im
about a month, when they enter the ground and transform to pupse.

'~ The worms (Fig. 8 @) are longitudinally striped with pale and
dark green lines, and are chiefly distinguished by two anterior pro-
jecting black horns on the top of the second segment, and by having
segments 10 and 11 a little dilated and rose-colored at the sides.

The pupa (Fig. 3 1) is of a deep brown or black color, very much
roughened and armed with curved horns and points about the ante-
.rior extremity and also on the last joint, which terminates in a long
bifurcate projection. The pups of the first brood give forth the
perfect insect in fourteen to sixteen days, those of the second brood
usually wintering over in the ground. Inthe West there are usually

. but two broodsin the year, but experiments herein the District indi-.
cate that three broods are occasionally produced. ‘

The pupa, before giving out the imago, works its way to the sur-

face by the aid of its spines, allowing 1%19 ready escape of the moth.
The moth is of a pale yellowish color shaded with pink, as in the -
‘figure (c) which represents the female. The male has a smaller ab-
‘domen and broad bipectinate antennse. Different specimens vary
greatly—the yellow predominating in Western and the rose-color in
Eastern specimens, while others again, especially from the West, are
nearly or quite white in color—this form having been unnecessarily
described as anew gpecies by Mr. A. R. Grote.

PARASITES.

We mentioned in the Missouri report cited. a number of insect
parasites, and we believe the list has not been added to by subsequent
writers. These are: Tachina anonyma Riley, Belvosia bifasciata
Fabr., Limneria fugitiva Say. We have in our notes, however,
the record of the breeding of an egg parasite, probably either a Tele-
nomus or a Trichogramma, by Mr. William Saunders. These para-
sitic insects very effectually aid in the control of the worm, which
in fact seldom occurs two years in succession in injurious numbers.
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MEANS AGAINST.

) Sprayin% with Paris green or London purple in the proportion
of 1 pound to 125 to 150 gallons of water as soon as the young
larvee are noticed, or a week {or ten days after the moths appear
in the spring, is at once the simplest and most effective remedy.
Apparatus suitable for this work }J)uas been repeatedly described and
illustrated in various publications of the Division, and now that the
benefits of spraying against nearly all insects have been so conclu-
sively and repeatedly shown, such apparatus should certainly be in
the possession of every progressive fgrmer or orchardist, and also of
every municipality. The initial cost would be more than saved the
first season. For spraying large trees an ordinary direct discharge
nozzle will answer very well, or, better still, the Nixon nozzle, made
by A, H. Nixon & Co., Dayton, Ohio, from whom also a complete
spraying outfit may be obtained if desired. If the larvs have been
allowed to reach full growth so that spraying will be of no use, great
numbers of them can beentrapped and easily destroyed, as stated in
the report cited, by digging a trench either around the individual
trees or around the groves or belt. The trench should be at least a
foot deep, with the outer wall sloping under. The larvas usually
wander from the trees before entering the ground, and will collect
in numbers in the trench or bury themselves in the bottom, and
may then be easily killed. : ;

heir numbers may be reduced also by keeping a sharp lookout
for the moths and eggs during the latter part of May, when both
may be destroyed in large quantities.

A NEW PEACH PEST.
(Ceratitis capitata Wied.)

Order DipTERA ; Family TRYPETIDA.
[Plate III, Figs. 1 and 2.]

A dangerous enemy to the peach crop exists in Bermuda, as we
have ascertained during the past season, and the frequent importa-
tion of fruit from that island to this country renders possible the in-
troduction at any moment of this injurious inseet into our territory.
‘We have, therefore, taken some little pains toascertain all that is
known about it. Our material has been furnished us by Mr. Claude
‘W. McCallan, of St. George’s; Bermuda, and a preliminary article
upon the species was published by us in INsEcT LIrr, Vol. ITI, No.
1, August, 1890. The insect is a two-winged fly of the family Try-
petide, and is allied to the apple maggot (Trypeta pomonella) of
~ this country. '

Infested peaches were received from Mr. McCallan in April, and
early in May the adult flies were reared and proved to be the Cera-
titis capitata, long since known ag a pest to the orange crop in vari-
ous parts of the world, but not yet found within the limits of the
United States. The regions most affected are the East Indies and
the Azores Islands, where the insects abound upon citrus fruits.
The same or a closelysallied -species is found upon the Island of
Malta, and is at present being investigated by a committee charged
by the governor of that Bnglish possession with the preparation of
& report. In Spain, Algeria, and Sicily a species known as C. his-
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panica, but. which may possibly be the same insect which we have
under consideration, has been found and has been studied recently
by Dr. O. Penzig in Sicily. The female penetrates the skin of the
half-grown orange and lays her eggs at the depth of from 1 fo 3
millimeters and in a few days the larve hatch ang burrow through
the skin and into the pulp of thefruit, rendering injured fruit partly
‘recognizable by a brown or olive spot, which soon extends to from
3 to 5 centimeters in diameter. The original puncture is always
noticeable and the larva returns to it frequently for air, lacing its
anal spiracles against the opening. The orange soon alls to the
ground and in the space of fifteen days, more or %ess, the larva issues
either through the original opening, or through another one made
for the purpose, and enters tﬁe ground, where it transforms to puga,
remaining in this condition only a few days. There are presumably
a number of annual generations. The orange is preferred to lemons
and other cultivated citrus fruits, which are, however, attacked, as
also peaches, figs, and azaroles. Curiously enough in Liguria Dr.
Penzig found it (iamaging peaches, but he was not able to verify its
presence in oranges or lemons. The remedy protposed was to collect
and destroy the infested fruit or to submerge it for a short space of
time in water. As a means of destroying infested fruit he proposes
to place it in a ditch, cover with a layer of caustic lime, and thus
convert the whole mass into a valuable fertilizer.

In Bermuda the species which we are considering seems to have
the same peculiarity as that observed by Dr. Penzig in Liguria, in
that it has forsaken citrus fruit for peaches and pro%a.bly or Suri-
nam cherries, mangoes and probably also for the Loquat or Malta

lums. It has been known to infest the peach for twenty-five years

ut has not actually been reared so far as we can find from any other
fruit. At our request Mr. McCallan searched for the flies upon the
~ citrus trees and found a few specimens lodging upon some lime trees
and fruit. No damage to this fruit, however, seems to be known in
that locality. Oranges and lemons are very little grown owing to
diseases of every kind and in particular (judging from Mr. McCal- -
lan’s description) the foot rot (mal de goma) and rust. Itis not un-
likely that this partial abandonment of citrus culture and the
destruction of the trees from disease was the cause of the transfer
of theattention of the Ceratitis to peach. Just at this time of writ-
ing, however, we have received a letter from Mr. McCallan who states
that he has been informed by a Mr. Swainson, a reliable man and a
great observer of nature, that he had in his yard some bitter Seville
oranges, from which marmalade is made, so badly attacked by this
fly year after year that he cut the trees down. Otier persons living
in the vicinity where this sour orange is to be found wild and who
market the fruit at Christmas time for the purpose of making mar-
malade told Mr. McCallan that they had never seenany of the oranges
injured in the slightest degree by tﬁe maggots which are to be found

infesting the peach.
- Owing to damage done to the peach crop many persons have cut
down their trees and peaches are now comparatively scarce, although
formerly they were most abundant and could almost be said to grow
wild. This tree blossoms in January and when the fruit is one third
grown it is punctured by the fly. It contimues to grow but instead
of ripening suddenly becomes quite soft and decayed and drops from
the tree to the ground full of maggots and perfectly useless. The
insect is shown upon Plate II in all of its stages. Ti,le larva leaves
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the fruit and to transform enters the ground from. one fourth to 2
inches below the surface. The development is very rapid and there
must be from six to eight generations in the course of a year pro-
vided food is at hand, and when peaches are not obtainable the
other fruits just mentioned will without doubt be attacked. The
Surinam cherriesand mangoes ripen during the summer months while
the Malta plums blossom in October and ripen about the following
March. . These fruits, therefore, with the Peach, will suffice to carry
the insect through an entire season.

Owing to the fact that the female deposits her eggs under the skin
of the fruit, the application of arsenical poison will be of no avail,
but the collection and destruction of the fruit through any one, of
the ways proposed by Dr. Penzig will prove an adequate preventive
provided it is done in concert over a given neighborhood and thor-
oughly done.. It will not suffice to simply collect and destroy fallen

eaches, as from Mr. McCallan’s information the Malta plums are in
ruit at the same time. - The latter, therefore, should be also watched
and all fallen fruit- gathered and destroyed. There may be other
. fruit infested by the same insect which will also have to be watched
and in localities where the Surinam orange grows it will also be
fruiting at the same time and examination should be made for the
purpose of ascertaining whether this fruit is also infested.

Mr. McCallan is of the opinion that the insect was originally in-
troduced into. Bermuda during the American civilwar in cargoes of
fruit brought from the Mediterranean region. These cargoes were
intended for the American market but from stress of weather and
other causes the vessels had to put in at Bermuda for repairs, ete.,
and the insects finding a congenial habitat, flew out and began to
reproduce. :

Judging from what has been written about this species it is a trop-
“ical insect and there is consequently little danger that it will thrive
in the Northern States, but peaches are grown extensively in Geor-

ia and many fruits which are liable to be attacked are cultivated
in Florida. Although peaches are not now received in bulk from
-Bermuda, the accidentaf)importation of the pest is always possible.
Once imported into Florida its extermination would be almost im-
possible. We send out this note of warning for the benefit of those
interested.

THE ROSE CHAFER.
(Macrodactylus subspinosus Fabr.)

Order COLEOPTERA ; Family SCARABAIDA.
[Plate V; Figs. 1 and 2.]

Inasmuch as we have not hitherto treated of this notorious insect in
any of the annual reports of this Department we have thought best
to introduce here a condensation of an article which we published

. in the April number of InsrcT Lire (Vol. 11, No. 10), and which
gives a fair summary of the life history of the species with an ac-
count of the remedies. Some account of this insect is particularly
timely in the present report for the reason that the season of 1890
since the publication of the original article) has been marked by an
extraordinary abundance of this insect in certain sections, Some

AG 90——17
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points brought out in our own correspondence Iiuring the summer
and by the work of other entomologists, particularly Professor
Smith, of the New Jersey ExperimentStation, will also be referred to.

NATURAL HISTORY.

According to Harris the female beetle lays her eggsto the number
- of about thirtﬁr, about the middle of July, at a depth of from 1102
inches beneath the surface of the ground. He does not state the fa-

vorite place for oviposition, but in our experience the larves are espec-
ially abundant in low, open meadow land or in cultivated fields, par-
ticularly where the soil is light and sandy. Harris states that the eggs
hatch in about twenty days, and, while the period will vary with the
temperature, the larva is found fully grown during the autumn
months. With the approach of cold weather it works deeper into
the ground, but in the spring will frequently be found near the sur-
face or under stones and other similar objects, where it forms a sort
of cell in which to pupate. In confinement the pupa state has lasted
from two to four weeks. The perfect beetle issues in the New Eng-
land States about the second week of June, while in the latitude of
Washington it is seen about two weeks earlier. 1t agpears suddenly
" in great numbers, in conformity with the habits of other Lamellicorn
beetles, e. g., our common May beetles égenus Lachnosterna). It re-
mains active a little over a month and then soon disappears. The
species produces, therefore, but one annual generation, the timae of
the apgearing of the beetle in greatest abundance being coincident
with the flowering of the grapevine. .

FOOD PLANTS AND RAVAGES.

The food of the larva consists of the roots of grasses and probably
also of other low plants. Whether it also feeds on the rootlets of.
trees and shrubs has not been definitely ascertained, although the
larve have been found quite numerously around the bases of oak
trees, near Washington, both by Mr. Koebele and Mr. Schwarz.
We found them quite numerous in the sandy lowlands of the Mer-
rimac Valley, New Hampshire, on cultivated ground, where they
must have fed on the roots of various weeds or on those of meadow

rass and cultivated rye and maize. It is probable, however, that
they occur yet more numerously in unplowed pasture and meadow
land than in cultivated fields. 'We have also recorded the fact that
_ they exceptionally feed upon the egg-pods of the lesser migratory

locust or grasshopﬁer (Caloptenus atlanis). The beetle has a par-
tiality for flowers, but also.feeds upon leaves of’ various trees and
bushes and attacks certain fruits. It has a predilection for the
flowers of roses, wild as well as cultivated,* and, in the experience
of many observers, prefers white roses to red ones. Harris states
that the beetle was first noticed on the rose (hence its popular name),
- and that it afterward acquired the habit of feeding on grapevines
and fruit trees. Another favorite food is the blossom of the grape-
vine, with a decided preference for that of the Clinton. Flowers of
raspberries and blackberries do not eéscape its ravages. Mr. E. H.
Miller states, in the American Agriculturist (see Amer. Nat., v. 17,
1883; p.-1291), that the flowers of Deuizia_scabra are even preferred
by the beetle to those of the grapevine. The blossoms of the various

* The Cinnamon .Rose (Rosa cinnamonica) is said to enjoy immunity.

¥
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species of Spirea are often crowded with the beetles, and the same
may be said of the blossoms of the sumach, the common ox-eye
daisy, Magnolia glauca, mock orange, and some other plants. This
list could be greatly extended, but we close it with the statement
fhat the beetles also devour the blossoms of Pyrethrum cineraricefo-
Tum, ‘

‘The foliage of most, if not all, of our cultivated fruit trees, and
especially apple, pear, peach, cherry, and plum, at times suffers .
greatly, the two last-named trees being apparently more attractive
than the others. The foliage of cultivated grapevines is almost as
eagerly devoured as the blossoms, and the leaves of oak, alder, and
other forest trees also serve as food. Of low-growing plants the
beetles -cut the leaves of strawberries, rhubarb, and of nearly all
garden vegetables, as also of sweet potato, corn, wheat, grass, and
many wild plants.

Not satisfied with this amount of damage, the beetles attack the
fruit of peaches, cherries, apples, and grapes when just forming.
; The statement that the beetle is poisonous has no foundation in

act. - ,

‘ REMEDIES.

It has been assumed by most writers that we can not successfully
attack the rose chafer in any of its earlier stages. To search for
the eggs in the ground Wouldy be impracticable.” It does not, how-
ever, follow because of the poor success that has generally resulted
from attempts to destroy similar larvzs that they can not be success-
fully destroyed. In the case of the common Huropean cockchafer
(larva of Melolontha vulgaris and hippocastans) and of our own
white grub (Lachnosterna fusca) the methods adopted have con-
sisted of plowing and hand-picking. The experiments made, how-
ever, on a similar larva with the kerosene-soap emulsion, as narrated
‘in INsgoT LiFE (Vol I, p.48), clearly show that we have in this
insecticide a means of successfully destroying the bulk of the larve
of the rose bug wherever they are known fo be sufficiently abundant
to justify such treatment. A thorough investigation should be
made in the direction of ascertaining the preferred breeding grounds
of the species, and it were rash to say here that we have no effectual
mode of preventing the insect, notwithstanding the disfavor in
which this mode of warfare has been held in the past.

It is evident, however, that for the present we should concentrate
our efforts on the destruction of the beetles especially when they
first issue from the fround and congregate in the garden on our
roses, grapevines, and fruit trees. A brief statement of the various
methods that may be employed for this purpose may prove advan-
tageous. Hand-picking ang' killing the beetles either by crushing
them or throwing them into hot water, or water having a scum of
kerosene upon it, has proved useful and satisfactory in a limited
way, as also the shaking and knocking down of the beetles into pans
or upon sheets saturated or smeared with coal oil.

These measures are best carried out and most satisfactorily in the
early morning hours and toward evening, as the beetles are then
more sluggish and not so quick to take wing as they are during the
heat of the day. White roses, Spireeas, or Deutzias, planted on a

lace, will attract great numbers of the beetles, and thus not only
acilitate the destruction of these last, but act as a kind of protec-
tion to other plants, ' :
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As to other topical applications intended to: destroy the beetles,
whether directly or by poison taken with the food, the experience
with the arsenites is that they are of little avail, and the experience
with. other materials, like heﬁebore and pyrethrum, has been so con-
flicting that we can not consider either of them reliable or satisfac-
tory. Pyrethrum would seem 4o have given on the whole the most
satisfactory results.

The trouble with all these remedies is that the beetles during their
brief season continue to issue from the ground and to congregate
upon their preferred plants in such numbers, under favorable cir-
cumstances, that however fatal an application may be it has to be
continued, and the most persistent may justly become discouraged
in a fight with these beetles when they are abnormally abundant and
swarm to the extent we have known them. -

‘With this insect as with many others success will only follow
diligence in the combined application of the insecticides that have
been found effective, and the persistent shaking on to sheets or
stretchers seturated with coal oil. A few choice plants may be pro-
tected by covering with netting. Another protective measure 1s to
dust the plants with air-slacked lime or gypsum, or to sFray with
- lime water, from one half to one peck of lime to a barrel of water.

S \

ADDED EXPERIENCE DURING THE SUMMER. OF 1390.

Since the publication of the article in INsEcT LIFE we have had
some interesting correspondence on the subject of the. Rose Chafer.

Mr. J. 8. Strayer, of gort Republic, Virginia, wrote, under date of
July 2, emphasizing the fact that the insect breeds in sandy land and
that it has never been known to attack vegetation upon clay lands.
This statement is exaggerated, as the beetle is a strong fiyer and when
sufficient food is not found in its breeding places it will fly to the
nearest point where food is abundant and Wiﬁ attack it whether upon
clay or sandy land. An interesting point which shows the certainty
with which the breeding in sandy soil is known, is brought out by
Mr. Strayer in a statement to the effect that it has even been recom-
mended by gentlemen in his neighborhood to place clay around the
roots of grapevines as protection.. This recommendation is of little
or no value under the circumstances. S

Mr. John K. Hoyt, of Luther, North Carolina, wrote us July 21 that
jarring the vines and catching and destroying the beetles made no per-
ceptible diminution in their numbers. He thought his-entire grape
crop was doomed, but after spraying a row of one hundred vines
with London purple, at the rate of 1 pound of the poison to 150 gal-
lons of water, the beetles entirely deserted them within two days.
The spraying was done on May 29, so that the disappearance was en-
tirely produced by the remedy.

June 19 we received a letter from Mr. E. H. Wynkoop, of Cats-
kill, New York, reporting upon someexperiments with pyrethrum (4
ounces to 5 gallons of water) and with hellebore without effect.
Shaking upon a stretcher saturated with crude petroleum he found

uite effective. A neighbor told him that he had driven the beetles
rom his vineyard by burning pieces of old rubber between the rows.
Mr. 8. Justus, of Mentor, O%no, wrote, June 22, and again Novem-
ber 27, concerning his use of a mixture of unslacked lime and car-
bolic.acid in water in the proportion of 1 bushel of unslacked lime
to 1 quart of acid and 50 gallons of water, He applied the dose

o
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freely and his vines looked white when he finished. He sprayed at
the rate of 5 acres per day and lost no grapes afterwards. The
mixture had no injurious effect on the vines and the experiment was
satisfactory for the reason that a large untreated check patch was
left, on which the crop was entirely destroyed.

In none of the localities mentioned, however, was the rose chafer
as abundant as it seems to have been in parts of New Jersey and
Delaware. The numbers in which they occurred in the two latter
States, as described by Professor Smith, Mr. Beckwith, and others,
would seem almost incredible to one who has not seen one of the
great incursions of this species. The result was that neither of the
gentlemen mentioned were able to find any remedy which would
effectually protect vegetation. Myriads of beetles were destroyed
but their places were filled by others, and by sheer force of numbers
the effect of all remedial work was vitiated. Professor Smith found
that there was scarcely a plant which they did not eat, although
flowers and some fruits are always preferred. He experimented
with pyrethrum, tobacco, London purple, powdered naphthaline,
gure and mixed with carbonate of lime, Eellella)ore, foxglove infusion,

igitaline, quassia and copper compounds, iron solution, kerosene
emulsion, corrosive sublimate, sludge-oil soap, and a mechanical
apparatus consisting of an umbrella with a sack attached. In his
opinion the only way to save the crops is to plant spirsea, roses, or
blackberries between some rows of the vineyard. These plants are
Ereferred, by the Chafers, and by persistent collecting they can be

efgt from the grapes. ¥ ' :
he experience of the past season was discussed at the meeting of
the Association of Economic Entomologists at Champai n, Illinois,
early in November, and the report of this meeting Wﬁl e found in
InseEcT LiFE, Vol. III, No. 5.~ An article by Professor Smith, re-
Enfi\o}d from Garden and Forest, will be found in INSECT Lirg, Vol.
, No. 3.

THE WORK OF FIELD AGENTS.

A BRIEF STATEMENT OF THE WORK OF THE FIELD AGENTS OF THE
DIVISION, ) )

Mr. D. W. Coquillett, the agent stationed at Los Angeles, Cali-
fornia, has devoted most of his time during the past year to the
further improvement of the apparatus and methods used in fumiga-
ting orange trees as a remedgr for the red scale (donidia aurantii
Masgkell). = This process, which is the outgrowth of the experiments
which we began at Los Angeles in 1887, and which was described in
full in our annual report for that year, was, by the work of the season
of 1889, much simplified and the cost of its use was reduced about
one third. -The expensive machinery figured upon Plates IV, V, and
VI of the 1887 report has been greatly simplified, with a correspond-
ing reduction in cost. During the present season still simpler appa-
ratus has been devised and the arrangements have been so perfected
that it is now possible for the planter to fumigate his orchard at the
rate of thirty fo forty trees a night. Most large orchardists, how-
ever, use as many.as six tents at once, and in one case four men,
using six tents, fumigated two hundred and forty trees in one night.
During the past season over twenty thousand trees- have been fumi-

.gated in Orange County alone, and the red scale is being rapidly
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reduced in numbers. Mr. Coquillett is convineed that better results
are obtained than by the use of any kind of spray, and many instances
have occurred where upon large trees treated with the gas he was
unable to find a single living red scale, a result which it would be
hardly possible to obtain by spraying. An interesting point which
has been brought out is that the trees are less liable to injury when
fumigated at night than they are when operated upon in the day-
time, while the gas is just as fatal to the insects at night. This is
accounted for by the fact that in the daytime the light decomposes
the gas into other gases, which, while being more hurtful to the trees,
are not so fatal to the insects. Moreover the trees are mors or less
in a state of rest at night.  Mr. Coquillett reports in full upon appéa-
ratus, methods, and preparations.
- During the winter he carried on a series of experiments with
, washes against another very injurious scale insect, viz, the San José
or_pernicious scale (4spidiotus perniciosus Comstock), using several
‘substances heretofore not experimented with upon scale-insects, such
as salt and water, salt and slacked lime, sulphur, corrosive sublinate,
glue and aloes. The high price of the latter would debar its general
use, but the results were exceptionally good. Of the substances ex-
perimented with the resin wash first introduced in Mr. Koebele’s ex-
periments for the Division was found to be one of the most efficacious
as well as the cheapest.

Mr. Lawrence Bruner, the agent of the Division stationed at Lin-
coln, Nebraska, has investigated an outbreak of a local grasshopper—
Camnula pelluctda—which has for thé pasttwo or three years been
appearing in numbers in parts of Idaho and Utah, but the greater
part of his work has been connected with the collection and study of
the insects injurious to the sugar beet, as the State of Nebraska has
recentlﬁtaken up the cultivation of this crop to a considerable ex-
tent. - Mr. Bruner has found that no less than sixty-four different
insects prey upon this crop at the present time, and the major part
of his report is taken up with the enumeration of these species and
comments upon them. The beet crop is an easy one to which to ap-
ply remedies, for, like the potato, the tops are valueless after a certain’
stage of growth and solutions so strong as ta seriously injure them

~ do not affect the root. Therefore, by a thorough use of arsenical
solutions and strong kerosene emulsion the crop can be kept free
from iunsects.
. The report of our Indiana agent, Mr. F. M. Webster, on insects -

~ affecting cereal grains, relates largely to experiments and_observa-
tions extending over a period of more than six years, to determine
the number and development of broods of the Hessian fly. His ob-
servations and experiments have been made chiefly in the State of

- Indiana. He has found that the double-brooded habit of this inseet,
long ago pointed out by Dr. Fitch, holds true for ordinary seasons
throughout Indiana. The fall brood in the southern portion of the
State he finds to appear some weeks later than in the north and be-
tween the spring and fall broods retarded individuals of the one and
accelerated individuals of the other brood appear, rendering the
striet limitation of the other broods in some cases difficult, or givin
the appearance of an intermediate third brood. The additional thir
brood, if it ever occurs, is. certainly abnormal and unimportant, as
shown by experiments carried out in the field and not subject to the
vitiating influences of the breeding cage. : ]
~ The usual time of appearance of the fall brood in southern Indiana
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is from the last of September to the first of October, so that to escape
the attacks of the fly wheat in this region should bé sown soon after
the first of October. , ‘

In the northern half of Indiana the flies appear from two to three
weeks earlier, and experience has practically indicated that in this

art of the State wheat sown between the 15th and 25th of Septem-

or is the most likely to escape the attacks of the Hessian fly.

The later appearance southward of the fall brood has been noted
by all observers. Mr. Webster’s experiments give more accurate
information as to dates of appearance of the flies and, therefore, of
the best time for seeding in the region under study and will be of
great practical value to the Indiana farmer. His coneclusions will
also apply to a large part of our wheat belt.

The report on this insect also includes some interesting observa-
tions on the effect of the larva on the plants, partictlarly in the
matter of colot; of the effect of the weather on the development of
the fall brood, and concludes with a review of the preventive and
remedial measures. ~ ) :

The report further contains a brief account of the European
grain Toxoptera (1. graminwm), which during the last few years has
been very abundant in certain sections in the West and Southwest,
and which we instructed Mr. Webster early in the year to carefully
investigate. Our knowledge of this recently imported grain pest is
still far from complete, a%chough the season’s observations have
-added considerably thereto. ) ‘

A short report on the grain aphis (Siphonophora avence), supple-
mentary to our article in the Annual Report of the Secretary of
Agriculture for last year, is given, and also brief accounts of the
apple plant-louse (Aphis mali) on small grains, a new species of

iplosis and the twelve-spotted  Diabrotica, of which latter unmis-
takable larve were found eating into the stems of young wheat.

" The principal work reported upon by Mr. Albert Koebele, the
agent at Alameda, California, is a series of experiments which he
has carried on chiefly during the month of September in the Sonoma
Valley to ascertain the effect upon the grape Phylloxera of certain
of the resin washes which proved so valuable when used against the
fluted scale. The results have been quite as good as we anticipated
and the experiments have shown that in the use of these washes we
have a most valuable addition to the remedies for this great pest.

The formula which gave most satisfaction is as follows:

Water to make 50 gallons.

The soda should be dissolved over a fire in 4 gallons of water, then
the resin should be added and dissolved.  After this the required
water can be added slowly while boiling to make the 50 gallons. of
the compound. To this water may be a%lded at the rate of 9 gallons
for 1, making 500 gallons of the dilute compound, sufficient for one
hundred large vines, at a cost of only 84 cents, or less than a cent a
vine.

In addition to this work Mr. Koebele has studied the tent cater-
pillars of the genus Clisiocampa of the Pacific coast and has done
some extensive collecting and breeding of fruit tree and garden pests
in that section of the country. He has also done some excellent
work in the study of parasites of the codling moth and of other
injurious insects.
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Miss Mary E. Murtfeldt divides her report into three sections: (1)
general observations, (2) a few more injurious Microleﬁidoptera on
aﬁ)ple, and (3) experiments with insecticides. - Under the first head
she givesa %eneral account of the injurious insects of the season in
Missouri, calling attention to the comparative immunity from the
chinch bug, the canker worm, and cut-worms. The stalk borer
(Gortyna matela) and the corn ear-worm (Heliothus armigera) were
particularly abundant, while the slug caterpillars or stinging cater-
pillars (family Cochliopodide) were noticed in unusual numbers. -
* All through Missouri and adjoining States there was a notable out-
break of the walnut, hickory, and oak caterpillars (Datana ministra
and D. angusii). One of the most interesting observations'made by
this agent was to the effect that the fall web-worm (Hyphantria
cunea) was extensively preyed upon in Missouri this summer by the
larvee of a Carabid beetFe, Plochionus timidus.
~ In the second section of her report she considers four new apple
- enemies: Penthing chionosema, Proteopteryx spoliana, Steganoptycha
sp., and Gelechia intermediella. Under the head of experiments with
insecticides are given accounts of experiments with X. O. dust, bu- -
hach, arsenites of ammonia, and petroleum sludge. It was found
that dry X. O. dust blown from a bellows during the middle of the
dayisa thoroufghly satisfactory remedy for plant-lice of all kinds.
The arsenites of ammonia when used according to the ;nanufagtur-
er’s directions, one tablespoonful to a gallon of water, proved tg be
an efficient insecticide, but badly scorched the leaves of peach and
cherry, and damaged slightly the foliage of plum, apple, rose, and
squash. The petroleum sludge arrived too late for satisfactory trial,
but Miss Murtfeldt thinks that its intolerable and persistent odor is -
a serious obstacle to its general use, especially in small gardens.

The Iowa agent, Professor Osborn, has continued his work on the

arasites of domestic animals and has submitted for publication in

ulletin form that portion which relates tothe Malloplg
continued his observations on insects injurious to pasturage, a sub-
ject which received treatment in his report for 1889 (published in

ulletin No. 22 of the Division), and reports upon additional species of
importance in this direction. He has also reported upon the insects
of the season in Iowa, mentioning among others two pests new to the
State, viz: Abbott’s white pine worm (Lophyrus abbottii) and the
potato stalk-borer (Trichobaris trinotatus). Some remedial experi-
ments were also reported. He has found that in Iowa the arsenites.
of ammonia in the customary dilution do not injure the foliage of
squash, cucumber, potato, p?um, cherry, box elder, willow, eleag-
nus, elm, mountain ash, birch, apple, raspberry, bean, grass, and
clover, while his experiments seem to show that itis as effectual as an
insecticide as the more generally used Paris green and London purple.

aga. Hehas ;



PLATE II,

Report of the Entomologist, U, S. Department of Agriculture, 1890,

THE LEEFELD FUMIGATOR.
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Fig. 2. Fiz 1.

CERATITIS CAPITATA AND NEPHELODES VIOLANS.
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Fig. 2

PARASITES OF NEPHELODES AND HAMATOBIA.
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THE ROSE CHAFER AND THE GREEN-STRIPED MAPLE WORM.
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THE STATE CAPITOL AT LINCOLN, NEBRASKA, SHOWING TREES DEFOLIATED BY THE GREEN-STRIPED MAPLE WORM.
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THE BLACK SCALE AND LUCILIA CASAR.



REPORT OF THE CHIEF OF THE SILK SECTION,

Str: T have the honor to hand you herewith my second annual re-
Eort as Chief of the Silk Section. The staff, clerical and operative,

as remained as last year, though the correspondence has largely
increasgd, 9,878 letters having been received during the calendar
year 1890, as against 5,448 reported for 1889, The scope of the work
of the Section has not greatly changed, as will be seen from the re-
port which follows, ( . '

- Yours respectfully, +
’ PraIrLir WALKER,

Chaef of the Silk Section.

Hon. J. M. Rusk,
Secretary.,

———

AUTOMATIC SILK REBLS.

My report of a year ago told of our work in the direction of per-
fecting an automatic machine for the reeling of silk, and said that
-while I believed that substantial progress had been .made, still no
conclusive results had been reacheg. I also gave an account of the
improvements in preparatory machinery made by Mr. Serrell, in
France, and of his temporary abandonment of his experiments for
the production of a ma'cgine or automatically reeling the silk, prop-
erly speaking. I can not learn that his course of action has been
changed during the past year. The exhaustion of our funds led me,
too, to abandon my mechanical experiments last spring and they
have not been renewed during the present fiscal year. The growing
conviction that, with existing machinery, silk reeling could be made
profitable, if such legislative assistance as has been asked of Con-
gress wereaccorded, led me to recommend to the Assistant Secretary
the temporary suspension of such experiments, and such suspension
was authorized by him. Itis felt that the establishment of silk reel-
ing in the United States, which we feel sure would follow the legisla-
tion mentioned, would soon draw the attention of inventors to this
matter, and it seems highly probable that the desired result will, if
such circumstances exist, some day be attained and an automatic silk
reel be perfected in time to supply any commercial demand that

may arise for it.
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PROPOSED LEGISLATION FOR THE ENCOURAGEMENT OF SILK
CULTURE. ’ N

During the last session of Congress, while the Committee on
Ways and Means was engaged in the taking of testimony concern-
ing the many industries which the proposed tariff bill would affect,
I was instructed by you, at the request of the chairman of the

_committee, to appear before it and explain the relations which the
raising and reeling of silk pear to the more advanced branches of
manufacture concerned in the production of this textile. In accord-
ance with these instructions I presented myself at the Capitol on
the 6th of January and submitted the facts that I had in my posses-
sion. At the request of the committee I again appeared efore it
early in March to reply to some objections to my suggestions that
had been raised by tﬁ)’e officers of the Silk Association of America.
My remarks on these occasions were published in the report of the

svidence taken by the committee (pages 601 and 1349).

My suggestion was that the committee should recommend a dut

of $1 per pound on reeled silk imported into the United States, I
then believed, as I do now, that such a duty would make it posgible
to conduct the industry of silk reeling, with profit, in the United
States. The representatives of the manufacturers opposed this sug-
gestion most strenuously, saying : First, that silk culture was cl-
matically impossible in our country ; second, that neither the duty
- which I suggested nor any other which I could with any reason
expect to have ingrafted in the bill, would make it possible to reel
silk with a profit in the United States; and third, that if the duty
upon reeled silk which I proposed were levied, it would ruin the
interests vested in the manufagture of silk in this country and, in a
very short time, close all the mills,

The first assumption I refuted from the published books of the
Silk Association itself, and I endeavored to persuade the committee,
and I think with success, that I was in quite as good a position to
judge of the result of any given protection as a body of gentlemen
who made no pretensions to being experts in the industry of silk
reeling, and who were confessedly opposed to its establishment in
our country. Their third objection, however, that it would ruin
the manufacturers, was one which had more effect upon the com-
mittee and, while it seems to me that it was as little founded on fact
as the other two, I was unable to counteract the impression which

-it evidently made,

I therefore suggested that, in place of a customs duty, the comni-
mittee should recommend the granting of a bounty of $1 per pound
. upon reeled silk produced in the United States from cocoons of
American production, and an additional bounty of 7 cents per *
pound for fresh cocoons of domestic growth. The suggestion was -
adopted and incorporated in the t-ari% bill and with it was passed
by the House. he Senate Committee on Finance, however, Te-
ported adversely upon the section and recommended that it be
stricken out, which was done, nor was it restored ih conference.

During the past session a bill for the development and encourage-
ment of silk cultute in the United States was introduced both in the
House (H. R. 137, by Mr. Morrow) and in the Senate (8. 1426 by
Benator Mitchell) at the instance of Mr. Joseph Neumann, of Cali-
fornia. This bill creates a division of silk culture in this Depart-
ment and defines the duties of the Secretary of Agriculture in con-

.
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nection therewith. Most important of these duties are the payment
of bounties on reeled silk and cocoons produced in the United States
and the establishment of sericultural experiment stations for the
education. of the people in the industries of silk raising and silk
reeling and for similar purposes. Amnother bill (H. R. 8675) was
.introduced later in the session by Mr. McKenna for the encourage~
ment of silk culture in the State of California. It proposed nothing
that would not be included in an intelligent execution of the Neu-

. - mann bill.

I am heartily in favor of the enactment of some measure which
will embody the main features mentioned above. This measure was,
you will recollect, referred to you for your opinion by the agricul-
tural committees of the two Houses of Congress, and on your- sug-
gesting that it was perhaps inexpedient to report upon it pending
action upon the revenue legislation which I have already mentioned,
it was, 1 understand, temporarily laid aside. I now most respect«
fully and urgently recommend that the committees of the House
and Senate be requested to take the matter into further considera~
tion, and after suitable amendment to recommend favorable action
upon the bill, » o
. :The passage of some measure which shall give a permanent and
sure encouragement to silk reelers and growers is, in my estimation,
a sine qua non to the establishment of silk growing in the United
States. After carefullg considering the matter I am of the opinion
that better results can be obtained by the payment of a bounty for a
period of, say ten years, than by the imposition of any duty, how-
ever large, upon the manufactured material. The disposition shown
by Congress to grant bounties, ag evidenced in the case of the sugar
industry, will, T hope, lead that body to a favorable consideration of
this suggestion now that the question, as applied to the silk indug-
try, is freed from the entanglement of being embodied in a general
tariff bill. ' ;

Feeling as I do the importance of such legislation to the future of
#ilk culture, and the {)robability that a failure upon the part of Con-
gress to enact it would be very detrimental to the interests of silk
raisers, I deem it proper to present, in as few words as gossible, a
summary of those reasons which have led me to the belief that
under suitable conditions this industry might be made profitable in
our country. Tt has many times been stated in our reports that the
inadvisability of attempting silk culture on a large scale’ had been
established for years by the disastrous results of experiments of this
nature in France and Italy. The average quantity of eggs placed
in incubation in those countries is now about two ounces for each
family. Under such circumstances the Kuropean farmer is not called
apon to employ extra labor, nor are the services of the men of the
family required except during the last few days of the rearing. It
will be understood that the confining of this work to the women and
children necessitates the planting of the mulberry trees in aconven-
ient place near the house, their periodical pruning in such a shape
that their leaves can be gathered economically and quickly,and a fur-
ther condition, perhaps axiomatie, that the persons in charge of the
work shall possess guch experience as will enable them to perform
their labors without serious mistakes or useless friction. It would
be an imputation which Ishould be far from placing upon the women
‘of our farming clagses to suggest that they'are ot as able as their
sisters in Kurope to become expert silk raisers in a short time,
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The work of silk raising occupies from five to six weeks in the
spring of the year, beginning upon the budding of the leaves and
ending, almost everywhere in this country, before the Ist of July.
The labor during the first three weeks of this time is light and it is
only during the last age of the worm that the care required becomes
constant and the toil fatiguing. An experienced woman, with food
at hand in suitablequantities, can easily rear the product of one ounce
of silk-worm eggs, with two or three children to pick leaves for her.
As I have stated before, assistance might be required of the male
portion of the family during the few days prior to the spinning,
when the appetite of the worms becomes almost ravenous. »

‘While the natural food of the silk-worm (the mulberry tree) has
been-planted in comparatively small quantities in the United States,
it is a tree of rapid growth and in four years from the seed it can
safely be denuded ofg its leaves without injury to its vitality. It
may be planted along the fence lines and thus occupy ground that
is so rarely utilized by American farmers. By inquiry I find that
the nurserymen, particularly of the West. have large numbers of
these.trees in stock, which they hold at extremely low prices. In
the meantime, while trees are growing, several of our States have
an abundant supply of osage orange, the suitability of which to
silk raising has long been acknowledged. : 8

‘We have, then, an industry offered to us which should only be
encouraged as one subordinate to the household duties of the women
of eur farming classes, and from which each should be able to
derive a small addition to her annual income by work which lasts
but - little over a month and which is tedious during a period of
not more than ten days. As a return for this labor a woman should
harvest not less than 80 pounds of cocoons per ounce of eggs;
cocoons which are now worth in the neighborhood of 35 cents per
pound (fresh). While she could thus obtain nearly $30 for her
otherwise unremunerated labor from the rearing of an ounce of eggs,
this amount, by the application of more energy and the assistance
of a larger family, might easily be doubled or even trebled by under-
taking a larger crop and still without passing the bounds of possi-
bility. This sum in itself may to some seem a small inducement for
undertaking the work, but such is not the opinion of those who have
become sufficiently expert to be justified in reaching a conclusion’
and who know the amount of labor involved. It is by its multipli-
cation throughout the innumerable families which would be engaged
in the industry, if we produced all of the reeled silk which we con-
sume, that we should add immensely to the aggregate income of the
farming classes of the United States.

Inmy report of a year ago I gave a summary of the total consump-
tion of reeled silk in Europe and the United States, and showed that
we were using about one fifth of that,consumption in our own coun-
try.  Our importations had been rapidly increasing in previous
years, so that for the fiscal year endin .]Xme 30, 1889, we imported
“unmanufactured silk” to the value of $19,333,229. The report of
the Bureau of Statistics for the present year shows the remarkable
increase irt this importation of 25 per cent of the entries for 1889,
the purchases for the year ending June 30, 1890, having reached
$24.331,867.* . '

*8§§e1ed silk, $28,285,099; waste, $951,910; cocoons, $88,522; silk-worm eggs,

s .
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About 87 per cent of the value of reeled silk is the worth of the
cocoons from which it is produced, and it therefore cost the reelers
of the silk imported by us during the last year more than $20,000,-
000 for the cocoons consumed by them. These cocoons would have
been purchased from the farmers, and this amount would have been
added to our aggre ate agricultural inecome, had we produced our
raw silk instead of buying it of foreign nations. ‘

While the introduction of silk culture into the United States
would, like that of any other industry, necessarily be slow, the
object to be attained is so great that we should look ahead a decade
or two to fully understand its import. The importations of reeled
silk into the United States have increased, since 1870, from 583,589
pounds to 5,943,360 pounds, or from a value of $3,017,958 to $23,285,-
099. This is an increase of more than 900 per cent in weight and
870 per cent in value. The growth has been steady, healthy, and I
think I am safe in saying without precedent in any .other industry.
There is no reason to believe that that growth will not continue to
be as phenomenal in the next ten years. I showed in my last report
that the consumption of reeled silk by the Western world from 1884
to 1888 increased but 18 per cent, while our own importations in-
creased 60 per cent. If this continues we shall, before many years,
- be using as much reeled silk as Europe, and, unless our neighbors
across the sea reduce their home comsumption, our own manufac-
turersewill need to seek new sources of supply. Theaverage declared
value of our imports of reeled silk in 1888-'39 was $3.48 per pound
and in 1889-°90, $3.90, an increase of 12 per cent, due almost entirely
to the short cocoon crop of 1889 in France and Italy. Such being
the outlook it seems a penny-wise pound-foolish policy for silk
manufacturers not to heartily favor instead of to oppose the pro-

osed bounties; and such persons as may assist, thougﬁ esitatingly,
in their establishment, will, I feel convinced, find after a lapse of
years that they builded better than they knew

DISTRIBUTION OF SILK-WORM EGGS.

During the season of 1890 there were distributed in forty-two States
and Territories 800 ounces of eggs, divided into 2.250 lots, an increase
of 979. The distribution was as follows; : ‘

State or Territory. 4 Lots. State or Territory. Lots.
Alabama.............. oo 80 | Missouri............couuunes e 211
Arizona......... . 4 1 Nebraska ... . ..ot cviiiieninea il 60
Arkansas........ e 31 || New Hampshire 1
California......: . . 47 || New Jersey..... 47
Colorado..... . 5 || New Mexico..... 4
Connecticut . 15 || New Yorl....... . 88
Delaware........... . 10 | North Carolina...................iveeeunn 7t
District of Columbi . 24 Oho:evveiiiiri s 17
Florida.......... . 55 || Oregon,...... s 1
Georgia...... ..... e 81 || Pennsylvaiia ...............0. e 154
Thnois ...cooovveieniniiineinns 166. || Rhode Island.... e e s 3
Indiana............. . 89 || South Caroiina................ . 21
Indian Territory . 28 || South Dakota................. 10
Jowa......... . 59 || Tennessee.......covivvninrrnrnnenanssnns 25
Kansas....... . 806 | Texas ......oovvnieiiiiiiieiiieaain,s. 54
Kentucky.. 82 || Utah...... e 12
Louisiana., ceas 24 || Vermont,......ovvvvvuninsivinns. . 3
Maine............ . 1§l Virginia...ooovnininnninnni P, e 123
Maryland ..... . . 75 || West Virginia............ .... . 20
Massachusetts. . 80 I} Wisconsin..............cooiiiiiinna, 15
Michigan..... 47 :

Minnesota. ... 14 Total..... ..ovvviiiiii e o 2,250
Mississippi P14
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The distribution comprised the following varieties:
French:

Deydier (Cevennes Iace)......vuueeeeeneeseansnnresss 200
Ribaud YAnge and Gorde (Lower Alps race)
Aubin (improved Var race)...............i.
" FOrné (PYrenees TACE) ...ovveereeenuneeeceanenienans

~ Ttalian: '

Mercolini (Marches race)........... P 100
Pucci (Umbrian race) .. .. .c.covenrereeeeeeeeeneenans 100
Mari (Ascoli race, two varieties, Band P)..... eevees. 100

Of the Deydier (Cevennes) eggs we can say nothing favorable
They were a failyre in the hands of even the most careful raisers,
and this year this house has been left out in placing our orders.
The greater part of our eggs were placed in quarter ounces and in
such small lots should have given at least 100 pounds of fresh cocoons
per ounce. As a matter of fact there were many raisers who did
much better than that, as shown by the following table, but I regret
to be obliged to add that it also shows that the average for every
race was far below that figure. .

_Average Largest
. crop per | crop per

Race. quarter | qu

ounce. |, ounce.

¥

. Oz,

LT
QIO

As will be seen from this table the best lot of coccons raised from

. Umbrian eggs weighed 30 pounds and 6 ounces fresh, which means

more than 120 pounds for the ounce of eggs. Such a result is not
at all astonishing, and by reference to my report of a year ago it
will be seen that it was not as good by 4 pounds to the quarter ounce
as we then obtained in our own rearing. It is, however, too much
to expect persons with ordinary rearing facilities to make as good a
crop as is made in a rearing room that has been prepared with all
due regard to ventilation, and where expense has not been spared to
make 1t satisfactory from that point of view. But there is no rea-
gon why any silk raiser ‘can not obtain a rendition of 80 pounds of
fresh cocoons per ounce, if due care is exercised in following the
necessary elementary rules of practical silk growing, Out of the
eighty-seven raisers of one-quarter-ounce lots of Umbrian eggs from
Wﬁom we have received reports, only eight raised more than 20
‘pounds of cocoons, and I do not scruple to say that insomuch as any
raiser fell short of ‘this amount in the total weight of his crop, to
that same degree he failed to get the results which he and we had
a right to expect from such eggs as were furnished him. What I
have said of these Umbrian eggs is equally true of all the other eggs
distributed, except the Cevennes. o

' As has been shown by the table on page 269, 2,250 lots of eggs
were,distributed last season. This was t%r in excess of the distribu-
tion of 1889 and more than double that of 1888, as shown in former
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reports. Itis a fact much to be regretted that almost everyone of
these applicants had never before applied to us for silk-worm eggs,
and, judging from past experience, are not likely to again. Of the
upwards of 1,000 raisers who were furnished with eggs in 1889, a
little less than 10 per cent had also been applicants in 1888, and of
the 2,200 who applied in 1890 but 62 had ever asked us for a similar
provision in Erevious years. Twenty-two of those were supplied in
all three of the seasons mentioned. ,

All of these persons were requested to make some sort of a report
to the Department of the result of their work, and all were informed
that the Department would purchase their cocoons at a reasonable
price. Notwithstanding this, we have received lots from but about
30 per cent of those persons to whom we furnished one quarter of
an ounce of eggs. Allowing for the sales to the Kansas State com-
missioner and other purchasers, it is safe to say that half of the
raisers made such complete failures that they had nothing to report
upon and nothing to sell.. :

- An examination of the lots received from these small raisers shows

us also the difficulty of teaching them the work by the distribution

of printed matter. Our pamphlets have been prepared in accord-

ance with the methods -adopted by the best silk raisers of Europe,

and whenever our experience has shown them to be deficient in cer-

tain points, we have upon the printing of a new edition endeavored

to bring them more into accord with the needs of:our people. = One

of the points we have called attention to with an especial emphasis -
is the necessity of feeding the worms liberally and regularly, and
still, of the lots which we have received, many show unmistakable
evidence of underfeeding and neglect. This is most distinetly em-
phasized when we receive a lot of cocoons from one raiser which will
average as .large as Fig. A, annexed, while another raiser, with no
more experience and with eggs from the same lot, sends in others
of the size indicated in Fig. B. » ‘

A B

To the more successful one we pay about 35cents per pound of
fresh cocoons, but the failure is well compensated at 20 cents per
pound. It is scarcely necessary to point out the fact that poor
quality and consequent low price are aFmost always the companions
of light weight in the crop, so that side by side we have a person
who realizes $10 from the cocoons produced from a quarter ounce of
eggs, and another who realizés less than $1. In fact we have on
several occasions paid less than 10 cents for the cocoons raised by
such a grower. All of this emphasizes the fact that if silk culture
is to be established in the United States it is absolutely necessary that
means should be taken to come into actual contact with our people
in order to teach them toraise silk-worms successfully. There seems
tobe no better waﬁ than by the establishment of such stations as are
contemplated in the legislative measures that have already been dis-

'y
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cussed.  Far more general good can be accomplished by the estab-
lishment of a few model rearing rooms, where silk-worms can be
properly raised every season, in the full view of everﬂbody who
chooses to examine into the industry. Thus might be greated
several centers from which the industry could be spread over such
portions of the country as are climatically adapted to it. - At present
ar more harm is being accomplished by assisting would-be -silk
raisers to make inevitable failures and thus augmenting the number
of persons who believe, beyond all power of persuasion, that silk
culture is a delusion and a snare for the unwary agriculturalist.
It is not, however, to underfeeding that we must attribute all of -
.the failures that I must report; nor always can it be laid to the door
of that inexperience which, I hope, time will correct. All over the
South the frosts of the early spring killed the already budding mul-
berry leaves and much loss has been reported from eggs prematurely
" hatched before the new growth appeared.
Disease has also made ravages among the silk-worins and much’
"loss is due to this cause. Pébrine has practically been blotted out,
and-of it and muscardine, again common in Kurope, we hear noth-
ing here. The evil comes from flaccidity and, this year, grasserie
above all, maladies which are generally attributable to carelessness
in some step of the work, in the preparing or caring for the eggs or
rearing the worms; but which too often come to the most careful,
owing to bad meteorological conditions.. Grasserie, which usually
attacks but a few worms in a brood, and which, because it is gener-
allyunattended by other diseases, is welcomed by Europeans as a har-
binger of a good crop, has this year carried off whole broods. This,
t0o, was the case in this Department with the worms fed on osage -
orange in 1889. An examination of the reports of those who have
informed us of the prevalence of this malady does not show that-
it was common among worms of any particular race, or due to the
feeding of  any particular food. -

~

THE COCOON CROP OF 1890.

So far as we have been able to ascertain, the following quantities
of fresh cocoons were produced in the different States and Territo-
ries and purchased at the stations mentioned. Six hundred and
eighty-nine lots were purchased at Washington, averaging 16 pounds,
and for them we paid an average of 29.6 cents per pound, fresh (about
89 cents per pound, dry). :

i ‘Washing- | Philadel-
State or Territory ton. " phia. Peabody. Total .

‘ Lbs. Oz. | Lbs. Oz. Lbs. Qz.
Alabama.........oviiiiniineneansnn RN 68 4......i..... 4
ATRANSAS . .ooveeeveiieeniinsie caieneansaniarunenissosenansnanen 3 3
California... ...l ittt iiieens 786 0 61 6 6
Connecticut....... e 50 8§ 5 0 8
Delaware ............ 67 2 68 3 5
District of Columbia. veis 94 10 |...ooiinnls 10
Florida.........oouies ... 8 O 04 8 .. 8
Georgia .. caes 92 Il........... . 1
HROIS .ol 915 b 1 8. 13
Indiana ... . .ot v e 437 10 161 11 5
Indian Territory .. ceis 1 8. ieiinennn g
Yowa.............. et eiiieeeeeitieiiereaeaaaas WG 2 8.9 11
Kansas....... R R S SRR 718 10 PZ g 1
Eentucky. ...t e M 6. 6
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I’hgl"d"" Peabody. | Total
Lbs Ibs. Os.
6
3
1 12
TR 1
1,587 1
1 1
3
30
VI o )
............... 1
332
..... )
23,160 15

VARIETIES OF COCOONS.

" Greatly to my regret, a failure to prepare the illustrations in time,
prevented my inserting in my annual report for 1889 an account of
some of 'the typical races of cocoons raised in Europe. As I there
stated the great bulk of French eggs is produced in the depart-
ment of the Var. The typical race of that department is large and
of coarse texture (Plate I, Fig. 1), more so in fact than is found
profitable by silk reelers who prefer to go to neither extreme, either
1n size or texture. As a result this race has largely been used in
crossing. In the Oriental Pyrenees we find the small, fine Roussillon
race (Plate I, Fig. 3), also rarely reared commercially. The cross-
ing of these two, however, produces a robust, healthy variety, of
%ood rendition and pleasing to the reelers. It is shown at Plate I,
ig. 2, between the other two, so as to be easy of comparison.

The improvement of races is also frequently accomplished by a
change of climate. Such a change has produced from the coarser
Var a cocoon like that shown at Plate II, Fig. 1, when reproduced
in the Oriental Pyrenees. The Cevennes race, again, is of the de-
sired mean, both in size and texture. It is shown at Plate II, Fig.
2. The effect of climate is perhaps most strongly shown in the
white Bagdad cocoons illustrated at Plate III, Figs. 3 and 4. The
former was obtained from M. Marcy, of Grasse, Var, and had been
raised by him but one season since the arrival of the original eggs
from the Levant. The race shown in Fig. 4 had been several times
reproduced in France, though of the same origin as the first men-
tioned. It will be seen how a change of climate and careful selec-
tion have toned down the rugosity of its surface and brought its
shape to that more ordinarily found among European races,

AgG 90——18
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Early in the spring, long before the mulberry leaves were budded
in Washington, there reached us through the State Department,
from the consul general at Teheran, two lots of silk-worm eggs,
already hatching. = They -had been obtained by him from Sabzawar
(Persia) and Herat (Afghanistan). They were raised as well as
gossible, first on lettuce, and later on mulberry leaves, received

aily by mail from Florida. They did fairly well under the circum-
. 8tances, the two races showing no difference in the cocoons. These
were in each case deep yellow and white mixed and were covered
with a large quantity of floss. The sizes of the cocoon with and
without floss are so different that I have thought it interestin% to
show them. They are illustrated at figures 1 and 2 of Plate IIL
The pointed ends, it will be noticed, are in great contrast with the
ordinary rounded cocoon of Kurope. \

A few years ago there were obtained by M. Natalis Rondot, from
Persia, two races called the Shazevar, green and yellow. M. Rondot
considers them, as nearly as possible, the primitive races of the
country, as are the White Cina of China. When received they
showed a good deal of pébrine, and in fact eggs of this race that we
obtained in 1889 from Padua did not give a single cocoon. We
were more successful, however, in 1890, receiving a pinch each of
yellow and of green eggs which did excellently. The cocoons are
very large, as shown in Plate II, Fig. 3.- We have saved some
healthy eggs of each race and made some experiments in crossing,
upon which I shall report next year.

Another type of cocoon is shown at Plate III, Fig. 5. It is of
Cyprian origin, raised one year in Italy and one in Washington.
The cocoons are proportionately longer than most well-known races,
pointed at the end and of rather coarse texture. '

All of the cocoons shown are of the natural size.

E;HE PRUNING OF MULBERRY TREES.

In my annual report for 1887 I described the process of raising
mulberry trees as practiced in the Cattaneo nurseries, in Italy. It
will be seen from that account and from the two plates which ae-
company it, that the tree described is one of the kind called “‘stand- -
ard,” that 1s to say that it is allowed to.branch at a point 6 feet
from the ground. The main object of cultivating a tree as high as
this is to permit of another crop being planted in the orchard, and
it is customary in Italy so to plant corn or wheat, leaving a passage
along each row of trees so tkat the leaves can be picked without in-
i’urin the surrounding grain. The picking of leaves from a tree
ike this requires the use of a double Iadder, and this, among Ameri-
can women, will alone operate to the disadvantage of this style of
pruning.

‘We have, on the Department grounds, a row of dwarf mulberry
trees such as. is shown in Plate IV of this report. The tree there
shown was first made to fork at 1 foot from the ground, a second
time at about 6 inches higher, and still a third time 6 inches higher
yet. It will require but one more crowning,” as this pruning is
called, to get the tree into proper shape; then all that will be necessary
will 'be to cut back the shoots onee in two years in order to obtain a
suitable supply of leaves. As the tree was photographed its foliage
(Fig. ?) weighed 6 pounds. It was 7 feet high and 8 feet across
the branches. To allow for suitable growth these trees should be
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planted about 10 feet apart and make an excellent form for setting
along a fence line, , )

Another manner of pruning is shown in Plates IV and V, copied
from photographs of a half-standard tree. This tree is of the same
age as the other but has been pruned but twice. It is 3 feet from the
ground to the lower fork, and, as was the case with the dwarf, 6
inches more to the upper one. The tree was 7 feet across and 9 feet
high and might be planted in the same manner asthe other. It fur-
nished 14 pounds ofp leaves. ' ’

It may be well to add that the foliage of both of these trees will
probably be three times as great next yearas it waslast, and further,
that the trees were of the seedling white variety (Morus alba), of
which the leaves are small and much indented. = A rose mulberry
tree of the same age and size would probably furnish more than -
twice as great a weight of leaves, an(f these leaves in turn would
give half as much more silk per hundred pounds as those of the seed-
Ling. Assuming these facts to be true, as they essentially are, rose
mulberry trees of the form described above and at the age when
they should be definitely formed (that is tosay four years old) would
give for the dwarf 36 pounds of leaves, and for the half-standard 84
pounds. From this it can be estimated how many trees would be
necessary to furnish the foliage needed to feed the worms coming
from an ounce of eggs, it being remembered that it takes 1,600 pounds
for that purpose.

- It will be recalled that these figures refer to four-year-old trees
which are really about as small as are usually commercially employed.
The trees grow rapidly from that age, and agsuming the weight of
leaves which such a tree will give %o be 100 per cent, the quantit
of foliage will augment, according to Gobin,* in somewhat the fol-
lowing ratio,

Age. Per cent. Age. Per cent.

4 years old 100 || 14 years old. 680

5 years old. 157 |} 15 years old. 741

8 years old. 225 |1 16 years old (s

7 years old. R87 | 17 years old. 805

8 years old... 373 || 18 years old. ............. 827

9 years old... 423 || 19 years old vees 846
10 years old... 463 || 20 years old. 861
11 years old... 566 || 21 years old 868
12 years old... 605 {| 22 years old. 877
13 years old 658

* Muriers et Vers & Soie, Paris, 1874, p. 93: .
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DESCRIPTIONS OF PLATES.

Cocoons of the large Var race (France).

Cocoons of Var crossed with Roussillon.

Cocoons of the Rousillon race (France).

Cocoons of the Var race reproduced in the Oriental Pyrenees
(France).

Cocoons of the Cevennes race (Fra.ncegl.)

Cocoons of the yellow Shazevar race (Persia).

Cocoons of the Sabzewar race (Persia) with floss.

The same with the floss removed.

Cocoons of the white Bagdad race raised one season in France.

The same raised several seasons in France.

Cocoon of a race from Cyprus, raised one season in Italy and
one in Washington. ‘ -

Half-standard mulberry tree before pruning.

The same after pruning.

Half-standard mulberry tree with foliage.

Dwarf mulberry tree with foliage.

The same without foliage and before pruning,

The same after pruning,
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Fig. 1. LARGE VaR.

Fig. 2. VAR AND ROUSILLON CROSSED.

Fig. 3. RousiLLoN,

VARIOUS RACES oF COCOONS.
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Fig. 1. VAR REPRODUCED IN THE ORIENTAL PYRENEES.

Fig. 2. CEVENNES.

Fig. 3. PERSIAN RACE,  SCHAZEVAR.”

VARIOUS RACES OF COCOONS.
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Fig. 2.

Fig, 1.

Fig. 4.
Fig. 3.

Fig. b,

VARIOUS RACES OF COCOONS.
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Fig. 1. Fig., 2

THE PRUNING OF MULBERRY TREES. HALF-STANDARD TREE.
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HALF-STANDARD MULBERRY TREE.
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Fig.2, Fig. 3.
PRUNING OF MULBERRY TREES, DWARF.



REPORT OF THE ORNITHOLOGIST AND MAMMALOGIS‘T.

Sir: I have the honor to submit herewith my fifth annual report
of the doings of the Division of Economic Ornithology and Mam-
malogy, covering the year 1890. It consists of two principal parts
‘or sections in accordance with the two linesof work carried on by
the Division—the one, a study of the economic relations of mammals
and birds which are beneficial or harmful from a directly economic
standpoint; the other, a study of the geographic distribution of
species.

As stated in my last report, the office force of the Division is
wholly insufficient for the rapidly increasing demands of the investi-
gations in hand, and the mere routine work has already outgrown
the means at command for its proper accomplishment. During the
year 1890 about four thousand letters were written, copied, indexed,
and mailed, and several thousand circulars and schedules were dis-
tributed. , During the same period the number of letters received
was more than five thousand, and more than half of these were ac-
companied by schedules, lists, reports, or other records of observa-
tions, all of which were examined, indorsed, jacketed, and either
filed for future reference or at once utilized in studies already in
progress. Other routine work has comsisted in attending to the
needs of field agents, in identifying specimens, comparing and cor-
recting proof, preparing and revising card lists of correspondents,
filing certain classes of reports received, typewriting franks for the
distribution of documents to American and foreign correspondents,
compiling a reference list of publications useful in the regular work
of the Division, preparing colored diagrams or maps in connection

~with the work on geographic distribution, and miscellaneous work.

' Tt is gratifying to record the fact that the restriction referred to
in my last report as seriously affecting the scope of the work, has
been removed by Congress, in obedience to your urgent recommen-
dation, and that the Division is now in effect a biological survey,
it having been authorized to undertake a comprehensive investiga-
tion of the geographic distribution of animals and plants.

I beg to call your attention to the inferior colored illustrations
contained in the last annual report and in other publications of the -
Division. The originals from which these pictures were reproduced
are of the highest quality, while the prints in the reports are the
cheapest chromos-—coarse, dauby, and differing widely in different
copies. Such figures are discreditable to the Department and a dis-

race to the National Government. Unless it is possible to obtain
Ulustrations that are at least respectable it is better to do without
them altogether.

Respectfully,
C. HART MERRIAM,
‘ Chief of Division of Ornithology and Mammalogy.
Hon. J. M. RUSK,
Secretary.
v
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‘WORK OF THE YEAR.

SECTION .OF GEOGRAPHIC DISTRIBUTION.

The work accomplished in the section of geographic distribution
may be conveniently summarized under two heads, namely, (1) .
office work, and (2) t?:ald work. ‘

(1) Office work.—The office work has consisted largely in collect-
ing and tabulating records of the occurrence of certain species of
mammals, birds, reptiles, and plants for the purpose of mapping
their distribution; in working up the results of the field work car-
ried on by the Division; in the care and arrangement of the material
sent in by field agents and others; in the identification of specimens
sent to the Department for that purpose, and in the preparation and
publication of reports based on the investigations of the Division.

In mapping the distribution of species an obstacle is frequently
encountered in the unsettled status of the species themselves, for it
is impossible to map the distribution of animals which have not
been named, and whose relationships are unknown. In the light of
the large series of specimens collected by the Division in regions

_heretofore unvisited by naturalists, many groups require thorough

- revision before the species can be correctly named. The results of
these critical studies appear in NORTH AMERICAN FAUNA, the publi-
cation containing the results of the scientific work of the Division.
Two numbers of NorTH AMERICAN FAUNA (Nos. 3 and 4) have been
prepared and issued during the year, the first comprising the results
of a biological survey of the San Francisco Mountain region and
desert of the Little Colorado, in Arizona; the second containing
desi:riptions of a number of new species of North American mam-
mals, ‘

(%) Frield work.—Field work has been carried on during the year
in parts of Minnesota, Nebraska, Wyoming, Utah, Nevada, Idaho,
Oregon, Washington, California, Texas, Mississippi, and Alabama,
and several thousand specimens, including many species new to sci-
ence, have been secured and now form a part of the national collec-

_tions at Washington, ‘

SECTION OF ECONOMIC RELATIONS,

The economic work of the Division, that devoted to the study of
species directly injurious or beneficial to agriculture, has been con-
fined mainly to investigations connected with the preparation of the
- four bulletins already announced, namely: ,

(1) An llustrated bulletin on hawks and owls.—This bulletin is

now completed and will be published as soon as funds are available
for the purpose. In its preparation the stomach contents of about
2,600 hawks and owls, representing 45 species, have been examined
‘and the results tabulated; and to the massof facts thusobtained the
Eublished observations of reliable naturalists throughout America
nave been added. The conclusions based on the study of this vast
amount of material are irresistible. It is shown beyond question
that the American hawks and owls, excepting the few species which
habitually prey upon domesticated fowls or beneficial birds, are of
great value to the farmer, destroying rats, mice, gophers, squirrels,
and insects. :

(%) Bulletin on the gophers of the Mississippt Valley.—Work on
this bulletin has been continued during the year, and much valuabl~
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information has been secured concerning the distribution and rav-
ages of the several species. : ;

(3) Bulletin on crows.—Work on this report has been continued,
but it is deemed inexpedient to publish the result until additiona
material has been obtained. It is believed that somedisputed points
- in the history of crows have been settled finally, but others need
further study and experiment. The harm done to newly planted
corn by crows is counterbalanced in some degree by their services
as scavengers, and in the destruction of field mice and insects; more-
over, comparatively inexpensive methods of protection have been
found for this crop.- But when the destruction of chickens, C{'oung
birds, and eggs is added to the havoc wrought to grain and fruit
during the summer and autumn, the account refuses to balance with-
out additional evidence in favor of the crow. Such evidence may be
found in the destruction of harmful insects; butin order to prove or
disprove this claim, as well as to determine the extent of injury to
the young and eggs of valuable birds, it is necessary to examine the
stomachs of numerous crows killed under favorable circumstances
during the spring and summer. One thousand stomachs (two thou-
sand would be better) from farming lands in a dozen different States
would make it possible to settle with comparative accuracy most of
the disputed points, but such stomachs are not easily obtained. In
response to an appeal in the Annual Report of 1888, a few offers of
assistance were received, and eventually a few stomachs, but in
almost every case the volunteer assistants found it much more diffi-
cult than anticipated to kill crows in warm weather, and less than
one hundred crow stomachs in all have been received. A. few of
these were empty, and others were taken in cold weather; so that
only two or three dozen contain evidence pertinent to the investiga-
tion. It is hoped that during the coming season farmers and others
interested in the matter will coSperate with the Division in order
to secure a sufficient number of stomachs for the completion of this
work. Anyone willing to assist will be furnished directions on
application to the Division.

The insect remains from the stomachs of fifty crows were submitted
to Prof. C. V. Riley, Entomologist of the Department, for examina- -
tion, and his report on them has been received. ~

(4) Bulletin on crow blackbirds.—1t is intended to make this bulle-
tin as thorough and comprehensiveas that on the crow, and the work
is being carried outin the same manner. Crow blackbirds are guilty
of some of the same crimes as crows, but also have habits peculiar
to themselves. As they nest in communities and may be found in
flocks at all seasons in some parts of the United States there is less
difficulty in collecting them, and the Division now has on hand about
five hundred of their stomachs, many of which have heen examined.

In connection with the three bird bulletins mentioned above, 1,017
stomachs have been examined since January 1, 1889, while about 250
more, mainly those of bobolinks, meadow-larks, bluebirds, and wood=

eckers, have been examined in compliance with special requests
or information as to the food of these particular gpecies.

The bobolink stomachs were examined with a view to determining
the summer food, and the results showed beyond question that during
the breeding season these birds are not only harmless but decidedly -
beneficial. All the stomachs contained inseets in abundanece, and
many of them larve injurious to grass lands. ’

The investigation of the food of the meadow-lark (Sturnella magna)
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was undertaken in response to inquiries concerning its alleged fond-

ness for clover seed; hence stomachs collected in autumn only were

examined. These were thirty in number and were collected at va-

rious places in North Carolina, New York, Pennsylvania, and Ten-
- nessee during the months of October and November. At least 99

per cent of the contents of all these stomachs consisted of insects and
- only one contained no insects. The remaining 29 contained 25 cat-
~erpillars, 57 grasshoppers, and more than 80 beetles. About 100 seeds
-were found, of which 15 were clover, 13 wheat, oats, and corn, and
the rest grass and weed seeds. Hence it is evident that the Meadow-
lark is one of the birds which the farmer should protect.

In connection with these food investigations the value of the ref-
erence collection of seeds has been demonstrated constantly. Asyet’
it contains only about 240 genera of seeds, one third of which were
added during the year. It still lacks many common species of the
eastern United States on which some of our birds feed.

Since January 1 the collection of stomachs has been increased by
1,098, the total number now on hand being 11,812. During the same
time 1,265 stomachs have been examined.

A Dbiological clerk was added to the force of the Division in August
and much better progress is now being made in the determination of
the food contents of bird stomachs. :

COLLECTIONS OF THE DIVISION.

“The collection begun by the Division a little more than a year and
a half ago has made gratifying progress, now numbering upwards
of 4,000 specimens of mammals, 1,300 birds, and 500 reptiles and ba-
trachians. '

IDENTIFICATION OF SPECIMENS.

As stated in previous reports, the Division is prepared to identify
and return specimens of mammals and birds received for that pur-
pose. Such specimens may be sent by mail post free in l}))a,cka,ges to
which return penalty envelopes are attached. The number of speci-
- mens received for identification from field agents and others during

the past year aggregated more than %,500. Notwithstanding the

fact that much labor is involved in the determination of these speci-
‘mens, and that their numbers are increasing year by year, ever

offort is made to give thework the attention its importance deserve

SEED PLANTING BY BIRDS.
. By WaLter B. BARROWS, Assistant Ornithologist.

Tor centuries the fact has been recognized that birds are instru-
mental in distributing the seeds of some plants, and that they are,
to use a hackneyed expression, one of the agencies in forest rotation
and in resurfacing with vegetation tracts swept bare by wind, water,
fire, or the hand of man. : -

Examples of this kind of work by birds have been cited with some
. care and detail by a few good naturalists, while sweepin, generali-
zations and extraordinary applications have been made by writers
on popular natural history. o

1t is not for me, at least at the present time, to commend or criti-
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cise either class, but with the hope of adding a few grains of solid
truth to the commmon fund of knowledge, and }iarticula,rly with the
desire of awakening interest in facts which almost daily pass un-
noticed by farmers, sportsmen, and field naturalists, I have brought
together a few of the notes made in connection with the field work
and routine examinations of bird stomachs in the U. 8. Department
of Agriculture. , ’

The smaller land birds of a country, especially those supposed to
be beneficial or harmful, are commonly divided into two great groups,
insect-eaters and.seed-eaters, and this division, though strongly ar-
tificial, still has some warrant in fact. When legislators wish to
a,ggea,r extremely exact without specifying each bird by name, they
add another category, that of song-birds, and thus many of our State
laws aim to protect song and insectivorous birds, while the seed-
eaters, so-called, are denied any protection, or get whate safety they
can from alliance with “song-birds.”

As a rule, however, the seed-eaters are not the seed-planters; on
the contrary, the insectivorous birds more often sow seeds than the
true seed-eaters, while the song-birds, particularly the thrushes and
their allies, are still busier seed-planters. These statements, at first
sight so contradictory, will become intelligible perhaps under the
reminder that seeds, as such, are eaten for the kernel or embryo
which they contain, and the grinding and digestion of this neces-
sarily destroys the seed. Many fruits and so-cailed berries on the
other hand, are eaten solely for the nourishing matter surrounding
or attached to the seeds, and in most such cases the seed escapes
.destruction and is dropped either by ejection or rejection at a dis-
tance from the parent plaut. In other words, seeds which simply
contavn nourishment are eaten and destroyed, while seeds which are
contained in nourishment are eaten and survive. :

Thus it happens that the armies of sparrows, finches, and similar
birds in winter eat and destroy tons o%) grass seed and weed seed,
while the same birds in summer and autumn may eat bushels of blue-
berries, huckleberries, elderberries, raspberries, strawberries, and
similar fruits, and distribute their unharmed seeds over thousands
of acres, which otherwise might never support a growth of these
species.

But there is every reason to believe that the birds just mentioned
do not eat, even at the height of the berry season, one quarter as
many berries as some of the so-called insectivorous birds, such for
example as the thrushes, catbird, mocking-bird, orioles, wax-wing,
vireos, and woodpeckers. As a matter of fact, however, that which
is definitely known on this subject is so little in comparison with
what easily might be learned, that we can scarcely do more than
call attention to our astounding ignorance of the food of some of
our common birds,

The few berries already mentioned are such as ripen in summer
or early autumn, and without exception disappear before cold weather
sets in. Numerous other fruits, however, ripen during autumn and
many of them clinging to the twigs throughout a considerable
part of the winter afford a food supply for numerous late migrants
and winter residents. Among such fruits may be mentioned the
berries of the holly (Ilex), cat-briar gSmilam), bitter-sweet (Ce-
lastrus), sour-gum (Nyssa), flowering dogwood (Comus)b, moun-
tain ash and chokeberry (Pyrus), ha,ck%erry (Celtis), bayberry
(Myrica), and the various sumachs and other species of the genus
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Rhus. Anything like complete lists of the fruits eaten by birds, or -
~ of the birds which eat the different fruits would be tedious in the
extreme, and moreover it is extremely improbable that any gingle
individual or institution in this country possesses the data for mak-
ing such lists. ; ' : ;

The collection of stomachs in the Ornithological Division of the
Department of Agriculture now numbers nearly 12,000, and is daily
increasing, yet in this large collection very few species indeed are
represented by a fair number of stomachs taken at all seagons of
the year. Recently a question arose as to the food -of the Upland
Plover (Bartramia), and the collection being appealed to showed
only a single stomach. A short time ago, after taking about one
hundred seeds of -five different kinds from less than a dozen stomachs
of the Yellow-rumped Warbler (Dendroica coronata), I turned to -
compare these Witﬁ the stomach contents of the Palm Warbler
(Dendroica palmarum_ hypochrysea), and was disappointed to find
but two stomachs of the latter species taken in autumn. All this
ig through no fault of the Division of Ornithology, but simply re-
sults from the size of the field. Several hundred species of birds
aTe common in one part or another of our great country, and it is
not to be expected that any collection can show a dozen stomachs of
each species for each month of the year. '

But although we may not at present list either the seeds that are
oaten or the birds that eat them, we may get some useful hints and
perhaps draw some conclusions from the facts which have been ob-
served already. It has been stated that many insectivorous birds
eat fruit. Ome of the most noteworthy examples of thiskind is seen
in the case of swallows, birds usually considered to be strictly insec-

tivorous. I am free to confess that ten years ago I should have
scouted the idea that swallows ate anything but insects, and had the -
farmers and fishermen along our Atlantic coast asserted: then that
~ swallows ate bayberries by the thousand in August, just before leav-
ing for the South, in all probability I should not have given the mat-
* ter a second thought, although the proof was directly at hand. - Nev-
ortheless it is now certain that several species of our swallows, notably
the white-bellied, bank, and barn swallows, do feed very largely on
the baYberry or waxberry (Myrica cerifera) wherever it is found; and
my only regret is that I was so blind years ago as not to see that the
gwallows hovering by thousands among the bayberry bushes were
greedily eating the berries instead of picking up flies as I then sup-
%osed. My eyes were first opened to this habit of the swallows by
r. A. K. Fisher, and to the same person I am indebted for several
similar hints, among others for notes relating to the fruit-eating
habits of the vireos. Having seen a kingbird (Tyrannus) orging
himself with cultivated cherries about six years ago, my faith in
urely insectivorous birds was considerably shaken, and the revela-
tion in regard to swallows and bayberries completed its overthrow.
It may be remembered that the annual report of the Ornitholo-
gist of the Department of Agriculture for the year 1888 contained
sorne statements in regard to crows eating seeds of poison ivy, state-
ments for which the present writer was responsible. Among these
was the remark that the excrement from a crow roost at Ar ington
Cemetery contained a large number of seeds of poison Rhus. Mr.
Otto Widmann, of St. Louis, wrote me soon after stating that in his
own experience with crows he had always found the seeds in the
pellets or castings ejected from the mouth, never in the droppings.
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This led to further investigations, and although in one or two in-
stances seeds were found in the intestines of crows, it was found
that the great majority of seeds, with much gravel and other indi-
gestible matter, were ejected by the mouth after the nutritious mat-
ter had been digested. : : ‘

Two living and healthy crows were procured, and were subjected
to careful experiment for several months, and it was speedily shown
that they were able to disgorge at will anything digestible or indi-
digestibf,e, or in any way distasteful. As for poison ivy berries one
crow swallowed over eighty in a few moments, and ‘within forty
minutes ejected the seegs by the mouth, all cleaned, polished, and
enveloped in a thick coating of sand. Whenever grain or seeds -
were fod to these birds they invariably swallowed large quantities
of sand after it, scooping it up, a teaspoonful or more at a time, and
washing it down witﬁ repeated swallows of water. .

It seems hardly necessary to say that any bird who treats berries
or stone fruits in this way, undougtedly distributes the seeds under
such conditions that many are sure to grow. In order to give some
idea of the number of seeds thus distributed by crows alone, it was
stated in the Annual Report for 1888 that a single pound of dried
deposit taken from the Arlington roost contained by actual count
1,041 seeds of poison ivy (Rhus toxicodendron), 341 seeds of poison
sumach (Rhus venenata), 3,271 seeds of other sumachs, 95 seeds of
Virginia juniper, 10 seeds of flowering dogwood, and 6 seeds of sour-
gum; a total of 4,764 seeds. The material, which covered about 4
square feet, was taken at random from above the Jayer of leaves
and represented the average deposit on the roost at that time. As
the roost covered upwards of 15 acres this would give a total in
round numbers of 778 million seeds, or enough to plant more than
1,150 acres as closely as wheat is sown. '

By actual experiment it was shown that at least 90 per cent of the
¥oison seeds found at the roost were entirely uninjured, and under

avorable conditions would grow. Of course the conditions were
not favorable at the roost, and most if not all the seeds would per-
ish, but it should be remembered that on an average the crows are at
the roost only about one half the time during the winter, thus spend-
ing twelve hours of daylight scattered over the surrounding country.
and twelve hours more at the roost. . In view of what has been sald
about the rapidity of digestion in crows, it seems certain that as
many seeds would be scattered away from as at the roost and many
of these would be sure to grow. :

It seemed perfectly natural to conclude that crows did much harm
by thus sowing poisonous seeds; but while subsequent investigation
does not lessen our estimate of the harm thus done, it appears that
if we condemn the crow for this we must also condemn many other
birds. How many we do not know, but we have found large num-
bers of seeds of poison sumach in the stomachs of the bluebird
Sialia sialis), Yellow-rumped Warbler (Dendroica coronata), Flicker

Colaptes auratus), Downy Woodpecker Dryobales pubescens),

airy Woodgecker (D. villosus), Pi?ea,ted oodpecker {Ceophlazus
g@leatus), and Bob White (Colinus virginienus), and there is little

oubt that they will be found in the stomachs of many other birds
when a systematic search is made. At the same time it is unsafe to
predict it except in a very few cases. :

Although the common crow undoubtedly is very fond of poison
Rhus berries, the fish crow (C. ossifragus) appears to avoid them,
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since the examination of twenty-six stomachs of this species failed
to show even a trace of poison Rhus. This is the more remarkable
because the stomachs did contain the seeds of many other fruits
gncluding seeds of harmless sumachs), and it has been observed that

sh crows seem to be much heartier fruit eaters than the common
crows. Nevertheless the number of stomachs examined is far too
small to base any argument upon, and it will not be strange if all
the stomachs examined hereafter be found to contain large quanti-
ties of these seeds. :

Similarly, it was at first believed that all the woodpeckers would
be found to eat these poison berries in autumn and winter, but the

- recent examination of thirty stomachs of the yellow-bellied wood-
pecker (Sphyrapicus) fa,iledy to give any proof of it in this species,
although the seeds of cherry, grape, sour-gum, and flowering dog-
wood were abundant. ‘

One fact perhaps is worthy of note in connection with the fruit-
eating habits of birds. It has been assumed, and in some cases un-
doubtedly has been proved, that the bright colors of fruits have been
developed or acquired because of their usefulness in attracting the
attention of animals which feed upon them. Both Darwin and Wal-
lace speak particularly of red, yellow, and white fruits in relation
%o this use. In the case of the genus Rhus, we have common, harm-
less species which bear very cons icuous, large, compact bunches of
red berries, which certainly are e ible, and which yet contain com-

aratively little nourishment. The berries of the poison-species of

hus, on the contrary, are greenish or yellowish-white, mostly in
small and ‘inconspicuous clusters, yet they contain a relatively larger
amount of nourishment than the harmless species. Berries of all
the species are sought for and eaten by birds of many species, and
the fruit clings to the stems very tenaciously, so that unless torn off
by birds or other animals it would persist all winter. Now, it has
been noticed that about Washington, even in open winters, when
bird food of most kinds is reasonably abundant, the berries of poi-
son sumach (Rhus venenata) disappear almost entirely before mid-

" winter, and those of the poison 1vy (Rhus towicodendron) become
scarce soon afterward; while the more conspicuous berries of the
harmless sumachs usually remain untouched until later in the sea-
son, and in many cases are never eaten at all. These facts would
_geem to indicate a nice power of discrimination on the part of birds,
but T am not able to account satisfactorily for all the facts in this
and similar cases. :

I would also call attention to our lamentable ignorance as to the
species of birds which have the habit already alluded to, of ejectin

by the mouth seeds and other indigestible substances taken with food.
‘What birds possess and exercise this power and what birds do not?
Bluebirds swallow entire the large fruits of the sour-gum (Nyssa)
and flowering dogwood (Cornus florida); do they e{ect the seeds, or
is it possible that they pass entirely through the alimentary canal?
Vireos feed on the large fruits of the sassafras and the even larger
ones of some magnolias. In such cases what becomes of the seeds?
These and scores of similar questions might be easily answered by
any intelligent farmer or collector who would take the trouble to
dissect a few specimens at the proper season, or to watch carefully
caged specimens fed experimentally. Doubtless many already know
just the points that others are wishing to know. Let me beg, then,
that others may be given the benefit of your knowledge, and espe-
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ciallilet me ask that so far as possible no collector will throw away
the skinned carcass of a bird without at least a glance at the contents
of the stomach and a brief note on the label of the skin. And if at
times anyone, sportsman, collector, or farmer, finds it convenient to-
preserve and forward to the Department of Agriculture the stom-
achs of the specimens killed (no matter how common or well known
they may be), the additional trouble taken will be acknowledged and
fully appreciated by the Division of Ornithology, and may aid in the
solution of economic questions of very great importance.

BIRDS WEHICH FEED ON MULBERRIES.
‘By Dr. O, HART MERRIAM.

Groves of mulberry trees during the period of fruitingare thronged
by hundreds if not thousands of birds, comprising many species
and representing diverse groups. Such insectivorous kinds as fly-
catchers, warblers, vireos, and even cuckoos, form a part of the
heterogeneous assemblage, departing from their customary diet long
enough to join the multitude of blackbirds, orioles, finches, sparrows,
tanagers, waxwings, catbirds, bluebirds, and thrushes, which from
daylight until dark gorge themselves upon the tender berries. It
seems incredible that such small birds as warblers, vireos, and the
least flycatcher can open their tiny mouths wide enough to swallow
such large berries as they really do gulp down with little effort.

I know of no better tree than the mulberry to plant in public and
private grounds for the purpose of attracting our resident birds; but
unfortunately it does not thrive well north of the limits of the so-
called Carolinian Life Zone. The black and the white mulberry
(Morus nigra and M. alba) are the species here referred to.

The following list is incomplete, including such species only as
have been actually observed, by Dr. A. K. Fisher and myself, in the
act of feeding upon mulberries at Sing Sing, Westchester county,
New York, and in the grounds of the Department of Agriculture,
‘Washington, D. C. Several additional species seen in the trees with
the others, but not noticed in the act of swallowing berries, are
excluded.

Partial list of birds which feed on mulberries.

Yellow-billed Cuckoo (Coccyzus ameri- Son% Sparrow (Melospiza fasciata),
canus). English Sparrow (Passer domesticus).
Downy Woodpecker (Dryobates pubes- | Scarlet Tanager (Piranga erythromelas).
cens). Cedar Waxwing (dmpelis cedrorum).

Kingbird (Tyrannus tyrannus). Red-eyed Vireo (Vireo olivaceus).
Pheebe (Sayornis phoebe). ‘Warbling Vireo (Vireo gilvus).

‘Wood Pewee (Contopus virens). Cape May Warbler (Dendroica figrina).
Least Flycatcher (Empidonax minimus). | Yellow Warbler (Dendroica estiva).
Cowbird (Molothrus ater). Bay-breasted Warbler (Dendroica cas-
Orchard Oriole (Icterus spurius). tanea).

Baltimore Oriole (Icterus galbula). Catbird (Galeoscoptes carolinensis).
Purple Grackle (Quiscalus quiscula). ‘Wood Thrush (Turdus mustelinus),
Purple Finch (Carpodacus purpureus). Robin (Merula migratoria),

Goldfinch or Thistlebird (Spinus tristts). | Bluebird (Sialia sialis).

Chipping Sparrow (Spizella socialis). )



REPORT OF THE STATISTICIAN.

SIR: I have the honor to submit my twenty-second annual report
as Statistician of the Department of Agriculture. :

The office is better equipped for efficient service than in any for-

mer year. The clerica% force is ample, and its morale high. There
- has always been a difficulty in obtaining efficient expert service for
special investigation and for codrdination of foreign statistics, from
inability to pay what such service commands in unofficial station.
In this respect there has been some amelioration, and further im-
proveinent is expected. But this branch of the service is ever handi-
capped by the existing clerical classification, which tends to reduce
the civil list to a dead level of mediocrity.

Official exchanges are more extensive than ever before. Statistical
documents are received directly from the principal governments of
Europe, Asia, Australasia, South America, and from Canada and
Mexico. Their diversity in language, denominations of money, and
in weights and measures, as well as in methods and subjects of in-
vestigation, complicate and increase the labor of compilation and
collaboration.

The crop-reporting service is more extended than at any former
date, and the constant aim has been to increase its efficiency. It
is duplicate in orgsanization, one set of correspondents reporting
directly to this office, the other to State agents, who consolidate
their returns and report State averages for comparison with those
produced by the tabulation of the regular returns. There are 2,338
counties, each represented by a chief correspondent, aided by at least
three assistants, from which reports are regularly made to the De-
partment. The corps of the State agents is also very large. Effort
13 made to obtain men of largest experience and best judgment for
this service—men of ability and character, of promptness and relia~
bility, of public spirit a,n&7 esprit_de corps as farmers. Some have
been twenty years in the work. They have undoubtedly done more
extensive ang valuable service than any corps of voluntary corre-
spondents in any line of organized effort in the history of the coun-
txay—content/with the compensation afforded by a consciousness of
advancing the local and general interests of agriculture and pro-
moting the public good.. In both lists there are about thirteen thou-
sand who regularly contribute to the preparation of the county esti-
mates.

These correspondents are engaged in a grand work of primary sta-
tistical education. The masses of the people in this country are per-
haps freer from ancient prejudices against the ‘“numbering of the peo-
ple,” the census of crop production, and the publicity of information
concerning current crop prospects than those of any other. Con-
scious of existence under free government and liberal institutions,
they cower under no tyranny and fear no oppression. They seek
only equitable compensation for their labor in production. To ob-
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tain this a knowledge of the amount and quality of products, not
enly of this country but of other countries competing in the same
" ‘markets, is absolufely necessary; and this can not be obtained in
' any other way so fully as by the Government in cod eration with
other governments. Were it possible, as it is not, for American
farmers to obtain this information without Government aid, and
keep it a secret of their own, they would be at the mercy of spec-
ulators more than ever, as the great advantage and benefaction of
national crop reports consists in their regulation of the wild move-
ments of speculative trade, which does not hesitate to exaggerate
conditions, misrepresent facts, invent misstatements, and circulate
all this misinformation -in newspapers of the largest circulation.
This causes constant fluctuation in the market, not only facilitatin,

speculating movements, but giving opportunity for largest actua
buying of farmers when prices are most depressed. The tenor of
best commercial opinion sustains the authoritative character of the
national crop report. ;

The demand for agricultural statistics as a basis for legislation
and for intelligent action in business, has never been more eager and
general than in the past year. Representatives and citizens of for-
eign governments have, geen supplied with data in response to re-
quests for information.  Associations, industrial and commercial as
well as agricultural, have sought statistics of production and distri-
bution, and editors and authors are constantly requiring and receiv-
ing systematic collations of facts required in supplementing their
own investigations. ; ,

‘The warmest expression of popular appreciation of the work of
this office during 1?11e past year has been in commendation of the
agricultural graphics extensively distributed to associations, com-
mercial exchanges, schools, and ﬁbra,ries, especially the ¢‘Album of
Agricultural Statistics.” The edition is now practically exhausted,
but a series under the name of “Album of Agricultural Graphics”
is nearly ready for distribution, presenting the value per acre of
each of the ten principal crops which are annually estimated. - No
small part of its utility comes from the fact that it gives, not the
value for a single year, but the average of ten years, thus immensely
~ increasing its value as a fair comparison of the averages of the differ-
ent States. Another series, now ready for distribution, is a set of
six large chromolithographic maps for the use of schools and agri-
cultural institutes, showing the yield of wheat per acre, the distri-
bution of oats and corn, the values of cows and other cattle, and the
distribution of rural population.

Investigations are in progress to show the development of the
agricultural resources ofp the Rocky Mountain States and Territo-
ries, and bulletins presenting such statistical surveys will be issued
from time to time as rapidly as practicable.
~ Special investigation of the statistics and technology of the vegeta-
ble fibers, and those promising future development as sources of new
industries, is in progress under an expert, and one report has been
issued during the year. Others are in progress.

The office force at present consists of sixty persons, to whom ac-
knowledgment is made of efficient service an&) willing codperation
in'the work of the year.

J. R. Dopnag,

Hon. J. M. RuUsK, Statistician.

Seeretary. .~ '
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CROPS OF THE YEAR.

A careful study of the meteorological records of the growing
season during 1890 shows that the year was an abnormal one, both
in distribution of temperature and rainfall over large sections of the
most prominent agricultural States of the Union. With our wide
expanse of territory there is almost every year in some portion an
. unfavorable season, resulting either from drought or an excess of
moisture, or from both, at different periods during the season, but
the present year is especially remarkable for its abnormal distri-
bution of moisture. In the Atlantic States and in portions of the
cotton belt there was a large excess over the normal rainfall; so
much that considerable damage to cotton, potatoes, and some other
crops resulted. This was more than balanced by the very heavy
deficiency which prevailed in the Upper Mississi piand Missouri Val-
leys and.on the Paci§ic coast, where the rainfall was so scant that
over large areas the results of the season were disheartening in
the extreme. In the Missouri Valley, including a large portion of
the fertile soils of Nebraska, Kansas, and Northern Missouri, the
deficiency in rainfall was accompanied during a portion of the year
by exceedingly high temperature, making if a period of drought
hardly equaled by any in the record of that agricultural region. -
During the growing season vast areas of yellow and shriveled corn
and fields absolutely abandoned testified to the extremity of the dis-
aster, and the final results of the harvest after husking was quite in
keeping with the gloomy prospect. '

A comparison of the Signal Service records shows that the effects
of the drought of the present year were intensified by the fact that
last season in the same districts there was a marked deficiency in the
moisture supply, rendering the ground still more parched under
the blazing sun and cloudless skies of the present year. In the,fol-
lowing presentation from official records the aggregate rainfall dur-
ing the growing season from Avpril to Se tember, for 1889 and 1890,
as compared with the normal determined by the records of a series
of years, is shown:

l Rainfall. Departure | Departure

Disrict. g ooty | (S

'or a series| rom the m the

. of years, | For 18%0. | For1880. | "1 o o1 | “normal.

Inches. Inches. Inches. Inches. Inches.

21.49 22,44 .47 0.9 3.
23.39 8.5 34.09 +2.86 +10.39
31,53 32.22 81.68 +40.69 — 0.44
80.37 29.21 28.63 ~1.16 — 174
N 23.83 26.85 22,80 :ta —0.20
Ohio Valley and Tennesseo 23.22 .87 22,59 2.15 - 0.62
Lower Lake region...... 19.82 16.48 +2.78 — 1,73
Upper Lake region......... 20,24 17.87 18.160 —2.87 - 1.51
Extreme Norbhwe% iger 14.% lg gg lg.g‘iz :2 ?9 _— g %

Upper Mississippi Valley... 23, 1 . .17 -—

Mi’;sg;uﬁ Valley ............ . 21.18 15.83 18.35 —5.85 — 8.15
North Pacific coast........... Ceeeieeeeee. 4.7 10.07 14.22 . —4.70 — 0.91

An analysis of this table shows that the season in New England
was practically normal so far as water supply is concerned, though
there was a considerable excess during September which seriously
interfered with the harvest, especially of root crops, and extended
to the Middle Atlantic States, where the remarkably wet year of
1889 was followed during 1890 by one in which there was a eonsider-
able excess of moisture, amounting to almost 24 inches, Duringthe

AG 90—19 : -
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six monthsunder consideration,in the South Atlanticand Eastern Gulf
States the season varied slightly from the normal, and in the Western
Gulf region there was an excess of precipitation over the normal of
more than 124 per cent. This excess was received mainly during May,
June, and Segtember, and the reports of our correspondents during
the seagon indicated for these months some damage to crop prospects.
The Ohio Valley received almost 10 per cent more rainfall during
the summer than its normal amount, and the fact that the excess
" came almost entirely during Augustand September increased thedam-
age sustained. The Upper Mississippi Valley, including the Dakotas,
innesota, and Iowa, suffered from a deficiency of precipitation
amounting to more than 4 inches, or almost 20 per cent of the normal
rainfall of that period. During 1889 the supply in the same territory
was deficient by more than 8 inches. The l\?issouri Valley, already
referred to, failed by almost 6 inches to receiyp its normal supply,
and the deficiency amounted to almost 30 per &ent. On the Pacific
coast the winter of 1889-'90 was remarkab{)y govere, and the amount
of moisture received in the form of rain and snow unusually large.
This resulted in disastrous floods and overflows during the early
gpring, but was followed by a diminished water supglyduring the
summer months, amounting in the more northern districts to nearly
5 inches, or one third of the normal supply. ‘
In order that a more extended comparison of the season may be
made, a table showing the rainfall by districts and by months during
the growing season of 1890, as compared with theaverage for anum-
ber of years, is appended. During any season a comparison in this .
detail by months is necessary, as while the total amount of rain re-
coived during six months might vary but little from the normal, the
variance by months might be great enough to . terially injure the
harvest of the year. Gentle rainfall, evenly distributed throughout
the season, with the proper intervals of sunshine, will bless-agricul-
ture with bountiful harvests, while the same amount coming in the
form of sudden storms and washing floods will destroy the results

of a season’s work.
Average rainfall by districts.

April., May. June. July. August. |September.
K K| ? 3 3 3
£, . B B,
Dlstricts. s $a| | g4 2g g g
98 |1500.| g% 1800.| §g | 1800 § 11600, §F | 1890, B § 18N,
g P ,,6 By g P s Py s 123 éh
=9 = < = = ’ .
. . | In. | In. V. | B Mo, | I VIn, | Ine | Ine | D In.,
New England ............. 3.58 | 3.93 | 8.54 | 4,07 | 3.18 { 5.25 [ 8.96 | 8.0 4.9218.548.01 147
Middle Atlantic States 398 | 288|825 | 4.81 [ 3.96 | 2.62 {4.46 | 4.83 | 4.76 | 5, %0 | 3.68157
Bouth Atlantlc States.....| 8.95 | 2.84 1.8.87 | 5.22 | 5.24 | 2.83. 6.20 | 8.46 | 6.72 | 5.21] 5.55 | 8.68
Eastern Gulf States.. 1535|275 | 444 | 6.34 | 5.53 | 4.23 | 5.94 1 6.97 | 5.4 4,40 | 4.87 | 4,50
Western Gulf States. 1433 6.08!4.687]|4.68]3.73)49 395185 8.90 | 9.78 | 4.45 | 5.60
Rio Grande Valley ........} 1.01 | 8.80 | 8,42 | 2.84 | 2.64 290 |1.81 1263138 ({1.02]62|08
Ohio Valley annd Tennessee.| 4.24 | 4.10 | 8.02 | 4.94 | 4.33 | 4.17 1 4. 1812181 8.63]5.07 | 292561
Lower Lalke region........ 9.33 1300|313 |5.22|872]8.88]|8.60]1.77[813]8 48 14.01 5.41
Upper Lake region........ 2.80 | 2.57 | 8,99 | 4.01 [ 4.04 [ 8.52 | 8.34 | 2. 50 [8.8518.10}8.76]1.67
Faxtrome Northwest....... 1.71 [ 0.83 | 2,18 | 1:07 | 3.48 } 6.156 | 8.18 | 2. 14048} 1.74) 1,80 ]2.05
;J'ﬁ)pef Migsissippi Valley..| 8.05 | 2.80 | 4.15 | 4.25 | 4. o8 | 5.08 | 8.77 | 1.46 | 3.8 | 8.01 8821278
Tosourt Valley ...o..o.... 2.69 | 1.68 | 4.72 1 2,98 | 4.39 | 4. 90 13.88 1 2,61 |8.07| 80712 4311.67
Northern slope.. 1es | 173l o8 |1.27 8.0 %8418 )1.0531.61 1.48 | 1.18 | 0.88
Middle sloge ...... Vo3t 5.01 | 401 |1.81]260]1.61)290]0.75|271]3. 2112003061
Southern Slops .......ov.et 912 | 6,95 | 9,64 | 2.28 | 5.91 | 0.64 [ 2.67 | .01 3.00 | 2.58 | 3.94|8.36
Southern plateau... 10.41 | 078 10,41 | 0.02 1-0.49 | 0.11 | 2.18 | .24 | 2,00 2.95 | 1.28 | 1.44
. Middle plateau..... a4 | 0099 11.0510.540.64 0,14 | 0.56 | 0.25 0.94 1 0.80 | 0.76 | 0.88
Northern plateat....... ol 1.b7 ] 0.41 10,991 1.58 11,687 [ 1.8 |.....fe.eais 0.4210.26 |... ..0.....
North Pacific coast region.| 3.72 | 2.04 | 2.92 | 1.34 | 2.1 § 2.99/| 1.80 | 1.47 1 0.60 0.94 | 4.02 1 0.80
Middle Pacific coass region.| 2.65 | 1.40 | 0.71 | 1.85 0.86]0.0710.01}0.0L]0.01 |...... 0.83 | 0.80
South Pacific coast region. 1.48 | 0.14 | 0.40 | 0.06 | 0.11 |.0.01 | 0.02 {...... 0:10 ] 0.08 | 0. 0’4 0.36

s
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Almost as important in agricultaral meteorology as proper rain-
fall well distributed is the range of temperature. The past season
was almost ag variable in heat distribution as in water supply. The
season opened with April averaging from 1° to 4}° above the normal
in the principal agricultural districts east of the Rocky Mountain
region. “West of that range the cold weather of the abnormal winter
still continued. During May eonditions were almost exactly reversed,
and except east of the Alleghany chain and west of the Rocky range
the month was from 1° to almost 5° below the average. . This was
accompanied in the main by an excess of rainfall, making it a cold
wet month naet favorable to the inception of farm work. In J une,
however, temperature ranged high, followed by a Jul which, as a
rule, varied but little from the established records of a long series of
years. During August and September the weather was generally
cool in all districts, though the range from the normal was not so
great as that noted earlier in the season. A record of the average
temperature by districts is appended: ) *\ '

Avemg& temperature by districts.

Aprit. May. | June. July. August. ISeptember.
Distrieta. g g 1 § g g g & g o
£8 |10 E§ |80 55 150, 55 |10 $§ 1890 | 3§ faoo,
& (2N ) 23 B £ & ) g = 5 By
] B BB} & ™ [ .
° a ° o | o Q Q e’ ° ° o °
New England.............. 43.8 1 44.5 1 53,2 | 58.0 1 63.4 [ 6R.2 [ 68.7 [ 67.9 | 67.5 | er. 4 619 69
Middle Atlantic States...,. 51.5153.0163.9} 6281 71,5{73.4 7881 74.5|74.2|73.3|68.8 68,
South Atlantic States...... 62,063,076 70.5[77.7180.8[80.6]787(179.8 074,15,
Eastern Gulf States .......} 66.8 [62.1 1 33.3 | 7.1 | 79.5 | 80.0 \81.3 80.8 1 80.5 | 79.1 1 .5 T8
Western Gulf States.......| 64.9 [ 65.9 [ 13.2-( 7.2 [80.2 [ 78.8 183 0| 82.6 [ 92.0 | 806 { 76.5 .
Rio Grande Valley.........| 76.0 | 75.4 | 80.0'} %9.7.| 84.0 [ 82,2 | 85.4 85.0 | 84.4 | 84.8} 81.0 ; 81,
Ohio Valley and Tennessen.] 56.4 [ 57.4 | 68.4 1 64.6 | 78.9 | 72.6. | 77.6 | 7.4 | 75.6 73-,% 69.7 | €2,
Lower Lake region........ 44.2 1 45.8 1 57.5 | 54,1 166.2 [ 69,4} 71,1 | 71.1|69.1 [ 6% 63.8 | 60.
Upper Lake region........ 40.2 141.7 1 52,1 | ¢7.5 [ 61.4 | 65.2 | 67.9 [ 68,1 | 658 ] 63.2 1 59.2 | 57.
Extreme Northwest....... 41.0 | 45.3 | 54.8 | 50.0 | 65.4 | 67.6 | 69.2 [ 70,0 [ 66,6 | 65.0 | 56.6 | 55.
Upper Mississippi Valley..| 51.8 | 53.8 | 62.8 ! 58.% | 1.1 | 74.8 | 76.7 | 76.8 | v3. 21 70.2 | 65.4 | 61.
ssouri Valley............ 50.3 [53.2 1 61,0 1 58.8 { 20.8 | 72,0 | 5.9 | 77.3 | YR.7 | Y0.7 | 64.2 | 62.
Northern slope. . s 441 145,41 53.2 | 58.4 [ 63.01 62.0169.8]%2.668.0]67.2}584]358
Middle slope...., <. 04.3 1 54.2 1628 63.4%3,0)73.5)%6.9]79.2|74.0]73.9)68.7] 6.
Southern slope ............ 63.4 1614 170,617.4]......lcccecifereane]iianciliiioictinnnaionan divey
Southern plateau | 57.9 £59.5 | 66,7 168.7174.9 | 73.6 | 80.7 [ 81.2 | 8.0 | 75.8' | ¥1.9 | 2.
Middle plateau..... | 48.4140.4 [ 56.5 | 50.7 | 65.5 | 62,5 ) 74.0 | 74.7 | 12.4 | 70.8 | 62.6 | 63,
Northern platean ..........[ 49.4 [ 50.2 | 580 [ 50.2 | 64.6 [ 61.8 |.o.voulenrveslinomeeloansnsleonrosh ones
North Pacific coast region.| 49.5 | 47.5 | 57,0 | 58,9 | 580 | 56.4 | 63.8 | 68.8'| 83.2'|'63.4'| 58.8"| 5%.1
Middle Pacific coast region.| 58.3 | 58.0 | 68.0 | 64.3 | 67.8 | 66.5 | 71.8 | 71.8 | 71.0 | ¥1.3 | €8. 71684
South Pacific coast region. | 59.5 | 59.0 | 63.0 [ 61.8 [ 66,4 | 65.8 | 70.0 [ 70,8 [ 71.0 | 71.8 | %0.6 | 70.2
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-aBorieonvenience of examination, the departure from the normal,

bothointtemperature and rainfall, for the districts comprising the

fReipell agricultural sections of the country for sach month dur-

ngithe %;;'owing season, is appénded: ‘ B
Vs : :

aiptaro : :
1odaivw lse . April, May. |- June. July: | Aungust, [September.
bomovore. . Vg1 [g] [&] |&] |&]
" ‘T Pk L ‘
ot Va0l o 4 % gl |2 gl |2 :
eev ald Goseve Bl 1814|819 182183 |8 o
; i g gl1E & & &1 &8
bloy s #i gnidsm (Hu'a'"mg b g el § g1E| E 219 |82
ol rﬂ‘[r Arow oris] do !‘é” slgl8l&l& S18181&
Top DO (ITGE \L ROWPI e Fo | o | I | @ In. | ° | In | ¢ | In
Hewemigmaggsol.f. o, ehiprod [o! i3l—1.2-40.07 —0.80-0.01 '8‘51‘{'?2'“3‘?%‘83
ABIC B 442 6y . a JG—1. o4 —1, 56—V, —U, o 13U, o
PﬂW‘"I‘jlfJLf}'%l ,‘-1.% Lkl 1291 1,9+2.26|—1.8—1.51+0.643.11
fors x}ﬂﬁw..ﬂmmm.m..m ?'g‘ﬁ'v —1Z L gy_ii 30*g.gﬂ_zg—%.ijigg—g.gﬁqg
GUIE L £ae 4oy Fraryevepd 10 +1.75(=1.0) =0, ;1,;__%"~.-. —1,4|4-0c58|—2.8+1.15 -
aﬁé@fenﬂéss&m?@il.o—o.m 218! £0¥3b1T 3 7I—bDie} 0.2 9. 0012, 2 +1. 44 —2. 2|42 69
Lower Lake region ..... +1.64-0.66]—8. 4/4+2.19--8.2—0. 14 . 0.0[—1.73|—2. 0} +0.85(—3.0,+1.40
Upper Lake region ..... 150,21 4. 610,621 3.61—0.52,+0.91—0.84-2.1—0.25—2.01-2.09
Extreme Northwest .... |54 50, 80| —4. 8|41, 11|12, 2142 720-1.7| 1. 05—1.6| 0. 72 —1. 3+0.68
Upper Mississippi Valley +1.5/—0.75(—4.1{40.1014-3.7|+0. 10.—0.4/~2.31 —8.0|—0.27|—8.8—1.04 «
Missouri Valley ........ S0t 01| —2.7|~1.74 {21/ —0.07/+2.01—1. 27|—2.0/~1.00—1.9/-0.78
North Pacific coast ... 20— 0,781, 6| — 1.58) ~ 1. 8/-+-0. 78| —1. 2]++0. 17]+0.2|+0.84| ~1.7/—3.63
Middle, Pacific coast. . .. ...... 0.3/ —1.25-11.3|-+1. 14/—0.8—0.29|~0.3]....... 1.0.3|—0. 01/—0.3/+0.56

' These records indicate an abnormal season and point to depreciated
yields of crops most affected by such meteorological influences.
Winter so mild that cotton in some situations was growing and flow-
_ering in midwinter, and seeds and grains s routed and grew as vol-
unteer crops, was not calculated to produce%a,rdy growths that could
withstand the inevitable fluctuations of March weather. In the Cen-
tral and most of the Northern States the winter was unusually mild,
grain was unprotected by snows and too’ succulent to endure the
winds and frosts, whigh are sure to come before spring. The result
was a worse injury of winter grain, over a wider area; than occurs in
the average of bad seasons, and a frosting of citrus fruits on the Gulf
‘coast and geninsula, of Florida, which cut off a part of the season’s
crops and delayed the development of orange groves.

‘Winter wheat was injured seriously, and large areas in certain
States were Fla,nted in other crops. Well-rooted plants, that if good
soils or in tile-drained and drilled fields escaped the disruption so dis-
astrous in “sprouting” soils, made good yields. A greater digparity
in rate of yield has rarely been seen. From aheavy croptoa nearly
absolute failure the range has been extreme. : . o

Spring wheat started fairly well and improved slightly during
June. In Minnesota a rank growth was reported and fears of blight
from high temperature were entertained; chinch bugs began to
threaten certain districts, and indications of rust appeared. InDa-
kota a deficiency of moisture was already apparent. During July
there was a reduction in condition of eleven points. High tempera-
ture and hot winds wrought some damage to the ripening grain.

The changes in condition of winter and spring wheat from month
to month as compared with those of 1889 are thus presented: ‘

April. | May. June. July.  |August| pomen .

. . -Year : _ "

R < w. Ww. w. 8 w. 8. 8. w. 8.
188D s ceinrenrnaenss savnes o4 06| e3.1] o44] 920| 83.8] 8.2 804 83.8
1800 1 unvnnnrnnannnes SO 81 0| 781 o3| 72| 9.4 832 W5| 7.8
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The corn crop started well with an average in J uly, the daté ief
first report of condition, of 93.1, a figure higher than anyin 1888add
1889, and but little, if any, below an average July condition durin
the past decade. During July and August the drought, which was
especially severe in the section growing the great bulk of commbe-
cial corn, set in, and in sixty days condition was reduced to 70.1 gdr
cent. This rapid falling off in condition is only equaled by the db-
cline which took plade during the same period in 1887 from similq,}r
causes. - oo

The weather during October was favorable for ripening and haz-
vesting, frost holding off until the great bulk of the crop was hard
and of merchantable quality, except as injured by the drought. It
ripened well in northern N%W England, though in New York and
Pennsylvania late maturation caused a considerable amount of soft
corn. The excess of moisture during the latter part of the season’
along the'Atlantic coast was rather unfavorable fo ripening and de-
layed gathering and husking. The aggregate product is very much
reduced, making only about 70 per cent of the great crop of 1889 ;
the loss resulting from the smaller area harvested and the very
heavy reduction in the rate of yield. '

The returns of the oats crop were unfavorable from the beginning,
condition at the June report, the first of the season, standing at only
89.8, or the lowest figure, with one exception, ever recorded in the
crop-reporting history of the Department. This poor condition
was due to unfavorable meteorological influences Ereva,iling at
time of sowing in many districts, and to drowning out of the crop
in low and bottomlands by spring floods. During the month of
June there was a decline in condition of 8 points, most severe along
the Atlantic coast and imsthe Ohio Valley, and condition on the first
of July was only 81.6. Over a large portion of the district of heavy
production the plant was weak, enfeebled by alternations of tempera-
ture, and readily susceptible to damage froin attacks of insects or
blight. During July attacks of blight were reported in almost every
section of the country except the Northwest, and condition fell away
rapidly to 70.1 at the August report ; the lowest figure ever reported
for this crop in any month up to that date. Attime of harvest, how-
ever, the injury sustained was still more apparent, and the result is a»
ylileld of only 19.8 bushels per acre, the lowest rate ever reported for
this crop.

Of the minor cereals, rye and barley make yields considerably
smaller than the average for a series of years, resulting from the
same unfavorable conditions which shortened the product of the -
principal cereals. Buckwheat, however, coming later in the grow-
Ing season, made a crop larger than usual, the yield being estimated
at 144 bushels upon an area somewhat in excess of that of 1889.
‘With the exception of last year, this is the largest yield per acre re-
ported during the past deédade. '

The potato crop suffered from unfavorable weather at time of
%la,nting and at time of harvest. This was especially true in New

ngland and the Ohio Valley; condition throughout the season was
low, and the returns of yield per acre were in close harmony with the
season’s record. The estima,t%d yield per acre is only 574 bushels,
which, with two exceptions, is the lowest yield ever reported. The
same conditions which injured the crop during the early growing
season resulted in making the area sma,Il)ler than was originally in-
tended. The actual supply for consumption per head of population
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of this important food crop is smaller than in any recent year. It

‘should not be hastily assumed, however, that the apparent decline in

the yield per acre of this crop during the past ten years is permansnt,

or that it results from any deterioration in fertility of soil or quality
of seed. The last ten years have contained an unusually large num-

- ber of seasons of unfavorable mebeorological conditions-—seasons of
drought or of rainfall, or an injurious combination of both—which
are hardly likely to reappear again with such uency. With
favorable weather, carefuf)a,ttention to selection of seed, and scientific -
rotation in cropping, a yield as large as any made in previous years
may be confidently expected; in fact, during the past decade there

_were two favorable seasons when the outcome exceeded 90 bushels
per acre. o ) v

The sugar crop has been a large one; the ;la;gduct of cane sugar in
Louisiana being much in excess of that of last year, and undoubt-
edly the largest in thirty years. The year marks an important
forward stop inour experiments with other sugar-producing plants—
the making of sugar from beets having been a commercial suoccess in
Nebraska, Kansas, and California. The results of this campaign

ive promise that the time when this country shall be less dependent
for this staple article upon the plantations of foreign countries is at
hand, and it may be that within a fow years the $30,000,000 annually
sent abroad will go to the pockets of our own farmers. «

The hay crop of 1890 is above the average, both in breadth and in
yield per acre. The extensionof cultivated grasses in the South, and
on the Great Western Plains, where formerly stock raising was car- -
ried on with no provision for winter feeding beyond that provided by
nature in the dried buffalo and other wild grasses, which has been a
‘marked feature of American agricultpredurin% recent years, hais oon-
tinwed. The search for grasses and forage planis which can with-

‘stand the high temperature and scanty moisture of the semi-arid dis-
tricts of the Rocky Mountain regions continues. Alfalfa in many
locations, especially where the scanty precipitation can be eked out

with even a minimum distribution of ‘water by irrigation, is regarded
iaff many as a solution of the problem, and the increase in the product -
of this nutritious hay has been very rapid during recent years in
Colorado, Wyoming, Utah, and other sections of the mountain re-

on. ‘
The estimated average yield per acre for the totalareaof all grassss
cut for hay is 1.2 tons, a figure somewhat above the average for the
past ten years, Except in the drought-stricken districts, the season
was in the main favorable for maximum production, the excess of
moisture characterizing the early spring months %iving a strong,
luxuriant growth which carried tgae crop through the less favorab
poriod of ils later growth. ‘ ' o
The apple, peach, and small fruit crops were very deficient in
almost every section of the country, except the Pacific cosst, where
there was a medium supply. The failure wasthe result of the mild,
open winter which prevailed throughout the oountry east of the
Rocky Mountains, the growth of new wood and of fruib buds con-
tinuing during the usual period of rest, making the variable weather
of March unusually trying. California fruits and grapes have oocu-
pied a commanding position in the markets of the great cities, and
the season was one of great prosperity to the hoerticultwral interests
of that State. The supply of oranges and other tropical fruits and
- delicacies from the Pacific coast and from ¥Florida has seon fairly

W
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abundant, and each year demonstrates our ability to competé with
foreign planters in new lines of production, Our possibilities for
fruit production are becoming recognized, and the range is almest
limitless. : : '

The cotton crop of 1889 was the largest ever grown up to that date,
but the indications. of cendition throughout the growing season
with the annual enlargement of area, point to a somewhat larger
product for 1880. -We grow now three fourths of the cotton con-
gumed in the manufactures of the civilized world, and as the de-
mands for the fiber have quite kept pace with the inereased product
which our planters have marketed year after year, there has been no
glut or overproduction, and prices iaﬁe been maintained at a steady
and remunerative level. '

The increased interest in sheep husbandry, noted a year ago, has
been continued, and this has been probably the most protitable branch
of our stock industry during the year. The decline in wool produc-
tion which began with the slaughter of flocks in 1884-'85, has been
checked, the aggragate clip for 1890 (fall of 1889 and spring of 1800)
being estimated at 276,000,000 pounds, an increase of 11,000,000
pounds over the previous geason. :

CEREAL CROPS OF THE YEAR IN DETAIL

As noted in the general review, the season was distinctly unfavor-
able to full production of any of the staple cereals, Beeding and
planting took place under discouraging circumstances; the period
of early growtﬁ was attended by adverse meteorological eonditions,
the later season marked by alternations of flood and drought, and
even the harvest interfered with by the lack of seagonable weather,
All of these nnfavorable conditions were, 6f course, not constantly
present everywhere, but they were present throughout the whole
crop year in one district or another of large production, and there is
hardly a prominent grain State in which the yield per acre of coin,
_ oats, or winter wheat is as large as the average of the past ten years.

It must not be presumed, however, that this partial crop failure
will result in a stinted domestic food supply, or even prevent America
from still being the granary from whi@E the Old World may draw
supplies with which to eke out her own deficiencies. With a erop
of corn 30 per cent smaller than that of the previous year, making
the smallest vield per acre with two exceptions noted in twenty years,
we have a production per head of our population of 23 bushels, or 50
per cent more than the average production per capita of all cereals
~1n Europe. (f wheat we have grown this year nearly twice the
average per head of Europe, and our reserves, thongh somewhat
depleted, with the small surplus which. will remain over home re-
quirements from this crop, will enable us to meet all probable foreign
demands should ruling prices warrant a.close clearing up of both
visible and invisible stocks.

CORN,

The area of corn, which was slightly increased in planting, was
tedneed by failure and ntter abandonment by more than 6,000,000
acres, the breadth harvested being estimated at 71,970,763 acres. In
this breadth there is properly included all areas not absolutely aban-
doned, all fields, even though producing but a fow bushels per acre,
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and this fact, as well as that the éstimated production is not.in mer-
-chantable corn, but all corn—good, bad, soft, or nubbins—should be
borne in mind in all comparisons with previous years, and in calcu- -
lations of commercial supplies. The question of proportion of the
crop merchantable is always investigated later, after -husking and
partial feeding of the crop give ample opportunity for mature judg-
ment. The greater portion of the 6,000,000 acres planted but aban-
doned was of coursein Kansas and Nebraska, the result of the severe
drought which afflicted large areas in each State, but there was an
unusually large area so lost in many other districts, :
- The estimated product is 1,489,970,000 bushels, or a yield of 20.7
‘bushels per acre.” With the single exception of 1887, another year
of severe drought, this is the smallest aggregate grown in any year
since 1881. It 18 only 70 per cent of last year’s great crop, but -the
disparity in commercial corn between the two seasons is even greater.
The seven States of Ohio, Indiana, Illinois, Iowa, Missouri,~Kansas,
and Nebraska are the corn-surplus States, practically furnishing all
that enters commercial channels. The crop in the other States is
consumed where grown, and it exerts an influence on commercial
corn only as it supplies home requirements or makes necessary a
demand on the surplus States. Outside of these seven States the
yield is practically only of local interest. )

‘The returns of farm value of the crop show in a striking way the
influence of short crops upon prices. While the crop aggregates
only 70 per cent of that of last year, the aggregate money value of
the crop to the producer is $156,000,000 greater. :

The advance in value is in greater ratio than the decline in volume.
It proves that the law of supply and demand still controls, and that
small crops are a sure cure ?or ow prices, but unfortunately the ab-
solute failure of the crop in large districts prevents all growers from
sharing in the average enhancement of the remaining product.

The estimated acteage, product, and value of the crop, by States,
is thus presented: ’ ,

States and Territories. Acres. Bushels. Value.

Maine ...... s eeieeee besetesiaaeetenesaneenaseeeesians . . 22,855 1,008,000 | . $746,180

New Hampshire.... Cetererenaaenenane 84,487 1,259,000 | © 906,819
Vermont -...... O 54,898 1,839, 000 1,824,020 -

Massachusetts 54,134 1,868,000 1,307,336

Rhode Island "12, 807 402,000 289,756

Connecticit 56, 407 2,014,000 1,409, 611

New York.. 642, 896 17,101,000 11,115,672

‘New Jersey. 857,342 11,185, 600 G, 934,579

Pennsylvania. .. 1,883,817 38,043, 060 22, 825,%{13

Delaware ceee ey eeeeeee eeeeeas 223,136 4,128,000 2,064,

Maryland vees e tiees eaaiiiiaaaeieieeaaaeae 725,907 16, 333, 000 8,166,454

Virginia .., D T N 2,109,853 |-~ 86,923,000 20, 307, 385

North Carolina................ e iereee e, 2,726,586 36, 264, 000 19, 944, 977

South Carolina ..... ceee Cerererereeneaaaaas 1,578,230 18,078,000 11,254, 282

Georgia.. Ceeeieinavesanene 2,981,486 81, 306, 000 21,600, 866

491,428 4,570,000 3,427,710

2,489,226 25,390, 000 . 17,265,271

1,951,651 24, 396, 000 17,076,947

1,061,169 16,979, 000 11, 885,093

4,116,281 68,802, 000 45,937,696

2,002,575 38, 443, 000 21,787,952

3,600,657 | 67,692,000 85, 200, 028

......... 671,738 18,435, 000. 8,060,796

2,816,155 63, 645, 000 81, 186,100

2,827,277 | 65,876,000 83,596,533

...... 977,188 26, 580, 000 14,618,733

18,604, 252 89,025,000 |~ 41.841,761

7,154,424 187,448, 000 80,601,741

1,102,022 33,061, 000 14,877,207

...... 768,449 21, 286, 000 8,940,136
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States and Territories. Acres. Bushels. Value.

B T 8,771,299 282,439,000 95, 300, 164
Missouri Ceteeteseanesians eeetaiseeeeaaee 6,796, 318 175, 345, 000 7,151,802
Kansas .. ceeeeeassenaanae 3,542, 891 55, 269, 000 28,187,241
Nebraska 8,072, 800 55, 310,000 26, 548,
California 159, 871 , 396, 000 2,857,694
Oregon . . 8,011 173,000 114, 205
Colorado . 42,133 767,000 3,
The Dakotas. . 884,593 , 030, 000 6,015, 233
New Mexico .. 56,289 1,126, 000 821,819
167 S, Peseecuesescesistieannnn 85,175 9, s

027 | S N PPN 71,970,763 | 1,489, 970,000 754, 433, 451

For purpose of comparison a presentation, in condensed form, of .
the results for a long series of years is given. An examination of .
the table shows that with one exception the crop of 1890is the small-
est of the decade and with the same exception the most valuzable per
unit of quantity. The course of price follows closely the course of
product, the highest price going with the smallest crop, in 1881, and
the lowest price with the largest crop, in 1889.  The gecline in av-
erage yield Eetween the period 1870-"79 and 1880-’89 can not be attrib-
uted to any decline in t%rtility or be considered as permanent. The
first period included an unusually large number of fat years, years
of plenty, in which nature smiled upon the efforts of the husband-
man, while the latter number many that were lean, when droughts.
and floods robbed the worker of the fruits of his labor.

The statement is as followsy P
Average | Average | Average
oars. Total produc- | Total area | Total value b teld per| val A
b . - tion. : of crop. of crop. "?,,}‘s‘i,gfr y’icré’e v sﬁger
§LE ~ ol Cents. | Bushels.

$679,%14, 499 39.6 27.6 $10.91

759,482, 170 63.6 18.6 C11.82

788, 867, 175 48.5 24.6 11.94

58, 051, 485 42.4 2.7 9.¢3

640, 735, 560 35.7 . 25.8 9.19

635,674, 630 3.8 26.5 8.69

610, 311, 0600 36.6 2.0 8.08

646,106, 770 44.4 20.1 8.93

677,561,580 84.1 26.3 8.95

597, 918, 829 28.3 27.0 7.63

, 433, 45 50.6 20,7 10. 48

Total.......ouvunnns 18,524,400,538 | 777,405,836 | 7,443,857,149 . .oooii el
1,684,038,413 | 70,673,212 676,714, 286 40.2 23.8 9.58

1,708, 443,054 70,543, 457 668, 942, 370 39.8 4.1 9.48

1,184,486,954 | 43,741,331 504,571,048 42.6 2.1 11.54

The great bulk of our corn crop is used at home, in fact is con-
sumed upon the farms where grown, and but a very small propor-
tion is ever shipped abroad. The shipments, however, small as they
are, are extremely variable, depending entirely upon the domestic
price. When the volume was greatest it amounted to but 6.5 per
cent of the crop, and from that it ranges down to 1 per cent. The
production and exportation, with the annual average of each for
twenty years, is presented in the following statement, showing that
during that period the foreign demand has amounted to only 3.9 per
cent of our production, :
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Production and export of corn,

TR IONMW R OTH-I

5|
. B > .
Exports. ‘é 