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History and Organization.

An experimental departuient has been maintained
in connection with the State Aericultural College, since
its organization in the vear 1879; and in February, 188§,
this department was organized under and in pursuance
of the provisions of an act of Cougress approsod March
2, 1887, under the name and styvle of ** The Agricultural
Experiment Station’ Department of the State Agricul-
tural College. The immediate management of the Sta-
tion was placed under the countrol of an Executive Com-
mittee, consisting of three members of the State Board
of Agriculture, said Board having the control and man-
agement of the State Agricultural College.

The officers of the Station cousist of the Director,
the Secretary and Treasurer, and a working staff repre-
senting the various departinents of the experimental
work.

The present organization is as follows:

Evecutize Comnittee—Hox, Joux . Ryax, Hox.
W. F. WaTtrors, and Hox. GEORGE WAL

Director—C. 1. INGERSOLL.

Secretary and Treasurcr—FRANK J. ANNIS.

Agriculturisi-_A. . BLOUNT.

Botanist and Horticulturist—] axes CASSIDY.

Chemist—DAavip (Y BRINE.

Meleorologist and Irrigation Engineer—ILouls G.
CARPENTER.

Veterinarian—WiLLIaM MCEACHRAN.
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Assistant to Agriculturist—R. H. McDOWELL.

Assestant to Horticulturist—C. M. BROSE.

Assistant to Chemist—ILEWIS A. COFFIN.

In Charge of San Luis lalley Experiment Station
—H. H. GRIFFIN.

Superuvitendent Bent Agricultural Experiment Sta-
tton—FRANK WATROUS.

Under an act of the Sixth General Assembly of the
State of Colorado, provision was made for the organiza-
tion of four experiment stations outside of the one at the
College.

In planning for the organization and work of the
Station, after due consideration, the State Board of
Agriculture deemed it advisable to provide for the loca-
tion of the main station at the College, and outside sta-
tions, as fast as organized, to be made auxiliary to it.

Two auxiliary stations were organized thie first year;
one at Del Norte, in Rio Grande County, and known as
the San Luis Valley Agricultural Experiment Station;
and the other at Rocky Ford, in Bent Countv, and
kuown as the Bent Agricultural Experiment Station.
Nothing has been done at either of these auxiliary sta-
tions in the line of experimentation, except to take ob-
servations of temperature and rainfall. Work has been
done preparatory to carrying on a line of investigation
at these stations next year.

The Executive Committee in charge ot the Statiou
work, provided that the Station officers and the work-
ing staff should constitute a Council to propose and out-
line plans of experiments to he conducted at the main
and the auxiliary Stations. The plans proposed and
adopted for the year 1888 are lierewith appended as an
introduction to the reports of the different sections of

the Station.
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The Executive Cominittee arranged to devote all of
the land heretofore used in the farm and horticultural
departments or the College to the work of the Experi-
ment Station, and the implements, teams, and ma-
chinery used in those departments should becoire a part
of the property of the Experiment Station department.
No part of the fund appropriated by Congress for the
organization of the Station was used to purchase the
land, tools, and machines alreadv on hand, and only
such portions were used as were necessarv to improve
the work of the different sections and enable the Station
to accomplish better results.

In arranging the salaries of the professors who are
emploved in both Station and College work it was pro-
vided by the State Board of Agriculture, that one-half
of the salary of the officers and professors should be paid
from the Station fund. All assistants and emploves
were paid wholly from the Station fund.  Subsequently
this was changed and now one-fourth of the salarv is
paid from the Station fund.

An itemized statement of the cash receipts and dis-
bursements for the fiscal vear, ending June 30, 188§, 1s
submitted with this report bv the Treasurer of the
Station Fund, after having been dulv audited and ap-
proved by the Finance Committee of the State Board of
Agniculture.

The Executive Committee in charge of the Station
was endowed with the authority by the Board to organ-
1ze and carry forward the work of experiments at the
Station: to carry out all orders in reference to the same
made by the State Board of Agriculture, and to audit
and approve all bills contracted for the benefit of the
Station.

The Executive Committee has held monthly
meetings for the purpose of examining the work of the
Station, and also of auditing and approving bills.
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The Committee found it uecessary, under the in-
struction given by the State Board of Agriculture, to
provide for the erection of a working laboratory, to be
used in counection with the Station. The sumn of
$£2,395 was expended for this purpose from the Station
fund. The balauce of the $3,000 provided by the act of
Congress to be expended in the erection of buildings,
was used for the construction of a building for the San
Luis Valley Experiment Station.

Provisiou also had to be made for the equipment of
the laboratory, aud quite a large sum was expended for
this purpose, as will be observed from the report of the
Treasurer.

The reports of the different sections aud sub-stations
do not cover all the work done during the past yvear.
Tlie notes upon experiments, not included in this report,
will beissued in the form1 of Bulletins during the next
year.



OUTLINE OF EXPERIMENTS

PLANNED FOR STATION WORK

FOR THE YEAR 1835,

AGRICULTURAL SECTION.

I. Experimental ground fronting on College
Avenue.
Tests for soil variation. Plats 1 to 235 inclusive.
(a) 1 to 13 (manured) to corn.
(b) 14 to 25 (unmanured) to wheat.
Each set to be treated exactly alike, as follows:

Same time of plowing soil.

Same time of preparation of soil.
Same time of sowing or planting.
Same variety of wheat on each plat.
Same quantity of seed on each plat.
Same after treatment,

(a) Cultivation same day.

{b) Irrigation of each set same day.
Harvested same day.

Weighed same day.

RN PN

x N

II. Between irrigating canal and railroad. Series
of plats lettered A to Y inclusive. These to be kept or
sown in various tame grasses and clovers, as follows:

A to I inclusive, and Q to Y inclusive, grasses.

J to P inclusive, clovers.

These to be allowed to grow and mature seed, for
use in chemical test, as follows:
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Four samples to be taken from each plat for an-
alysis, in order to compare the nutritive value of the
plant at different periods of growth,

1. When head first shows.

2. When head is fully opened,

3. When blossomed and about half turned.
When the seed is fully ripe.

o

III. The triangular piece uorth of driveway and
experimental ground, sow in clover for farm use.

IV. West of railroad, 7 acres. Divide the same
east and west 1uto 14 one-half acre plats.

T'o be manured, and on these to be raised various
products for seed distribution, as follows:

Cereals. (Seed).

Forage plants. (Seed and feed).
Flax. (Seed and fibre test).
Broom corun.

Sorghum. (Seed and sugar test).
Milletts. (Seed).

Beets. (Field.) (Seed and feed).
Legumes. (Seed and feed).
Carrots. (Seed and feed).
Pumpkins. (Seed and feed).
Field peas. (Seed and feed).

12. Buckwheat, (Seed).

13. Squashes. (Seed and feed).

14. Turnips. (Seed and feed).

A AR A v o
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V. North of old abandoned Emigh ditch to plant
corn, Pride of the North, for seed distribution.

VI. Tile drainage.
(A) Glazed Tile.
(B) TUnglazed Tile.

In old hog pasture.
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VII. Areaon S. W. 40 acres, to be sown to field
oats. Corn stubble now, in winter rye, to be seeded
down.

VIII. Land wnorth of slough transferred to Hort.
department, according to order of the Executive Com-
mittee.

IX. To plant 100 hop sets, south of barn, for test
hop vard.

XN. To only report tests of vitality of seeds from
out door trials. (All other trials to be made in green
house, or in hot beds in Hort. Dept.)

XI. To be allowed to use all or anv decoctions or
solutions of chemicals that mav from time to time be
suggested for the purpose of subduing rust, smnt, mil-
dew, or other growths deleterious to the various crops
grown on the farm. ‘

XII. To constantly improve the grains and other
plants cultivated, by selection, and to trv to correct
nomenclature as rapidly, and as far as possible, so that
none but seeds and plants true to name be sent from the
college.

XIII.  To otherwise conduct the farm as necessary
to produce hav and pasture, as necessary for the keep of
stock upoun the farni.

HORTICULTURAIL SECTION.

SCIENTIFIC EXPERIMENTS.

Zopic 1. The observation, study, and classifica-
tion of the weeds of the State.
Zopwc 2. The observation and study of the injur-
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lous insects of the year, and the application of remedies
for their destruction.

7vpic 3. The fertilization and cross-fertilization of
useful plants, with a view to the origination of improved
varieties.

Zopre 4. The observation and study of the leafage,
growth; hardiness, and availability of species and varie-
ties of fruit and forest tree growth in Colorade.

POPULAR EXPERIMENTS.

Zopre 1. Experiments in the culture and curing of
one acre of Havana seed-leaf tobacco, and the produc-
tion of Colorado grown seed, and other varieties.

Zopre 2. Coutinuatiotr of experiments in the cul-
ture of peppermint and distillation.

Zopic 3. Experiments in the culture of improved
varieties of the potato.

Zopic 4. Experiments in bee-keeping.

a. Natural versus Artificial Swarming.

b. Natural versus Artificial Comb.

¢. Yield of honey from one colony from day to day during
the season.

d. Advantages and disadvantages of different methods of
artificial swarming.

e. Paris green and other iusecticides in syrup and nucleus.

Topic 5. Sub-irrigation, small scale.

I purpose establishing a nursery of large and small
fruits of new and other desirable varieties, and an ar-
boretum in which all species likely to succeed in Colo-
rado, will be grown for experiment and distribution.

I purpose planting an experimental pear and plum
orchard of selected varieties.

I further purpose growing a large variety of the
leading garden vegetables, and by selection be able to
send out improved seeds of these next season.
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The mere growing of so manv kinds of plants for
illustration consumes much time and thought, and great
vigilance has to be exercised in keeping them distinct.

CHEMICAL SECTIOXN.

To make chemical analvses as follows :

1.

2,

Fertilizers. Artesian water.

(a} Phosphates. Water for towns and cities.
(b} Guano. Water in other places.

(¢} Gypsums, etc.

Directions for sampling :

{a) Waters.

{b) Fertilizers.

{c} Soils.

(d) Food-stuffs, etc.

{a) Rainfall.

No work performed without payvexcept that of public

interest.

The results of all analvses to be published if

decided upon by the Council :

ANALYSES WITH OTHER DEPARTMENTS.

I.

~N N

Water.
(a) Rainfall.

(b} Percloation.

. Soeils.

{a) Normal.

(b} Abnormal.

. Sugar Beets, for per cent. of Sugar.

. Sorghum, for per cent. of Sugar.

. Grasses, for nutritive value.

. Other Forage Plants.

. Varied cuttings of Alfalfa, for best nutritive value for food.
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OMETEOROLOGY AND IRRIGATION ENGI-
NEERING SECTION.

METEOROLOGY.

[ The daily observations to include the following
continuous records :

Direction and velocity of the wind.

Temperature of the air.

Hours of sunshine.

Rate and amount of rainfall.

Rate aud amount of evaporation from water surface.
Pressure of the atmosphere.

e o TR

II. Tri-daily observation.

a. Humidity of the air.

b. Temperature of the dew point.

c. Temperature of water surface.
Temperature of soil.

e. Sunshine temperature,

IIT. a. Terrestrial radiation—(Observation of the
minimum temperature of the air near ground at night.)

In connection with tliese regular observations, the
investigation of the following special features of our
climate :

1. Influence of western winds in increasing tem-
perature and accelerating evaportion.

2. The difference between the humidity and tem-
perature of the air on the unirrigated plains and over
irrigated fields.

3. The rate and amount of cooling of the earth
and lower strata of the atmosphere at night.
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SPECIAL OBSERVATIONS RELATING TO
IRRIGATION.

SOIL TEMPERATURES.

I. a. To notice the extent the soil is cooled by
irrigation and the subsequent evaporation.

b. Difference, if any, between temperature of soil
of unirrigated and irrigated fields.

EVAPORATION.

II. a. Occasional observations of water tempera-
tures of the river, in the canal, in the lateral, and while
flowing over the irrigated field. To be taken simultane-
ously and in connection with the temperature of the
dew point, to determine at what point the greatest loss
from evaporation is experienced.

b. Observations of rate of loss from reservoirs from
evaporation alone, and from evaporation and percolation
combined.

c. Evaporation from soil surface.

IRRIGATION EXPERIMENTS.

DUTY OF WATER.

1. The observations on the duty of water to record
the date irrigation begins and ends. The amount used
each month and total volume for the year. (The por-
tion of the record which shows the volume for each
month 1s especially valuable for comparison with the
proportionate discharge of ourstreams for that month,
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and gives us a basis on which to estimate the value and
importance of storage reservoirs to furnish water for
late irrigation,

STUDY OF DISTRIBUTION FROM CANALS.

2. The object of this studv is to enable the station
to furnish definite inforination on the following topics :

a. The accuracy and efficiency of some of the
measuring devices in connmnon use.

b. To call attention to their defects, where such
exist, whether of principle involved, construction or
location.

The work to consist of the measurements of the
form and size of these distributing works, measurement
or computation of their discharges, and collection of
inforination as to the volume intended to be delivered,
and the area and kind of crop watered therefrom.

As this information is greatly mneeded, I wish to
devote the greater portion of the vacation to its accu-
mulation, and the experiments in water measurement
necessarv to verify the computations,

3. Experiments in sub-irrigation in connection
with the Horticultural Departinent.



Director's Keport,

7o the Evecutive Comnttee tn Charge :

Sirs—In accordance with the regulations governing
departinents in the College, I hereby submit my report
as Director of the Experiment Station, accompanied by
the reports of the various members of the Working
Staff, and a summary of the invoice of Station property
at the home Station and all auxiliary Stations.

Accompanying this will be found reports of :

1.  Agriculturist,

2.  Horticulturist and Botanist.

3. Chemist.

4. Meteorologist and Irrigation Engineer.
5. Veterinanau.

6. San f.uis Valley Station.

Bent Agricultural Experiment Station.

This departiment was organized Feb. 20, 1888, at
special meeting of the Board held at Del Norte, Colo-
rado. Officers were elected and Execntive Committee
appointed to take charge.

The Counmnittee met and formulated rules for the
governmtent of the Station, appointed assistants and
trausacted othier business necessary to put the work in
motion.

Closely following this, and in accordance with
instructions, a Couvcil meeting was called March 7th,
at whiclh a set of experiments was forimulated for the
year 1888, ’
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This plan was submitted to the Executive Com-
mittee, and was approved by them at their next meeting.

The Council has held meetings as follows: March
75 Mav g; Sept. 10; Sept. 24; Oct. 17, and Nov.
19, 1888.

The principal business transacted has been :

1. Formulating experiments.

2.  Recommending lists of books for Library.

3. Adopting rules governing library.

4. Formulating plan of work for Veterinarian,
and referring it to the Executive Com-
mittee.

5.  Routine business; suggesting experiments
for future trial and discussion of appa-
ratus, scientific methods, etc.; also re-
ports from time to time on the progress
of the work, and the submission of ma-
terial for publication in Station bulletins,
followed bv discussion of the sanie with
reference to its value, from a practical as
well as a scientific standpoint.

EXECUTION OF PLAN.

It becomes my duty as Director to inform the Com-
mittee and through them the Board, of the result of the
season’s labor, and how far the work has been carried on
according to the adopted plan.

AGRICULTURAL SECTION—PROPOSED PLAN.

SECTION 1—~Not according to plan, for the following
reasons:

First—Soil not prepared on each set of plats at the
same time,
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Second—Corn plats not properly laid out after plow-
ing. The thirteen plats were manured before plowing.
After they were prepared for planting the ground was
laid out in fourteen and one-half plats of unequal and
smaller size, which caused a part of the manured ground
to fall in the alleys, and some of the unmanured ground
to be cultivated in corn, and this would of itself give
quite variahle results.

Third—Insufficient quantity of seed, so that on
account of droutl, accidents by vermin and other reas-
ons a very unequal stand of plants was secured.

Fourth—The seeding of wheat was on two differ-
ent davs.  The planting of corn was on three different
days, with rain intervening.

Frfth—Trrigation irregular, and some of the plats
had no water—not the fault of the department.

Seivth—Plats harvested on different davs,

Seventh—The products weighed, when hauled, on
different davs.

Eighth—Through some neglect the products of the
plats from 1 to 6 inclusive were mixed, vet arbitrary and
fixed weights were given to the products of these plats,
and these results tabulated and reported to the Director
and Board as bona fide results.

SECTION II—Grasses aud clovers, a failure, except
alfalfa, red clover, alsike aud sanifoni; cause, lack of
water.

SectioN ITI—Not sown for some reason.

SECTION IV—Sown according to plan. but faulty
weighing of seed sowu in sonie instances. Does not
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affect the general result. It alco lacks the saving of a
proper quantity of flax for making a fiber test.

SecTioN VI—Tile drainage, turned over to Horti-
cultural section earlv in spring, and only unglazed tile
used. Farm reports result.

Sections V, VIII, IX, X, XI—AIll carried out
according to plan, according to the best of my know-
ledge, except the seeding of No. 7.

HORTICULTURAL AND BOTANICAL SECTION.

SCIENTIFIC ENPERIMENTS.

Topres 1, 2, 3 and 4. Work carried on as per plan,
with most of it completed. Lacks some work in Botany
in study and classification of plants, which the Professor
assures me will be complete by February 1, 1883, the
date when a full report of the year's work of the Station
must go into the hands of the Governor, accordiug to
the Hatcht law.

Topics 1, 2, 3, 4 and 5. Popular experiments, all
completed except the distillation of peppermint by
chemical section; also analyses of potatoes for compari-
son of relative quantity of starch and water present.
This work 1s now going forward.

Under (¢) Zvpic 4, the experiment of insecticides, 7.
e., bees, was, in my opinion, begun too late to give de-
cisive results, and may have to he repeated next year.

The Orchards mentioned and the nursery have
been planted ; vegetables raised for comparison and ac-
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cording to the best of my knowledge the work has been

accuratelv performed and all errors eliminated by with-

holding reports whenever these have occurred.
Sub-irrigation not tried this season.

METEOQOROLOGICAL AND ENGINEERING SECTIONXN.

Divisioxn 1—Work carried forward with few breaks,
but at a disadvantage bv change of head of department
twice during the season.

The testing of instruments was formally begun by
Prof. I.. G. Carpenter when he assumed the responsi-
bility of the work or the department.

Topres 2 and 3 under 3, are not carried out ; they
relate to a comparison between the humidity and tem-
perature of the air on irrigated fields and umirrigated
plains.

Soil temperature not carried out, thermometers
received too late, and have only closed comparative test
of them preparatory to work of next vear.

Evaporation experiments {rom reservoirs not carried
out ; also from soil surface.

Zopies 1, 2 and 3 under Duty of Water, all a
failure from various causes.

CHEMICAL SECTION.

Began operations about Oct. 1st, at which time the
laboratory was completed so as to admit of continuous
work.

Analyses have been made of various substances, as
follows :

I.  Artesian water from Alamosa, Colo. Water
from Fort Collins water work.
2. Cheese,
Irrigating water with sediment taken from

(0%}
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Clear Creek and canals at points on the
plains.

4. Insecticides, 4 samples.

5. Apples, the blossoms and small setting
fruit had been spraved with Paris ¢reen.

6.  Sorghum, raised on College farm, 26 sam-

ples.
7. Alfalfa, g samples.
3. Bran from Roller Process Mill.
g. Sugar beets, 4 samples.
10. Potatoes.

There remain vet samples of varieties of tobacco to
analyze and peppermint distillation to make, of work
laid out by the Council. )

The study of the fertilizers offered for sale in this
State mayv soon be profitablv begun, for the benefit of
those wlo are to use thiem next yeat.

Soil analvses can come later, aud work performed
in this line wlhen other work is not in progress.

VETERINARY SECTION.

The Veterinarian has submitted to the Council a
plan for a beginning of work in his department. As
this involves the expenditure of money, of which there
did not seem to be the mnecessary funds, the work has
necessarilv been delaved.

The reports of the auxiliary stations are brief and
comprehensive, and serve to show the committee the
possibilities of these places.

In conclusion, let me say that I have endeavored to
set forth the facts in regard to the Experiment Station,
over which I have had supervision, as they have come to
my knowledge, without fear or favor. This being the
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initial year, and an organization being effected so late,
has, in a measure, affected the results.

One bulletin has been published, dated October,
containing matter in apiary report, and was to have in-
cluded directions, etc., from each section. By careless-
ness on my part the matter prepared bv the Chemical
Section was left out. This can be printed in the next
bulletin without serious loss to anv one.

There is a mass of matter from the various sections
which will be submitted and passed upon soon byv the
Council, after which such parts as are thought advisable
will be recommended to you for publication in future
bulletins, and all to be included in the annual report to
be sent to the Governor February 1st, 188q.

I have the honor to be,

Very respectfully,

Your obedient servant,

C. L. INGERSOLL,

Drrector.






Report of the Agriculturist,

7o the Evecutive Conmmittee in Charge .

Sirs—I hereby submit my report as Agriculturist
11 the Experiment Station Department.

I.  Tests for Soil Variation.

This experiment was planned and introduced by the
Director, to show, for a series of vears, the variation of
soil i1 different portions of the same field for the purpose
of future accurate tests of varieties aud fertilizers or
otlier peculiar treatment.

The crops to be raised were the “‘Pride of the
North" cornt on 13 manured quarter acre plants, and the
“Amethyst” wheat on 12 plats of the sawme size, un-
manured. For four vears previous these plats had been
occupied by various crops, sown aud planted in such
order that@a valuable svstem of rotation was observed.
Tlie crops raised on these plats last year were:

1. Mustard and Fenugreek.

2. Canary Grass.

3. German Millet.

4. Beans and peas.

5. Sorghum.

6. Lentils, Vetches aud Lupius.
7. Corm.

8. Rutabagas.

9. Broom Corn.

ro. Corn.

1. Wheat, Oats and Barley.
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12. Flax.

13.  Buckwheat.

14. Field Peas.

12, Squashes.

16.  Wheat.

17, Pumpkins,

18.  Wheat.

19. Oats.

20. Rve.

21.  Carrots and parsnips.
22.  DBarlev.

23. DBeets.
24. Deets.

25, Sugar Corn.

1

Location—The field used for this experiment in soil
variation is located in the Southeast corner of the College
farm, on Colleve avenue, consisting of 25 quarter acre
plats running East and West, 2 rods wide, and 20 long,
and numbered from the North to the South on the West
side.

Preparation of Soil and Planting.—-During the fall
the entire field was plowed east and west, and in the
winter stable manure was hanled and spread upon plats
from 1 to 13 inclusive—about two loads per plat. But
little snow or rain having fallen during the winter,
these plats were very cloddy, dry and hard, which
necessitated a thorough pulverizing. This was done
April 24, by a clod crusher made for the purpose, and
then harrowed. The thirteen plats were furrowed off
from north to south, marked off east and west, and
planted May 1, 2, and 3 to one and one-fourth pounds
of improved seed corn per plat.

Owing to the extreme dryness of the soil and the
chaffy character of manure applied, the corn germinated
very indifferently, notwithstanding the deep furrows in
which it was planted. Many hills failed to come up
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until sometime after the rains. All the seed that germ-
inated at first was up through the soil May 19, 21,
and 22.

Cultivation and Irrigation.—The corn was culti-
vated both wavs with a five-tooth cultivator.

First—Cultivation was done north and south June 6.
Second—Cu'tivation was done east and west June S.
Third—Cultivation was done north and south June 23.
Fourth—Cultivation was doue east and west July 12.
Fifth—Cultivation was done north and south August 3.

Omne hoeing only to cut the weeds August 2.

July 20 the water was let on, and about the time it
extended over half the plats, running across them from
south to north, orders came from tlie superintendent of
the ditch “‘that all water except for domestic purposes
niust be stopped. ™ This put an end to irrigation of the
corn—mnot half of it was irrigated.

Harvesting. —The entire crop of the thirteen plats
was cut, weighed, hauled, and shocked at the barn Sep-
tember 24, 23, and 20.

After dryving until November, it was husked out
and again weighed, both corn in the ear and fodder
separatelv, with the following results:

Plat No. Green Stalks Dry Fodder. Corn in Ear.
aud Coru.
hs. ihs. ibs,
I. 1,060 3334, 256
2. 1,000 419, 577
3 910 3801, 279
4. Soo 2661, 2361,
S- 725 2917, 312
6. 700 2361, 2081,
7- 740 335 242
3. 770 3471 2261,
9. 965 162 2611,
IO. 1,050 457 285
11 1,115 323 268
12. 830 364 1101,
13 845 280 204
11,540 4,500 3.37612
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This shows that 3,663 1bs., or about 67 per cent. of
water had dried out during that time, and that the dried
stalks or fodder weighed about 75 per cent. more than
the corn in the ear.

THE WHEAT PLATS.

Plats 14 to 25 inclusive were thoroughly pulverized
and harrowed March 13th, preparatory to sowing wheat
to test soil variation. March 20, plats 25 and 24 were
sown in a snow storm, wlhich became so furious that the
remaining 10 plats could not be sown until the next day.
Ten pounds of improved seed were sown on each, about
two inches deep. No cultivation at any time was given
the crop. The seed on plats 14, 15, 16 and 17 was well
up April 115 that on plats 18, 19, 20, 22, 23 and 24,
April 19, and that on plats 21 and 25, April 7, making
the time of germination 18, 20 and 22 davs. Wheat,
rye and barley germinate at as low a temperature as 37
degrees, and very rapidly at 45 degrees. ‘The reason of
this tardy germination was not cold, but drv soil.

June 15, plats 14, 15 and 16 were irrigated; 17, 18,
19 and 20 the 16th, and the remainder on the 18th of
June. It was impossible to apply the water to the eu-
tire 12 plats in one dav, as is stipulated in the schiedule,
inasmuch as the flow of water was small, and conse-
quently too slow to complete the work in that time.

The second irrigation began July sth, when plats
14, 15, and a part of 16 were irrigated ; on the 6th the
remainder of 16, all of 17 and 18, and a part of 19 and
20 were wet ; on the 7th the rest of 19 and 20 was
finished. On the gth and 10th, the plats 21, 22, 23, 24
and 25 were completed.

Owing to a flooding by an overflow of water last fall,
plat 25 was partially irrigated—about half of it—the
result of which was, that the wheat on the irrigated
part ripened nine days earlier than auny other, and it was
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much plumper and of a lighter color. It was cut and
shocked August 2.

August 16, plats 16, 18, 20, 21 and 23 were cut, and
August 13, the remaining plats all shocked in the field.
After 11 and r2 days drving the grain was weighed,
hauled and stacked at the barn, where it remained until
September 25, when threshed, each plat separately and
very carefullv, with the following results :

Plat No. Weight when  Weight of Weight of

Stacked. Straw. Grain.
14. 635 339 296
13. 725 383 343
16. 575 27675 298
17. 835 47612 35512
18. 390 190 200
19. 700 410 290
20. 590 296 294
21 775 424 351
22. 575 28675 2881,
23. 743 ‘MS’: 35912
24. 8§50 458 362
25. 885 4881 3967,
8,270 4,432z 3,83712

Machine measure, 3,480, or 58 bu.
By weight, 38,373, 3 or 62.9 bu.

WATER.

In the absence of the water guage it is impossible
to make any very definite estimate of the amount of
water in inches, that was applied to each of the wheat
plats. It can, however, be very safelv stated that the-
amount was much less than anv previous season. The
small quantity applied this season has proved one thing,
viz: That too much is generally used on all crops. Tt
malkes too much straw, stalk or vine, thereby sacrificing
the seed in quality. Never has such leavy aund fine
looking grain been raised on the farm, owing to the dry
season and the very small quautity of water applied.

II.  Between the irrigating ditch and railroad, the
plats from A to Z were sown to the clovers and grasses..
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The stipulations laid down in the scliedule and the
conditions could not be carried out on account of the
shortage of water, except in the single case of the
alfalfa. So far as possible, however, they were carried
oa, the report of which is as follows :

These plats are 2 rods by 6, containing 12 square
rods. They were put into shape to be sown earlv in the
spring, and were all sown to seed reputed to be true to
name and genuine,

Plat A was sowu May 25 to 20 clovers and grasses,
the seed of which was seut in very small quantities from
Australia by Mr. Farrer, of New South Wales. They
are all highly rccommended as fine for stock food, and
would endure drv weather.

1. Sorghum Plumasum.

2. Unknown Grass.

3. Unknown Grass.

4.  Unknown Grass.

5. Andropogon Montanus.
6. Festuca Brillarderie.

7. Kangaroo Grass.

8. Unkunown Grass,

9. Blue Grass.

ro. Kangaroo Puss Grass.
1. Wild Carrot.
12.  Nardoo.
13. Trigonella Clover.
14. Andropogon Australis,
15. Aundropogon Auntatus.
16. Eragrostis Abyssinca (Teff).
17.  Hickory Seeds.
18. 100 headed Kale.
19. Unknown Grass.
20. Black Media.
On plat B were sown one row each 1, Leosinte ; 2,
Helopus; 3, Colo. Blue stem ; 4, Panicum palniere ; s,
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Koeleria and Etonia ; 6, Panicum Lexanum ; 7, Snail
clover; 8, Media stativa; 9, Bunch grass; 1o, Honey
clover ; 11, Crimson clover ; 12, Sainfoin, or Espersette.

Nos. 1, 7, 9, and 171 failed to ripen seed.

Nos. 2, 3, 4, 5. 6, and 8 failed to germinate.

Nos. 10 and 12 produced a fair amount of very nice
seed.

Plat C was sown May 12 to vellow trefoil and plat
D to spurry, both of which failed to come up.

Plat E was sown to Bokhara, a hardyv bienmial. It
made a good stand and will go to seed next vear.

Japan clover on plat F was an entire failure, not
from poor seed but from the want of moisture in the
soil.

A pound of burr clover seed was sown on plat G
and about a hundred seeds came up, producing nearly a
pound of burrs.

On plat H Texan blue grass was sown in Mav.
The seed is light and chaffy, requiring very moist land
to germinate it. It entirely failed.

English rve grass on plat I met with the same fate
and for the same reasons, and on plat J Wood meadow
grass, which failed to germinate.

On plat K, 1n July, 1887 red clover was success-
fully sown and grown, making a fair crop of hhav. This
year it made some seed and hav—not enough to furnish
samples for analvsis.

The White clover on plat L, sown last year at the
same time, almost all killed out this season.

The Alsike on plat M has held its own, making a
small amount of seed and hav.

Mammoth, or sapling clover, sown last year in July
on plat N, has done fully as well as could be expected,
it having had no water.

The alfalfa on plat O made a good crop, notwith-
standing the drawback of having no water. It is the
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only clover or grass that grew sufficiently to furnish
samples for analysis, as per instructions in the schedule.
Four cuttings were made:

1st.  When the head first shows.
2d.  When the head fully opened.
3d.  When blossomed and about half turned.

4th. When the seed was fully ripe, well dried,
weighed and taken to the laboratory in good order. -

On plat P sanfoin or espersette was sown last year,
This plat 1s dry, gravelly and very poor. The seed,
notwithstanding, secured a good stand, and has held its
own under as trying conditions as any plant on the
farm. It is a forage plant that certainly commends it-
self for hardiness, and is worthy of further aud more ex-
tensive trials.

On plats Q, R, S, T, U, V, Wand Y were sown
this year the following tame grasses, none of which
made even a partial stand, on account of having no

moisture in the soil and no water for irrigation:

Meadow foxtail.
Reseue grass.
Rhode Island bent.
Meadow soft grass.
Meadow brome.
Yellow oat.

Tall meadow oat.
Hard fescue.
Sheep’s fescue.
Tall fescue.
Meadow fescue.
Various leaved fescue.
Italian rye grass.
Red top grass.
Orchard grass.
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Kentucky blue grass and timothy on the last plat
made only a partial crop, not enough to furnish samples
for analysis.

III. 'The irregular piece of land north of the drive-
wav could not be sown to clover as was intended, there
being no water and not enough moisture in the soil even
to plow it. After the rains, however, it was turned in
August and a different disposition made of it.

IV. West of the railroad the strip of land was
divided, after having been plowed north and south, into
15%; acre plats, with spaces 6 feet wide between.

Having but one team, but a few loads of manure
could be put upon these plats as was directed. That
was put upon 14 and 13 The remainder of the plats
have never had anv fertilizer or manure put upon them
since the native sod was broken. These plats are num-
bered on the west end.

On plat 1 were planted milo maize, which has
proved a very productive and valuable forage; kaffir
corn, another fine and most excellent fodder plant; In-
dian 1millet; leosinte, which is cousidered one of the
best and most productive forage plants grown, but which
does not ripen in this climate; pearl millet, valuable in
the same respects; millet grass and thirtv-three varieties
of sorghumi, the seed of which the Director procured in
very small quantities from Kansas. OQuly twelve of
them came labelled, the rest unnamed. These sor-
ghums were all planted Mav 12, under quite unfavorable
conditions of soil, it being dryv aud lumpy. Of these
the first to mature seed was the Earlv Tennessee (No.
12). It came into bloom in August, and all the rest
except Nos. 1, 9, 18, 21, 22, 23, 25 and 32 followed.
October 18th, twentv-fve stalks were cut of each kind,
stripped and sent to the chemist foranalvsis.  [tis quite
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certain that these varieties of sorghum will mature in
our soils under ordinarv circumstances.  While sorghium
generally can eudure dry weathier, it will not germinate
readily 111 drv and cold clay soils. When the soil is
wariin and moist, germination is rapid, and the growth
depends much on that.

On plat 2, 31 kinds of stock and sugar beets were
planted the second week in Mav. Not onlv did the dry
condition of the soil retard and prevent germination,
but those that came up were entirelv destroved by the
web worm.  Oun the 16th of June, the whole plat was
resown, again proving almost a failure.

Ou plat 3, 6 varieties of sorghum were planted iu
quantity Mav o, The seed has been raised and improved
on the erounds for several vears. This vear the Chinese,
Early Amber, Link's Hvybrid, Early Orange and Amber
ripened without water, but the Honduras failed even to
make heads. Seeds of all the sorchums were hand-
picked, and sample of each sent to the greenhouse to be
tested for vitalitv.

On plat 4, 113 pounds of very choice German millet
seed was sowi on May 22, with every condition of soil
and climate seemingly favorable. Germination was
quick, and the prospect good for a large crop, but hot
suns, want of water and the pigeon ygrass entirely
paralyzed and destroved it.

On plat 5, 97: pounds silverhull .buckwheat was
drilled June i. Like the millet it failed, being com-
pletely smothered by the bindweed, pigeon grass and
web worni.  After the disappearance of the web worm
it made an effort and finally produced 61'; pounds of
very uice seed.

Buckwheat and millet require a great amount of
water during the time they are making rapid growth.
When checked they fail.

On plat 6, 15 pounds of mammoth rye was drilled
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in, April 26, under very unfavorable conditions of soil,
it being dry, hard and cloddy. It came up, however,
and looked well Mayv g, but failed to stool. The yield
was but go % pounds.

Plat 7 was laid off in 300 hills for 28 varieties f
squashes used for stock. Great care had been taken in
preparing them for the seed, all being filled with sedi-
nent from the lake. They were planted June 2 and
made a fine start. The product was but three loads of
medium-sized squashes.

The 13 varieties of pumpkins planted the same day
and under the same circumstances on plat 12, made
371 loads of very fair specimens.

The 15 pounds of fine barley sown on plat 8, April
26, resulted in anvthing but success. The vield was
only pounds of fine seed.

Mav 24, 14 pounds of European flax seed were sown
on plat g. The seed came up well and looked well
until in the midst of its rapid growth the hot weatler
and dry soil checked it, so badly injuring it that only 62
pounds of seed were harvested.

Ou plats 10 and 171 turnips of various kinds were
sown earlv—June 1.  So poor a stand was made as to
necessitate resowing, which was done quite too late
(July 12) to make a crop of large turnips. The vield
was 23, tons.

April 4, on plat 13, 36 pounds of Canada field peas
were drilled 1n, cultivated and irrigated once. Much of
the crop was damaged by the web worn.  September g
they were cut with the mower, hauled up and threshed.
They vielded 363 pounds—about 15, bushels per acre.

Plat 14 was sown early in Mayv to carrots, parsnips
and Southern cow peas.  Not a carrot or parsuip germ-
inated, but the peas made a fine crop of vines and but
few peas on account of the short season. Rutabages
were sown in place of carrots and parsuips, makiug quite
a crop of small turnips, 635 pounds.
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On plat 15, 5 kinds of broom corn were planted
May 10. The seed of the Evergreen and Japanese pro-
duced mere tassels with short and worthless brush.
The California, Golden, Dwarf, and the Early Long
Rush Evergreen made some very fine aud long brush.
The seed was cut October 16 and saved separately.

The triangular piece of land extending from the
railroad back to the old sheds was plowed, furrowed off
and planted, May 10. The corn germinated well and
presented a fine prospect until it was a foot high when
it tasseled, stopped growing aund dried up for want of
water. It was cut for fodder having made no grain at all.

VI Tile draining.

The tile bought for this was turned over to the
Horticultural Department, inasmuch as the trenches
were already dug in it. It was laid on an acre by the
College, 1n the orchard, on the south side of the open
ditch.  So far it is reported as working admirably.

VII. The plat of old land on the southwest 4o, con-
taining 4 acres was prepared and on the 31st of March
was sown to 133 pounds oats, irrigated Juue 30, cut July
15, and hauled, weighed and attacked at the barn August
1. Having had but one irrigation, thev ripened early
and well, and are very lieavy and fine, as is shown in
the following statement :

Weight when stacked, 12,105 pounds.

Weight of grain when threshed, 5,600 pounds.
Weight of straw when threshed, 6,505 pounds.
Measure at machine, 126> bushels.

Measure by weight, 175 bushels.

The oats made by weight 4815 bushels more than

by measure at the machine.

IX. Northeast of the barn, by the lake, 102 hop
vines were set out. Fourteen are staminate and 88
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pistillate. ~ All the former grew well and all are alive.
Thirty-seven of the latter failed to make any growth.
During the month of June they were irrigated twice
and were making a very rapid growth, when they were
checked by cutting off the water. Only 5 bore hops.

X. Noticed in another part of this report.

XI. Paris green on the web worm, and kerosene
emulsion for lice on sorghum, were nsed most effectively
Corn soaked in a solution of water and strychnine
proved a sure remedy for the depredations of the little
ground squirrels.

XI. and XII. Ou a strip of clover sod, west of the
drive designated plat 50, the following seeds have been
tested for vitality, quality and guantity, nomenclature,
resistance of parasitic fungi aud insects, amount of seed
per acre, time of ripening.

These were planted in rows 50 feet long from east
to west, 10 grains 1n each row. Theyv were cultivated
by loe and irrigated partially twice. In the list of
wlieats the iutervening numbers omitted shiow those
heretofore thrown out as being found unworthy of
further trial.  The seed of manv of the wheats, oats and
barlev, was seut us from foreign countries. Some of
these to be crossed on ours, and otherwise 1mproved.
The following is the list of grains and seeds on this
plat:

260 varieties of wheat.
52 varieties of oats.
34 varieties of barley.
12 varieties of rye.

15 varieties of corn.
42 varieties of peas.
3 varieties of beans,

5 varieties of buckwheat.
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8 varieties of millet.
6 varieties of flax.

1 each of lentils, lupins, vetches, hop seed, sunflower,
hemp, canary, mustard, chuna, fenngreek, chickpea,
Aztec coffee.

In the list of wheats, oats and barley :

Column No. 1, shows number seeds germinating.
Columnu No. 2, shows yield of grain.
Column No. 3, shows yield of straw.

Column No. 4, shows days iu ripening.

In harvesting these graius, the straw was cut a foot
high, hence the small amouut noticed in the table.

The wheats from 1 to 216 have been tested and
improved by selection, and a few by crossing for 3 years
and more. Most of them have proved successful for
field culture and for the farmer, and in their analysis at
Washington, most of them were found to be fine milling
wheats. These marked with a star are winter wheats,
and absolutely refused this year to be converted to spring
varieties. For seasous past some of them have fully
ripened in the spring.

Among those obtained or received from foreign
countries within a vear or two, are a few that appear
very promising. Among the last 36 in the list are 24
that are truly the finest varieties ever received fromn
other countries. They came from Australia, Iudia,
Austria, Scotland and Russia.

The vitality of the wheats is some over 8o per cent.
Considering the very dry soil in which they were
planted and the entire absence of moisture, it is a won-
der that half tlie seed germinated.

The oats shhow a better record, on account of rains
that fellawhile before they were planted.  Their vitality
is a fraction over go per cent. ‘The barley also averaged
over go per cent.
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We have no exact method of determining the
quality of wheat, except in the laboratory and mill.
But a comparison of the grain raised this vear with the
same raised several vears ago and analvzed at Washing-
ton, the former is much heavier and appears to be of
better quality. If weight is a reliable test in the mill
the wheat this vear and oats and barlev, are of better
quality than ever before.

Of the quantity per 100 grains or acre the table
shows a decided falling off.

Three and one-third pounds of wheat from 100 grains
planted {two of whiclh did not germiunate) is the highest
vield made by anv variety on 34 square feet of land.
One pound, 12 ounces, the highest made by the oats (7
grains having failed to come up), and 2 pounds, 2
ounces the highest of the barlev from ¢4 grains of the
100 planted.

The wheats commenced heading and blooming
June 20 the oats June 138, and the barlev June 24.
The time between blooming and ripening varies in the
spring wheats from 29 to 46 davs; in the oats 21 to 35
davs, and in the barley 30 to 44 davs.

NOMENCLATURE.

The same grain often comes to us under different
nanmes and it is verv difficult in one or two seasons
sometimes to determine and apply the right one—it is
often an 1mpossibility, in fact ; not that wheat, oats,
and barley mix readily, and by the agencv of insects,
the winds and force of gravity (because this is rarely
the case) but climate and soil and irrigation here make
such radical changes that the same grain raised in rainy
sections and here look no more alike, and do 1ot even
grow alike or head alike.

In the list of wheats the El Dorado and Egvptian
are the same, ; the Soft Australian and Hard Australian
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the same ; the Golden Globe, Mediteranean Spring and
China Tea are the same; the Prussian and Golden
Drop are 1dentical ; Triticum, Samara, Durim, aud
Ames are the same ; the Rural, Peerless, and Silley’s
No. 1 are in many respects alike.

Among the oats, the Australian, White FEureka,
Welcone, Clvdesdale, Racehorse, Burpie’s Welcome
and Waterloo are apparently the same oat, as a careful
study of their habits and characteristics and botanical
analvsis have shown.  The Chinese Hulless and Prin-
gle’s Hulless seem to be the same.

Of the different kinds of harlev raised on these
gronnds for several vears, the Smooth Hulless and Del
Norte are the same, Winnepeg No. 1 and Phoenix are
alike, Annat and Siblev's Purple are identical, Indian
No. 4 and 4-rowed Spring, the same.

No parasitic fungi have appeared on a siugle variety
or even a single stalk of wheat, oats, barlev or rve this
season, and no noxions insects have molested or even
beeu seen on them.  Smut and rust have been reported
in no section aud as for the Hessian fly, chinch buy and
wheat midge, thev have never iuterfered with small
graius in our State.

A careful study of the tables sliows how much seed
farniers lose by sowing go or even 6o pounds per acre;
it shows also how mncl of the seed sown fails to ger-
minate; how long the crops are maturing aud the time
from heading to ripening.

This year in March and April 100 grains each of
carefully selected seed were sown upon 1-5 of a square
rod.  Where thev came up a record was made of the
number germinating, which shows the per cent. of loss.

Now, if 100 grains of wheat, oats, barley or rye
plant that amount of land and produce such a seasou as
this, at the rate of 45 bushels of wheat per acre, 43 of
oats and 36 of barley, with but oue irrigation, where
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does the half a pound of seed per square rod the farmer
sows, go to? Does 1t all come up and grow? By no
means. More than half is lost in the germination by
absolute interference of the seed in the soil.

Further experiments on this plat have been made
by way of 1improving and producing for distribution the
seeds of these plants mentioned in the above list.

XIII. The regular farm work in making and
caring for the general crops for stock has been carried
on upon the experimental plan, an outline of which is
given below.,

Alfalfa. Nomne of the grasses or clovers had water
this vear, hence the small vields.

The north plat of alfalfa, containing 1.9 acres,
made four cuttings:

Ist cutting, 7,365 lbs.
2d cutting, 4,475 lbs.
3d cutting, 3,050 lbs.
4th cutting, 2,00 lbs.—8.7 tons, or 4.68 per acre.

The south plat of 4.8 acres made three cuttings:
Ist cutting, 17,595 1bs.
2d cutting, 11,790 lbs.
3d cutting, 7,435 lbs.—19.41 tous, or 4.04 per acre.

Southwest plat of 7.g acres made two cuttings:

1st cutting, 135,974 1bs.
2d cutting, 13,995 1bs.—14.9S tons, or 1.8g per acre.

Hill plat of three-quarters acre made three cuttings:
Ist cutting, 2,023 lbs.
2d cutting, 1,725 lbs.
3d cutting, 1,025 1bs.—2.88 tons, or 3.54 per acre.
Clover, east and north-east of barn, two cuttings:
1st cutting, 19,415 lbs.
2d cutting, 14,415 lbs.—16 91 tous.
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Clover in lake and on ditches, one cutting, 6,931 1bs.
Meadow grass, 3,780 lbs.
Timothy and native grass, 10,833 Ibs.
10.77 tons.
Total, 73.85 tons.

Over 45 tons of this hav is in the barmn. The
meadow hay, first crop of clover, and some that was
wet, are stacked out doors.

Corn—On the plat containing 1.85 acres by the lake,
Pride of the North corn was planted in May for seed
and feed. Tt failed to make either much of corn or fod-
der, owing to the poor soil and want of water.

On the open ditch from the railroad round to the
fluine a narrow strip of sod containing 4.2 acres was
turned over in April, planted to corn, cultivated twice,
but not irrigated. The crop was cut before frost and
stacked at the barn. The vield of corn was about
bushels and loads of fodder.

The beets, carrots, parsnips and turnips saved for
feed last vear were set out last vear by the hops. Of the
67 set out, only 21 of the beets went to seed, the rest
and the carrots, parsnips and turnips being destroyed by
the web worm and dry weather.

Oun the same plat 14 varieties of field, sugar, pop
and flour corn were planted on trial. Theyv came from
different sources to be tested on the College farm. They
were planted early and carefully cultivated. Some of
them failed to make ear on account of the shortness
of our seasons. The others made some seed.

Respectfully submitted,

A. E. BLOUNT,

Agriculturist.



AGRICULTURAL EXPERIMENT STATION.

WEHEAT.
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WHEAT— Continued.

NAME.
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Egyptian ......................

Saxon Fife.....................

Dominion......................

Prussian ...l

Golden DIop. ........cvvivnn. ..

Pringle’s No.6...........

Pringle's No. 4....

Pringle’s No.5 ............. .

Winter Australian
*Clawson........ .

*Fultz ............

Midge Proof..................

*Centennial....................

Hedgerow ............ ........

Granite ..............co i

Italian....... ...

N, Y. Flint....................

*Bald Baltic............

*Illinois First Premium.......

#I1linois Second Premium, .. ..

*Red Orange...................

#*Med. Winter..................

*PUrkey ...

Hybrid No. 10.....

Golden Chaff..................

Med. Red Chaff...............

Velvet Chaff...................

SardonyX ....ov vt

Amethyst .........

AT
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WHEAT— Continued.

l

CARQUINAT

NAME.

T pay

SUIVAL) JO ATQUIN T
winitry fo praiq{
mpags fo prag

59 jasper.....,...A...u..‘...A.A. Sg 3. 1.8 97
&o 'Sapphire ...... 59 1.8 1.1 6
61 :;Chalcedon_\'.........4...4...,,. sS4 2.5 1.4 ‘ st
62 ?Emerald...u.‘..‘.............. 65 1.6 .7 ‘ 102
63 1Blacl; Chaff... ..o 87 I.10 1.6 : i}
64}Cretan4...4.“...4......4..,... 76 1.6 J12 ol
65 (Andriola Red.................. 83 1.9 1.10 a5

66 Andriola Amber..... .. ........0 70 2.2 1. a7

o
~3

Purple Chaff................... a5 1.10 1.10 g3
6% iBoughton ................0veens 68 1.8 .13 [
69 |Hedgerow.........ooo vevnnns 79 3. 1.6 97

70 lApantka ...l 66 I. .5 [+
71 {Fountaim .. ..........coeivanens So 3. 1.12 58
72 |Palestina .......
73 {W. Chaff Smooth.............. 71 2.7 I. 95
74 {W. Chaff Bearded.............. 74 2.2 1.4 a5
75 JRed Chaff................ o 75 2,2 1.15 95
76 |Perfection...................o0e 95 3.10 1.8 97

77 |German Fife................... Sg 2.6 1.8 96

78 (Mammoth ..................... 91 2. 2.1 : b
79 {Triticum. ..................... 84 2.2 1.6 94
So Samara‘.......4.............4.1 92 1.12 1.14 a4
81 Duruml 8o I.10 1.5 96
82 |SAratoo ... 84 1.10 1.8 96
83 JAmes.... . ... ceei i, ) 2. 1.15 i 93
84 [MOSCOW ... tieieninavnt i 89 1.8 1.6 96
85 |KDAPP ottt cvvenieiiin s 84 1.7 I. 96
86 |Scotch Fife...........cooouieue. 96 1.9 I. 6
87 (Dotv ..ov i 90 2. I. 92
88 |Meekins
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WHEAT—Continued.

CAIQUINAT

NAME.

T PAIDUIIAZD)
SUIDAL) JO43QUNAT

urpas) fo ppor{

mpgs fo platg

CFurus

-d1y SADT w1 oy

8g |W. Michigan.”....,...,......‘

90 ‘*Rickenbrode.,...,..4..,......

92 *Heige's Prolific............... ;

94 FRICE.... ... ... . il

95
96
97

98 ‘*German Amber...............}

99 ‘*\V_vsor”.“‘..,...,.......

100 iDalIas.......,.....‘............
101 :*Chémpionu..““.............
102 ’»mlay
103 ;*Lemon‘.“.‘.,...‘....A....A..
104 #*McGee'sRed..................
105 (*Benmett.......... ...l
110 |Propoe ... ... .ol
111 (*Small Frame.................
112 *Red Clawson..................
114 ’*\Valker .......................
116 [*Zimmerman..................
117 |*BigMay...... oo
118 |Sardins ... ool
119 |Chrysolite......................
120 [Beryl ... oo
121 (T paz....o.oovviiinn.

122 {Jacinth ...
123 [Carnelian ........... .o
124 |Agate ...
125 |OMyX. oo
726 JOpal. ... ... i e

@®» 0 0 W =
H F ©° w 0

10

o

el
5
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WHEAT— Continued.

4

et e o
g of g 5
H it & S 23
3 S LA
? SS( Q § o
: NAME Eg 9 % ©®
RO g S
© 3 » >
s 2!
127 |[Garnet . ... ..o 92 2.3 1.1 96
128 Tourmaline ................... 90 2. 1.12 103
129 [Feldspar...................... 87 2.12 I.1 92
130 {MICE ... &7 2. 10 95
131 [CASACA ... it 85 2.3 1. 98
123 *TUSCan....ccoovveevian e on.n L o
134 X’-‘E::sex..4.‘...“............... L S T TR
135 *Tuskana ...................... 100 | oo oo
136 ]*Pearl.,...,.................A.. 96 | ...
137 *Hunter's Winter.............. 97 | ..ol
138 1\V11itec}1aff.“.......A..... 8 2.5 1.11 98
145 (Red Oregon Club . .... ;I 2.8 1.12 103
146 !Hedgerow e e 92 3.3 1.3 103
147 [Clower ... oo 75 3. 1.8 o8
148 |Monmouth................. .. 85 1.8 2.8 b
199 [Russian Spring................ 87 2.4 1. 98
150 |[Vermillion..................... 90 2.7 1.4 =3
151 |Smoky ..o 8 1.10 1.2 o
152 Edenton Fife................ 92 2.11 1.4 oS
133 [Nox No. 2., .. ... . ooviioio. 76 2. 3. 103,
154 {(NOX NO T........coeieiiviee. 91 2.12 1.3 101
155 |Nox No. 4.... 30 2. 1.4 96-
156 [INOX NO. 3.0 iivvveeen e, &7 2. 12 93.
157 INOX NO. §. oo i 77 2, L14 98
158 |Pringle’s No. 17.............. 84 2.5 1, 98
159 |Pringle’s No. 18 .............. 78 2. 15 98
160 (Wales..o..ovivnnviie e .as. Sy 3.4 1.6 98
160 |Northcote's White. ... ........ 98 3. 1.3 96
163 Northcole’s Amber............ 90 3. 1.12 94

166

Reed Straw.......




o~
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{
i
)
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WHaEAT— Continued.

z I = o3
g z N S Ay
: NAME. 3% o é’ Ly
: 3 : : ¥
168 {Black Chaff.................. .. 96 2.8 I. <6
169 JGneiss’No.3<.u..‘...,......... 53 2.4 1.6 8
171 ';=5=Hebrun ....................... 62 | oo
172 i,(‘)u:nt/, 90 2.8 2. 94
173 E*thte Medivm. .............. 63 |
274 Red I\Iedium“.‘.‘......‘.....A! 75 6 .5 106
175 #Freuch Imperial......“.,....; 63 2 4 110
x76?.\"ebraska....”.“.A.....,....A: 93 3 1,12 94
157 ' Sg 2.10 1.1 45
178 FRivet. oL 93 e e
179 iRust Proof.......ooii 95 2 I. 103
130 ;‘f-Baltimore....A...4.“.‘...‘...} 93 e e
181 ‘Dﬁnsl 87 I.10 14 101
152 éPnrp]e SLrAW. oo 83 2 12 [§81
#Gold Premium............... 93 e e
*Hick's Proliﬁc...“....“....“‘ 77
185 Egeuhardt..‘.A,..A.A...A.,,...i 8s 2 .4 110
186 *Winlergreeu..u....4.........1 83 b o
137 1*St. Lev!ger....“..‘.,».A...A..: 86 b ]
18g [*Hunter's Spring.............. 56
192 (GeIger ... ..o i 90 2 1.14 g6
193 |Hornblende No. 37............ 96 2.4 .8 101
194 [Sea Istand.................... 90 2 1.4 97
195 |Edmonton ............. .l 94 1.9 1.8 96
196 |Winnipeg Russian, ............ 94 2 12 93
197 [{Mamnitoba ... ... ool 97 2 1.1 96
198 [Winnipeg.........ocovv i 35 | 1.3 I. 101
199 |Russlan White................. 94 1.8 1.4 98
200 [Hallet’s Pedigree.............. 66 I.I% .12 101
201 |Sibley’s No. I.....oovevnvann, 87 14 1.4 10g
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WHEAT—Continued.

49

3 5-3\ < < W;
: NAME. 8g Q % )
9 g 3 (g
3 & ¥ D
8 : : 4
203 [RUTAL ... ot iiiie e on e 83 1.8 1.1 109
204 {Velvet Chaff................... 272 T KO S
205 AUSLIIAD ... e s * 2.11 1.5 98
207 {Whittington ........... ...l [:*3 2. 1.5 97
208 {Snowflake ...... ... ... .l 94 2.8 1.5 102
210 "TAGAr0gZ .. oe s cvieeevnnnes 83 1.8 1.7 96
212 !Chiua White................L. 90 .1 .2 97
213 l’China Red....oiviiiiiann s 97 .2 .4 124
214 Missouri Turkey............... 90 .2 .4 124
215 i*Missouri Medium............ L L T
216 'California Walker............. S2 .2 .3 108
221 ’*;\.ndrees’ Flint., ..........ons 8 b ]
222 :5a>katchenau 86 1.9 1.4 98
223 RYE€....ot tiiiiiis ceiie e 93 2.5 LI3 106
224 ?Frankenstein .................. 49 I. 12 106
228 f*\'ictoria ....................... .53
229 !Circassian....A....,.A.......,.. 97 .2 .5 109
230§¥'erplank.,A.A....A..........., 79 .1 .2 121
231 ?*Fenton.....‘.”.........m.. LS S e
232 bS-ilver._..._...A._“..........., 84 2.10 .9 93
233 }Sandomirk........H..A.....,. 69 .6 4 103
235 ’*Hopetowu LS S N 121
236 [*Talevra .. .. ................... o 4 oo 120
240 ;Suake River................ ol 1.3 10 103
241 ‘Red River......c.ooiiiinen.. .. [} 1.7 10 101
242 ‘L'plaud“.............;...A.,.A. 34 : 14 ' .6 103
243 ,Hard Manitoba................ 8o ; 1.5 10 103
244 3Snnta Fe. ..., .. iinie .. 60 ! 112 7 16
245 fNeuses._.u..A.....4....( T i 2.3 1.6 o8
ZSO:LTbridge._“........ e o7 112 13 101
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WHEAT—CContiniued.

I
|
|
)
t

|

z o2 < b
o NAME 5 o v

.8 = =

E- . .

282 éRust Proof, Hard.............. 90 1.8 1. 94
253 fRust Proof, Soft............... 94 1.12 11 93
284 IChili RO, eerienroeeeeene | 88 1.8 E 95
283 #Dagar 84 1.4 II 94
28% ‘Daud Rhan.................... 95 1.10 .8 g2
289 !:‘.arghamam go 2.10 I. 95
290 ;Niagara”.‘.“.‘............4.. 89 1.10 14 i 101
292 ‘,*Fulcaster,“.A.........AH.... X S (P I, l
293 *German Emperor............ 6o :
294 *Paul's Prolifie................ S7 | e l ........
300 ;Gypsum No. 38, e 90 1.14 J14 ; 103
301 ‘:Basa\tNoggg 95 1.14 11 i 103
302 ;FlourSpar No.40.. ..o iins, 94 1.9 10 | 103
303 %Granite NO. 4T .ienvnieanarinns g2 .12 10 ’ 103
304 "#*Platinum No.42...... ....... 57 .2 4 123
305 iPurcelain NO. devevenniinninnn 97 I. .8 1 122
306 !Silica NO. 43ee et i 97 2.3 14 } 109
307 [Trap No. 45..coovvunt coiiinn 60 .2 .5 ] 123
308 f*Deihl Medium............ ... 74 i
309 ?*Pool’s Red.........covvvvienen 64 .2 .5 ‘ 103
310 !*Early Rice... ..o 82 b e | el i 44444444
319 E*DeityRed._...,.....“........ 8o }
321 ;*DeityAmber......“.......“. s7 | e '
322 ‘iDayton.‘.,.u;..A..H......‘... 77 .1 .2 123
323 ;Rochester ......... 63 1.8 LT 112
332 :Hoover....A,,A“..‘..‘.........‘ 8y I.I§ .9 1t
335 5*Scott‘s Smooth................ 77 ] e | e
336 !Early Qakley........covieen s 77 .2 .8 108
337 ;Genoge ........................ 76 2. .7 162
338 i’v‘McGlee’s White.............. ; 84
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WHEAT— Concluded.
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2 e = 3
3 Ny g N x5
: NAME. g N v LD
=~ 3 ~ Dy
c 8] = = -
g : : LY
: . !
330 Egyptian Flint................} 86 10 9 10T
!
340 CHMEAn ........ceoevvennenonid! 66 12 6 106
341 *Martin's Amber.............. 84 il
242 Imdiam ...l 85 1.10 10 98
Four-rowed Sheriff............ 55 .2 4 84

364
368

366

Baart..........ciiieiee et

.Ward's Prolific..........
3 1Ward‘sWhite,.4..............4
‘Ausl. Purple Straw.. . .......
Aust. Indian..................
‘*Sibley‘s Golden.........

Du Toit's........c.cooivinn.

Missoven ...... ... il

*Atlanti...........

FReliable. .. ... ... ... ...

Sadoza ... i

o

Curtis' White.............coo ..
Seven-headed Red.............

Ontario ............o.....

108
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OATS.

AIQUINAT

ol

S
I N

NAME,. g]\oﬂ I 2 : S

g9 g g -3

oS * 8 L ®

L3 : . L

White Dutch................... oo~ 1 8% 8
Board of Trade............ .... l%ﬂ“ 1.6 10 97
Australian,.................... -'9? = .15 /1 94
Black American............... 94 1.4 14 93
Pringle’s Hulless,............ 89 L14 10 100
Pringle’'s No.6............... 97 1.6 12 94
Pringle’s No. 4..v.oouvennn ... 98 1.7 -9 97
Pringle’s No. 6................ 98 12 .1 105
Belgio-Russian ...... .......... 96 1.1 .14 95
Schonon .......ovvii ... 98 1. 12 96
Russian Black...,............ 94 7 J11 97
Alexander ..................... 97 1.6 .13 93
New Zealand.................. 95 1.2 12 94
White Russian...,............. 87 1.1 .8 101
Black Tartarian............... 84 I, .6 100
Early Yellow. ................ 94 15 7 100
Early Poland........ 94 2% 7 8g
Polamd .............cooiia 96 10 -7 105
Potato.... oo e 94 1. .8 97
Early Angus.....coeeeennna.... 75 1. 13 105
Chinese Hulless............... 93 12 .10 103
Trivmph.. ... 84 1.2 .8 g0
Pringle’s Excelsior............ 8o 11 .13 90
Rust Proof.............cevnes. 94 13 .10 97
White Bureka................. 85 1.9 .9 90
Welcome .....oovviin cier i 94 1.3 314 105
Novelty .........ooiiiie it 96 1.11 10 90
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AQuUnAT

NAME.

T pRInULIAID)
SUIDAD) [0 QUINAT

ruine) fo procq

CmpayS fo praig

Furua

~drylsauey werawi g

bt

(Clvdesdale ............iien e,
!Colorado Yellow. ....
{Austrian NO. T.,viiviniiinnn,

Austrian No.z.................

S E.Black...........o e e
\Golden Sheaf.... ...

Probsteir.. . ............

American Beauty..............
Burpen's Welcome............
Bohemian......................
White German................
Black Champion...............
Monarch ......oooei i
Dakota,...........cocoo i
iRace Horse....................
Canadian ............... 0.l
Swiss Black............... ...
Victoria ...l
Hopetown .....................
Waterloo..................

Harris.........ooe
Silesian ... i
Golden Giant..................
Orient..................ccoi.a..

Lost.iviiieni i

14
8

L1z

o
P}

-
° P SYoRY-=4
o % o o~ 0~

—
%]
~
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BARILEY.

¥ 1§ S S Sy
: NAME. e :
L8 X 8 Doy
;8 ‘ ' C¥
1 |Smooth Hulless................ 90 1.5 89
2 |[Winnipeg No. 1................ 94 1.1 1.3 89
3 |Winnipeg No. 2..... .......... 90 1.3 12 50
4 |New Zealand................. 97 1.7 1.30 89
5 |Chevalier ...................... 90 1.5 1.7 94
6 |Zealand...................... .. 94 1.9 1.1 90
7 {Winter, six-rowed..... ... 92 1.13 .8 97
8 |Purple .......... ool 84 2. 1. 90
g Melom...........o.oiiiL 100 I.14 1.4 92
10 |Del Norte.......... 94 2. 2.2 90
11 |Trivmph... . ... 81 2. 15 92
12 |Indian No. 4....... ... ... 92 1.7 1.6 92
13 [Kilma.. ..o o 97 2. 1.5 90
14 [Scotch Amat................... 97 2. 1.14 90
15 (Black ... 95 2. 1.3 %3
16 |Palestine ........ ... . ... ... 91 1.6 1.5 a2
17 [Animate ... 93 1.9 1.12 92
18 [Guy Malye..................... 94 2.2 1.2 90
1g |Mauchurian ........... 96 1.11 1. 0
20 |Tricks ... i 97 2. 1.6 90
21 |Spring, four-rowed ... ... 92 1.14 1.7 90
22 |Expert.........oii s 90 1.7 1.4 92
23 |Nepaul......................... 83 1.6 .13 90
24 |Winter, four-rowed........ 95 1.12 1.13 90
25 |[Phoenix ........... ... 94 1.10 1.2 92
26 |Sibley’s Improved.......... 91 1.11 1.6 90
27 |[Mansburg ... 96 1.13 .13 90
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BARLEY— Concluded.

CTAIQUINAT

L ' — | - ~
- i - ' o o=l
> - H :u
s s Ty
NAME. | Q | v i~
L 3 3 2
Q ‘ 2 8 T3
8 ! & g D>
0 : : i
]
Adams' Heavy................. 95 : .9 1.3 92
Sibley's Pearl...... ..... .. .... 93 I 1.9 92
Sibley’s Purple ............ ... 91 12 1.10 97
Wales. . ....oooiiiiiiiin 94 10 1.8 107
Berkle_\n......4..4...(.........,1 94 14 LI 90
Zeochrit . ...... . .. ... .. 79 Wi I.14 100
Perlgerste ..................... 84 14 1.1 112
i







Report of Morticulturist and Botanist.

The Evecutive Comntitiee of the State Board of Agri-
culture:
Sirs: The following papers constitute my report
of Station work during the vear 1888.
First—Notes on ingects and insecticides.
Second—Notes on orchard and small fruits.
7hird—XNotes on garden vegetables.

Fourth—Notes on the leafage and maturity of fruit
and ornamental trees.

Fupt—The apple twig blight.

There are vet incomplete :
First—The work on pepperint.
Second—"The work on tobacco.

Third—The botanical analvsis of quite a list of
plants.

All of which will appear in due time. The notes
on tobacco, apple twig blight, orchard and small fruits,
garden vegetables, leafage and wmaturity of fruit and
ornamental trees are lierewith appended for the annual
report. Respectfully submitted,

JAMES CASSIDY,
Horticulturist and Botanist.
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NOTES ON TOBACCO.

The cultivation of this plant was coutinued the
past season. The number of varieties grown was I3,
as follows: Brenta, Cienfuegos, Wilsou’s Prolific,
Landreth, Persian, Isabella, Spadone, Theiss, Vuetta
Abajo, Spagnola, Deli Sumatra, Havana,

All of these were received from the Department of
Agriculture last spring, excepting Havana, Landreth
and Persian. The area devoted to the crop was 2 roods
and 17 perch. The plants were set 3 feet by 2 feet apart.
The number of plants harvested was: Of Havana,
5,340; of the varieties, 536; total 5,876. The weight of
stalks and leaves green was 4,858 pounds.

The soil 1s a clay loam that had been in clover sod
for three vears, and was ploughed under the fall pre-
vious, and again in the spring before planting.

Cost of producing one acre of tobacco in Colorado,
as follows :

Intereston land......... ... ... ... ... .l 6.00
Plowing and fitting the soil.. ... ... ... o 3.00
8,000 plants at $4 per 1,000. .. ...... .. ... il . 32,00
Planting ... i e e e 4.00
Irrigating ... oo e e e e e 2.00
Cultivating and hoeing....................................... §.00
Worming, topping and suckering. ............ ... ool 6.00
Cutting and hanging. ... ... ... .. o i 10.00
Stripping and tielng.. ....... ... e 10.00
Hauling to market, permile.. ... ... ... ... .o L 50

LOtal . o e e e e e e #78.50

The aim this year was to grow a considerable quan-
tity of the leaf, that its commercial value might be
determined.

The details of culture aud management are largely
a confirmation of opinions expressed a year ago and are
as follows:
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SOWING SEED.

Seed was sown in a moderate hot bed April 13, and
when the plants were large enough, were transplanted
into another bed, setting them 3 inches apart. Many
of the sash used over the transplanted plants were
covered with prepared cloth as a substitute for glass and
answers the purpose very well,

Tle transplanting assures plants of equal vigor, an
lmportant factor in securing uniformity iu ripening.
But trausplanting is not essential to success. Plants of
uniform vigor mayv be obtained either by sowing thinly
or by tliunning out the plants if the seed lias been sown
too thickly.

The soil of the beds cannot be too rich that the
plants mayv make a rapid growth. As tobacco seed is
extremely small, it should be sown on a suiooth surface,
covered lightly and compressed with a smooth board.
The tobacco is liable to be destroyved by a fungus when
in the seed leaf and the plants overcrowded in the bed,
to avoid wlich do not sow the seed until the bed has
ceased steaming water in the early part of the dav only,
and air the beds sufhciently to keep the plants thrifty
and measurably dry at night.  For some davs prior to
planting in the open air remove the sash eutirelyv in the
dav time and during the night, if no frost is feared, that
the plants may become inured to the full power of tle
sui.

SOILS.

The finest leaf 1s raised on light, rich, warm soils,
If not naturally rich enough, it mnst be made so, but
we are satisfied that auv of our upland soils are rich
enough to produce a good crop of tobacco without
mauure for the present.

Heavier and richer soils will give greater weiglit of
leaf, but will be coarser and bring a lower price than
that grown on lighter lands.
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VARIETIES.

The varieties of this plant are now quite numerous,
but all of them tried here ripen perfectlv. The easiest
to manage i1s the White Burley, as it half leaves on the
hill, 1s early, productive, a good color, and is in de-
mand. We have grown the Havana Seed Leaf mainly
this year, at the suggestion of alocal manufacturer, who
pronounced the product of last vear's crop of this variety
of unusual merit.

PLANTING.

We planted in the open ground May 29, in rows 3
feet by 2 feet apart, irrigating closelv as the planting
proceeded. This distance apart checks undue vigor,
which 1s of nmportance in the production of the finest
leaf for cigar purposes. Coarser growiug sorts like the
Burley, would need more room than this affords.

CULTIVATION.

Stirring the soil close up to the plants must begin
at once after the planting, and be kept up until they
are well established and of good size, which will be
when the plants are ready for topping, and when from
2 to 25 feet ugh.

IRRIGATION.

The tobacco plant is a great feeder, but has great
capacity to find moisture 1 a dry time. Omne or two
irrigations will be sufficient to get the plants established,
after which stirring the soil will enable the plants to
attain a good growth and assure their early ripening.
No crop is so effectually destroyed on wet lands as
tobacco, and none is so little affected by drought.

PRIMING

Consists in removing all the lower leaves near the
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ground. These produce an inferior leaf called “lugs,”?

because thev get soiled and blackened.

TOPPING.

This operation cousists in removing the flower
stalks when large enough to be taken out. There is 1o
particular height at which to top. The usnal way 1s to
leave 12 to 16 leaves, the result of which is the produc-
tion of a leafy shoot from the base of eacly leaf, which
must be promptly removed, giving rise to the opera-
tion of

SUCKERIXNG.

This operation follows as the result of topping, the
purpose being to confine the operatious of the plant to
the growth and quick maturity of a certain number of
leaves, and which must be attended to diligently until
the crop 1s housed. The operations of priming and
suckering must be all performed when the plants are
wet, or the results will be rust spots on the leaf. which
will unfavorably affect its value,

INSECTS.

There are two insects particularly injurious to the
tobacco plant, viz.: the tomato worm and the tobacco
worm proper. Cut worms are occasionally injurious
early in June. The two former appear fromt the middle
to the latter end of June, the larva of which should be
diligently sought for during the eutire season, as much
of the profits of the crop depend upon how well this has
been attended to.

CUTTING AND HARVESTING.

The plant is ripe when the plants take on a yellow-
ish, mottled appearance, and when iu doubling the leaf
it cracks instead of bends. It should not be allowed to
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get over ripe or it will be hard to get the leaf to take on
a uniform solid color.  The White Burley and Havana
seed leaf, if stroung plants when set out last of May, will
be fit to cut in this climate not later than September
1st.  When mature the leal will stand the early frosts
of September and part of October with impnnity.  The
operation of cutting consists in splitting the plant by
means of stout, thin bladed kuife, to within four or five
inches of the ground, then cutting off close to the latter,
and laving in rows until sufhciently wilted to handle.
It is best to cut either during cloudy weather or 1n the
morniny or verv late in the afternoon, as the sun is
much more apt to scorch the leaf here thau at a lower
elevation. But it is limportant never to cut more plants
at one cutting than cau be prowmptly Loused when
wilied.  Having cut and wilted the plants they are now
ready for housing, first placing not more than six or
scveu plants straddled across ordinary building lath, for
conveunience iu lhanging up to cure in the barn. To-
bacco sticks when made to order are round or are split
out like lath about one inch square at one end and
generally a few iuches longer thau the distance between
the joints of the tobacco house.

CURING.

In order to assure the coloring of the leaf it is de-
sirable when the tobacco has reached the baru to lay it
in layers about one foot deep on the floor for about ten
davs. It will need to be turned about three times in
that period to avoid heating, avoiding all veutilation
aud keeping the barn perfectly dark.  The leaf will be
quite yellow by this time and is now ready to hang
up. A little ventilation will now be desirable as judg-
went may dictate.  Mould may appear on the leat at
this stage, which will be gotten over by giving more
air, but the leaf must be prevented from drying until it
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has taken on a uniform brown color, which will take
place in from three to four weeks. Laving the plants
on the ground is not indispensable to success, and 1s not
necessarv to the White Burley, but 1t gives the Havana
Seed Leaf a much better color than if hung up directly
from the field.

BARN,

In this structure the tobacco is hung up to cure.
It should have an earth floor, be tightlv built and have
arrangements to secure ample ventilation when that is
needed. The inside of the shed is divided up bv rails
into widths to accommodate the laths and also into tiers
far enough apart to allow the different tiers to hang free
of each other.

STRIPPING.

When the leaves and stalks have become brown the
former are stripped from the stalks and tied into bundles
of about twelve leaves, called “‘hands.”” Before doing
this 1t 1s necessarv to dampen the floor to get the leaf
pliable enough to handle. In tieing into ** hands" the
leaves are sorted according to color and size. The
bright colored, large, perfect leaves are of the best qual-
ity, and are tied by themselves. The second quality is
a grade below this, and is the red or brown tobacco.
The third grade is called “lugs,” and cousists of the
lower and damaged leaves, which is also kept separate.
When stripped and tied into bundles the leaf is then
ready for

BULKING AND PACKING,

which is done by making a platform of boards raised a
few inches above the beam floor and large enough to
hold the bundles in conical heaps 4 or 5 feet in diam-
eter at the base. The tobacco when thus bulked is cov-
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ered with blankets to keep it from drying out. Should
it come to a heat the piles are broken up and repiled as
often as this occurs. A place to bulk tobacco in should
be damp euough to prevent the leaf from drying out,
but not damp enough to cause it to mould. The nat-
ural time for tobacco to ferment is in early summer.
Some growers sell their crop while in bulk in the fall to
the manufacturer, who packs it in boxes or hogsheads in
which it ferments the following May., Tobacceo is sent
to market in boxes or hogsheads holding from 100 to
1,000 pounds of leaf. Cigar leafl is boxed in the smaller
packages, because i larger quantities the leaf is liable
to be blackened and hence 1mjured in appearance and
value. Packing is done by laving a course of bundles
across the bottom of the box or hogshead, filling 1n on
each side of this centre course, keeping the leaves on
thie outside. The next course 1s laid across the first,
aud so on 1 succession untit the package is two-thirds
full, wlhien the lever 1s applied to more firmly compress
the whole, which 1s repeated until the box s full.

This ends briefly the details of management con-
nected with the culture of this crop in Colorado.

APPLE TWIG BLIGHT.

This disease appeared 1u the neighborhood of Fort
Collins the latter part of June and continued to be more
or less virulent untillate in August. It is identical with
the fire blight of the pear. Its varying effect on the
two trees is due to the unequal density of their wood ;
that of the apple being much more dense than the wood
of the pear, resists the disease better, so that only the
shoots of the current season’s growth are affected. The
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age and vigor of trees, too, has much to do with the
spread of the disease once it has obtained a lodgment.
Young trees of unusual vigor being much more liable
to succumb when once attacked than trees of slower
growtl.

To many people whatever happens to an apple or
pear tree is attributed to blight. The latter disease is,
liowever, readily determined by the observant tree
grower. The twigs of the apple tree are sometimes
destroved by the apple twig borer causing them to
appear as if injured bv blight.

INJURIES FROM COLD.

Injuries from the cold of winter are observed to
affect either the wlole tree or particular branches only.

Blight is likely to shiow on the tips of branches or
on spurs, or ore rarely on the trunk itself. If the
trunk be the part aftected oulv, theu the tree, if not
attended to at once, is lost bevond redemptiou.

Trees affected in the stem by cold often put forth
leaves in late spring; these on close examiuation, liow-
ever, will be found to be deficient in size, quautity aud
color, and will soou shrivel on their stems. If the tree
has been hurt chiefly ou the trunk it may leaf out per-
fectly healthy aud normal, but in June these will die
also.  An examination of the trunk would exhibit
patches of bark separated from the wood.

Our trees that blighted badly were in all cases in
tlie most vigorous and thrifty condition, the foliage of
full size, and until affected luxuriant and green.

THEORIES.

Various theories have been assigned as the cause of
this disease, to be overturned by subsequent observation.
The disease has been attributed to iusects, to some
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unknown species of fuugus, to freezing of the sap
(Downing), to a deficiency in the soil of some necessary
element, to constitutional weakness, to an excess of
fertilizers, but none of these theories have heen verified
by facts.

Tn 1880, Prof. Burril, of Illinois, discovered bacteria
preseut in connection with the disease, which fact he
commuuicated to the association for the Advancement
of Science.

The cause of the destruction of the wood of the
apple tree has been proved by Burril and Arthur to be due
to a specific organism, a low form of microscopic plaut
life belonging to the genus Bacteriwm. The result to
the plant is the destruction of the cell contents by the
fermentation set up in them by this organism. The
latter are found in countless numbers in the affected
bark aund weod, forming an adhesive wass, which 1s
readily perceived by the unaided eve, exuding from and
pervading the surface of the diseased tissues. DBut it
requires a very good microscope to see the separate indi-
vidual living plant which causes this trouble.  The leaf
surfaces when affected have a peculiar shiny surface as
if varnished, aud the twigs turn a brownish black, at
first watery, then dry and hard, but the bark uever
separates readily from the wood. The proofs that these
minute organisins cause the disease, are as follows :

1. Theyare alwayvs present in the diseased tissues.

2. 'Their presence may be detected in advance by
the changes occurring in the wood.

3. The coutents of the cell gradually disappear
with the increase in numbers of the bacteria.

4. The chemical changes in the blighted parts are
identical with those caused by bacteria in dead vegetable
substance.
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5. The disease may be conununicated to healthy
trees by inoculation.

6. The disease affects ouly those partsof the tree
to which it is accessible, except as it spreads from cell
to cell in the structure of the tree.

NAME OF THE PEST.

To this minute organisin a specific name has been
given by Burril; he has called it micrococcus amylivirus,
or the starcl devouring muicrococcus. 1t belongs to the
same group of bacterial forms wlich produce the so-
called cholera among swine, and diptheria among men,
but 1s as entirely distinct from them as are the red,
white and black oaks frour each other.

SHAPE AND SIZE.

The shape and size are inatters of interest. They
are oval in outline, something like a bean, but with
straight rather than curved sides. They are so small
that it would take more than 1,000 of them placed end
to eud to reach around the outside of an ordinary period
In common print. But what they lack in size they
make up for in numbers. The smallest portion of
blighted twig placed in a drop of water in suimmer, will
show their preseuce to the naked eye by the white,
milky cloud which spreads from the portion of wood to
the water. But each iudividual organism is so small as
to require a microscope of high power to show its out-
line.

EFFECTS OF THE DISEASE.

The disease invariably starts at one or two poiuts,
uot patches or areas, and from these graduallv spreads
at the rate sometimes of half an inch per dayv (24 hours).
It other cases this rate of growth mav be attaiued only
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during the lapse of several weeks or months. When
the blight occurs on the trunks it begins at a wound
made by pruning, or at a knotty portion of the bark.

As trunk boring insects operate on the roughest
surfaces of trees, hence it is not unlikely that they by
wounding the tree admit the bacteria.

This is the only way in which the blight can affect
an entrance into the structure of the older wood. There
must be a breach of the surface, whether caused by in-
sects, the plowman’s single tree, or by the nnequal ex-
pansion of the bark. But in the vounger parts it has
been demonstrated by Arthur that these organisms gain
admission through the tender epidermis of the voung
growth, and flowers in the month of Mav. Insects
generally carry them around, their germs being sticky,
their outer surfaces adhere to each other and to other
objects with which thev come in contact. How the
bacteria are disseminated is not so clear. Plants, in-
cluding trees, cousist of cells. In the cells of the bark
in which the bacteria are found there are o opeunings,
vet water passes readily through the walls.  Still these
germs do 1n sonte way penetrate the cells and spread in
everv direction. That thev do not readily do so is seen
in the slow progress thev make. The main changes in
the cells of whicli plants consist is the disappearance of
the starch grains stored for the nourishment of the tree.
The progress of the disease is much faster in warm
weather, but it is known that parts infected enlarge
during the season of rest. Heat and moisture furnish
the conditions most favorable to the spread of the con-
tagion. Anthrax or blight 1s by no means couflned to
the apple and pear. The Lombardy and other species
of poplar, suffer considerably from the same cause. The
peach suffers from the vellows, another form of the same
disease. Some varieties of the apple and pear are far
more subject of this disease than others. Parts of the



AGRICULTURAL EXPERIMENT STATION. 69

country exhibit for the comparative exemption from this
disease on useful plants because the external conditions
of temperature, light and moisture are favorable to the
growth of leafy plants and unfavorble to the parasite.
The latter, however, 1s alwayvs present, and when the
conditions are favorable they become unusually virulent,

What is called constitutional hardness or the ability
to withstand or ward off disease has much influence,
we know not why.

REMEDIES.

In regard to remedies we mav sav there are none,
but there are some things, which by attending to, our
trees may escape attack altogether, or the attack mayv be
so modified as that trees mav recover from it, and be as
healthy as ever.

. We will notice that the selection of varieties
known to be least affected by the disease is of the utmost
importance in profitable fruit growing in the North-
western States.  Coupled with which we mav emphasize
on the importace of selecting situations for orchards,
having a free circulation of air, and not hedged in bv
buildings or dense growth of anv kind.

2. If a spot on the bark of the trunk or limbs
show diseases remove with the kaife and bandage the
wonnded surface. If a portion of the brauch is already
killed remove the whole well below the poiut affected.
Should vou cut into the diseased portion, disinfect the
knife by dipping in a strong solution of carbolic acid.
Carbolic acid (pure) 5 parts to 100 of water kills the
bacteria when immersed in the solution. Double the
strength may be used as a wash upon tree wounds, after
which the surface should be painted as a protection to
then.
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3. The application to the trunk and main limbs
of the following wash, offers a mechanical obstruction
to the entrance of the bacteria through the trunk and
through the well known efficacy of sulphur as a fungi-
cide, secures immunity for the trunks from disease.

WASH.

To oue-half bushel of lime add eight pounds of
sulphur; put in a closed vessel, adding sufficient boiling
water to slake the lime; stir thoroughly and dilute to
the consistence of whitewash. The light color which
1s objectionable may be darkened by lamp black.
Washing the trunksand llmibs once or twice a vear with
strong lyve made from wood ashes, a strong solution of
crude potash or concentrated lye, or even soap suds,
keeps these parts clean and smooth, prevents cracks
by the expansion of the stem, and so reduces exposure
to blight. ‘The smooth, clean surfaces, too, much sooner
exhibit the first inroads of the disease. No good result
need be expected from the application of particular sub-
stances to the soil to be absorbed by the rootlets, for
absorption may or may not take place, aud dissemina-
tion is still more uncertain. The tree or plant cannot
be forced to take medicine.

NOTES ON CULTURE OF ORCHARD AND
SMALL FRUITS.

Fruit growers are having tangible confirmation the
present season of what may be accomplished in fruit
culture in Colorado, thie result of experimental effort on
the part of a few veuturesome pioneers of horticulture
a few years back.
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This success is not without its effect in stimulating
to greater effort those who mav have failed in the past,
and in promoting confidence among the new coniers into
the State, who would seek to do likewise.

It is mainly to aid the latter that these notes on
varieties, methods of culture and management, are sub-
mitted.

CONDITIONS OF SUCCESS.
The important points to be duly counsidered are as
follows:

1. Location and soil.

2. Varieties to plant.
3. Planting and pruning.
4. Irrigation and after care.

5. Insects and diseases.

LOCATION AXND SOIL.

T'he location of apple and pear orchard in Colorado
1s an importaut consideration, in view of the presence
of blight in this State for the past two seasons.

An orchard of these fruits should, if possible, be on
land with a general trend to the northwest or unorth,
have sufficient fall to be easv of irrigation and uot sub-
ject to the influences of seepage water.

Elevated positions are Dbest, but verv steep slopes
should be avoided, because of the difficulty of sufficiently
irrigating youug trees.

It 1s important to secure the freest possible circula-
tion of air consistent with that necessary amount of
hedge growth to break the force of too violent winds so
inimical to the retention of fruit on the trees until ripe.

In low, shady, closely protected orchards in the
neighborhood of towns and villages in Colorado blight
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will continue to be niore or less destructive to particular
varieties of the apple and pear in the future.

The soil best suited to the apple is a deep, well
drained loam, although 1t will succeed on a far greater
variety of soils thau any other fruits.

The plum aud pear succeed best on a heavier soil
than that swited to the apple.

The peach is at home on light, open, well drained
land.

The grape on gravelly soil, well under-drained, en-
riching the samie early in the seasou, so as to produce
vigorous, well-ripened canes as judgment mayv dictate.

An abundance of such soils exist in this State,
especially along the foot hills, where, with irrigation,
the urape 1s at 1ts best.

The raspberry and blackberry make their best
growth in strong, heavy, well-drained land, but produce
more perfectly ripened wood on lighter soils, and which
generally winters in portions of this region without pro-
tection.  Not s0, however, with the larger growth, the
result of rich land and abuudant irrigation—this must
have the protection of Mother Earth to winter safely.

The strawberry delights iu a deep, rich, woist loawm,
good cultivation and abundant moisture during the

growing seasou.
VARIETIES TO PLANT.

In the light of the experience of the early planters
in our State, it may be said that it 1s quite safe to select
varieties i1 accordance therewith.

The plantings of the Russian varieties of the apple,
pear aud plum in this vicinity are not old enough to
determine their season of ripening of value as fruit.
But we can speak positively of their hardiness, and the
liability to blight of certain varieties of the apple and
pear, when grown in cloudy, protected orchards.
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The past winter was a test of the hardiness of
varieties of orchard fruits in this region, the temperature
falling twice to 28 degrees below zero, but this for two
nights only. The maximum reading for the same
period was 72 degrees above zero.

This injured Ben Davis, in some few cases killed
Northern Spy aud White Winter Pearmain to the
ground.

The following varieties of the apple are hardy and
productive in this region, and worthy the attention of
planters :

Summer—VYellow Transparent, Tetofsky, Red June,
Ducliess of Oldeuburg.

Fall—McMahou's White, Gideon, Wealthv.

Winter—Ladies' Sweeting, Sheriff, Ben Davis,
Pewaukee, Golden Russet, Waldridge.

Crabhs—Whituev, Hvslop, Brewer's Sweet.

The transcendent and red aud vellow Siberian
crabs should not be planted, and ought to be cut down
wherever growing, chiefly because theyv are so prone to
blight.

The most proutising of the Russian varieties that
have fruited liere this vear 1s No. 16g (Grandmother), a
large apple resembling a Greening, aud whiclt promises
to be a fair keeper.

Nos. 153 and 116 also fruited liberallv.,  The latter
is a large, highly-colored apple, but no keeper. Season
September.

The former resembles Plumb's Cider, but smaller
with a lngh bloom.  Season beptember.

lhese varieties have all a most pronounced aroma.

To Lkeep apples in this climate for anv length of
tine a moist cellar should be at liand for best results.

PLANTING AND PRUNING.

Successtul results are verv largelv contingeut on
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the condition of the trees or plants at time of planting.
If improperly dug and packed, which is too often the
case, the chances of their growing in this climate are
materially lessened.

It is desirable, other things being equal, that trees,
and especially small fruit plants, should be procured
from local nurseries,

The age at which it is best to procure fruit trees,
small fruits or grape vines, is as follows :

Apple, 3 to 4 vears; pear, 3 to 4 vears; plum, 2 to 3
years; cherrv, 2 to 3 vears; peach, 1 vear; grape, 2
years ; currant, 2 vears; gooseberries, 2 vears; rasp-
berries and blackberries, 1 vear; of strawberries, the
youngest plants, those from last vear’s runmners should
only be planted, the old plants with black roots are
usually worthless.

The best season in which to plant the large or
small fruits is generally in the spring, although in a
mild winter climate the fall is equally good.

The apple should be planted 20 to 30 feet apart
each way; the standard pear, 20 feet; the plum, 8 to 16
feet ; the grape, 6 to 10 feet; the raspberrv, 4 to 6 feet;
the blackberry, 8 feet ; currants and gooseberries, 4 to g
feet; and strawberries, field culture, 1 by 3 feet, garden
culture, 1 by 2 feet.

In planting, finn the soil thoroughly, setting the
trees a little deeper than they grew in the nursery.

Black cap raspberries are planted with the bud at
the crown within three inches of the surface. They
often fail to grow because of neglect of this precaution.

Grape vines are planted with the crown buds near
the surface, the roots extending obliquely to a depth of
6 or 8 inches.

When trees are received 1n a dry or frozen condi-
tion, they should be buried root and branch in moist
earth, or placed in water for a short time, to draw out
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the frost gradually and to swell again to natural fresh-
ness the shrunken tissues of the tree.

When a tree 1s receyved from the nursery it is im-
portant before replanting to reduce the top in proportion
to its loss of roots, which will usually be from one-half
to two-thirds of the whole.

This assures the vigorous starting into growth of
a few of the remaining buds.

We incline to the belief that low headed trees are
most aesirable for this region. This 1s the experience
of tree-growers in similar climates.

Each variety should be allowed to take its own pe-
culiar form; the pruner aiming to prevent all unneces-
sary growtl, and the formation of limbs of equal vigor
at an acute angle with the main stem.

To prune trees intelligently it is important to the
amateur to know the effect of pruning in the two seasons
of rest and activity.

Pruning when the foliage is active lessens vitality,
if much of it be done, causing the trees to assume a
fruitful condition.

Pruniug in the season of rest increases the vigor of
trees by conceutratiug the sap in fewer chanuels.

If pruning is to be done during the seasou of
growth, the month of June is the best time to do it, the
foliage being then firt enough to cover the wound with
a layer of wood and bark.

Pruning during the season of rest is best performed
in the early part of April.

But whenever pruning is done, it is important in
this climate to cover the wouuded surfaces either with
wax or with paint made of shellac dissolved in alcolol,
preferably the foruer.
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IRRIGATION AND AFTER CARE.

Trees aund plauts of all kinds when replanted,
should alwavs receive a good irrigation, and if heavy
topped should be staked to avoid wearing at the collar.

The frequency of irrigation, whether for trees or
small fruits, 1s contingent upon such a varietv of cir-
cuwmstances, as to obviate the laving down of any
specific rule.

Still it will be safe to watchi closelv all newly set
plants and trees, and to water liberally when 1 active
growth until well established in the soil, observing to
withhold all cultivation and water earlv in August, to
assure the ripening of the wood as perfectly as possible.

A final irrigation may be given the last days of
October or early in November that the roots may liave
contact with sufficient moisture through the winter and
spring months.

Bearing trees of good size and well establishied ave
benefitted by having the soil seeded to clover, the latter
to he cut once or twice during the season.

This keeps the soil cool amd induces a moderate
growth, but does not retard the constitutional teu-
dency to start growth early in spring.  When trees fail
to make at least twelve inches of crowtl aunually then
recourse must be had either to cultivation of the soil
again, or of manuring the surface of the ground to
secure increased vigor. ‘The latter course 1s the more
preferable of the two.

INSECTS AND DISEASES.

Tlie codling moth is now active in Colerado or-
chards.

It is readily overcome, however, by the use of Paris
green and water in the proportion of one pound of the
poison to one hundred gallon of water.

This mixture is applied, when the flowers have dis-
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appeared, by means of a force pump, a piece of rubber
tubing and a nozzle at the end to produce a fine spray.

The strawberry has no serious enemies in this State,
unless the garden web worm should appear annually
and in large numbers, as it did the past season.

Rust of the foliage 1s occasionallv seen in old and
closel Iv shaded beds, which should be ploughed under,
and the beds renewed in anew location and from healthy
stock. Rust also appears on the foliage of the black-
berry, for which the same remedy is recommended.

The raspberry suffers in localities from the work of
the larva of the raspberry saw-flv, and as it operates on
the under side of the leaf is difficult to kill.

Fresh powdered hellebore, applied with a bellows,
will destrov them.

The foliage of the plum is attacked bv the larva of
the cherry saw-flv (Siandria corasi) and by the plum
aphis, which is occasionally seen on trees of weakened
vitality.  The former does not attack the foliage of the
Earlv Riclimond cherry.

The larva of the saw flv is destroved by fresh
hellebore, one ounce to a pail of water, and apphed with
a pump and sprav nozzle.

The chief inscct enemy of the erape in this region
is an undetermined species of Ervthroneura, or leaf
hopper.

The kerosene emulsion will destrov these if a pplied
early in the day when the insects are sluggish and can-
not jump freelv. Laterin the dav they are so agile as
to avoid the application.

A serious enemy to the culture of the apple and
pear has appeared in Northern Colorado for the past two
seasons, in the presence of the well known pear blight
of the older States. This blight, to which the name
Micrococcus amylovorus or the starach- eating blight
has been given, lias been inv estigated in recent years by
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Profs. Burril aud Arthur, and their experiments would
seem to leave little doubt as to the accuracy of their
conclusions. These gentlemen hold that this disease is
caused by bactenia, a low form of vegetable life, entering
the structure of the tree by means of the tender buds
and flowers in early sunnter, aud thus finding a lodgment

permeate the affected portiou to its destruction.

It affected some Russian varieties of apple and pear
in closelv protected orchards, as seriously as it did the
transcendent, and red and vellow Siberian crabs, known
to be so prone to succumb to it

Mrveolowists conclude that external applications are
of no avail, and that the only hope of saving the affected
tree is to cut out the diseased portion well helow the
parts affected and burn it.  But as the trunk is often the
affected portion to begin with, we are led to think that
an application of lime and sulplhur in the form of a
wasl, to tliese parts would aid as a preventive from the
well knowun efficacy of the latter as a fungicide. Par-
ticular varieties are, however, kuown to be meore prone
to blight than others. These should never be planted,
as they will certainly prove a disappointnient in the end.

The wash is made as follows: To oune-half bushel
of lime add 8 pounds of sulplur, put in a closed vessel,
adding sufficient boiling water to slack the lime; stir
thoroughly and dilute to the consistence of whitewash.
“T'he color which is objectionable may hbe darkened by
adding lamp black.

Propagation of the pear by root grafts.
It is well known that a good stand of the pear from
Toot grafts is not often obtained.”

One thousand root grafts were purchased by Moody
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& Sons, of Lockport, N. Y., last spring, showing this
fall the following per cent of living vigorous trees:

Bartlett, 65 per cent.
Clapp's Favorite, qo per cent.
Auzon, g0 per cent.
Flemish Beauty, 60 per cent.
Keifer, g2 per cent.
Clapp’s No. 3, 75 per cent.

APPLE ROOT GRAFTS.

Three thousand root grafts of the following varie-
ties were purchased of the Pike Countv Nurseries, Mo.,
and grown the past season with the following results:

MecMahon's White, 85 per cent.
Northwestern Greeting, go per cent.
Yellow Transparent, 88 per cent.
Clavton, 40 per cent.
Maun, 70 per cent,
McIntosh, 8o per cent.
Red Bietigheimer, 75 per cent.

NOTES ON LEAFAGE OF ORCHARD AND OR-
NAMENTAL TREES AND SHRUBS.

Observations, for two seasons, as to the period of
leafage and their wmaturity have been taken on the fol-
lowing varieties of the apple and pear, which are pre-
sented in tabulated form.

Long retention of leaf in the fall indicates in a
variety the need of a longer season in which to mature
its wood, and would also account for its killing back
were the ensuing winter sufficiently cold.
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The Russian and some other varieties of the apple
and pear, retain their foliage quite late in the fall, but
are sufficienty hardy to withstand a low drop of the
thermometer.

Still in respect to retention of leaf there is a marked
difference between bearing trees and young, vigorous
stock of the same varieties under similar conditions.

Location, too, las much to do with the date of ap-
pearance of foliage. There is a difference of quite a
week between the leafage of trees in protected situations
and those away from buildings or dense plantations of
trees.

There is also some variation in the ability of
varieties similarly situated to set fruit in the presence of
unfavorable conditions of weather.

The Ben Davis usually sets some fruit annually,
and under circumstances fatal to other varieties similarly
situated.

The hardiest kinds mature their leaves early in the
fall, but manyv of them begin growth again correspoud-
mgly earlv i the spring, which lessens their value for
the production of fruit.

The most desirable varieties then for our climate
are such as respond slowly to the liigh diurnal tempera-
ture of the early spring of this regiou.

These notes become valuable, as thev cover a num-
ber of seasons in different localities, furnishing data con-
cerning the hehavior of varieties under various condi-
tions of soil and ciimate throughout the United States,

What is meant by first forned leaves 1 the table 1s
such as appear on the spurs, or the developnieut of tle
terminal bud, which would be nearly svuchronons with
the appearance of bloom.

Fully formed leaves on the yvoung shoots of any
length occurs in this climate from May 20 to the end of
‘the nionth.
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The Russian orchard fruits were originally sent out
by numbers from whatever source derived. This was
unavoidable because of difficulties in trauslating the
Russian names into pronounceable English.

The first column, therefore, gives the numnbers
under which the variety was imported and distributed in
the United States, and the abbreviation ‘M’ refers to
the importation from Moscow by the Iowa Agricultural
College.  Similarly the words Orel, Boronesch and Riga
refer to the importations from these places.

The second column contains the name recom-
mended by Mr. Gibb, at the suggestion of the American
Pomological Society.

LIST OF ORCHARD AND SMALL FRUITS

growing at the College.  Those marked with an aster-
isk are too tender for this region. Most of the varieties
have had but one season’s growth here, so that no esti-
mate can as vet be made of their value for this region.

APPLES.

Mann

Price's Sweet
Winter Red
*Baldwin
DMaiden's Blush
Seek No Further
Fameuse

Early Harvest
Geniton

Grimes’s Golden'

Wythe
Fall Pippin
Excelsior
Clark’s
Keswick Codlin
Delaware Sweet
Rome Beauty

King of Towmkins
Bendalls

Landon

Loy

Osceola

Red Lady Finger
Hyatt's Beauty
Lansburg

Ttter’s Red

Red Romanita
Shackelford
August

Spencer
Charlamoff (Summerville)
Everbearing

Fall Orange
Coat's Swect
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Jefferis
Townsend’s
*Lady Henniker
*Northern Spy
Mann
Babuscheus

Red Repka
White Wokins
Kremis

Sandy Glass
Antonooka
Kruder

Red Wine
Russian Gravenstein
Louis’ Favorite
Sedenets
Turnell
Repkamalenka
Early Sweet
Kurak Reinette
Aport Orient

34, Name Lost
Yellow Sweet
Howard
Raspberry
Lipin

Glass Winter
Brett

Turnipy Juicy
Briody

Petter

Russian Sweet Pear
Kalkidon
Hibernal (Hoskins)
Green Sweet
Thorp’s Sweet
Good Peasant
Brovinka

Anis
Bleachwood
Wolf River
Fonaric,

Russet No. 1 (Palton)
Moscow

Giaut Swaar

Delaware Winter
Jarmonite
*Princess Royal
*Huntsman’s Favorite
Clayton

Prolific Sweet
Cook’s Greening
Golden White
Arnold Sweet
Royal Table
Long Arcade
Yellow Anis
Mazensks

Rosy Aport
Goualtian
Lowland Raspberry
Dlack Russian
Anisisobka

M uscat

Hibernal Watson)
Red Teat

Rubets

Brewster

Arabia (Kellogg)
Orange Winter
Arcad

Blessed Calville
White Borodorka
Aport (Riga)
Cross (Irne)
Early Blue

Early Cinnamon
Ambrose

No. 519

Ukraim

German Calville
Tiescu Nausen
Golden Russet
Waterulelon
Vargal
Repolovka

Early Champaign
Black Fameuse
50 Orel

44 Voronesh
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Polish Cinnamon
Gipsey

St. Peters

Papa

Long

Winter Streaked
Hare Pipka
Arabskal

Biel

Winter Striped
Anisim

Cross Apple
Brobonka
MecIntoslt

Peach (Moutreal)
TWhite Starkis
Zototoroff
Russian Greening
Good Peasant
Aport

Water

Rich Winter
Arabka
Longfiled
Charlamoff
Arnold Russet
Late Russian
Borkoff
Brabskoe

Barloft (Kellogg)
September

Aunis

Sejanka

Vargal

Russian Rambeau Queen

Rebecca

Repka Kislayia
Cklanka
Bogdanoff

Lead

Sweet Cross
Loeds

Taggart Sweet
Kursk Reinette
Pointea Piplea
No. 250

Bunker

Aport

Newport Sweet
Northwestern Greening
116 Orel
Wandon’s Blush
Mammoth Black Twig
Telfer Sweet
Clayton

Burtou

Foote
Kleueskol
Potter Red
Large Transparent
Switzer
Arabskae
Hollister Sweet
Vargulek
Throue
Nomenskol

G. Kerr

Sweet Cross
Kluevskol

Varieties of Prunus Domestica—

Those marked with an asterisk are not hardy here.

Lombard
Merunka
Moldavka
Moore’s Arctic
Orel, 19

Russian 2

Russian 3
Shiropshire Damson
Smith's Orleans
Ungarish
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Yellow Egg Golden Drop
Hoag's Seedling Tmperial Gage
Varieties of Prunus Americana and Drunus Chicasa—
Miner Marianna
DeSoto *Indian Chief
*Farly Red Golden Beauty
Forest Garden “*Tennie Lucas
Maquokita Colorado Queen
Forest Rose Weaver
Rolling Gtone Speer
Wayland *Robiuson
Wolf Barset's American
Black

GRAPEN.

Those marked with an asterisk have ripened fruit this year.

Preuntiss Martha
Rochester “Bacchus
Niagara Norfolk
Norwood Goethe
*Norman’s Muscatine *Merrimack
*Blood’s Black *Norton's Virginia
Pearl *Tindley’s No. 2
Reindeer *Butter

Tona Onecida
Chasselsas *Early York

El Dorado *Early Delaware
Concord August Giant
*Cottage Jessica

*Elvira Seedling #Green’s No. 2
*Noali *Taylor’'s Bullet
*Eumelan “*Transparent
Virgennes *Delaware
Lindley's Seedling Welding
*Massasoit Cambridge
*Lady Washington Craveling
Worden Rogers' No. 39
*Moore's Early Isabella
Janesville *Champion
Brighton Amber Queen
*Clinton Rogers’ No. 28
*Clinton ’ Poughkeepsie

Downing Diana
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Pocklington
Amber

Agarvam

Black P

Rogers No. 44
Jefferson
Telegraph

*Early Victor
Elvira

Moore’s Diamond
Martha

Rogers, 43
“Senasqua
Rogers, 4 (Wilder)
Ulster Prolific
Marion

Black Eagle
Rogers, 41
Highland

Beebe's Golden
Superh
Brandywine
Reliance
Thwack

Lost Ruby
Hilborn
Earhart

Early Harvest
Erie

Wilson

Early Cluster
Hoosac

Knox
Minnewaski

Crown Bib
Smith’s Improved
Goldfinder

Eaton

Dracut Amber
R. B. Hayes
Triumph
Green's Golden
Woodruff Red
Jewell
Cynthiana
Hartford
Challenge
Etta

Oriental
Perkios
Empire State
Bland

“Lady
Duchess
“AMontefiore

RASPBERRY.

Surprise

Winant

Canada

Hopkins

Tyler

Mammoth Cluster

Gregg

BLACKBERRY.

Lawton

Stone's Harvest
Dorchester

Taylor
Kittanning
Western Trinmph

GOOSEBERRIES.

Hedge Hog
Whitesmith
Green Gage
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0Old Scotch Red
Downing
Industry

Victoria

Red Dutch
Crandall
White Dutch
Fay

Connecticut Queen
Duanis Chief
Outario
Dowuning
Jewel
Belmont
Manchester
Jumbo
Warsaw
Jersey Queen
Bomba

Mt. Vernon
Indiana
Cornelia
Mammoth
Sandy
Cohansic

Rifleman
Houghton
Nutmeg

CURRANTS.

Cherry Currant
Lee's Black
White Grape
Versaillaise

STRAWBERRY.

Summit
Captain Jack
Glendale
Cetewayo
Crystal City
Albany
Baucroft
Ohio
Ironclad
Jucunda
Cornelia
Phelps
Monarch
Lida

Scarlet Queen
Longfellow

See tables accompanying.
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NOTES ON VEGETABLES.

Experiments with garden vegetables the past season
consisted of a test of new and old varieties for earliness
and of stocks from different sources for trueness to type,
with a view to the production of seed in this region.

It is very important to the grower of garden vege-
tables, that the seeds purchased by him have been prop-
erly grown and selected, for thus only can these artificial
products of man’s skill be kept up to their present high
state of perfection.

Deterioration in the standard of well-known vari-
eties of garden vegetables is the result of seed selection
from inferior tyvpes or the natural outcome of conver-
sion of biennial plants into annuals, in the production
of low-priced seed.

A comparison of varieties, new and old, of stocks
of well-known sorts aud the determination of synonyvnis
requires tinte and a knowledge of the true tvpe of each
variety before much progress can be made; all of which
nnplies a vast amount of detail of a comparative nature.

The practical results to be expected by those in-
terested 1n this work, will be found in the determination
and description of new aud standard varieties of useful
plauts that thrive in our climate, and the selection of the
best types of these for distribution in the several localities
to which thev may be best adapted. This will not be
without effect on seed growers, in inducing a higher
standard of excellence, in the production of the seeds
they sell.

The seed stocks of tlie various seedmen illustrate
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in every experiment tried with them how well or how
poorly selection has been practiced, emphasizing in a
marked 1manner its importance in all seed growing the
world over. :

While tlie season just closed has been favorable to
the growth of garden crops generally, it has brought
with it some insect enemies new to horticulture in this
region. Notably so the garden web worm (Eurvereon
rantalis); the bogus chinch bug (Nvsius angulatus), and
the squash bug (Coreus tristis), all of which implies in-
creased knowledge and skill on the part of those who
would succeed in reaching successful results in the
future.

Plant-bed cloth as a substitute for glass, manufac-
tured bv the U. S. Waterproofing Fibre Co., of New
York, was used in quauntity for late hot beds and cold
frames the past season. We use the medinm grade
cloth, and however valuable this substitute may be in a
moist climate, it has little value here after the first few
weeks of the first season’s work. It possesses the good
points claimed for it for late hot bed work while it re-
mains whole, but by earlv sumimer the cloth becomes
very porous and tears so easily as to become worthless.

POTATOES.
Experiments with varieties of the potato comprised:

First—The culture of a number of nanmed varieties
and seedlings, noting their characteristics of tuber, vine
and flower; also, the yield of each kind, with the pur-
pose in view of estimating their value on a clay loam
soil.

Second—The production of new varieties with the
same object in view.
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The test of named sorts comprised 146 varieties,
most of them hitherto untried here.

The seedling varieties numbered 1035 kinds, and
were raised two and three vears ago from natural seed
produced here, and from seed sent out by the Depart-
ment of Agriculture, and produced by Mr. Pringle of
Vermont.

Both were planted on the same date, Mayv 11. The
area of ground devoted to these kinds was exactlv one-
half acre—in two separate plats of one-fourth of an acre
each. 'The so1l, a clav loam, had been in clover sod for
two vears previous and was plowed in the fall of 1887, and
again early in the spring of 1883, The season was uu-
favorable owing to the lack of the usual rains in July,
and to the presence of blight late in the fall. The tubers
of the named kind were cut to small one eve pieces,
because of having but a limited number of a kind. Of
the seedlings whole sets were used in all cases.

The seedlings appeared above ground five davs
earlier than the named kind, which were cut to omne
eve sets, and had generally but one stalk to a hill. The
former were much the more vigorous throughout the sea-
son, and had two to six stalks to a hill.  The two stalks
were 1rrigated on the following dates : Mav 28, June 11
and 26, July 5, 12 and 20, and were dug September z1.
They were cultivated four times and spraved with Paris
green three times. The vield was light for reasons
already given, so that an estimate of values would be
misleading.

On suitable soils and in the hands of other growers,
many of these seedlings equalled or excelled the product
of the most profitable named kinds grown side by side.
It is safe to sav, however, that such varieties as proved
reasonably productive this season under the conditions
imposed, would on deep sandy loams produce profitable
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crops of tubers. In the culture of this plant with irri-
gation, a suitable soil is of more importance than its
fertility.

SEEDLING POTATOES AND CROSSES.

Over 500 seedling potatoes were raised this year,
and planted in the open air early in June. A large pro-
portion of these bore no tubers at all, and of such as
did 100 varieties will be planted another season. A few
kinds bore tubers weighing one-fourth of a pound each.
Several tubers of the Mexican or Central American po-
tato were planted uncut May 28; they grew luxuriantly
and produced balls in abundauce, but bore no tubers.
The latter, when dug, were as perfect as the day they
were planted, but soon shriveled on being exposed to
the air.

The potato in tuber and vine resembles the culti-
vated species very closely, of which 1t is without doubt
a wild form. Oue tuber of Solanum maglia was also
planted. It made a vigorous growth and blossomed
freely, but bore neitlier pollen nor tubers. It also re-
sembles the cultivated potato, but is much less vigorous.
Its flowers are white, and the trusses and individual
flowers of good size.

The hvbridized seed of last year was sliown in the
green house in April, the plants potted and set in the
ground May 28, The progeny exhibited much varia-
tion in foliage, grew vigorously, but bore very few tubers
and these were very small.

Seed balls have been obtained from the Solanum
borele, from the Mexican potato, and from St. Jawes II,
crossed by Mortou White for trial another season.
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ONIONS.

Seeds of nineteen varieties of the onion were sown
March 15, in rows twelve mches apart, on a piece of
clay loam soil, having an area of 29 perches, and a
somewhat abrupt slope off to the west. Previous to
sowing the plat had to be irrigated owing to lack of
moisture in the soil, to germinate the seed. The patch
was trrigated on May 8 and 21; June 2, 15 aud 30; July
10 and 23; August 4 and 20. The plants were culti-
vated after each irrigation and hand weeded three times.

The total vield of all the varieties and duplicates
was 4,506 pouunds of merchantable hulbs,

No thinning of plauts in the rows was practiced,
and is usually unnecessary unless very large bulbs are
desired.

The lheaviest vields are obtained by ordinary sowing
and no thinning.

The points in ouion culture are pretly much the
same everywhere, and are as follows:

First—Rich open soil, that will nor bake after irri-
gation.

Second—Good seed.
Third—¥Early sowing.

Fourth—Such culture and irrigation as will induce
a rapid and continuous development of the plants during
the season of growth.
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VARIETIES.

The varieties that succeed hest on a great variety
of soils are the two forms of the Danvers, the Cracker,
Early Red, Red Weathersfield and Queen White, Ounilons
like the Portugal do no not often mature naturally here,
hence are poor keepers, unless grown on verv congenial
soils.

Of new varieties we are pleased with No. 20 Golden
Ball, of Landreth & Sons. It is a verv large showy
onion of the Bocca type, the best of the Italian valeties
for this climate.

Red Bassano, sent out by Burpee & Co., resembles
the Red Wethersfield, but is much earlier to ripen. It
is a large, flat, irregular, purplish red bulb, and seems
to be a desirable variety.

The finest stock and largest vield of Yellow Globe
Danver was No. 30, sold by Aaron Low & Co.

The commission seed of the Sioux City Seed Com-
pany was very good, comparing favorably with the best
fromn other sources.  No. 10 Earlv Globe is a desirable
variety; it is the original tvpe of the Red Wethersfield,
but unlike that variety now in form and color.

Notes are grouped in the following table :
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PEAS.

A comparative test of thirty-seven varieties of the
garden pea was made for earliness, vield and availability
for this region. The seed was sown Mav 1, in drills
three feet apart, on a third of an acre of ground. Some
of the kinds were badly infested with weevil at planting,
which affected the stand unfavorably. The first to ap-
pear above ground were the forms of variety Daniel
O’Rourke, Hosford's Market Garden, Pride of the
Market, Abundance, Blue Beauty and Tom Thumb.

The varieties that had not appeared above ground
at this time were Jolin Bull, Kentish, Ivicta, American
Champion, Eugenia and Everbearing.

The earliest to develop fruit were Daniel O’Rourke
and Hendersoun’s First and Best, being fit for table use
in forty-nine davs from planting; Alpha and Premium
following in fiftv-seven days. .

The latest varieties were Sanders, Marrow, Abun-
dance, Johu Bull, Blue Imperial and Yorkshire Hero.

The varieties longest in fruit of the late kinds were
the Champion of England, Blue Imperial and Yorkshire
Hero.

The varieties that pleased us best were Henderson's
First of All and Laxton’s Alpha; the earliest wrinkled
variety, Hosford’s Market Garden, Eugenia, Stratageni,
Abundance and Champion of England.

The most prolifilic variety was Eugenia, a secoud
early white wrinkled kind of good quality; next Lax-
ton’s Charmer, Champion of England and Pride of the
Market.
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The pea vine loves a cool temperature, but mildews
badly in hot weather and on shallow soil too rich for
them.

The smooth round varieties may be sown early in
April in this region.

Successional plantings need not be made during the
season; a continued supply may be had by sowing
early, medium and late kinds at one tiuze,

Notes are grouped 1n the appended table.
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CABBAGE.

Seeds of twentyv-four varieties of the cabbage were
sown iu the hot bed April 12, and planted out of doors
AMav 6. The plants were irrigated nine times during
the season, cultivated six times and hoed twice.

"The earliest to form heads were Landretli’s Earliest,
a cone-shaped variety, and Henderson's Selected Wake-
field.

The latter's Early Summer and Succession follow-
ing later. Succession is agraud cabbage. The trial
packet of which proved to be better selected than that
purchased from the same owners.

No. 37 of Henderson’s is also a veryv fine cabbage,
producing the largest heads of all the kinds grown.
The Savov varieties were the latest and least affected by
insects.  (Statistics are given in table.)

Twenty-three varieties of cabbage were also sown
in cold frame on April 30 tor lack of room in the hot
bed. Early Summer sown in cold tframe on this date
produced heads fit for market in 116 days.  The same
variety sown in hot bed April 12 were fit for market in
115 davs.

Early Jersev Wakeheld sown in cold frame April 30
was marketable in 106 davs.  The same variety sown
in hot bed April 12 was salable 1 103 davs.

Other varieties exhibit the same uniformity in
reaching maturity when sown under opposite conditions
and at different dates. ;
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Of varieties in this table we were pleased with Ex-
celsior Flat Dutch, All Seasons, Bloomsdale and Sure
Head.

The following table details results :
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CAULIFLOWER.

Seed of sixteen varieties of cauliffower was sown
April 12 in hot bed and transplanted to the open ground
May 7. They were irrigated at planting time, and on
May 14 and 28, Juue 11, July 5and 20, August 3 and 15
and ou September 5.

Tle area in crop was one-third of an acre and the
stand nearly perfect. Tle plants were hoed twice and
cultivated six times. The soil, a clay loam, was lacking
in fertility for the best culture of tlie cabbage and cauli-
flower.

Of the varieties grown, Henderson's Suowball was
the best, with the latter’'s Early Erport a good second.

These two types when well selected are the only
ones that can be relied upon to give profitable results in
Colorado.

The plants from the commission seed of Ferry &
Co. proved to be worthless.

Our notes are grouped iu the following tables :
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TOMATOES.

A comparative test of thirtv-two varieties of the
tomato for earliness was made the past season. Seed
was sowi March 31, and the plants set out in the field
May 24. The area in crop was one-fourth of an acre.
The plants were cultivated five times, and irrigated at
time of planting and on May 28, Juue 11 and 26, July 5
and 20, August 3, 13 and 22.

Golden Queen ripened fruit first July 26, closely fol-
lowed by Early Jersev, Dwarf, Champion, Livingston's
Pefection, Mavflower and Yellow Plum.

There is some variation in the period of ripening
of the same varieties from different sources, even when
of equal size and vigor, the result of selection in grow-
g for seed. So that duplicate tracts would exhibit
some variation in the results,

The new tomato, Dwarf Champion, is an acquisi-
tion.  Tts habit is upright, bushy, robust and very dis-
tinet; fruit smooth, dull red, skin tough, a good ship-
per.

The varieties of this plant are now aumerous, and
it would seem to be impossible to improve the fruit be-
voud what has already been accomplished.

The habit of the tomato has, however, been amaz-
ingly altered lor the better in the Dwarf Champion.
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EGG PLANT,

We planted seed of four varieties of egg plant on
Marclt 31, setting the plants in the open ground May 25,
The varieties planted were New York, Improved, Early
Long Purple, Bovden’s Wonder and Black Pekin.  The
earliest of these was the Black Pekiu wlhich had fruit
fit for use August 15; New York Improved and Early
TLong Purple next, five dayvs later. Boyden’s Wonder
bears verv large, dark, purple, strongly-ribhed fruit,
which were fit for table use August 25.

PEPPERS.

Seed of twelve varieties of peppers was sown i hot
bed March 31, and planted in the open air May 28, It
would be better to sow earlier than this by two weeks,
and to plat only the richest land to induce a quick
growth and early maturity of fruit. Of the varieties
grown the most desirable for this region are Golden Bell,
Bull Nose, Ox Heart, Ruby King and Propoft’s Giant.
The latter being the latest to ripen of these kinds.

In the following table our notes are grouped on
these varieties.
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BEANS.

We planted thirtv-five varieties of beans May 10,
on a quarter of an acre of ground, for the purpose of
making a comparative test of earliness and avatlability
for this region. The earliest of the bush varieties
were Red Valentine aud Long Yellow, six weeks, both
fit for table use in fiftv-fve davs.

Of the wax varieties the earliest was the Black-eyed
Wax, which was marketable 1n fifty-eight davs.

The earliest pole variety was the Case Knife, mark-
etable in seventv-seven davs, followed by Horticultural,
German, Wax and Dreer's Imiproved Iima.

The small Lima, or Stevy, 18 of no value here.

Broad Windsor, the well-known broad bean of
England, is well adapted to this climate, being vigorous,
healthy and productive.

Our notes are grouped in the annexed table.

Varieties marked with an asterisk (*) are pole beaus.
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MELONS, MUSK.

Seeds of eighteen varieties of melon were planted
June 16 for a comparative test of earliness.

The plants were irrigated three times, cultivated
three times and hoed twice.

The Large Yellow ripened fruit in sixty days from
planting.

The varieties Jenny Lind, Ward’s Nectar, Emerald
Gem and Netted Gem in seventy days.

The variety latest to ripen fruit, was California
Nectar, requiring 106 days.

Our notes are grouped in the following table :
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CARROTS.

Fourteen varieties of the carrot, covering one-fourth
of an acre of ground, were sown April 15. The stand
was very lmperfect owing to lack of raius to germinate
thie seed, and the presence of the garden web worm
early in the wvear. The plants were irrigated three
times, cultivated five times and hoed once.

Like other root crops the carrot delights in a loose,
richly-tilled soil, but is very tmpatient of much irriga-
tion. The most desirable of the varieties grown were
Danvers and Ox Heart.  They are very easv to harvest
and yvield maxnnum crops.

Our notes are grouped in the accompanying table:
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CUCUMBERS.

Seed of thirteen so-called varieties of the cucumber
were planted June 16 to determine which were the
earliest and most desirable for this region.

The plants were irrigated three times, cultivated
three times and hoed twice.

The varieties that pleased us best were Nicholl’s
Medium, Early Frame aud White Spine.

We noted the following data:
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SUGAR BEETS.

Four varieties of sugar beet were received from the
Department of Agriculture, Washingtou, D. C., last
spring and were sown April 15 on a fourth of an acre of
ground. The plat was irrigated four times, cultivated
six times and hoed twice. ‘The varieties are as follows :

Lane’s Imperial, roots veryv smootl, skin white, red-
dish tint, growing under ground. Estimated vield per
acre, 30.45 tous.

Excelsior Sugar, roots smooth, skin dull white,
growing under ground. Estimated vield per acre, 29.4
tons.

Vilmorin Sugar, roots smooth, skin white with a
purplish tinge, somewhat wrinkled, growing under
ground.  Estimated yield per acre, 235.9 tons.

Improved Imperial Sugar, roots rough, skin dull
vellow, growing one half above the surface of the soil.
Estimated vield per acre, 24.15 tons. This variety
wotuld have vielded the heaviest, if the stand had been
perfect.

The estimate of yield are in all cases based on the
yield of an average row of each kind. The soil on
whicli these varieties were grown is a clay loam, which
had been in clover sod for three vears previous, and was
plowed under in the fall of 188;7. The vield of sugar
beets in France, under average conditions, is sixteen
tons to the acre, containing sugar to the amount of
twelve or thirteen per cent.



I50 FIRST ANNUAL REPORT

CORN,

We planted eighteen varieties of sweet corn on May
14, in wide apart situations to keep the kinds pure for
seed. The earliest was the Cory, next Marblehead, then
Crosby, Tom Thumb, Triumph and Early Minnesota.
The late kinds were Stowell, Black Mexican and
Hikok’s Improved. Amber Cream and Golden Sugar
did not ripen. Perry’s Hybrid is a variety of great
vigor, attaining a hight of six feet, ears fit for use in
eighty-eight days from planting.



Report of the Ghemist,

o the Executive Commitice, State Board of Agricuture:

Strs:—I have the privilege to report to yvou the
work performed by the Chemical Section for the Exper-
iment Station.

We have analyzed: Artesian water fromn Alamosa,
Colorado, and from the Cache la Poudre river and Clear
Creek; cheese, insecticides, and apples when blossoms
had been sprayed with arsenites; sorghums and sugar
beets, for per cent. of sugar contained; Alfalfa and bran,
for nutrient substance in them; also, potatoes for per
cent. of starch.

The total nunber of analyses to date is 227.
Respectfully submitted,
DAVID O’BRINE,
Chenitst.






REPORT OF THE

Meteorologist and frrigation Engineer.

7o the Exceutive Committee in Charge :

GENTLEMEN:—I have the honor to submit the fol-
lowing report of my work in conunection with the Ex-
periment Station Departinent for 1888.

My connection with this Department began Sep-
tember 1, after most of the Irrigation season had passed;
therefore, my report deals entirely with the metrological
part of this Section.

Considerable work has been done in testing and
comparing instruments, preparatory for next vear's work,
and to determine the errors of the instruments that have
been used during the past vear, in order that the obser-
vations may all be expressed in a uniform standard.
The current work of keeping the records up to date has
taken considerable time. The observations, themselves,
have been taken by Mr. Kelly, our faithful janitor, and,
since early in September, by Mr. A. L. Davis of the
Sentor class.  Monthly reports of the data useful to the
Signal Service have been forwarded to Washington, and
monthly, and sowetimes weekly, reports have been fur-
nmished the State weather service. Weekly summaries
have also beeu furnished our local papers. All the time
available has been given to a cowparison of the pre-
vious records, a verification of their reductiou, and an
endeavor to put them in such form that their data may
be available at any time.
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The records of observations on file give, as a whole,
several years data regarding the climate of this part of
the country.

In March, 1872, Mr. R. Q. Tenny began regular
tri-daily observations of the thermoumeter, and adding
a rain gauge to his equipment in 1873, carried on the
observatious until January, 1875. These records were
turned over to the College, and through the care and at
the personal expeuse of Prof. C. F. Davis were copied
in a permanent form,

Shortly after the opening of the College, Hon. F.
J. Annis, then Professor of Chemistry, began observa-
tions of temperature, movements of the wind, and max-
imum and minimum temperature; and these, together
with atmospheric pressure, afterward added, were car-
ried on by him until he entered upon the practice of his
profession.  After this date observatious were carried on
by Professor Davis and Professor Blount. Tle records
are somewhat incomplete.  Much credit is due to these
professors, pressed as thev were with a multiplicity of
duties, for having begun aund carried ou observatious
under such difficulties.

In October, 1886, the work was put in the able
hands of Professor Mead, and since Januarv 1, of the
following year, the records are alost entirely complete.
The lack of record, wheu anv, is due to some accident
to the instruments. Professsor Mead, having resigned
in March, 1888, the observations were faithfully carried
on under the direction of Professor Stolbrand until Sep-
tember 1, when the Departinent was turued over to my
charge. I had hoped to insert in this report complete
suminary of these observations, but this work, which
involves a critical inspection of all the records, a verifi-
cation of all the reductions and smmmations, requires
more time than other duties have left free, and tlie sum-
maries can be only - partially given at this present date,
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In the list of observations I ought not to omit mention
of soil tenperatures carried on by Professor Davis during
one summer. Temperatures of soil at the surface, six
inches below and of the air were taken three timesa
day; these were charted and the chart is on file. The
apparatus was somewhat im> fect but the observa-
tions are valuable, and in some respects carry our soil
temperature’s records back one year.

Appended to this report is a description of appa-
ratus used at this Station, and suminary of rainfall and
highest and lowest thermometer for certain periods.

Respectfully submitted,

LOUIS G. CARPENTER,

Meteorologist and Irrigation Engineer.

DESCRIPTION OF THE INSTRUMENT.

Draper's Self Recording Thermometer is repre-
seuted in Fig. 1. The parts visible are only the record
dial aud the lever carrving the pen. The dial is moved
bv clock work, and revolves once per week. As the
temperature increases or decreases the pen uloves from
o1 to the center, leaving a continuous ink line, which
gives a permanent record of the temperature.

Fig. 2 represents the working parts as they appear
when the dial is removed. The clock work is euclosed
in the circle C A W. A is the arbor fitting the hub,
shown in Fig. 1, and causing the dial to make one revo-
lution per week. The pen D is at the end of the lever I,
which is moved by the thermometer strips N N. Tlese
strips are compound bars, made of a strip of steel fast-
ened to a strip of brass.  Brass has the property of ex-
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panding more than steel of a given increase in tempera-
ture, and this property is macde use of in the construc-
tion of the instrument. T'he upper strip has the brass

l;/ il
|

.‘1]
i
f

“lj!‘w}” j

i

side away from the clock and as the temperature rises
the bar will curve toward F allowing the lever [, to
move to the right. The lower strip N has the brass
strip on the side toward the clock, and as the tempera-
ture increases the strip will bend to the left, pulling
lower F with it, thus causing the pen to move to the
right. The two strips together allow of no lost motion.
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The set screws S S permit the instrument to be ad-
justed to read with an ordinary thermometer.
The instrument gives very satisfactory results, as a

FI1G. 2.

rule, and agrees quite closely with the mercurial ther-
mometer. ‘The greatest trouble has been with the ten-
dency of the clock work to stop during cold weather.
A new movement has been put iu this fall which is giv-
ing more satisfactory results.

This instrument was put up in June 1887, since
which time we have almost continuous records from it.



158 FIRST ANNUAL REPORT

The Recording Suu Thermometer, also invented
by Dr. Draper, is shown in Fig. 3. The thermometer
strip is like that in the previous instrument, a compound

]

F1e. 3.

bar of steel and brass, aud is situated on the roof, cov-
ered with a glass shade. A wire leads from the free end
of this strip down the tube a to the lever g, carrying a
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pen which it moves up or down accordinyz to the inten-
sitv of the sunshine. The paper on which the record
is traced is moved forward by the clockwork, so that the
record of a week is included on one sheet.

The instruntent is sensitive to the stightest change
in the sun's radiation. A clond passing before the sun
is shown bv the instrument by a lowering of the pen;
and a day of clouds, intermingled with sunshine, 1s re-
corded by an irregular, jagged line, such as that shown
in the cut.  On a dav of pure sunshine the record 1< an

F16. 4

even, uumiform curve, rising from earlv in the morning
until its maximum, about neon, aud then descending
until night.

As an illustration of 11s sensitiveness [ mav men-
tion that on taking charge of this departiment, and look-
mg over the records, it seemed curious that there should
have been a cloud passing over the sun nearly every day
as the record seemed to show. After further compari-
son this fall it was found that the same depression oc-
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curred on days absolutely free from cloud. Further
search disclosed the source of the trouble in the wind
vaue, whicli, being to the south of the instrument, with
some direction of the wiud, cast its shadow across the
thermometer strip. ~ The wind vane, which was to the
south, cast 1ts shadow, as it veered, on the thermometer
of the instrument, giviug the same record as a cloud.

We have records from this instrumnent from June
4, 1888,

Tlie Barometer, which has been read since the first
of September, is Green’s Standard Mercurial Barometer,
No. 2976.  Barometer No. 2982, of the same maker, in-
tended for the San Luis station, was found, on compari-
son, to differ slightly from the other, aud a series of ob-
servations have been made to determine the correction
that the instruments mav read the same.

Until September readings had beeu made from a
self-recording auneroid baronieter, shown in Fig. 4. The
disks in the center of the cut have the air exhausted
from them and cousequently, if the pressure of the air
mcreases, these are pressed together and this motion,
multiplied by the series of levers, causes the pen at the
end of the long lever to rise. The levers are so ad-
justed in length that for a change of an inch in a mer-
curial barometer the pen will change by one iuch.  The
cylinder on which the pen marks is revolved by internal
clock work once a week.

A careful comparison of its indicatious with the
readings of the mercurial barometer is being made to
determine the amouut of correction necessary to make
to the previous readings of the year. It is designed to
carry on the comparison for three mouths. The com-
parison to date 1s more favorable to tlie aneroid than I
anticipated. Its variation from the miercurial shows
very little fluctuation that is not due to the errors of
reading.
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A continuous record of this instrument from Sep-
tember, 1887, is on file.

The Anemometer or wind register has the balls
which rotate with the wind, on the roof of the dormitory.
This is so adjusted that at the end of a given number of
revolutions, which correspoud to a mile of wind, an
electric circuit is closed, and a pencil in a room below
marks on a cvlinder revolved by clock work. At the
end of the dav the number of these marks indicate the
number of miles of wind that has passed.

The moisture present in the air is determined by
means of the ordinary wet and dryv bulb thermometers,
and the amount of rainfall by rain gauges of the pattern
adopted by the signal service. '

The Evaporation Tank is of galvanized iron, three
feet square and three feet deep, suuk even with the sur-
face of the ground. Observations have been takeu by
meaus of the hook gauge.

RADIATIONS.

Fig. 5 represeuts the iustrunent used for deter-
mining the intensity of the sun’s radiation. It consists
of a thermometer with blackened bulb placed in a glass
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enclosure, from which the air has been exhausted. The
excess of this reading over the highest temperature gives
an approximate measure of the intensity of the sun’s
radiation. This assumes that the highest temperature
of the air occurs at the same time as the highest reading
of this thermometer, which is rarelyv the case, and there-
fore the results will generally be too small, never too

great. ‘This instrument, in our intense sunlight and
rare atmosphere, will give results of much interest. Its
readings are 60° higher than the highest temperatures of
the air on the average.

The Terrestrial Radiation instrmment is shown in
Fig. 6. It is dismounted from its stand and suspended
a few inchies above a grass plat. It registers the lowest
temperature at that point, due to radiatiou, in the night.
On clear nights this descends from g to 15 degrees lower
than the temperature of the air a few feet above, and
this shows how it is that there may be frost when the
thermometer does 1ot not reach 32°.

SOIL, THERMOMETERS.

The form of the thermometers used in taking the
temperature of the soil at different depths is shown in
Fig. 7. It consists of a thermometer protected by a
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wooden casing, with its bulb at a greater or less depth,
as the case may be, while the scale, graduated to half
degrees, is above ground. Thermometers with bulbs 6,
12, 24 and 36 iuches below the surface were
placed by Prof. Stolbrand Jume 8. A 3 inch
and a 7t inch were added September 15, and
these form our standard set.  We have dupli-
cates of these for use next vear in a cowparison
of the temperatures of irrigated and unirrigated
soils.

This fall the thermometers are being tested
side by side to determine the variation under
the sanme couditions, preliminary to placing them
under different conditions.  Their record will be
of ereat interest in connection with the study of
the growth of plants.

SUNSHINE.

The amount of suushine is recorded by an
wstrument of the Pickering pattern, whicl is
ol toan at the college.

An instrument slhielter from the specifica-
tious of the signal service was constructed under
the direction of Prof. Stolbrand, and furmishes
the almost necessary conditions for correct ex-
pusure.

The foregoing list of instruments furnishes

the present college equipment for observationus
in meteorologo aud serves to show something of
the labor involved in carvetul readings, reductions, com-
parative study of records and summarizing and in-
terpreting vesults and their climatic bearings, all of

whiclh are of prime Tmportance in future accurate work,
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* Record says showers.
T trace.

EVAPORATION FROM WATER SURFACE.

The evaporation from water was commenced by
Prof. Mead in the spring of 1887. A galvanized iron
tank three feet square and three feet deep was sunk flush
with the ground. The amount of water in the tank 1s
measured accurately by a special instrument, the Hook
gauge. The fall in the surface of the water, increased
by the amount of rain falling in the tank in the interval
between tlie observations, gives the evaporation in that
time. The quantity of rain is determined by the rain
gange placed within a few feet of the tank.

The evaporation for 1887 is also given for compar-
ison. Tlere being some doubt as to the interpretation
of certain portions of the winter record, the winter
months are not inserted.
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The evaporation of June and July, it will be noticed,
is very great—an average for those two mounths of nearly
one-quarter an inch per day.

It should be stated that while the total amount of

"evaporation, I4.70 inches for those two mouths in 1888,
is correct, as no observation was made from June 13 to
August 1, the proportion evaporated in each of those
two months is estimated from last vear's observations.
The same is true of August and September. FEarly in
November the tank froze, and the ice remained undis-
turbed until January 1, when it was nmelted and the water
measured.

1587 | 1888
| |
) » i _F 2
MONTH. §‘§§: ! 5 : §§ E
BRI S i S 3
FX i :
8 §
o : .[ :
March..oooiviiii i 4.65 15 [ ..........
April .. 5.55 BE I S
May...oooviiit e e 5.19 .167 ; 4.45 .143
June. ..o 5.75 .193 . .70 .257
July. oo 5.23 17 7.c0 .226
Angust...ooooLiooiil o 4.24 137 4.08 135
September. ... ... L Ll 4.12 (137 : 3.35 I L1
October ................ 3.26 105 ‘ 2.17 ; a7
November.. .. .........o..o.. o 1.35 ‘ 045
December..........ooooviiiiain | cee | | .59 032

NOTES TO THE TABLES.

The maximwm and minimum temperatures have
been read from the Draper Self-Recording Ther-
mometer.

The column of Solar Radiation gives the difference
between the maximum temperature of the air and the
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highest temperature indicated by the special solar radia-
tion instrument placed in full sunshine. The reading
of the latter instrument on any date may then obviously
be found by adding the numbers in the solar radiation
and the maximuin temperature columns. In a few
cases, as June 12 to 18 and November § to 17, when the
maximum temperature record is lacking or imperfect
the actual readings are giveu.

The column of Terrestrial Radiation gives th
number of degrees that that instrument falls below the
lowest temperature of the air.

The amount of moisture in the air is indicated by
the Dew Point. The higher the dew point the greater
the amount of moisture present.

The Relative Humidity indicates what may be
called the dryness of the air. It shows the proportion
the amount of moisture in the air bears to the amount
it might contain if completely saturated. If the relative
hwinidity 1s low then the air has a great capacity to take
up moisture and evaporation will proceed rapidly.

h
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METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF JANUARY, 1888.
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METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF JANUARY, 13888.—Concluded.
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THE MONTH OF FEBRUARY, 1838,
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METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF FEBRUARY, 1888.—Concluded.

175

S I |
8 RELATIVE HUMID- ! !
: ITY OR PER CENT l g?g‘;ﬁ‘;}ﬁsg PRECIPITATION | WIND.
N | OF SATURATION. |; S [i
s ‘ :
LN ~ H
§ ~ N o ~ N o & o f! T | ~ N © o]
3 LI L T - RS- SIS I 3
= 3 & izl - " &
& s 03 | 3 g oy iz l¥ ¥ RSy s |8 | AY
: . b : : : T IR Ryl N ! B ]
: : : : : : & .igR : : §3
. ; § ® g"?
i
28 58 41 49 17 381 3t NWi SE Wi 240
29 66 67 62 17 18 1 13 E E E| 156
aaw i e
I _—.‘1 -
Sums..| 802 | 1659 : 1856 4471 985 | 708
| ; ——
Mean..| 62.2} 53.2 64 15.4° 34 [24.3 0.36 5224
Av'ge.. 61.46] .... - 12452




176

FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR

8] ! }
& . REGISTER-
TEMPERATORE ING RADIA-
< OF THE AIR THERMOM- || TION. BAROMETER.
-~ IN SHADE. ETER
3 .
Ay
S NN e o U | o~ ~ » ©
8 BENES c% N § givll = > ~ §
& ARG ] 3 I3 L " . g
: SR I I A R N 3 B ®
. : 13 & : b : : .
: ¥ = 2 :
1 23] 20) 15| 19}4 25 13 29 6 24.675 | 24.840 | 24.698
2 10| 27| 19| 18% 28 11 91 | 12 24.98 | 25.080 | 25.007
3 9 27; 15} 17 28 9 || 87114 24.760 | 24.740 | 24.797
4 of 24] 12| 15 26 4 1188 4] 24.745 | 24.815 | 24.800 | 24.817
5 3| 25| 15| 14)4 30 3 76 | 11 || 24.840 | 24.735 | 24.730 | 24.768
6 1) 44] 29| 204 48 11 70 | 10 {} 24.640 | 24.595 | 24.715 | 24.650
7 20 45 300 31241 53| 15 || 57| £3 || 24.750 | 24,690 | 24.635 | 24.692
8 23 58 36| 39 61 22 72 L 11 {] 24.505 | 24.440 | 24.465 | 24.470
9 32{ 29| 20| 27 36 20 4 0 || 24.540 | 24.675 | 24.815 | 24.677
10 12l 39 28] 264|l 45 13 [l 76 | 13 || 24.965 | 25.040 | 25.175 | 25.060
11 20{ 52| 34| 35% 59| 19 56 1 15 || 26.2816 | 25.165 | 25.160 | 25.180
12 31| 68, 43| 47%4 710 26 [} 59| 14 |} 25.125 | 25.090 | 25.140 | 25.118
13 33| 68| 41| 474 74 | 30 [ 53] 144 25.040 | 24.915 | 24.890 | 24.948
14 34 70l 50l st¥4)] 75| 32 || 71 | 14 '} 24.890 | 24.870 | 24.960 | 24.907
15 35| 55| 39 43 591 28 (I 71 &[] 25.085 | 25.055 | 25.090 | 25.067
16 320 67| 40| 464 70| 28 |l .. | 15 || 24.990 | 24.935 | 24.965 | 24.963
17 30l 67{ 40 '45% 74 29 ! 56 | 16 || 24.940 | 24.815 | 24.7085 | 24.820
|
18 35| 69f 36| 4625 75| 30 ]j 37116 | 24.515 | 34.360 | 24.490 | 24.452
19 27| 34] 20 27 a8 18 0 | 24.740 | 24.740 | 24.680 | 24.720
20 271 371 3 31%H 49 18 !? . 11 24.640 | 24.635 | 24.840 | 24.705
21 20| 35| 22| 25% a7 20 ! 751 12 )i 25.040 | 24.050 | 25.080 { 25.057
1
22 22| sol 3s| 35%{ S7| 19 || 61 { 13 | 24.930 { 24.840 | 24.740 | 24.837
|
23 35| 617 40| 45 65| 32 28 | 16 | 24.715 | 24.630 | 24.590 | 24.645
24 370 Sol 36| 44 62 ( 30 (57| 71 24.515| 24.465 | 24.560 | 24.513,
25 22| 26| 17| 21% 29 | 14 24.675 | 24.675 | 24.740 | 24.697
26 13| 21 14] 16 24 12 7 1 24.795 | 24.805 | 24.8g0 | 24.830
27 11| 35| 40| 28%4) 39| 8 || 54 15| 24.825 | 24.690 | 24.890 | 24.802




AGRICULTURAL EXPERIMENT STATION.

177

THE MONTH OF MARCH, 1888.
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METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF MARCH, 1888.—Concluded.
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METEOROLOGICAL OBSERVATIONS FOR
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AGRICULTURAL EXPERIMENT STATION.
THE MONTH OF APRIL, 1858.
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METEOROLOGICAL OBSERVATIONS FOR
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AGRICULTURAL EXPERIMENT STATIOR}

THE MONTH OF APRIL, 1888.— Concluded.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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AGRICULTURAL EXPERIMENT STATION.

THE MONTH OF MAY, 1888.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF MAY, 1888.—Concluded.
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METEOROLOGICAL OBSERVATIONS FOR

§ TEMPERATURE REG]IP?QER- RADIA- l
< l OF THE AIR THERMOM- || TION. || RAROMETER.
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* In Radiation from June 12

to 18, incl., the readings of the

instruments are given.
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THE MONTH OF JUNE, 1888.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF JUNE, 1888,—Concluded.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR

Fba ' REGISTER- ’ ]
= TEMPERATURE NG RADIA-
<& OF THE aIR ! THERMOM- |} TION. BAROMETER,
- IN SHADE. ETER.
Ny
X R R = — = -4
S R S ' sl el e | ol ~ - -
S i BN - - I (T S B B
Tolsly o3| ® Wy ELS R s s N s
~ ~
HEI RN
| c
| ! .
I 631 69| o] 6575 84 58 ‘ 76 9 ‘; 24.840 | 24.54 24.790 | 24.823
2 57'} 821 68| 69 i 87 51 ‘ 671 6 i 24.840 | 24.815 | 24.940 | 24.865
i : N
3 65 86 70l 7433 , 8910 53 |'59| 9 24.999 | 24.94 | 24.090 | 24.973
: | i
4 74 92 73] Bokai 94 55 ‘ 63 | 12 ( 25.065 | 25.047 | 235.040 | 25.048
; ! I
5 65 871 761 77 90 | 62 |1 591 130 24.940 | 25.015 | 24.990 | 24.982
6 67! 9s| 70| 7N 97 | 60 '16! Ly P 25.040 | 24.990 | 25.040 | 25.023
|
7 ASD 67 62] 6324 S3 63 |t 67 9 | 25.065 | 25.040 | 25.040 | 23.048
8 F»s‘ 7SE 62 6844 79 60 70| 11 25.140 | 25.140 | 25.190 | 25.157
9 63 $3 70; 72 87 6o |' 58| 10 25.165 | 25.140 | 25.ty0 | 25,165
|
10 ,o; g2 93 55 | 57 11 25.140 | 25.0y5 | 25.¢90 | 25.107
11 71\( 97 29 s6 |0 56| 12 | 25.c40 | 25.015 | 24.965 | 25.007
12 FEICXS 951 57 | S5| 19 | 24.940 | 24.915 | 24.940 | 24.932
i
13 76! 33 90 75 70 | 20 | 25.040 | 25.040 | 25.000 | 25.057
|
I4 70; St 59 61 65 | 15 25.190 | 25.C90 | 25.090 [ 25.123
15 66i 36 dy | 53 66 | 10 25.040 | 25.040 | 25.090 [ 25.057
1% 55! Sy 87 ( Go 59 | 11 25.140 | 25.040 | 25.140 | 25.107
17 621 67 69 52 761 9 | 25.140 | 25.190 | 25.240 | 25.190
' .
18 3 75 80 | 56 63 | 11 25.165 | 25.190 | 25.240 | 23.197
19 64 86 89 53 6o | 12 | 25.215 | 25.190 1‘ 25.165 | 25.190
20 f9l 75 37| ss 70| 13 | 25,165 | 25.165 | 25.240 | 25.190
! |
21 sl 8y 8! 56 6| 10 | 25.215 | 25.215 | 26.265 | 25.232
|
22 zSBl 31 X3 1 54 VAN 25.233 | 25.14" | 25.190 | 25.188
23 63l 77 79| S8 1 751 .. 25.160 | 25.120 | 25.160 ( 25.147
- |
24 67| 66 78 | 62 79 25.135 | 25.065 | 25.090 | 25.097
25 63] Bs| O6y| 74 86 62 s8] .. 25.065 | 25.020 | 25.040 | 25.042
26 65| 8of 70| 71% 69 { .. i 25.040 | 25.010 | 25.140 | 25.063
| '
27 68 86| 67| 73% 87 63 . ‘\ 25.047 | 25.040 | 25.140 { 25.073
! -



193

AGRICULTURAL EXPERIMENT STATION.

THE MONTH OF JULY, 1888
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104 FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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AGRICULTURAL EXPERIMENT STATION.
THE MONTH OF JULY, 1888.—Concluded.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF AUGUST, 1888

EXPERIMENT STATION.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF AUGUST, 1888.—Concluded.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF SEPTEMBER, 1888.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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AGRICULTURAL EXPERIMENT STATION.

THE MONTH OF SEPTEMBER, 1888.—Concluded.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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AGRICULTURAL EXPERIMENT STATION.
THE MONTH OF OCTOBER, 1888.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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AGRICULTURAL EXPERIMENT STATION.

THE MONTH OF OCTOBER, 1888.—(Concluded.
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METEOROLOGICAL OBSERVATIONS FOR
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58 22 565.5 41 3N 57 19 {{s7 7 | 24,969 | 24.950 | 25165  25.033
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#The numbers under Solar Radiation from the 8th, aud terrestrial radia-
tion from the gth to the 17th inclusive, are the readings of the instruments and
not the difference between those readings aud the registering thermometer.
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THE MONTH OF NOVEMBER, 1888.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF NOVEMBER, 1888.—(oncluded.
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METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF DECEMBER, 1888.
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FIRST ANNUAL REPORT

METEOROLOGICAL OBSERVATIONS FOR
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THE MONTH OF DECEMBER, 1888.—Concluded.
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ABSTRACT FOR THE YEAR.

" R .

§ TEMPERATURE a,é—?‘ i\ b% o éj < E E’ E’

R R RS LR

MONTEHS % _g S| o |7 FFEs 5; R
TE%] 5 s SIER
: AR lig s g3
! Ll
January. ........... 24.818 22,2 | yrt 281 2.82{ 14.60] 2085 o 29 71.5
February........ ......!24.'193 37.1 ) 68 : 12 24.52) 61.46] s2247 0.36
March .......... ....“124.8115 3741 79 ; 3 2157 w.:.;l 40391 0.73 79.1
Aprilio...oo2h08] 553 08T 0 §2.0 62, 6o %3535( 1.23
May... ... .oeeeenan... 24535 54,4 | S84 ln 40.16] 62.16] 4200] 3.39 430 ..
June... ... 24.827) 681 | 97 42 45.36) §2.4% #gyqco| c.47 | 770
July....oo oo 25.075] 72.8 99 a1 54.35 55.77) *3090| ©.60 0 69.2
August................ 25.102| 66.6 | 88 - 44 st.20l 6o 22 *2930| 1.01 | 4.6C5 71.6
Septewuber............ 25.126] 61.4 | 8y 32 15.67) 39.75; 2338] ©.29 | 3.35 83.2
October...............24.9 5 49.2 | 75 20 32.94[ §6.23] 3Siop 0.85 | 2.17 ) 63.9
November . ........... 25,031 33.0 1 631 13 25 65 7ozl 238y 038 33 60.0
December. ..........24.685 313 ] 68 .4 | 15.66| 60,47 35%2) 016 | wg | 688
Year. ... .............. 24.944] 49.01| .. i ... ] 33.79] S8.88| 46037] 9.79
SUNSHINE.

The sunshine for the eight mounths of 1888, of which
we have record, bears out Colorado's claim to a sunny

climate.

For comparsson we put side by side the rec-

ord from the New York Experiment Station in Central
New York and our own:
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MONTH. NEW YORK. COLORADO.

January .. i e 4.5 7.5
March.. ... i e e 29.7 79.1
Ty e 57-9 69.2
ANGUSL. L.t 56 71.6
September... ..o i i 35 33.2
OCtODEr i e e 41.8 63.9
November.. .. ... ..o i i 34.8 60

Deceimber. ... i i cea e 24.2 63.3
Y ear 39.2 71

That given in the New York record is not the average, but the greatest
amount of suushine in the given month their record shows.

Our location being within a few.miles of the foot-
hills, their shadow shortens our afternoons.  Estimating
their average elevation at 3°, our dav is shortened by
from 187, to 21 minutes, according to the declination of
the sun.  This correction has been taken into account
in finding the possible amount of sunshine. It will be
noticed that the recorded amount of sunshine on one
or two davs in October and November exceeds the pos-
sible amount by several minutes. The records of these
days lias beeun looked on with some doubt, but a careful
scrutiny and repeated measurements seem to render it
probable that the nwmber given is correct withiu 5 min-
utes. Tlie amount observed is, however, less than the
amount that would be received were the mountains ab-
seut.

The record for July and August is taken from the
self-registering  Draper sun  thermometer, and the
amount of suushine has wider lmnits of error than in the
other months, which are recorded by Pickering’s form
of sunshiue recorder,
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Report of the Veterinarian,

70 the Executive Conmmittee, State Board of Agriculture:

Sirs—I beg to submit wmv first annual report as
Veterinarian to the E,\'periment Station of the State
Agricultural College

My services having only commenced on September t
of this vear, and there being no provision for this de-
partment as to bwldings, etc., I have no report of ex-
periments to make.

In order that T may as soon as possib.e commence
work in my department, I heg to submit for vour con-
sideration the following outline of the work I propose
to engage 111, which has already been submitted to and
approved by the Council of the Station.

[ order to cominence and carrv on anv experi-
ments or observatious of the diseases of amnimals, I
think that it will be necessary to put up some suitable
buildings, in some convenient part of the Station,
which for this vear might be temporary. Thev should,
1f possible, have good drainage, a plentiful supply of
water and a good man in charge. As a site I would
suggest that of the old barn as being comparatively iso-
lated in cases of contagious diseases. I herewith attach
a sketch of the styvle and number of buildings which I

think should be put up this fall. The sketch is by Pro-
fessor Lawrence, who estimates tle cost at gr,000. I
will also require various instruments, as thermometers,
hypodermic syringes, a case of dissecting knives, a case
of post mortem instrumeuts, saws and other things suit-
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able for operating on large and small animals, at an es-
timated cost of $60.

PROPOSED ENPERIMENTS.
First—'The loco disease:

(@) Two or three horses affected with the disease
to be placed in the stables and accurate daily observa-
tions of their svinptoms aud progress of the disease to
be recorded. Treatment such as the apparent nature of
the disease will suggest, to be attempted, and post mor-
tem examiuations to be made of antmals whicl die of]
or are killed as suffering from the disease.

(6) Two or three sheep, to be observed in the same
manner.

(¢) Two or three cattle, to he observed in the same
manner.

(/) Two or three liorses, cattle or sheep, as may he
determined, to be fed for a definite period upon half a
dozen of the supposed poisonous varieties of the loco
plant, and daily observations to be taken and recorded,
with the object of determining the viruleuce or mmo-
cence of the loco in the production of this disease.

Second—Tape woris in Sheep:

Inasmuch as tapewors (ocnza cxpansa) have been
found in large numbers in the liver of sheep affected
with the loco disease, T propose to vet some sheep from
the districts where thev have been found so affected and
make observations and post wmortem examinations, and
also to feed the tape worms and their larvee, in order to
‘deterine the possible connection of the tapeworm with
the cause of the so-called loco disease.
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7Third—I have been informmed that in the neighbor-
hood- of Longmont and Loveland, a disease of an un-
known nature affects horses, by which they lose their
manes and tails, the hair falling out. It might be well
to get one or two of these horses to observe and experi-
ment with remedies to prevent this taking place.

Other experiments can be made, as cases of puz-
zling or unknown diseases arise throughout the State, a
circular relating to which can be prepared, when we
have buildings and apparatus to undertake the work.

In connection with this work I prepared the follow-
ing circular, to be issued as part of the October bulletin,
the object being to obtain statistics and as much infor-
mation as possible concerning the disease in the State
from those who are most interested in it, and who will
be best able to give the information desired.

VETERINARY DEPARTMENT.

Experiments to determine the cause. nature, symp-
toms and post mortem appearances of the so-called locs
disease iu this state, are about to be commenced at the
Experiment Station.

Auswers to the following questions are requested
from all who have suffered loss from this disease, and
who have had personal experieuce of the affection.

First—When was the disease first observed to affect
vour amimals; and at what season of tlie vear?

Sccond—\What symptoms are observed. and how
long does the disease last, on an average ?

ZTird—How many animals have vou lost from the
loco disease?
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Fourth—How many animals have you now sick
from the loco disease?

Fifth—What is your opinion as to the cause of the
disease?

Waiting for instructions, I have the homnor to be,
Your obedient servant,
WILLIAM McEACHRAN,
[ eterinarian.



REPORT OF THE

ASSISTANT HORTICULTURIST

IN CHARGE OF THE APIARY.

7o the Executive Committee 1n Charge .

Sirs—Thirough the Director, I have the honor to
submit the following report of the Apiary for 1888:

The experiments conducted in the Apiary the past
season are as follows:

First—The weeklv increase in weight of one col-
ony of bees.

Second—Natural vs. artificial swarming.
Third—Natural vs. artificial comb.
Fourthi—Italianizing common bees.
Fifth—Bees fed with syrup containing arsenic.

On account of tlie poor season we had, the experi-
ment, natural vs. artificial swarming, had to be omitted,
but others were substituted in 1its place.

Our bees wintered in good condition, and as spring
opened up very favorably thev went to work in a way
that bespoke large returns for the seasoun. But after
our fine weather i April came May with its frosty
nights, which cut off all the usual bloow during that
time of vear. Ouly Dby steadyv feeding could we keep
up the vigor of each colony, so that wheu our honey
flow cawe they were strong for the awount of work ex-
pected of them. And we must add, that ouly by close
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attention and liberal feeding wheuever the honey crop
is cut short, especially at the opening and closing of the
season, may the apiarist expect a rich return for his
bees. The greatest mistake of which bee-keepers are
guilty is neglect in feeding at the proper time. A little
syrup (3 parts of water to 2 of granulated sugar) given
each dav, two tablespoonfuls to each colonv until the
honey flow sets in, would double or treble the amount
of surplus honey.

First—This past season we fed our bees uutil the
1st of June, when they commenced to cather a little
honev. 1In order to determine the weeklv cain of one
colony, we placed a healty swarm on 1 pair of scales,
and noted the weeklv increase in weight every Saturday
night with the following results:

Weight | . L Average ! Average Average
= Gain per Gain per Gain per Gain per Total
Week. @ Day for |Week for Day for Gain.

i
|
DATE. i [«

Colony. 1 Week. | Season.  Season. l
June 2. . ... B . “ ,,,,,, ...... ........
Juneg.. ... o 39 3 043 P e
June ... ... 45 G a6 F
June 23......... . ... L S4 9 .2 L. Co
Junezo. ... ... L 62 8 [ S TN [T RERTETRISR
July 7.0 72 10 L S I SR L
July 1400 hts) 8 D 1 TN :l ........
July ot K834 8% 23 | | e ‘
July 28.......... ... 8% 0% 1.50 P
AUg.d. ..ol 1083 10l 1.46 P O
Aug. st 130% 213 3.07 | eeeeen |oeeenn il
Aug. 18 ... e 146 ; 5% 2.25 O N
Aug. 25.. .. el 155% x 9% | O S (OO DR (PN
Sept. 1..... it 163% [ 8% .18 ] ... B T
Sept. 8., oiiieiiill 170% 7 1.00 S P
Sept. 150 ... Ll 1726 5% 075 | eeeee | b e
Sept.22.........00 00 176 % % 0.07 | aeeeen boeenens b e,
Sept. 29,000t iienas b &7 T O N 8.81 1.26 147.
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In the foregoing table it will be readily seen that
the bees did not cominence to store honey until the first
week of June; thev did their best work during August,
consequently we had no natural swarm issuing in season
to go on with our experiment, natural vs. artificial
swarming.

Second—Any apiavist that is up with the times,
kuows that artificial swarming is the only right wav to
lncrease and at the same time get the greatest possible
vield of hounev. For the new beginner and old fash-
loned bee-keeper, facts and figures would be interesting.

Therd—There has been within the last vear among
the bee-keeping fraternity considerable dispute in recard
to whether hees can store hounev iu artificial faster than
in natural conb, and the opinion has been about equally
divided. In order to determine the question for this
region, we selected four colonies of bees, their condition
beiug as nearly alike as possible, and gave two of them
artificial and the others unatural comb, with tlie follow-
g results:

I |
o ' 1 Kind of Commeuced; Startinto | :
DaTE. No. of Colony Comb, Storing. Seal. Ripe.
Juue 25..... .. 9 Artificial | July 3 1 July 25 | Aug. 6
H H 1
............. 12 Artificial | July 5 ) July 23 I Aug. 8
7 Natural June 2§ TJuly 30 : Aug. 11
............... 3 Natural June 3o Aug. 4 t Aug. 15

The above table shows that the honey made on
artificial comb was ripe and ready to take off from three
to seven days earlier than that made on the natural,

lthougl the bees began storing in the natural sooner
than in the artificial. Of course, we tried this experi-
ment on a small scale, owing to the limmited number
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of colonies, but, with our last vear's experieice, we
are satisfied that bees can store honey faster in the art-
ificial comb.

As bees gather honey from flowers it is really no
honey at all; vou may call it sweetened water or nectar.
In order to make this nectar into houey it has to be
evaporated to the right consistency. Bees working on
artificial comb will raise the cells a very little when
they will put in a drop of this thin honey, and if vou
will note a frame filled with a full sheet of foundation
in a heavy honev flow, you will fiud that the cells are a
little more than full of this sweetened water. In this
condition the air coming in contact with the surface of
every cell evaporates its contents to the proper consist-
ency, when the bees will raise the cell walls a little
more and put in another drop of nectar, and continue in
this manner until the combs are completed and the
honey is ripe, ready toseal. With the natural comb
this evaporating process goes on much slower as the cell
walls are already raised to their proper size, aud the
air sent 1n by the bees from the entrance caunot reach
this little drop of honev placed in the boltom of these
cells, evaporation goes on slower and the ripeuing
process 1s retarded.  Honev ripens in this cowntry
(owing to the drv atmosphere) much faster than it does
i a damper climate, and for extracting, honev stored
on foundation can with safety be taken off when com-
pleted and the bees start to seal up the cells,

Fourthi—In order to keep up the working quality of
~our bees aud at the same time improve them, it 1s just
as necessary for us to change our queens as it is for a
breeder to bring new and purer blood into the herd to
produce finer and better animals.

We purchased two Italian queeus from A. 1. Root,
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Medina, Ohio, which were received 1n good order.
They proved to be excellent, and superior to anvthing
we had. ‘Their progeny are large, bright, well-marked
bees, docile and good workers, and as the origin of our
old qneens was doubtful, their progeny small and not
evenly marked, our first step in improvement of our
stock was to replace our old queens with those produced
by the pure Italian, that is, to Italianize our colonies.
This we did in the following manner :

In the first place we stimulated the two Italian
queens by liberal feeding to their full laving capacity,
whicli resulted in all the combs being filled with eggs
and brood; we were also particular to place several
frames containing drone comb in each colony, for we
needed voung drones raised from the Italians to mate
with our voung queens, in order to get pure blood.
Then we examined the other colonies, cut awav all the
droue comb to avoid the hatching of drones raised from
the old queens, for if anv of these should hatch and
mate with our pure Italians, our labor would all have
been lost. We performed this operation every two
weeks.

The two colonies containing our pure Italian queens
were inecreasing fast, the combs were filled with brood in
all stages of maturity and the weather being favorable
it was safe for us to begin queen rearing. Ve selected
two of the strongest old colonies, looked over the frames
until we found the queens and killed them, then we
lifted all the combs, shook tlie bees from them back into.
their hive. This operation we performed with our two
Ttaliau colonies, except that we were particular not to
injure the queens. Then we exchanged the combs of
our pure bred queens with those of our old, being par-
ticular to break them down wherever we could find
fresh laid eggs, iu order to insure the construction of
many queen cells. These two colonies now being
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queenless started in at ounce to rear a queen, and as all
their brood came from our pure Italians we were sure of
raising pure bred queeus. In a week's time we had
enough queen cells started to supply double the number
of colonies we had. It takes 16 days for a queen to
hatch from the egg, and as our queen cells were far
enough advanced, it was time to start our nuclei. We
took from each colony of bees two frames full of brood
mostly hatehing, with all the bees adhering to them,
placed the same in  each unclens with a frame
filled with artificial comb Dbetween  them  keeping
the bees close for 24 hours; then we selected the largest
and most perfect queen cells and inserted one in oue of
the combs of each nucleus.  We had now plenty of
pure drones hatching and on the wing, so that when
our virgin queens should come forth to take their mar-
riage flight they could mate with pure Italian drones.
Ou the 16th of May our voung queens began to
hatch, and on the 25th we had a layving [talian queen in
nearly every nucleus.  After getting rid of all our old
queens and leaving these colonies queenless for 48 hours
we united a nucleus with each one of these, so that we
now have only pure Italinn bees.  The progeiy of
the vouug queens raised, so far as noted, are large,
bright and well marked bees.  We fGiud that the safest
aud easiest method of introducing a queen to a colony
of bees 1s by raising the same in a strong uucleus and
then unite her with the colonv. This is better done
towards evening when the Dbees have ceased to flv.
After giving them a thorough smoking, the bees, comb
and lilve are sprinkled with sweetened water, to which
1s added a few drops of oil of peppermint, as this de-
stroys the original scent of the bees, and they will gen-
'erall_\' unite amicably. It 1s always advisable to keep a
close watch, for sometimes bees will not take kiudly to
their queen. In attacking her they form a solid cluster
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around lier, which is called balling, and hold her there
until she is dead. If this is the case the queen will
have to be liberated at once; which 1s done by smoking
the bees and putting the queen in a wire cage of cvlin-
drical form, about one aud oue-half inches long by one-
half inch in diameter, closed at the ends with wooden
plugs. The cage is then suspended between two conbs,
_the hive closed and left undisturbed for 24 hours. At
the end of this time one plug is removed and replaced
bv a piece of comb containing honev; 1t is also a good
idea to smear the queen with some of it.  After the hive
is closed the bees will at ouce cleau up this comb and
hounev, liberate the queen at the same time and alinost
alwayvs take kindly to lier.  If the bees tryv to kill their
queen it can be easily noticed by placing the ear close
to the lhive, wlhen vou will hear a peeping sound uttered
by the queen, something like the faiut crv of a chick
before 1t breaks the shell.

Fith—Inquiry has come to this Statioun during the
summer 11 regard to the spraving of fruit trees in tlie
spring with 1nsecticides composed of London purple or
Paris green, whether bees would gather houev from fruit
blossows so treated, aud what the danger would be of
the honey being poisoned and stored by the bees. In
Califormia and other great fruit raising States where iu-
secticides have been used on fruit trees extensivelv for
vears, there is 1o case on record of honey being poisoned
by the application, and furthermore the insecticides are
never applied until the blossoms have gone and the fruit
is setting.  The chemical analyvsis failed to show the
least trace of arsenic in several samples of pollen gath-
ered and stored by the bees during the spraving of our
fruit trees. There have beeu cases wlere bees have
gatheved honey from poisonous plants, of which the
mountaiu laurel (Au/mia latifolia) is the most deadly.
Bees will visit this plaut, aud honev gathered from the
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same has been fatal to those who ate it. (Professor Cook,
Manuel on Bee-Keeping, p. 285.) To satisfv ourselves
a little more on- this subject, we fed a colony of hees a
syrup treated in the sane proportion with London pur-
ple and Paris green as the mixture spraved ou our fruit
trees.  We first placed the svrup countaining London
purple in a ‘glass feeder before them. Thev started
eagerly to take the sweet, hut we very soon noticed that
thev ran aimlessly around the feeder and their eagerness
to take the svrup ceased entirelv. Some of the bees
showed symptoms of poisoning and were dving. We
picked several bees out of the feeder that we noticed
were sipping the syrup, and placed the same under a
glass; some were dead in 30 ninules, while others lived
about four liours.  We left this mixture hefore the bees
24 hours, and the svrup taken was hardly perceptible.
The result with Paris green was the same. We now
gave the bees the same amount of pure svrup, which
they gathered and stored iu about two hours. The
chiemical analvsis did not show anv arsenic m the svrup
stored, while there were traces of the poison in the dead
bees.

Sivte—Oue of the greatest problems witl which
the apiarist has to contend is the successful wintering of
bees.  Colonies placed in winter quarters with tull
stores and plentyv of bees in the fall, betug in the best
possible condition to stand a long siege of severe winter
weather, would come out iu the spring few in numbers,
starved and diseased. The discussions on the subject
have been many and we are glad to say progress is being
made toward answeriug this difficult question.

The methods of wintering bees are varied and
many, aud each has its advocates. Some winter bees
on thelr summer stands witliout protection, others in
cellars made for that purpose, while others bury them;
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but the wintering of hees on their summer stands in
chaff hives is the favorite method to-day.

For this climate we think it the proper way of win-
tering, but tlie question arises how can we avoid con-
suming so much honey. We generally have many nice
warin days during the winter, in fact we have whole
weeks of warm, sunny weather, when the bees will fly
freely, and the consequence is, that a great amount of
honey 1s consumed. DBefore it is safe to feed and bees
can gather anew, their stores are consumed. If hees
could be kept during the winter at an even temperature
of about 45 degrees, until the steady warm weather of
spriug, with two or three short, warm spells, so they
could have a fly, the risk of wintering bees would be re-
duced to a minimum.

All our colonies hut three are packed in chaff hives
on their summer stands. We have a record of the
weight and condition of each one, and will try to regu-
late the temperature in different ways, aud report results
at a later day.

Respectfully submitted,
CHAS. M. BROSE,

Assestant to Horticulturist.






REPORT OF THE

SAN LUIS VALLEY

Agricultural Experiment Station.

7o the Executive Committee, State Board of Adgricuture:

Sirs—I lierewith submit for vour cousideration
the following report of work performed at the San Luis
Valley Station since assuming charge.

The following is the list:

First—DMaterial obtained and stable built.

Second — Hauling of implements, etc., to the
Statiom. .

Third—Cleaning up the premises.

Fourth—Forty acres leveled and prepared for irri-
gatiomn.

Fifth—Observations taken for a system of irrigation
for the farm.

Stethi—Two hundred and eighty acres of lateral
ditch completed and 300 rods more partially completed.

Sevent—Twelve acres plowed.

There is herewith submitted an inventory of prop-
erty belonging to this station. Work is being pushed
with the end in view of having the farm in readiness for
the planting.
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Not having been asked by the Director as to sug-
gestions for lines of experiments for the Station, refrain
from making any.

Respectfully submitted,
H. H. GRIFFIN



REPORT OF THE

Bent Agricultural Experiment Station

Tv the Evecutice Committee, State Board of Agricul-
ture:

Sirs:—Through the President, I have the hounor to
submit the following report of the Bent Agricultural
Experiment Station:

Work was commenced on the above named Station
September 17th, 1888, since which time improvements,
including house, cellar, outbuildings and fences have
been added to the place at a cost of about $;00.

Rocky Ford Experiment Farm is located one and a
fourth miles from Rocky Ford, and comprises 200 acres
of land traversed by two county roads and the main line
of the A., T. & S. F. railroad.

Situated seventv-five miles from the mountalns,
near the Arkaunsas river, in latitude 38 degrees, at an
altitude of 4,000 feet, this locality presents many points
at variauce with the best known particulars regarding
Colorado’s climate, soil and possibilities.

It is a climate of meagre ramfall and light snows,
with frequent winds in spring and fall, occasional hot
winds in summer, and long periods of clear, warm
weather, causing very rapid diminution of moisture from
soil and atmosphere, consequently increasing the wants
of plant life for water, and rendering doubly important
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a full and thorough syvstem of 1rrigation 1 the success-
ful following of agricultural pursuits.

The soil 1s of an alluvial nature, somewhat largely
composed of an adnuxture of fine saud and clav, kinown
as adobe, usually rather light; 1n most cases, without
any hardpan imnediately below surface soil.  In other
places on the same tract will be found a solid clay hard-
pan.  The top soil on all land belonging to the Station
is light and saudy, and with the exception of a tew spots
having hardpan as mentioned above, the soil is porous
and easily permeable to a depth of at least ten feet below
the surface, showing that surface moisture will be di-
minished rapidly both from above by evaporation and
from below by percolation, a further indication of the
necessity of a plentiful water supply for frequent irriga-
tion, while, in addition, it is evident from the uniform
slope of the land and the depth of porous soil, that a
very small portion, if any, of the farm will stand v need
of drainage.

During the process of irrigation, owing to the fact
that the Arkansas river water is heavily ladeu with par-
ticles of s0il, a leavy deposit of sediment is given to the
soil, and if undisturbed, this deposit settles very com-
pactly, becoming when dry quite hard and almost im-
penetrable to vegetable growth.

o so distribute water in irrication that this sedi-
mwentary deposit will not choke ont or seriously tmpede
plauts in their growth, and to cultivate in such time
and manner that this alluvial matter may be assimilated
in the soil and become an enriching constituent thereto,
will be not the least important matter for consideration
at this Station.

As has been intimated, the Hxperiment Farm at
Rocky Ford is well adapted for irrigation and landscape
gardening.
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The faru, as a whole, lies slightly dipping to the
north and east, and gt nearly every point water may be
run in two directions without serious impediment, so
that anv desired system of platting may be followed with
a certainty that the running of water will be easily ac-
complished.

Oune huudred and sixty acres of the farm is as vet
unbroken sod, the rematning forty acre tract, however,
was cropped, not cultivated, the past season, and though
left in verv rough condition, owing to bad ditching, etc.,
it may, by leveling and proper treatment, be brought
into excellent condition for use the coming season.

From observations made, it is my opinion that spe-
cial experiments in the following lines would produce
valuable results for next year:

FIELD EXPERIMENTS-GRAINS.

CORN.
First—DBest variety for general planting.
Second—DBest mode of planting for geueral use.

Zhird—When to comunence watering, how uiuch
and how often.

Fourth—How often to cultivate; how soon after
irrigation.
WHEAT AND OATS.

Frrst—Irrigation immediately before or after seed-

ing.

Second—Adaptability of soil to each.
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GRASSES.

First—Sowing and irrigation of timothy, redtop and
red clover.

Second—Trial of tame grasses for pasturage.

POTATOES.

First—Testing varieties.

Second—Deep or shallow planting.

Third—Surface or furrow irrigation.

Fourthi—Manuer and depth of cultivation, how soon
after irrigation, and to what stage of growth continued.

GARDEN CUILTURE.

Furst—The setting out of fruit trees, vines, shrubs
and plauts indigencous to the climate, their cultivation,
irrigation and winter care.

TOBACCO.,

First—Testing varieties,

Second—DBest modes of plauting and cultivation.

INSECTS.
An especially thorough observation of insect pests
relative to their extermination.

Including report of progress on work of Station, the
above is respectfully submitaed.

FRANK WATROUS,

In Charge.



REPORT OF THE

SPECIAL COMMITTEE

TO EXAMINE THE WORK OF

EXPERIMENT STATION.

Y7o the State Board of Agriculture .

“GENTLEMEN—At the request of the Board, the
undersigned were appointed a comiittee from the re-
spective organizations hereinafter namied, and of which
they are mewbers, to inspect and report upon the work
and management of the Experimnent Station, conducted
in connection with the State Agricultural College.

‘At the request of the Secretarv of the Board, the
Commiittee met at the College on the 13th of November,
13888, and made a careful examination of the proposed
line of experiments and tlie work that liad been done
during the seasou of 1888, and beg leave to submit the
following report :

“We find, upou examination of tlhe proposed line of
experiments iu all the sections of the Station, both sci-
entific and popular, that they are of a practical character
and canuot fail, if properly carried out, to be of decided
beunefit to the State, and we heartily approve the same.
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““T'his being the first year of work of the Station
under the National law, the results are all that could
reasonably be expected, taking into consideration the
adverse circumstances under whicl the sanie has been
conducted.

“We desire to commend especially the experiment
with tobacco, which has been carried out so successfully
by the Horticultural Department. It appears, from re-
sults obtained, that tobacco culture is destined to become
one of the leading industries of the State, and this dem-
onstration alone is worth the entire cost of the Station
for the past vear.

“We would recommend that steps be taken as soon
as convenient to maugurate a series of feeding experi-
ments with cattle, which, taken 1n connection with the
analyses of the food value of our forage plants, would
be of immense importance to the cattle industry of the
State. Everyv provision sliould be made whereby accur-
acy and certainty would be attained in such a line of
experiments, and we earnestly request thie Board to take
immediate action upon the sane.

“‘We are of the opinion that analvses of the different
soils on the farm and garden should be made, and a
careful study made of the use of fertilizers 1n the grow-
ing of all kinds of farm and garden crops. We suggest
this on account of the peculiar character of the soil on
the college grounds, it being stubborn clay soil in many
places, and not susceptible to easy and successful culti-
vation.

“We would further recommend that an investiga-
tion be made in reference to discovering a grass that will
make a permanent pasture without irrigation.

“Owing to the many duties imposed upon the pro-
fessor in clharge of the horticultural section, we would
suggest that an additional assistant be given him, and
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such laborers as will relieve him of too much attention
to the manual Jabor of the section.

“‘We have examined the books and vouchers of the
treasurer kept in connection with the Station fund, and
desire to commmend the same for the thorough and busi-
ness-like methods emploved.

Very respectfully submitted,
Jor~ L. RouTTt,
Colorado Cailtle Growers' .dssoctation.
C. S. Fatror,
State Horticultural Society.
ELwooD EASLEY,
State Grange.

THE STATE AGRICULTURAL COLLEGFE,
Fort ConLINS, Coro., November 1gq, 1838,






FLala & omwlarsldpma) Matlon
The State Agricuitural Gollzea,

The Asticultiral Exveriment Staion Department

TREASURER'S REPORT.

Treasurer’s financial statement for the fscal vear,
ending June 30, 1383:

RECEIPTS.

Reveived from United States Treasurer.. ... ...

o

13,000 0O

o

DISRURSEMENTS.

Salaries of officers, professors aud assistants. ... ... . . F 118 01

Bervice,

Fx, Com. and Board in charge. ... ... oL ron R
Fuploves and labov

Stationery, typewriter, puxl’l“c 'Uld \upp\1e~..
Hovticaltural section, seeds, implements, team dnd ~upphe=
Agricultural section, seeds, implements and supplies. .

Divide agricultural experiuent station, lease. ... ... .
Library account.,

Chemical section, ¢ humuzl\ and \prht\ F N
Printing bultetius. .
Water assessment.,

Meteorological \LLUUU, appfuntn\ O waN 37
San Luis Valley experiment station:
Building account. N
Plowing, feucing .md aou-:nmt\on ot 1'\((3 Al RN S |
Station laboratory. ..., ... .
Cash on hand to balance, Iunc

2,395 00
6 76

L 815,000 00 S1X,000 00
Respectfully subnntted
Frank J. ANNIS

Lreasurer.
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The undersigned have examined carefully the books
and vouchers of the station treasurer, and find the same
correct and in accordance with the foregoing statement;
that said treasurer holds properly approved and receipted
vouchers for all disburseients,

JoHN J. RYAN,

W. F. WATROUS,

Finance Commailice.

THE STATE AGRICULTURAL COLLEGE,
ForT CoLLINS, Decembet ‘31, 1888,
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