
REPORT OF THE ENTOMOLOGIST.

INTRODUCTORY.

Sm: 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.

That 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 consiàeration 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 question of remedies for the scale-insects other than the
fluted scale. The results of these experiments upon the so-called
black scale (Lecanium olece) 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. Conèerning
this species two distinct forms have long since been known and these
are considered in detail and their differences set forth. The green-
striped maple-worm is an insect which has been frequently brought
to the attejition 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 short account. The rose chafer (Macrodaclylus
subsp'nosus) has a1so been very prominent of late aDd 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-
gations which are in progress, but I may mention the fact that I
have made during the year an attempt towards repaying the people
of Australia and New Zealand in some degree for their assistance in
the introduction of T7edalia cardinalis into California, by sending
them predaceous and ]?arasitic species which may help to reduce the
numbers of the codling 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
by Mr. Koebele, in California, is a Neuropteron of the genus Raph-
idia, the larva of which is very active and 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, and one in the larva state. The latter fed vora-
ciously upon the first apple worms which were offered to it. The
latest advices are somewhat 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 ot which has
been worth many millions of dollars to the people of California, but
which could mot well have been made without sending an. agent to
Australia. I again urgently recommend that steps be taken to have
this unnecessary restriction removed.

An interesting event of the yar 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 Mississippi river.

I 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, aM
the amount of Museum work in the way of the determination of
species, not only for investigators in all parts of the country, but for
the agents of the Division- 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 thus assisted rather than in any visible
ouput of the Division.

The 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
çxf iifornatior iu tb Pivisiou ciemands,
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Congress has appropriated $27, 500 for the use of the Division
during the fiscal year 1890-'oi; an increase of $7,500 over the preced-
ing voar's appropriation, and while the opportunities for investia-
tion are increased, the no less important opportunities for placing
the esults 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 your
wihldOubtless be published 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. INSECT 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 js
an account of the trip of one of the California agents to Australia to
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 n
the insects injurious to pastures and meadows in iowa.

The first three parts of the Bibliography of the More Important
Contributions to American Economic Entomology, with index, mak-
ing a volume of 450 paes, was published early in the year, and the
smalL edition has alreay 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 larve 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 I
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 tie season 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 of October, but owing to a press of executive
work the printer has not been able to run off the edition. It is a
large report of nearly 1,000 pages, and is very fully illustrated.

Respectfully submitted.
C. V. RILEY,

Entomologist.
lion. J. M. Ru sic,

Secretary.
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TEE BOLL WORM INVESTIGATION.

In the fourth report of the U S Entomological Commission,
which was devoted to the consideration of the cotton worm (Alet'ta
xylina Say) and the boll worm (Hehoths armigera Hubn.), 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, pease, beans, tomatoes, and tobacco, Heliothis
may be safely classed as one of the foremost of the so-called first-
class injurious insects. In our consideration of its injuries to cotton
in the report just mentioned, we gave a complete account, so far as
it was possible at that time, of the characters, 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 1888 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 year 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 worth,
and strong letters were received from Hon. Richard Coke, U. S.
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 brought
about ly such a supplementary investigátion 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.

Before the necessary agents could be 'appointed and sent to the
field the top crop of cotton, which is always the portion of the cro
which is most damaged by this insect, had 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 corrspondeuce with Prof. George W. Curtis, th



DIVISION OF ENTOMOLOGY. 241

director of th Agricultural Experiment Station at College Station,
Texas, that he had already begun an independent investigation on
the boll worm and that he would be glad to coo:perate 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, cantemplated the investigation of the fungus and bac-
terial diseases of certain caterpillars with the idea of endeavoring
to convey such disease to the boll worm and also the cotton worm.
As we found after investigation that Dr. A. . Booth, of Shreveport,
Louisiana, was well fitted for conducting this phase of the investiga-
tion he was entrusted with this work at that point.

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 shall endeavor to carry through the winter.

Other diseases of Lepidopterous larva 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 large number of these diseased cut-worms to Dr.
Booth, who has successfully made cultures of the disease germ for
experimentation next spring.

Professor 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 thoroughly established, to be able to publish results which
will have considerable value as additions to our knowledge of reme-
dies.

Mr. Mally has covered a good deal f 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 boils, the work of which
is easily confounded with that of Heiiothis.

AG 9O-1
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THB ARMY WORN.

Two rather interesting occurrences of this well-known insect have
been reported to the Department during the summer of 1890. In
May we learied from the local newspapers and through the Mary-
land Agricultural Experiment Station of the occurrence of the
worms in great numbers in Somerset and Wicomico counties, Mary-
land, and seit 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
published in full in INsEcT LIFE, Vol. III, No. 2, pages 53 to 57. So
far as 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
radaus of from 10 to 15 miles.

'!hp 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 examina1ion of the
weather records the years immediately preceding Army Worm years
have been nearly universally characterized by drought, while the
seasons in which the worms actually appeared have been either wet
or dry. From this knowledge we are unable to say with certainty,
as 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. General Greely has kindly fur-
nished the Department with a table of annual precipitation for the
years 1888, 1889, and 1890 for the State of Maryland, and, although
only one of the stations (Barren Creek Springs) is situated 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 Of one or twoplanters
whose crops suffered, Messrs. William J. Porter, James N. Dennis
and H. H. Deshields. They have characterized the spring and fall
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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 dry.
The general conclusions which we have drawn in the report alroaiy
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 of 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 Washington and great harm
to the grain fields of northern Alabama, Georgia, and Arkansas.

To apply 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 wet. Mr. Deshiolds states that it
was the mildest winter ever known to the oldest citizen. The worms
hibernated in numbers and Mr. Ashmoad states in his report that
"all the farmers and others interviewed concurred in the opinion that
the winter of 1889-'90 had been unusually mild and dry, and a few
reported having observed the worms feeding on warm days during
the winter."

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

The second occurrence of the worm took place in May in Posey
Oounty, Indiana, and was investigated by Mr. Webster, whose brief
report is published in No. 3, Vol. III, of INSECT LIFE, pages 112 and
113. The overrunning of only 150 acres is mentioned by Mr. Web-
ster, but this instince possesses considerable interest from the fact
that this strip (of timothy) and the adjacent cultivated lands wore
situated on the second bottom of the Ohio River and were all over-
flowed during 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 timothy crop and had entered the ground to pupate.

It seems to us that this appearance can only be explained on the
ground of a superior growth of the crop of timothy brought about
by the overflow. Moths issuing from hibernating larvo 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 vicinity of fodder stacks, doubtless had
considerable 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 Scairiles subte'rraneus, which has not been previous1
recorded as an enemy of the worm: He also states that the Englis
Sparrow was 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
worms which had collected in the ditches was so great as to attract
buzzards.

THE ERONZY CUT-WORM.

(Larva of Nephelodes violans.)
[Plate III, Fig. 3.]

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 being subject to an 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.

In October of the same year we found it at Ithaca, New York,and
again in the spring of 1872 found large numbers in the vicinity of
St. 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, however, 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, inwhich 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 caterpillar, 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 purpose 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. 3c, make their appearance during the months of
August and September, the females laying eggs so that the resultant
larv 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 plantsuntil they reach full growth. The
time 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 larv 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 home numbers, and there published a descrip-
tion by which it may readily be distinguished from the army worm.
This description we reproduce.

NEPrnLoDES VI0LANS.LarVa: Larger specimens fully 1.9 inches long, largest
in middle of body and tapering slightly each way, especially toward anus. Color
brownish bronze, the surface faintly corrugulate, but polished, 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
darker. 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 bronzy 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 fly. The Hymenoptera are both Braconids and belong
to the same genus. They are Rho gas 'rileyi Oresson, and Rho gas ter-
minalis 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
studyiflg, but which i not yet named. We have been familiar with
it for many years, 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, and in
the later stages exceedingly soft and ready to fall to pieces. This

* Amer. Nat., July, 1881, pp. 74-577.
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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 ei-
tirely absent with the sick worms, which crawl laboriously up the
stalks of grass and there station themselves, as described by Pro-
fes8or 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 57,
where, in treating of the glassy cut-worm (Hadena devastat'riw), be
makes use of the following language:

Dead larv were found in the earth, stretched at nearly full length, rigid, and
with a parasitic fungus, a species of isaria, growing from between the thoracic seg-
meats, 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 part.
This was also observed to attack the larv of Nephelodes violans.

.&DDITXONAL NOTES ON THE HORN PL.

(Hcematobia serraa.)

Complaints about the horn fly have been fewer during the past sum-
mer than during that of 1889. Mr. H. M. Magruder, of Charlottesville,
Virginia, wrote us, May 12, that the fly had made its appearance again
in 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 appli-
cation of lime to the droppings in the very large fields in his part of
the State, desired instruction as to applying n 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 let of June I made up an emulsion of kerosene according to the formula
sent me, and putting it in my knapsack spraying pump with Vermorel nozzle used
in spraying my vineyard, went among the cattle while they were licking salt, apply-
ing the fine spray to the patches of flies. They would abandon the animal at once
on feeling the spry, some settling on others, but none returning. Next day the
liles were much diminished in number. After three applications they were so
diminished that I did not use the spray again for three weeks. 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 lookeda.
though the kerosene emulsion either sickened or tilled them or caused them to seek
other quarters. 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 certaii4y warrant
a thorough trial in case of future abundance of the flies, Two of the
localities where the fly was very abundant during 1.889 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 Cal-
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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 here this season about the 1st of May, and has been and
is yet ingreat quantities, probably four times as many as last season, and has done
Feat 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 ö to 100 pounds from what wo1d 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 force in Esex County, Virginia, and in Russell
County, southwest Virginia. In neither sectiOn were they last season. The people
from those sections wrote me about them. I replied there was no remedy that
I knew of. I wish you could find a remedy. Possibly a very cold winter may re-
duce them. * * *_[Robert 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 hornfly were based upon records in
the Divisional notebooks brought down to September 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 had not Teen 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 the1 de
creased in numbers and practically disappeared about the midLie of
November Observations made at this time in Virginia, near EOSS
lyn, did not result in the discovery of the Hmatobias either about
the tattle or in the stables In one instance, which, however, was
doubtful, as the insect was not captured, a supposed Hiematobia
was seen on an animal The common stable fly (Stomoccys calci-
trans), however, still occurred in numbers about cattle.

On December 13 a consideiable quantity of dung was collected
from a pastire on which cattle had not ranged for from three weeks
to a month. The material contained puparia of various Diptera in
considerable numbers, the pup'iiia 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 1f 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 t\wo puparia of the horn fly (and proved by
breeding to be such) were found, and also the larva of an, Antho-
mynd 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.

A1to'ether over forty species of Diptera were reared from dung
in th.e investigation of the horn fly. From the Hmatobia 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 May?
and 14. The appearance in these breeding experiments 'of the He-
matobias and btomoxys 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
passed, in the case of both these species and also with a host of other
Dipterá in puparia either in or just beneath dung in the open field.

The difficulty in finding the hibernating pups of the horn, fly,
especially in a locality where this insect was at no'time excessively
abundant, can be readily understood, and the discovery of the pupa-
na 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.
OOrroborative of this is the similar habit observed for other Diptera
and particularly in the instance of the related 8omoxys calcztrans
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 Hmatobia 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 larve
are abundant in droppings, but chat 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. For instance,'it is the gen-
eral impression that this is the case with the common house fly, but,
while many individuals undoubtedly hibernate in houses as adults,
we had personal evidence many years ago in Missouri of out-door
hibernation in the puparium state.

PROBABLE P4RASITIC 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 larv
or pupa they attacked. It is probable that little, 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:
Hemiteles townsendi Ashm Four sped-

mens.
Aphcereta musecr Ashm Very abun-

dant.
Onychia sp. Very abundant.

Figitis (?) sp. Three specimens.
Hexaplasta sp. Very abundant.
Kleidotoma sp. yery abundant.
Diapria sp. One specimen.
Spalangia sp. One specimen.
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The Onychia was frequently observed ovipositing in fresh dung
apparently at random. A. muscce was bred from puparia of Diptera,
but with no positive evidence of its being reared from those of He-
matobia. This species, however, was perhaps 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, Slap hylimidcs, 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 ecesar). 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 larva.

CAUSE OP 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 anotherof the
common instances in insect increase and decrease. The influence of
climate not 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 dung kept continually
moist than in dung which dries at once. Should this supposition,
which we are quite inclined 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 fly
(Lucilia ecesar). In many fields Mr. Howard found that almost
every dung dropped the previous day contained one or more clusters (a
hunc.red or more eggs in a cluster) of the elongate white eggs shown
at Plate VII, Fig. 2 a, b, c, 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 had then evidenti
been thrust into a crack and placed in little erect bunches beneat
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 larya, however, may be distinguished by the lack of the
ridged lamellar structure 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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BOMB NBW ICERAS.

P1ate I.]

No person living in the State of California will for an instant doubt
the importance of carefully studying the habits and characters f
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 Mañritius (the Pou blanc of the French
planters), scientifically known as Ice'rya seychellarnm Westwood, or
I. sacehari Signoret. and the second is the now celebrated fluted
scale of California (Icerya 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 Crossolosoma ccgyptiacum, but upon. care-
ful study we have concluded that it should be more properly placed
in the genus Icerya. It may be popularly called the Egyptian Icerya.
The other three have been editorially described in INSECT LIFE under
the names: Icerya rosce, the rose Icerya; Icerya monse'rratensie,
the Montserrat Icerya, and Icerya palm en, Palmer's Icerya. The
full technical descriptions of these new species will be found in IN-
SECT LIFE Vol. III, 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. S. Navy, from Key West, Florida, on a
limb of rosebush, with information that rosehushes on the Key were
greatly troubled by the insect, which caused the stems to dry 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.

The Egyptian Icerya 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
striking peculiarity of the species is the possession by the female of
long waxy projections which shower down from the trees when a
breeze is lowing.

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 Qalba 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 ocours 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 I, 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 against
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.

(Lecanivm olea& Bernard.)

[Plate VII, Fig. 1.J

The so called black scale (Lecanrum oleca) 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 as upoi iitrus trees. It secretes a large amount
of honey dew, and is hence followed by a greater abundance of the
smut fungus (Furnago 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 cal'ifornica, a Chalcid fly which breeds rapidly and is at times
very abundant. In 1880 Professor Comstoèk 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 Europe.

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
aurantii). With the disappearance of the former, however, through
the work of the Cardinal 1/edaha, and the recent success and great
reduction in the cost of the gas treatment of the black scale, the
San Jose scale (Aspuhou perniciosus), the flat or soft scale (Le-
canium hesperidum), and others of less prominence will doubtless
receive more attention.

Mr Eliwood Cooper, of Santa 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 hale 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 makes in the following manner:

Five gallons best kerosene oil, Th0° test; 11 pounds good common soap or one bar
and a half of soap usually sold as pound packages 2+ gallons of water This makes
the emulsion When using dilute 8- to 7 gallons of water for each gallon of oil and
to this mixture add 2+ pounds of good home made soap dissolved in boiling watei All
this mixmg is done with hot water We usually have the solution up to 140 in the
tank from which we spray.*

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

* Biennial report of the State Board of Horticulture, 1885-'86, Sacramento, 1887,
. 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. S. 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 to have an
opportunity to test the modification, although realizing that a mixture
made in this way would not be an emulsion proper. We therefore
instructed Mr. Coquiliett to conduct certain experiments on the
black scale at Chula Vista with this machine and to check them by
a series of tests with a carefully prepared emulsion.

The results can be best presented in Mr. Ooquillett'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 Wig-
consin Experiment Station. In spraying kerosene upon the tree the water or soar-
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.

I 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 of kerosene. After adjusting the pump so that it would
draw up 2 gallons throughthe tube attachmentat thesametime that itwould 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 the morning 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 ordinary
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 spraymg
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 coin-
parativo effects of each and report to you later on.{September 24,1890.

I have just returned from Ohula Vista, where I went to ascertain how my experi-
nients with Professor Henry's pump turned out. At my previous visit, September
20,1 applied the kerosene according to, Hubbard's formula (kerosene, 6- 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 I was unable to see any difference in the effects.
In neither instance were the trees injured, nor were the Lecaniuni olea and hes-
per'klum 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 hot prove fatal to the
Lecanium olecr sprayed with it. I also used the emulsion about one third stronger
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than above indicated (kerosene, 10 gallons; soap, 1 pounds; water enough to make
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 oiec and
hesperiduni were not all of them destroyed by the wash. At the above proportions,
each gallon of this emulsion would cost about 2-I cents.

These experiments lead me to believe that the effect of the emulsion is essentially
the same whether it is first emulsified 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 givenin my last year's report to you (resin,
18 pounds; caustic soda, 5 pounds; fish oil, 2+ 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 Leeanium
olece, but on the orange trees neither myself nor Mr. Adams, Professor Henry's
foreman, were able to find a living Lecanium hespericLum. This wash costs less
than 1 cent per gallon.[October 28, 1890.

THE GREEN-STRIPED MAPLE WORM

(Anisoa rubicunda Fabr.)

Order LEPIDOPTERA; Family DFYOCAMPID.

[Plate V, fig. 3; Plate VI.]

Our attention is drawn from time to time to the ravages of the
larv of Anisota rubicunda on soft maple trees, particularly in
the central Western States. These depredations are the more notice-
able and serious on account of the importance of the swamp or soft
maple-in 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 with which maples are sometimes stripped
by these larva and the neglect by the proper authorities in this
instance of all measures against them. We have 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



254 REPORT OF TEE SECRETARY OF AGRICULTURE.

range, extending through the Eastern States and Ontario. It has
been observed as far east as Brunswick, Maine, by Dr. Packard and
in the District of Columbia it not infrequently occurs in great num-
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 insect there as, compared with the more eastern sections of the
country.

It feeds on other maples and presumably on all species of the
genus Acer, and when forced to from necessity will feed on oak,
though normally never found on that genus of trees, and probably
incapable of full develoment thereon.

The eggs are deposite 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 an inch long, suboval, 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. The larv undergo four molts and reach full growth im
about a month, when they enter the ground and transform to pup.

The worms (Fig. 3 a) are longitudinally striped with pale and
dark green lines, and are chiefly distinguished by two anterior prow
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 b) is of a deep brown or black color, very much
roughened and armed with curved horns and points about the ante-

Prior extremity and also on the last joint, which terminates in a long
bifurcate projection. The pupa 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. In the West there are usuall7
but two broods in the year, but experiments herein the District mdi-,
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 the 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-
domon and broad bipectinate antennas. Different specimens vary
greatlythe yellow predominating in Western and the rose-color in
Eastern specimens, while others again,,especially from the West, rare
nearly or quite white in colorthis form having been unnecessarily
described as a new species by Mr. A. R. Grote.

PARASITES.

We mentioned in the Missouri report cited a number of in oct
parasites, and we believe the list has not been added to by subsequent
writers. These are: Tachina anonyma Riley, Belvosia bifasciaki
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, whicb
in fact seldom occurs two years in succesaiou in i uriou numbers.
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MEANS AGAINST.

spraying with Paris green or London purple in. the, proportion
of 1 pound to 125 to 150 gallons of water as soon as the young
l'arv 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 has 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 farmer or orchardist, and also of
every municipality. The initial cost would be more than saved the
first season. For spraying large trees an ordivary 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 1arv have been
allowed to reach full growth so that spraying will be of no use, great
numbers of them can be entrapped and easily destroyed, as stated in
the report cited, by digging a trench either around the individual
trees or around th groves or belt. The trench should be at least a
foot deep, with the outer wall sloping under. The larve 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.

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

A NEW PEACE PEST.

(Ceral.'itis capitata Wied.)

Order DIPTERA; Family TRYPETIDE.
[Plate lIT, 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-
lion of fruit from that island to this country renders possible the in-
troduction at any moment of this injurious insect into our teiritory
We have, therefore, taken some little pains to ascertain all that is
known about it Our material has been furnished us by Mr. Claude
W. McCaflan, of St. George's, Bermuda, and a preliminary article
upon the species was published by us in INSECT LIFE, Vol. III, No.
1, August, 1890. The insect is a two-winged fly of the family Try-
petidcs, and is allied to the apple maggot (Trypeta pomonetla) 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 as 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 tegions most affected are the East Indies and
the Azores Islands, where the insects abound upon citrus fruits.
The same or a closely.aliied species is found upon the Island of
Malta, and is at present being .investigated by a committee charged
by the governor of that English possession with the preparation of
a report. In Spain, Algeria, and Sicily a species luaowu as C. h'k9-
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paniica, butwhich may possibly be the same insect 'chich we have
under consideration, has been found and has been studied recently
by Dr 0 Peuzig in Sicily The female penetrates the skin of the
half-grown orange and lays her eggs at the depth of from 1 to 3
millimeters and in a few days the larv hatch and burrow through
the skin and into the pulp of the fruit, rendering injured fruit partly
recognizable by a brown or olive spot, which soon extends to froni
3 to 5 centimeters in diameter. The original puncture is always
noticeable and the larva returns to it frequently for air, placing its
anal spiracles against the opening. The orange soon falls to the
ground and in the space of fifteen days, more or less, the larva issues
either through the original opening, or through another one made
for the purpose, and enters the ground, where it transforms to pupa,
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 damaging peaches, but he was not able to verify its
presence in oranges or lemons. The remedy proposed 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 probably for Sun-
nam cherries, mangoes and probably also for the Loquat or Malta
plums. It has been known to infest the peach for twenty-five years
but 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. It is 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 the attention 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. Other persons living
in the vicinity where this sour orange is to be found wild and who
market the fruit at Ohristmastime for the purpose of making mar-
malade told Mr. McCallan that they had never seen anyof the oranges
injured in the slightest degree by the 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 contii.ues 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
iisect is shown upon Plate II in all of its stages. The 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 cherries and 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 Met that the female deposits her eggs nuder the skin
of the fruit, the application of ai senical 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
peaches, as from Mr. McCallan's information the Malta plums are in
fruit at the same time. The latter, therefore, should be also watched
and all fallen fruit gathered and destroyed. There may be other
fruit iufestëd 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-
+roduced into Bermuda during the American civil-'ar 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, etc.,
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 accidental importation of the pest i 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.

HE ROSE CHAFER.

(Maerodacylus subspinosus Fabr.)

Order COLEOPTERA; Family SOARABEID.
[Plate V; Figs. 1 and 2.j

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 INSECT LIFE (Vol II, 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 ieason that the season of 1890
since the publication of the original article) hasbeen 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 luring the summer
and by the work of other entomologists, particularly Professor
Smith, of the New Jersey Experiment Station, will also be referred to.

NATURAL HISTORY.

According to Harris the female beetle lays ber eggs to the number
of about thirty, about the middle of July, at a depth of from 1 to 2
inches beneath the surface of the ground. He does not state the fa-
vorite place for oviposition, but in our experience the larva 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. It appears suddenly
in great numbers, in conformity with the habits of other Lamellicorn
beetles, e. g., our common May beetles (geuus Lachnoster'ma). It re-
mains active a little over a month and then soon disappears. The
species produces, therefore, but one annual generation, the time of
the appearing of the beetle in greatest abundance being coincident
with the flowering of the grapevine.

FOOD PLANTS AND RAVAIES.

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 br Mr. Itoebele 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
grass 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 grasshop?er (Caloptenus atlanis). The beetle has a par-
tiality for flowers, out 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 escape its ravages. Mr. E. U.
Miller states, in the American Agriculturist (see Amer. Nat., v. 17,
1883, p. 1291), that the flowers of Deutzia seabra are even preferred
by the beetle to those of the grapevine. The blossoms of the various

* The Ciiinamon Rose (Rosa cinnamonica) is said to enjoy immunity.
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species of Spiraia are often crowded with the beetles, and the same
may be said of the blossoms of the sumach, the common ox-eye
daisy, MagnoUa glauca, mock orange, and some other plants. This
list could be greatly extended, but we close it with the statement
that the beetles also devour the blossoms of Pyrethrum cineraricfo-
hum.

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
fact.

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 would be impracticable. It does not, how-
ever, follow because of the poor success that has generally resulted
from attempts to destroy similar larvo that they can not be success-
fully destroyed. In the case of the common European cockchafer
(larva of Melolontha vulgaris and hippocastani) and of our own
white grub (Lachnosterna fusca) the methods adopted have con-
sisted of plowing and haad-picking. The experiments made, how-
ever, on a similar larva with the kerosene-soap emulsion, as narrated
in INSECT 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 to 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 thatwe have no effectual
mode of preventing the insect, notwithstanding the disfavor in
which this mpde 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 ground 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 and 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, Spireas, or teutzias, planted on a
place, will attract great numbers of the beetles, and thus not only
±acilitate the destructioi of these last, but act as a kind of prote
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 hellebore and pyrethrum, has been so con-
flicting that we can not consider either of them reliable or satisfac-
tory. Pyrethrum would seem ito 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 sturated with coal oil. A few choice plants may be pro-
tected by covering with netting. Another protective measure is to
dust the plants with air-slacked lime or gypsum, or to spray with
lime water, from one half to one peck of lime to a barrel of water.

ADDED EXPERIENCE DURING THE SUMMER OF 1890.

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

Mr. J. S. Strayer, of Port 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 i a strong flyer and when
sufficient food is not found in its breeding places it will fly to the
nearest point where food is abundant and will 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.

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, Iew York, reporting upon some experiments with pyrethrum (4
ounces to 5 gallons of water) and with hellebore without effect.
Shaking upon a stretcher saturated with crude petroleum he found
quite effective. A neighbor told him that he had driven the beetles
irom his vineyard by burning pieces of old rubberbetween the rows.

Mr. S. Justus, of Mentor, Ohio, 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
j 1 quart of acid nd 50 gallons o water, He applied the dose
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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. Bockwith, 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 pur Die, powdered naphthaline,
pure and mixed with carbonate of lime, iellebore, foxglove infusion,
digitaline, 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 spira, roses, or
blackberries between some rows of the vineyard. These plants are
preferred, by the Chafers, and by persistent collecting they can be
kept from the grapes.

I he experience of the past season was discussed at the meeting of
the Association of Economic Entomologists at Champaign, Illinois,
early in November, and the report of this meeting will be found in
INSECT LIFE, Vol. III, No. 5. An article by Professor Smith, re-
printed from Garden and Forest, will be found in INsECT LIFE, Vol.
III, No. 3.

THE WORE OP FIELD AGENTS.

A BRIEF STATEMENT OF THE WORK OF THE FIELD AGENTS OF THE
DIVISION.

Mr. D. W. Coquiilett, 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 fumigá-
ting orange trees as a remedy for the red scale (Aonida aurantvi
Maskell). 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 aboutone third. The expensive machinery figured upon Plates IV, V, and
VI of the 1887 report has been great'lysimplified, 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 therate of thirty to 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 convinced that hotter rsult
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 fiiid 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 mor or less
in a state of rest at night. Mr. Coquillett reports in full upon appa..
ratus, methods, and preparations.

During the winter ho carried on a series of experiments with
washes against another very injurious scale insect, viz, the San Jos4
or pernicious scale (Aspidiolus perniciosus Corn stock), using several
substances heretofore not experimented with upon scale-insects, such
as salt and water, salt and slacked lime, sulphur, corrosive sublimate,
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 roost 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-
Ca'innula pellucidawhich has for the past two 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
recently taken 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 to 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 insects.

The report of our Indiana agent, Mr. F. M. Webster, on inseet
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 inad chiefly in the State of
indiaua He has found that the double-brooded habit of this insect,
long ago pointed out by Dr. Fitch, holds true for ordinarr 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
strict 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 be 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
part of the State wheat sown between the 15th and 25th of Septem-
ber is the most likely to escape the attacks of the Hessian fiy

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
th best time for seeding in the region under study and will be of
great practical value to the Indiana farmer. His conclusions 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, particularly in the
matter of color, 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 (T grarnin urn), 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 knoedge of this recently imported grain pest is
tiIl far from complete, although the season's observations have

added considerably thereto.
A short report on the grain aphis (Siphonophora avencc), 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
pple plant-louse (Aphis mali) on small grains, a new species of
Lhplosis and the twelve-spotted Diabroica, of which latter unmis-
takable larva were found eating into the stems of young wheat.

The principal work reported upon by Mr. Albert Koobele, the
agent at Alameda, California, is a series of experiments which he
ha 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
finted 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:
Caustic soda (77 per cent) pounds.. 5
Resin do . 40

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 added 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 codliug moth and of other
injurious insects.
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Miss Mary E. Murtfeldt divides her report into three sections: ('i)
general observations, (2) a few more injurious Microlepidoptera on
apple, and (3) experiments with insecticides. Under the first head
she gives a general 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
(Goryna nileki) and the corn ear-worm (Heliothis arrnige'ra) were
particularly abundant, while the slug caterpillars or stinging cater-
pillars (family Gochliopodidcc) were noticed in unusual numbers.
All through Missouri and adjoining States there was a notable out-
break of the walnut, hickory, and oak caterpillars (Dakina minisra
and D. anguii). One of the most interesting observations -made by
this agent was to the effect that the fall web-worm (Hyphaniria
cunea) was extensively preyed upon in Missouri this summer by the
1arv of a Carabid beetle, Flochionus imidus.

In the second section of her report she considers four new apple
enemies: Perdhina chionosema, Proteoperyxspoliana, Steganopycha
sp., and Gelechia jut ermediella. Under the head of experiments with
insecticides are given accounts of experiments with X. 0. dust, bu-
hach, arsenites of ammonia, and petroleum sludge. It was found
that dry X. 0. dust blown from a bellows during the middle of the
day is a thoroughly satisfactory remedy for plant-lice of all kinds.
The arsenites of ammonia when used according to the manufaçtur-
er's directions, one tablespoonful to a gallon of water, proved t9 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
parasites of domestic animals and has submitted for publication in
bulletin form that portion which relates to the Mallophaga. He has
continued his observations on insects injurious to pasturage, a sub-
jct which received treatment in his report for 1889 (published in
Bulletin 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 abboüii) and the
potato stalk-borer (Trichoba'ris Irinotatus). Some remedial experi-
ments were also reported. He has found that in Iowa the arsenites
of ammonia in the customary dilutiQn do not injure the foliage of
squash, cucumber, potato, plum, cherry, box elder, willow, eloag-
nus, elm, mountain ash, birch, apple, raspberry, bean, grass, and
clover, while his experiments seem to show that it is as effectual as an
insecticide as the more generally used Paris green and London purple.
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CERATITIS CAPITATA AND NEPHELODES VIOLANS.
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PARASITES OF NEPHELODES AND H.EMATOBIA.
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THE OSE CHAFER AND THE GREEN-STRIPED MAPLE WORM.
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THE BLACK SCALE AND LUCILIA CSAR.
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REPORT OF TilE OIIIEF OF THE SILK SEOTION.

SIR: I have the honor to hand you herewith my second annual re-
port as Chief of the Silk Section. The staff, clerical and operative,
has remained as last year, though the correspondence has largely -
increasc(l, 9,878 letters having been received during the calendax
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,

PIILIP WALKER,
Chief of the Silk Section.

Hon. J. M. RusK,
Secretary.

AUTOMATIC SILK REELS.

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
whu1e I believed that substantial progress had been made, still no
conclusive results had been reached. 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 machine for 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 rnaclunei y, silk ree1ng could be made
profitable, if such legislative assistance as has been asked of Con-
gress *ere accorded, led me to recommend to the Assistant Secretary
the temporary suspension of such experiments, and such suspension
was authorized by him. It is 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 ttention of inventors to this
matter, and it seems highly probable that the desired result will, if
such circumstances exist, some d'iy be attained and an automatic silk
reel be perfected in time to supply any commercial demand that
may arise for it.

26
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PROPOSED LEGISLATION FOR TBJ ENCOURAGIIMENT OF SILK
CULTURE.

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 tai if bill would afiect,
I was instructed by you, at the request of the chairman of the
committee, to appear before it and explain the relations which the
raisin and reeling of silk pear to the more advanced branches of
manutacture 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 before it
early in March to reply to some objections to my suggestions that
had been raised by the officers of the Silk Association of America
My remarks on these occasions were published in the report of the
evidence taken by the committee (pages 601 and 134c))

My suggestion was that the committee should recommend a dut
of $1 per pound on reeled silk imported into the United States.
then believed, as I do now, that such a duty would make it possible
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 cli-
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 manufacture 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 com-
mittee should recommend the granting of a bounty of ei 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 tariff bill and with it was passed
by the House The Senate Committee on Finance, however, re
ported adversely upon the section and recommended that it be
stricken out, which was done, nor was it restored in conference.

During the past session a bill for the development and entourage
ntent of silk culture in the Uiiited States was introduced both in the
House (H R 137, by Mr Morrow) and in the Senate (8 1426 by
Senator Mitchell) at the i nstance of Mr Joseph Neumann, of dali-
fornia This bill ci gates a division of silk culture iii this Depart-
ment and defines the duties of the Secretary of Agriculture in con-



ILi OTIO14. 67

flection 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 inthistries of silk raising aid silk
reeling and for similar purposes. Another 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 Nen-
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 oii your. sug-
gesting that t was perhaps inexpedient to report upon it pending
action upon the revenue legislation which I have already mentioned
it was, I 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

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 carefully 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, as evidenced in the case of the sugar
industry, will, I hope, lead that body to a favorable consideration of
this suggestion now that the question, as applied to the silk indus-
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
silk culture, and the probability 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 s few words as possible, 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. It 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 European farmer is not called
upon to employ extra labor, nor are the services of the men of the
family req ired except during the last few days of the rearing It
will be understood that the confining of this work to the women and
chulciren necessitates the planting of the mulberry trees in a conven-
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 axiomatic, that the persons in charge of the
work shall possess such experience as will enable them to perform
their labors without serious mistakes or useless friction. It would
be an imputation which I should be tar from placing upon the women
of our farming ciasse to suggest that they ar not as able as thofr
sisters in Europe 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 1st 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 suitable quantities, 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 of 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.

We have, then, an industry offered to us which should only be
encouraged as one subordinate to the household duties of the women
of our 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 Iuring 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 sulk which we con-
sume, that we should add immensely to the aggregate income of the
Mrming classes of the United States.

In my 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 abbut 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 ending June 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 iii 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.*

* Reeled silk, $23,235,099; waste, $951,910; cocoons, $88,522; silk-worm eggs,
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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 aggregate agricultural income, 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 583,58
pounds to 5,943,360 pounds, or from a value of 3,017,9i58 to $23,285,-
099. This is an increase of more than 900 per cent in weight and
670 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 consumption, our own manufac-
turers vill need to seek new sources of suppiy. The average 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-
posed bounties; and such persons as may assist, though hesitatingly,
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. Lots. State or Territory. Lots

Alabama 80 Missouri 211
Arizona 4 Nebraska 60
Arkansas 31 New Hampshire 1
CalifornIa 47 New Jersey 47
Colorado .5 New Mexico 4
Connecticut 15 New Yorlr 88
Delaware 10 North Carolina 71
District of Columbia 20 Ohio 177
Florida 15 Oregon
Georia 31 Pennsylvania 154
Illinois 166 Rhode Islar.d 8
Indiana 89 South Carolina 21
Indian Territory 23 South Dkotu 10
Iowa .59 Tennessee 25
Kansas 30*3 Texas 54
Kentucky. 32 LTtah 12
Louisiana., 24 Vermont 3
Maine 1 Virginia 123
Maryland .......- 75 West Virginia 29
Massachusetts 30 Wisconsin 15
Michigan 47

2,250Minnesota 14 Total ..
Mississippi 27
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The distribution comprised the following 'varieties
French:

Ounces.
Deyclier (Cevennes race) 200
Ribaud 1 Ange and Gorde (LocverAlps race) 100
Aubin (improved Var race) 100
Forné (Pyreneos race) 100

Italian:
Mercolini (Marches race) 100
Pucci (iJmbrian race) 100
Man (Ascoli race, two varieties, B and P) 100

Of the Deydier (Cevennes) eggs we can say nothing favorable
They were a failire 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 oui 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 mattei. 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.

Race.
Average
crop per
quarter
ounce.

Largest
crop per
quarter
ounce.

As will be seen from this table the best lot of coccons raised from
Umbrian eggs weighed 30 pounds and 6 ounces fiesh, which means
more than 120 pounds for the otince 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
duo regard to ventilation, and where expense has not been spared tc
make it satisfactory from that point of view. But there is no rea-
son 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
whom 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 TJmbrian eggs is equally true of all the other eggs
distributed, except the Cevennes.

As has been shown by the table on page 269, 2,25l lots o eggs
were/distributed last season This was far in excess of tb distribu
tion of 1889 and more than double that of 1888, as shown in formeD

Lbs. Or. Lbs. Or.
Alps..... 12 4 35 8
Var 12 0 25 8
Pyrenoes 13 2 85 4
Marches ii 4 30 0
Umbrian ii 9 30 8
Aseoli 11 9 8 252
Ascoli P 10 4 21 0
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reports It is a fact much to be regretted that almost e' eryone of
these applicants had never before applied to us for silk-worm eggs,
and, iudgmg 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 previous 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 DejDartment of the result of their work, and all were informed
that the Department would purchasetheir cocoons at a reasoable
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,
tnd whenever our experience has shown them to be deficient in cer-
tain points, we have upon the printing of a new eition 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 distinctly em-
phasized when we receive a lot of cocoons from one raiserwhicb will
average as .large as Fig. A, annexed, while another raiser, with no
more experience and with eggs from the same lot, sends hi others
o.f the size indicated in Fig. B.

To the more successful one we py about 3 cents 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 almost 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 realiz'es 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 s)aould be taken to come into actual contact with our people
in order to teach them to raise silk-worms successfully. There seems
to be no better way than by the establishment of such stations as are
contemplated in the legislative measures that have already been dis-
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cussed. Far more general good can be accomplished by the estab-
Ushment of a few model roaring rooms, where silk-worms can be
properly raised every season, in the full view of everybody who
chooses to examine into the industry. Thus might be created
sevoraJ centers from which the industry could be spread over such
portions of the country as are climatically adapted to it. At present
far 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 undorfeeding that we must attribute all of
th 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-worms and much
loss is due to this cause. Ptbrine has practically been blotted out,
and of it and muscardine, again common in Europe, 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-
ally unatteided by other diseases, is welcomed by Europeans as a har-
binger of a good crop, has this year carried off whole broods. This,
too, was the case in this Departriient 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).

State or Territory Washing-
ton.

Philadel-
phia. Peabody. Total.

Lbs. Oz.684
3

847
8

185 5
94 10

234 8
92 1

1,026 13
599 318
283 11

5,738 1
114 6

Alabama
Arkansas
California
Connecticut
Delaware
District of columbia
Florida
Geor5ia
illinois
Indiana
Indian Territory
Iowa
Kansas
ientucky.,

Lbs. Oz.

786 0508
67 2

800
915 5
4117 10

265 2
718 10

684

94 10

921

18
114 6

Lbs. Oz.

61 6

247

3

50683
204 8

111 8
161 11

18 9

Lbs. Oz.

0



VARITU1S 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
in 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
good rendition and pleasing to the reelers. It is shown at Plate I,
Fig. 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.

AG 90-18

State or Territory. 'g- Peabody. Total.

Lbs. Oz Lbs. Os Lbs. Os. Lbs. Os.
LouisIana 22 8 7 9 30 1
Maryland 201 0 67 6 268 6
Massachusetts.... 141 12 2 7 144 8
Michigan 199 2 100 10 808 12
Minnesota 113 4 113 4
Mississippi 178 11 178 11
Misseeri 1,573 14 1,587 13 3,161 11
Nebraska 433 12 1 15 435 11
New Jersey 87 6 3 11 91 1
New York 134 4 30 12 165 0
NorthCarolina 302 7 302 7
Ohio 1,421 10 280 5 1,701 15
Oregon 12 12 12 12
Pennsylvania 395 4 332 2 727 6
Rhode Island 14 0 14 0
South Carolina 28 14 12 2 41 0
South Dakota 93 2 93 2
Tennessee 72 0 72 0
Texas 339 12 6 15 348 11
Utah 890 7 890 7
Vermont 9 0 9 0
Virginia ... 378 2 19 3 397 5
West Virginia 60 12 17 9 78 5
Wisconsin 44. 4 35 1 79 5

Total 10,784 0 8,169 15 3,000 0 16,958 15

erLK SECTION. 28
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Early in the spring, long before the mulberry leaves were budded
in Washington, there reached us through te 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
possible, first on lettuce, and later on mulberry leaves, received
daily by mail from Florida. They did fairly well under the circum-

'stances, 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 interesting to
show them. They are illustrated at figures 1 and 2 of Plate IlL
The pointed ends, it will be noticed, are in great contrast with the
ordinary rounded cocoon of Europe.

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 Ohina. When received they
showed a good deal of pbrine, 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 189Q 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.

TRE PRUNING OP MULBERRY TREES.

In my annual report for 1887 I described the process of raising
mulberry trees as practiced in the Oattaneo nurseries, in Italy. It
will be seen from that account and from the two plates which ac
company it, that the tree described is one of the kind called "stand-
ard,' that is 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 th'at the leaves can be picked without in-
juring the surrounding grain. The picking of leaves from a tree
like this requires the use of a double ladder, and this, among Amen-
cn wOmen, will alone operate to the disadvantage of this style of
pruning.

We haves 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 once in two years in order to obtain a.
suitable supply Of leaves. As the tree was photographed its foliage
(Fig. 2) weighed 6 pounds. It was 7 feet high and 8 feet across
the branches. To allow for suitable growth these trees should be



* Muriers et Vers a Soie, Paris, 1874, p. 93.

Age. Per cent. Age. Per cent.

4 years old 100 14 years old 6805 years old 157 15 years old 7416 years old 225 16 years old 7777 years old 287 17 years old 8058 years old 373 18 years old. 8279 years old 423 19 years old 84610 years old 463 20 years old 86111 years old 566 21 years old 86812 years old
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605
658

22 years old 877
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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 as the other. It fur-
nished 14 pounds of leaves.

It may be well to add that the foliage of both of these trees will
probably be three times as great next year as it was last, 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, and 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 to say 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 poundsfor 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 assuming the weight of
leaves which such a tree will give to be 100 per cent, the quantit
of foliage will augment, according to Gobin, * in somewhat the fo -
lowing ratio.
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DESCRIPTIONS OF PLATES.

PLATE I, Fig. 1. Cocoons of the large Var race (France).
Fig. 2. Cocoons of Var crossed with Roussillon.
Fig. 3. Cocoons of the Rousifion race (France).

PLATE II, Fig. 1. Cocoons of the Var race reproduced in the Oriental Pyrenees
(France).

Fig. 2. Cocoons of the Cevennes race (France).
Fig. 3. Cocoons of the yellow Shazevar race (Persia).

PLATE UT, Fig. 1. Cocoons of the Sabzewar race (Persia) with floss.
Fig. 2. The same with the floss removed.
Fig. 3. Cocoons of the white Bagdad race raised one season in France.
Fig. 4. The same raised several seasons in France.
Fig. 5. Cocoon of a race from Cyprus, raised one season in Italy and

one in Washington.
PLATE IV, Fig. 1. Half-standard mulberry tree before priming.

Fig. 2. The same after pruning
PLA!rE V., Half-standard mulberry tree with foliage.
PLATE VI, Fig. 1. Dwarf mulberry tree with foliage.

Fig.2. The same without foliage and before pruning.
Fig. 3. The same after pruning.
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Fig. 1. LARGE VAR.

Fig. 2. VAR AND ROUSILLON CROSSED.

Fig 3. RotrsILLoN.

VARIOUS RACES OF COCOONS.



Fig. 1. VAR REPRODUCED IN THE ORIENTal. PYRENEES.

Fig. 2. CEVENNES.

Fig. 3. PERSI.&s RACE, SCHAZEVAR."

VARIOUS RACES OF COCOONS.

Report of Chief of Silk Section, U. S Department of Agriculture, 1890. PLATE II.
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Report of Chief of Silk Section, U. S. Department of Agriculture, 18O. PLATE Iii.
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THE PRUNING OF MULBERRY TREES. HALFSTANDARD TREE.
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Report of Chief of Silk Sectior,, U. S. Departrrient of Agriculture, 1890. PLATE VI.

Fig 3.
PRUNING OF MULBERRY TREES, DWARF.



REPORT OF THE ORNITHOLOGIST AND MAMMALOGIST.

Sin: 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 lines of work carried on by
the Divisionthe 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 ds-
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 consisted 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.

It 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 compreh&nsive 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 ofthe
Division. The originals from which these pictures were reproduced
are of the highest quality, while the prints in the reports are the
cheapest chromoscoarse, dauby, and differing widely in different
copies. Such figures are discreditable to the Department and a dis-
grace to the National Government. Unless it is possible to obtain
illustrations that are at least respectable it is better to do without
them altogether.

Respectfully,
0. HART MERRIAM,

Chief of Division of Ornithology and Mammalogy.
Hon. 3. M. RUSK,

Secretary.
277
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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) field work.

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, tbe 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
descriptions of a number of new species of North American mam-
2nals.

Field work.Fjeld work has been carried on during the year
in parts of Minnesota, Nebraska, Wyoming, Utah, Nevada, IdaJio,
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
tour bulletins already announced, namely:

An illustrated 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
2,500 hawks and owls, representing 45 species, have been examined
and the results tabulated; and to the mass of facts thus obtained the
published observations of reliable naturalists throughout America
have 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 th gophers of the Mississippi Valley.Work on
this bulletin has been continued during the year, and much valuabi-
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information has been secured concerning the distribution and rav
ages of the several species.

Bulletin on crows.Work on this report has been continued
but it is deemed inexpedient to publish the result until additional
material has been obtained. It is believed that some disputed 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 sevices
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, young
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; but in order to prove or
disprove this claim, as well as to determine the extent of inury 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 thun
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 cooperate 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.

Bulletin on crow blackbirds.It is intended to make this bulle-
tin as thorough and comprehensive as that On the crow, and the work
is being carried out in 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 been 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-
peckers, have been examined in compliance with special requests
for information as to the food of these particular species

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 insects in abundance, 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
onlr 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. As yet
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
1,091i, the total number now on hand being 11,812. During the same
time 1,265 stomachs have been examined.

A biological clerk was added to the force of the Division in August
and much better progress is now being maçle 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-
posed Such specimens may be sent by mail post free in packages 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 5,500. Notwithstanding the
fact that much labor is involved in the determination of these speci-
mens, and that their numbers are increasing year by year, every
effort is made to give th work the attention its importancedeserved.

SEED. PLANTING BY BIRDS.

y WALTEi B. BARROWS, Assistant Ornithologist.

For 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 sweeping generali-
zations and extraordinary applications have been made by writers
on popular natural history.

It 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 common fund of knowledge, and particularly 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. S. Department
of Agriculture.

The smaller land birds of a country, especially those supposed to
be beneficial or harmful, are commonly divided into two greatgroups,
insect-eaters and.seed-eaters, and this division, though strongly ar-
tificial, still has some warrant in fact. When legislators wish to
appear 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 what. 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-called 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 plant. In other words, seeds which simply
contain 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 of 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 suci fruits may be mentioned the
berries of the holly (hex), cat-briar (Smitax), bitter-sweet (Ce-
lastrus), sour-gum (Nyssa), flowering dogwood (Cornus), moun-
tain ash and chokeberry (Pyrus), hackberry (Celti.), bayberry
(Myrica), and the various sumaclis and other species of the genus
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Rlzus. 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 single
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 seasons of
the year. Recently a question arose as to the food of the Upland
Plover (Bartram'ia), and the collection being appealed to showed
oily a single stomach. A short lime 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 with 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
is through no fault of the Division of Ornithology, but simply re-
silts from the size of the field. Several hundred species of birds
are common in one part or another of our great country, and it is
not to be expected that any collection can show a dozen stoBlachs of
each species for each month of the year.

But although we may not at present list either the seeds that are
eaten 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. One of the most noteworthy examples of this kind 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-
jug 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-
ertheless it is now certain that several species of our swallows, notably
the white-bellied, bank, and barn swallows, do feed very 1argey 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
swallows hovering by thousands among the bayberry bushes were
greedily eating the berries instead of picking up flies as I then sup-
posed My eyes were first opened to this habit of the swallows by
Dr. A. K. Fisher, and to the same person I am indçbted for several
similar hints, among others for notes relating to the fruit eating
habits of the vireos. Having seen a kingbird (Tyrannus) gorging
himself with cultivated cherries about six years ago, my faith in
purely 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
some 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 Arlington
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 ho 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 iivin and healthy crows wore procured, and were subjected
to careful experiment for several months, and it was speedily shown
that they wore able to disgorge at will anything digestible or mdi-
digestible, 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 seeds by the mouth, all cleaned, polished, and
enveloped in a thick coating of sand. Whenever grain or seeds
wore fed 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 with repeated swallows of water.

It seems hardly necessary to say that any bird who treats berries
or stone fruits in this way, undoubtedly 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 (Rhu& 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 layer 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 actuaJ experiment it was shown that at least 90 per cent of the
poison seeds found at the roost were entirely uninjured, and under
favorable 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 oniy about one half the time during the winter, thus spend-
ing twelve hours of daylight scattered over the surrounding countrr
and twelve hours more at the roost. In view of what has been said
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
(&aha .nazs), Yellow-ramped Warbler (Dendrowa coromata), Flicker
jUolaptes auratus), Downy Woodpecker (Dryobates pubescens),
if airy Woodpecker (D. villosus), Pileated Woodpecker (Geophiceus
pi2eatus), and Bob White (Cohnus 'vrgin'anus), and there is little
doubt 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
1hus berries, the fish crow (C. o.ssifrc&gus) appears to avoid thein,
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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
including seeds of harmless sumachs), and it has been observed that

tish 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 (Sphy'rapicus) failed 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 jarticularly of red, yellow, and white fruits in relation
to this use. In the case of the genus Rhus, we have common, harm-
less species which bear very conspicuous, large, compact bunches of

red berries, which certainly are edible, and which yet contain com-
paratively little nourishment. The berries of the poison species of
Rhus, 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 unliess 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 ivy (Rhus tox'icodendron) 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
seem to indicate a nice power of discrimination on the part of birds,
but I 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 ejecting
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 (Nissa)
and flowering dogwood (Cornus florida); do they eject 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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cially let me ask that o 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 f economic questions of very great importance.

BIRDS WHICH FEED ON MULBERRIES.

By Dr. C. HuT MuuuLis.

Groves of mulberry trees during the period of fruiting are thronged
by hundreds if not thousands of birds, comprising many species
and representing diverse groups. Such insectivorous kinds as fly-
catchers, warbiers, 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
(Mo'rus nigra and Al. alba) are the species here referred to.

The following list is incomplete, including such species on1y 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. 0. 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 (Coccijzus amen-
canus).

Downy Woodpecker (Dryobates pubes-
cens).

Kingbird (Tyrannvs tyrannus).
Phcebe (Sayornis phcebe).
Wood Pewee (Cont opus virens).
Least Flycatcher (Empidonax minimus).
Cowbird (Afolothrus ater).
Orchard Oriole (Icter-us spurius).
Baltimore Oriole (Icterus galbula).
Purple Grackle (Quiscalus quiscula).
Purple Finch (Clarpodacuspurpureus).
Goldfinch or Thistlebird (Spinus tristis).
Chipping Sparrow (pizella socialis).

Song Sparrow (Jifelospiza fasciata).
English Sparrow (Passer domesticus).
Scarlet Tanager (Piranga erythromelas).
Cedar Waxwing (Ampelis cedrorum).
Red-eyed Vireo (Vireo olivaceus).
Warbling Vireo ( Vireo gilvus).
Cape May Warbler (Dendroica tigrina).
Yellow Warbler (Dendroica cestiva).
Bay-breasted Warbler (Dendroica cas-

tanea).
Catbird (Galeoscoptes carolinensis).
Wood Thrush (Turdus mustelinus).
Robin (Merula migratoria).
Bluebird (Sialia sialis).



REPORT OF THE STATISTIOIAN.:

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

The office is better equipped for efficient service than in any for-
mer year. The clerical force is ample, and its 'morale high. I here
has always been a difficulty in obtaining efficient expert service for
special investigation and for coordination 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-
provement 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 organization, 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
is made to obtain men of largest experience and best judgment for
this servicemen of ability and character, of promptness and relia-
bility, of public spirit and espri de corps as farmers. Some have
been twenty years in the work. They have undoubtedly done more
extensive and valuable service than any corps of voluntary corre-
spondents in any line of organized effort in the history of the coun-
trycontent with the compensation afforded by a consciousness of
advancing the local and genezal 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 st-
tisticad education. The masses of the people in this country are per-
haps freer from ancient prejudices against the "numbering of thepeo..
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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tam this a knowledge of the amount and quality of products, not
only of this country but of other countries competing in the same
markets, is absolutely necessary; and this can not be obtained in
any other way so fully as by the Government in cooperation 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 facilitating
speculating movements, but giving opportunity for largest actual
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, been 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 the past year has been in commendation of the
agricultural graphics extensively distributed to associations, com-
mercial exchanges, schools, and libraries, 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 teu years, thus immensely
increasing its value as a fair comparison of the averages of the differ-
out States. Another series, now ready for distribution, is a set of
six large ohromolithographic 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 of 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 and willing cooperation
in the work of the year.

J. R. DODGE,
Hon. J. M. Rusx, Slai%sticiam.

&cretary.



DIVISION OP STATISTICS. 289

CROPS OP 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, butthe 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 othercrops resulted. This was more than balanced by the very heavy
deficiency which prevailed in the Upper Mississippi and Missouri Val-
leys and.on the Paci&c 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 it 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 April to September, for 1889 and 1890,
as compared with the normal dietermined by the records of a seriesof years, is shown:

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 1800 by one in which there was a consider-
able excess of moisture, amounting to almost 2-- inches. During the

AG90 19

Distri
Rainfall. Departure

of 1890
from the

Departure
of 1889

from theFor a series
of years. or . or

.
F 1889

New England
Inches.

21.49
Inches,

22.44
Inches.

26.47
Inches.

+0.95
Inches.

+ 3.28Middle Atlantic 23.39 25.75 34.09 +2.86 +10.89South Atlantic 81.53 32.22 31.68 +0.69 -0.44Eastern Gulf 30.37 29.21 28.63 -1.16 - 1.74Western Gulf 23.83 26.88 22.80 +3.02 -0.20Ohio Valley and Tónnessee 23.22 25.37 22.59 +2.15 - 0.62Lower Lake region io. 82 22.55 16.48 +2.78 - 1.72Upper Lake region 20.24 17.37 18.rGO -2.87 -1.51Extreme Northwest 14,35 13.98 9.63 -0.89 - 4.73Upper Mississippi Valley 23.05 18.88 19.91 -4.17 - 3.03Missouri Valley 21.18 15.33 18.33 -5.85 -3.15North Paciftc coast 14.77 10.07 14.23 -4.70 - 0.91
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six months under consideration,in the South Atlantic and 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 12 per cent. This excess was received mainly during May,
June, and September, and the reports of our correspondents during
the season 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 Augustnnd September increased the dam-
age sustained. The Upper Mississippi Valley, including the Dakotas,
Minnesota, and Iowa, suflered from a deficiency of precipitation
amounting to more than 4 inches, or almost 20 perceiit of the normal
rainf all of that period. During 1889 the supply in the same territory
was deficient by more than 3 inches. The Missouri Valley, already
referred to, failed by almost (3 inches to receiv its norml supply,
and the deficiency amounted to almost 30 per ent. On the Pacihc
coast the winter of 188 9-'90 was remarkably severe, 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
spring, but was followed by a diminished water supply during 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 the average for a num-
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-
cèived during sir months might vary but little from the normal, the
variance by months might be great enough to mtterially injure the
harvest of the year. Gentle rainfall, evenly distributed throughout
theseason with the prpper intervals of sunshine, will blessagricul-
ture with bountiful haivests, while the same amount coming in the
form of sudden storms and washing floods will destroy te results
of a season's work.

Average rainfall by districts.

j)IatrlctX.

April. May. June. July. August. September,

5 1500. 1890. 1890. 1800. 1890. 1890.

o o 0

In. In. In. In In. In. In In. In In In Its.

1aw England
)tiddleAtltsntlC States
SouthAtla.ntlO States

1astern Gu1 States
Western Gu16 States
RioGrandeValleY
OliloValley&tidThnneS5ee
Lower La3e regIon
TJpper Lake region
Extreme Northwest

pper
MissieippiVaUey

issonrlVaHey'
Northern .lope
Middleslovo
SouthOru l0po
Southeruplate&u
Middle plateau

8.58
8.28
8.95
5.35
4.38
1.01
4.24
2.35
2.24
1.71
3.05
3.69
1.35
2.36
2. 12
0.41
1.74

3.99
2.88
2.04
2.75
8.08
3.39
4.10
2.09
0.57
0.82
2.30
1.86
1.73
3.01
6.18
0.78
0,99

3.54
8.25
3.87
4.44
4,87
6.42
8.02
8. 18
3.30
2.18
4.15
4.72
2.81
4.01
9.04
0.41
1.05

4,67
4.31
5.22
0.84
4.08
2.84
4.24
5.32
4.01
1.67
4.25
2.98
1.27
1.81
2.08
0.02
0.54

3.18
3.96
5.24
5.58
3.73
2.64
4.33
3.72
4,04
3.43
4.98
4.39
8.06
2.69
8.21
0.49
0.64

0.05
2.62
2.83
4.23
4.86
2.20
4.17
3.58
8.52
6.15
5.08
4.32
9.34
1,61
0.64
0.11
0.14

3.96
4.46
6.20
5.24
8.85
1.81
4.18
8.5.0
3.34
8.18
3.77
3.88
1.86
0.90
2.07
2.12
0.86

3.05
4.88
8.46
6.97
1.85
2.63
0.18
1.77
2.60
2.18
1.46
2.61
1.03
0,75
2,01
2.24
0.25

4.22
4.76
6.72
5.44
8.iZO
8.86
6.03
3.18
3.36
2.48
3.'.
8.07
1.61
0,71
3.09
2.65
0.94
0.42

8.54
5.90
5.21
4.40
8.78
1.02
5.07
8.48
3.10
1.74
3.01
2.07
1.48
8.31
2.52
3.25
0.80
0.20

3.01
8.68
5.96
4.87
4.46
6.22
2.92
4. (Ii
3.76
1.89
883
2.48
1.18
2.00
8.84
1.25
0.76

4.70
5.71
8.86
4.59
8.30
0.1)5
8.31
5.41
1.67
2.05
2.78
1.67
8.88
0.61
8.83
1.44
0.88

Northern plateau
NorthPaciIIceoaSt region.
MIddlePaClficcoaslregIOfl.
SouthpacillccoastregiOri.

1.67
3.72
2.65
1.48

0.41
2.94
1.40
0.14

0.99
9.92
0.71
0.40

1.58
1,34
1.85
0.06

1.67
2.21
0.86
0.11

1.32
2.99
0.07
0.01

1.30
0.01

..............

0.02

1.47
0.01

0.60
0.01
0.10

0.94
.......
0.08

........
4.02
0.88
0.04

0.39
0.89
0.36



April.r.May. Juno. July. August. ':pteinbe.

L '18* 1890. 1890. 1890. 1890. $50.

0 4 0 0 0 0 9 4' 0 0 0 0
Now England 43.8 44.5 53.? 83.9 63.4 62.2 68.7 89'. 9 (57.5 63'. 4 01.0 sa IMiddleAtlantieState,,,,, till 52.1) 83.2 62.8 71,8 78.4 78,3 74,5 74,9 75.5 58.8 58.South Atlantic States 62.0 63.0 70.8 fl. 5 77,? 80.8 80. (1 78.7 79.8 75.0 74.7 75.EasteraGuIfState 641.5 87.1 73,3 75.1 79,5 80.0 8.7 80.3 *5 78:1 70.3 78.6Western Gulf Slates
Rio Grande Valley

94.9
75.0

85,9
75.4

78,3.
80.

72,9
72.7

50.2
84.0

75.8
82.8

83.0
85.4

5.4,6
85.0

82.0
84.4

80.48
54.5

76,5
81.0

75.7
81.0OhioValleyandTenneasep 58.4 87.4 66,4 64.6 75.9 77.6 77,6 774 73.6 75.4 69.7 (87.8LowerLakeregion 44.2 45.8 57.5 54.1 66.2 69.4 71.1 71.1 62.1 (57.1 63.8 60.8Upper Lake region 40.2 41.7 52.1 47.5 61.4 65.2 87.2 68. 1 85.3 63.2 69.9 87.2Extreme Northwest

Upper Mississippi Valley
41.0
51.8

45.3
88.3

54,8
62.8

50.0
58.7

65,4
71.1

67.6
74.8

2
76.7

70,9
76.3

66,8
73.2

65.0
70.2

56.0
65.0

58,8
61.8Missouri Valley 80.3 53.2 61.0 58.8 70.8 72.9 75.8 77.3 73.? 70.7 64,9 62.3Northern slope 44,1 45.4 55.2 53.4 63.) 62,0 99.8 72,6 68,0 67.2 58.4 55.5Middle slope

Southern slope
54.3
65.4

84.2
81.4

63.8
7q,9

63.4
70.4

73.0 78.8 76.3 79.2 74.0 78.9 63.7 64.7
Southern plateau 57.9 59.5 66,7 68.7 74.9 73.6 80.7 81.2 78.0 75.8 71.9 72.3Middle plateau
Northern plateau

48.4
40.4

43.4
50.2

56.5
58.0

59.7
59.2

65.5
64.6

62.5
61.6

74.0 74.? 72.4 70.8 66.0 62.0
NorthPacificcoastregion, 40.5 47.5 57,0 58,9 58.0 50.4 63.8 65.3 08.2 63.4 58.9 57.1MiddiePacificcoastregion 58.3 88.0 68.0 64.3 67.3 66.5 71.0

.................
74.8 71,0 74.3 68.7 68.4Soutliracillccoastregion 59.5 59.0 83,0 6:1.8 66,4 65.8 70.0 70,8 71,0 71.3 70.6 70.2
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Almost as important in agricultural teorology as prepe.r rain-
fall well distributed is the range of temperature, The past sea
was almost a variable in beat distribution as in water snpply. The
season opened with April averaging from 10 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 conditions were almost exactly reversed,
and except east of the Alleghany chain and west of the Rocky range
the mouth was from 1° to aJ,iuost 5° below the average. This was
accompanied in the main by ai excess of rainfall, making it a cold
wet month not favorable to the inception of farm work. In June,
however, temperature ranged high, followed by a July which, s a
rule, varied but little from the eta.blisb,ed 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 no4i so
great as that noted earlier in the season. A record o th.o wrora
temperatiu'e by districts is appended:

Arcgs tenlperatRre by
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-nortnvenience of examination, the departure from the normal,
bothánhtemperature and rainfall, for the districts comprising the

iE1icipl agricultural sections of the country for each month dur-
iigrtb. powing season, is appended:

These records indicate an abnormal season and point to depreciated
yields of crops most affected by such meteorological influences. A
winter so mild that cotton in some situations was growing and flow-
ering in midwinter, and seeds and grains sprouted and grew as vol-
unteer crops, was not calculated to produce hardy 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, whiqIi, are sure to come before spring. The result
was a worse injury of wjinter grain, oi.rer a wider area; than occurs in
the average of bad seasons, and a frosting of citrus fruits on the Gulf
coast and peninsula 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 planted in other crops. Well-rooted plants, that in good
soils or in tile-drained and drilled fields escaped the disruption so dis-
astrous in "sprouting" soils, made good yields. Agreater disparity
in rate of yield has rarely been seen. From a heavy crop to a nearly
absolute failure the range has been extreme.

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. In Da-
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:

I I I i ii

'i@tiuw 1w April. May. June. July. August. September.

ewrJ1L3li
sivr u1 'iiio i 'F . . ..

. I
.

bloo ti WIbLBrn JIJII . .
o. 8. 8. .

eciriT, nI .irow nrris o j
Li)i1VI lii 11, s-1yE3'

fl. . In. 0 In. 0 In * In. 0 In.
-I '. 13_1.2+0.07_0.8_0.91_0.1_0.83+02+1.69

1.
l.2-lt90144!5Wi 30.0.9+1.73__1.44.040.9+0.1501II1f .., -

Lower Lake region . +1.6}-0.66 3.4+2.19±3.2-0. 14 0.0-1.73-2.0 +0.35_3.0 +t4C
2.0iUpperLakeregion

Extreme Northwest . +4.
+1.5+0.210.894.8+1.112.2+2.72+1.71.05_1.6

_4.6+0.62_3.8_0.52+0.9_0.84_1.93_2.00.721.3 +0.61
3.8-1.O'lUpper Mississippi Valley

Missourivalley
North Pacificcoast
Midd1ePac93ccoast

+1.5

0.3

0.75
+2.9-1.01-2.7-1.74+2.1

4.1

_1.25+1.3+1.14_0.8-0.29
_2.0_.O.78+1.9_1.58_1.6+0.78_1.2+0.17

+0.10+3.7+0.100.4-2.31

0.3
O.07+2.0_1.27_2.0_100_1.9071

3.0-0.27
+0.2+O.83-1.7-8.
+0.3-0.01 ..-0.3+0.5(

Year,
April. May. June. July. August harvested.

w. w. w. S. W. S. S. W. S.

1889... 94 96 93 1 94.4 92.0 83.3 81.2 89.4 83.

1890.. 81 80 78.1 91.3 76.2 94.4 83.2 73.5 79.
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The corn crop started well with an average in July, the date kf
first report of condition, of 93.1, a figure higher than any in 1888 aád
1889, and but little, if any, below an average July condition duuik
the past decade. During July and August the drought, which vra
especially severe in the section growing the great bulk of comma,-
cial corn, set in, and in sixty days condition was reduced to 70.1 pth
cent. This rapid falling off in condition is oniy equaled by the db-
dine *.vhich took place during the same period in 1887 from simi1r
causes.

The weather during October was favorable for ripening and har-
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 New 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 theAtlantjc coast was rather unfvorable to 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 anI 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 prevailing at
time of sowing in many districts, and to -drowning out of the crop
in low arid 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 irrthe 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 fifOtn' 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. At time of harvest, how-
ever, the injury sustained was still more apparent, and the result is a
yield of oniy 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 14 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 deáade.

The potato crop suffered from unfavorable weather at time of
planting and at time of harvest. This was especially true in New
England 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 estimated yield per acre is only 57+ bushels,
which, with two exceptions, is the lowest yield ever reported. The
same conditions which injured the crop during t)ìe early growing
season resulted in making the area smaller 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 thau in aoy recent year. It
should not be hastily assunxed, however, that the apparent decline in
the yield per acre of this crop during the past ten years is permanent,
or that it results froiu any deterioration in fertility of soil or quality
of eed The last ten years have contained an unusually large num-
ber of seasons of unfavorable meteorological condition easoms of
drought or of rainfall, or an injurious combination of bothwhich
are haolly likely to reappear again with such frequency. With
favorable weather, careful attention to selection of seed, and scientific
rotation in cropping, a yield as large as any made in previous years
may be conMently expected; in fact, during the past decade there
*rere two favorable seasons when the outcome exceeded 90 bushels
per acre.

The sugar crop has been a large one; the product of cane sugar n
Louisiana being much in excess of that of last year, and undoubt-
edly the largest in thirty years. The year marks an Important
forward step in. our experiments with other sugar-producing plants
the naking of sugar from beets having been a comnercial success in
Nebraska, Kansas, and California. The results of this empaign
give 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 few years the $90,000,000 annually

ut 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 extension of cultivated grasses in the South, and
on the (*reat Western Plains, where formerly stock raising was
nod on with no provision for winter feeding beyond that provid 't by
nature in the dried buffalo and other wild grasses, which has beea a
marked feature of American ngricultre during recent yeaa, has on-
tinued The search for grasses and forage plants which can
stand the high temperature and scanty moisture of the semi-arid dia-
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
by many as a solution of the problem, and the increase in the prodnt
of thIs nutritious hay has been very rapid during recent ars in
(3olorado, Wyoming, Utah, and other tions of the nauntairi re-
goL

The estimated average yield per acre for the total area of all
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
mo]stare characterizing the early spring months giving a strong,
lwariaAtt growth which carried the crop through the less favorabte
perio(I of its later growth.

The apple, peach, and small fruit crops were very dethieat in
almost every section of the country, except the Pcifie coast, where
there was a medium supply. The failure was the result of the nilld,
open winter which prevailed throughout the onntry east of the
Rocky Mountains, the growth of new wood and of fruit buds eon-
tinning during the usual period of rest, making the wariabio weather
of March unusually trying. California fraits az grapes have occu-
pied a commanding position in the nnrkLs of the great ci'Li, and
the season was one of great prosperity to the horticultural interests
of that. State. The supply of oranges and other tropical frthts ad
dcie from the acüis coast and from 1Orida has been fairly
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abundant, and each year demonstrates our ability to compete with
foreign planters in new lines of production, Our possibilities for
fruit production are becoming recognized, and the range is almost
limitless.

The cotton crop of 1880 was the largest ever grown up to that date,
but the indications- of condition throughout the growing season
with the annual enlargement of area, point to a somewhat larger
product for 1890. We grow now three fourths of the cotton con-
sumed In the mamifactuea of the civilized world, and as the de-
mands for the fiber have quite kept pace with the increased product
which our planters have marketed year after year, there has been no
glut or overproduction, and prices have been maintained at a steady
and remunerative level.

The Increased interest in sheep husbandry, noted a year ago, haø
been continued, and this has been probably the moat protttable branch
of our stock indutrr during the year. The decline in wool produc-
tion which began with the slaughter of flocks in 1884-'85, has been
checked, the aggregate clip for 1890 (fall of 1889 and spring of 1890)
being estimated at 276,000,000 pounds, an Increase of 11,000,000
pounds over the previous season.

CERIIAL CROPS OP TEAS IN DZT.A

As noted in the general review, the season was distinctly nnfavci'-
able to full production of any of the staple cereals, Seeding and
planting took place under discouraging circumstances; the period
of early growth was attended by adverse meteorological copditions,
the later season marked by alternations of flood and drought,. and
even the harvest interfered with by the lack of seasonable weather,
All of these unfavorable conditions were, Of 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 averaoe of the past ten years.

It must not be presumed, however, that this partial crop failure
will result in a stintd domestic food supply, or even prevent America
from still being the granary from whitth the Old World may draw
supplies with which to eke out her own deficiencies. With, crop
of corn 30 per cent smaller than that of the previous year, making
the smallest yield per acre with two exceptions noted in twenty years,
we have a production per head of our population of 23 bushels, or 0
per cent more than the average production per capita of all cereals
in urope. Of wheat we have grown this year nearly twice the
average per head of Europe, and our reserves, though somewhat
depleted, with, the small sutplus which. will remain over borne re-
quirements from this crop, will enable us to meet all probable foreign
demands should ruling prices warrant a close clearing up of both
yistbl and tnvsible stocks.

CORN,

The area of corn, which was slightly increased in planting, was
reduced by failure and utter abandonment by more than 6,000,000
acres, the breadth harvested being estimated at 71,970,7(33 acres. In
this breadth there is properly included all areas not absolutely aban.
doned, all fields, even though producing but a few bushels per acre,
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and this fact, as well as that the estimated production is not in mer-
chantable corn, but all corngood, bad, soft, or nubbinsshould 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 course in Kansas and Nebraska, the result of the sevore
drought which afflicted large areas in each State, but there was an
unusually large area so lost in many other districts.

The estimated product l.a 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 is 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 16,000,00O 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 for low 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.

Tle estimated ae4eage, product, and value of the crop, by States,
is thus presented:

States and Territories. Bushels. Value.

Maine 27,855 1,008,000 $746,180
New Hampshire 34,487 1,259,000 906,319
Vermont 54,893 1,839, 000 1,324,020
Massachusetts 54,134 1,868,000 1,307,836
Rhode Island 12,307 402,000 239,756
Connecticut 96,407 2,014,000 1,409,611
New York 042,896 17,101,000 11,115,672
New Jersey 857,842 11,185,000 6,954,579
Pennsylvania 1,383,377 36,043,060 22,825,
Delaware 223,130 4, 128, 000 M64,
Maryland 725,907 16,333,000 5,166,454
Virginia 2,109,853 36,922000 20,307,385
Nbrth Carolina 2,720.586 36 264, 000 19,944,977
South Carolina -1,576,210 16,078,000 31,254,282
Georgia 2,981,486 31,306,000 21,600,886
Florida 491,428 4,570,000 8,427,710
Alabama 2,489,226 25,390,000 17,265,271
Mississippi 1,951,651 24,396,000 17,076,647
Louisiana 1,061,169 16,979,000 11,885,093
Texas 4,116,281 63.802,000 45,937,696
Arkansas 2,002,575 83,443,000 21,737,952
Tennessee 3,600,657 67,692,000 85,200,028
West Virginia 671,733 13,435,000 8,060,796
Kentucky 2,816,155 63,645,000 81,193,100
Ohio 2,827,277 65,876,000 83,596,583
Michigaif 977, 188 - 26,580,000 14,618,738
Inthana 3,604,252 89,025,000 41.841,761
Illinois 7,154,424 187,446,000 80,601,741
Wisconsin 1,102,022 33,061,000 14,877,297
Minnesota 768,440 21,286,000 8.940,188
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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 1890 is the small-
est of the decade and with the same exception the most valuable 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 -rice with the largest crop, in 1889. The decline in av-
erage yield 3etween the period 1870-'79 and 1880-'89 can not be attrib-
uted to any decline in fertility 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 follows4

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. I he
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.

States and Territories. Acres. Bushels. Value.

Iowa 8,771,299 232,439,000 95,300,164
MiSsOUri 6,796,316 175,345,000 77,151,802
Kansas 3,542,891 55,269,000 28,187,241
Nebraska 3,072,800 55,310,000 26,348,992
California 159,871 4,896,000 2,857,694
Oregon . 8,011 173,000 114,245
colorado. 42, 133 767,000 483,097
The Dakotas 884,593 12,030,000 6,015,238
New Mexico 50 289 1,126,000 821,819
Utah 35,175 739,000 502,299

Total 71,970,763 1,489,970,000 754,4113,451

Total produc Tra Total value tr

Bushels. Acres. Cents. Bushels.
9880 1,717,434,4h 62,317,842 $679,14,499 89.6 27.6 $10.91
1881 1,194,916,000 64,262,025 759,482,170 68.6 18.6 11.82
1882 1017,025,100 65,659,345 783,86,175 48.5 24.6 11.94
1883 1,551,066,895 68,301,889 658,051,485 42.4 22.7 9.t3
1884 1,795,528,000 69,693,783 640,735,560 3..7 25.8 9.19
1885 1,936,176,000 73,189,100 635,674,630 89.8 26.5 8.69
1886 1,665,441,000 75,694,208 610,311,000 86.6 22.0 8.06
1887 1,4A,161,000 72,392,720 646,108,770 44.4 20.1 8.93
1888 1,987,790,000 75,672,763 677,561,580 34.1 26.3 8.95
1881) 2,112,892,000 78,819,651 597,918,829 28.3 27.0 7.63
1890 1,489,970,000 71,970,763 754,433,451 50.6 20.7 10.48

Total 18,524,400,538 777,405,336 7,443,857,149

Average, 11 years, 1880
tolSOO 1,684,086,418 70 673,212 676,714 286 40.2 23.8 9.58

Average, 10 years, 1880
to 1889 1,703 448 054 70 543 457 668 942 370 89.3 66.1 9.48

Average, 10 years, 1870 '
to1879 1,184,486,954 43,741,881 504,571,048 42.6 27.1 11.54
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Production and export of eon.

WHEAT.

The estimate of the wheat crop of 1800 was closely foreshadowed
by the vanous returns of condition throughout the season The
October estimate of yield per acre is confirmed by later investiga-
tions, by returns of thrashing, and by the record of individual cul-
tivators received and tabulated during December The aggregate
area haivested is estimated at 3(,087,154 acres, against 38,123,859
acres in 1889 and 35,430,333 acres in 179. This shows but little in-
crease in the breadth harvested during the last ten years, though
within that pouod the acreage ran up to nearly 40,000,000 acres in
1884 and fell away to 34,000,000 in 1885

The total product is estimated at 39,262,000 measured bushels
The commercial demand that the crop be given in bushels by weight
can nt be acceded to While in elevators, on railjoads, and in com-
mercial transactions the bushel means 60 pounds without regard to
volume, yet farmers are accustomed to use and to think in th meas-
ured bushel To require them to still further complicate their esti
mates of yield per acre by a mental calculation of qualIty to ascer-
tain average w.eight would be unreasonable and the results mislead-
ing The questLon of quality and weight is an after consideration,
and is reported upon by this oee jn March of each year, when
records of inspections are avathibe, when millers and elevator men
by actual tests f the scales can give authoritative answers It is
well known that no crop ever averages up to the standard of 00 pounds
per bushel, the average for a serIes of years being probably between
57 and 58 pounds Past records have shown that the annual variance
in weight of the crop is not nrueh more than a pound above or below
tIns average, the extreme range in seven years being from 56 5 in
1888 to 58 5 in l.7

The season was especially unfavorable in the winter wheat States,
those east of the Rocky Mountains suermg from damage wrought
by March freezing when fields wore bare of snow protection, and the
Paific coast from floods and overflows in the early spring In no
'State in which the winter grain makes the bulk of the product is the
rate of yield as high as the State verago of the last ten years The
year was more favorable in the spring wheat districts, the yield
in +he principal States, except the Dakotas, being quite as large as

Years. Production. Exports. Years. Production, Experts.

1*70
Bushels.

1,004,255,000
Bushels.
10,673,553

P. et
1.0 1*81

Bushels.
3,194,916,000

Bushels,
44,340,68*

P. et.
2.7

1871. 901,898,000 35,727,010 3.8 1882 1e617,00S,IOO 41,656,653 2.6
1372 1,092,719,080 40,114,374 3.7 1883 1,551,066,895 48,258 806 3.0
1878. 032,274,000 85,0*8,834 3.0 1884 1,705,528,000 *2,876,456 2.9
1874 850, 148 3110 30,025 080 3.11 1885 1,036,176,000 64,830,617 3.3
185 1,821,069,000 50,910,532 3.9 1886 1,665,441,000 41,868,584 2.5
1876. 1 283,827,500 72,652 611 5.7 188,7 1,456,161,000 25,360,868 1.7
1*77 1 342,566,030 87,128,110 6.5 188* 1,937,700,000 70,841,67* 8.6
1878 .. 1,888,218,750 87,284,892 8.3 1882 2,132,899,000 103,418,709 4.9
1879 1,754,831,676 99,57'2,429 6.7

1,454,980,438 56,7*8,884
-

LO1280 1,717,434,543 98,618,947 9.8 4,jusuaLeyerege
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made:

The value of our wheat crop, unlike flint of corn, which is. regulated
by the domestic demand alone, is dependent upon other factors than
the volume of our own crop. Its price is affected by the supply of the
world, drawn from all sources of production, and as a consequence we
have had some large crops with high prices and small crops with lower
values. The crop of the United States, however, is a prominent ele-
ment mdeterminmg the world's surplus, and to that extent determines
values. The farm value of the present crop has vanced to nearly
84 ceute per bushel, and the aggregate value is $334,173,678, only
$8,000,000 short of the value of the crop of 1889, although the crop is
smaller by more than 00 000,000 bushels.

The estimates in detai', by States, are as follows:

States and Tetorle.

New Hampshire
Vermont .......
Connecticut
New York
New Jersey

semsyisaa4a
Delaware
36se1wnd
Virginia....
North Carolina
Soath (larniba
Oeorgia

.....

Ueairessee
west Vlrgissla
33ent,iacky
Ohio.
Michiganjudiassa............................................
W4scosin ...............................
P,llnnesota
Iowa ..............................
xansas . .

California
Oregon.Nevada..................................
Colorado
Arizona
The Dakotas
Idaho
MontaDa.
New Mex.lcø
Jtah

W00ldoglan

Acres. Bushels,

40,213 343,300:
'9,155 140,000
19,478 335,000
1,876 30,000

640,540 9,283,000
138,833 1,680,000

1,3137;437 16,349,000
54,790 919,000'

805,143. 6,208,5410
801,900 5,614,1100
7171228 8,856,1100
178,609 750,0413
344,159 1,411,000
293,049 1,315,000:

60,750 288,000
5141,711 3,575,000
221,6449 1,378,4100

1,175,052. 7,878,000
302,026 2,026,000
043,358 0,100,090

2,398,741 29,084,000
1,{41,561 20,271,000
2,493,008 27,930,000.
1,4955,178 18,161,000
1,078,473 98,096,4900
3,143,917 02,598,000
1,605,080
1,609,459,
2,058,000'
1,428,1139
8,426, 739

807,250
1.8,4.80
416,030
28,020

4,2241,482
83,956

7,35O
00,640.

880,255
436,275

19,041,000
17,008,030
28,195,000
55,315,000
20,129,4130:
12,025,1100

2*800
1,757,060

251,4100
40,444,4100
5,870,000
1,488,000
1,105,000
2,239,900'
49,071,000'

Value,

307
161,083
371,874
33,018

9,287,830
1,679,879

35,800,752
390,684

8,711,046
8,389,144
0,155,803

307,036
1,552,157
1,437,406

314,078
8,396,208
1,4948,659
7,636,663
2,209,750
.8,419,005

27,285,679
38,248,467
24,878,371
15,4900,153
'80,870,008
31,068,187
35,203,823
14,830,581
21,709,842
11,636,423
22, 139,778

9,848,844
414,658

1,439,030
2841,4144

3,8,287,719
1,068,981
1,190,680
1,030,470

6,134,027

Total 02,037,184 009,662;060 204,776,678

An examination of the results .of each harvest since 1880 shows
that in but two years has the average yield been lower than that of
the present crop, in 1881 and in 188ö, the onlyyears in which the de-
4

Acres. Bushels. POr acre.

Spring .

Winter
12,567,050
23,520,104

143,088,900
255,374,000

11.4
111.9

1IvI8iON O' SATTST1C8. 299

the average. The division into spring and winter wheat is thus
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ficiency in an aggregate volume was greater. At the same time the
average value of the crop has been greater in five years of the eleven,
showing that price is influenced in a large measure by the crqps of
other lands. The average yield per acre has been very uniform dur-
ing each of the ten-year periods since 1870, the difference being less
than one-third of a bushel.

OATS.

There is a decrease from the acreage of 1889 of slightly more than
a million acres in the area of oats harvested, but the great falling off
lu the volume of, the ,erp is the result f the deficmt yield per
acre. The year was especially unfavorable for this crop from the
beginning, and the final yield is the logical sequence of the returns
of condition throughout the growing season. The steady enlarge-
ment in the volume of this crop has been one of the features of our
agriculture during the past decade, and, like corn, the demand has
been for domestic consumption. Its use for human food is steadily
increasing, though the aggregate thus used is small. Like corn it
is used as feed for animals, and there is an intimate relation between
the two grains growing out of their interchangeable use. The value
of the crop depends partially upon the size of the corn crop, and
the present crop, short itself, and coming with a small corn yield,
commands a high price. The farm price is the highest in ten years,
except in 1881, another year of short corn yield.

The yield jeer acre averages but 19.8 bushels, the lowest ever re-
turned by this office, while the average for a series of years would
not be far from 27 bushels.

As in the case of corn, the short crop of the present year is worth
more in the aggregate to producers than the crop of 1889, which was
the largest ever grown. With a decline in volume of more than
22,000,000 bushels there is an absolute increase in value of $50,000,000.
There is a lesson of wisdom in these figures, a remedy for low prices.

The estimates in detail are as LoJiows;

Ye. Totalproduc
taon.

Total area
Of crOp.

Total value of
crOp.

Average
value per
,busheL

Average
yield per

acre,

Average
value per

acre.

Bushels. Acres. Cents. Bushels.
1800 498,549,888 37,986 717 $474,201,850 95.1 13.1 $12.48
1881 883,280,090 87,709:020 456,880,427 119.2 10.2 12. 12
1882 504,185,470 87,067,194 444,602,125 88.2 13.6 - 11.99
1883 421,086,160 36,455,593 383,649,272 91.1 11.6 10.52
1884 512,765,000 89,475,885 830,862,260 64.5 13.0 8.38
1885 857 112,000 34,189,246 275,320,390 77.1 10.l 8.05
1886 457'218,000 36,806,184 314,226,020 68.7 12.4 8.54
1887 456:329 000 37,641 783 310,612,960 68.1 12.1 8.25
1888 415,858:000 37,836:138 35,248,030 92.6 11.1 10.32
1889 460,560,000 38,123 859 842,491,707 69.8 12.9 8.98
1890 399,262,000 86,087:154 334,773,678 83.8 11.1 928

Total 4,886,215,588 408,878,773 4,052,868,719

Average, 11 years, 1880
to1890 445,110,508 87,170,798 868,442,611 82.8 12.0 9.91

Avera, 10 years, 1880
kverage, 10 years, 1870

to 1879

449,695,359

812,132,788

87,279,162

25,107,414

371,809,504

327,407,258

82.7

104.9

12.1

12.4

9.97

18.00



The bushel value of the present crop has been e.xceedecl but once
during the past decade, in 1881. In that year the yield was only
slightly below the average for ten years, and the crop was one of
generous proportions. The price was high because of the short corn
crop, admirably illustrating the relations between the two grains.
The rapid enlargement of the area devoted to oats is shown by the
fact that the average breadth between 1880 and 1890 is more than
double that between 1870 and 1880. A slight diminution in the
rate of yield, however, has prevented the average product from doub-
ling during the same period.

States and Territories. Acres. Bushels. Value.

Maine 100,607 2,847,000 $1,022,891
New HampshIre 31,359 862,000 482, 929
Vermont 106,591 2,793,000 1,396,342
Massachusetts 23,275 598,000 828,992
Rhode Island 6.545 153,000 82,703
Connecticut ... 89,019 780,000 413,601
New York 1,343,418 23,913,000 11,956,420
New Jersey 141,537 2,449,000 1,224,295
Pennsylvania 1,277,424 21,972,000 10,546,413
Delaware i. 22,931 298,000 184,146
Maryland 111,05 1,317,000 597,036
Virginia. 672,178 6,587,000 2,964,305
North Carolina 68,672 6,198,000 8,100,869
South Carolina 393,226 4,168,000 2,500,918
Georgia 562,387 5,455,000 8,273,092
Florida 53,540 573,000 349,456
Alabama 4os, 344 4,864,000 8,015,759
Mississippi 351,992 4,778,000 2,866,976
Louisiana 42,952 567,000 345,849
Texas 11,089,000 6,082,692
Arkansas 093831 3,967,000 2,102,361
Tennessee* Q 682,759 6,486, (XX) 2,918,795
West Virginia 142,107 1,506,000 677,850
Kentucky 465 152 3,954,000 1,779,206
Ohio .... 1,111,312 20,004,000 8,401,670
Michigan. 941,088 25,033,000 11,014,494
Indiana 1,017,122 17,800,000 7,297,850
Iffinois 3 372 451 70,821,000 29,036,803
Wisconsin 1,496,888 38,919,000 15,567,635
Minnesota 1,5(88,084 38,402,000 14,208,796
Iowa 2,767,330 71,397,000 27,180,903
Missouri 1,412,571 24,579,000 9,585,707
Kansas 1,802,884 81,269,000 li,882, 302
Nebraska 1,053,059 22,430,000 8,747,861
California 70,655 1,943,000 1,088,087
Oregon 221,940 6,688,000 8,329,100
Colorado 100 725 2,408,000 1,248,990
The Dakotas 1 153 157 24,846,000 7,950,815
Idaho 36,440 1,093,000 634,056
Montana 00,235 2,797,000 1,6o0,398
New Mexico.. 16,330 892,000 223,394
Utah 38,491 1,059,000 582,177
Washington 104,392 3,497,000 1,643,682

Total 26, 431,369 528,621,000 222,048,486

Totalproduc. Total area
o crop.

Total value
o crOp. busheL acre, per acre.

Bushels. Acres. Cents. Bushels.
1880 417,885,889 16,187,977 $150, 243,565 8 0 25.8 $9.28
1881 418,481,000 16,031,600 193,196,970 46.4 24.7 11.48
1882 488,250,610 18,494,691 182,978,022 37.5 26.4 9.89
13 571,802,400 20,324,062 187,040,264 32.7 281 9.20

583,628,000 21,800,017 161,528,470 27.7 87.4 7.58
l88 ..., 629,409,000 22,753,630 179,638,860 28.5 27.6 7.83
1886' 624,134,000 23,658,474 1S8,137,930 29.8 26.4 7.67
1837 859,615,000 25,920. ool 200,699,790 30.4 28.4 7.74

701,735,000 26,998,282 95,424,240 27.8 20.0 7.24
751,515,000 27,462,316 171,781,008 22.9 27.4 6.26

1890 523,621,000 26,431,860 222,048,486 42.4 19.8 8.40

Total 6 367 579 390 248 39' 124 2 030 712 605

Average, 11 years, 1830 to 1890 570,870,854 22,390,557 184,610,237 8-1.9 25.8 0.24
Average, 10 years, 1880 to 1889 584,395,839 21 996,376 180,866,412 80.9 26.0 8.22
Average, 10 years, 187094 1879 814,441,178 11,075,822 111,075,223 35.3 J8. 4 10.03

DIVISION OF STATISTICS. 801



REPORT OF TRE SECRETARY OF AGRICULTURE.

FARM ANIMALS.

The animal estimates of increase or decrease in farm animals are
made in January, and are published in the January-February report,
which has not been prepared, the annual going to press much earlier
than usual. These estimates will be foind in that report, which will
be issued in February. The winter of 1890-'91 was unustially severe
in the range regions, especially in Northern latitudes and on the Pa-
cific coast, though the season east of the Missouri was one of extra-
ordinary mildness. The losses in Washington and Oregon wore very
heavy, according to information apparently reliable, in some
tricts taking half to three fourths of all the cattle. The April report
made the loss about two million cattle, and it is probable that the
full depreciation was not revealed, especially as to the Pacifió slope.
A considerable reduction in numbers of cattle is probable. The facts,
as nearly as they can be approximated, will be indicated in. detail in
the first report of the Statistician in 1891, the issue for January-Feb-
mary.

DISTRIBVTION OF DOMESTIC ANIMALS

The increase in the commercial movement of farm animals duriug
the past twenty years is one of the most striking facts in the com-
merce of agricultural products. It suggests a large increaSe in meat
production and an advance in the rato of domestic consumption.

CATTLE.

The receipts of cattle at Chicago, Kansas City, St. Louis, and Omaha
are more than three times as large as fifteen years ago, and have
increased more than '?O per cent in five years. The increase exceeds
2,300,000, while the increase in exportation is only about 260,000,
or including increase of meat exportation about 1,000,000 beeves,
leaving nearly three fourths of the increase for home consumption.
The total exports of 1889-.'OO, in beeves and beef, were little short of
1,000,000 animals, much above the average of our beeves in condi-
tion.

Receipts and shipments of Western markets. -

Comparing receipts and shipments, we find a decrease in the pi
portion of shipments, due to the great development of the dressed
meat trade, which increases the proportion slaughtered in the West.
The use of the refrigerator car has wrought a great change in the
methods of transportation of meat? both to the Atlantic seaboard

Years.
Chicago St. Louis. Ransas City. Oma1a.

lieceipts. Shipments. Receipts. Shipments Receipts. Shipments. Receipts. Shipmeats.

1870 582,964 891,709 901,422 129,748 21,000 No record.
1875 920,843 696,534 835,742 216,701 174,754 126,262
1880 .... 1,882,477 6,614 424,720 228 879 544,709 194,421
1889 1,905,518 744,093 386 820 283,249 50(5,627 402,381 114,163 88,233
1886 1,963,900 704,675 377,550 212,958 490,971 370,850 144,457 73,128l7 2,382,008 791,488 464 828 277,419 639,224 488,372 285,720 151,419
l; 2,811,543 968,888 548,875 850,206 1,058,085 082,022 340,469 206 4
1889 3,023,281 1,259,971 508,190 297,879 1,220,948 744,510 467,340 222
1890 3,484,280 1,260,809 689,014 381,223 1,472,2091 928,552 608,699 2148,828
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and to Europe. The rapid increase of the entire movement is a sug-
gesti'c e fact in the history of our agriculture The aggregates of
these primary markets are as follows:

Receipts of Eastern cities.

SHI3IEP.

The enlargement of the movement of sheep is also very rapid,
indicating great increase in consumption, which is quite out of pro-
portion to increment of population. The following statement is from
the records of the four centers of distribution, Chicago, St. Louis,
Kansas City, and Omaha:

Reets and shipmsnts of Western markets.

303

The following are the aggregates of these records of receipts and
shipments:

Years. Receipts. Shipments. Years. Receipts. Shipments.

1870 . 755,395 521,487 1887 8,751,788 1,708,606
1875 1,451,389 1,039,497 1588 4.554,975 2,393,277
1980 .................... 2,051,900 1,309,914 1881) 5,219,154 2,530,281
1685 2,912,628 1,462,956 1890 6,282,222 2,828,966
1856 2,976,878 3,361,103

Years. New York. Philadel- Bim Total.

1870 861,076 124,592 126,798 89,021 701,427
1875. 457,057 145,288 162,830 112,679 867,051
3880 679,987 230,079 218,606 138,969 1,267,641
1885 562,447 112,905 194,644 90,870 960,956

513,470 113,316 176,093 90,357 820,168
1887 498,046 99,584 122,207 85,166 796,495
1888 515,591 124,416 134,574 170,113 944,696
1889 098,937 367,842 150,482 205,479 1,162,240
1890 884,502 167,974 219,009

Years. ReceiptS. ShIpments. Years. Receipts. Shipments.

1870 . 444,330 128,360 1887 2,064,207 891,691

1875 569;954 209,130 1888 2,481,236 1,206,083
1880 592,890 286,317 1889 2,721,289 1,244,791
1885 1,607,242 617,831 1890 3,233,228 3,612,67
1886 1,550,629 570,602

Receipts. Shipments. Receipts. Shipments. Receipte. Shipments. Receipts. Shipments.

1870 849,853 116,711 94,4'17 13,649
1875..... 418,948 248,604 125,679 37,74 21,827 17,742
1880
1885
1880
1881'
1888
1889
1890

835,810
1,003,598
1,008,790
1,360,862
1,515,014
3,832,469
2,182,667

156,610
260,277
266,912
445,094
601,241
711,315
920,854

205,969
362,858
328,985
417,425
456,669
358,495
358, 506

93,522
233,391
202,728
287,C18
316,676
255,375
252,151

50,611
221,801
172,689
200,956
331,080
870,772
535,889

115,755
83,234

103,126
169,932
174,851
836,207

38,285
18,985
40,195
76, 014

158,503
159,508
156,186

8,408
17,728
56,444

118,208
103,110
04,464

Chicago St. LouiS. Kansas City. Qmahs. -

Yeeru.
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Receipts of Eastern cities.

SWINE.

The effort in foreign countries to increase home suppliesef swine,
aided by tariffs and edicts áf exclusion, has prevented the extension
of our foreign trade, and for a time reduced its volume. The exports
of 1889-'90 have nearly reached the highest limit of ten years ago.
The record is as follows:

Receipts and 8hipments of Western markets.

Receipts of Eastern cities.

Years New York Boston Baltimore Total.

1870. , 1,463,878 480,997 682,000 175,000 2,771,875
1875 1,233,968 372,370 491,500 191,485 2,289,323
1880 1,656,955 476,785 623,494 248,047 8,005,281
1885 1,8413,277 639,847 616,573 178,712 3,284,409
1886. 1,997,751 524,089 583,579 219,645 8,125,064
1887 2,025,116 591,476 588,279 227,484 8,432,827
1888 1,882,763 838,490 594,612 438,910 8,454,775
1889 1,805,805 540,460 587,431 421,951 8,805,647
1890 1,798,615 583,548 381,025

Years.
Chicago. St. Louis. Kansas City. Omahìa.

Receipts Shipments Receipts Shipments Receipts Shipments Receipts Shipments

1870 1,699,188 924,453 310,850 17,156 86,000 No record.
1875 3,912,110 1,582,643 628,569 126,729 63,350 18,790
1880 7,059,855 1,394,990 1,840,684 770,769 676,477 152,920
1885 ..... 6,937,535 1,797,446 1,455,535 789,487 2,358,718 801,162 180,857 71,919
1886 6,718,761 2,090,184 1,264,471 530,362 2,264,484 538,005 890,487 187,369
1887 5,470,952 1,812,001 1,052,240 824,745 2,428,262 524,492 1,011,706 140,726
1888 4,921,712 1,751,829 929,230 294,869 2,008,984 413,937 1,283,600 333,228
1889 5,988,528 1,780,659 1,120,930 420,310 2,073,910 331,484 1,206,605 179,916
1890 7,663,828 1,985,700 1,389,789 667,832 2,865,171 558,227 1,678,314 975,638

Years. Receipts. Shipments. Years. Receipts. Shipments.

1870 846,850 17,158 1887 9,958,160 2,801,964
1878 4,604,029 1,725,162 1888 9,143,526 2,793,863
1880 9,576,516 2,318,679 1889 10,389,971 2,718,319
5885 10,882,655 8,460,014 1890 13,562,102 8,487,897
1886 10,638,203 3,846,520--

Years New York Boston Phlladel Baltimore Total

1670 889,625 189,330 189,500 320,000 1,568,455
1815 1 368,517 331,989 243,310 279,631 2,388,437
1880 1,719,137 691,839 346,960 386,867 3,094,801
1885 1,919,063 790,332 326,456 265,381 8,301,232
1886 1,980,650 930,787 833,849 823,643 8,568,933
1887 1 791,331 1 039,629 329,581 504,619 3,665,408
1888 1,549,387 1,063,827 344,119 613,959 3,872,342
1889 1,761,623 1,143,314 401,424 702,966 4,009,827
1890 2,126,446 1,231,173 837,167
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PROGRESS OP AMERICAN DAIRYING.

The only general enumeration of cows is that of the United States.
A few of the States report assessors' returns, which are more or less
complete. That of the United States includes only cows on farms, and
not those in towns and villages. The real number of cows in the
country is therefore the number returned by the census plus the
number not on farms or ranches, and plus the omissions of the
enumeration, which are probably not large in this case.

The census returns of product did not include milk sold in 1850
and 1860, and only butter and. cheese made on the farm. Butter
factories were then practically unknown, and cheese factories in
process of organization. and not included in census schedules. The
amount of milk sold for all purposes, from farms, was relatively
small, yet some allowance should be made for it in comparing the
dairy products, especially with reference to aggregate milk produc-
tion of the census years.

In this comparison the butter and cheese are reduced to milk, on the
basis of 3 gallons of milk to 1 pound of butter, and 1* gallons of milk
to 1 pound of cheese. The best dairies do a little better than this, but
the average of all, including farm dairies, is so near these figures that
it is impracticable to make any reductiol4 from them. Even in the
New York dairy tests the churnings of selected dairies in the local
conferences, which are really perambulating dairy schools, the aver-
ages range from 15 to more than 30 pounds, and in 1889 averaged
21.04 pounds. Selection and breeding have considerably reduced
the ratio of milk to butter in the best dairies during the past thirty
years, which, unfortunately, are in so small proportion to the whole
number of cows that the general improvement is slow. The cen-
sus records of butter and cheese are thus reported:

Years.

Reducing the butter and cheese to milk, and adding 235,500,599
gallons of milk sold to factories and milk dealers, according to the
census of 1870, and 530,129,755 gallons thus returned by the Tenth
Census, the following aggregates of milk and averages per cow are
obtained:

These figures must not be received as the act'ial average yield of
milk per cow, because the milk aggregate does not iucluclu that used

AG9O 20

Years. Cows. Galonsoftnhlk. Gallons

1850 6,385,094 1,063,161,127 107
1850 8,585,735 1,499,985,364 175
1870 8,935,332 1,840,185,160 206
1880 12,443,120 2,898,698,520 238

1850
1860
1870
1880

459,681,370

777,230,287

818,345,306

514,092,683
29,421,784

313,345,306
459,681,372
514,092,683
806,672,071

53, 492, 158
27,272,489

105,535,898
108,663,927

109,435,229
215,883,801

105,885,898
108,668,927
162,927,882
948,157,830

Butter. Cheese.

Farm. Factory. Total Factory. Total.
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in the form of milk in the families of farmers. This factor in the
p!oblerfl can only be determined approxiniately. The proportion is
smallest in the great dairy sections and largest in the States where
butter and cheese are made in small qtantities. In New York it has
been estimated on the basis of the milk of one cow to each farm,
which would give nearly the product of five cows for the markets to
one for home consumption. As the dairy cows yield more than the
farm cows it might be fair to consider the ratio as six to one. On
this basis te milk in products sold in New York in 1879 was equivalent
to 401.6 gallons per cow, the milk used 66.9, making the total per cow
468,5 a1lons. There should be a slight improvement in ten years in
a portion of the stock, while there may be none in a much larger por-
tion. Less than 2 per cent improvement would bring the average up
to 475 gallons per cow, which is the maximum probability.

In some States, where cows are relatively few and the rates Qf yield
small, at least two or three times as much milk is used in the natural
form as is converted into butter and cheese. A definite estimate may
not be practicable, but on the assumption that one fifth of the milk
produced is consumed as such on the farm, the average yield per cow
in 1880 would be about 291 gallons. This would make the milk product
of farms 3,617,123,150 gallons. Add to this the milk of cows in vil-
lages and towns and the tota1 probably exceeds 4,000,000,000 gallons.
This refers to the milk of 1880. At thepresent time, with 16,000,000
to 17,000,000 cowsas there must be if all are countedthe aggregate
milk producea undoubtedly approximates 5,000,000,000 gallons.

The prominence of a few States in dairying is presented strongly
by the fact that ton States produce about two thirds of the butter and
include more than half of the cows of the United States.

In the summary of products a remarkable change appears in cheese.
[n 1870 there was reported a prodact of 109,435,229 pounds, made ii
factories, in addition to 53,492,153 pounds made on farms. The farth
product of 1860 was 103,663,927 pounds,which was all the cheese
reported. In 1880 the farm product was still further reduced to
27,272,489 pounds,but the factory product was inceasedto 215,885,361.

In 1860 the factory system of cheese making, or associated dairy-
ing began to attract general attention. Factories were in operation
in oneida County, New York. The system was originated by Jesse
Williams, a farmer living near Rome in that county. He was an
expert cheese maker and his product was eagerly sought by dearers,
being far superior to the make of neighboring farms. The idea of
the factory was accidental. Mr. Williams bad contracted his cheese
and that of his son, who had just entered upon dairying on another
farm, at 7 cents per pound, a figure above the prevailing price. The
son doubted his ability to make cheese of the desired quality, and it
was finally arranged that he should bring his milk to his father's
dairy. This suggested the thought that the neighbors might also
bring their milk, which soon led to the erectioi of a factory building,
and proved to be the pioneer of the cheese factories, which now
represent the American system of coSperation in dairying. In 1854
a tew more factories were built, and from two to 1our each succeed-
lug year, until 1860, when seventeen were added to the twenty-one
already in existence. In 1866 the number bad increased to five hun-
dred in New York, the larger number being built in 1863 and 1864.

As indicated heretofore, the census returned only butter and cheese
In 1850 and 1860, the milk sold from farms being almost inapprecia-
ble in amount except in the vicinity of large cities. $ince the rise
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o associated dairying, the riili sld to faciies, with that distribut'd
for consumption ju families, has added another item to the census
count; that of milk sold. Reducing the butter and cheese to milk
equivalents and adding milk sold, thQ milk produced per cow has
been as follows:

1880. 1870. 1860. 1850.

Aver. Aver- Aver- Aver.States and Territories.
Nuniberof Number of Number of Number of

COW S. COWS. COWL COWS. ier
cow. COW. COW. COW.

GaPs. Gall,,. GaPs. Galls.
Maine 150,845 814.2 139,259 270.2 147,314 252.8 133,556 228.9
New HampshIre 90,564 813.8 90,585 234.5 94,880 247.4 94,277 261.6
Vermont. 217,083 887.8 180,285 349,5 174,667 828.0 146,128 318.8
Ma3sachusetts 150,485 396.2 114,771 327.4 144,492 215.0 130,099 249.7
Rhode Island 21,460 323.0 18,806 258.6 19,790 168.3 18,698 179.5
Connecticut 116,819 325.4 98,889 290.9 98,877 277.2 e5,461 801.3

Total 746,658 353.0 642, 598 300.5 67, 930 264.3 608,219 268.7

Newyork 1,437,855 401.6 1,350,661 858.2 1,128,684 828.7 981,324 819:3Newjersey 152,078 289.9 133,331 226.6 138,818 233.1 118,786 248,8
l'ennsylvanla 854, 156 822.8 706,437 260,6 678,547 283,6 580,224 231.1

Total 2,444,089 867.1 2,190,429 325.2 1,938,999 298.1 1,580,284 284.0

Delaware 27,284 247.9 24,082 177.5 22,505 190.3 19,248 164.7
Slaryland 122,907 221,3 94,794 174,8 99,463 158.9 88,856 131.5
Vfrginla 243,061 147.0 188,471 118.0 830,713 128.1 817,819 106.3

Total 893,282 177.2 807,347 187.1 432,771 134.8 423,728 114.2

North Carolina 232,133 95.4 196,731 66.1 228,623 62.4 221,799 56.6
louth Carolina 139,881 70.5 98,698 46,9 163,988 58.2 1',244 46.3
2eorgia 315,073 72.0 231,810 58.9 299,688 54.5 334,223 41.8l'lorida 42,174 26.2 01,922 4,9 92,974 13.3 72,876 18.6

Total 729,261 76.5 588,616 53,6 785,223 52.7 822,142 44.5

&labama 271,446 89.4 170,649 57,1 230,587 78,5 227,791 53.0
%1isissippi 268,178 85.0 173 809 45.2 207,648 72.4 214,281 61.0
Coulslaua 146,434 20.6 102,076 17.8 129,662 33.8 108,576 19.4
Cexas 606,176 71.0 428 048 26.8 601,540 29.7 217,811 82.8
&rkansas 249,407 95.1 128,989 64.8 178,008 71.5 98,151 60,1
Cennessee 803,900 180,8 246,197 120.5 249,514 121.1 280,436 98.8

Total 1,848,558 98.0 1,246,819 54.7 1,589,902 61.5 1,109,016 58.2

Vet Virginia 156,958 183.5 104,434 146,7
entucky 301,882 189.5 247,615 149,9 269,215 181.4 247,478 121.6

)hio 767,043 328.8 854,390 279.0 676,585 252.5 544,499 2344
ndiana 494,944 941.0 893,736 177.8 868,553 183.0 284,554 138.4
li$nols 865,913 239.7 640,821 188.5 522,634 161.2 224,871 182.6

Total 2,588,788 257,1 2,040,406 208.0 1,831,987 190.0 1,371,199 172.2

llchigan 884,578 324.7 210,859 179,548 269.7 92,676 224.5
Visconsin 478,374 267.3 308,877 231.3 208,001 207.5 64,389 176.7
3lnnesota 275,545 216.3 121,437 239.1 40,344 228.7 607 5.4

Total 1,038,497 274.4 680,708 259.5 422,888 285.7 164,622 205.0

owe 854,187 215.0 369,811 228.5 189,802 194,6 45,704 147.0
iisouri 661,405 134.9 398,515 111.6 845,243 111.8 230,160 103.1
ansas 418,333 160.0 123,440 125.8 28,550 118.1
ebraska 161,087 186.6 28,940 164.7' 6,905 149.0
olorado 28,770 107.8 25,017 49.5

Total 2,528,889 176,6 945,728 159.1 570,590 139.7 275,873 110.6

aliforala ,
regon ,
rashingtQfl

210,078
59,54.9
27,622

274.2
199.9
160.1

164,098
48,325
16,938

192.4
92.2
74.6

205,407
58,170
9,660

52.8
58.7
49.0

4,280
9,497

0.5
71.9

rsvada 18,819 38.8 8,174 64.2 947 24.4

Total 810,568 228.4 235,680 160.0 060,164 54.0 18,707 49.6
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Slatea and Tei4itories.

1880.'

Number of
cows.

Aver-
age
yield
per

cow.

Galls.

In examining this table it should not be forgotten that the milk
used as such on farms is not included This might be, in New York,
one sixth as much as that manufactured and sold, and in some of
the non-dairying States a still larger proportion than that mann
factured and sold After making all possible allowances, there will
still be a great difference between the yields of different States, rang-
ing from 470 gallons in New York to less than 170 gallons in some
of the Southern States

It is a noticeable feature of this table that the yield increases froii
decade to decade It is evident that the advance is not due entirely
to the increasing accuracy of the returns, or to the milk sold intro-
duced into the later enumerations. The attention given to selec-
tin and breeding has increased the rate of yield, and to some extent
the proportion of butter-fats. The relation of milk to butter varies
widely in different breeds, and in individual cows of the same
breed The epei ience of Hon Zadoc Pratt, thirty years ago,
affords a good illustration of this fact, and of the low average butter
yield of the unimproved farm cows of that period. His farm was a
large one of 365 acres, formed originally from hemlock clearings
among the hills of the northwest corner of Greene County, near Dela-
ware In 1857, with selected cows averaging 63b gallons, the aver-
age milk to 1 pound of butter was 39 2 pounds He saw the neces-
sity of getting cows with richer milk, and his average was 32 33 to
1 the next year, and 29 in the year following In 1860 the ratio was
23 3 to 1, and in following years successively 21, 19 7 and 20 pounds
f lie quantity of milk per annum was slightly reduced, but the
yield of butter was nearly doubled

The most hopeful and promising effort looking to practical results
in the education of the future butter makers of the farm is the mod-
ern dairy school New York has instituted a series of "dairy con-
ferences," which continued last year through the summer, from May
30 to November 15, under the instruction of Messrs W H Gilbert,
F D Curtis, E S Munson, and H Cooley Greene There were
twenty-nine meetings held, at which two or three examples of butter
making were given, with rarely less than 200 pounds of milk at
each, 69 churnings averaging 319 pounds, and yielding 1 pound of
butter to every 21 04 pounds of milk Many important points are
illustrated by these ever varying results The wide differences 1n
butter yield of different dairies, of different breeds of cows, and in

Arizona
Dakota
District of Columbia

9,156
40,572
1,292

27.2
159.5
433.1

938
4,151

657
152.1
212.4

25.7
286
639

22.8
4 818 57. b

Idaho .................... 12,858 75.7 4,171 84.1
Montana
New Mexico
Utah

11,808
12,955
32,768

115.5
12.1

105.6

12,432
16. 417
17,563

4.3
58.3

109.3
34,369
11,967

2.4
84.4

10,635
4 861

0.1'
58.9

Wyoming ................ 3,730 106.1 707 12.1

Total 124,619 108.9 57,036 63.3 47,261 24.6 16,809 20.8

GraM total 12,448,120 232.5 8,935,882 205.9 8,585,735 174.7 6,885,094 1666

1870. 1860. 1860.

Number of
cows.

Aver-
ge

yield
per

cow.

Number of
cows.

Aver-
age

yield
per

cow.

Number of
cows.

Aver-
age

yield
per

cow.

Galls. GalLs. GalLs.
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individuals of the same breed are illustrated distinctly and impress-
ively in these tests. The great disparity in time required for churn-
ing, the various temperatures of the milk in creaming and of the
ream in churning, the implements and appliances for setting the
jiilk, the rations fed and methods of feeding, furnish themes for
discussion and originate suggestions for thought and study, and lead
to questions not easily answered and problems of science and prac-
tice not readily solved.

When such a series of conferences includes a churning which pro-
duces a pound of butter for less than 13 pounds of milk, while
another requires more than 32 pounds of milk to make one of but-
ter, it suggests in the latter case the prompt services of a butcher or
the ultimate necessity for a mortgage or a sheriff's sale. As might
be expected, the Jerseys led in butter product; six of the churnings
were of pure Jersey milk, one producing a pound of butter for 12.77
pounds of milk and another a pound for 19.5 pounds, the average
being 15.88 pounds. The Jersey grades were nearly as good, in only
one instance a low grade requiring 20 pounds, and in one case less
than 15 pounds. The natives were variable, some of them excel-
lent, one requiring only 19 pounds, while one required 32 pounds.
It is costly ignorance which feeds and milks and shelters two cows
without knowing that more butter can be produced at the cost and
care of one.

These dairy schools should offer to every ambitious boy and girl
of the farm dairy a practical and ample curriculum of economic
science. They are as yet only germs of the good of which they are
capable when enlarged and perfected as they may be in the future.

THE DOMESTIC FOOD SUPPLY.

Eelative to the prospective food supply there are two classes
of extremists, optimists and pessimists, each enforcing conclusions
by statistics. One maintains the theory of the possibility of prac-
tically unlimited food production, and the desirability, both from
pecuniary and philanthropic considerations, of "feeding the na-
tions of the world," thus preventing a glut in our own markets
and such a fall in prices as to destroy all profit in production. The
other claims that consumption is overtaking production, and will
soon require foreign aid in maintaining supplies. Now in certain
products in years of abundant yield, there has been such a surplus
as to render unprofitable the labor of cultivation, and at the same time
there has been an insufficient supply of other food products always
grown here, and a failure to produce still others which might be,
and which are now imported. So there is a color for each claim.
But a broad statement of either view is unsupported by the logic of
current agricultural statistics.

It is easy to draw hasty conclusions from such statistics, especially-
from the extraordinary data of the past thirty years, which are sure
to prove unreliable and misleading. The abnormal demand arising
amid civil war; the impelling force of high values during the cotton
famine in pushing the extension of cotton area; the inflation of a
subsequent period, ending in collapse; the remarkable era of cereal
dearth in Western Europe; all these and other influences tended to
general increase of product, with occasional fluctuations. Hence it
has been easy to draw deductions which the facts of the future can
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not be depended on to sustain. Twenty-one years ago veteran
planters maintained in elaborate argument that 3,000 0X bales of
cotton could never again be grown, but the fact refuted tue prophecy
in a single year, and the product has now passed 7,000,000 for several,
years. Others insist that the limit of area and product of wheat has
been. reached, because the breadth of nearly 40,000,000 acres of six
years ago has not been maintained, and the product of 1890 is
scarcely four fifths as much as that of 1884: The fact is too easily
forgotton that areas fluctuate in obedience to changes of value; that
flocks are slaughtered while herds are enlarged, and vice ver3a, as
prices of meat and wool go up or down. One can with difficulty fore-
tell what may happen in American agriculture, even when he snows
all the circumstances which shall affect its results. The comparative
stability of crop areas and rotations of some European countries is
not to be expected in the United States, where rotation. is almost un-
known, and prospective profit controls the annual distribution.
This fact injects an element of difficulty and uncertainty into statis
bics of agriculture.

While the public laud areas are greatly reduced, and the propor
tion of improved lands of the older States is larger than ever, it
is perfectly safe to assume that there is no ground for the possi
mistic theory that our lands have all been taken up, that fertility is
declining, that cultivation can not be extended, and foreign aid must
be sought to meet the wants of advancing population.

The old tale of the wheat movement westward, as a sort of John
Gilpin cereal race for the goal of the Pacific coast, with the Genesee
Valley a8 a starting point, has been told and retold, though it has no
more point now than when it was first presented. The sole meaning
of the movement is that the pioneers of agricultural settlement have
been wheat growers, and exclusive wheat growing has been the
advance guard of 'agricultural forces in this country, keeping even
step with progressive movement along the westering path of settle-
ment. The country left behind grows as much wheat as before,'the
country nearest sunset grows all the more, and so the rapidly increas-
ing aggregate is made to meet the wants of advancing population.
The old area requires variety in cropping, and, if hold by an intel-
hgont yeomanry, gains in fertility by rotation and fertilization; the
new must be subdued with the least labor and capital, a requirement
which is met by wheat, a cash crop, which bears transportation bet-
ter than any other cereal product. This explains why the center of
wheat growing has moved gradually westward until it has reached
the Mississippi River, but it does not prove that the soil is exhausted,
that the area of Eastern productive land has reached its limit, that
the rate of yield of farm products has attained its maximum, or that
farmin,g can no longer be profitable east of the Mississippi. More
of the l!]astern farm'Iand will be made productive, and larger yields
will be obtained by higher skill and more scientific methods.

The scale of living of farmers and others has been greatly advanced
during the past fifty years. The supply of wheat in proportion to
population has been nearly or quite doubled, some of it exported,
but also much more consumed per head than formerly. In 1849 the
production. was 4.33 bushels per head; in 1879 (and again in 1884),
9.16 bushels. The increase of population in this period of thirty
five years was about 140 per cent, while the increase in wheat pro-
duction was 410 per cent. This was abnormal, in part due to tern-
porary demand of extraordinary proportions. It will not do to basø
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deductions of future wfleat production upon irregu1r and.unusual
data; nor, on the other band, is it safe to assume that our farmers
will not supply a liberal domestic demand for a long time to come.

Oorn. as a native American product, of nearly universal distribu-
tion, has always been in great abundance and wastefully profuse in
consumption, yet the average per head of 25.5 bushel in 1849, has
been increased, and in medium to abundant years averages from 30
to 33 bushels per head. As the exportation averages only 1 bushel
in 25, the rate of consumption has materially increased.

So with many other products, meats especially. With an increase
of rate of population that has excited the wonder of the world, there,
has been a material advance in consumption of food products and a
corresponding increase in that of clothing. The following extracts
from a nonofficial exposition of this question by the Statistician will
throw further light upon this subject:

In the use of food our people are profuse and even wastefuL All ctasses use meats
freely, ordinarily three times daily. A great variety of fish, oysters that have a
fame extending beyond seas, and various forms of the crustacea enrich the national
dietary. According to accepted statistics Great Britain consumes an average meat
ratio not over two thirds as large as the American, France scarcely half as large,
Germany, Austria, and Italy still less.

The American negro, even in the days of slavery, was usuafly allowed a weekly ra-
tion of 3 pounds of aeon and. a peck of meal, besides vegetables and other products
either of the plantation or his own garden patch. This made at least 150 pounds per
annum, not to mention the occasional opossum and chicken that were respectively
his legitimate game and his illegitimate plunder; and this amount of meat is more
than the average consumption of any European nation, and two or three times as
much as the average ration of several of them, including with the peasant and arti-
san, the citizen and nobility.

The average consumption of meat in the United States is probably not less than
175 pounds per annum. Of other civilized nations only Great Britain exceeds 100,
and many of them scarcely average 50 pounds. The consumption of the cereals, by
man and beast, is three times as much, in proportion to population, as in Europe.
For the past ten years the average has been 45 bushels for each unit of population,
while the usual European consumption does not vary greatly from 16 bushels per
annum While all is not used as food for man, no small part of it contributes to
the meat supply.

The averag consumption of wheat for bead is nearly 5 bushels, and about 3
bushels of maize and 1 bushel of oats and rye, or approximately 9 bushels for each
inhabitant. The average European consumption of wheat is about 8.5 bushels. In
the consumption of fruits the difference between this and other countries is marked
with unusual emphasis. Small fruits, orchard fruits of all kinds, and tropical fruits,
as well as melons of many varieties, are in profuse and universal daily use In cities
and towns, and in the country the kinds locally cultivated are still cheaper and more
abundant in their respective localities, though scarce in the regions of recent settle-
ment and those unsuited to a wide range of species.

The consumption of vegetables is not excessive. The products that are rarest and
dearest are those which are advancing in relative prominence in the dietary of the
people. Variety and quality in food products are the points in whi& prOgre8 has
been continuous and extensive. Not unfrequently skilled mechanics or miners,
making high wages, are more fastidious and profuse in their marketmg than citi-
zens living upon the profits of capital. The abundance and variety of every form of
food production, and the general distribution of means for procuring it lead to pro-
fusion and tend In wastefulness.

The American people are no less profuse in clothing than in food. This country
is a favored land in fiber production. More than $400,000,000 is the comfortable
sum which represents the present fiber products, in the form of cotton, wool, hemp,
and flax. There is also experimental production of silk, rarnie, sisal, jute, and many
others suited to the climate, some of which will ultimately become the foundation
of industries.

More than half of the material for the cotton factories of the world is grown hero,
and a third of that is manufactured and mostly consumed at home; If 65,000,000
peope require one sixth of the cotton manufactured in Europe and America for
the use of nearly 450,000,000 inhabitants of these continents, and of the inl]ious in
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India, China, Japan, and other countries obtaithug supplies from the factories of
Christendom, the disparity in consumption between this and other countries must
be great indeed.

With an average per capita consumption of 17.5 pounds of cotton, 8.5 of wool, and
a 1are qimntity of silk, hnen, and other fibers, the claim of superiority in supply of
clothing can not well be disputed. Thus one twentieth of the population of the
world consumes nearly a fourth of the wool product of the world. If the people 9
Europe should 1emand an equally liberal supply the earth might be scoured in vain
for the requirements of such a consumption. As they do not, it may be supposed
that a larger proportion of cotton would be needed; but a consumption equul to that
of this country would not leave a pound for North or South America, Asia, Austra-
lasia, or Oceanica Indeed it would not suffice for more than a supply of 15 pounds
per head to Europe alone.

Can this supply be kept up, or is the pressure of population on sub-
sistence about to manifest itself? It would be a disgraceful imputa-
tion upon our agriculture to admit it. Scarcely more than a third
of the South is included in farms, and the proportion of farm land
in Maine is no larger. The land in the West is not all taken, and
an immense area of arid lands can be irrigated and made highly pro-
ductive. Then a considerable area of farm lands is riot now utilized
in production, and much of the tilled land is not half cultivated.
High culture upon a scientific and common sense basis might in-
crease materially if not double the present rate of yield. It will be
time enough to talk of importation of food products when our pop-
ulation is five times as large as at present. The following extract
further enlarges upon this theme:

With 9,000,000 farmers and farm laborers, cultivating over 5,000,000 farms, but a
third of the land is taken up, but a small part of that is under crops, and the area
under nominal cultivation is superficially treated and scarcely up to half its maximum
production. There is nothing surprising in this. Cultivation is always primitive
where land is cheap, before land speculation gives place to scientific agriculture.
For this reason the richest lands are often found to give the lowest yields; for this
reason the average wheat yields of the prairies of Iowa are less per acre than those
of the granite hills of the East.

WAGES OF FARM LABOR.

It was thought possible that the wages of farm labor might be
affected somewhat by the low prices of certain farm productsof
corn and oats especially. This investigation is made in the spring,
usually once in three years, but it was deemed advisable, on account
of the complaints of low prices and hard times, to make the inquiry
in 1890, though the previous one was instituted in 1888, and thus
ascertain what effort, if any, had resulted in reduction of the rate of
wages of labor.

The investigation showed no material decline in wages. Em-
ployers generally insisted that they were too high, and in many in-
stances the tendency to reduce the amount of service was indicated;
yet there was very little actual reduction, by no means enough to
affect perceptibly the farm labor market. It is evident that the in-
dustries of the country are still in a comparatively prosperous con-
dition, and that there is not a very large proportion of labor unem-
ployed. Everywhere there is a pressure of competition with farm
labor, withdrawing laborers from rural engagements and leaving to
the remainder fair wages. In some places farmers complain that

* Ellison in his "Cotton Trade," makes the average weight of cotton goods con
sumed annually 5.68 per head. Belgium uses 9.8 pounds; Great Britain, 7.56; Ger-
many, 7.53; Austria, 5.27; italy, 5.0&; Russia, 3.31, etc.
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the more intelligent and skilled are withdrawn, and that they are
compelled to pay higher wages than they can afford. -

Farm wages in New England are slightly advanced as compared
with the rates two years ago. Farm laborers prefer to go to the
cities and find employment in cotton factories, machiie works, shoe
shops, or in other business: In northern districts lumbering, the
ice business, and shipbuilding on the coast compete with farm work.
There is much complaint of scarcity of intelligent labor.

Some report an abundance of foreign labor, which is characterized
by many as unreliable. Laborers of this class require too much in-
struction and supervision.

In New York a similar scarcity exists. In some districts it iS esti-
mated that laborers obtain about one third more wages in other
trades. This is natural and equitable, as the expenses of living are
higher in towns. Farmers try to do their work with as little hired
labor as possible, to avoid the expense of skilled labor and the an-
noyance of unskilled. They say that a majority of the laborers are
looking for an "easy job." The demand for labor on railroads, at
the oil wells, cement works, and in factories withdraws the more
efficient laborers from the farms.

In New Jersey the usual manufacturing demand for labor is sup-
plemented by the requirements of railroads, of watering places, of
the oyster and Clam business, and that of various fisheries.

Various causes of scarcity prevail in Pennsylvania. The coal and
oil regions compete strongly, as do the furnaces and rolliig mills,
sawmills, bark mills, and various lumbering operations. 1 armers
say they can not afford to pay the wages which labor commands in
these industries. Of course the feeding of the multitude otherwise
makes a better demand and higher prices for agricultural products,
with the limitation of the pressure of Western competition in the
staples that can be readily transported long distances. Not a few
counties, however, report a supply of labor equal to the demand.

In Delaware and Maryland there is also competition from facto-
ries, and from the oyster business on the eastern shore of Maryland,
and from lumbering in the western mountain area. The Howard
col'respondent says: "It is abundant, but more worthless every
year."

It is gratifying to note the activity of the demand for labor in
mining and manufacturing, fiheries, and other industries, which has
increased the rate of wages in Virginia, and made a demand for
farm products. In some counties there is still a supply of farm
laborers. In others a scarcity is noted. The tendency among young
colored men to seek summer employment in Northern States is
noted. Some farmers complain of its cost and decry its efficiency.

In the cotton States very few laborers are employed during the
year at given rates in money. Those working on plantations prefer
to work at shares of produce, under contracts greatly varying in
terms. On the Atlantic coast there is a tendency to enigration
westward, and also to working on shares. The turpentine business
is moving down the coast and westward, causing the removal of
able-bodied nien from North Oarolina, while those who remain,
sometimes the women left, behind, attempt to carry on farms, often
running into debt with disastrous results. In South Carolina rail-
road enterprises and phosphate mining attract labor by higher re.
muneration. There is evidence of increased demand for labor in
Georgia, Alabama, and Tennessee, in iron and coal mining, in fur-
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naces and factories, and in other enterprisea It is an unusual e-
perience, in the previous history of industry in Alabama, which the
Halo correspondent indicates, "Most able-bodied men are working
in mines, furnaces, and on railroads."

In one instance the abundant crop of last year i8 charged with
producing a scarcitr of labor, because while the means of the labor-
ers hold out they will not work on farms.

In Mississippi there is in general a good demand for labor, as
young white men leave the farms and become teachers or engage in
mercantile pursuits, and colored laborers go to Louiiana or Texas,
or to the swamp region, from the settled portions of the State. In
the parish of St. Mary, Louisiana, labor is abundant and reliable, a
good feeling existing between them and their employs. Labor is
generally reported scarce in Texas, as the laborers wish to cultivate
land of their own, either plantations cut up and leased on shares, or
cheap lands in the western part of the State. In some parts of
Texas it is said that farmers are "too hard pressed for money to
havo help," and that they "can not afford to borrow money at 10 to
12 per cent to pay for hired help." Labor hero is augmented by
immigration of Bohemians and Germans.

In Western Texas many Mexicans are employed. Much land is
unoccupied in parts of Texas for want of labor to cultivate it. One
correspondent refers to the negro as the best cotton maker, but in-
dolent and content with a bare living. In Kauf man County "thou-
sands of acres will be uncultivated this year from scarcity of hands."
This scarcity and low prices have so discouraged farmers that they
have mortgaged their farms to loan companies or abandoned them.
There is a fruitful region in Arkansas, where labor is abundant, be-.
cause the "small farms have more boys than tillable land or horses."
Throughout the South it is easier to find transient or temporary
labor, day labor, than regular employment by the month throughout
the year.

Labor is somewhat scarce in West Virginia, owing to the activity
of lumbering and coal-mining operations. In some counties in Ken-
tucky labor is abundant, in others scarce, where laborers have gone
into other industries. There is some complaint of lack of reliability.

There is abundance of work and plenty of workers in Ohio. The
central county, Franklin, reports that "every man in the county can
have work every day if he chooses." Yet there are local suggestions
of deficiency as well as of abundance. It is held by some that from
the farmer's standpoint, in view of the prices of products, farm
labor is too high.

Many reporters in the West think wages are higher than the re-
suits ot farming warrant, and that consequently farmers employ no
more help than is absolutely necessary. There is in most places no
real scarcity, yet a good demand exists, stimulated by competition,
in lumbering, coal mining, railroading, and in the various industries
of c]tes. Good help is scarcer than poor in the West as everywhere
else. There is no difThulty in finding employment at fair wages for
all skilled labor throughout the central valley region. In parts of
Wisconsin the influx of Germans, Swedes, and Norwegians causes a
superabundance of labor. One correspondent in Minnesota refers
to the interesting fact that farmers' sons occupy their own land and
thus reduce the demand for hired laborers. The self-binder has been
a great boon in the harvesting of wheat, enabling the grower to do
his work with fewer harvest hands. In many places farmers "change
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work" with their neighbors, combining their forces for harvest work,.
and with the aid of their machines avoiding the employment of har-
vesters by the day. This has reduced the excessive wages form-
erly demanded by harvesters in the great wheat regions. In How-
ard Oounty, Missouri, a superabundance of colored laborers is
reported, who will not work on farms, and it is claimed that "a
thousand good, honest white men and women can find pleasant homes
at remunerative wages."

On the Pacific coast the use of farm machinery is reducing the
number of laborers employed, and the rate of wages, though still
higher than in other States, has been materially reduced. There
seems to be a tendency towards ownership of land by laborers, which
is reducing the number employed. There is considerable immigra-
tion into Oregon which increases the supply of labor there. Labor
is fully omployeä in the Rocky Mountain region and in some places
it is scarce. There is great activity in business of all kinds in the
arid region and great promise of future development.

The result of the whole investigation indicates a fair, if not full,
employment of farm labor, at wages substantially the same as two
years ago. 1t is suggostivaand hopeful to note the increase of in-
dustrial activity in the South and West, more general and various
than ever before, not only employing surplus rural labor, but mak-
ing demand for the products of agriculture where they are grown.
There is complaint of low prices of corn and oats, and thence in less
degree of pork products, but wheat is higher than two years ago and
meats about the same as at the former investigation. A bad season,
which would reduce the corn crop 30 per cent, would increase its
price 40 or more, and of oats nearly as much. The depression, there-
fore, is only partial and probably temporary, and has not reduced
wages of farm labor, partly because there is still a firm demand for
the best quality, and partly because of the general industrial pros-
perity, which has a favorable reflex influence upon agriculture.

The sectional averages for each period of investigation are as fol-
lows

There have been only slight fluctuations in the average rates of
wages since 1879, the period of lowest depression, which followed an
era of currency expansion, speculation, and nominal high prices.
Leaving out the Southern States, where negro labor depresses the
averae, the average rate would be 23, which represents the wages
of white labor more truly than the general average of the country.

WAGES PER MONTH BY TEE YEAR.

The results of seven investigations, occurring at intervals between
18(39 and 1890, are preseied together in the following table, in which

Sections. 1890. 1888. 1888. 1888. 1879. 1875. 1869, 1866.

Sastern States $26, 64 $20. 03 $15.30 $26.61 $20.21 . '. 26 $32.08 $33.00
Middle States 23.82 28.11 23.19 22.24 19.69 28.02 28.03 30.07
Southern States 14.77 14.54 14.27 15.80 18.31 16.22 17.21 16.00
Wetern States 22.00 22.32 22.26 28.68 20.38 28.60 27.01 28.98
Caliornla 35.50 18.08 38.75 30.25 41.00 44.50 46.38 85.75

Average,United States 18.38 18.24 17.97 18.94 16.42 10.87



316 REPORT OF TUE SECRETARY OF AGRICULTURE.

the changes of twenty-one years in monthly wages are shown a
glance:

[Wagas given in dollars.)

PLUCTUATION OP AGRICULT1YRAL PRICES.

A statistical analysis of prices of farm products for twenty or thirty
years does not warrant the idea that prices have suddenly declined,
are much lower than formerly, or in unexampled depression. Th
tables of quotations of various products show great fluctuation, low
rates in abundant years, high values in years of scarcity. The idea
somewhat prevalent of a strong tendency to continuous decline is not
sustained by the record. The downward tendency of prices of farm
products during thirty years has been far less conspicuous than th
declineof yalues of other products of human labor. This applies to

1800. 1z;. 1885. 1882. 1879. 1875. 1869.

$tatesandTerrltories, ' ' 'E , '! 'E

Maine 35.0017. 24.5417,2028.0916.0024.7516.3518.2511.0825.4015 9426.2510.80
.10

Vermont .8017.3523.2516.4028.0016.2028.37 16.0019.0011.5029.6719.3782.4O21.40
Massachusetts 30 0018 5029.5018. 8.7517.8530.6618.2525.0915.8831.8700.2535.2528,10

NewBampshlre 25.1517.6024.3817.0022.8015.7525.2518.7219.7512.3028.5718.2582.88

Ithode Island 29.2018.0027.T517.502&5017.7027.7517.0023.0013.2580.0919.0982.2.50000
Connecticut s7.0017.3327.40 17.1727.6717.2027.0017.3728.2914.2828.2818.5088.0020.75
New York 24.4516.6524.13 10.8024.0016.5225.6815.3620.6113.1927.1417.8029.2318.04
New Jersey 25.1016.0023.33 15.7323.6014.1024.2514.2000.2211.5880.7116.7882.1119.02
Pennsylvania 22,8014.6022,2414,50.22.5214.1222.8814.21 19.9211.4625.8916.1028.6818.05
Delaware 17.3511.1518.0012.2518.3312.6318.2012.5017.00 9.5020.3311.6722.001.3.00
Maryland 17.6711.2518.4811.9418.2011.5016.84 9.8914.09 8.95 .0211.4221.5812.00
Virginia 14.21 9.4718.32 9.2513.05 9.$413.98 9.1711.00 7.6614.84 9.2115.28 9.65
North Clarolma 12.83 8.8013.41 9.0012.85 8.91 12.86 8.8011.19 7.6613.46 8.8212.76 7.91
SouthOarolina 12.10 8.6212.25 8.0012.00 8.2512.10 8.1010.25 6.6612,84 8.1911.54 7.84
Georgia 13.13 8.3712.60 8.8112.47 .7312.86 8.7010.73 7.3814.40 8.7914.70 9.70
Florida 19.3512.5918.0011.3317.8011.3716. 10.0013.60 8.7315.5010.7516.1010.91
Alabama, 14.00 9.8513.59 9.4913." 9.1013.1 9.0913.20 8.20 8.609.40151910.82
Mississippi 15.8410.5015.0310.0914.6010.0015.1' 10.0913.31 9.2816.4011.2517.1111.23
Louisiana 15.9811.7015.37 fl,121,05 11,2818,0012.6916.4011.2718.4012.2021.8712.82
Texas 19.8513.8019.2012.8018.8713.7220.20 14.0318.2711.4919.5013.3718.8313.21.
Arkansas 18.4012.55 18.3412.5017.8312.2518.8012.2517.1211.3120.8013.0025.2516.80
Tennessee 14.2310.121.4.6010.0018.88 9.7413.75 5.4912.73 8.6915.2010.0016.81111.00
West VIrginia 19.58 12.95 18.7412.25 19.0012.4019.1612.46 16.88 10.9420.75 18.1021.89118.87
Kentucky 16.8511.7016.5111.3516.8011.6918.0011.7515.1710.0018.12 12.6018.84112.57
Ohio 22.1015.1022.2115.0028.0015.5024.5516.3020.7213.9424.05 10.3826.85116.74
Michigan 24.8016.7525.2017.0024.0016. 145.76 17.2722.8814.6428.2818.4831.01120.03
Indiana 22.2514.7822.5015.8022.2015.3023.14 15.6520.20 12. 7624. 20 16. 14 25.42117.03
Illinois 28.2516.3523.2016.0028.80 16. 623. 9117.1400.6113.0125.0016.8727.82117.89
Wisconsin 24.35 16.7524.6516.8023.54 16.78126.21 17.9021.07 13,8125.5016.4530.08118.47
Minnesota 24.6016.6025.7517.6825.5016.7526.3617.7524.5515.6226.1 16.3O'):.61117.94
Iowa 25,4117.0025,9017,3425,3317.0926.2117.9522.0913.9024.35 18,1128.89117.87
M*siouri 28.2514.0021.0014.2021.3514.5022.3913.28 1759 11.8419. 18.1524.47136.80
Kansas 22.7515.0524.2316.0524.7016.0923.8515.8728.6713,2823.2014.6528. 96118.88
Nebraska 28.5016.6025.5917.1825.0016.50 24.4516.2023.0414.8824.9014.7558.25119.18
Califorma 35.5022.4038,0825.6738.7525.0o38.2528.4841.0026.2744.5028.6046.28.89
Oregon 31.6022.0032.5823.0034.0021.2533.80 .7535.4523.8638.2528.67
Nevada 35.0023.0038.0027.00
Colorado 33.7521,0036.0028.008&0021.2836.50 .0835.0020.0038.5021.14
Arizona 33.0021.5025.0016.00 ,
Dakota ,... 24,7517.1025.18.2125.55 17.60 ,,.. 28.5616.5732.5020.30

..........

Idaho 36.2528.5039.26.25
Montana. 36.5023.8040.0027.50 ... .

New Mexico 27.5017.8323.7518.2528.7517.50 22.10 13.8022.7514.26
Utah 32.3021.0033.5022.3030.0021.00 28.8720.5035.50
Washmgton ' 87.0024.4035.2025.0038.8326.25
Wyoming 34.0023.0037.0025.00

.38....................................................
Average l8. 8312.4518.24 12.3817.27 18.94 16.42 19.87
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farm products as a whole, rather than selected crops and exceptional
years. -

To specify principal crops, corn for ten years, average farm value,
has been about 40 cents per bushel. From 1870 to 1879 it was only2to
3 cents more, and in gold value no higher than for the recent decade.
Even in the decade from 1860 it was no higher in gold. But fluctu-
ations occur in each period, as in the last, when 28.3 and 63.6 cents
represent the value of largest and smallest crops respectively. The
prices of wheat have been higher for three years past than for the
three preceding. From 1876 to 1880 they were much higher from
the unexampled demand due to the crop failures of Western Europe.
The average of Chicago prices for three decades, expressed in cur-
rency, are nearly the same in gold for each, though there are annual
fluctuations. The export price of cotton for the last fiscal year was
about 10 cents per pound, while the average for ten years is only
10.5 cents per pound. Prices during the civil war wore of course
higher. The current rate depends entirely on the quantity marketed.
Beeves are within two or three points of the prices of the last five
years, the price of wool is advancing, fruits and vegetables command
usual prices, higher if scarce and lower if abundant. The sellers get
all they can for their share, as usual, and have facilities for combi-
nation to enforce their demands, which are not perceptibly greater
than for several years past.

Thus we find nothing in the prices of farm products, either cur-
rent quotations or their course and tendency in recent years, to war-
rant the assumed existence of any sudden, extraordinary, or pernia-
nont fall in values of farm products. We find that some are higher
than they have been and still improving; that the national crop,
corn, which has been plethoric in quantity, and therefore low in
value, is higher than at any time since 1881; that hereafter, as here-
tofere, demand will control price, and the grower who caters to a
new and rising demand, grows some product of which there is no
surfeit, will obtain a more generous remuneration for his labor.
Foresight in this matter, a wise departure from the conservatism of
routine, and aptitude for deftness and skill in new lines of effort,
will bring better prices and better times.

THE PRICE OF CORN.

The fluctuation in the price of corn has been great. It is not diffi-
cult to account for it. Prices depend on supply. With a variation
in the supply of 12 bushels per head, or from 23 to 35 bushels, it is
not strange that the average farm price should be 63.6 per bushel in
one case and 28.3 in the other. In extreme scarcity the advance in
price is out of proportion to the decline in supply. A fall of 522
million bushels in 1881 sent the price up 24 cents per bushel. An in-
crease of 422 million bushels the next year caused a fall of 15 cents.
It would have gone lower but for the exhaustion of old corn during
the previous year. The next crop, nearly as large, averaged 6 cents
less, and with increase of product in the two succeeding years the
value declined 10 cents, and again rose 12 cents in two more years in
consequence of successive diminutions of product. Then came the
two largest crops ever grown, depressing the value, first from 44.4
to 34.1, and then to 28.3. Succeeding this is the present crop of
only 24 bushels per head, causing a jump to 50.6 cents, an increase
of 77 per cent. What more is needed to show that with crops small
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enough the highest prices over known can be obtained without thfi
slicrhtest influence oi the assumed tendency of the time to low prices?

'the largest supply was in 1879, 1885, and l$89. In the tormer
year the largest exportation ever known in corn and cornmeal and
in pork products (to supply an alarming deficiency in Western
Europe) aided in advancing the price heavily. In the latter tWo
the values were 32.8 and 2. 3, the lowest of the list yet nct equally
depressed, for one reason because of the large pr&uction of oats in
1888 and 1889, which is a crop that supplements corn and influences
its price.

Going to the other extreme, that of the highest price, 63.6 cents in
1881, the smallest crop of the period is found, about half that of
1889 in absolute quantity, but seven tenths as much in proportion to
population. The supply per head was lowest at this time, and was
apparently but little higher in 1887, when the price was only 44.4
cents, but really the quantity for home consumption was much
greater because the foreign exports of corn and pork products were
so muchì reduced, leaving a larger supply for home use. Could the
exports of grain and secondary products be eliminated from this
supply per had, and the remainder of each year be incorporated
with the next crop, the relation between quantity and price would
be still more striking, leaving little allowance for other causes affect-
ing prices. It is with corn as with wheat, prices wore reduced b1
keeping up the relative supply, while the exports have fallen ott.
For five years the supply per head has been larger than for the pre-
vious five years, while the proportion exported as grain and pork
and lard has been less. A continuous oversupply, though the ex-
cess be small, suffices to glut and demoralize the market.

The average requirement, while exceedingly flexible, because de-
pending so much on the abundance of other feeding material, must
be taken to be about 27 bushels to each unit of population. Perhaps
the aàtual supply has been near 28 bushels, exclusive of exports.
The average farm price for ten years has been 39.3 cents per bushel
and for the preceding decade 42.6 cents.

Commercial prices in Chicago may be found on another page for,
the 1st of January in each year since 1860. Dividing into periods of
ten years, and making a rough average of these January prices, a
comparison can be made. The first period has an average of ö6. 3
cents per bushel, the second 43.6 cents, and the third 42.8 cents. The
Chicago average for the last ten years is thus 3.5 cents less than the
'average farm price for the country, and the period ending in 1880
just 1 cent lower than the farm price for the same period. An
thialysis of these Chicago quotations shows that price depends on
quantity. Thus, in 1862 it was 23 cents; in 1865 it was 88 cents. 'In
1879, after several years of abundance, it was 29.8 cents, but in 187,
after a short crop, it was 66.3 cents. So, in 1890, after the largest
crop grown and one of the largest per head, the price was 29.3 cents,
while in 1882, after a very short crop, the figure was 62.5 cents.

We can have corn at 30 cents or at 60 cents per bushel, if we can
regulate the supply. Now, it would not be advantageous to farm-
ers, in the long run, to keej corn at 60 cents, but it would equaiiz.
general prices and advance the general prospeity to keep it in the
neghborhood of 40, or about the average of the last twenty yoara
This can be done by the farmers themselves, but only by restricing
the supply to the requirements of the home market or increasing
the ftreign demand.
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It is not asserted liere that there are no other causes operative in
modifying prices, but they are limited and obscure compared with
the relative quantity of the supply.

The following table gives the average farm price of corn in the
seven States having an annual surplus from 1876 to 1889, exolusivo:

The price in.. 1889 was lower in all these States than in any other
year of this record, excepting that in Indiana, in 1878, it ws the same
and inthe same year in Iowa and Nebraska a lower price was reached.
There was discouragement and depression as a result of these low
prices. Th reduction wa attributed by unthinking people to all sorts
of evtraneous causes, financial and political, and the great crop was
divided up theoretically into daily individual rations to show how
small an allowance it really was. While grumbling over the unremu-
nerative pricqs, the untoward meteorology of 1890 was silently, and
surely working a cure for low prices. A glance at that statement of
prices is a wonderful revelation of suddeft advance. The average of
Ohio jumps from 31 to 51 cents; Indiana, from 27 to 47; Illinois, from 24
to 43; Iowa, from 19 to 41; Missouri, from 23 to 44; Kansas, from 18 to
51; Nebraska, from 17 to 48. Never before was the price so high in
Nebraska since the State was self-supporting. In Iowa, Missouri, and
Kansas, only in 1881 were prices higher, and in Ohio, Indiana, and
Illinois only in 1881 and 1882. So radical a change is not desirable,
because the production in large districts beyond the Missouri is not
sufficient for consumption, and only the host farmers there have any
corn for sale; yet it is a harsh but irresistibly forcible illustration of
the truth that prices still depend on the relation of supply and demand.

WHEAT PRICES.

The farm price of wheat has exceeded a dollar per bushel only on
year in the past decade, and that was in 1881, the year of low yield
so well remembered by all our farmers. A sharp fall occurred in
1884, a year of large production in this country, in Europe, and in
India. In six years, from 1884, low prices have prevailed except in
1888, in which the product dropped heavily. Relatively the Decem-
ber value of the present crop was higher than that of 1887, and 9.3
cents higher than that of 1884. The present quotations of wheat are
nearly up to the highest records of the past six years. There is
nothing very depressing in current wheat values. The gradual re-
duction of stocks of old wheat, visible and invisible, promises con-
tinuance of higher prices. Prospects of larger products, good yields
in other countries, would tend to hold at present rates or reduce
somewhat the quotations of the future. Thus is the wheat grower's
profit dependent on the friendly alliance of rust, biigt, and insect
depredations in other fields.

States. 1877. 1878. 1879. 1880. D:1. 1882. 1883. 1884. 1885. l::. 1887. 1888. 1889. 1890.

Cts. Cts. Cts. Cts. Cts. Ct.,. Cts. Cts. Cts. Cta Cts. Uts. Ct:. Uts.
Ohio 40 33 89 41 . 61 62 47 41 82 35 48 33 31 81
Indiana 34 27 84 40 60 48 41 34 29 32 45 31 27 47
JJ.linois 29 25 31 36 58 47 . 40 81 28 31 41 29 24 43
Iowa 25 16 24 26 44 38 32 23 24 30 35 24 19 41
Missouri 27 26 25 36 6539 35 26 25 81 87 30 28 44
Kansas 21 19 27 29 58 87 26 22 24 27 37 26 18 51
Nebraska 18 16 21 25 39 33 24 18 11) 20 80 22 17 48

United States 35.8 31.8 37.5 89.6 63.6 48.4 42.4 85.7 82.8 36.6 44.4 34.1 26.3 55.6
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The States this side of the Rocky Mountains whjcli cut a flgure in
the commeroisi distributton of wheat are found in the followiiig
table of average farm prices on the 1st of December of each year.
The time includes the period of crop failure in Western Europe from
1876 to 1879, inclusive, which is responsible for the heavy exporta'
tion and high prices of this period. The high rice in 1881 was duo
to a crop "failure" in this country. This period was the same in
which our wheatacreage was so greatly enlarged. Since 1884 prices
have been comparatively uniform, not to say uniformly low. The
causes controlling these prices are as plainly visible as the bright rays
of the morning sun, and the local differences indicated in the table
are as plainly visible. Even the low ebb of last year's averages for
Kansas and Nebraska is explained by abundance of home supply,
distance from market, lack of facilities for handling and sale of
surjdus, and comparative lack of high favor for milling purposes,
which operates so generally in Dakota and Minnesota.

The following table affords opportunity for study of local prices
and beir changes:

Average farm price of wheat for the years 18'77 to 1890.

A record of Chicago Board of Trade prices on the 1st ,f January
since 1860, which are herewith given, shows that the lowest price in
thirty years was in 1862, when the quotation was 76.5 cents. The
premium on gold made abnormal currency values for a dozen years
and more, and caused a difference in price more apparent than real.
The average of these January prices, by decades, is 128.6 cents per

5bushel in the first, 110.5 in the second, and 90.7 cents in the third.
The difference in gold values is slight between these decade averages.
Still there are annual fluctuations, caused by fluctuating supply of
the world, in which our surplus exercises a large, if not controlling
influence. For instance, since 1880 the range of quotations has been
from 126.8 cents in 1882, to 75 cents in 1885. only three years sufficed
to make the change from the highest to the lowest. So the lowest 1st
of January record in ten years was not in 1890, when the price was
78 tents, but five years ago. Last January's price was a little higher
than that of 185, but 22 cents lower than in 1889, and the only reaon
that. dWlar wheat was then marketed was the fact of a poor crop, a
little better than that of 1881, which sent the January price (1882) to
126.8 cents.

If wheat growers should insist on growing 600,000,000 bushels,
and at the same time demand a dollar per bushel, under existin
conditions elsewhere, no exercise of power by the Government coul

States. 1877. 1878. 1879. 1880. 1881. 1882. 1883. 188' 1885. 1.. 1887. 1. 1889. 1890

Cts. Cts. Cts. Ots. Uts. Ct& Cts. Cts. Cts. Ct8. Uts. Cts. Cts. Cts.

Ohio 124 86 120 102 129 95 90 75 91 74 75 97 76 91

Michigan 122 85 117 97 120 90 96 74 84 73 74 98 74 90

Indiana 113 81 117 99 127 90 95 67 86 70 72 94 71 88

Illinois ...... 104 75 107 95 122 86 92 63 81 69 70 93 70 87

Wisconsin 93 67 104 100 119 90 88 60 78 68 64 96 70 83

Minnesota .. 91 51 94 87 106 82 80 50 70 61 59 92 71 81

Iowa 87 50 92 82 106 70 80 55 67 60 61 85 6380
itlissouri
Kansas

100
82

67
59

101
89

89
70105

110 85
67

88
78

62
40

77
65

63
58

62
61

88
88

64557788

Nebraska S3 49 84 73 97 67 70 42 57 47 53 83 5276
Dakota .................................. 80 72 46 63 52 52 91 60 79

United States 198.2 77.7 110.8 95.1 119.3 88.2 91 64.5 77.1 68.7 68.1 92.6 69.8 83.8
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possibly guaranty such a market price, or prevent its reaching a
lower depth than it has hitherto reached.

CHICAGO PRICES OF CEREALS.

The following table gives the Chicago prices of cereals from 1861
to 1890, inclusive, as reported by the Board of Trade on or about
the 1st of January of each year.

Eprices given in cents per bushel.

The following record of California prices of wheat (given for cen-
tals, but reduced to bushels of 60 pounds) was made by Albert Mont-
pelier, manager of the 0-ranger's Bank San Francisco:

The very high prices of 1887, 36 cents higher in July than in July
of 1878, followed a crop a fraction above 10 bushels per acre for the

AG 90-21

Years. Corn. Wheat. Oats. Rye. Barley.

1861 28 to 284 82 to 83 17 to 174 454 to 46 88 to 48
1862 23 76 17 18 32 35
1863 42 424 115 43 45 60 85
1864 - 474 48 126 66 664 1024 121 122
1865 88 176 644 654 112 125 135
1836 45 46 1224 131 244 26 49 55
1867. 744 754 193 290 41 424 .....
1868 86 864 193 198 55 564
186) 56 114 1154 454 47 114 119 162 168
1870 69 72 774 77-4 394 40
1871 434 44 109 111 89 394 75 76 70 78
(872 404 404 1204 1214 314 34 634 674 604 63?,
1873 304 31 1194 1254 244 244 66 68 644 65
(874, 534 534 1174 118 384 384 764 78 138 145
1875 66 664 904 1)04 524 53 95 98 123 128
[&6 41 45 95 934 294 304 66 67 78 80
1877 434 444 1244 1164 334 344 72 724 64 67
1978 424 434 1074 1094 244 244 50 564 874 58
[879 294 30 814 83 194 194 48 434 95 974
[880 394 404 130 1324 35 804 804 82 85
[881 36 374 954 984 304 314 85 88 112 115
882 604 634 1254 1274 494 45 954 96 105 108

[883 454 54 934 96 85 354 57 58' 85
[884 544 574 934 954 824 334 584 59 61 62
[885 344 34' 724 784 254 254 t3 61
L886 364 364 844 85 28 584 59 68 66
1887 364 374 78 804 264 264 53 52 83
888 484 494 77 74 314 62 83
1883 334 314 994 101 254 50
890 294 294 774 784 094 204 444

Years.

)3 1

.2

.8
°o

.2
S

0

.8
S

.

.4

Ci,. Cts. Cis. Cts. Cts. Cts. Cis. Cts. Cts. Cts. Cts. Cts.
1877-'78 136 134 130 140 138 142 134 122 117 119 115 101
1878-'79 100 102 104 103 102 102 101 101 99 97 98 99
1879-'80 101 101 108 118 122 122 117 115 116 102 95 92
1880-'81 90 87 80 87 91 87 82 79 80 82 83 88
1881-'82 82 92 100 101 103 09 99 98 ([8 97 100 101
1882-'83 ... 102 101 99 99 100 101 108 114 116 106 108 98
1889-'84 95 101 102 101 109 110 105 97 95 92 91 87
1884-'85 83 79 72 15 75 76 78 77 77 84 86 84
1885-'86 .... 85 83 83 89 84 83 81 77 78 81 79 77
1886-'87 75 78 80 81 83 89 94 90 04 108 107 119
1887-'88 118 75 77- 80 83 82 80 79 79 84 79
1888-'89 81 89 91 96 95 87 84 85 83 83 79 77
1889-'90 79 79 77 78 78 77 77 76 77 77 79 77
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whole country. It is seen that the averages for 1888-'89 were as
high aS those of the period 1886-'87 and 1887-'88 and higher than in
1885-'86.

The recent increase in prkes.

Markets and items.

1889. 1890. 1891.

January 2. July 1. January 2. July 1. January 2.

E'ortland, Me.:
Corn Bushel.. 40. 57 to4O. 59 40.50 $0.5Oto$0.51 $0.48to$0.49 $0.69to40.70
Oats ...do ...... 40 .42 .40to40.42 .84 .35 .40 .41 .56 .57
Potatoes do ..... 50 .60 .65 .70 .70 .75 .75 .85 .90 1.00
Hay, loose Ton..... 12.00 15.00 14.00 17.00 14.00 17.00 12.00 14.00 12.00 14.00
Buttér,crearnery Pon& ... 28 .82 .23 .25 .23 .25 .21 .23 .25 .28
Cheese, sage ....... do ..... 144 .151 .144 .154 .124 .134 .12 .18 .124 .154
Eggs
Lard, lsg

ozen
Pound

.27
.00

.30

.10
.16
. 074

.18

.08
.25
. 06

.26

.074
.16 .17
.064 .074

.20
.07

.80

. 10
Wool, fleece-

washed do ..... 25 .28 .25 .28 .25 .28 .28 .60 .25 .85
Soston, Mass.:

Corn,No.2mlxed
Oat,No.2wh1te

Bushel
...do:::

.46

:

.48

:
.354

.41

.32
.414
.323

.444

: .78

.64

:
Barley, 2-rowed

State .. .do ..... 80 .55 .58 .72 . .75 .85 .88
Potatoes, Holton

Hebrons. ...do ..... 58 .60 .70 1.05 1.08
Hay, fair to good. Ton 16.30 17.50 17.00 17.50 14.00 15.00 14.00 15.00 13.00 14.00
Butter, extra

dairy Pound .26 .27 .18 .22 .23 .15 .16 .24 .25
Cheese, Vermont

extra .. .do ..... 114 .12 .034 .054 .101 .104 .074 .004 .10
Eggs, Eastern ex-

tra Dozen .23 .24 .17 .25 .16 .28
Lard, city ren-

dered Pound .09 .054 .074 .073 .64 .07 .054 .064 .064 .06
New York:

Wheat, No.2 win-
ter Bushel 1.021 1.044 .873 .884 .87 .1174 .953 .961 1.044 1.054

Corn, No. 2 mixed .. . do ..... 474 .48 . 424 .404 .404 . 413 .42 .611
Oats,No.2mixed. .. .do ..... 304 .314 .284 .254 .284 .284 .34 .494 .49
Rye,State ...do ..... 60 .64 .52 .53 .56 .60 .56 .574 .78 .80
Barley, 2-rowed,

State do ..... 78 .80 ................ 51 .83 .83 .85
Pork, prime mess. Barrel 14.25 14.50 13.25 13.51 10.00 10.50 13.25 13.75 11.50 12.00
Butter,Statcdairy Pound .27 .28 .17 .18 .21 .22 .15 .23 .25
Cheese, State

factory . . .do ..... 12 9 .094 .10 .104 .054 .084 . 09
Eggs Dozen .20 .21 .14 .144 .23 .24 .15
Hay 100184 .90 .95 .90 .80 .85 .85 .90 .55 .66
Tobacco, Con.

necticut leaf.. Pound .10 .20 .15 .25 .15 .25 .15 .25 .11 .23
Tobacco, Vir-

gima wrapper. .. .do ..... 124 .15 .12 .16 .12 .16 .12 .16 .10 .23
Philadelphia, Pa.:

Wheat winter Bushel .974 .98 .95 .81 .814 .894 .90 104
Corn,lo. Omixed...do ..... 424 .424 .484 .484 .36 .854 .414 .42 .60
Oate,No. 4whlte. . ..do ..... 84 .344 .334 .294 .30 .354 .504
lTay,timothy Ton 14.00 17.00 11.00 16.00 11.00 13.00 10.00 12.25 10.50

Baltimore, Md.:
Wheat, No.2 red,

winter Bushel .95 .851 .794 .89 .96
Corn, mlzed.........do ..... 42 .414 .864 .414 .574
Oats, No. 2 white. .. .do ..... 33 .34 .81 .354 .50
Rye, No.2 ...........do ..... 58 .40 .50 .57 .55 .80
Hay timothy Ton 16.00 17.00 15.00 15.50 12.30 13.50 11.00 i2.5( 9.10 11.00
Woo'l,tub-washed,

fairtochoice.. Pound .32 .35 .83 .88 .84 .36 .84 .35 .82 .85
Atlanta, Ga.:

Wheat, winter ... Bushel 1.12 .75
Corn, white . . . do ..... 58 .56 .82 .54 .57 .75
Oats,No.2mixed. . . .do .... 40 .384 .32 .34 .40 .59
Potatoes larrel 2.2 3.00 1.50 2.00 8.75
Hay Cwt 1.05 .95 1.05 .90 .95 .90 .90
Beef, dressed Pound .05 .054 .06 .064 .06 .06
Cotton do ..... 094 .104 .094 .054 .11 .08
Eggs Dozen.. .12 .14 .22 .124 .

New Orleans, La.:
Corn, No.2 white. Bushel .46 .47 .48 .49 .39 .47 .64
Oats,No.2 do ..... 33 .33 .834 .80 .8Th .34
Hay,prirne Ton 16.50 17.50 14.00 15.00 12.00 14.50 14.00 15.00 14.00 15.50
Pork Barrel 14.25 13.00 13.25 10.374 12.75 9.75



lilarkets and items.
1;:s. 1800. 1891.

January 2 July 1 January 2 July 1 January 2.

Cincinnati, Ohio:
Wheat, No.2red,

winter Bushel.. $O.95toO.97 $0.;-to$0.00 $O.76to$O.78 O.85to$.87$0.96to*O.W
Corn, No.2 mixed . . .do ...... 344 .38 .88 . 884 .80 .31 .874 .38 .624
Oats No.2mixed ...do ..... 274 .25 .254 .234 .24 .434 .44
Rye, No. 2 .. .do ..... 564 .57 .44 .46 .46 .48 .50 .71)4 74
Potatoes;............ do ..... 80 .40 .25 .30 .30 .85 .40 .50 .95 1.00
Hay,timothy Ton 18.50 14.00 11.50 12.00 10.00 11.00 9.00 10.00 9.00 9.50
Pork, mess Barrel.. 13.50 13.624 12.124 12.25 0.60 13.00 13.75 10.00 10.12*Butter, fancy -

creamery
Cheese. Ohio fac-

Pound .35 .18 .20 .29 .80 .18
-

.30 .31
-

tory .. do ......
Dozen

11 .114 .07 .08
.11 .114

.09 .094

.15 -

.07 .08

.10
.09 .09*
.2))

Clucao, IU.:
Wheat, No.2 red,

winter Bushel.. .994 1.01 .821 .84 .771 .784 .854 .88 .831 .894
Corn,No.2 ..do ..... 38 .381 .85 .334 .29* .291 .83 .344 .481 .494
Oats, No.2 ..do ..... 254 .223 .224 .204 .204 .27 .42 .424
Rye, No.2 ...do ..... 50 .424 .43 .444 -

EayNo.ltlmothy Ton -

11.00 11.50 IQ.00 11.00 9.00 10.80 10.(0 11.50 9.00 9.75
Beef' extra mess, Barrel 6.00 6.25 6.25 6.50 5.75 6.00 8.00 6.38 5.50 8.75
Pork, mess . do.... 12.85 12.87k 11.70 11.75 9.10 9.124 11.25 12.00 10.20 10.23
Eggs Dozen.. .12 .16 .17 .10 .104 .22

Milwaukee, Wis.: -

Wheat, No. 2
spring Bushel.. .95 .781 .724 .83 .831Cojn,No.3.......... do ..... 81 .354 .28 .284 .35 .354 .474 .481Oats, No.2 white. .. .do ..... 274 .28 .271 .224 .224 .294 .80 .42 .48

Barley, No. 2 .. .do ...... 67 .504 .47 .484 .684 -

Rye, No.1 .. .do ..... 493 .50 .434 .45 .484 .67
Potatoes ...do ..... 80 .35 .25 .85 .30 .40 .40 .85 .78 1.00
Hay, timothy Ton 9.00 11.00 10.00 7.00 0.00 8.00 9.14) 8.00 8.50
Porl, mess Barrel.. 12.80 11.65 9.7s 11.00 10.25

eef, extra mess. .. do .. -. 6.75 6.50 6.50 6.25
Butter, creamery. Pound.. .22 .27 .15 .16 .21 .23 .14 . 14 .23 .25
Cheese, Wiscon-

sin ...do ..... 094 .12 .074 .08 .094 .11 .07 .08- .004 .104
Wool, washed....... do .... .28 .83 .26 .28 .25 .83 .25 .31 .25 .26

St. Louis, 180.:
Wheat, No. 2 red,

winter Bushel.. .954 .954 .844 .78 .854 .924 .933
Corn, No. 2 . . .do ..... 30 .304 .81 .254 .334 .47 .48
Oats, No. 2 ......... do ..... 244 .224 .194 .284 .424
Rye, No. 2 .. .do ..... 474 .431 .40 .42 .45 - .641 .63
Potatoes, hoiee..... do ..... 40 - .42 .52 - .40 .45 .80 .90 .95 1.10
Hay, timothy Ton 13.26 16.00 12.00 12.14) 14.80 12.00 13.00
Beef, family Barrel 8.50. 10.00 8.50 10.00 8.50 10.00 8.50 10.00
Pork,mess . . .do .... 13.75 14.25 12.28 9.50 - 11.50 10.374 10.50
Lard, prime -

steam
Eggs

Pound..
Dozen...

.074 .064
.10

. 054'lJ,

. 14
.054
.08

.054 .054

.184Tobacco,ltlissouri
burley 100 lbs.. 4.00 7(10 5.00 6.50 5.00 6.00 4.00 6.50 5.00 6.20

Wool,tub-washed. -

fair .. - --

San Franclsco,Cal.:
...do ..... 35 .36

-

.34 .35
-

.32 .33 .32 .33 .80 .38

Wheat,No.lwhite. Cental.. 1.424 - 1.80 1.264 1.311 1.35
Barley,No.2 brew-

ing ...do ..... 884 .921 1.524 1.55
Oats, No.2 ..do .... 1.06 .994 1.174 1.20 1.534 1.55 1.824 1.85
Corn No.1 white. .. .do .... 1.074 1.121 1.05 1.00 LOS 1.324 1.35
Rye,No.1 .. .do .... 1.85 1.05 0.00 .924 1.324 1.85
Potatoes .. .do ..... 45 .75 1.55 0.60 1,23 .1)0 1.15
Hay, No.1 oats Ton 12.50 10.00 9.00 11.00 9.0)) 12.00 18.00 14.50
Butter, good to -

- choice.......... Pound .274 .15 .17 .17 .20 .134 .144 .804 .88
Cheese ...do ..... 10 .14 .06 .07 .08 .124 .06 .08 .11 .13
Eggs, choice Dozen... 30 .35 424 .20 .224 .80 .301
Wool, Oregon Val- -

ley Pound.. .20 .221 .214 .24 .19 .20 .18 - .21 .20 .29
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The r8cent increa4e in prices-Continued.
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An examination of this table shows extraordinary advance inprice,
especially in corn and oats, since January of last year. In corn the
increase amounts to about 66 per cent in Chicago, 70 in Milwaukee
and Cincinnati, 88 in St. Louis, and 62 in New York. No. 2 in
Chicago advanced from 291 and 291 to 481 and 49+; and in New York
from 40* and 40 to 61-i-. The Chicago price of oats more than
doubled, advancing from 20+ to 421. There was much less differ-
ence in the rates for wheat, the advance being from 78 to 89 in.
Chicago, and from 78 to 93 in St. Louis. These prices are proving
an effective antidote for depression.

COTTON PRODUCTION AND TRADE OP THE WORLD.
The cotton plant can be grown in various sections of the world

lying within the parallels of 350 of latitude north and south, and in
this belt is contained the largest portion of the land surface of the
globe. It is cultivated to a greater or less extent by almost every
people inhabiting this portion of the earth's surface, though the
districts between 20° and 35° north latitude seem now best adapted
to its profitable culture. 1,Vithin these lines lie the cotton districts
of the United States, Northern Mexico, Egypt, Northern Africa, and
of Asia, except the extreme southern portions of India and the Malay
peninsula. South of the equator it is grown in Brazil, where prac-
tically almost the whole Empire may be said to be suitable for its
culture; in Australia, though its cultivation has never been suc-
cessfully carried on to any extent, and in Africa, where the extent
of its growth and its consumption as yet are mere matters for con-
jecture and speculation. In fact, the area on which cotton of some
kind may be produced is practically limited only by the requirements
for the product. It is the fiber which is adapted for use under he
widest conditions of climate and civilization, and it is the only one
yet known which is and can be produced in such quantities and so
cheaply that the permanent demand can not possibly exceed the
supply.

PRODUCTION OF THE WORLD.

It is less than seventy years since the first attempt was made to keep
an accurate record of the annual production of cotton in this coun-
try, and accurate statistics for other civilized countries where the
staple is grown, are only available for a much more recent period. A
large proportion of the fiber entering into civilized commerce, and not
grown in the United States, is produced in countries of semiciviliza-
tion, and of this product there is no accurate record. Its aggregate
can only be approximated from the amount entering the channels of
trade, supplemented by the probable requirements for domestic con-
sumption. To render still more complicated the task of compiling
a statement of the world's aggregate production there are countries
and districts where it is largely grown and for which absolutely no
data are available. The exteiYt of its cultivation in China is a close
secret, though the suitability of its soil and the character of the
clothing of the population of the Empire make it certain that the
production of the country is very considerable. Even in India, out-
side of the British districts, statements of production are only ap-
proximations based largely upon the amount coming into sight and
the known requirements of the natives for dress.

The interior of Africa is a vast unknown continent, but the etent
of territory capable of growing cotton must be very great. The
population of this dark quarter of the globe is a matter of the merest
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conjecture, and while the decrees of fashion demand but scanty
clothing, it is known that in all sections of the vast territory yet
visited cotton fabrics largely compose the native clothing. It is
scanty, but in the aggregate must absorb a large annual production
of the fiber. The greater part of the crop of the world is grown by
colored labor, and our Southern States may yet find their competitor
for the world's market in their own class of labor at work under the
tropical skies of its native home.

When the difficulties in the way of procuring a reliable estimate
of the world's product, in this present age of progress and statistical
information, are considered, it will be seen how little reliable are
statements of that product fifty and one hundred years ago. The
increase in production since the introduction of the saw gin has been
enormous, but has been largely confined to the new world. The
primitive methods of a century ago are still mainly followed in
Asia and Africa, and if the aggregate product of those continents
has increased at all, it has been probably only in proportion to pop-
ulation. It is a question whether in the aggregate the last century
has not witnessed a decline, on account of the introduction into these
lands of cheap manufactured goods. The competition between the
new and the old systems of production, between improved imple-
ments and machinery and hand power, can have but one result,
though the element of cheap labor may support the primitive meth-
ods for a time.

Among the earliest and most pretentious estimates of the world's
production are those put forth in a letter from Levi Woodbury, Sec-
retary of the Treasury, to James K. Polk, Speaker of the House of
Representatives, dated February 29, 1836, and in response to a reso-
lution of the House. The report accompanying gives evidence of a
very careful and thorough study of the entire subject. The esti-
mates are evidently based upon the most reliable data to be obtained,
and are doubtless as nearly correct as any statement of the product
of the world at the dates given could be made.

These estimates, in pounds, are as follows:

Noz. The error in the footings of the first two columns is made in the original document.

The first of these estimates is for a year prior to the invention of
the gin, and illustrates admirably the distribution of the industry at
the close of the first period in the history of cotton growing. The
year for which the estimate is made, 1791, is almost the last year in
which cotton was raised and laboriously cleaned by hand labor for
spinning by the primitive methods in vogue before steam power was
successfully applied. At that date the United States was practically
unconsidered in cotton production, its crop being only about 10 per

1791. 1801. 1811. 1821. 1831. 1834.

United states 2,000,000 48,000,000 80,000,000 180,000,000 385,000,000 460,000,000
Brazil 22,000,000 36,000,000 35,000,000 82,000,030 38,000,000 80,000,000
West Indios 12,000,000 10,000 000 12,000,000 10,000,000 9,000,000 8,000,000Enypt
Rest oO Africa

83,333 6,000,000 18,000,000 25,000,000
48,000,000 45,000,000 44,000,000 40,000,000 86,000,000 34,000,000India 180,000,000 160,000,000 170,000,000 175,000,000 180,000,000 185,000,000

Rest of Asia 100,000,000 160,000,000 146,000,000 138.000,000 115,0,0,000 110,000,000
Mexico and South Amer-

ica, except Brazil 68,000,000 56,000,000 57,000,000 44,000,000 35.000,000 85,000,000
Elsewhere . 15,000,000 11,000,000 8,000,000 4,000,000 13,000,000

Th world 400,000,000 520,000,000 555,083,833 680,000,000 820,000,000 900,000,000
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cent of that of Brash, and ranking lowest of all countries in which
it was grown. During the succeeding decade the invention of the
gin and the revolution of methods which marked the beginning of
the present era of the industry, stimulated the culture of the plant
in this country, making it one of our agricultural staples. During
the ten years the production of this country increased from 2,000,000
to 48,000,000 pounds, making the United States rank as fourth in the
countries of production.

Between 1811 and 1821 this country attained its present position of
the principal cotton-growing country of the world, and by 1834 it
grew more than one half of the aggregate product of the world.

Beginning with 1827, there is a record of the commercial movement
of the crop each year in the United States which practically covers
the entire production. This actual record, with the estimates of Sec-
retary Woodbury, makes it possible to present the following state-
ment showing our production in periods ten years apart since 1791

In preparing a statement of the aggregate production of the world
at the present time, except in the case of the United States, only
limited data are obtainable showing the actual product of any coun-
try, the estimates being necessarily based upon the known facts of
exportation population, and assumed consumption per head of
each. Mr. Pbomas Ellison, of Liverpool, after a most careful and
painstaking investigation, makes a statement of the world's pro-
duction at about the date of 1884, which as a whole can hardly be
improved upon at present.

This statement is as follows, in bales of 400 pounds:

Since the date of this estimate the crop of the United States has
materially enlarged, and instead of 2,814,000,000 pounds, as credited
above, our production for 189 amounted to 3,622,827,694 pounds.

The United States now consumes in its cotton manufactures be-
tween 30 and 33* per cent of its annual production of the fiber, and
the proportion is slowly but steadily increasing. Prior to 1840 more
tkan three fourths of our production was consumed in foreign mills,

Country. Bales. Per cent.

United States of America 7,085,000 88.96
South America, West Indiee, etc
Esst lnd1e 2,450;080

00. 000

138,000
523,000
100,000
625,000

9.
1t46
U.3$
1.96
0.95
08O
4.97

1,425,000Ca
Japan
Turkey and Persia
Asiatic Russia

Africa (except Egypt) . -.
Italy' and (Ireece
Autrails., Fiji, etc

875,000
10,000
2,000

2.99
0.08
0.02

TGtal for the world 52,574,000 100.00

Year. Pounds. Year. Pounds.

1791
1801
1811
1821
18111

2,000,000
48,000,000
80,000,000

180,000,000
444,364,850

1851
1860
1871
1881
1889

1,421,4.12,840
1,964,545,608
1,884,084,436
2,588,286,688
8, 628,92, 804

1841 750,903,750
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but our manufacturing ititerests have increased by a little more
rapid. ratio than our production. The following table presents in
condensed form the average annual production and exportation, by
decades, from 1841 to 1889:

With the exception of the period from 1871 to 1880 the proportion
exported during each succeeding decade has declined. This break
in the decline is due to the fact that production under the stimulus
of free labor temporarily outran the increased capacity of our mills,
but during the nine years since the demand has again adjusted
itself to the enlarged supply, and the proportion of the crop seeking
foreign markets again continues to grow smaller.

An interesting comparison of the average consumption of domestic
mills in each section of the country since the war, in periods of six
years, is presented The figures represent actual consumption ut
bales of 400 pounds each:

1866-'67 to 1871-'72
18T2-'73 to 1877-'78
878-'79 to 1883-'84

1884-'85 to 1889-'90

Period.

Periods.

Production.

North.

Bales.
989,000

1,324,000
1,845,000
1,055,833

Exportatlofl.

Bales.
94,000

157,000
272,000
470,667

Per cent
exported.

Total.

Bales.
1,083,000
1,481,000
2,117,000
2,426,000

The figures of the last period are eloquent of the progress of the
"New South." That section shows an increased mill consumption
of more than 77 per cent over the preceding period, while the mills
of the North during the same period increased their capacity only 6
per cent.

TRADE OF THE WORLD.

Cotton manufacture is carried on, to some extent, at least, in every
country where the fiber is grown, though outside of Europe and the
United States it is generally crude and by the most primitive meth-
ods. These countries weave the greater part of the cloth consumed
in the world, and the fiber, in its raw and manufactured state, forms
one of the most important items of their commerce.

The United Kingdom, by reason of its peculiar position and ad-
vantages, with its commercial supremacy, is the leading manufao-
turing nation Her limited area, teeming population, and insular
location make her naturally a manufacturing country, and this branch
of industry was early developed and its improvements lealously
guarded. Until within a year or two' that country consumed more
raw cotton in its domestic manufactures than the whole contment
of Europe, but the continental countries are rapidly increasing the
capacity of their mills and now demand the larger supply. The an-

1841-'50 1,013,706,315 739,182,698 72.9
1851-'60 1,656,207,661 1,118,106,790 67.5
1865-'70 1,207,745,003 860,437,420 66.3
1871-'80 2,183,174,113 1,493,829,284 68.4
1881-'89 3,144,427,868 2,125,612,794 67.6

Poiatds. Potn4s.
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nual average trade of Europe in raw cotton for a period of ten years
is thus presented:

The receipts of Great Britain and Ireland were more than those
of all other countries. Germany, Russia, France, and Spain follow
in order. This country is only exceeded in cotton manufacture by
the United Kingdom, and should, ere many decades pass, attain the
fin4 rank.

According to the reliable records of Ellison & Co., of Liverpool,
the United Kingdom now consumes about 37 per cent of the cotton
of the world which enters the channels of civilized commerce, the
rest of Europe 38 per cent, and the United States 25 per cent. Some
fifty years ago, or during the period from 1841 to 1845, the average
proportions were materially different. Then the United Kingdqm
used 55 per cent of the supply, the continent 30 per cent, and the
United States only 15 per cent. This cotton is supplied by America,
Brazil, East and West Indies, Eypt, etc., this country now furnish-
ing 77 per cent. of the whole against 86 per cent fifty years ago. The
cause of this slight decline in the proportion has been the heavy in-
crease in the shipments from India, a trade stimulated to the great-
est possible extent by English interests.

The following tables present in very condensed form the average
annual consumption and supply in different five-year periods since
1841:

SUPPLY.

Countries. Period. Imports. Exports. Net Imports.

Pounds. Pounds. Pounds.
Austria-Hungary 1877-'86 176,435,968 18.260,592 158,175,876
Belgium 1877-'86 48,522,985 48,522,985
Denmark 1877-'86 961,640 911,088 50,607
France 1877-'86 300,153,424 80,645,870 219,508,854
Germany..................... 1877-'86 370,518,480 59,776,384 310,742,096
Great Britain and Ireland. 1877-'86 1,588,152,171 210,522,962 1,377,599,809
Italy 1877-'86 116,150,674 52,129,626 84,021,054
Netherlands l977-'86 ;g, 963,976 04,393,059 26,575,917
Norway 1877-88 4,849,459 4,849,459
Portugal 1877-'86 7,690,968 7,690,968
Russia in Europe 1877-'86 229,451,573 229,451,573
Spain 1877-'86 97,968,297 97,988,297
Sweden' 1877-'85 21,239,973 21,239,973
Switzerland 1877-'86 50,373,236 50,873,356

Total 3,102,428,424 406,089,020 2,636,789,404

Periods. America. Brazil. Vest Indies. East Indies. Egypt,etc.

Pounds. Pounds. Pounds. Pounds. Pounds.
1841-'45 816,300,000 18,900,000 9,400,000 72,600,000 28,000,000
1851-'55.., 1,254,700,000 27,100,080 6,300,000 184,800,000 60,000,000
1861-'65 531 700,08) 36,200,000 14,600,000 491,300,000 191,400,000
1871-'75 1,682,800,000 105,800,000 42,300,080 538,800,000 288,000,000
1881-'85 2,717,200,000 54,100,000 11,600,000 540,300,000 292,500,000
1886-'89 3,095,400,000 55,500,000 13,800,000 552,400,000 296,600,000

1841-'45 521,300,000 267,200,000 152,500,000
1851-5 750,100,000 451,400,000 281,400,000
1861-'65 628,600,000 455,400,000 i81, 200,000
1871-'75 1,252,300,000 526,000,000 524,700,000
1881-'85 1,441,100,000 1,814,900,000 856,700,000
1886-'89 1,508,700,000 1,510,108,000 94, 400,0(X)

OONSIThIPTION.

Periods.. Great Britain. continent.. United
States.

Pounds. Pounds. Pounds.
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The export trade of countries which lack even and systematic de-
velopment of all resources and industries is largely made up of raw
agricultural products. The foreign trade of the United States is
made up to the extent of some 73 per cent of farm products, and
raw cotton constitutes about one third of the aggregate yalue, but
the proportion of cotton and of all agricultural products is declin-
ing. As our population becomes denser, and our industries more
diversified, we shall send abroad a smaller proportion of fiber and
more manufactured goods, retaining for our own people both the
profit in growing and spinning At present, with the steady de-
velopment of our manufactures which has taken place, we purchase
cotton goods abroad, buying in 1890 nearly 30,000,000 worth, while
we exported only 10,000,000.

This country possesses natural advantages which should make it
the leading cotton-manufacturing as it is cotton-growing country of
the world. The raw product produced at home in unlimited quan-
tities is available without the expense of long distance transporta-
tion, while the inventive and progressive genius of our people in-
sure the best machinery and methods. Our planters will continue
to supply the demand from the Old World, but it will be a secondary
object, the demand for domestiô consumption being the first and
more profitable. Ootton goods of American manufacture should be
found in every market of the world, and especially should we
monopolize this trade in our sister Republics of North and South
America.

STATISTICAL GRAPHICS.

An Album of Agricultural Statistics has been issued during the
past year to farmers' institutes, agricultural colleges, libraries,
schools, boards of agriculture, and other organizations or indi-
viduals. The edition was limited to 10,000, and was therefore
distributed with reference to use and practical utility. It is now
nearly exhausted.

It consisted of sixteen maps of the United States, each represent-
ing a distinct topic, as follows:

L Percentage of unoccupied and of farm lands, comprising the superfi-
cial area of each State.

IL Percentage of each grand division of farm area in each State.
IlL Acreage in corn, per 1,000 acres of superficial area, in each State.

Acreage in wheat, per 1,000 acres of superficial area, in each State.
Acreage in oats, per 1,000 acres of superficial area, in each State.
Yield of corn per acre in each State.
Yield of wheat per acre in each State.
Yield of oats per acre in each State.
Average value of horses in each State.
Average value of cattle (exclusive of milch cows) in each State.
Average value of milch cows in each State.
Average value of sheep in each State.
Average value of swine in each State.
Rural population of the United States as a percentage of the total pop.

ulation by States.
1ST. Average value of lands in the United States.

XVL Farm tenures in the United States.

These maps are mainly based on results of past investigation con-
ducted by the Statistician. The "distribution of cereals" is confined
to the leading crops, which include all but 3 per cent of cereal
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production. The rate of yield of corn, wheat, and oats, based on an
average of ten crops, is also illustrated in three of this series, show-
ing more effectively than by any other method the results of climatic.
adaptation, differing soils, and methods of culture. Another series
of subjects treated is that of the average values of farm stock in dif-
ferent sections of the country, suggestive of differences in breed,
degree of improvement, and effect of distance from market.

The following table presents the distribution of corn, wheat, and
oats, by States, on the basis of the crops of 1888, showing the num-
ber of acres of each for every thousand acres of land surface of each
State:

Another series of five maps illustrates the value of farm animals,
horses, much cows, other cattle, sheep, and swine. The averages are
not those of a single year, but of the current estimates of ten con-
secutive years, eliminating the irregularities of annual fluctuation,
and representing more fairly the local differences in values. The
apparently extraordinary range of prices will attract attention, but
will not excite a suspicion of inaccuracy in the minds of those ac-
quainted with the facts. The largest factor, in difference in value is
breed; care and feed are also important causes of difference in price,
and the distance from market is another consideration affecting
value.

The first group In value of horses covers a small territorythe four
States, New Jersey, Rhode Island, Massachusetts, and Delawareand
presents a range of prices from $96.21 to $87.06. The second group
has a range from $85.96 to $75.22, comprising eleven political divi-.
sions, including New York and Pennsylvania in the Middle States
South Carolina and Georgia in the cotton states, and Minnesota and
Dakota in the Northwest. The first named are in a populous section,
demn,uding fine stock; the next mentioned are amply able to produce
a surplus, while depending on Tennessee and Kentucky and other
States for a large proportion of their domestic deficiency; and the

States.

Acres to each 1,000.
States.

Acres to each 1,000.

Corn. Wheat. Oats. Corn. Wheat. Oats.

.Alabama
ArIzona

75

83

13

7
1

13

8

Montana
Nebraska . 84
Nevada .,.

1
32

1

1
'21

1

Csiilornia
Colorado
ConnectIcut
Dakota
I)elaware
Flonda
OeorgiaIda)o ................
Illinois
Indiana
Iowa
Na
Kentucky
Louisiana5
Maine.

2
1

18
8

176

17

'217
157
219
118
123

2

12

35

24
2
1

41
76

20
1

68
121
70
20
40

2

1
1

13
13
17
2

16
1

107
47
72
32
19

1
6

New Hampshire
New JerseyNew Mexico ............
New York
North Carolina
Ohio
Oregon
Pennsylvania .........
Rhode Island .
South carolina

6
78

1
23
86

110
1

49

82
136
29

1
11
83

18

2
80

1
22
26

102
15
48

10
45
3
2
4

24

6

1
46
21
41
3

40
9

21
25
4
1

19
28
2

TennesseeTexas ...............
Utah
Vermont
Virginia

Maryland 117 88 19 Washington 1 11
9Massachusetts 12 5 West VirginIa 43 19

42Michigan 26 45 22 WisconSin 81 85

Minnesota 14 61 30 Wyoming
Mississippi
MISSOnTI

65
149

3
35

12
31 Average 41 20 15
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last are in an agricultural region of so rapid settlement as to render
present importation an urgent necessity. The lower groups are found
in agricultural districts where horses are raised for market as well as
for use on the farm. In these, the culling process, for supplying the
requirements of the principal markets, is continually reducing the
value of the remainder, the young and less desirable of the mature
stock. In Texas the lowest average appears because of the large
number raised and the proportion of small animals of "Spanish" or
Mexican origin. There are herds of horses in the Territories
with a large infusion of good blood, which command somewhat
hi&her prices.

The extremes are great in values of cattle. The lowest group rep-
resents Texan cattle, which came from Mexico originally, and from
Spain more remotelythe long-horn tribes, hardy from survival of
the strongest, and unimproved through generations of neglect.
Until within fifteen years they were the export cattle of the United
States, going to Cuba and adjacent islands. They go there still, and
five nearly represent the value of one fat short-horn sent to Englan&
In the more distant Western States, the grazing region, the average
value is lower than in the States farther east which buy two-year-
olds to feed and finish for the market. There are various considera-
tions of breed, feed, and distance from market which cause differ-
ences in average values.

The value of much cows is indicated on a separate map. Of course
the groups above the average represent the dairy districts In some
of the Territories, however, values are high because of scarcity and
demand for milk and butter in mining camps, as the females of large
grazing herds are not reckoned as much cows.

The value of sheep ranges -from $3.70 to $1. 34, depending on breed
and grade, quality and quantity of wool, value for meat production,
and distance from market Every district has its peculiarities in
sheep husbandry, including pedigree-stock growing, mutton produc-
ing, 1aismg early lambs, and exclusive wool growing Three fourths
of all are Merino breeds and their grades; the English breeds are
numerous in some sections, and grade Mexicans are common in the
Southwest.

The value of swine has an extreme raRge, according to average age
of slaughtering, which affects the average of weight, as do also the
amount and kind of feed and length of feeding season. Where swine
are kept for iome use mainly, and the market for a possible surplus
is precarious, average prices are very low, and the stock is usually
slaughtered at an early age, as pigs of small average weight In the
pork packmg regions, on the conti ary, eding is liberal and weights
are heavy, while the demand is sure ai4 the prices generally remu-
aerative.

I
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The following table gives the average value per head, by States,
for a period of ten years:

ALBUM OF AGRICULTURAL GRAPHICS.

Another publication is in preparation and nearly ready for distri:
bution, entitled Album of Agricultural Graphics. This is limited to
the illustration of the values per acre of the ten crops which have
been for years reported in the statistical investigation of the Depart-
ment, as to area grown, yield, and value. These are the only crops
for which there are data extant for a similar showing of yield per
acre, and the information is therefore as complete and accurate as it
can be made.

The graphic method adopted includes the main feature of the
illustrations of distribution of crops and prices of farm animals in
the Album of Agricultural Statistics. The differeuce9 in yield per
acre by States are best shown by this method. They are indicated
both by color and form, in five groups, distinguished by separate tints
or degrees of density in color, and also by distinguishing differences
in mechanical drawing. As there are two elements in value per
acre, viz., the yield per acre and the value per unit of measurement,
it was deemed very desirable to show the differences in yield, which
is done in a manner that does not confuse in the least the two
ideas, one of which is an important factor in producing the main
result, viz., the value per acre. The average yield of each State is
shown in plain figures in a circle of color different from the ground
tint.

States.

Value per head.

States.

Value per head.

g

Alabama $67.85 $15.14 $9.67 $1.48 $3.29 Montana $54.89 $35.65 $28.55 $2.88 $7.98
Arizona ........ 52.82 30.12 19.31 1.84 5.70 Nebraska 72.92 28.51 24.20 2.24 5.96
Arkansas 54.09 17.29 11.29 1.55 8.00 Nevada ....... 25.75 87.21 22.46 1.87 6.69
California 56.14 32.49 22.90 1.77 5.15 N. Hampshire 72.41 29.45 30.46 2.81 10.81
Colorado 59.57 89.12 24.36 1.94 8.06 Newiersey 96.21 36.39 82.57 4.00 9.67
Connecticut 81.23 32.26 31.83 3.47 9.98 New Mexico 88.08 27.61 17.78 1.52 7.26
Dakota 73.49 27.77 23.64 2.52 5.84 New York 85.96 30.97 31.48 3.49 8.32
Delaware ...... 87.06 29.87 26.87 3.28 7.12 North Carolina 69.93 16.20 10.03 1.84 3.58
Florida 75.22 13.47 8.27 1.80 2.40 Ohio 71.52 30.77 26.66 2.73 5.79
Georgia........ 75.98 16.53 9.92 1.49 3.82 Oregon 54.54 25.13 21.63 1.65 3.63
Idaho 54.74 34.50 22.58 2.25 7.43 Pennsylvania 84.41 29.90 27.28 8.12 8.16
IllinoiS 67.11 80.08 24.78 2.56 5.85 Rhode Island 94.30 83.70 32.82 8.70 10.50
Indiana 67.12 28.67 23.28 2.50 5.57 South Carolina 85.34 17.90 10.93 1.71 8.74
IOwa 68.07 27.55 22.81 2.53 6.02 Tennessee 60.43 20.04 13.48 1.84 3.74

63.82 27.86 22.94 2.04 5.98 Texas 82.17 18.56 12.20 1.97 3.16
Kentucky 61.26 27.35 22.56 2.52 4.10 Utah 44.38 30.87 20.67 2.09 8.66
Louisiana ...... 55.86 17.97 11.50 1.67 3.63 Vermont 72.95 27.25 26.97 3.46 8.67
Maine 76.39 28.29 27.22 2.88 9.08 Virginia 66.04 21.15 18.08 2.46 4.11
Maryland 77.03 29.97 28.65 8.28 6.55 Washington 84.65 83.81 24.90 2.29 5.63
Massachusetts 93.06 34.95 34.76 3.29 12.41 West Virginia 59.97 23.86 21.10 2.82 4.22
Michigan 80.99 80.80 25.76 2.75 6.20 Wisconsin 72.18 26.65 22.64 2.28 6.19
Minnesota..... 75.82 25.95 21.96 2.42 5.56 Wyoming 47.49 83.50 23.46 2.28 6.86
Mississippi . 69.33 15.40 9.66 1.53 3.18

66.11 26.53 19.87 2.21 4.97Missouri 53.56 23.08 19.32 1.85 3.99 Average
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The aR-erage value per acre for these ten crops, each of which is
represented by a separate map, is as follows:

The highest value per acre of corn is $24.32, in New Hampshire,
and the lowest $6. 19, in South Carolina. In the great corn belt the
average in Illinois was $9.38 and in Iowa $8.63. In the Missouri Val-
ley the average is low by reason of great abundance and cost of trans-
portation to market; in the South, because of lower rate of yield,
while prices are medium or high. Though corn grows everywhere
except at the higher elevations, with a wide range of local variation
in different climates and soils, its largest rate of production is in the
lower levels of the valleys of the Ohio and the Missouri. It is evi-
dent that climate as well as soil is a factor in this superior rate of
yield.

The New England States and Colorado occupy the first group in
value per acre of wheat, which ranges from $16.22 to $20.74.
The second, from $15.96 to $13.40, includes Nevada, New York,
,Wyoming, Montana, Idaho, and New Jersey. The lowest group haa

States and Tern-
Average value per acre.

Corn. Wheat. Oats. Rye. Barley. toes. bacco. cotton. Hay.

Maine $24.25 $17.42 $12.42 $12.20 $16.02 $10.14 $51.48 ............... $11.31
NewHampshire 24.32 18.24 14.68 9.98 16.34 10.90 46.64 11.08
Vermont 23.18 19.75 13.87 11.85 18.05 10.88 47.03 11.08
Massachusetts 22.94 20,74 14.44 12.46 18.77 10.01 61.97 $204.28 ....... 18.82
Rhode Island 22.98 13.52 10.49 19.13 8.25 62.55 16.19
connecticut 20,04 19. 14 12.82 10.89 16.43 8.49 55.60 196.58 ........ 15.91
New York 18.39 15.03 51.12 8.51 16.91 8.22 57.79 159.56 ........ 13.67
NewJersey 17.83 13.58 10.57 7.73 13.56 8.14 47.26 16.79
pennsylvania 17.16 12.60 10.51 7.34 14.74 8.47 37.59 148.22 ........ 14.00
Delaware 9.05 11.67 7.82 5.50 ........ 9.45 37.77 14.60
Maryland 11.88 12.09 7.29 7.13 20.47 8.84 37.68 44.24 14.47
Virginia 8.46 8.05 4.73 4.71 12.01 7.04 34.29 44.85 $13.96 13.64
NorthCarolina 7.15 6.42 4.16 4.82 9.65 6.10 38.33 51.21 16.26 13.48
South Carolina 6. 19 6.73 6. 18 5.09 14.98 ....... 46.11 14.40 15.71
Georgia 6.81 7.01 5.85 6.07 13.57 53.10 13.11 17.31
Florida 7.22 7,04 65.65 11.16 16.37
Alabama 7.69 6.60 6.36 6.28 11.38 56.02 ........ 12.43 16.54
Mississippi 8.47 6.35 6.40 7.29 55.01 ........ 17.21 16.16
Louisiana 9.54 7,07 11.19 54.03 20.83 14.50
Texas 9.32 9,25 0,98 S. 51 10.70 38.21 16.02 12.20
Arkansas 10.07 7.23 7.68 6.57 47.14 50.22 20.08 18.00
Tennessee 8.92 5.95 5,20 4.67 0.27 5.66 80,49 48.30 16.54 14.14
West Virgini 11.00 9.63 6.47 6.09 12.98 6.66 34.90 56.29 10.41
Kentucky 9.97 8.22 6.313 6.25 14.15 6.88 30.90 58.63 12.70
Ohio 13.16 12,42 9.73 7,61 15,00 8.24 33.54 66.28 12.71
Michigan 13.16 13.40 10.44 7.69 15.94 8.75 32.02 64.24 13.22
Indiana 10.84 11.36 7.88 6.97 14.96 7.72 31.00 49.43 11.85
illinois 9,38 11.32 8.95 8.86 12.88 7.65 35.24 48.18
Wisconsin 11.04 10.03 8.68 7.86 12.67 6.75 35,96 101.45
Minnesota 10,86 9,31 8.63 7.20 10.93 6.82 35.43 6.76
Iowa 8.6.3 7.56 7,34 6.42 10.34 7.60 32.51 6.39
Missouri 8.94 9.23 6.96 6.66 12:04 7.81 32.37 63.27 9.88
Kanas 7.90 9.41 6.64 6.12 7.90 8.72 40.07 5.55
Nebraska 7.58 6.67 5.78 5.51 7,59 7.25 50.68 4.82
California 18.99 10.35 13.74 8.34 12.77 15.69 16.61

..............10.26

16.02
Oregon 18.85 12.02 11.48 11.88 14.25 10.23 47.75 14.46
Nevada 17.83 15.96 18. 15 18.29 76.25 12.95
Colorado 17,77 10.22 14,97 12.78 17.43 58.12 15.76
Arizona 16.73 12.78 14,03 50.65

.................9.21

13.71
Dakota 8.67 7.52 7.29 7.21 0.02 6.80 35,17 5.10
Idaho 18.28 14.17 15,09 8.41 18.06 58.62 11.26
Montana 20. 12 14.48 15.24 18.03 73.03 12.58
New Mexico 15.04 52.03 10.78 14.03 61.27 13.52
Utah 13.54 12.71 11.20 6.85 12.60 37,89 8.35
Washington 17.50 12.16 15.08 11.17 16.54 54.91 18.10
Wyoming ................. 14.87 13.78 58.91 11.41

Average 9.47 9.95 8.16 8.27 12.76 8.24 38.34 61.51 15.69 11.08
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a range from *6.87 to $5. 95. The seaboard region has the advantage
of fertilization and high prices, though the areas cultivated are smalL

The range of value per acre of oats is from $18.15 in Colorado
to, $4.56 in. North Carolina. The yield per acre is 36 bushels to
9.5 bushels. Washington, Illinois, Minnesota, Vermont, Montana,
Michigan, Iowa, New Hampshire, Colorado, Idaho, Ohio, and Wis-
cousin comprise the first group. All but three of these are on the
Northern border. Oats deteriorate rapidly in quality and weight in
the lower latitudes. In the South the crop can only be grown in
winter.

Rye is a crop for poor soils and is not much grown in this conntry.
The first group has a range of value from $12.78 to $11.17, the low-
est from $5.51 to $4.67. The average yield in the South is lower by
reason of the fact that it is grown more for winter pasture than for
seed.

Barley has a higher value per acre than any other cereal, the first
group having a range of $20.47 to $17.43 per acre. The lowest has a
value from $9.65 to $7.59 per acre. The highest value per acre is in
Maryland, where the yield averages 25.5 bushels under fertilization
and generally good cultivation. The highest average yield is 29.1
bushels, in Washington. Still a large quantity. is annually imported
on account of the proximity of Canada to the great beer-manufac-
turing centers and the high malting quality of the Canadian product.

Buckwheat is by no means a general crop, the larger portion be-
ing grown in New York and Pennsylvania. The largest average
value per acre is *15.69, in California.

The average value per acre of potatoes is $38.34 and the average
yield 76.2 bushels Like oats, the potato is adaptea to cool climates
of the higher latitudes. The range of yield is from 117 to 55 bushels
and the average value per acre from $76.25 to $30.49.

The value of tobacco per acre is relatively high, with a very wide
range, from $204.28 to $44.24 per acre. The 'highest yields and prices
per pound are for seed-leaf tobacco, used exclusively for cigars, and
grown solely in the Northern States, and mainly in a few counties
on the Connecticut River, three in New York, three in Pennsylvania,
and in limited districts in Wisconsin and Ohio.

The farm value of cotton ran from $20.83 in Louisiana to $11. 16
in Florida. The yield per acre is highest in Louisiana, averag-
ing 232.7 pounds of lint, and lowest in Florida, averaging 106.4
pounds, a part of which is sea-island cotton, which has a high rela-
tive, value. Arkansas, Mississippi, Teiuessee, and Texas follow
Louisiana in the order of value, while the order in yield is Louisiana,
Arkansas, Texas, Mississippi, and Tennessee.

The yield per acre is an important element in value per acre, but
not the only one. The price per pound or bushel also differs, owing
to distance from market and local scarcity or abundance. The tend-
ency of railroad extension is toward equalization of prices, yet the
difference m State averages of price shows how great differentiation
in rrice still exists. It naturallr happens that where prices are low
yields are also low from lack of inducement to high culture, intensi-
fying the disparity in values per acre. A study of these differences
may surprise the casual reader and may prove fruitful of practical
suggestions if made with care and thoughtfulness.



IMPORTS AND EXPORTS OF AGRICULTURAL PRODUCTS

The official records of foreign trade for the fiscal year 1890 show
an increase in the total exports from this country over last year of
$115,011,219, changing the balance of trade, which was against us in
1889 by- $14,849,043, to one in our favor of $56,983,419. The impor-
tance of the farmer in our foreign commerce is emphasized by the
fact that the product of his labor last year furnished 74.2 per cent of
our total shipment abroad, while 47.4 per cent of our imports were
of agricultural products. During 1889 the balance in favor of our
farmers in this international exchange of farm products amounted
to $174,000,000, but the transactions of 1890 leave a still more grati-.
ying balance on the credit side of the ledger amounting to $253,000,000.

This at least is the apparent balance, though the real difference is
much less, for the value of exports includes transportttiou to seaboard,

States and Tern-
Average yield pe' sore.

Corn. Wheat. Oats. Rye. Barley. Cotton. Hay.

Bush. Bush flush Bush Bush Bush Bush Lbs Lbs Tone.
Maine 32.2 13.6 28.3 13.0 21.6 18.1 94.5 .97
New Hampshire 32.7 14.4 82.3 11.0 21.8 17.4 89.3 ................ 93
Vermont 32.5 16.9 33.1 14.5 24.7 18.2 97.7 1.05
Massachusetts 31.6 16.3 29.0 14.3 23.2 14.2 95.5 1485.4 1.00
Rhode Island 30.2 27,9 12.1 93.9 10.4 91.8 ................ 26
Connecticut 30.1 16.6 28,1 13.5 21.5 12.1 80.6 1417.1 .99
NewYork 29.8 14.7 28.5 11.9 22.7 13.4 78.0 1339.6 1.11
NewJersey 30.5 12.9 20.7 10.8 17.0 11.9 77.6 1.09
Pennsylvallin 31.0 12.6 28.0 10.6 20.1 13.0 73.0 1205.3 1.14
Delaware ......... 19.2 11.6 21.1 8.3 14.3 66.3 1.94
Maryland 24.1 12.2 20.1 10.3 25.5 13.0 67.8 662.7 1.07
Virginia 16.8 8,2 11.9 6.9 16.1 10.8 60.7 896.1 158.9 1.10
NorthCarolifla 6.0 9.5 5.8 11.0 480.8 180.7 1.16
SouthOarolina 9.4 5.7 10.3 4.6 14.2 55.0 ........ 157.8 1.15
Georgia 10.5 6.0 9.8 5.5 14.0 58.8 145.9 1.23
Florida 9.7 10.2 683 105.4 .98
Alabama 12.7 6.0 10.8 5.5 10.4 62.1 140.1 1.21
MississippI 14.8 5.7 11.0 6.5 62.8 194.4 1.38
Louisiana . .,
Texas

19.0
18.0 10.0

12.5
23.4 9.7

8.3
15.0

62.8
62.5

......... 232.7
199. 1

1.22
1.28

Arkansas 19.7 7.5 16.9 7.4 68.5 578.0 229.8 1.23
Tennessee 20.6 6.7 13.7 6.2 15.4 8.5 59.2 645.4 189.2 1.21
West Virginia 23.4 10.2 17.7 8.5 10.3 10.0 65.7 600.5 1.01
Kentucky 28.8 9.4 18.2 9.0 21.0 9.5 61,3 755.2 1.16
Ohio 30.9 13.6 80.9 12.0 20.6 11.0 68.7 912.8 1.21
Michigan 28.9 . 15.2 32.3 12.0 23.1 13.8 76.7 508.6 .1.23
Indiana 28.15 13.1 27,5 11.4 21.8 10.4 66,0 721.7 . 1.27
illinois 28.7 18.4 84.2 15.5 21.0 10.8 71,9 651.9 1.29
Wisconsin.......... 27.2 12.0 80.4 13.4 22,7 10.3 81.9 967.2 1.17
Minnesota 29,6 12.5 33.1 14.5 23,1 10.5 92.3 1.32
Iowa 30.9 10.6 32.8 12.9 21.8 10.9 70.8 1.22
Missouri 27.4 11.7 26.0 11.8 20.8 11.4 70.3 802.4 1.20
Kansas 28,5 13.9 28.0 15.2 18.9 11.1 68.7 1.28
Nebraska 32.8 11.1 29.1 13.8 19.6 10.2 74.1 1.31
California 27.9 12.5 20.2 10.5 20.4 20.8 86.8 ... a 1.89
Oregon 23.8 16.3 27.9 15.9 26.0 14.2 100.0 1.39
Nevada 24.6 17.6 29.8 22.2 91.1 1.24
Colorado 26.7 19.5 81.2 17.1 21.5 89.3 1.25
Arizona 20.9 13.8 ............... 19.2 63.8 1.07
Dakota 25.4 11.9 27.7 14.9 21.3 11.3 85.0 1.30
Idaho 23.2 17.1 30.9 18.0 27.2 101.3 ................ 1.19
Montana 26.6 17.6 32.6 27.2 107.4 1.15
Newl5texico 19.9 13.6 22,7 19.6 78.3 1,08
Utah 19.7 17.2 26.6 10.8 22.6 ........ 90.5 1.26
Washington 24.3 17.0 36.0 15.1 29.1 117.1 1.31
Wyoming 18.0 29.7 05.5 1.17

Average 24.1 12.0 26.6 11.9 21.7 12.8 76.2 727.1 168.1 1.19
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The average yield per acre of each State for ten years has been as
follows:
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and that of imports is increased by the cost of sa and land traits-
portatiQn from foreign countries.

The greater part of our increase in exports was made up of the
increase in agricultural products, w1ich amounted to $97,000,000.
This enlargement of the foreign market for our agricultural surplus
was especially gratifying, coming at a period when our farmers were
beginning to feel keenly the decline rn agricultural values which
was prevailing in all portions of the world. More than one half of the
increased demand was for animals and their products, the sales of
cattle alone amounting to $15,000,000 more than in the previous
year. Beef products contributed $7,000,000 to the increase, while
our pork products, though partially barred from some countries,
showed a still more striking increase, amounting to $20,000,000.

The shipments of breadstuffs showed an advance in value over the
previous year of $31,000,000, wheat contributing about one half.
An encouraging feature of this branch of the trade was the increase
of $10,000,000 in shipments of corn and $4,000,000 in oats.

The increase in agricultural imports was not in proportion to the
total increase of imports, but aggregated $18,000,000. Of this in-
crease sugar furnished $8,000,000, tea and coffee $4,000,000, and to-
bacco $7,000,000, while numerous other products show smaller gains.
There was a marked falling off in value of hides, wool, and hemp
imported. As our agriculture becomes more diversified, and our
range of successful cropping more extended, the balance of foreign
exchange in favor of our agriculture will become more pronounced.
Sugar is now the largest item purchased abroad, and our present
activity and success in the line of beet, cane, and sorghum experi-
ments indicates a speedy curtailment of the amounts paid each year
for foreign sugars.

The following tables present in itemized form our foreign trade in
agricultural'products for two years past:

IMPORTS.

Articles.

Total tea, coffee, and cocoa 89,889,322 93,454,637

Animals and their products, except wool:
Cattle
Horses
Sheep
All other and fowls
Bristles
Butter
Cheese
Eggs 2,074,912
tune 471,829
Grease 264,629
Hair 8,026,586
Hides 21,881,888
Hide cuttings, etc 848,440
Hoofs, horns, etc 236,648
Meats

Preserved
All other

708,469
4,868,862
1,259,000

392,712
1,284,724

24,577
1,135,184
2,418,976

454,460
212,198

2,585,941
25,127,750

232,251
303,575

1889. 1890.

Sugar and molasses:
Sugar $88,543,971 $96,094,582
Molases 4,768,897 5,168,793
Sugar dralnings 4,026 3,999

Total sugar and molasses 93,801,894 101,267,826

Tea, coffee, and cocoa:
Tea 12,654,640 12,317,493
Coffee 74,724,882 78,267,432
Cocoa, crude, and leaves and shells of 2,142,001 2,312,781
Unenumerated items 337,789 550, '1

244,747
4,840,485
1,268,209

413,491
1,186,219

13,679
1': 295,506

407,086
196,696
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Articles. 1889. 1800.

Milk, preserved or canned
Oil, animal
Sausage skins
Unenumerated items

$85, 485
3,677

377,750
263,278

$98, 395
6,471

404,958
490,648

Total animals and their products, except.wool

bers:
42,263,014 39,361,472

Animal-
Wools
Silk, unmanufactured

Vegetable-
17,974,515
19,333,229

15,264,083
24,331,867

Cotton
Flax
Hemp and all substitutes
Jute
Sisal grass and other vegetable substances
Fibers not elsewhere specified

1,104,505
2,070,729
9,433,774
2,853,664
6,110,308

483,212

1,392,728
2,188,021
7,341,956
3,249,926
7,084,184

697,680

Total Sbers 59,453,936 61,530,445

Miscellaneous
Bre-adstuffs--

Barley 7,723,838 5,629,849Corn
Oats
Oatmeal
Rye
Wheat
Wheat floor

1,216
10,178
56,002

24
119,017

5,792

908
8,950

59,800
115,657
112,803

5,049
Breadstuffs and farinaceous substances not elsewhere specified 1,055,655 1,210,982Chicory

Fruits and nuts
Hay
Hops
Indigo
ivory, vegetable
Malt, barley
Oils, vegetable

216,573
18,746,417

1,082.885
1,155,472
2,684,105

96,574
111,381

209,283
20,746,471

1,143,443
1,053,616
1,827,937

61,477
131,666

Fixed or expressed-
Olive
Other

Volatile or essential
Opium, crude
Plants, trees, and shrubs
Rice and rice meal
Seeds

696,065
1,108,854
1,188,005
1,454,097

325,331
3,499,437
5,097,223

819,110
1,340,551
1,061,631
1,183,712

343,226
2,540,674
4,080,814Spices:

Ground
Unground- 173,668 249,07?

Nutmegs
Pepper
All other

314,888
1,578, 421

890,889

534,340
1,619,215

820,439Tobacco, leaf
Vanilla beans
Vegetables:

10,868,226
699,988

17,605,192
589,867

Beans and pease
Potatoes
Pickles and sauces
All other-

786,343
321,106
340,422

1,307,702
1,865,898

886,307

In their natural state or in salt or brine
Prepared or preserved

Wines:
423,124
389,804

::5,390
510,077

Champagne and other sparkling
Still wines- 4,284,413 4,752,572

Incasks
In bottles.. 2,126,548

1,325,811
2,450,174
1, 657 210

Unenumerated items 123, 187 146,491

Total miscellaneous

acc&rIruLpIoa.
sugar and molasses
Tea, coffee, and cocoa

71,254,894 78,577,562

93,101,894
89.859,322

101,267,826
93,454,637

Animals and their products, except wool 42,263,014 89,361,472
Fibers, animal and vegetable 59,453,938 61,530,445
Miscellaneous 71,254,894 78,577,582

Total agricultural imports 386,133,060 374,191,442Total Imports 745,131,4552 789,310,402Per cent of agricultural matter 47.8 47.4
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Articles

EXPORTS.

Quantities. Value. Quantities. Value.

1889. 1890.

Animals living:
Cattle number.. 205,786 16,616,9l7 394,836 31,28l,181
Hogs do.... 45,128 356,764 91,148 909,042
Horses do.... 3,748 892,469 3,501 680,410
Mules do. :.. 2,980 356,333 3,544 447,108
Sheep do.... 128,852 866,181 67,521 248,077
All other and fowls 86,141 97,360

Animal matter:
Bones, hoofs, horns and horn tips,

strips, and waste 24i1, 429 271,533
Casings for sausages 510,114 697,772
Eggs dozen.. 548,750 75,866 880,884 56,875
Glue pounds.. 534,203 72,253 728,696 88,484
Grease, grease scraps, and all 8oap

øtock 827,876 1,506,819
Hair and manufactures of 388,731 344,558
Hides and skins other than furs 909,798 1,828,635
Honey 91, ::' 113,101
Oils:

Lard gallons.. 861 303 542,897 1,214,611 668,348
Other animal do.... 558,080 877,919 727,782 487,926

Meat products-
Beef products-

Beef,canned pounds.. 51,025 254 4,875,218 82,638,507 6,787,193
Beef,fresh do. 137,895 891 11,481,861 173,227,596 12,862,384
Beef,saltedorpickled do.... 55006399 8,043,324 97,508,419 5,250,068
Beef,other cured do.... 194 036 17,819 102,110 9,223
Tallow do.... 77,844,555 8,942,024 112,745,370 5,242,158

Mutton do.... 296,220 25,995 256,711 21,793
Oleomargarine-

Imitation butter do.... 2 192 047 250 605 2,535,926 297.264
The oil do.... 28,102,584 2,604,492 68,278,098 6,476,258

Fork products-
Bacon do.... 357,377 399 29,872 231 331,899,677 39,149,035
Hams do.... 42,847 247 4,779,616 76,891,279 7,907,125
Pork,fresh do.... 22,794 1,662 279,463 15,400
Pork,salted or cured.. .do.... 64,110,845 4,788,415 79,788,t08 4,753,488
Lard .. do.... 318,242,990 27,320,173 471,083,598 33,453,520

Poultry and game 9,837 23,365
All other meat products 876,101 931,770

Dairy products-
Butter.. pounds.. 15,504 978 2,508,765 29,748,042 4,187,489
Cheese do.... 84,999,828 7,869,671 9S,3B053 8,591,042
MilIt 260,590 393 325

War,bees' pounds.. 99,917 23,918 171,391 19,727
Wool,raw do.... 141,576 28,065 231,042 88,543

Total value of anlmal and animal
matter 126,586,103 175,987,350

Bread and breadetuffs:
Barley bushels.. 1,480 321 653,490 1,048,511 734,605
Bread and biscuits pounds.. 14 494 880 749,652 15,035,540 766,476
Corn bushels.. 09 592 929 32,982 277 101,973,717 42,058,015
Cornmeal barrels.. 312 186 870 485 361,248 896,879
Oats bushels.. 624 226 245 562 13,692,776 4,510,055
Oatmeal pounds.. 10,210 413 273 173 25,400,342 784,879
Rye bushels.. 287 252 158 917 2,257,377 1,279,814
Rye flour barrels.. 3 669 13,370 3,933 18,782
Wheat bushels.. 46,414 129 41,652,701 54,387,767 45,275,906
Wheat flour barrels.. 9,374,803 45,296,488 12,231,711 57,036,168
All other breadstul7s and prepara

tions of, used as food 780,549 949,348

Total value of bread and bread-
stuffs 123,876,661 154,925,927

Cotton and cotton.seed oil:
Cotton-

Sea island pounds.. 6,419,569 1,391,495 9,220,819 2,280,717
Other uunanufactureddo......... 2,378,897,100 238,388,775 2,402,579,034 248,688,075

Cotton-seed oil gallons.. 2,690,700 1,298,609 18,884,385 5,291,178

Total value of cotton and cotton-
seed oil.. 289, 073; 879 256, 259970



Bovs.-In this compilation of domestic aricu1turaj exports sugar and molasses are not 1cludedbecause they are mainly reOxports of foreign productiom The totals differ from those given by theBureau of Statistics of the Treasury Depaitment, they having included sugar and molasses, "gin-seng and roots, herbs and barks not otherwise specified," and glucose, or grape sugar.

FORBIGN DISTRIBUTION OF CEREAL$.

We have practically no surplus of cereals except wheat and corn.A large quantity of corn might be spared were there a foreign
market for it. Wheat, in the form of grain and flour, is the princi-al cereal for the foreign trade. Where is. it wanted? The record
of the last fiscal year, 1889-'90, makes the foreign shipment of wheat
trnmanufactured 54,387,767 bushels, and of wheat in the form of
flour 55,042,703 bushels, ora total of 109,430,470;bushels, which was
22.3 per cent of the estimated crop. Of this aggregate 78.2 per cent
went direct to Europe; 5.7 per cent to Canada, most of which wasultiMately added to the European supply. Central and South
America took .8 per cent; the Islands of the Seas 5.6 er cent; and

Articles.
1889. 1890.

Quantities. Value. Quantities. Value.

Miscellaneous:
Broom corn
7'k-uits and nuts- $152,542 $111,147

Apples,clrlecl pounds..
Apples,green or ripe barrels..
Truits, preserved-

22,102,579
942,406

1,201,070
2,949,875

20,861,402
486,506

1.038,682
0,981,438

Canned 915,341Other
All other, green, ripe, or dried
Nuts

Hay tons..Hops pounds..
Oil-cake and oil-cake meal . . .do....Oils-

'21 928
12 089 2(32

588,317,880

52,048

388,777
2,823, 832
6,927,912

621,390
49,460

30,074
7,540, 004

711,704,873

59,401
1,508,846

27,861
667,508

7,110,571
7,999,926

Linseed gallons..
Other vegetable

RIce pounds..Seeds-

72,451

440,706

42,759
30,812
24,124

89,288..............
888,914

00,086
102,792
20,728

Clover do....
Cotton do....
Flaxseed or linseed bushels
Timothy pounds..All other

Tobacco-

34,253,137
11 373,865

10,200,673

8,110,583
119,279

451,728
192,914

26,500,578
7,660,601

14,878
11,051,053

1,762,034
74,575
19,702

478,770
307,717

Leaf pounds..Stems and trimmings do....Vegetables-
211 521,051
12 238,181

18,546,991
854,077

244,843,740
11,303,286

20,149,289
880,687

Onions bushels..
Pease and beans do....Potatoes do...
Vegetables, canned
All other, including pickles

Wine-

75.074
294 456
471,955

68,780
560,574
818,224

198,120
311,254

80,275
261,212,
406,818

72,760
558,817
260,693
231,2115
265,060

In bottles dosen..
Not in bottles gallons..All other agricultural products

7 311
872 1150

30,000
23(3,488
228,399

7,281
893,828

32,380
208,560
271,235

Total value of miscellaneous prod-
ucts 40,210,753 40,044,009

RacAPITTJLATI0N.

.nimals and animal matter
read and breadstuffs
btton and cotton-seed oil
Uscellaneous products

126,580,103
123. 876, 661
239,073,879
40,210,738

.175,086,750
154,925,927
256,259, 931)
40,044,509

Total agricultural exports
Total exports
Per cent of agricultural matter 730 242,609

520,747,399

72.5

1)27.216,656 -
845,293,828

74.2
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the great continents of Asia, Africa, and Australasia only 2.5 per
cent, oi 2,725,098 bushels, which includes our wheat supplies to
these continents and nearly two thirds of the population of the
world. A single county Of Dakota could supply from its surplus
this requirement, and in any good season each of ftve principal
counties could do it easily, viz, Brown, Cass, 0-rand Forks, Pembina,
and \TTalsh, and possibly each of several others, and yet all the back
counties of the two Dakotas are rushing forward in their search for
more markets of more continents to conquer. It is an ambition
that has already seriously reduced the price of wheat of the United
States.

The details of this distribution are presented by countries, as fol-
lows:

To enforce the attention of the most casual reader to the meaning
of this unequal distribution and throw a strong light 'ikpon the prac-
tical worthlessness of the world's markets for wheat, unless an ex-
ception be made of Liverpool, a diagram has been prepared which
requires only a glance to make the subject clear as sunlight.

DISTRIBUTION OF SURPLUS WHEAT OF THE UNITED STATES.

Scale, 34 million bushels per Inch. Shaded portion, Wheat in grain. Unshaded portion, Flour,
2IN

Europe,

United Kingdom, -

France,...- - -

Belgium,

All other European countries.

North America, - -

Central America,

SQuth America,

Asia, ---------
lIands of the sea, - - -

Countries. Grain. Total wheat. Grain. Flour. Toti.

Per cent. Per cent. Per cent.
Europe 49,065,570 30,616,811 85,686,381 44.8 33.4 87.2

United Kingdom 38,240,523 33,407,946 71,848,469 34.9 80.5 68.4
France . 3,840,505 1,274 8,847,779 3.5 8.5
Belgium 8,741,303 765,423 4,506,726 3.4 .7 4.1
All other European coun-

tries 3,241,239 2,442,168 5,688,407 3.0 8.2 5.2

NorthAmerica 2,290,043 3,916,787 6,211,830 2.1 3.6 5.7
CentralAmerica 56,215 810,410 866,825 .1 .7 .8
SouthAmerica 2,687,333 5,143,838 7,831,171 2.5 4.7 7.2
Asia 23 2,438,829 2,492,852 2.8 2.3
Africa 37,805 53,393 91,198
Australasia 67,990 73,058 141,048 - .1 .1 .2
Islands of the Sea 178,788 5,935,577 6,109,368 .2 5.4 5.6

Grand total 54 387 767 5., 042 703 IOJ 430 470 49 8 50 2 190
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The exports of corn for the year ended June 30, 1890, and the
principal countries receiving it, are as follows:

Countries to which exported. Bushels.

It is proper to observe that this is the largest quantity of corn ever
exported in a single year; nearly all as grain, or 1OJ,973,7l7 bushels,
the remainder being corn meal, 361,248 barrels, reduced to grain on
the basis of 4 bushels per barrel. More than half of the meal went
to Canada.

The reason why last year's shipments were so large is solely the
fact that the export price was the lowest known since 1850. The
average was 41.8 cents per bushel. The next largest exportation
was in 1879'80, 99,572,329 bushels, when the export price was
very low, or 54.3 cents per bushel. As might be expected, the
smallest exportation in the last forty years was 1,392,115, exclusive
of meal, when the price was 93 cents. There were two or three years
between 1860 and 1870 when the price was higher in currency, but
not in gold. The exportation of corn depends upon its price in this
country, as set by the demands of home consumption. The latest
illustration of this fact is seen in the exports of December, 1890,
which amoued to 1,594,588 bushels, valued at 60.3 cents per bushel,
while the exports of December, 1889, were 6,421,352, valued at 43.2
cents per bushel. The proportion of last year's exportation, taken
outside of Europe, was only 13.4 per cent, almost exactly the pro-
portion of the previous year's smaller shipments. Either McLean
or Livingston County, Illinois, usually produces nearly as much as
all the corn taken by the markets of the world outside of Europe in
the year of most extensive exportation. As this country produces
three fourths of all the corn of the world, and consumes more than
twice as much as all other countries combined, it will require much
missionary effort and experimental teaching in the preparation of
a maize dietary to induce foreigners to make use of corn for food.
It is only wanted now when very cheap, as a constituent in the feed
rations of horses and cattle, and only to a very limited extent, by a
few buyers in Western Europe. An increase in European require-
ments, from consumption as food, would benefit the consumer abroad
far more than the producer in this country.

SUGAR PRODUCTION IN EUROPE.

The evolution of the beet-sugar manufacture is a growth of the
present century. It was fosthred early in the century by science
and govei ument though invention and bounty, yet half of its de-
velopment has occurred during the last decade. Profiting by Euro-

Great Britain 54, 657,198
France 8,451,689
Germany 11, 41 9, C63
Belgium 4,800,203
Denmark 5,788,733
Netherlands 3,867,833
All other European countries 1,091,745

Total to Europe 89,606,546
All other countries 18,812,163

Total 103,418,709



34 REPORT OF }IE SECRETARY OF AGRICULTURE.

pean experience, this country has a less difficult problem to solve.
There have been no satisfactory experiments in the manufacture
hero until the success at Alameda in California. Thse of Maine,
Wisconsin, and Illinois were preliminary and inconclusive. They
were necessarily failures from lack of skill and completeness of prep-
aration, and still more from failure of farmers to cooperate. in
the Maine case the average contracts were for only a fraction of
an acre, if garden patch receiving ordinary field cultivation, without
knowledge of the necessary culture or fertilization, without the ad-
junct of cattle-feeding and utilization of the by-product.

Now there promises to be a revival of the experiment since the
repeatei successes in California, with high promise of continued
enlargement. Nebraska has already entered the lists. It would be
a craven and ignominious acknowledgment to admit that the manu-
facture can be carried on successfully throughout Europe and can
riot be a success upon the continent of North Amoria, when a good
yield of beets having a high content of sugar has been repeatedly
grown from the Atlantic to the Pacific, and good sugar has been
made year after year at a profit.

There are many intelligent citizens, even some newspaper editors,
who are entirely unaware of tle fact that half the commercial sugar
of the world is made of beet, on a continent where cane can not be
grown, and no other source of sugar is extensively available, and
especially oblivious of the fact that cane sugar is practically barred
entrance into Europe, because the home product of beet sugar leaves
no room for it. This general proposition has been vigorously as-
sailed in the public press, though the facts show that for several
years the continent of Europe, exclusive of the British Isles, has
exported more than its imports. Indeed, few except those who keep
abreast of the statistical situation in sugar production are fully
aware of the recent development of the industry. The past sea-
son, if Licht's estimate is reliable, the production (3,627,967 metric
tons) is ample for the consumption of Great Britain and. the conti-
nent together. The progress of beet-sugar manufacture in Europe
in thirteen years, according to the authority quoted, is shown by
the following figures of production, which are stated in metric tone
of 2,204.6 pounds.

Germany produces about one third, heading the list of producing
countries. Austria alid France are large producers, and Russia has
more than doubled production in a dozen years. The average prod-
uct of four years, prior to the campaign just closed, is 2,493,9O

Years. Germany. Frutice.
Austria-

Hun-
gary.

Russia
and

Poland.
heig urn,

unhand
and other
countries.

Total.

086,28s 898,162 8aO,7 225,000 53,075 25,000 3,420,827
420,686 432,524 405,506 215,080 89,967 30,0130 1,574,1:
411,625 277,919 403,275 223,600 z8,eir 25,000 3,405,929
824,223 833,814 458,032 250,1300 013,8219 80,080 1,774,84k.
544,775 303,265 411,015 008,719 73,136 30,000 1,800,974
848, t5 425,194 478,000 254,391 82,703 35,000 9,145,412
586,402 473,676 445,952 310,000 105,586 40,000 2.862,616

1,153,0430 8, 400 357,600 386,400 88,400 60,000 2,540,730
825,080 2901,400 287,1300 540,300 48,401) 87,500 2,197,950

1886-'87 950,000 600,000 6126,04)0 475,000 86,000 90,000 ,58O,00O
1897-'38 059,156 390,824 428,616 441,342 140,742 119,260 2,481,940
1688-'89 890,604 466,707 523,242 926,381 145,804 135,040 2,785,844
18199-'90 1,,A94,607 787,089 753,078 465,000 231,480 135,813 8,627,967
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metric tons, or ,4O8,13l,3O pounds. A comparison of imports and
exports shows that this product more than sufficed for the consump-
tion of the continent, The net exports of recent years average nearly
1,00,O00,000 pounds making the consumption about 4,000,000 000
pounds annuafly. Vith increase of production and prevailing
cheapness, however, consumption is doubtless now increasing mate-
rially. The rate of consumption differs greatly in the different
cointries, being very low in Russia and Italy, Spain and Portugal;
much larger for France and Germany and Scandinavia, though
these countries scarcely use a third as much as Great Britain,

For the purpose of closely approximating the annual consumption
of sugar in Europe, and of determining how much, in recent years,
is beet sugar and how much cane sugar, the customs records of 1886
to 1888, inclusive, have been searched and imports and exports of
each country ascertained and reduced to pounds from the original
kilograms, hundred weights, poods, and other measures. An annual
average of three years eliminates much of the effect of the annual
fluctuation, and determines more closely the annual consumption,
which is made up of the two elementsproduction and importation.

The following table shows, for the years indicated, the average
annual imports of sugar into the countries named, with the average
annual exports therefrom for the same periods respectively. It also
shows the net imports or the net exports, as the case may be, for
each country, with the general net imports for the whole of Europe.
The figures for Austria-Hungary, Germany, Roumania, and Switzer-
land include moladses, and to that extent overstate the sugar trade.
All the figures are taken directly from the official documents of the
respective countries with the exception of those for Russia and Swits.
erland, which are from the British "Statistical Abstract for the
Principal and other Poreign Countries." The foreign denomina-
tions are here reduced to their equivalents in pounds

ThIs table shows that the continent has had, for three years at
least, a surplus sufficient for more than half of the requirements of

* Montenegrô, Seria, and Turkey, with ts tributary Statei, are the only Europetin
oounMries not theluded. For these bo 8tatisth are available.

Comtties. years.
Annual average.

Imports. xports. Net Imports. Net exports.

Pounds. Pounds, Founds. Pounds.
Austria-Hungary. 1880, 1887, and 1888. 2,882,984 515,840,9013 513,477,842
Belgium do........... 80,11,4,776 218,921,271 188,756,484
Denmark do. 41,477,009 5,284,461 88.192848
Ttanoe do 887,578,141 887,928,358 49; 652; 788
Germany do 15,541,695 1,397,216,691 1,291, 674, 099
Great Britain and Ire-

land
Greece

Ic,
1887 and 1808

2,607,017,488
14,937,983

111,136, 092 2,585,881,424
14,987,988

Italy ...... 1886, 1887, and 1888 174,577,644 218,187 174,858,507
Netherlands 1887 and 1888 232,828,798 208,201,115 28,627,693
Portmi5al 1:85,1887, and 1888. 54,368,628 84,358,528
Eo,th,anla .......... 1885 end l88 ...... 19,509, s33 1,979 10,687,357
EaselS... 1085,1886, aiid 1887. 130,885,550 130,885,660
Spain............ 18:1, 1887, and 1888. 118,602,888 8,914 116,953,740
Sweden and Norway

Sweden.. 1885,1880, and 1087. 88,730,728 101,859 86,029,686
Norway 1886,1887, and 1888. 68,088,682 1,081,290 95,048,402

Switzerland 1888,1830, and 1d7. 77, 167,089 77,167,099

Total 3,977,704,749 2,927,714,087 3,264,725,644 2,214,704,982
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consumption in Great Britain. The details of exportation of Ger-
many and other beet-sugar countries show that the larger portion
of their shipments abroad goes to Great Britain. The difference be-
tweenthese aggregates of exports and imports, 1,049,930,662 pounds,
is presumed to represent approximately the share of cane sugar in
recent consumption, say one sixth to five sixths of beet sugar. At
the same time the past year's product is more than a million tons in
excess of the consumption of the continent and British Isles together;
the excess over -recent years is twice as much as the net importation
into Europe. In view of this fact, it is safe to say, for the present
at least, that in Europe production has outrun consumption, with a
prospect of having a constant surplus for other continents.

The farmers of the country have some responsibility in the devel-
opment of the sugar industry. The product can not be made with-
out beets, which must come from the fields of the farms. The value
of the roots depends upon their content of sugar, which depends in
turn upon seed, soil, fertilization, and cultivation. This difference
may vary a dollar or more per ton and represent all the possible
profit in their production. Hence the farmer has a large stake in
the skill and technical knowledge which yields the best results. As
he must learn the requirements of the plant and the details of its
treatment, he must not expect to escape reduction of his profits as a
necessary penalty for the blunders of his apprenticeship. The most
extensive preparations for beet-sugar production, east of the Rocky
Mountains, were made this season at Grand Island, Nebraska, and
Medicine Lodge, Kansas. At the latter place beet sugar was made
last year. The results in Nebraska are so favorable that now plants
and more extended operations are planned.

The prevailing error in agricultural practice, as in some other
lines of effort in this country, is to look only to the present hour,
and get the largest return to-day, without a thought of the future.
The beet-sugar industry involves something more than the price of
a ton of beets the present year. It includes

Rotation, which insures large yields and clean cultivation.
Symmetry in rural development, variety in production.
Fertilization, providing in large degree the material through

cattle feeding.
Fine tilth and thorough cultivation.
Increased value of land, from its enlarged capacity for produc-

tion, and the cheapening of cost of product and resulting increase of
net profit.

It would be easy to show the relative advance in value of lands in
beet-siigar districts, the increase of agricultural wealth, and the
general prosperity enhanced by this industry. Rotation is a neces-
sity, the soil must be enriched, though fertilizers must be applied to
preceding crops and not to the crop of beets directly. Sugar-beet
culture is only one link in the chain of production which gives
variety and prosperity to agriculture.

AGRICULTURE OF CANADA

The Dominion of Canada comprises the provinces of Quebec, On-
tario, Nova Scotia, New Brunswick, Manitoba, British Columbia,
Prince Edward Island, and the Northwest territories. It comprises
the whole northern half of North America, except Alaska on the
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west, and Labrador, which belongs to the Government of Newfound-
land, on the east, and in extent of territory is nearly as large as the
States. The area of the whole continent of Europe exceeds it by
less than 250,000 square miles. Such a comparison, however, is of
little consequence, as-a very large proportion of this vast territory lies
in a cold, inhospitable climate, not suitable for habitation by civilized
man, along the shores of the Northern Ocean and portions of Hud-
son Bay.

The area of the Dominion is so great that its general features of
soil and climate are wonderfully varied, ranging from smiling and
fertile agricultural areas to barren wastes, and from meteorological
conditions resembling those which prevail over the British Isles to
those of the Arctic region. Vast forests once covered practically
the whole of Canada from the Atlantic Ocean to the Northwest
boundaries of the Province of Ontario, and the face of the country
in some districts is yet heavily wooded, the wealth of timber being
one of the principal resources of many of the provinces. The soil
underlying this virgin forest has been found very fertile and Swell
adapted to a varied agriculture.

No census of the population of the Dominion has been taken since
April 4, 1881, when it aggregated 4,324,810, an increase of 18.97 per
cent during the preceding ten years. This census returned 1,390,604
persons as engaged in some occupation, or slightly more than one
third of the total population. The proportion is almost exactly the
same as the census of 1880 returned for this country, and the figures
show that among the people of both countries there are very few
drones in the national hive. Classifying the occupations of the
people in accordance with our own classifications, the proportion
engaged in different occupations in each country i as follows:

Occupations. Canada. United
States.

This statement would seem to show that the distribution of the
workers of the two countries in trade and industrial pursuits is in
about the same proportion, but there is a marked disparity in the
proportions engaged in rural and professional pursuits. Consider-
ably more than half of the Canadian population is dependent upon
the bounty of the soil, a proportion too large for that harmonious
development of resources necessary to the highest national prosperity.

Canada is essentially an agricultural country. The staple products
are wheat, barley, oats, pease, corn, hay, potatoes, turnips, and live
stock. But the lack of data of production for some provinces makes
it impossible to present detailed estimates of the crops of the DominiOn.
It appears that the annual wheat crop amounts to between 35 and 40
million bushels, of which Ontario and Manitoba grow the largest
proportion. The soil of these districts is admirably adapted to the
cultivation of this cereal. The fields of Manitoba adjoin and are

,much similar to the American wheat districts of the Red River Valley
and North Dakota, in Dakota, and the natural productiveness of this
district is hardly exceeded by any wheat fieldS of the world. Oats

Agriculture
Trade and transportation
Industrial
Professional and domestic

55.9
9. 1

24.2
10.8

44.1
10.4
22.1
23.4
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make up the largest bulk of the grain crops of the Dominion, this
cereal flourishing best near the northern limit of its habitat. Barley
iS the cereal grown for foreign markets the soil and climate being
admirably adapted to its duhtivation.). The whole product of Canada
has been estimated at 28,000,000 bushels. The United States has been
the great market for Canadian barley; It is the only cereal which this
country finds it necessary to purchase abroad. Taking the Canadian
trade figures the following table is made showing the total shipment
of home-grown barley during five years past and the amount of that
total taken by the United States:

years.

1885
1886
1887
1888

'l'otal

Items.

8rofrrs.
Agricultusal impienlenta
ArlirYlals, ill-leg
Braadstuffs
Coal too-i.
Otton, raw bales..
Kldes and 6kin
t,On and stael,and manufaOt1H< o
Le&tber, and manofacture ot
1lhminating oil gallons..
PrO?isIoes
TobacCo, leaf pounJi.
Wood atil manufactufe,
All 4thar Srticies

Total ort8.

Quantity'.

Taken by
United Stat0.

Betshcis. aisalww.
9,067,395 9,028,314
8,514,102 8,588,881
9,456,964 9.487,117
9,810,110 ,88O,59l
9,948,7 9,084,801

The foreign trade of the Dominion is carried on almost exelti-
sively with the United States and Great Britain, the imports and
exports to and from these two countries during 1887'88 amounting
to 88 per cent of the aggregate trade. A larger proportion of the ox-.
ports alone went to these two countries, the proportion for the same
years amounting to 91.52 per cent; Newfoundland, South America,
and the West Indies took 5.95 per cent, leaving only 2.53 per cent to
be divided among the remaining countries of the world. The trade
with the United States alone amounts to almosthalf of the total, and
yet, according to the official figures of this country, our trade with
Canada constitutes only about 6 per cent of our total. In 1889 the
Dominion records credit us with a balance of trade of $12,846,586,
while the balance of trade in favor of Great Rritain was only $4,l44 429
for the same year. The records of our Government show a hght
balance in favor of Canada. As this country, according to their
records, ranks flrt in both the import and export trade of Canada,
the following table, prepared from the reports of the Bureau of
Statistics of the Treasury Department, givin an itemized statement
of the trade, exclusive of bullion for 1889, will be found interesting.
The exports are of domestic merchandise only.

Valu8.

$132 550
846,?78

9, 893, il7
8,837,288
U, 960,566

451,171
9 1188 141

044,486
47g 499

6, 876,
732,810

2,824,811
0,078,942

58 279,044

,87O.11

4,g8,m
3,848,473



Crop.
I

Value.

PesoS.
Cotton 10,857,000

Ilice

Indigo
Cocoa
Coffee
Tobacco

Cochlneal
Vanilla

1,240,000

372,910
1,135,360
.0,200,000
2,500,000

IrTstot o1' PAtts1TC.

111,910
900,000

Total special' .......83, 676, 950
Msi iio,uoo,i' 'Beans 8, 000, coo
Pease 450,000
Chick pease 500,000
AnisO .. 105,000
Basley 4,500,000
Wheat 18,400,000
Sesame 200,000
French beans 500,000
Allspice (Chili) 405,000
Lentils roo, 000
Potatoes 600,000

Total general 147,455,000

Mexico in general.

Producing States.

AGEXCULTtJR OP MEXICO.

The Government of Mexico publishes statistics of agricultural
production, as follows:

Coahnil, Durango, Chihuahua, Vera Orus, Coixn, J21sco,
Guerrero, Michoacan, Oaxaca, Sonora, Tamaulipas, NUevo
Leon, and Hidalgo.

Vera Oros, Colima, Miehoacan, Chiapas, Guerrero, Oaraca,
Tampio, Sonora Yucatan, and Morelo,

Oaxaca, Ohiapas, duerrero, Vera Crus, Sonora, and Coflma
Tabasco, Chiapas, Oaxaoa, and Vera Ores.
Vera Ores, Oazaca, Morelos, Michoacen Colima, and Chiapas.
Vera Orus, Tabac,o, Campeche, Yucatan, Chiapas, Oaxaoa

Guerrero, Jalisco, Sinaloa, and Collina.
Oaxaoa.
Vera Oruz, Oaxaca, Tamaulipas, Tabasco, Guerrero, Mlchoa..

can, Jalico, and Colima.
Vera Ores.
Yucatan and Campoche.

S&rsaparffla 200,000
flenneqnen 8,718,750
Irtle 700,000
Cane or sugar 8,735,000 Morelos, Vera OruS, Puebla, OaTaca, and Yucatan.

The pesos is 'orth about 83 cGnts rn our money The products of
the maguey plant, which are of considerable value, are not included,
as also other minor products.

Valuable forest products are sources of considerable, income, and
will prove of grea.t value in the future Mahogany, ironwood, teak,
ebony, cedar, logwood, and many other valuable woods abound
Among fruits may be mentioned the orange, lemon, citron, date,
guava, pineapple, 'tamarind, banana, mangrove, mclon, and many
others. *

Items. Quantity. Value.

IMPORTS.

Animals, living
barley buShelS..
Ooal tonS..

11,865,881
484,741

$5,199,713
7,721,475
2,842,446opper and copper ore 318,921

do2efl.. 15,870,061 6,845,715
2,765,521]flax tonS., 2,168 389,546Ha" do.,.. 106,220 1,081,802Malt, barley bushels.. 136,256 100, 314Tobacco, leaf pounds.

Wood, and manufactures of
856,197 421,795

11,652,488Wool pounds.All other artielos 1,106,220 218,894
7746, 139

Total 41,945,221
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SOUTH AMERICAN STATISTICS.

ARGENTINE REPUBLIC.

Previous to 1810 agriculture neither did nor could exist in the ter-
ritories which now form the Argentine Republic, the cultivation of
the principal cereals being then forbidden under Spanish law, with
a view to compelling the èolonists to obtain their breadsttiffs from
Europe. With the establishment of independence in the year named
grain began to be cultivated a little, but it is only since the inaug-
uration of the constitutional era (in 1853) that agriculture has begun
to assume a certain importance.

The following table shows by provinces and territories, the area
of cultivated land in the Argentine Republic, and the percentage
which this land is of the total area:

The areas under the various crops, with the percentage which
each one forms of the total crop area, according to the agricultural
and live stock census of October, 1887, are as follows:

Per cent
of total
areL

33.6
83.1
16.1
5.0
1.2
1.0

100

Provinces and territories. Areaundercultivation.
Per cent
of total
areL

Provinces:
Buenos Ayres
Santa Pd
Entre Bios
Corrientes
Cordova
San Luis
Mndoza
San Juan
La Rioja.
Catamarca
santiago
Tucuman
Salta
Jujul

Hect ares.
932,591
586,537
136,151
46.631

234,395
19,869
88,546
79,715
22,217
44,618

120,400
85,943
40,256
18,994

Acres.
2,304,432
1,449,333

386,429
115,225
579,1110
49,096

218,797
:196,976

54,898
110,251
207,509
84,815
99,473
40,934

3.1
5.9
1.7
1.3
0.5
0.2
0.5
0.8
0.2
0.5
1.2
1.5
0.3
0.4

Territories:
Missiones .

'Formosa
4,606

648
11.882
1,601

0.1

Cbaco '
Pampa Central
Rio Negro

3,623
5,864
1,291

8,953
14,490
3,190

....................

Total 2,422,995 5,987,221 Li

Crops. Areas cultivated.

He ctares. Acres.
Wbeat
Maize
Alfalfa
Flax
Barley
Vines
Sugar cane
Potatoes
Peanuts
Kidney beans
Manioc
Sweet potatoes
Canary seed
Tobacco
Oats
Rice -
Vegetables and various crops

815.438
801,583
390,009
:121.073
28,672
23,345
21,062
14,137
6,794
6,775
4,742
3,757
3,456
3,234
2,371
1,288

175,261

2,014,947
1,980,712

968,712
299,171
70,849
57,685
52,044
34.933
16,788
16,741
11,717

9,284
8,540
7,991
5,859
8,178

483,070

Total 2,422,995 5,987,221
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/It has been stated that the quantity of rainfall diminishes as the
distance from the Atlantic increases, until finally irrigation becomes
essential to successful agriculture. The following figures show the
area irrigated, or suitable for irrigation by the construction of canals,
so far as reported in the census:

*The actual sum of the items given above is 491,517 hectares (1,214,538 acres).

The following comparison between 1877 and 1887 in respect to the
quantities of some of the leading agricultural products exported in
those two years, respectively, shows how rapid must have been the
growth in agricultural production during the intervening decade.

The following table shows the number of animals, by provinces,
as returned by the live stock census of 1887:

* The discrepancies between the sum of the items in each column and the totals given, appear in
the original document.

Quantities cx- Quantities ex-
ported in tons ported in tons

Products, of 1,000 kilo-
grams (2,204.6

Products, of 1,000 kilo-
grams (2,204.8

pounds). pounds).

1877. 1887. 1897. 1887.

Wheat 200 287,866 Flax 81,208
Flour .. 218 5,401 Potatoes 8 191
Maize 9,818 361,844 Bran 2,355 4,194
Barley 820 Hay 6, 722 12,375

Provinces and territories. Sheep. Cattle. Horses. Gats, Asses and Swine.

Provinces:
BuenosAyres 51,557,790 8,482,483 1,691,192 10,198 81,058 208,088
Santa F6 2,977,882 2,828,443 528,536 13,310 7,786 58,580
EntreRios 4,901,123 4,120,068 719,510 13,846 6,518 23,528
Corrlentes 611,085 1,841,455 268,699 16,608 13,306 10,021
Cordova 2,355,030 2,110,523 403,879 630,264 47,197 20,253
San Luis 241,827 478,904 113 554 310,491 27,769 6,844
Mendoza 122.298 180,009 44,849 50,847 11,184 6,552
SanJuan 62,670 54,530 25,848 25,347 21,154 3,625
Rioja 37,982 160,197 25,038 108,188 30,824 5,252
Catamarca 152,432 239,834 56,054 190,806 89,402 10,962
Santiago 781,951 588,396 110,368 808.993 27,498 13,093
Tucuman 43,390 198,885 42,989 26,299 14,805 7,129
Salta 256,695 217,225 84,174 84,567 39, 893 7,194
Jujui 517,803 89,855 23,896 77,975 46,425 2,858

Territories:
Missiones 4,218 41,987 17,541 3,779 1,096 8,981
Formosa 143 14,402 825 50 44 437
Chaco 8,751 17,351 1,597 500 365 892
Pampa Central 1,670,393 469,775 110,104 12,467 1,140 2,147
Rio Negro 287,940 77.434 16,620 715 50 864
Tierra del Fuego 282 148 9 10 83

Tótal* 66,701,097 21,968,930 4,262,917 1,969,765 430,240 403,203

Provinces and territories,

Provinces: Hectares. Acres.
Buenos Ayres 115,351 285,032
Corrientes 18,893 46,685
San Juan 79,715 196, 978
La Rioja 18,491 83,336
Catamarca 24,237 59,890
Tucuman 74,648 184,455
Salta 96,321 238,909
.Jujui 67,271 166,227

Territories:
Missiones 92 227
Pampa Central 58 143
Rio Negro 1,440 3,558

Total *492, 417 1,216,762
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There were 177,055 ostriches, of which 154,022 were in the prov-
bce of Buenos Ayres, 10,077 in Corrientes, 4,787 in the Territory of
Pampa Central, and the remainder scattered through various prov.
incos and territories.

There were 47,738 llamas, of which all except 500, credited to Cat-
amarca, were in the Province of Jujui, where they are used as beasts
of burden.

Of cattle, sheep, and horses, as distributed into classes, there were
the following numbers:

Of mules there are reported 116,700, and of asses 47,887, work ani-
mals, making together 164,587 work animals out of a grand total of
430,940 of these classes.

Of pure breeds there were 1,617 goats and 3,594 swine, and of
mixed breeds 15,469 goats and 88,078 swine; while of ostriches there
were 2 119 imported African birds and 25,406 obtained by crossing
the Arican bird with the indigenous one, the remaining being of
the indigenous variety.

The average weight of beef cattle on the coast is from 125 to 150
kilograms (276 to 331 pounds) for cows, and from 200 to 250 kilo-
grams (441 to 551 pounds) for oxen. The average weight of sheep is
from 20 to 25 kilograms (44 toSS pounds) for ewes and from 30 to 35
kilograms (66 to 77 pounds) for wetbers. In the interior provinces,
cattle stabled during the winter, or pastured on alfalfa, obtain a
much greater weight.

Estimated according to the average value for each class of ani-
mals, the total value for each class and for the entire number is
stated as follows:

ttIe
Sheep
Rorses

os.ts

Las

Total

The number of poultry is reported as follows:
Barnyard fowl 4,249,754
Peafowl 556,776
Ducks , 318,048
Geese , , , 164,099
Pigeons. 54, 487

Classes of animals. Cattle. sheep. Horses.

Work animals 962,699 1,041', 769
Range stock:

Common 17,574,572 94,117,214 2, 951,182
Mixed breeds 8,888,801 42,002,867 250,009
Purebreeds 87,358 181,016 4,957

Total 21,963,980 66,701,097 4,962,317

class. Values.

Pesos nsc-
iona,ies. Dollars.

289, 252,608 178,851,868.
147,233,702 340, 221. 20
46,288,094 97,160,856.40
4,569, 868 2,741,919.60
8,703,494 2,222,072.40
2,409,183 1,446,509.80
1,111.148 666,085.80

238,322 142,993.20

494,801,870 296,880,822.00

es and mules
SW.
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The provinces of Buenos Ayres and Santa F are richest in poultry.
The following table shows the quantities of the principal animal

products exported in the years 1878 and 1888, respectively.

VENEZUELA.

Coffee stands first among the productions of Venezuela which have
a recognized commercial importance, and with the advance in prices
maintained for some years past, plantations have been greatly ex
tended. The excellence of the Venezuelan coffee, and that grown in
the eastern part of Colombia adjacent, which is marketed in Mara-
caibo and passes as a product of the former country, is well known
and strengthens the demand.

It is understood that Java and Mocha of commerce are nOt the
originals of these favorite names, and do not come from the East
Indies or Arabia, but mainly, if not entirely, from South America,
Venezuela taking high rank in their production. The "La Guayra"
and "Maracaibo" are still imported, but rarely if ever now known
under these names. Cacao is another product largely grown and ex-
ported. There is plenty of land suitable for its extension, but laborers
for its cultivation are scarce. There are herds of cattle and flOcks of
goats, which furnish, besides milk, meat, and cheese to the population,
hides and skins for export and cattle for some of the beef markets
of some of the West Indian islands. The beef is always of inferior
quality, as the grass it is fed upon is coarse, and there is no grain
feeding. The cattle which arrive at or are produced near the coast
for home meat market or for export would not be considered as in
good "store" condition in the United States, and their meat is so
tough that a beefsteak is fortunately unknown. It is divided for
sale into chunks with a common ax, and so as to give to each cus-
tomer impartially his share of the bones.

The latest statistics of live stock are for 1886, as follows:

According to the best authority at hand the foreign commerce of
Veneziela for 1888the latest statementamounted to a total of
$35,387,551, in which her export excess was $3,802,235, showing very
favorable conditions This commerce, as to leading countries and

1678. 1888.

Kilograms. Pounds. Kilograms. Pounds.Wool
Sheepskins
Goatsbns
Horse hair
Tallow
Jerked beef.

81,894,174
27,848,592

609,808
1,910,885

21,097,022
33,000,293

180,583,896
61,395,006
1,344,383
4,212,737

46,510,495
74,075,206

181,743,389
28054,616

770,366
2,019,212

14,602,873
26,449,055

290,441,868
61,849,206
1,696,349
4,451,555

33,658,414
58,309,587

Hides, dry and salt:
Of cattle
Of horses

Nuc, ber.
2,758,802

201,959

Number.
6,306,620

256,505

Horned cattle 5,275,481 Swine 1,439,188
Goats and sheep 4,645,888

12,752,760Horses and mules 622,306 Total
Asses 769,920

Classes. Number. Classes. Number.
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the value of their respective exports and imports, may be tabulated
as follows:

* Of this amount only $2,007,335 was of British products.

It will be seen from the foregoing that the United States purchases
from Venezuela nearly as much as all other countries combined, while
Venezuela purchases of us only a little more than 25 per cent of her
importations, but buys considerably more than twice as much from
three European countries as from us.

Character and value of imports from Venezuela into the United States during the
year ending June 30, 1889.

Classes and value of exports of domestic products from the United States to
Venezuela during the year ending June 30, 1889.

COLOMBIA.

Ooffee is the principal product of Oolombian plantations. The
product óould be immensely increasedbut for the scarcity of labor.

Imports from Value. Exports to - Value.

Great Britain *$4, 702, 023 United States $5,123,099
United States 3,948,765 France 3,041, 962
Germany 2,002,080 Germany 2,009,377
France 2,130,855 Great Britain 1,340,845
United States of colombia 860,095 All others 3,241,401
All others 1,050,340

19,594,893Total exports
15,792,358Total imports Total trade. 85,387,551

Articles free of duty. Value. Articles paying duty. Value.

Animals $70 Books,inaps,etc $1,599
Cacao or cocoa 138,753 carpet wool 233
Cinchona 8,099 copper ore 64
(locoanuts 6,291 Copper bars 35
Coffee (68,114,529 pounds) 9,138,591 Drugs and dyes 334
Cotton 10,186 Fish 2
Drugs and dyes 72,343 FrUItS, preserved 24
Dyawoods 18,252 Furniture 7
Furs and skins 87 Hats 30
Goatskins 830,969 Lead, manufactures of 187
Guano 71,690 Metal, manufactures of 25
Hides 580,918 Musical instruments 208
Househd goods 50 Oranges 31
Resins and gums 483 Sheep 25
Rubber, crude 35,157 Spirits 12
Seeds 371 Zinc, spelter, etc 4,009
Spirits, dIstilled 1,211

6,800vegetable ivory 120 Total dutiable.
Woods 5,637 Add free articles 10,386,769
All other articles 18,847

10,392,669Total imports
10,385,769Total free of duty

Articles. Value. Article. Value.

Breadstuffs: Provisions, as meats, etc.:
Corn $118,724 Bacon and hams $70.393
Wheat dour 791,007 Butter 109,440
All other 79,888 Lard 477,035

Chemicals, drugs, dyes, etc 137,265 All other 17,162
Cotton, manufactures of 487,141 Tobacco and manufactures of 87,825
Iron and steel, manufactures of 442,450 Wood, manufactures of 94,351
Oils, mineral, refined 121,849 Other merchandise 600,104

Total exports 3,701,605
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Cinchona has been next in importance until i'ecentiy. Hides and
skins now rank second. Besides these, products for consumption and
exportation are cacao, cocoanuts, sugar, bananas, tobacco, and occa-
sionally cotton and corn. There are also some foreign shipments of
India rubber, vegetable ivory, dyewoods, and gold and silver.
Other products for home use are rice, yams, sweet potatoes, and
Egyptian corn.

Of the rice produced, in the region of Cartagena, the berry is so
small that machinery has not been secured with which to success-
fully clean it. Some wheat is grown on the highlands, but it is not
popular bè'cause its flour can not be made into light bread. As to
cereal cultivation generally, the habits of the people, their farming
implements, and the climate are against it. The plow used in Co-
lombia and most of the tropics is the primitive, single-handle, wood
plow of Algeria and Moorish Spain, oftenest without an iron shod
point, drawn by oxen yoked across the forehead firmly with a piece
of timber and a rope or piece of rawhide; and although this instru-
ment may disturb the soil, it helps as little as its owner towards
reliable, steady husbandry, such as is known alone to less enervating
climes. Iron and steel plows have been introduced on some plan-
tations, but have been invariably broken by the laborers at night,
and abandoned. Just so was the first tramway torn up in Puerto
Cabehlo.

The latest census of farm and range stock gives the following
numbers:

An attempt to show the foreign trade of Colombia for 1888 was
made by United Stqtes Minister Abbott, derived from his inspection
of the customs retuns of the country, and his reports, corrected by
the Department of State upon the authority of the customs returns
of this country, Great Britain, and France, and from the Statesman's
Year-Book as to the trade of Germany, are the basis of the follow-
ing tables. The indirect trade through France was with Belgium
and Switzerland; that through the United States and Great Britain
was with unascertained countries.

Tmports of Colombia, 1888.

AGtO 23

Kinds of stock. Number. Kinds of stock. Number.

Neat cattle 949,072 Goats 610,147Horses 140,733 Swine 343,542
Mules 41,520 Sheep 41,696
Asses 13,090

From- Direct. Indirect. TotaL

'rance
Great Britain r, 874,000

5,236,000
$2,026,000

272,000
*9,900,000
5,508,000The United States 4, 923,239 100,621 5,028,880

Germany 1,010,304 1,010,304
The Antifies 225,701 295,701Ecuador 171,147 171, 147
Spain 122,156 122, 156Peru 16,690 16,690Italy 9, 824 9,824All other countries.. 97,088 97,088

Total 10,686, 169 2,398,621 22,084,790
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Exports of Colombia, 1888.

PAN-AMERICAN TRADE.

The interest manifested. in the affairs of our neighbors of the
Americas lying to the southward, and the importance of present trade
relations with those countries, warrant a careful preparation of the
facts of commercial exchanges with them. The following figures are
taken fromthe official records of the Treasury Department, gathered
by the Bureau of Statistics. The agricultural items in exports and
imports are carefully segregated and presented separately. In the
totals by countries the agricultural totals are placed side by siçle with
the aggregates of all exports to or imports from the countries of
South America, those of Central America, and the groupof islands
constituting the West Indies.

The following is a statement of our exports to the countries named
and imports from those countries, during the last fiscal year:

Destination. Value. Destination. Value.

Jnitcd States 31, 393,258 Italy $8,883
(lreatBrttain 4,l09818 Spain 4,813
llermany 1,532,305 Ecuador 1,785
France (9,03G Belgium) 1,151,804 Destination unknown:
Antilles 181,220 Exports of colon and panama... 1,682,285
Costa Rica 67,238 Exports of Ipeles and Cucuta.... 1,508,362
Venezuela 46,363

14,581,076Mexico 38,318 Total
peru 18,690

Countries.

Agricultural. Total.

Exports. Imports. Exports. Imports.

jentral America: Dollars. Dollars. Dollars. Dollars.
costaxica 351,366 1,380,382
Guatemala 314,001 2,264,410
Honduras 138,223 1,030,689 4,146,511 8,414,019
Nicaragua 283,413 1,016,099
San Salvador 212,195 1,638,013
British honduras 191,448 180,524 862,638 211,463

Total 1,490,736 7,520,017 4,509,134 8,626,484

South America:
Argentine Republic 304,102 5,193,741 8,376,077 5,464,618
Bolivia
Ecuador

2,100
275 672

1,477
480,707 762' 695,096

Chili 341,763 1 3,492 2,067,254 2,622,625
Brazil 4,903,421 52,642,737 9,276,511 60,408,804
French Guiana 82,043
British Guiana 1,251, 151 4,512,593 1 2 038 643 4,525,181
DutchGuiana 171,760 458025 ' ' 460,243
Peru 112,531 202,065 773,244 314,852
United States of Coiowbia 934,115 3.669,096 3,728,961 4,263,519
Uruguay 360,412 2,847,828 2,027,381 2,986,964
Venezuela i, 805,194 10,156,454 3,703,708 1O392, 569

Total 10,575,164 50,271,005 83,634,324 92,119,560

West Indies:
Danish West Indies 335,059 513,787
French West Iudes 1,326,282 90,382
British West Indies 5,589,461 14,570,986

IWest Indies
2,948:205

29,941,525 77,947,333
San Domingo 890,845 1,285,873
cuba . 5,099,954 47,204,203
Porto Rico 1,327,026 3,612,274

Total 16.340,004 70,483,020 29,941,525 77,947,338

Grand total 28,405,904 158,283,045 68,104,983 178,692,377
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The Value of exports to these countries i about three eighths of the
value of imports from them. The exchange requires in cash, to set-
tie the differei.ce, more than 11O, 000,000. Almost four fifths of the
great aggregate of imports is for sugar and coffee, the former mainly
from the West Indies, the latter mostly from South America.

The total values of the different classes of agricultural exports from
the United States to South American countries, for the fiscal year
1889, are as follows:

TRANSPORTATION RATES.

There have been published in each monthly crop report during the
year statements showing the rates of freight upon our princi-Dal prod-
ucts of agriculture, and farmers' supplies, by rail and water, from
the important shipping points in all parts of the country to the large
market centers; also the cost of transporting our surplus products
to foreign countries. It is doubtless understood that these rates
were those in operation upon the first day of each month, and did
not show the changes occurring between the reports.

For the first five months of the year the rates from Chicago to New
York and points taking Now York rates, remained the same. The
returns for June 1 showed a decrease of 5 cents per 100 pounds upon
packing-house products, oats, and live hogs, and an increase ot 15
cents upon wool. The application of the 3 cents differential to Bos-
ton by the Grand Trunk road, and the Wabash (Canadian Pacific
Dispatch Line) claiming the same right, caused another reduction in
rates, as shown by the returns July 1. Dressed meats dropped frOm
45 to 33 cents, wheat and flour from 25 to 22+, and live cattle from
26 to 19+ cents. The rate upon wool was decreased from 65 cents
Juno 1 to 50 cents, the same rate reported January 1. From this
cause a further reduction was reported August 1. Packing-house
products were reduced from 25 to 23, dressed moats from 33 to 30,
cattle from 19+ to 18, and hogs from 25 to 23 cents. The returns for
September 1 showed only one change, i. e., wool was reduced from
50 to 34+ cents per 100 pounds.

The following table shows the rates in operation January 1, 1890,
upon a few of the more important articles of shipment from Chicago
to Boston, New York, Philadelphia, and Baltimore, and the changes
reported during the year;

Cowitries.
Animals
and their
products.

Bread
and bread-

stuils.

Miscella-
neous

pioduet.
Total agri-

cultural
exports.

Argentine Republic
Bolivia

$224,141
2,100

$11,491 $38,470

Brazil
Chill
Peru
Colombia
Uruguay
Venezuela
Ecuador
French Guiana
British Guiana
Dutch Guiana

729,239
136,808
108,411
426,950
46,061

691,088
207,398
44,687

559,967
106,992

4,103,051
201,346

1,788
388,700
288,258
989,589
66,269
27,989

594,241
55,123

71, 131
3,909
2,3.32

168, 465
31,093

124,522
2,005

10,317
'6,943
0,645

4,908,481
341, 708
112,531
994,115
360,412

1,805,194
275,672

82,943
1,231,151

171,700

South Artlerlea 3,283,587 6,725,785 565,832 10,575,164
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[In cents per 100 pounds.]

Articles (carloads).

Packing-house products
Dressed meats
Flour
Wheat, rye, and barley...
Corn
Oats
Cattle
Sheep ...................
Hogs
Wool

Philadelphia.

From Chicago to-

From Chicago to

a
C
C

RATES FROM MISSOURI RIVER POINTS.

The rates from Missouri River points to Chicago and St. Louis
were for a portion of the yearfrom April to Septemberin a more
demoralized condition than they were east of Chicago. Especially
was this true of the rates upon packing-house products and cattle.
To Chicago from Kansas City, Atchison, St. Joseph, and Omaha the
rates upon the former for the five months ending with September 1.
were reported at 12 cents per 100 pounds each molith, and upon the
latter they were from 12+ to 22 cents. June 1 the rates from Kan-
sas City, Atchison, and St. Joseph to Chicago were reported at 12+
cents for cattle and 22+ cents for sheep and hogs, and to St. Louis,
91 cents for cattle, 14+ cents for sheep, and 13 cents for hogs, with a
rebate of $7.35 per car, regardless of dimensions, to Chicago, and
$4.80 to St. Louis.

The following stabements are the carload rates, in cents per 100
pounds, as reported upon the first day of each month during the
year 1890, from Missouri River points to Chicago and St. Louis:

New York.

:11

80
194
194

164

47

Baltimore.

be

-'1

20
27

1

314

27
42
22
22
194
22
23

-.4
a

23 21 28 27 22
81 28 43 42
224
204

23
23

22
22

301 17
18 21 22 17

174 16 04 23
27

23 21 28 27 22
63 48 624 63 47 62

Articles (carloads).
Boston.

C
S

be
C
-.4

ua

Packing-house products.. 35 30 28 35
Dressed meats 48 83 30 45
Flour 30 274 30
Wheat, rye, and barley... 30 274 30
Corn 25 274
Oats 30 25 30
Cattle 26 191 18 26
Sheep 30
Hogs 30 25 23 30
Wool 55 71 55 391 71

25

20

88
224
224

194

23
3$

28
30

18

25

80
45
23

26

30
65



1onths.

7Ionths.

a

Ii

a
p.
012

Rebate of $735 per car, regardless of dimensions. Wheat, rye, and barley. Corn and oats.

Kansas City, Atchison, and St. Joseph.
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1

0

To Chicago from-

To St. Louis from-

a
'0

Omaha.

I
S.a

0

15
15
15
15
15
15
15
15
15

122
122
112

a

164
164
164
164

*161
124
12

134
134
134

0.

174
174
174
174

*174
144
144
144
174

174
174

* Rebate of $'260 per car, regardless of dimensions 1-Wheat, rye, and barley. Corn and oats.

REDUCTION IN ALL-RAIL RATES.

A glance at the following table shows what a heavy decrease
there has been in the rates of freight upon corn and wheat since
1870. The.rates for 1871 to 1873, inclusive, showed an increase over
those for 1870, but from that time there has been a steady decline,
and this year's average rate upon corn is the lowest ever reported.
As compared with the rate for 1870, there is a decrease of nearly 60
per cent. The wheat rate is also the lowest, with the exception of
the years 1884 and 1885, when the decrease was 56 per cent for both
years as compared with 1870, against 52.1 per cent this year.

The following statement shows the all-rail rates in cents per bushel
upon corn and wheat from Chicago to New York and upon grain per
100 pounds from St. Louis to New York for the years named:

274
174
114
174
l74
174
174
174
17
17
17
17

a
12 'a0.
S a
'p be

3.a 0. .20 a
.0
0 a0

a 0 a
Pa

P .0
0 a0 El

23+ 224 224 20 9.} 22 25 18 234 22 25 20 25 25 25
18+ 224 221 20 12+ 22 25 18 231 25 25 20 25 25 25
18+ 224 22+ 20 124 22 25 18 23+ 25 25 20 25 25 25
184 224 224 20 124 22 25 18 234 25 25 20 20 25 25
18+ 224 224 20 124 22 25 12 234 25 25 10 25 *23 25
184 224 224 20 *124 *22 *23 12 184 25 25 20 21 22 25
184 224 20 18 *23 25 12 184 25 22 20 21 22 25
184 224 224 20 124 22 22 12 184 25 25 20 21 22 25
284 224 224 20 22 25 25 18 234 25 25 20 22 25 25
234 20 1-20 17 22 25 25 18 234 20 1-20 17 22 25 25
23+ 20 -1-20 17 22 25 25 18 234 20 1-20 17 22 25 25
234 20 20 17 22 25 25 18 234 20 1-20 17 22 25 25

January 1 13 184 174 174 15 18 144 214
February 1 13 134 174 174 15 134 144 214
March 1 13 134 174 174 15 74 144 214
&pril I 13 134 174 15 94 144 214
Mhy 1 7 134 174 174 15 94 14 214
June 1... 7 134 174 15 *144 *13
July 1 7 134 174 15 74 *144 214
august 1 12 134 174 15 74 141 214
September 1. 13 184 17+ 174 15 184 2l- 214
October 1 13 184 15 1-15 12 134 174 15
November 1
December 1.

13
13

181
184

15
15

1-15
1-is

t12
12

184
134

214
174

214
15

0.
012

S
-u

0

13 184 20 20
13 184 20 20
13 184 20 20
13 184 20 20

184 20 20
7 134 20 20
7 134 20 20
7 134 20 20

13 184 20 21)
13 184 15 -1-15

13 184 15 1-15
13 184 15 1- 15

January 1 is
February 1 i8
March 1 18
April 1 18
May 1 12
June 1.... 12
July 1 12
August 1 12
Septeinher 1 18
October 1 18
November 1 18
December 1. 18

Omaha.Kansas City, Atchison, and St. Joseph.
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tAverags rate via all rail.]

* Increase. 1 Corn 26 cents, Straight average.

MONTHLY RATES FROM CHiCAGO.

To show a comparison of the rates upon some of the more impor-
tant articles from Chicago to New York, as reported by the several
trunk lines upon the first day of each month for a series of years,
the following statement is presented:

[in cents per 100 pounds.]

* Not including unground corn after August 1, 1880. From August 1, 1889, to N9vember 1 1890k the
rate on corn wes 90 cents per 100 pounds, and December 1, 1800, 224 centS.

Years

Chicago to New York Lilso New

Corn per bsshel Wheat per bushel Grain per 100

Average Percent 'Average Perent Average Per mt
rate, decrease, rate, decrease, rate, decrease.

Vents Cents Cents.
1870 28.00 .......... 30.00
1871 20.08 *60 31.80 *6.0
1872 32.66 166 14.09 *16.6
1873 28.93 *3,3 31.02 *3,4
1874 ... 24,50 12.5 96.23 12.8
7075 22.40 20.0 2.4,00 20.0
1576 15.74 43.8 16.30 48.8 894
2877 18.90 32.5 20.50 81.7 41 *8,81878... 16.32 41.0 17.70 41.0 18 3.8
2870 14.56 48.0 17.74 40.9 334 10.8
2880 .., 17.4.8 37.6 19.80 34.0 42 *6,8
1881 13.40 52.1 14.40 82.0 32 19.0
1582. .15.50 51.8 14.47 51.8 234 28.3
188.3. 15.12 46.0 18.20 48.0 33 26.5
2884 12.82 58.0 23.20 56.0 26 84.2
1885 12.32 58.0 18.20 56.0 224 43.9
2886 14.00 50.0 15.00 50.0 . 29 26.6
188? 14.70 47.5 15.75 47.5 82', . 19.7
1888 13.54 51,6 14.50 51.7 294 25.8
*689 .,
1890

12.82
i1.31

54.2
59.6

15.00
14.37

50.0
52.1

1284.......... 97.8

Mouths,
Cattle, carload.. Sheep, carload, hogs, carload,

1886, 1887. 1888. 1880. 1890. 1880. 1887. 1888. 2889. 1890. 1886. 1887. 1888. 1889. 1820.

Januazyl 26853322426254540808080 So 3030 80Februeryl 25833522426254540303080333050 30Marchl 35 35 512 234 20 45 411 40 80 .80 30 35 80 30 80AprIll 33858522426454540308030353030 80
Mayl 3335852628454040803050358080 80Junel 358825282645402580so8o353030 96.lulyl 058316426194454026808030305030 26ugu5t1 3515 842618454025303050901830 96Septeniberl 3585102618454025303010801850 28Octoberl 88 85 15 26 18 484025303080301830 98Noveusberl 3585158818434033509050303030 23December 1 35 164 15 28 26 45 19 25 30 30 30 80 25 30 30

Months,
Grain and flour, ear- Packin.houseJroducts Dree beef, carload,load. carlo

1889. 1890. 1886. 1887. I::. 1889. 1890, 1886. 1887. 1588. izs. 1500.

Tannaryl 25602742523803335ao90 43405.68 ISO 45
ebruary2 253027423253035383030 43465..65 o 48LifarchI 25 80 27425 25 30 3533305065 83 6550 45Apr02 25 30 25 23 25 80 35 so so as 85656350.45

25 25 25 25 23 80 80 30 2.) 30 63 63 65 50 48lunel 25 25 25 25 25 30 30 80 30 23 68 65 65 45 43
984Julyl 25 25 28 23 224 30 .30 80 50 38 85 611 -ito .4s &3

fuguetl 211 251825 39430 80 18 80 93 65 85 748 3)leptemberl 25252525224303018802330653345 30Dctoberj 28 25 20253343030 18 30 93 65653848 304qvemberj 28 23 20 23 234 80 80 80 30 23 65 05 80 45 30Dcemberl 252520252580.30253o3o65 813845 48
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LAIE AND CANAL RATES.

The rates upon corn and wheat via lakes, Chicago to Buffalo,
were much lower during 1890 than they were during 1889. In the
early part of the season, in fact before navigation was fairly opened,
or shippers of ore or other products were ready for business, there
was a great demand for loads at the larger ports by the vessel, men.
This caused a temporary lut of tonnage at Chicago, which reduced
rates upon all classes o lake traffic. Oats were carried in May
from Chicago to Buffalo as low as 1, corn 1, and wheat 1+ cents
per bushel. Later in the season, June and July, the rates were
somewhat higher, but for the entire season of navigation they were
quite low.

Rates via Erie Canal, Buffalo to New York, were also much
lower the past season than they were during 1889. Unlike the lake
rates, they opened strong, and remained quite steady throughout the
season.
Statement showing the weekly range of rates of freight upon corn and whsat, GM-

cago to New York, via lakes and canal, for the years 1888, 1889, and 1890.
[In cents per bushel.]

TRANSATLANTIC RATES.

Ocean freight rates generally have been much lower than they were
for the year 1889. For the first four months of the year, or until
about May 1, the rates were considerably higher, but from that time
they decreased very rapidly, making the average for the year nearly 30
per cent lower than the average for the previous year. A prominent
showing of this is found in the following comparative statement of
the rates upon a few of the more important articles of export from

Week enwng-

Lake,
Chicago to Builalo.

Erie Canal,
Buffalo to New York.

Chicago to New York,
lake and canal.

1888. 1883. l8C0. 1388. 1889. 1830. 1888. 1889. 1890.

- E . . . .

lfay 10 2 15 25 2 15 14 5 .... 4 3 4 5* 7 .... 61 5* 54 54
17 2 15 24 2 15 14 3 14 4 35 4 84 1 44 64 54 51 54
24 24 2 2 14 14 14 24 25 4 35 4 34 54 45 6 54 54 44
31 25 2 24 2 5* 14 34 3 4 34 34 14 54 5 64 55 54 48

June 7 2 24 2 ........ 34 34 4 34 ............ 54 64 54 ........
15 2 14 24 2 ........ 24 24 84 35 ........ 44 4 6 55 ........
22 14 14 2 14 ........ 24 14 38 84 ........ 34 34 55 54 ........
31) 24 2 2 11 ........ 24 84 84 ........ 45 4 54 54 ........

July7 2422152524242343534344*451546154
14 14 14 24 2 24 2 24 24 24 34 35 34 44 34 6 54 54 54
22 2 24 2 25 2 24 23 35 34 34 31 .... 41 6 54 5* 54
29 .... 25 2 15 21 14 25 24 4 33 8* 31 ... 45 6 54 54 5

&ug. 7 24 24 24 14 1+ 34 34 4 35 84 34 64 54 64 54 54 44
15 3 24 25 24 14 14 44 4 4 34 4 35 74 64 64 54 54 44
23 34 3 24 24 14 14 44 34 4 85 4 34 74 64 64 64 5* 44
80 34 3 3 24 14 14 44 38 45 4 4 34 74 64 74 64 54 44

Sept.7 343524251415345*4444317*6171641144
15 34 34 2-5 2 2 1-4 34 34 5 44 33 35 74 65 74 74 54 54
22 84 34 2-5 25 2 14 4 34 5 44 84 85 75 74 74 74 54 54
29 34 13 3 24 2 14 34 35 5 44 84 35 7 64 8 74 54 54

Oct. 7 3 25 3 24 24 2 34 34 5 44 14 34 64 54 8 74 6 54
14. 24 24 3 24 24 14 34 35 5 44 34 34 64 54 8 74 54 55
22 24 2 3 24 14 14 34 34 5 44 44 3- 6 55 8 74 54 5
29 242 842414 144 345 444434645584796 54

4ov.7 24243 25141444115 44443464548 7 54
15 24221421424245443435447645544
22 2 14242414144434,5 443 246454746444 4
30 4 ........ 3434 ..............................................
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New York to Liverpooi, as compiled from the returns from several
of the larger steamship companies:

For comparison and record the following tables, showing the annual
average rates upon wheat and the monthly average rates upon grain
from New York to Liverpool for a series of years, are presented:
Average cost per bushel for transporting wheat from New York to Liverpool for the

years 1866-'90.

* Straight average.

Average monthly price paid per bushel for carrying train from New York to Liver-
pool for the years 1886-'OO.

Articles.
January. February. March. April. May. June.

1889. 1890. 1889. 1890. 1889. 1890. 1:89. 1890. 1889. 1890. 1889. 1890.

Wheat,perbushel $0.08 $0.11 $0.08$$0.1l $008 $0.10 $0.08 $0.07 $0.05 $0.04 $0.07 $0.04corn,perbhe1...... 08 .11 .08 .11 .08 .10 .06 .07 .05 .04 .07 .04
Flour, per barrel.... 60 .72 .00 .72 .60 .72 .48 .60 .36 .56 .48 .86
Bacon per 2,040 lbs 6.00 7.80 6.00 8.40 6.00 7.20 4.80 7.20 4.20 3.60 4.20 8.00
Lard,per2,2401bs 6.00 7.80 6.00 8.40 4.80 6,60 4.80 5.40 3.60 3.00 4.20 3.00
Beef, pertietee 1.20 1.44 1.20 1.44 .96 1.32 .72 1.08 .72 .60 .72 .48
Pork, per barrel..... 84 .96 .84 .96 .72 .84 .54 .84 .48 .48 .60 .36
Cotton, per pound . . . 00$ . 00$ . 00$ . 00 . 00$ . 00 .00$ . 0Ois . 00J, . OOApples, per barrel .72 .72 .72 .72 .66 .72 .60 .72 .60 .72 .60 .48
Butter, per 2.240 lbs 9.60 9.60 9.60 10.80 9.60 9,60 8.40 8.40 7.20 7,20 8.40 7.20

July. August. September October. November. December.
Articles.

1889. 1800. 1889. 1890. 1889. 1890. 1889. 1890. 1889. 1890. 1889. 1890.

Wheat,perbushel $0.06 $0.05 $0.09 $0.05$ $0.08 $0.03 I.11 $0.03 $0.11 $0.03 $0.10 $0.06corn,perbushei.....06 .05 .01 05$ .08 .03 .11 .03 .11 .03 .10 .06Flour,perbarrel... 50 .38 .60 .36 .72 .24 .72 .24 .72 .36 .72 .48Bacon.per2,2401bs 4.20 3.00 5.32 3.00 6,60 2.40 7.20 2.40 7.80 2.40 8.40 4.80Lard, per 2,240 lbs 4.20 3.60 4.80 3,00 6.00 2.40 7.20 2.40 7,80 2.40 8.40 4.20Beef, per tierce .....84 .60 .96 .48 1.20 .48 1.32 .48 1.44 .48 1.50 .72Pork,perbarrel.....60 .48 .72 .36 .72 .38 .96 .25 .06 .36 1.08 .48cotton, per pound.. . . OO? . 00$ . . 00$ . 00$ . 00$ . O0 . 00$ .001 . 00 . 00$Apples,perbarrel.. .60 .60 .72 .72 .72 .60 .72 .00 .72 .48 .72 .48Butter, per 2,240 lbs. 8.40 8.40 8.40 6.00 9.60 7.20 10.80 7.20 10.80 8.00 10.80 7.20

Years. Steamer rates. Years. Steamer rates.

Pence. Cents. Pence. Cents.
1886 4.74 9.48 1879 6.20 12.401887 5.18 JO.36 1880 5.88 11.78
1808 7. IS 14.36 1881 4.08 8.18
1869 6.40 12.98 1882 8.87 7.74
1870 8.78 11.50 1885 4.54 9.08
1871 8.16 16.32 1884 8.40 6.80
1872 7.64 15.28 lOSS 8.60 7.20
1873 10.56 21.12 1886 3.46 6.52
1874 9.08 18.16 1887., 2.71 5.42
1875 8.07 16. 14 1888 2.67 5.34
1870 8.09 10.04 1889 4.06 8.121877 6.93 13.86 1890 *2.96 *5 92
1878 7.61 15.22

Months. 1886. 1887. 1888. 1889. 1890.

January
Pence.

3.37
Cents,

6.73
Fence,

4.91
Cents.

9.83
Pence.

2.41
Cents.

4.83
Pence.

4.16
Cents.

8.31
Pence.

5.83
Cents.

10.68February 2.33 4.06 3.86 7.33 1.83 3.66 4.33 8.67 5.41 10.88March 2.41 4.83 3.16 6.33 .83 1.66 3.90 7.02 5.00 10.00April 3.613 7.33 1.50 3.00 .48 .87 2.91 5.8.3 8.50 7.00May 3.79 7.58 1.98 8.16 .02 1.25 2.50 5.0i 2.00 4.00June 4.75 9.10 2.12 4.25 1.66 8.33 8.45 6.83 2.00 4.00July 2.83 5.130 262 5.25 1.75 3.50 3.00 6.00 2.83 4.66August 1.83 3.66 3.00 6.00 2.33 4.66 4.33 8.67 2.66 5.88September 2.60 5.33 1.83 3.66 5.33 10.06 4.08 8.17 1.30 3.00October 4.00 8.00 2.00 4.00 4.50 9.00 5.41 10.83 1.50 3.00NOvember 4.25 8.50 3.50 7,00 4.50 9.00 5.58 11.17 1.29 2.58Becember 4.66 9.83 3.00 6.00 5.87 11.78 5.00 10.00 8.00 6.00



SIR: I have the honor to submit herewith my nineteenth annual
report upon the work done in the Division of Microscopy. This
work relates largely to the microscopy of foods, food fats, and oils.

A number of lard compounds have been examined and reported
on, at the special request of the Agricultural Committee of Con-
gress. I have also investigated a number of samples of various
brands of lard and lard compounds for and at the request of the
Executive Committee of the National 0-range of Virginia. Cer-
tain fibers have been investigated for and at the request of the
Secretary of the Treasury, and also a different class of fibers for
and at the request of the Postmaster-General.

I have brought to completion my invention for testing the tensile
strength of textile fibers, and it will be used during the current
year.

The niscellaneous work of the Division has varied from the ex-
amination of suspected butters from dealers and others to investi-
gation of the material of wrappers of cheap cigars sold at 2 cents
apiece, and includes special work as may be required for other
Divisions of the Department.

As much interest has been manifested by our correspondents in
the United States in relation to my paper on the edible mushrooms
of the United States and their cultivation, I have prepared, with
the approval of the Assistant Secretary, a more extended paper on
this subject, with additional illustrations of both edible and poison-
ous varieties, including an account of the various European methods
of mushroom culture. Specimens of edible and poisonous mush-
rooms have been received from Alabama, Ohio, Virginia, Maryland,
and the District of Columbia. -

Samples of pure fish liver oils of many varieties, have been re-
ceived from Hon. Marshall McDonald, U. S. Commissioner of Fish
and Fisheries; of pure native olive oil from Mr. S. . Goodrich, of
the Quito Olive and Vine Farm; of the pure seed oils from the late
F. S. Pease, manufacturer of pure oils, Buffalo, New York.

The correspondeuce of the Division receives careful and prompt
attention.

Very respectfully,
THOMAS TAYLOR,

Hon. J. M. RusK,
Mzcroscopisl.

Secretary.

REPORT OF TilE MIOROSOOPIST.
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THE SILVER TE3T FOR ADULTERATION OF LARD AND OILS.

HOW TO DETECT FICTITIOUS LARD

On receiving samples of suspected lards I first heat 2 ounces of
each sample in a porcelain evaporating basin over a slow fire until
the lard begins to fume, when it is removed and allowed to cool
slowly in the same basin in a temperatureof about 75° F. If the sam-
ple is a composition of stearin and cotton-seed oil it will cool in a few
minutes. but if it is pure lard it will require perhaps from three
quarters of an hour to an hour to cool. Fats thus treated will yield
very fine typical crystals. By means of the microscope, without
using chemicals, the crystals of lard may be distinguished from
those of oleo, stearin, palmitin, stearic acid, or palmitic acid.

Having obtained satisfactory proof in this direction, I next pro-
ceed to my second test, viz, that of the color reactions brought about
by treating the samples with a solution of nitrate of silver.

Before making experiments with chemical tests upon "commer-
cial lards" it is obvious that one should be familiar with the results
of the same tests upon the individual oils and fats ivhich may enter
into their composition. "Commercial lard" is largely made up of
stoarin and cotton-seed oil. Sometimes there is a trace of pure lard
in it, butt generally speaking not any. My method of using the
nitrate of silver sotution in testing commercial lards is based upon
experience gained by ascertaining, first, the reactions of the nitrate
of silver of various degrees of strength on the pure fats used singly,
and secondly, upon combinations of these fats.

How to prepare the silver iest.First, dissolve the nitrate of silver
in distilled water to saturation. To 1 fluid ounce of this add 2 fluid
ounces of distilled water, and mix well in a perfectly clear stoppered
bottle. The test tubes used should be well made, five eighths of an
inch in diameter by 6 inches in length. Each tube should be num-
bered. Into each pour two cubic centimeters of the fat to be tested,
made liquid by heat. Secure the contents with a well-fitting cork,
and mix quickly while the fat is quite liquid. Remove the cork and
heat the silver and fat evenly from end to end of the tube. Bring the
silver solution to the boiling point. The vapor of the silver solution
retained in the oil should show sigi of bursting into steam Heat-
ing and boiling should be accomplished in about one minute and the
tube then replaced in the rack to cool.

Oleic acid, marked chemically pure, from Eimer and Ahmend, on
being boiled with the silver solution one minute becomes slightly
cloudy, as if it. contained a solid fat of a light chrome color, and the,
siIvr solution becomes highly charged with what appears to be a
silver precipitate of a brownish-pink color, whether viewed by trans-
mitted or reflected light. This pinkish colored precipitate of silver
has heen observed to occur on three occasions w-ith other oils; once
with linseed oil, once with poppy seed, and once with peanut oil. I
think when it occurs it indicates the presence of free oleic acid.
Stearic acid submitted to the same test showed no change of color or
precipitate of silver. Palmitic acid gave the same results. Glyc-
erine, a component part of fats, I treated in like manner. Price's
glycerine was used, adding a small portion of alcohol simply for the
purpose of' thinning it, so that if the silver were deoxidized it would
readily precipitate. On boiling the solution a silver stain became
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apparent at the bottom of the tube. When cool the entire mixture
was colored a light slate color, from a s'Jght precipitate of silver.

By direct experiment I find that chemically pure stearin may be
boiled in a solution of the nitrate of silver without suffering discolor-
ation, and from the fact that no deposit of metallic silver appears in
the silver solution employed it is evident that stearin under this con-
dition does not deoxidize nitrate of silver.

Palmitin, marked chemically pure, treated in the same manner,
exhibits properties very much like those of stearin. This fat
when cooled presents a pure white color, but I have observed that
the silver solution was slightly darkened on boiling. I think prob-
ably the sample of palmitin used contained a trace of oleiB.

Commercial oleo, beef oil, an extract of beef fat, is composed
largely of the olein or oil of beef fat. It also contains palmitin, and
a very- small percentage of stearin. Boiled with the nitrate of silver
solution, the soid fat of the oil retains its original color, but the oil
proper causes a slight darkening of the solution.

By these experiments it will appear that neither stearin nor pal-
mitin deoxidizes silver. Should this prove correct, it will appear
evident that the pure oil of beef fat decomposes the silver to a very
limited extent. If soft commercial stearin, which contains a trace
of beef oil proper, is tested in the same way, it will be observed that
while the steai in is not affected the beef oil causes a slight precipi-
tation of silver, as in the case of commercial oleo.

Pure and perfectly fresh leaf lard treated as above is not changed
in color, neither does it precipitate silver from the diluted solution,
but late experiments demonstrate that if pure lard is exposed to the
atmosphere of a warm room for several days its chemical properties
are somewhat changed, and on testing it with the silver solution not
only is the silver solution darkened but the hot lard becomes brown
and a dark precipitate of silver is formed.

A sample of the same lard exposed for three days longer, on being
tested in the same manner, showed conclusively, on being heated to
the boiling point of the silver solutiOn, an increase of brown colora-
tion of the liquid, together with a dark precipitate of silver in the
silver solution at the bottom of the tube. On standing for thirty
minutes a dark ring of silver precipitate is observed resting on the
surface of the silver solution. In connection with these experiments
I tested in the same way a sample of pure leaf lard which I had
rendered myself in June last. This lard had been continuously ex-
posed to light and air in a temperature of about 75° F. On treating
this sample of the lard with the silver solution, silver began to fall
quickly in the solution as the temperature increased, until its densit
bad become such that a solid gray mass of silver apparently file
the bottom of the test tube to the depth of half an inch, and the liquid
lard bad become quite brown in color.

The lard when cold (congealed) has a slight brownish tinge, but on
remelting it, it appears quite brown and translucent by reflected
light; by transmitted light it appears light brown and translucent.

It will be seen by these experiments with lard and the silver test,
that the condition of the lard as regards freshness must be considered,
otherwise pure lard that is slightly acid from exposure may be con-
demned as adulterated, or as being. a compound of lard and cotton-
seed oil.

In England at the present time, under the silver test, a person may
be sent to the penitentiary for selling pure lard, because of the houet
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conviction of some experts that lard exhibits no reaction with the
silver solution.

SILVER TEST FOR OLIVE OIL.

In the following experiments the olive oil and other oils treated
are from sources which I know to be reliable Samples of our native
olive oil were furnished me by Mr. S. S. Goodrich, proprietor of the
Quito Olive and Vine Farm, California, and by the Messrs. Wright
Brothers, Riverside, California. The seed oils were obtained from
the late F. S. Pease, manufacturer of fats and oils, Buffalo, New
York.

I found early in my investigation that owing to a difference in the
physical properties of the oils, all the spectrum colors might be pro-
duced by regulating the strength of the silver solution, subjecting
the mixtures to a uniform heat the color-reactions of certain oils
will be observed more quickly than others. Most of the oils when
boiled with a saturated solution of the nitrate of silver for one min-
ute will precipitate a portion of silver, some more some less in
amount, and in some cases the bright silver is deposited on the wall
of the tube opposing the column of oil. But pure olive oil treated
with a saturated solution of the nitrate of silver is not as satisfac-
tory in behavior as when a diluted solution is used. I have found
that by diluting the saturated solution 50 per cent with distilled
water I obtained better results, but that by a still weaker solution
the results are still more satisfactory; greater divergence of color
and stronger tints are obtained in all the oils.

The solution I have used in these experiments consists of an ounce
of the concentrated solutiou to 2 ounces of distilled water well mixed
in a stoppered bottle. With this solution I proceed as follows:
Test-tubes five eighths of an inch in diameter and 6 inches in length
are arranged in a suitable rack, and numbered from 1 to 7, respect-
ively. No. 1, pure olive oil; No. 2, pure lard oil; No. 3, cotton-seed
oil; 4, poppy-seed oil; 5, peanut oil; 6, oil of sesame (bonne oil); 7,
coiza oil. A well-fitting cork is provided for each tube, and a spirit
lamp placed conveniently. Into each tube I pour 2 cubic centime-
ters of the silver solution, following it with 4 cubic centimeters of
the oil in the order given above. Each tube is tightly stoppered to
prevent staining the fingers and is well shaken, so that the solution
will be intimately mixed with the oil. The corks are then removed
and the tubes replaced in the rack. At this stage it will be observed
that the oils appear to have changed color, becoming more or less
cloudy and of different tints or shades of color. This change of
color and cloudiness arises from the precipitation of natural fats of
the oils, which finally fall and rest on the surface of the silver solu-
tion. 1 then boil each mixture, holding the tube over the flame of
the lamp, moving it backwards and forwards until the clear silver
solution boils. With an adequate flame the time required for this
process should not exceed one minute for each sample. Observe
changes of color as they occur.

No 1 Pure olive oil. Natural color a greenish yellow, with a nutty flavor The
clear silver solution on boiling for one minute exhibits a whitish bloom owing to a
slight reduction of silver but soon clears If properly heated the oil will change
to a well-defined light sienna color, translucent owing to the precipitate of fat, but
with no deposit of silver At this stage of the experiment sometimes from over
heating, a shade of silver may be observed on the tube wall opposing the oil column
near the surface of the silver solution In this case the oil is much darker This
observation is important from what follows on heating the other oils.
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No. 2. Pure lard oil. Natural color light straw. The silver solution is slightly
darkened on boiling, and a slight deposit of silver falls to the bottom of the test
tube. In the course of several days the oil appears lighter in color and translucent,
owing to the deposit of fat.

No. 3. Cotton-seed oil (unbleached). Natural color deep yellow. The silver solu-
tion is slightly darkened, afterwards clearing. The color of the oil changes to a
reddish yellow, and the tube wail on cooling is generally spotted with silver.
Rancid lard oil yielfis more of the silver precipitate than the fresh oil.

No. 4. Poppy-seed oil. Natural color deep yellow. The silver solution becomes
reddishbrown changing to black. This, later, coagulates and becomes jet-black,
rising to the surface of the silver solution. This feature is constant. The oil above
is cloudy from the precipitate of natural fat, and changed in color to a greenish
yellow, but after standing several days the dark fat precipitates and the oil becomes
clear. A very slight deposit of silver is observed at the bottom of the tube, after
twenty-four hours.

No. 5. Peanut oil. Natural color light straw. The silver solution is slightly
darkened, with a light deposit of silver at the bottom of the tube. Bright specks of
silver appear on the tube walls opposing the silver solution. A light orange-
colored congealed fat soon deposits on the surface of the sliver solution. The oil
becomes perfectly clear and of a pale sienna color. After several days the precipi-
tated fat changes in color from orange to bright chrome yellow and a very heavy
bright deposit of silver falls to the bottom of the test tube.

No. 6. Oil of sesame (benne). Natural color very light greenish yellow. The silver
solution is slightly darkened. Later it clears up colorless. Slight deposit of silver.
The oil changes to a light straw-color on precipitation of its fat, which rests on the
silver solutiou.*

No. 7. Coiza oil. Natural color light greenish yellow. Heated with the silver
solution, coiza oil becomes saffron color viewed by transmitted or reflected light;
after several days changes to a very dark amber viewed by transmitted light. The
silver solution exhibits a slightly yellow color on heating, but clears depositing sil-
ver lightly at the bottom of the test-tube. On standing for thirty-six hours silver
specks. are seen on the tube wall opposing the oil column.

Having acquired a knowledge of the properties of the individual
oils, as above, I proceed to combine them respectively and individ-
ually with the pure olive oil and silver solution and note results,
using the same proportions of each mixed oil with 2 cubic centime-
ters of the silver solution as in the experiments with the individual
oils, observing the same method of treatment:

No. 1. Pure olive oil and pure 'lard oil, 4 cubic centhneters of each, to which is
added 2 cubic centimeters of the silver solution.

No silver is thrown down in the silver solution during the heating
process, but after standing several days a very light silver precipi-
tate is frequently observed on the tube wall opposing the oil. Color
a light straw, lighter than that of either oil when treated singly

No. 2. Olive and cotton-seed oil. On boiling olive and cotton-seed oil a very slight
dark shade sometimes occurs in the silver solution which clears on cooling No
silver is thrown down to the bottom of the test-tube if the cotton-seed oil is perfectly
fresh. On standing several days a narrow band of orange-colored fat appears rest-

* Olive and sesame oils may be tested to profit by either the nitric or the sulphuric
acid tests given in my last annual report to the Secretary of Agriculture, volume
1889, page 197.

"Test A, 55 parts sulphuric acid chemically pure, combined with 45 parts dis-
tilled water, by measure. Specific gravity 1.575, temperature 71.6° F., 22° C.

"Test B, 55 parts sulphuric acid chemically pure, combined with 30 parts dis-
tilled water, by measure. Specific gravity 1.648, temperature 71.10 F., 22° C."

If the oil of sesame is present in olive oil, it may be detected by either test A or
B. By the former as small an amount asS per cent will be indicated. By test B
a well-defined violet tinge is seen in the lower layer of the tube, and above this,
about midway of the tube, a dark band characteristic of the oil of sesame is ob-
served. The color reactions of the oil of sesame treated with test A are different
from the color reactions with test B (see Plate 4, Figs. , 4. . See also in same report
nitric acid test for olive oil, which distinguishes it from all other oils, lard oil ex-
cepted.
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lug on the silver solution. The oil appears a clear light straw-color by trananiitted
light, dark brown color by reflected light after the lapse of several days. The tube
wall Is spotted with the silver deposit.

No. 3. Olive and poppy-seed oil. Light deposit of silver at thebottom of the tube.
Light brown deposit of natural fat with particles of the fat light brown in color
dusting the wall of the tube. No deposit of silver is observed after standing for
several days. Color of the oil, light yellow by reflected light and the same bytrans-
mitted light.

No. 4. Olive and peanut oil. A heavier deposit of silver appears in the silver
solution, but none is seen in the oil column. The oil appears translucent from prucip-
Itation of natural fat and becomes an orange color. After eight days the color
changed to a chrome yellow.

No. 5. Olive and sesame oil. A light deposit of silver on the tube wall opposing
the oil column, the silver solution is clear. The color of the oil by reflected light is
a dark amber, viewed by transmitted light it appears a lighter shade of same color.
There Is a heavy deposit ofnatural fat brick-dust-red in color, the lower stratum of
which appears a light brown.

No. 6. Olive and coiza oil. This mixture when combined before heating appears
translucent and a very light straw-color, clearing at the surface of the oil quickly,
the fats falling to the bottom of the oil column. On boiling, the oil becomes a deep -
shade of ochre. No bright silver precipitate is observed at this stage.

In the absence of colored illustrations it is-difficult to convey an
accurate knowledge of the color-changes herein described. I there-
fore recommend strongly that duplicates of all experiments be made,
as strict uniformity of color can not always be attained, and in dupli-
cating one will soon perceive, owing to slight difference in results,
that a sample may have been overheated while another has boon
underheated.

In a series of experiments made with a variety of oils using the
saturated solution of nitrate of silver precipitates of silver were ob-
tained in each case. After several weeks' exposure to light, the
amount of allotropic silver was found to be much increased. (Boo
plates 7, 8, 9, and 10.)

MUSHROOMS OP THfl UNITED STATES.

Since the publication of my first ieport on the edible mushrooms
of the Urnted States, which appeared originally in the annual volume
of this Department for the year 1875, there has been a continuous
demand for information on this subject, applications for copies of
that paper having been received from nearly every State of the Union.
My present report contains descriptions and illustrations of eight
additional species of edible mushrooms common to the United States,
together with simple and improved methods of mushroom culture
and some recipes for preparing mushrooms for the table which may
be welcome in localities where as yet this savory, nutriious, and
abun,1ant comestible has not been utilized. Twelve of the poisonGis
varieties are also described and their distinguishing characteristics
illustrated.

Before selecting mushrooms from field or forest inexperienced per-
sons would do well to consider fust carefully the descriptions of the
characteristics of edible and poisonous varieties given in the respective
plates The taste and odor of a mushroom is quite significant and it
would be well to rejoct all mushrooms found growlno in filthy places
The colors of mushrooms should also be carefully osoryed. A red-
topped mushroom with yellow or tan-colored gills, white or pink
stalk, is edible, while a red topped mushroom 'c ith white gills and
a wtç stem, is poisouous, The common puff-bill for ab10 i
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they are all poLrnious.
There is a yellow mushroom known to botanists as LackL.rius deli-

cio.s'us, which yields an orange milk when brnied. It is of a bright,
golden-yellow color, having an odor that bas been compared to that
of apricots; is found plentifully in some of the States but is practi-
cally unknown to the public. For a further description of it see my
first paper, ' Twelve Edible Mushrooms of the United States," Plate

quickly a deep 1)1110 if poisonous. The Boleti have pores instead of
gills. Avoid any of the Boleti having bright red tops. The edible
have generally a shaded brown top; the pores underneath may be
green or yellow. For culinary purposes remove the spore tubes and
stalks. The outer skin of tho top is peeled off, when they may 1)0

dried on strings, like cut apples, and kept for use. Although this
class is not generally regarded as edible in the United States, "it is
sold commonly in ali stores where beans, barley, and such food SU1)-
stances are kept on sale in Germany." (Cook.)

top will mea'mre from an inch and a half to 6 inches across.
Fm. 2. "Variable" mushroom (Russ,da heternp/ty1la). This species is known. by

its sweet, nutty taste, and is very e.oininon in the woods. its gills are white, and
sometimes branched; flesh, white: stein, solid, white, and rmgless: top, finn,
variable in color, as its name indicats; the thin, vise-id covering of the pileus is
coinuioxily subduol green, but at one time approaches greenish yellow or lilac, and
at another grey or obscure purple. The top is at first convex, becoming concave.
It is excellent baked with salt, pepper, and butter, between two dishes.

Fic. l. "Scaly" mushroom or "Parasol Agaric" (Agarwu.s procerus). This,
which is, according to W. Robinson, the" parasol" aaric, is by some thought supe-
rior to the common orMoadow' mushroom. Ro.,iiison says: ' V henever an
agaric on a lou" stalk enlarged at the base presents a dry cuticle more or less sa1y
a darker colorel umbonated top. movable ring, and white gills it must be Agaricus
proeerns, the porasol aguric, and It sony be gathered and eaten without fear. When
the whitish lhsh of this species hi bruised it showi a light redlisheolor." it grows
in pastures arid woods and is known by its long buThous spotted stOm, by the ring
that will slip up and down, by the very scaly top, and the gills far removel from the
stalk at its insertion. Diameter of top 5 to 8 inches.

Fie. 4. "Honey-colored" mushroom (ArnLitktriø vswika). This very common
species is not highly esteemed in some countries where other and better sorts can
be had. It is acrid when raw. Pilens fleshy, color pale rufous, more or less shaded
with yellow. it grows in tufts on clii stumps. Stein elastic, gills pallid and run-
ning down the stem.

Fm. 5. Lepkthi eepcestipcs, var. eretaccas. This very delicate and beautiful
agaric is found on tan and bayes in hot house,s. The specimens hero delineated I
found in one of the hothouses of the Departmoni gardens. Its color us very pure
white throughout. Both stern and pileus are covered as seen in thedrawin, with
small chsJkytufts. "flue spc'i'," says Brkeloy "is probably of exotic origin, as it
never grows in the open air." It is niet with in the tiothouses ot Europe. (Peck).
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should have white flesh, a firm texture, and should be free from in-
sects. The small warty puff-ball is not used; it has a bad odor.
Avoid mushrooms which on bruising the gills yield a white milk;

I, Fig. 1.
A class of mushrooms known as Boleti supply many edible species.

Select none for table use but such as are found growing. In the
edible varieties the flesh remains white when broken, but turns

EIGHT EDIBLE MUSIITLOOMS OF THE UNITED STATES.

[Description of Plate I.]

FiG. 1. "Plum" mushroom (Agaricusprunulus). Of this species Worthington G.
Smith gives the following description: "The pure pink gills running considerably
down the ringless stem, and the fresh, fragrant smell of meal, at once distinguish
tilis species from all otliers The solid stem and very fleshy top are white or some
shade of very pale gray. The flesh is firm, juicy, aud full of flavor; and broiled
or stowed it is a most delicious morsel." It grows in and near damp woods. Its



ish yellow. Its flesh is lirm and delicious and yields an abundant gravy. Diameter
of pileus 6 to 4 inches.

Flo. 7. Uortinarm8 caruLc,en..s. Pi1eis fleshy, a very beautiful blue color. Gills
a pure blue. Stem also blue with margined bulb. A cobweb-like filament fre-
quently extends from the base of the steui to the margin of the pileus. Skin is
viscid when moist. Grows on stumps.

FIG. 8. "Oyster" mushroom (Ajtrteas ostreatss). Found on dead tree trunks
in the autumn. Top cinereous in color. Gills white, stem eccentric or altogether
wanting. It usually grows in snassos one above another. Worthington (I.
Smith says of this species: 'A (Tisli of them stewed before a very hot fire iiws proved
as enjoyable and nourishing as half a pound of fresh meat." A. ostreulus may be
dressed in any of the usual ways, but is bettor cooked over a slow fire.

FiG. 1, PL&m UI, represents a pyramidal-shaped mushroom bed made on the top
of cask bottoms, which should be at least 2 feet 6 Inches in diameter. They are
built in the shape of an old-fwth.ioned sugar loaf about 3 feet in height; the pieces
of spawnplaeed l inches deep and 16 inches apart.

Fio. 2, FLATs III, represents mushroom culture in barrels sawed into two pieces
crosswise, each forming a tub. Holes are made in the bottom of each tub and a
thin layer of good soil is spread over them inside. They are then filled with ood
well-prepared stable manure as in the case of ordinary mushroom beds. Vv hen
the tub is half full with material well pressed down six or seven good pieces of
spawn are placed on the surface and the remainder of the tub is piled up with
manure well pressed down, the operation being completed by giving to the. map
the form of a dome. The boxes or tubs should then be placed in a cellar, thus

FIG. 4, Prm IV, represents the uncovered end of a mushroom bed in a Paris mar-
ket garden. The horse ni,ujureis collected for a month or six weeks before the beds
are made. All rubbish, chips, ste., are carefully taken out and the heaps areraised
generally 2 feet thick and pressed down with the fork. When this is done the bed
is well stamped and thorouo'hly watered and finally stamped stain. It is left in this
state for eight or ten days, y which time It has begun to ferment, after which the
bed should be well turned over and remade on the same place, placing the manure
that was at the sides in the center of the heapon turning and remaking. The mass
is then left ten days more, at the end of which time the manure is about m proper
condition for making the beds that are to bear the mushrooms. Little ridge-shaped
beds about 2J inches wide awl the sante in height are then formed in parallel lines
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Fie. 6. "Horse" mushroom. (Agaricus arvensis). This species, found in fields
and pastures in the autumn is when young and fresh most desirable eatin. The
top in good specimens is snowy white. Gills pinkish, turning to brown, ultimately
becoming brownish black. It has a big ragged floccose ring and pithy stem
inclined to be hollow. As soon as broken or bruised this mushroom turns a brown-

MUSHROOM CULTURE.

The French often cultivate mushrooms in cellars as well as in caves.
The cellar should be warm and dry, as dark as possible, and exposed
to no draughts. Oiily two species thus far have been successfully
cultivated, viz, Agaricus camp estri., and an allied species, A. arven-
sis. Plates III, IV, and V illustrate several modes of cultivation.

avoiding the objectionable feature of the steam from the manure.
FIG. 3, Pr.ATE III. Mushroom bed upon a shelf in a stable. Strong bars of iron

are driven into the walls, upon which are placed shelves of the proper size covered
with earth, upon which is formed a bed that is treated exactly as those made upon
the ground. These beds are just as productive as any other kinds.

Mushrooms may be grown in all kinds of greenhouses, "stoves,"
pits, and frames. Some of the best crops, according to Robinson,
have been raised in cold greenhouses, almost too ruinous to grow any-
thing else. Mushrooms may be grown in the open air in gardens.
The Paris growers never attempt their culture in summer. The
London gardeners very rarely do so. It is in winter that their cul-
tivation is carried on in full vigor in the open air. Abundant crops
are grown in the open air by the market gardeners of London and
Paris. From their beds mushrooms are gathered in quantities in
midwinter as well as in autumn.



FIG

PYRAMIDAL MUSHROOM BED ON FLOOR OF CELLAR

FIG 2

MUSHIkOOMS GROWN IN BOTTOM OF OLD CASR

FIG 3

MUSHROOM BED ON RUDE SHELF AGAINST WALL OF CELLAR
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UNCOVERED END OF MUSHROOM-RED N PARIS MARKET-GARDEN

FIG 5

MUSHROOM - BEDS IN MARKET-GARDENS, KENSINGTON, ENGLAND
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at a distance of 20 inches apart and of any desired length. (See Fig. 5, Plate 4.) The
beds once made of a firm clOse-fitting texture, the manure Boon begins to warm
again, but does not become unwholesomely hot for the spread of the spawn. The
spawn is inserted generally within a few inches of the base, about 13 inches apart
in the line of course, having ascertained beforBhand that the heat is genial and suit-
able. The pieces Of spawn used are about the size of three fingers and then the
manure is closed over and pressed firmly around. This done the beds are covered
with about 6 inches of clear litter. If after the lapse of ten or twelve days the white
filaments are seen spreading in the bed the cultivator knows that the spawn is good;
if not, the spawn is rotting and must be removed and replaced with better. When
the spawn is seen spreading well through the beds, the bed should be covered with
fresh, sweet, rich soil of the garden and applied equally and firmly with a shovel to
the depth of about an inch or so. A covering of abundance of litter or old mats is
put on after the beds are earthed, and kept in place by means of tiles, bricks, old
boards, or any such material for protection. The beds wifi soon be in full bearing
and it is thought better to examine and gather from them every second day or even
every day if there are many beds. Occasional watering is necessary in a dry season.
The beds are spawned at a temperature of about 80° F.

Floe. 6 and 7, Pr.&TE V, represents a mushroom house and sections designed with
a view to growing mushrooms during the greater part of the year without the aid
of artificial heat. It is constructed, as will be seen, in such a way as not to be
hifected by changes of the external temperature. The walls are hollow and banked
round with the soil excavated from the interior. The roof is thatched with reeds
and the ends stud-work, lined inside with boards and outside with split larch poles,
the cavity to be filled with sawdust or cut itraw; a small diamond-shaped venti-
lator, hung on pivots, to be fixed in each end. The floor may be of concrete or burnt
clay, well rammed, and the beds are retained in their places by boards nailed to good
oak posts. Care should be taken to put efficient drams so that no stagnant damp
may exist about the building.

As the Department of Agriculture has had frequent inquiries as
to mushroom spawn and how and where to obtain it, the following,
taken from Robinson on Mushroom Culture, is inserted for the ben-
efit of those whom it may concern:

Generally, the spawn is supposed to he analogous to seed. It is really what may
be termed the vegetation of the plant, or something analogous to roots, stems, and
leaves of ordinary plants, the stem, head, and gills of the mushroom being in fact
the fructification. Spawn is found in a natural state in half decomposed manure
heaps, in places where horse droppings have accumulated and been kept dry, and
rarely or never in very moist or saturated materials. This natural spawn is the
best, and should. be used wherever it can be found. Divide the white spawn into
pieces a few inches square, say, an inch or more thick. They will, of course, break
up irregularly, but all should be tised, whether of the size of a bean or nearly that
of the open hand. In most places where horses are kept opportunities of finding
this spawn occur. Its white, filamentous, and downy threads have the odor of
mushrootes, and the spawn is therefore very easily recognized. It need not be
used when found, but may be dried and kept in a dry place for years; has been
known to keep as long as fourteen years. To preserve spawn found in a natural
state nothing more is required than to take up carefully the parts of the manure in
which it is found, not breaking them up more than may be necessary, and placing
the pieces, of all sizes, loosely in rough shallow hampers. Place these in some
airy loft or shed till thoroughly dry, and afterwards pack in rough boxes tifi wanted
for use.

ARTIFICIAL MUSHROOM SPAWN.

This spawn is made from horse droppings and some cow dung and
road scrapings beaten up into a mortar-like consistency in a shed
and then formed into bricks slightly differing in shape with differ-
erit makers but usually thinner and wider than common building
bricks. The following proportions are about the best: (1) Horse
droppings the chief part; one fourth cow dung; remainder loam.
(2) Fresh horse droppings mixed with short litter for the greater
part; cow dung one third; and the rest mold or loam. (3) Horse
dung, cow dung, and loam in equal parts. These bricks are placed
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in somo dry airy place and when half dry a little bit of spawn about as
big as a hazel nut is placed in the centre of each, or sometimes when
the bricks are as wide as long a particle is put near each corner just
inserted below the surface and plastered over with the material of
the brick. When nearly dry the bricks are placed in a hotbed about
a foot thick in a shed or dry place. The bricks are piled openly and
loosely and covered with litter so that the heat may circulate evenly
among them, not above 6O F. If the temperature should exceed this,
it may be reduced by removing the covering of the litter. The bricks
are frequently examined during the processand when thespawn has
been found to spread throughout the brick like a fhie white mold it
is removed and allowed to dry for future use in a dark place. If
allowed to go further than the fine white mold stae and form
threads and tubercles in the bricks it has attained, a higar degree of
development than is consistent with preserving it vegetative powers,
and therefore it should be removed from the drying bed in the fine
mold stage.

French mushroom spawndiffers from our own in not being in the
form of bricks or solid lumps, but in rather light masses, scarcely half
decomposed, comparatively loose, dry litter. This spawn is obtained
by preparing a little bed, as if for mushrooms, in the ordinary way,
and spawning it with morsels of virgin spawn, if obtainable. When
the spawn has spread through it the bed is broken up and used for
spawning beds in the caves or dried and preserved for sale. It is
sold in small boxes, and is fit for insertion when pul isd in rather
thin pieces about half the size of the open hand. In separating it,
it divides into many small pieces every particle of which should be
used. The small particles shouth be strewn broadcast over the bed
after the larger pieces have been inserted, There is no necessity
for purchasing artificial spawn at all where mushrooms are regu-
larly grown. Nor is there in any case, except at the commencement
or to guard against one's own spawn proving bad. To secure good
spawn we have only to do as the French growers do, take a porticn
of a bed where it is thoroughly permeated by the spavn and before
it begins to bear and preserve it for future use.

The following methods of cooking mushrooms may prove useful:
Broiled ProcerusRemove the scales and stalks from the agarics

and boil lightly over a clear fire on both sides for a few minutes;
arrange them on a dish over freshly made well buttered toast;
sprinkle with pepper and salt and put a small piece of butter on
each; set before a brisk fire to melt the butter, and serve up quickly.
Bacon toasted over broiled mushrooms improves the flavor and saves
the butter.

Agarics delicately st.ewed,Remove the stalks and scales from
young, half-grown garics and throw each one as you do so into a
basin of fresh water slightly acidulated with the juice of a lemon or
a little good vinegar. When all are prepared remove them from the
water and put them in a stewpan with a very small piece of fresh
butter. Sprinkle white pepper and salt and add a little lemon juice;
cover up closely and stow for half an hour; then add a spoontul of
flour with sufficient cream, or cream and milk, till the. whole has the
thickness of cream. Season to taste and stew again until the agarics
are perfectly tender. Remove all the butter from the surface and
serve in a hot dish garnished with slices of lemon. A little mace
or nutmeg or catsup may be added, but some think that spico spoils
the flavor.
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Cottager's Procerus pie.(Jut fresh agarics in small pieces and

cover the bottom of a pie dish. Pepper, salt, and place them onsmall shreds of fresh bacon then put in a layer of mashed potatoes,
and so fill, the dish layer by layer with a cover of mashed potatoes forthe crust. Bake well for half an hour and brown before a quick fire.

A la Provençale. Steep for two hours in some salt, peeper, anda little garlic, then toss them in a small stewpan over a brisk fire
with parsley chopped and a little lemon juice. (Dr. Badham.)

Aga'ric ketchup.Plaee agarics of as large a size as you can pro-
cure, but which are ii.ot worm- eaten; layer by layer in a deep pan,sprinkling each layer as it is. put in with a little salt. Then nextday stir them well several times so as to mash and extract theirjuice. On the third day strain off the li;uor, measure, and boil forten minutes, and then to every pint of liquor add half an, ounce of
black pepper, a quarter of an ounce of bruised ginger root, a blade
of mace, a clove or two, and a teaspoonful of mustard soed. Boilagain for half an hour; put in two or thrr bay leaves and set asidetill Quite cold. Pass through a strainer, and bottle; cork well anddip the ends in resin A very little Chili vinegar is an impi ovement,
and some add a glass of port wine or a glass of strong ale to everybottle. Care should be taken that the spice is not so abundant as to
overpower the true flavor of the agaric. A careful cook will keepback a little of the simple boiled liquor to guard against this danger,
a good one will always avoid it.

To stew rnushrooms.__Trjm and rub clean half a pint of largebutton mushrooms. Put into a stewpan 2 otnces of butter; shake itover a fire until thoroughly melted; put in the rfiushrooms, a tea-spoonful of salt, half as much pepper, and a blade of mace pounded;
stew till the mushrooms are tender, then serve on a hot dish. Thisis usually a breakfast dish.

Mushrooms a la creme.Trirn and rub half a pint of buttOn mush-
rooms; dissolve 2 ounces of butter rolled in flour in a stewpan; put
in the mushrooms, a bunch of parsley, a teaspoonful of salt, halfa teaspoonful each of white pepper and of powdered sugar, shake thepan toi' ten minutes, then beat up the yolks of two eggs with two
tablespoonfuls of cream, and add by degrees to the mushrooms; intwo or three minutes you can serve them in sauce.

Mushrooms on toast.Put a pint of mushrooms into a stewpan with
2 ounces of butter rolled in flour; add a teaspoonful of salt, half ateaspoonful of white pepper, a blade of powdered mace, and half ateaspoonful of giated lemon; stew till the butter is all absorbed;then serve on toast, or as soon as the mushrooms are tender.

To pot mushrooms.__The small open mushrooms suit best for pot-ting. Trim and rub them; put into a stew pan a quart of mush-
rooms, 3 ounces of butter, two teaspoonfuls of salt, and half a tea-spoonful of Cayenne and mace mixed and stew fOr ten or fifteenminutes or till the mushrooms are teider; take them carefully outand drain them perfectly on a sloping dish, and when cold pressthorn into small pots and pour carihed butter over them, in whichstate they will keep for a week or two. Writing paper over the but-ter, and over that melted suet will effectually preserve them for weeksif in a dry, cool place.

To pickle mushrooms._Solect a number of small sound pasture
mushrooms as nearly alike in size as possible. Throw them for afew minutes into cold water, then drain them, cut off the stalks and.gently rub off the Quter skii. With a uQist flannel dipped iu saJ.t;
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then boil the vinegar, adding to each quart 2 ounces of salt, half
nutmeg grated, a drachm of mace, and an ounce of white pepper-
corns. Put the mushrooms into the vinegar for ten minutes over
the fire, then pour the whole into small jars, taking care that the
spices are equally divided; let them stand a day; then cover them.

Baked mushroorns.Peel the tops of twenty mushrooms; cut off
a portion of the stalks and wipe them carefully with a piece of flan-
nel dipped in salt. Lay the mushrooms in a tin dish, put a small
piece of butter on the top of each, and season with pepper and salt.

et the dish in the oven and bake them from twenty minutes to half
an hour. When done arrange them high in the center of a very hot
dish, pour the sauce round them, and serve quickly and as hot as you
possibly can.

Mushrooms with bacon.Take some full-grown mushrooms and
having cleaned them procure a few rashers of nice streaky bacon and
fry it in the usual manner. When nearly done add a dozen or so of
mushrooms and fry them slowly until they are cooked. In this proc-
ess they will absorb all the fat of the bacon, and with the addition of
a little salt and pepper will form a most appetizing breakfast relish.

Mushrooms en ragout.Put into a stew pan a little "stock," a
small quantity of vinegar, parsley, and green onions chopped up, salt
and spices. When this is about to boil, the mushrooms hem
cleaned, put them in. When done remove them from the fire an
thicken with yolks of eggs.

Extract from the letter of a correspondent in Virginia:
* * * I learned so muc1i from your "Twelve Edible Mushrooms" that I wish

to express my gratitude for the book and for the clear and distinct instructions you
have put in it. I brought my little book down here this fall where people knew
of only one edible mushroom. By your aid we discovered others, especially the
Giant Puff-ball, which we gathered in great quantities and prepared in more than
one fashion for the table, making an excellent addition to the somewhat limited bill
of fare found in a country district, If you can spare a few more copies of your
pamphlet I should like to give them to some of my friends to whom I think they
would prove eminently useful.

TWELVE POISONOUS MUSHROOMS

[Description of Plate II.]

FIG. 1. "Red-juice" Mushroom (ifygrophorus conicvs). This species Is common

in pastures and roadsides. It has a strong and unpleasant odor; flesh, juicy; color
of the top, crimson Or a deep orange; tiste, bitter; stem, hollow. It is found m
groups on old tree stumps.

FiG. 2. "Emetic" Mushroom (Russula emetica). This dangerous species has a
bright scarletor robe-colored top, sometimes shaded with purple. The skin is reiily
peeled off exposing the flesh which is white. It is very acrid to the taste.

FIG. 3. "Vercligris" Mushroom (Agaricus aruginosus). Pileus fleshy, convexo-
plane, covered with green mucus; stem, hollow and scaly, tinged with blue; gills,

brown tinged 'with purple. This mushroom quickly decays. Top is about 3 inches

across.
FIG. 4. "Satanical" tube Mushroom (Boletus satanas). By far the most splendid

of all the Boleti. Top nearly whiter very fleshy and a little viscid. Stem firm, ex-

quisitely reticulated. The under surface of the pileus is bright crimson. When
bruised or broken the inner fleshy substance becomes a deep blue. As its name mdi.

cates this belongs to the class of tube or pore-bearing fungi. The pores are upon
the under surface of the pileus and take the place of the gills or lamell of the

Agaricini group.
FIG. 5. "Trellised" Clathrus (Cllathrus canceThatus). This is a poisonous mush-

room of great beauty and variety. The fostor exhale4 from it is most repulsive. In
the young plant, however, the bad odor is not so strong, or may be altogether

wanting. .
FIG. 6. "Spring" Mushroom (Agaricus (Arnanita) vernus). This agaiC s found in
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the woods in the spring, and is white in all its parts. It is supposed to be verypoisonous..
Fia. 7. "Fiery" tube Mushroom (Boletus piperatus). One of the smaller Boleti.

Taste, highly acrid: grows in woods; it is probably dangerous; never attains a largesize.
FIG. 8. "Fly" Mushroom (Agaricus (Amanita) muscarius. This species, alliedto the perfectly wholesome red-fleshed mushroom, Amanita rubeseens, is a brightyellow just beneath the skin, the rest is white. It is usually a bright scarlet on top,

sometimes a deep yellow or orange. Few species can exceed it in beauty. It growsin some places in such profusion as to make the very ground scarlet. Found inbirch and pine, woods.
FIG. 9. "Ruddy-Milk" Mushroom (Lactarius rufus). Pileus fleshy, umbonate, at,

length funnel shaped, dry, zoneless, dark rufous; stem stuffed, rufous; gills crowded,ocherous and rufous. On bruising the gills a white milk exudes which is extremely
acrid and corrosive, a distinguishing mark.

FIG. 10. "Fiery Milk" Mushroom (Laetariu.s piperatus). So called from thepowerfully acrid milk which it contains, white and abundant. When the milk isplaced on the lips or tongue it produces thesensation of scalding or searing with a hotiron. Color white, inclining to cream; flesh firm and solid. Found in dry woods.FIG. 11. Bitter" Tube Mushroom (Boletus felleus). This mushroom is rare.Pileus is soft, smooth, brown, inclining to reddish grey; stem solid above, attenu-.
ated, reticulated; tubes or pores angular, flesh color, as well as the fleshy substanceof the pileus when broken. The flesh is very bitter.

FIG. 12. "Fetid Wood-Witch" (Phallus impudicus). Had not this species been
known tphave been eaten it would be hardlynecessary to have referred to it. Fliesappear relish it and devour it greedily. it is offensive and dangerous.

BUTTER AND FATS

ORI1*LDAL MICROSCOPIC INVESTIGATIONS.

In my early microscopic observations relating to butter 'and other
fats I recommended that, in order to procure highly- crystallized fats
suitable for microscopic test objects, each fat should be heated to a
temperature of 212° F., for one minute, strained to remove tissue,
etc., and allowed to cool slowly.

I now find that the fat should be heated, say over the flame of a
spirit lamp in a porcelain basin, until it begins to fume, no more, no
less, and allowed to cool slowly in the same vessel in which it ismelted. Not less than 2 ounces of fat should be melted for each ex-periment. Hard fats, such as beef fat, in order to obtain well de-
fined crystallization, should be treated as follows: Melt in a porce-
lain basin 2 ounces of pure fresh beef fat free from tissue, heat to
the fuming point; remove from the flame at once, allow it to cool
slowly until it becomes semisolid; at this juncture add to it 1 ounce
of sweet oil and mix; then allow it to cool slowly in a temperature
of about 75° F.

If this process is strictly followed larger and better defined groups
of crystals common to beef fat will be obtained than are produced
by my original method.

PLATE VI represents the general characteristics of the crystalline groupings of"butter and fats" when subjected to the above treatment. For the sake of con-
venience the different figures are separated by lines defining small squares on theplate.

FIG. 1. Pure lard crystals viewed by plain light. Their arrangement is that of
an aggregation of needle-like crystals proceeding from a common center

FIG. 2. The same viewed with polarized light, sometimes faintly showing a blackcross.
Fra. 3. Oleo crystals viewed by plain light. These are aggregations of branched.crystals, color faint, requiring high powers. say x 500, to discern their delicate

tracery, which closely resembles the crystalline arrangement of butter by plainlight.
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FIG. 4. The same object viewed by polarized light. The branohings are not as
visible and the black cross is reflected. Such groupings average about .008 of an
inch in diameter.

FIG. 5. A group of stearin crystals embedded in palmitin, as seen by polarized
light. This fairly represents the crystalline arrangement of commercial stearin.
The crystals of stearin appear vividly white under polarized light.

FIG. 6 represents the same group of crystals by plain light.
FiG. 7 represents a mixture of lard and stearinSO per cent of eachby plain

light.
'ia. 8. The same compound by polarized light.

FiG. 9 represents a compound of oleo and stearinSO per cent of eachby plain
light.

FIG. 10. Oleo and stearin by polarized light. The laro.e; central, well- defined
branchings represent the stearin, They appear very brilTiant in contrast with the
translucent mass of palmitin in which they are embedded. In this case the black
cross is always wanting. The small globose bodies at the right-hand lower corner
of the field are the usual forms of oleo crystallization viewed by pOlarized light.

FiG. 11. Compound of stearin and butterSO per cent of eachby plain light.
The central figure represents the stearin poorly.

FIG. 12. The same by polarized light. In this ease the branchings of the stearin
are very readily observed by polarized light, even with low powers. The stearin
largely occupies the field, embedded in the pahnitin. In the lower right-hand cor-
ner a small mass of crystallized butter is represented which has crystallized apait
from the stearin.

FIG. 13. ComJ?ound of lard and butter. This combination consists mostly of
palmitin, the principal fat of lard, and exhibits delicately branched crystals com-
mon to butter, viewed by plain light.

FIG. 14. Same compound viewed by polarized light. A faint black cross is ob-
served. Frequently in such cases a bright rosette-like crystal, or rather aggreg-
tion of crystals, is seen, which I consider consists of stearin. With regard to the
crystallization of stearin, so as to obtain uniform results, nothing is more simple.
I have experimented with the stearin of lard, cotton-seed oil, beef and mutton
tallow. The stearine crystal under the microscope with polarized, light has dis-
tinctive characteristics, whether seen as mere specks or as branching forms. Its
brilliancy exceeds that of all other fats under polarized light.

FIG. 15. Butter crystals by plain light.
FiG. 16. Butter crystals by polarized light.
FIG. 17. Butter crystals showing the rosette-like form in center, winch i con-

sider represents the natural stearin of butter which has crystallized apart from the
palmitin of the butter.

FiG. 18 represents a crystallization of butter which I have frequently met 'with In
butter that has been exposed previously to high atmospheric temperatures; but if
such a sample is again heated to the fuming point, as alreadydescribed, then slowly
cooled, and viewed with polarized light, the globose forms willagain appear as in
Fig. 16, changing in several days to those of Fig. 17, and again changing to those
represented by Fig. 18. Ultimately they take the forms represented In Figs. 22,28,
24, 25, 6, 27, 28, 29, and 30.

FIG. 19. Butter and its stearin represented. Stearin of pure butter is obtained
by compression, as follows: Place, say, 2 ounces of pure, fresh butter upon sev-
era! sheets of thick bibulous paper. After several days, most of the oil will be ab-
sorbed, remove the butter with a pallet knife and press it between several folds of
absorbent paper by means of a common letter press, thus removing the remaining
oil and some of the palmitin. Place the solid mass thus obtained in a porcelain cap-
sule over the flaqie of a spirit lamp and bring it to the fuming point. Then remove
it from the fire and strain out the casein, adding, when cooled to a semifluid con-
dition; about one third of itS weight in sweet oil. When quite cool examine a por
tion under the microscope with polarized light, using powers of X 100, turning the
polarizer so as to have a dark background, when the crystallized form of steail
will be observed as shown by Fig, 19; the stearin in this case has relatively mcreased
from loss of palmitin and its natural oil ih the process of compression and absorp.
tion.

FIG 20 Palmitinviewed by plam light x 500
FIG. 21. 2almithi and butter.
FIGS 81, 32, 88 84 85 and 36 represent varied views ofold oleomargarine

having described the microscopical characteristics of these corn-
mercial fats, any mieroscopist by the aid of Plate VI may soon. become
able to distinguish pure fat from that which has been adulterated.
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Hydnum. Agarious. Boletus
Spine Mushroom. Gill Mushroom. Pore Mushroom

Mycelium, or spawn.
Stipe, or stem.
lTolva, or wiapper.
Annulus, or ring.

B. Pileus, or cap.
P. Lame11, or gills



Hon. J. M. Rusi,
Secretary.

lEPORT OF THE BOTANIST.

SIR: I have the pleasure of presenting herewith a report of the
work of this Division for the year 1890. The report contains aen-
oral statement of the concerns of the Division and a few siort
papers on matters of general interest. The articles on forage experi-
ments in Kansas and in Mississippi are preliminary to full reports
to be presented for publication as bulletins.

Respectfully,

INTROtUCTION.

The Section of Vegetable Pathology having been created into a
separate Division, its work will be separately reported upon.

The appropriation for the Botanical Division provides for experi-
ments with forage plants, the development of the herbarium, and
other economic botanical work, mentioning specifically that upon
medicinal plants.

' ORAG EXPREIMENTS,

Grass Experiment Station at Garden City, Kansas,Tho Station
was established in August, 1888, with Dr. J.' A. Sewall, of Denver, as
superintendent. A short account 4' the plan of experiments under-
taken in the year 1889 is given in the report of the Botanist for that
year. During the present year these experiments have been con-
tinued and others instituted, so that with the added experience of the
previous year encouraging indications of practical and valuable re-
sults have been attained. A statement of the experiments and proc-
esses is given on page 383.

Grass experiments at Agricultural College, Mississippi.By an
agreement between the Secretary of Agriculture and Prof. S. M.
Tracy, Director of the State Agricultural Experiment Station of Mis-
sissippi, a series of forage experiments has been for two seasons con-
ducted in that State under the direction of the Botanist of this
Department and the superintendence of the director of the Station.
By this arrangement the expense of leasing land and putting up
buildings was saved to the Department, and excellent management
of the expenments was insured The Station itsolf is benefited by
the direct interest of the Department in its forage questions and by
its ability to make immediate local application of the results. A
preliminary report of this work is given on page 378.

GEO. VASEY,
Botanist.
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OTHER EXPERIMENTS.

The results attained at the Garden City Station are oniy in a gen-
eral way applicable to the whole, area of the arid lands. The cli-
matic conditions vary exceedingly, even within this area, and while
over a comparatively large portion the experiments and methods
here used are s tisfactory, for other portions it is necessary to make
new experiments and to test the methods first found useful. To ac-
complish this end arrangements have been made with the United
States Agricultural Experiment Stations at Fort Collins, ColoradO,
and Tucson, Arizona. About S acres of land was prepared at each
of those stations, and sown to seeds of grasses and forage plants,
with very poor results, probably due in part to the newness of the
land. The experiments will be continued. Arrangements have
been made with the Experiment Station at Las Cruces, New Mexico,
and the Experiment Station at Logan, Utah, for grass and forage ex
periments next season.

HERBARIUM.

During the last two years means have been given to the Division
to make collections of plants in little known regions, to provide for
their identification, and to publish the results.

During the present year Dr. Edward Palmer, an old and experi-
enced collector, has explored remote parts of Lower California,
Western Mexico, and Arizona, making valuable collections, which
add materially to the knowledge of the botanical character and re-
sources of those regions. Mr. J. H. Simpson was employed from
May to August, inclusive, to collect plants in the region of Manatee,
Florida. He collected such species as were known to be rare, or not
to have been found there previously, and made an annotated list of
all the plants of that district. Mr. G. C. Nealley, of Houston, Texas,
has been collecting since April 15, in Western Texas, for the most
part in the desert lands. He was directed to make collections of as
nearly as pOssible all the plants seen, and to take note of such as.
promised to be of value in the forage experiments. The plants col-
lected in 1888, 1889, and the present year form the basis of a flora of
Western Texas, now in preparation by Prof. J. M. Coulter under
the direction of the Botanist. On the 15th of September Mr. C. R.
Orcutt, of San Diego, California, started on a collecting trip for the
Department in the Colorado Desert of Southern California. The
specimens from this excursion have not yet been received. Other
collectors have been employed for shorter periods, and have added
materially to the growth of the herbarium.

The continuation of this method of obtaining specimens will
enable the Department to have fully represented in the herbarium
the plants of regions before little explored, and will insure a
valuable stock of specimens for exchange. It will be possible be-
fore the lapse of many years to prepare, from the data now accu-
mulating, handbooks covering the botany of the southwestern
States and Territories. Since the establishment of the United States
Agricultural Experiment Stations, there has been an especial de-
mand for such publications.

In addition to the specimens collected by the Division others have
been received in exchange, by purchase, and by contribution, so
that the number of sheets added 'to the National Herbarium during
the year July, 1889, to July, 1890, is about 6,000.

Exchanges of specimens from, the herbarium have been carried
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on ever since its establishment. Most of these exchanges have been
made for the purpose of adding desirable specimens to the collec-
tiin; but with certain institutions, namely, the State Agricultural
Colleges, the exchanges assumed the character of a duty. The
Division has continued to donate specimens and is desirous to aid
the colleges in every practicable way. Within the last few years
several of the Experiment Stations, not having access to any her-
barium, have applied to the Department or aid, and have received
sets of accurately identified economic plants. These sets have been
found especially necessary for reference by the Station botanists in
the naming of forage plants under experiment.

MEDICINAL PLANTS.

The work on medicinal plants thus far done by the Division has
been confined, for want, of sufficient means, to the illustration and
description, in the Annual Reports, of a small number of native spe-
cies known to have value in medicine. The object of such reports
was merely to enable persons of little botanical education to identify
the plants. In certain portions of the United States the collecting
of native drugs is an important local industry. It is proposed to
continue the investigation of our native medicinal plants, with ref-
erence to their commercial and economic relations. It is desirable
to make experiments in the cdllection of such kinds as are becoming
scarce in the wild state. Many requests come to the Department for
seeds of the well known medicinal plants of foreign countries, with
the vier of attempting their cultivation. An effort will be made to
obtain a supply of seeds of such kinds 'as are suited to our climate.

PUBLICATIONS.

Until the present year all the publications of the Division, except
the Annual Report of the Botanist, were issued in a series of bull-
tins. The subject-matter of these bulletins was of so varied a na-
ture and was 'directed to such different classes of readers that it was
found desirable to institute a new series of publications to contain
matter not of direct econonic importance. This was accordingly
done, by authority of the Secretary, and the title "Contributions
from the United States National Herbarium" was adopted. The
economy of this course lies in the fact that a smaller edition of these
publications is required, and a separate mailing list is kept for them.
I he Bulletins. henceforward will contain economic reports, the Con-
tributions scientific matter. Since my last Annual Report the fol-
lowing publications have been issued:
Special Bulletin. The Agricultural Grasses and Forage Plants of the United States,

by Dr. George Vasey. A new, revised, and enlarged edition, with 114 plates.
1889. (Pp. 1-148, with 114 plates engraved on wood, 8.)

Bulletm No. 12. Grasses of the Southwest: Plates and Descriptions of the Grasses
of the Desert Region of Western Texas, New Mexico, Arizona, and southern
California. Part 1. By Dr. George Vasey. Issued October 13, 1890. (Pp.
1-8+100 [unnumbered], with 50 lithograph plates, royal octavo.)

Contributions from the United States National Herbarium, No. 1. Issued June 13,
1890. 1.List of plants collected by Dr. Edward Palmer in 1888 in southern
California; by George Vasey and J. N. Rose. 11.List of plants collected by
Dr. Edward Palmer m 1889 at (1) Lagoon Head, (2) Cedros Island, (3) San Benito
Island, (4) Guadalupe Island, (5) head of the Gulf of California; by George Vasey
and J. N. Rose. (Pp. I-vm+1-28, 8'.)

Contributions from the United States National Herbarium, No. 2. Issued June 28,
1890. Upon a collection of plants made by G. C. Nealley in the region of the
Rio Grande. in Texas, from Brazos Santiago to El Paso County. By John M.
Coulter. (Pp. I-Iv+29-61+ index, 8.)
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INSECURITY OF THE HEEBARITJM.

The present insecurity of the National Herbarium from fire is the
cause of constant anxiety to those aquainted with ita condition
The collections have an actual market value of about $20,000, and as
certain portions could never be duplicated if destroyed, an additional
value, hardly to be estimated in money, is given So fully is the
necessity of safe quarters realized throughout the United States that
the American Association for the Advancement of Science, at its an-
nual meeting br 1890 in Indianapolis, passed resolutions calling the
attention of the Secretary of Agriculture and of the Secretary of the
Smithsonian Institution to the present insecurity of the Iterbarium,
and expressing an earnest desire that measures be taken to insure its
safety. Taking into consideration the need of safer quarters and the
inadequacy of space in the present building, it is 'earnestly recom-
mended that a commodious fire-proof building, Or portion of a
building, be provided for the National Herbarium.

MIS SISSIPPI EZPEItIMENT STATION.

B S. M. TRACY.

Tn 1888 Congress made provision for the prosecution of experi-
ments in the culture of forage crops, under the supervision of the
Department One of the stations for this work was located at the
State Experiment Station at Agricultural College, Mississipu, and
placed in charge of S. M. Tracy, the director of the Station. Seeds
of all the species which could be found in the markets were procured,
and correspondents in India, Australia, and other foreign countries
added many additional species. Seeds of the most promising native
sorts were collected, and during the past two seasons one hundred
and sixty-one species of grasses and thirty-eight of bther forage
plants have been under test. Nearly all of these have grown on
three sets of plots in order to test thei1 value for different soils,
and thirty-seven of them have been cultivated in the field on areas
of from 1 to 5 acres. Details in regard to the growth and character
of each, their probable value for cultivation in the Gulf States, to-
gether with results of chemical analyses, digestion testsLotc., will be
given in a special bulletin soon to be issued by the Department,
while the general results with the leading sorts are summed up as
follows:

With so many species, coming as they did from all parts of the
world, it was not expected that all, or even many of them, would
prove valuable for cultivation under the peculiar climatic and soil
conditions which exist in the Gulf States, where the gi owing season
for different plants extends nearly through the year, and where pro-
tracted summer drouths and excessive winter rains make it necessary
that hay and pasture fields should be able, to resist great atmos:Jherie
extremes. A large majoritr of the native forage plants in tiis re-
gion commence their growth late in the spring, but from about the
1st of April until December the pastures are abundant, and certain
kinds of hay may be cut at any time from June to November. The
great desideratum for this region is a plant which' will make a fair
growth for pasture during the cool and rainy months of the winter.
Whatever may be used for this purpose should be a perennial, so
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that fields need not be reseed.ed often; it should be adapted to great
differences in soils; the roots should be able to endure continued
drouth, and the forage must be relished by all kinds of stoc1. We
have no plants which continue an active growth throughout the year,
so that for a winter pasture plant we are obliged to look for one which
will not be choked out and destroyed by other plants which occup
the ground during the summer months. Among those species whic
have succeeded the best have been the following:

ORCHARD GRASS (Dactylis gloiherata).This grass has given tis a
better winter growth on heavy clay soils, without attention, than
has any other species which we have tested. It commences its
growth with the first warm days of February, and if not pastured is
ready to cut for hay in May, and will then afford excellent grazing
until checked by the summer drouth. With the first fall rains it
starts a new growth of leaves, making excellent fall pasture, and
keeping fresh and green all winter. Its habit of growing in large
clumps is against its use as a hay grass, but it bears grazing weil,
recOvers quickly when cropped down, and makes its best growth
during the cooler parts of the year.

RESCUE GRASS (B'rumu8 uniooides).This is an annual winter
grass which produces even more abundantly than does the orchard
grass, when sown on rich and not too heavy soil, but requires more
care in its management. If sown in September or October it will
usually make a heavy growth during the fall, and is often ready to
cut for hay as early as Tebruary, and may be cut once or twice more
before June. It disappears on the approach of hot weather, and if it
is desired to make the field a permanent meadow should not be cut
after April, so that the last groa th may ripen seed With favora
ble rains the seed will germinate in September or October, and will
then furnish abundant food during the winter. Where stock can
be taken from the pasture in tithe to permit the maturing of the
seed the grass will be practically permanent, but if this is not done
it will disappear after two or three seasons. Sown with equal care
it will give a better winter pasture than either oats or rye, and in
the spring can be plowed under with equal advantage as a fertilizer.
When properly handled it is one of our most valuable sorts, but
unless it receives attention to secure it an opportunity for self-seed-
ing it can not be relied on to form a permanent swath.

W &TER GRASS (Papalum dthtalum) This is a perennial species
which is indigenous throughout the Gulf States, and which seems
well worth cultivating. It grows from 3 to 5 feet high, bears drouth
well, and will grow on almost any soil. It is somewhat difficult to
propagate, as many of the seeds fail to germinate and it spreads slowly
trom the roots, but when once established it lasts indefinitely, remains
fresh and green through the winter excepting for a few days after
severe freezes, and is easily killed out when it lb desired to bring the
field into cultivation. It grows best on low ground, but when it has
been luted on dry clay hills it has made an excellent growth, and
now (Novembe 15) covers the ground with a dense mass of fresh
green leaves. It bears grazing well, is relished well by all kinds of
stock, and may be safely recommended for any locality south of lati-tude 350 We do not knOw that the seed has ever been offered for
sale.

CARPEI GRASS (Paspalumplatyeanle) This is a perennial species
which is indigenous to the southern part of the country, and which
has spread northward until it is now found ocdasionally as far üorth
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as Starkvile, Mississippi, but which is not abundant excepting along..
the coast region. Its flat and spreading habit makes it-of no value
for hay, but it furnishes excellent grazing during nearly the entire
winter. It grows best on rather low lands, and will bear closer graz-
ing and more tramping than any other grass we have. It starts
slowly from the seed, but when once established it grows rapidly,
and a single plant will cover from 10 to 20 square feet in a season.
It roots at every joint like the Bermuda, but unlike that, it can be
readily destroyed by cultivation. In favorable locations it occupies
the ground to the exclusion of all other plants, even the bitter-weed
(Helenium tenuifolium) being unable to grow through the close sod.
It starts slowly but plants from seed planted in March are now (No-.
vember 15) S feet in diameter and are unchecked by heavy frosts.

TERRELL GRASS (E lymus virginicus). This is another native per-
ennial which has, received but little attention, but which is of con-
siderable value for winter pasture. It grows most abundantly along
creek banks and on the borders of the woods, but will grow on almost
..ny soil. Its best growth is made during the fall and winter months,
and is ready to cut in May, but the hay made from it is rather poor
quality. Although a perennial it is best to take stock off the field
sufficiently early to allow the roots to become strong enough to stand
the summer drouth. Mr. A. S. Yarbrough, 0 Como, Mississippi,
who has grown it for many years, says:

It wifi stand cold and heat without injury, but it canjiot stand pasturing in sum-
mer. It and Japan Clover are the only forage plants that we'need, and about the
only ones that are worth growing. If sowed in September on either plowed or pas-
tured land, when the fall rains conimence it will begin to grow and be from 2 to
10 inches high by December 15, after which it can be grazed in suitable weather
through the winter and spring, when the land onght to be allowed to grow into
Japan Clover or Bermuda, but never pastured during the summer.

Experience with this grass at the station indicates that, like the
Australian oat, it will he of considerable value under good manage-
ment, but of little use' when it fails to receive the necessary attention.

TEx&s BLUE GRASS (Poa arachnifera).This is one of the most
widely advertised grasses in the whole South, but its real value for
general cultivation is still problematic. It is a perennial, and em-
phatically a winter growing species. In favorable locations it be-
gins its growth in October, and from November to May furnishes an
abundance of luxurious pasturage. It matures its seed in April,
and by the 1st of June the leaves become dry and withered, and
little is seen of it until October. It is difficult to propagate from
the seed, but can be increased rapidlyby means of suckers, which
are produced in immense numbers.. From the fact that it takes its,
period of rest during the summer it is able to endure the longest
drought without injury, and Professor Shelton reports that it is not
injured by cold in. Kansas. A rich loamy soil seems necessary for its
successful growth, and in many places where the soil has appeared
suitable the growth has been disappointing. At the Station it has
been planted in a dozen or more places and with varying results.
On .ich light soil it has made a compact vigorous sod, which fully
covered the ground irf six months after planting, and has furnished
excellent grazing for two years. Planted on equally good and well
prepared ground with Bermuda it has lived, but has increased very
little, and only occasional plants, are to be seen during the late
winter and spring months. On dry stiff clay it has nearly all died
during the first season, and on the so-called "black prairie" lands
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it has succeeded admirably. We have had no trouble in growin
it front seed when sowed in beds and cared for, but have faile
wholly in three attempts to grow it by sowing broadcast in the field.

RED To (Agrosis rndgaris).On low and damp soils this is a
valuable grass, as it remains fresh and green throughout the winter,
furnishes excellent grazing, and is not easily killed by overflows,
even when covered with water for two or three weeks at a time.
We have found no better grass for marshy lands and "seepy" hill-
sides, and it has done mdderately well where the ground was guite
dry. During the first season after sowing it makes but little show,
but becomes stronger and more dense with age, and maintains itself
well against weeds and other grasses. It will produce one cutting
of good hay, but its chief value here is as a winter and early spring
pasture.

CRAB GRASS (Panicum sangu'inale).This grass is found every-
where throughout the south in cultivated fields, where it springs up
after cultivation has ceased for the season and makes trom 1 to
2 tons per acre of excellent hay. On land wnich was plowed in
February we have cut four crops of about 1 ton each this year.
As its best growth is made in cultivated fields, and at a season when
other forage is abundant, it is not of special value for grazing, but
as the hay made from it is of very good quality, and costs nothing
but the cutting, it is highly prized by many farmers.

BERMUDA (Cynodom dac&ylon).This is one of the most widely
diffused and best known of southern grasses, being found in all of
the country south of the Ohio River. It is a perennial, but starts
late in the season, and is killed down by moderate frosts. It suc-
ceeds best on rich bottom lands, where it will yield two cuttings in a
season, making from 2 to 4 tons of hay per acre. This hay is of the
very best quality, being especially valuable for horses and mules.
When once established in a field it is very difficult to eradicate, and
this is a decided objection to its general cultivatiOn.

JOHNSON GRASS (Sorghum haiepense).T his is at the same time
one of the most valuable grasses and one of the most troublesome
pests to be found in the South. It is a perennial which is easily prop-
agated either by seeds or roots. It makes its best growth on rich
bottom lands, where it soon occupies the whole ground, and will give
three cuttings of about 2 tons each when in good condition. The
hay is of excellent quality and is relished by all kinds of stock. The
thick and fleshy roots soon become interlaced and matted in the soil,
so that at intervals of three or four years the yield of hay is mate-
rially decreased, and the ground should be broken and harrowed,
after which the grass becomes as vigorous as when first planted.
The planter who wishes to grow hay and nothing else will. find this
a valuable species. As it requires a loose soil for its growth, it is of
but little value for grazing, and but little is seen of it the secoid sea-
son that land is pastured. The objections to its cultivation are the
rapidity with which it spreads to fields where it is not wanted, and
the great difficulty of eradicating it from fields where it has become
established. When fields are pastured it will soon almost disappear.
but the roots remain alive and will again take possession of the field
as soon as it is plowed. Instances are known where fifteen and even
twenty years of continuous pasturing have failed to produce any ap-
preciable effect on the vitalfty of the roots. It can be killed by coy-
ering with salt to the depth of an inch or more, and weekly hoeings
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for a year will destroy most of it, hut the work must be continued
during the second season to make it complete

Through the Gulf States are a number of forage plants1 not grasses,
which add largely to both the hay and pasture resources of the
country, and which should be mentioned in this connection. The
most important of these is Japan Clover (Lespedeza sriata), which,
was introducedprobably from Japanabout thirty years ago, and
which has now become thoroughly naturalized as far north as the
Ohio River. It is an annual, but when introduced it perpetuates
itself without care, and will make a fair growth on the poorest and
dryest of cTay hills. It starts rather late in the spring, making but
litlle show before June, but from that time on it grows rapidly and
is' eaten greedily by all kinds of stock. it continues its growth until
killed by frost. On sterile soil its growth is flat and spreading, and
it is fit only for pasture, but where the soil is of good quality it will
grow from 20 to 30 inches in height and yield from 2 to 3 tons of
hay per acre, which is fiylly equal in value to the best clover hay,
and is probably the most profitable hay which can be grown here
for feeding to rnilch cows or for fattening purposes.

ALFALFA (Medieago sativa) has been grown with varying results.
On moderately rich and somewhat sandy soils it has proved very
valuable for soiling purposes, furnishing cuttings as early as Feb-
ruary, with frequent successions until late in summer. It also fur-
nishes excellent winter pasture and is a profitable crop on suitable
soils. On heavy clay, and dry hills, its growth has been weak and
unsatisfactory. If pastured on alfalfa during the spring, cattle are
seldom injured, but if not accustomed to it they are frequently at-
tacked by bloat when turned into a field containing a rank growth,
though it is probably no more dangerous in this regard than is red
clover.

MELILOTUS (Melilotusalba).This plant bears a close resemblance
to alfalfa, but is larger and coarser in every way and is especiall
adapted to use on caloareous soils. It will make an excellent growt
on the "rotten limestone" hills which are so barren that they will
ust'ain no other plants, but is of almost no value on the red clays

which contain but little lime It is not generally liked by animals
unaccustomed to its use, but it starts into growth very early in the
spring when green forage is scarce, and if stock are turned onto it at
that time they very soon acquire 'i taste for it and eat it readily
through the remainder of the season. When grown for bay one'
crop can usually be cut in the fall, after sowing in the spring, and
during the next season two crops may be cut, after which it should
be allowed to mature seed Unless cut early the stems become bard
and woody, and in all. cases care is necessary in handling in order to
prevent the loss of leaves, which drop from the stems very easily
Excellent hay can be made by sowing inelilotus on lands which have
been ',et in Johnson grass, the mixture seeming to improve the pala-
tability of both From land cultivated in this manner we have seen
three cuttings, of about 2 tons each, made in a season

IEXIOAN CLOVER (Richardsonia scabra )This is an annual plant
belonging to the Rttbiaceca or Madder family, which has been intro
duced from Mexico It makes its growth during the latter part of
the season, coming up in cultivated fields after other crops have been
laid by or removed, and by fall covering the ground with a dense
growth of about 2 feet in height, and making a heavy yield of ex-
cellent hay. Enough seed will be left on the ground so that it will



DIVISION OF BOTANY.

iot need to be sowed a second time. The plant is so succulent tMt
the bay is somewhat difficult to cure, but is relished by all kinds of
stock. It succeeds best on the sandy lands in the pine woods along
the coast, but has made heavy crops when sown on rich soil at the
station, and a moderate crop the second season on the same land with-
out plowing. It is excellent for late summer and fall pasture, but
is worthless at other times.

Many of the grasses and forage plants which are valued highly in
the North have proved of little use when planted here. Among the
more prominent are these:

TIMOTHY (Phleum pratense), which makes a weak growth for a
year or two, but soon succumbs to the encroachments of the more
vigorous native grasses and weeds. The apparent reason for this is
that the bulbs and roots become so weakened by the continued
growth to which they are stimulated during the "warm spells" of
winter, that they are unable to withstand the strain of the summer
heat and drouth.

KENTUCKY BLUEGRASS (Poa pratensis) is also practically a fail-
ure here. Where the soil is rich and moist, especially if partially
shaded, it will make a weak growth, but will, very rarely make the
close and even sod so characterestic farther North. Repeated at-
tempts to grow it here have beeii made during the last ten years, but
total failure is the almost invariable result. Occasional patches of
it may be seen, but these are not of sufficient size or evenness to be
of any value either for pasture or lawn.

MEADOW FOXTAIL (Alopecurus pratensis) has done but little bet-
ter than timothy, though it has afforded slightly better grazing.

None of the Fescue grasses (Festucas) have done well. They grow
fairly during the cool weather, but the warm summer rains cause
them to decay.

Tle Ray grasses (Loliunrs) have also proved y-orthless. They
start readily from seed sown either in fall or spring and make a vig-
orous growth till warm weather comes, after which they dwindle
and soon disappear. We have succeeded in preserving plots through
the summer only with the greatest care, aiid from five sowings in
the field of the Italian, English, and perennial varieties we have
nothing left excepting an occasional plant. None of them seem able
to stand our long summers, and can not be recommended for the
Southern States.

RED CLOVER (Trifolium pratense) is of far less value here thaü in
the Northern States. It starts readily, and may be cut two or three
times during the season, but usually, ceases to grow in July or
August, and the fall rains stimulate such a vigorous growth of other
plants that the clover is choked out and the next year the stand is
'patchy" and irregular. On occasional fields the clover will main-
tarn itself for several years and produce heavy crops, but such fields
are quite exceptional.

EXpERIM1 STATION AT GARDEN CITY, KANSAS.

In the Report of the Secretary of Agriculture for 1889, in the
botanical part, there was published an account of the organization
of an Experiment Station at Garden Oity, Kansas, for the purpose
of experimenting in the cultivation of grasses and forage plants
suitable to the arid districts of the West. A statement was made
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of the work which had been performed up to that time. I will now
continue this report for the present year. The land was plowed and
put into as good condition as possible, the newly broken ground was
again plowed, the sod cut into pieces with the disk harrow, and fur-
ther pulverized by means of a special thousand-toothed harrow, in-
vented by the superiiitendent of the Station, Dr. J. A. Sewall. Two
thousand pounds of seeds of native grasses had been collected the
preceding autumn, and these., together with several hundred pouiids
of foreign seeds, were sown. The native seeds were of tho following
kinds; the amount of land for each kind is given:

Chrysopogon nutans, 2 acres.
Panicum virgatum, 20 acres.
Agropyrum glauoum, 5 acres.

The foreigti grasses were as fo
Festuca e2atior, 5 acres.
Arrheatherurn. avenaceum, 1 acre.
Hoteus lanatus, 2 acres.
Agrostis stolonifera, 1 acre.
Bronuts inermis, 3 acres.

Of foreign forage plants were. the following:
Goats' Rue(Galega officinalis), one fourth

acre.
Hairy Vetch ( Vicia villosa and Lathyrus

hirsutus), one fourth acre.
B okhara Clover (Melilotus aTha), one

eighth acre.
Alfalfa (Medicago sativa), 10 acres.

In addition there were sowed and planted on the 160-acre field, 40
acres winter rye, sowed in September, 1889; 8 acres Polish wheat,
and 80 acres in different varieties of sorghum.

The result for this year, so far as the grasses were concerned,
was very disappointing. Most of the kinds germinated and made
a satisfactory growth up to June 1, after which for want of rain
they suffered sadly, and most of them at the end of the season were
complete failures. Of those surviving, the most promising kinds.
were Brornus inermis, Panicuni virgatum and Agropyrum glaucum.
The two Andropogons and the Chrysopogons mainly failed, proba-
bly on account of the seed having been collected before it whs mature.
The failure of some is attributed toTheing sown on nw ground in
which the old sod had not become thoroughly disintërated.

Of the forage plants Galega offlcinali, Anrhylhs vulnerar?a, Ono-
brychis saliva, and Medicago saliva,,although they suffered much
from the drouth, yet maintained life, and with a favorable winter
will probably recOver vigor the coming spring. There is encour-
agement to expect this from the fact that the same plants of last
year's sowing maintained a vigorous growth in spite of the drouth
of this season, some of them even affording a good cutting for hay.
The most promising of these are: (1) Sainfoin (Onobrychis saliva);
(2) Burnet (Poleriu..vi sp.); (3) Goats' Rue (Galega officimalis); (4)
Spanish Clover (Ant hyllis 'vulneraria).

The Melilotus alba or Bokhara Clover made a good crop, as it
will no doubt do in the driest season, the only difficulty being that
cattle do not like it and have to be trained to eating it. It is main-
tained, however, by many who raise it in the south that cattle are
readily brought to eating and relishing it, and if that circumstance

Sainfoin (Onobrychi. sativa), one half
acre.

S purry (Sperguta maxima), one half
acre.

(Lotus major), one half acre.
Serradella (Ornithopus sativus), one half

acre.

Andropogon provincialis, 2 acres.
Andropogon Haltii, 1 acre.

ilows:
Festuca heterophylla, 2 acres.
Festuca ovin.a, 2 acres.
Elusine (Jorocana, 3 acres.
Cynodon. dactylon, I acre.
Lolium perenne, 2 acres.
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can be depended upon there need be no want of abundance of forage
on the most arid soils. But' the discouragements of this year with
respect to the growth of the grasses, were partly compensated for in
another direction. Knowing that in California, Utah, and Arizona,
where perennial grasses have not succeeded, some of the grains, as
barley and wheat, are cultivated as forage, an experiment was
undertaken with winter rye. About 40 acres of this were sown in
September, 1889. This came up and grew well until winter, and in
the spring of the present year up to the 1st of June, when the Super-
intendent of the Station (Dr. J. A. Sewall, of Denver) said it was
equal to any rye he had seen in Colorado even with irrigation, and
if the rainfall for June had been an average one it was estimated
that it would have yielded 25 bushels per acre. About 2 acres were
cut and made into hay, the rest grew until it was harvested, when it
threshed out about 17 bushels per acre. Another experiment was
with Polish wheat (Triticum Polonicum). About 10 bushels of this
was sown in March and harvested about the 25th of June, maturing
in about one hundred days. Up to the 1st of June this was very
promising, but the drouth following prevented its full development;
still it gave at harvest 8 bushels per acre of excellent wheat of this
variety. In fact it attracted a great deal of attention. A sample of
it was sent to the State Fair at Topeka, and would have taken first
premium had it not finally been ruled out of the wheat list and
classed with rye. The surplus of the rye and wheat, after reserv-
ing sufficient for the use of the Station, was gratuitously distributed
to the farmers of the surrounding country for seed purpose, in quan-
tities of from one half a bushel to 2 bushels, and it was eagerly
sought for. The lesson of this experiment is that in the most un-
favorable season it seems possible for the farmer to provide a large
amount of fodder, as well as a fair quantity of grain, by utilizing
the winter and spring rains.

In addition to what has been already mentioned, about 80 acres
were planted to different varieties of sorghum, all of which pre-
sented an appearance of great thrift up to the 1st of June, when the
drouth, and those peculiar desiccating winds to which Kansas is
subject, arrested their development and ruined the greater part of
the yield, only one variety, locally called Jerusalem corn (appar-
ently a variety of Millo Maize), maintained a good degree of hardi-
ness and vigor and matured a fair crop of seed, which is of great
value as a feed for poultry, hogs, and other animals.

These experiments illustrate and emphasize the line upon which
such investigations should be pursued. It is very rarely that the
seasons fail at both ends of the year, and by a proper selection of
grain, grasses, and other economic plants, there will rarely be a
total failure of crops. The early maturing winter and spring
grains and the hardier kinds of sorghums may be pretty confidently
relied upon for food crops atid fodder; then there is little doubt
that the grass s and forage plants now under trial will prove suc-
cessful, and other plants, as sugar-sorghum, corn, oats, beans, castor
beans, root-crops, etc., may take the chances of the seasons, which
three times out of four will probably be favorable to them. Cer-
tainly the immense importance of making these arid lands inhabit-
able will justify most protracted and exhaustive experimental work
at this and Other stations.

During this year the rainfall at the Station. from the 1st of Janu-
ary until the 1st of June amounted to 9 inches, and from the let of

AG9O 25
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June until the 25th of October a trifle over 3 inches, making less
than 13 inches during nearly ten months, considerably less than the
average of many years, and sufficient to account for the failure of
many of the grasses.

By the kindness of General A. W. Greely, I am able to present &
table of temperature and rainfall at Dodge City, Kansas, for a period
of sixteen years. This place is on the 100th meridian, a degree far-
ther east than Garden City. It will be noted that there is great
irregularity in the amount of rainfall, particularly during the sum-
mer months. During the sixteen years given, the quantity for those
months varies from 4.67 inches (for 1890) to 18.89 inches (for 1884).
Only two other years of the sixteen was the summer rainfall nearly
as low as the present one, viz, in 1876, 4.79 inches, and in 1882,
5.63 inches. The chances are that such .a dry summer as the pres-
ent will not occur again in many years, and if the grasses now liv-
ing can be carried over the year they may be fairly established.
The table of temperature gives only the average for each month.
I am informed that for many days during the summer, at the Sta-
tion, the thermometer reached from 103° to 110° inthe shade. Very
little vegetation can pass through such an ordeal as this intense heat
combined with the prevailing drought.

Mean temperature a Dodge City, Kansas, since January, 1875, as recorded bj the
United States Signal Service Office.

Rainfall at Dodge City, Kansas, since January 1875.

MouthS. 187S. 1875. 1877. 1878. 1879. 1880. 1881. 1882. 1;';3. 1884. 1885. 1885. 1887. 1888. 1889. 1890.

January 18.9 35.3 28.9 82.0 23.8 38.2 20.1 31.1 22.1 28.6 18.4 16.5 27.1 22.8 28.9 27.2
February 29.8 44,5 87.1 88.2 32.5 39.3 20.8 88.1 26.2 28.5 25.8 35. 30.5 37.7 29.0 *2.4
March 38,1 34.7 42.6 49.3 47.7 40. 89.8 40.8 40. 41.8 40.9 39.0 44.6 86.5 43. 42.5
Apr11 47.9 56.6 50.1 55,9 57.0 54.8 53.1 52.5 51.o 42.1 54.4 51.0 54.4 50.0 56.6 54.2
May
June
July

65.4
75.4
75.5

64.5
71,2
79.0

62.7
70.6
77.5

61.9
70,5
80.0

68.
76.0
80.4

68.2
74.7
76.4

63.6
76.9
77.8

56,5
73.1
74,676.2

60..
70,5

59.8
71.2
76.6

58.7
71.2
76.3

67. 85.4
71.2 74.0
78.2 78.7

60.5
74,5
80.0

68.
69.8
77.5

63,6
75.0
82.4

August 74.6 77,2 78.2 79.0 75.6 74. 78.0 78.9 71.7 71.8 73.1 78.3 74,874.4 76.9 88.4
September 68.7 60.7 68.4 67.9 66.2 65.8 67.7 68.0 64.1 70.3 85.0 67.6 68.2 67.8 60.3 83.2
October 56.6 52.6 51.7 54,0 59.5 51.8 56.5 56.6 50.8 57.6 57.8 58.8 58.7 55,1 55.6 35.5
November 89,9 35.4 88,6 45.4 40.7 26. 37.7 40.1 41.8 41.6 43.2 88.1 42.5 41.2 87.4
L)ecember 40.7 21.1 39.0 23.3 25.7 24.9 35.9 31.7 34.8 21.0 86.6 28.8 28.1) 88.4 44.6

Means 51.0 53.2 53.5 54,4 54.3 52.9 58.0 53.6 51.1 51.2 51.5 52.5 58.6 58.8 54.8

Montbs. 1875. 1876.

0.00
0.05

1877. 1878. 1879.

0.8
0,08

1880.

0.00
0.00

1881. 1882.

0.52
0.22

1883.

0.44
1.42

1880. 18811. 1886. 1887. 1888. 189. 1290.

,Tanuary
lrebruery

0.12
0,10

0.18
0,56

0,21
1,13

0.15
1.63

0.08
0.28

0.52
0.47

1.
0.46

0.07
0.58

0.28
0.73

1.69
0,84

0.42
0.89

March
April
May

0.04
0,72
2.26

3.59
0.10
1,15

0,25
8.38
4.96

1.01
1.08
4.63

0.17
0,40
0 90

0.04
0.11
8.01

0.50
2.88

12.82

0.24
0,68
3.87

0.42
2.40
5,41

1.91
1,07
4,4.8

0.75
1.39
4.07

1.50
1.90
0.40

0,17
2,46
3.89

0.98
4.08
2.86

1.38
2.12
1.54

0,05
2.90
1.19

June
July 5.28 2.26 1.79 1.61

0,642.538.922.194.401.591.771.51
3.90 4.00 5.06 8.04

4.31
2,61

7,57
6.40

2,0'2
6.03 2.07 1.00

5.474.005,168.43
4. 2.02

1.00
0.22

August
September .... 182 2.13 0.50 0.76 0.80 0.32

2.051,084.094.488,755.172.361.075.664.821.802.462.28
3.13 0.15 1.32 0.23 3.48 2.33 0.14

8.00
0.78

2.14
0.86

3.45
0.57

October . 0.06 1.00 3.84 0(t) 0,00 1,42 2.19 1,02 3.32 1.50 1.06 0.48 0.48 0.81 2. 0.89
November 0.00 '1.85 0,38 0.60 0,04 2.48 0,95 0,11 0.12 0.88 0.36 0.24 0,38 0. 0,77
December 0.09 0.15 4.36 0.19 0.12 0,03 0.61 0.11 1.07 1.10 1.76 0.25 0.54 0.28 0.00...

Total 10.69 15.4027.8917.8615.4318.1255.5518.1426.5085.3628.71 19.8315.71 22.5418.17
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GRASSES FOR ARID DISTRICTS.

Many inquiries are made as to what grasses and forage plants can
be tried in the arid districts. In general I will say, such kinds as are
observed to thrive and produce a large or at least a fair amount of
nutritious forage in the region under consideration. In our experi-
ments we have rather acted on the supposition that any and every-
thing might be given a trial, notwithstanding the probability that
nine tenths of all kinds tried would prove failures. Repeated failures
with any particular kinds will soon eliminate such from the list of
further trials, and cause us to continue work with a greatly reduced
number. Yet we may get much help from the establishment of some
general principles.

No perennial grasses with broad leaves can be expected to
answer the purpose. Such kinds are of vigorous growth and require
a large supply of water to come to maturity.

Grasses with strong, deeply penetrating roots, are generally
best adapted to endure long periods of drouth.

Grasses with bulbous enlargement at the base of the cuim, and
these with thickened rhizomas, and those with creeping and rooting
stems are generally able to bear drouth on account of the nutriment
stored up in their tissues. Some species of Panicum. and some of
Phalaris are promising kinds, from this peculiarity.

Some kinds produce a large quantity of fohage near the
ground, which serves as mulch to protect the soil beneath from
rapid evaporation, and are able hence to survive drouth. Of this
kind is Bromus imermis, a European grass recently introduced; Lo-
hum perenne, or perennial rye grass; and Festuca elatior, or tall
fescue. The common grama grass, Bouleloua oligostachya, and
buffalo grass, Buchke dae.tyloides, owe their value largely to the
property of forming a close mat of interwoven stems and leaves
upon the surface of the ground. Sporobotus cryptandrus and Spor-
obolus airoide.s, two kinds of wire grass native to the plains, owe
their persistence to their hold upon the ground by means of their
strong penetrating roots.

Generally the grasses for cultivation in arid soils are to be
sought for in the arid country itself. They are existing there, but
in small quantities or in special localities, and are waiting to be
looked up and brought under the protecting influence of cultivation.
True, there are several desert regions where at present agriculture
is impossible without irrigation, but even in southern New Mexico
and Arizona there are broad elevated plains where water is obtain-
able witlun less thin a hundred feet, and where there is evidence in
the existing vegetation that systematic cultivation of properly se-
lected grasses might be expected to secure a roatly increased pro-
duction of useful vegetation. The grasses which I would select for
cultivation there, are very different from those I would recommend
for Kansas and similar northern re°ions. Among the species I
would select in that region are: (1) fianicurn virgatum, sometimes
called Switch grass; (2) Panicum bulbosurn, with thickened bulb-
like cuims; (3) Setaria caudata, a kind of perennial pigeon-grass;
(4) Andropogon. .scoparus, or broom grass, (5) Phalaris i'ntermedia,
or Wild Canary grass; (6) Sporobolus airoides, and (7) Sporobolus
JVrighiii, sometimes called Saceatone; (8) Pappophorum laguroi-
eum with no çomo name. I dditio to thsç oe o
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European grasses and forage plants which are under trial at Garden
City may be found suitable.

NOXIOUS WEEDa

By F. V. C0VILLE.

ORDER COMPOSlTA.

Horseweed (Ambrosia trifida).

[Plate L]

Plant annual, robust. Stem simple, erect, terete, striate, hispid, 3 to 10 or even
15 feet high, often 1 inch in diameter at the base. Leaves opposite, large, petio-
late, 3-lobed, strigose on both surfaces; lobes oblong to lanceolate, acuminate, ser-
rate; upper leaves often oblong-lanceolate and not lobed. Inflorescence a panicu-
late leafy cyme of slender racemes. Heads momucious; staminate pendulous at
the ends of filiform pedicels (about one fourth of an inch long), with a fiat involucre
about one fifth of an inch in diameter; pistillate few, sessile at the base of the ra-
ceme, 1 to 3 together in the axil of a leafy bract. Staminate flowers minute, sev-
eral in each head; pistillate flowers single in the head, the involucre surrounding
it closely and resembling an ovary. Fruit seed-like, obovoid, slightly compressed,
one third to one half an inch long, about 6-ribbed, with several sharp tubercies
toward the apex.

Horseweed is a native of the United States, and is distributed
throughout the country east of and extending somewhat into the
Great Plains. It grows in all tilled soils, but especially in rich
river bottoms, forming, if left to itself, a dense growth and choking
out most other plants. It is easily subdued by mowing and plow-
ing. In copses and open woods along streams and by the margins
of fields it is usually left to mature its fruit, and it is a matter. of
economy to mow such patches of the plant as often as they flower.
The fruit, which exactly resembles a seed, is undoubtedly trans-
ported and widely scattered by the floods characteristic of alluvial
plains, so that something more than the local extermination of the
plant is necessary to prevent its growth.

One correspondent from Texas says that the plant makes a fodder
which is freely eaten by horses and cattle.

Orange Hawkweed (Hieraeium aurantiacum).

[Plate II.]

Perennial by slender rootstoeks and by runners. Stem simple, erect, 1 to 1 feet
high, nearly leafless, densely hirsute, the hairs toward the apex of the stem black
at the base. Leaves mostly radical, oblong-lanceolate, denticulate, hirsute on both
sides, sessile, those of the stem 2 or 3, all but the lowest reduced to bracts. Heads
in a bracted-cyme; peduncles with black glandular hairs and a close brown coating
of stellate hairs; involucre about one third of an inch in diameter, its bracts linear-
lanceolate, little imbricated, provided on the back with straight, glandular, and
stellate hairs. Flowers all perfect, with ligulate orange-colored corollas. Acheriia
about 1 line long, dark brown, linear in outline, terete, 10-ribbed, truncate; pappas a
row of dirty-white capillary bristles.

This plant has been recently introduced into the eastern United
States from Europe. lt has appeared thus far mostly in pastures
and roadsides, where the grass is not tall, a single plant giving rise
in a few years, by its rootstocks and runners, to a large patch tena-
cious of life, and taking almost complete possession of the soil.
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When to this characteristic is added its capability of prod urng a
large number of seeds adapted to dispersion by the wind, an idea of
its pestiferous nature may be obtained. The orange colored flower
heads are strikingly pretty.

ORDER SCROPHULARIACILE.

Toad flax (Linaria canadensis).

[Plate Ill.]

Plant perennial, spreading by rootstocks. Stem erect, usually unbranched, corn-
monly 1 to 2+ feet high, smooth. Leaves numerous, alternate. sessile, linear to
linear-oblanceolate, 1 to 2+ inches long, one twelfth to one fourth of an inch broad,
acute at the apex, smooth. Flowers short-pediceled in an erect terminal raceme,
elongating as it flowers to a length of sometimes 8 inches. Calyx of 5 ovate acute
sepals about one sixth of an inch long, not enlarging in fruit. Corolla pale yellow,
the parts united into a tube, irregular, 2-lipped, the orifice closed, three fourths to
1 inch long, with a straight, downwardly projecting spur; upper lip 2-lobed, erect;
lower lip 3-lobed, bearded at the base, reflexed, spreading, middle lobe much the
smallest. Stamens 4, borne on the base of the corolla-tube, anthers included.
Ovary 2-celled; placenta3 axile; ovules numerous; style 1, fihiform, not projecting
from the corolla; stigma capitate-hilobed. Fruit an ovoid obtuse pod. Seeds small,
flat, circular, surrounded by a wing.

In appearanoe this is a pretty and, in mass, a striking plant, but
when bruised it has a characteristic rank odor. It is native in
Europe, but fully naturalized in the eastern United States in pas-
tures, meadows, and roadsides. When once started in a place it
spreads rapidly and persistently by its long rootstocks underground.
Its favorite situation is in rather dry soils, and careful and persist-
ent cultivation is required to exterminate it.

ORDER CONVOLVULACE.1E.

Clover dodder (Cuscuta trifolii)

[Plate rv.j

Plant annual, parasitic without chlorophyll. Roots none. Stem fihiform, yellow,
twining, attached to its host by sucker-like disks. Leaves reduced to inconspicuous
scales. Flowers white, about one half of an inch broad, in small glomerate clusters.
Sepals 5, ovate acute. Corolla gamopetalous, twice as long as the caiyx, 5-lobed;
lobes spreading, acute. Stamens 5, inserted on the corolla, each subtended by a
large ciliate scale. Styles 2. Stigmas 2, elongated, not ciliate. Fruit a circuin-
scissile capsule.

This parasite is a native of Europe, supposed to have been intro-
duced into the United States with clover seed. It has appeared occa-
sionally in various parts of the United States and within the last
two years has been prevalent in Missouri.

There are twenty-one species of Cuscuta native in the United
States, all leafless twining iants, with fihiform stems, parasitic on
various hosts. Three introuced species are known: One from Chili
on alfalfa, another from Europe on flax, and the third the one under
consideration. Clover dodder may be readily distinguished from all
our other species, except flax dodde, by its elongated instead of
capitate stigmas, and from that species by growing upon clover
instead of flax.

A clover field usually becomes infested with the parasite from the
sowing of seed containing that of dodder. The dodder seeds ger-
minate in the ground, sending up slender leafless stems, which twine
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about the clover nd obtain nourishment from it through the disks
that are soon developed. The lower part of the stem then dies and
connection with the ground is lost. The yellow threads continue to
develop rapidly until a circular patch of clover is covered by it, and
the host becomes so weakened by the loss of its sap that it finally
turns brown, dies, and rots,

The remedy is first to obtain a pure quality of clover seed. Dod
der seeds are similar to those of clover, but of smaller size and capable
of separation by screening. If a meadow is but slightly infested
each patch containing the parasite should be mowed and destroyed
as soon as seen, and if no plants are allowed to seed the clover will
be saved. When, however, a meadow is thoroughly sprinkled with
dodder the whole must be plowed and other crops lantod for a few
years, when all the dodder seeds will have germinated and died.
Under no circumstances should an infested crop be saved for seed.

ORDER PLANTAG1NE..

Thiglish Plantain (Plantaao laneeolata).

tPlate v.j

Plant perennial. Rootstock short, thick, nearly erect. Leaves all radical, long-
petioled; blade oblong-lanceolate to linear-lanceolate, acute or acuminate at both
ends, 3 to 5, rarely 7 ribbed, denticulate, from pilose to nearly smooth, 8 to 8 inches
long. Inflorescence a solid spike about one third of an inch in diameter, from 2
inches long to very short, borne on a naked slender scape about twice as long as the
leaves. Flowers perfect, single in the axil pf an ovate, i-nerved, papery bract
shorter than its flower. Sepals 3 (One composed of two united), papery, ovate; one
2-nerved, the others 1nerved. Corolla in one piece, with four abruptly spreadiig,
ovate, 1-nerved lobes, each about 1 line long. Stamens 4, borne on the tube of the
corolla, not extending from it. Ovary 2-celled, 2-ovuled. Seeds 2, oval, rather flat,
hollowed on one face, about 1 line long.

This plantain has long been naturalized in the United States, com-
ing originally from Europe. It is now found throughout almost
the entire country, in pastures, meadows, and lawns. Its seed is
easily distinguished from that of grasses and other forage plants,
which should always be examined before planting. If the weed is
once established, plow it under and cultivate the soil for a year or
more.

It has often been used as a forage plant in England, but an the
United States it has proved thus far undesirable

ORDER GRAMINE.

liar Grass (Qenchrus trthu1oid).

1Pte VI.]

Plant annuaL Stem spreading and branching at base, from a few inches to8 feet
high. Leaves of the stem 8 to 10, usually glabrous; blade 0 inches long or less, ito
2 lines broad, flat or sometimes involute. Infiorescence a spike of burs, these con-
sisting of a cluster of two or three spikelets inclosed in an involucre provided with
barbed spines and bristles. Flowers in each spikelet 2, one staminate, the other
fertile, grains when mature remaining inclosed in the involuore.

This native grass is common throughout the southern portion of
the United States and Mexico, extending northward in warm, sandy
regions into the Northern States. In some parts of the Great
Plains it takes almost entire possession of cultivated fields late m
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the season, ripening its grains for the next year, and offering great
annoyance to cattle and to men. The barbed spines easily penetrate
the flesh and are painfully irritating.

Thorough cultivation should be adopted until the crops are har-
vested, and after that sufficient plowing to prevent the maturing of
the grains

NEW FODDER GRASSES.

We add here the figures and descriptions of two grasses which
are considered as having much value for fodder in the South. They
would have been included in a former publication but that the
plates could not be prepared in season.

ORDER GRAMrNE.

Pearl Millet, Cat-tail Millet, Egyptian Millet (Pennisetum typhoideum).

[Plate VII.]

A tall, erect, thick-stemmed grass growing to the height of 6 feet
or more. It has an abundance of broad leaves and is terminated
by a spike-like panicle, which is compact and cylindrical; a foot
long, and resembling the common cat-tail. The panicle is studded
with small obovate grains, which are surrounded at the base by
numerous coarse hairs or bristles. It is probably a native of the
East Indies, where it has long been cultivated, and forms an impor-
tant article of food. It is also cultivated in Arabia and in Central
Africa. It has been cultivated in the Southern States for fodder
and on rich ground produces an enormous yield. It may be cut
several times during the season, and after cutting sends up numer-
ons sprouts with broad, succulent leaves, and juicy sweet stalks.
On rich ground it produces so abundantly as to make it difficult to
find room to cure it into fodder. Cattle and horses are very fond of
it both green and when cured. It is an annual, and will not mature
its seeds except in a warm climate.

ORDER GRAMINE.

Teff (Eragrostis abyssinicu.

[Plate Vifi.]

An annual grass growing to the height of 2 or 3 feet. The stem
is rather weak and branching, the large top when in fruit bending
over gracefully. The panicle is large and diffuse, the branches fine
and much subdivided, the spikelets small, several flowered, and on
slender pedicels.

This grass was introduced from Abyssinia, where it is cultivated
under the name of Teff, and is used by the natives as food. It has
been cultivated in some of the Southern States, and is said to be
remarkably productive and valuable for hay. It may be cultivated
at altitudes of 6,000 to 7,000 feet, where maize can hardly thrive. It
is said to mature in four months and to yield forty times its weight
of seed. The traveler, Bruce, mentioned Teff with approval. It is
said to make a white, delicious bread. The seed has been diffused
by the Royal Botanic Garden of Kew, England, and recently by this
Department to several of the Experiment Stations, where it is under-
going a trial.
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Plate No. I. Ambrosia trifida.
Hieracium aurantiacum.
Linaria canadensis.
Ouscuta trifolii.
Plantago lanceolata.
Cenchrus tribuloides.
Pennist-um typhoideum.
Eragrostis abyssinica.
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