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ANNUAL REPORT OF THE DIRECTOR OF THE
EXPERIMENT STATION

To the President and State Board of Agriculture:

During the past year the work of the Experiment Station has,
on the whole, been satistactory, as evidenced by the reports of the vari-
ous section heads. There has been a growing realization among the
workers that our agricultural problems are very ecomplex. requiring
the efforts of several departments to arrive at a correct solution.
Several of the sections now have cooperative projects, and the prob-
lem involved can be approached from many sides. As a rule, re-
search workers are individualists and prefer to work independently,
and while this mental characteristic is excellent so long as the prob-
lem involves only one field of scientific work, yet when several fields
are concerned it is necessary that there should be cooperatlon among
the workers.

In the past year the call for help from farmers and stockmen has
been greater than usual, especially in connection with water shortage,
both for domestic and irrigation purposes. The Chemistry Section
has analyzed a large number of water samples for domestic and live-
stock use, and Irrigation Investigations has spent much time in the
field, aiding in the location of suitable ground waters for pumping.
While this assistance has not been strictly investigational, we have
felt that in an agricultural crisis like the present we should render
every possible help to the hard-stricken farmer.

The outbreak of peach mosaic in the Palisade section added an-
other burden to the station. There is no known remedy for this seri-
ous disease, and the destruction of the infested trees is the only
known method of control. Professor E. W. Bodine of the Botany
Department is supervising the work. He and his assistants are
marking the diseased trees and seeing to it that they are destroyed.
It will be necessary for Mr. Bodine to spend the whole summer at
Palisade. Considerable success has been attained in the control of
the potato psyllid, and further work on this trouble, which is very
serious, is planned for the coming year.

SUBSTATIONS

Avox: The work at this station is carried along the same lines
as formerly. The livestock part of the farm program has received
considerable attention in the way of improvements. With the pur-
chase of pure-bred Herefords and with heavy eculling of the old
herd, we now have one of the best farm herds in the state. We had
over a 90 percent calf crop last year. We did not dispose of the
calves last fall because of low prices, and also because we had suffi-
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cient feed to ecarry them over the winter. They were sold this spring
at three times the price offered in the fall, thus amply repaying ug
for the winter keeping. Several acres of land have been broken and
added to the cultivated area. Practically all of this can be irrigated
from the water supply on the land purchased 2 years ago.

We have been endeavoring to straighten out the water rights of
the land we now own and control. We still have to make additional
filings and do a small amount of construction work. In this con-
neetion, we are asking for an increase in the water adjudicated,
since land in the valley requires larger volume than land with a
more impervious subsoil.

The purchase of five Ayrshire heifers for the farm will be of
great value to the farmers in the mountain section, and already
requests for young animals have come in. As stated in previous
reports, we are continuing to operate the station along two lines:
As a substation for experimental work with horticultural ecrops,
particularly those grown in high altitudes; and as a demonstration
in mountain farming. We feel we are succeeding well in this work,
and that the station, under the direction of Ralph Manuel, has been
a credit to the institution.

Rocky Forp: This substation continued to improve, although
this v_ar was one of the most trying in the valley. Water shortage,
cour od with extremely high temperatures and winds, made farm-
ing operations both difficult and expensive. The supeiintendent,
Herman Fauber, has succeeded in practically eliminating the nox-
ious weeds on the farm. He has done considerable grading to per-
mit a more efficient irrigation, and is gradually building up the
fertility of the soil, previously in a very low state. It is diffieult
to ecarry on a program of demonstration, as well as a program of
experimentation, without provision for fertilizers. Commercial fer-
tilizer should be used only in connection with green-manuring crops
or by the addition of animal fertilizer. Sinee both these types in-
volve heavy expense and the keeping of livestock, this is not advis-
able with the limited size of the farm. We are doing the best we:can,
however, under the circumstances, and the present superintendent
has made an excellent showing during the shor, time he has been
in charge. The planting of small fruits adapted to the valley, as
well as cherries, has been completed this year. The experimental
work, particularly with onions and pod peas, has progressed to the
point where valuable information is now available to the farmers of
the valley. Due to the size of the farm and condGivion of the land as
we found it, it has not been possible to make the work self-sustain-
ing, although the income was much better than we had reason to0
expect.
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CHEYENNE WELLS: There is no change in the status of this
substation. Tentative arrangements, however, have been made by the
Soil Erosien Division to take the station over, using it as headquar-
ters and nursery for the Smoky Hills erosion project. We hope this
arrangement can be consummated sometime early this coming sum-
mer.

Stariox Farm: This report covers the second year’s operations
under the present management, and it gives considerable satisfac-
tion to report that this year the farm is practically self-sustaining;
this in spite of the faet that we have spent considerable money for
pew machinery and other equipment, and have made some substan-
tial improvements in the irrigation system by putting in cement head
gates, checks, and new pipe lines. In addition, considerable grading
and reseeding to pasture have been done.

The work of weed eradication, which has been a serious prob-
Jem on the farm, has progressed much faster than we had anticipat-
ed, and we hope by the end of the present season noxious weeds will
not interfere with the farm program or with production. It will
take a much longer time before the noxious weeds are eradicated
completely. if this can ever be accomplished. There has been a de-
cided change in the personnel which was found necessary; however,
the present personnel is satisfactory and the work is carried on with
minimum frietion and delay. The increase in production has bee -
very noticeable. and this has been a factor in making the farm a seli
sustaining unit. The horse population has been reduced and the
older animals disposed of, and at present there is no draft horse on
the farm over 8 years of age. This showing of the farm operations
is due principally to the fine services of the farm superintendent,
William P. Kintzley. who should receive due credit for his faithful-
ness and efficiency.

AGRONOMY

CriTicaL PER1ODS IN USE or IRRiGATION WATER.—The basie pur-
pose of this project was to solve some of the problems of the best
time to use irrigatiom: water. The project is reaching the objective
and in addition is giving considerable fundamental information on
the better use of irrigation water. Seasons such as 1934, when water
was short, indicated a special value of the better use of water. The
work has shown that the best time to apply irrigation water to wheat,
if only one irrigation is given, is between jointing and heading. Our
work has brought out ilte development of root systems and the dif-
ferences in root system developments when irrigation water is ap-
plied at different times. Cold water was found not to retard growth
f wheat or other small grains. The setting back of wheat after
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early irrigation was proved to be the effect of washing out of nitrateg

from the surface supply and not the effect of applying cold water., ]

ConTrOL OF EXCEssiVE SoiL NITrRATES.—Technical Bulletin
published in 1934, cleared many of the problems in natural nitrate
formation. The work showed that permeable soils are not damageq
by nitrates produced in place. Often impermeable or seepy soilg
were injured, but when injury did occur it was the result of an ae.
cumulation of salts. Nitrates are only one of the group of salts,
Work during the year with sugar beets as a test crop has shown that
nitrates may often be used in heavier dressings than was formerly
considered possible without doing harm to the crop. It was alse
shown that in some instances the addition of phosphates gave no re-
turns until rather high quantities of nitrates were used, after which
phosphates commenced to improve both yield and quality. Nitrates
could be added heavily enough to damage, but the amount necessary
to damage was much higher than was formerly believed.

StuDpIES IN CONTROL OF BACTERIAL WiILT AND WINTER KILLING IN
AvraLrFa.—Bacterial wilt is now wide-spread over all our Eastern
Slope alfalfa producing distriets. Where wilt is present, alfalfa
stands are short-lived. Usually such stands will not live over 3 years.
In the last 5 years Hardistan, a strain of Turkestan alfalfa, has
maintained a stand 2 years longer in field tests than Baltie, Grimm,
or Common alfalfa. However, Hardistan yielded about one-fifth
less for the first 3 years than the superior Baltic and Grimm strains,
The alfalfa grower has to keep this in mind in choosing the most
desirable strain of existing varieties of whieh there is a seed supply.
Up to the present time, fertility treatments have not influenced
the length of life of alfalfa where wilt was present. The most hope-
ful line of attack is hybridization. Genetic studies are under way.
These take considerable time. Selfed lines must be produced and
tested before we ecan hope for much progress through hybridization.
A number of selfings are already started.

GeNETIC STUDIES 1IN LaNKAGE RELATIONsHIPs.—This project is a
technical search for fundamental facts. There are seven haploi
chromosomes in our domestic barley. Certain genes are carried by
each chromosome. Genes oceurring in the same chromosome ar
said to be linked. Dr. D. W. Robertson’s work has now shown th
full theoretical number of linkage groups, namely, seven. A num
ber of technical papers have been published. One has recently bee
accepted by the Journal of Agricultural Research. At present th
Colorado station leads in the study of locations of genes in barley
A profitable side line of the work is the production of a number
new barley varieties that are quite promising at the present time.

Soir PraQue METiiop oF DETERMINING MINERAL DEFICIENCIES 1
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SoiLs.—A bulletin on the electrodialysis method has been published
during the year. The study shows that the method is not well adapt-
ed for use on alkaline and caleareous soils and not as reliable on
such soils as the modified Das method which we have put forth.
Improvements have been made in the Das method which make it more
accurate. Studies are being made on water soluble methods which
offer considerable promise. Robert Gardner is studying the possi-
bilities of analyzing plant petioles or stems to get an indication of
soil fertility needs. While still in the experimental stage, this method
is giving considerable promise.

Hiex AuriTupE Crors.—Most of the agronomic high-altitude
crop work is carried at Fort Lewis. A bulletin on field peas has
been published during the year. Recent publications on wheat, bar-
ley, and oats have contained high-altitude sections showing the Fort
Lewis work. At present the high-altitude crop work is limited to
grains and forages.

Praixs Crops axp MaNageMmENT.—Experimental work was start-
ed atythe Akron field station in 1907. 1In all that time the only com-
plete erop failure was in 1934. In all other years, despite prolonged
drought, some crops have been produced. The best barley and the
best oats for the dry land have been produced on the Akron station.
Very promising new varieties are being tested. Greeley, a grain sor-
ghum of hybrid origin, is promising. Greeley can now be added to
the list of well-adapted sorghums which includes Coes sorgo and a
Colorado strain of Early Sumaec.

ImprrovEp SEED.—Hybrid corns are being tested in comparison
with adapted varieties. All hybridization work is expensive in time,
as it is necessary to get selfed lines and to check station results by
farm plantings, since corn has a limited regional adaptability under
our highly variable altitude and elimatic conditions. In short sea-
sons native corns and adapted importations show superiority. Colo-
rado No. 13 has a wider adaptation than almost any other strain. With
corn, the development of locally adapted strains is more important
than with any other common farm crop. We are introducing a new
oat hybrid which appears to be unusually smut resistant. If the
preliminary tests hold for a longer period, this oat will replace Mark-
ton as a smut resistant cat. Markton has heretofore been the standard.

ANIMAL INVESTIGATIONS

RaNGE MaANAGEMENT StTupies WrrH STEERS UPON NATIVE GRASS
¥ Encrosep FoorHILL PasTure.—This is a long-time experiment
based upon grazing by different systems, using the same number of
cattle relative to acreage throughout the entire time since the begin-
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ning of the experiment as a comparison of continued grazing, de-
ferred grazing, and deferred and rotated grazing.

WiINTERING RANGE CavveEs.—North Park hay is used as the rough-
age for this work. Comparisons the past season involved the addi-
tion of three different supplements: Cottonseed cake; beet pulp
pellets composed of dried beet pulp and molasses; and beet pulp pel-
lets composed of dried beet pulp, molasses, and cottonseed cake.

Cottonseed cake showed decidedly the best replacement value
pound for pound, one ton replacing 7,455 pounds of North Park hay.

The two kinds of beet pulp pellets were very close together in
their replacement value, number 1 pellets replacing 4,512 pounds of
North Park hay, and number 2 pellets replacing 4,400 pounds.

Cottonseed cake was considerably higher in price, so that the re-
placement values per dollar cost are much closer together than the re-
placement values per ton.

MINERAL SUPPLEMENTS FOR FATTENING CATTLE AND FOR FATTEN-
ING LiamBs.—DMineral supplements were used in connection with beet
by-produect rations, and these rations used as check rations contained
different roughages: Alfalfa, oat straw, and cane fodder.

The chief objects of this investigation were to find the value of
substitutes for alfalfa hay because of the growing searcity of alfalfa
n the beet-growing sections, and to find whether there may be benefit
in the addition of lime to beet by-product rations based upon these
roughages.

Both straw and cane fodder were found to be satisfactory rough-
ages when lime was fed with them, but the addition of lime to a stand-
ard beet by-produect ration, with alfalfa hay as the roughage, did not
aid the fattening process.

Heavier amounts of cottonseed cake may be fed in connection
with oat straw rations than with alfalfa. The same is true also of
rations with cane fodder as the roughage. Two pounds or one and
one-half pounds of cotton cake gave better results than one pound
per day.

In studying mineral supplements for fattening lambs, the results
did not show the addition of minerals to a ration of grain and alfalfa
hay to be profitable. When minerals were added to a ration of grain,
cottonseed cake, and cane fodder, feed costs were lower.

An attempt to find the most beneficial ratio of calecium to phos-
phorus in a mineral mixture, fed in a ration of grain, cottonseed
cake, and cane fodder, resulted in very little difference in the relative
gains produced.
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For lambs, alfalfa hay proved to be a much more efficient rough-
age than cane fodder, whereas cane fodder showed a slightly greater
feed value when fed to steers with cotton cake supplementing it.
For lambs, the cane fodder supplemented by cotton cake was much
better than the ration without the cake. but nevertheless the ration
was lower in value than the alfalfa hay ration.

Grinding of fine-to-medium stalked cane did not prove profit-
able.

Orricial. TestiNg Work.—Official testing of dairy cows again
brought out a number of high records. The Roemer herd at Fort
Collins has the highest 5-vear herd average of any breed in the
United States. with 539 pounds of fat.

Borany

Truck CroP Diseases.—The mosaic of peaches is being studied
and an eradication campaign carried on. Twenty thousand trees
have been taken out in an attempt to stop the spread of the disease.
Experiments on budding and grafting have demonstrated the virus
nature of the disease and that the disease can be spread in this man-
ner from tree to tree. Similar tests are being made on other stone
fruits.

Press Bulletin 85, on the ‘‘Wilt of Peppers,”’ has been pub-
lished, also a paper on the ‘‘Blight of Canada Thistle’’ in phyto-
pathology.

Weep ConTrROL.—Chemical treatments and cultivation experi-
ments have been continued on several of our noxious weeds. A
bibliography of some 3,000 references on weeds has been compiled.

Analysis has been made of the weed legislation in the various
states.

Bulletin 316, ‘‘Poisonous Plants,’” is being rewritten, as the old
edition is exhausted.

Rance ImpProveEMENT. — Further studies on deferred rotation
grazing continue to show that this method is the most desirable in
maintaining forage and producing more forage over a longer period.

Studies are being continued in North Park on the improvement
of forage in native hay meadows. Reseeding has not yet been found
successful in these meadows.

Range reseeding studies have been carried on in several counties
of the state, and the grass nursery of foreign grasses is being enlarged
and improved.

Press Bulletin 84, ‘‘Crested Wheatgrass for Dryland Pastures,”’
and an article ‘‘Deferred and Rotation Grazing’’ in the ‘‘Producer”’
have been published.

A large and aceurate vegetation map of Colorado has been made.
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SEED LLABORATORY

SAMPLES TESTED:

Farmers and dealers ..., 1,545
Seed registration SErviee ... 213
Longevity investigations ... 260
Range ecology 12

Sugar beet investigations ... 8
Total samples received ... 2,047

TeEsTS MADE:

Purity ... e e e 1,607
Germination ... ... e, 2,547
Identification ... 7
Examination ... ... 11

Total tests made ... 3,750

The greatest need in the interest of good seeds in Colorado is
funds for enforcement of the pure seed law. Since no funds for that
purpose have been available, no general inspection has been ecarried
on during the biennium just closing. Recently 9 samples were col-
lected in Fort Collins, only 2 of which complied entirely with the
labelling provisions of the law. Omne of these was a lot of seed held
over from last year.

Three lots flagrantly mislabelled have been turned over to the
Division of Seed Investigations, United States Department of Agri-
culture, for prosecution under the interstate act.

In general, only the best seeds on the market reach the seed
laboratory for test. The following faets, therefore, would indicate
that there is a large amount of poor seed on the market at the present
time: The average germination for all millets received this year is
less than 70 percent, varying from 0 percent to 90 percent; the ave-
rage of all canes and sorghums is 65 percent, varying from 0 pereent
to 98 percent.

Comparatively few samples have been received from dealers.
The reliable dealer is seriously handicapped, since an inaccurate
label resulting from lack of law enforcement makes the seed of an
unscrupulous competitor appear to be as good as his truthfully
labelled seed.

Free tests offered to farmers during the month of November
brought in 609 samples and requests to have the free work continued.
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CHEMISTRY

During the fiscal year ending July 1, 1935, the Chemistry Sec-
tion has devoted most of its time to the three projects cooperative
with other sections on the campus. However, as in former years,
some chemical service was also rendered to other departments as well
as to individual farmers out over the state.

Progress to date on major projects is as follows:

1. Revatiox oF REapiLy SoLuBLE Soi MINERALS To CoMPOSI-
TION AND QUALITY OF Potators (Chemistry, Horticulture, and
llome Economies Sections cooperating).—This project was initiated
late in 1933, and we were able to gather only about 22 samples of
potatoes of uniform source, which were chemically investigated.

In 1934 our operations were extended to 6 varieties of potatoes
of common source, planted at 10 locations over the state. This was
perhaps the driest year of many years in Colorado, and one of our
varieties gave practically no yield at 3 locations due to drought, leav-
ing about 57 samples of potatoes. All these were chemically investi-
gated.

Soluble mineral constituents were determined in soils of the 10
locations.

In 1935 we have repeated our plantings as in 1934, but we have
extended to 12 locations. The prospects are much better for a potato
crop this year than in 1934. The soil samples from these locations
have been collected, and analyses are in progress.

While potatoes have been grown in Colorado for many years,
there has existed a dearth of chemical data on Colorado-grown pota-
toes relative to the composition of the more suitable varieties, and also
relative to the effect of abundant soluble salts (alkali) in the soil and
of other factors upon the character of the tubers.

With the completion of the work on our 1935 crop, this need
should be at least partly satisfied, and the results should point the
way to further more specific and more completely controlled investi-
gations of Colorado potatoes.

2. A Stupy oF THE MINERAL CONTENT oF SOME CoLORADO RANGE
ForaGgEs axp Raxce Soins IN THEIR RepaTioN To CERTAIN NUTRI-
TIONAL DEFICIENCY DisgasEs oF LavEsTocR  (Chemistry, Pathology-
Bacteriology, and Botany Sections cooperating).—This project was
begun in the early spring of 1934, when staff members of the eooper-
ating sections observed the ranges of the Douglass Mountain and Blue
Mountain areas in western Moffat County.

Reports of losses of stock from these ranges had repeatedly come
in to the Veterinary Department over a period of years. With the
drought years since 1930, the problem became more acute, and a



14 CoLORADO EXPERIMENT STATION

study of conditions was undertaken. Several investigations in the
United States, as well as in foreign countries, under apparently simi-
lar conditions, indicated that the trouble might be a nutritional defi.
ciency disease and more particularly P,O; or CaO deficiency or both.

Accordingly, frequent visits to the area from early spring to
late fall 1934 were made. Blood samples of the animals, as well ag
soil and forage samples, were collected and tested, and the symptoms
of the ailing animals were observed. Our findings up to the fall of
1934, yielded a careful recording of the symptoms of diseased ani-
mals, together with chemical data relative to the caleium and phos-
phorus status of soils, vegetation, and the blood of affected and non-
affected animals. Further, the Pathology Division imported six
badly affected animals in October 1934 from the Blue Mountain area,
and these were under observation and treatment for several months.

Tentative conclusions were that, if this were a phosphorus or lime
deficiency disease, and there were some affirmative indications, that
deficiency must be considered only as secondary because of the de-
pleted condition of the range (starvation).

Timber Vetch (Astragalus campestris) had been reported pre-
viously to be the cause of heavy stock losses in other states and Can-
ada, with symptoms strikingly similar to those observed here. Ae-
cordingly, in the early summer (1935), because timber vetch was
quite common in the aspen thickets of this range, it was decided to
feed this intensively to some isolated animals. The very symptoms
were produced in abundance. The Chemistry and Pathology Sections
are now attempting to isolate the toxic principle in order to determine
its nature and the dosage necessary for harmful effects.

Further on this project, the Botany Section has collected and
submitted to us some 28 samples of weeds growing on this range.
These have been tested for Selenium content, with the finding that
in no case was there more than a trace, i. e., less than 0.5 part per
million. It appears that Selenium content of the forage does not
enter into our problem.

3. NuTrITIONAL. CHARACTERISTICS OF MoUNTAIN MEaDOow HaAY
Prants oF CoLorapo (Chemistry and Botany Sections cooperating).—
The chemical analytical work on this project is now completed. The
work of our section consisted of eritical chemical analysis of some
10 individual species of grasses growing in the North Park area, as
well as several meadow mixtures. The crops of 1933 and 1934 were
observed. The Botany Section collected the samples and the Chem-
istry Section did the analytical work.

Fodder analyses and ash analyses were made on plants of both
erops, while biological assays for vitamins A, B, and G were con-
ducted on the 1933 crop. The chemical work has been completed
during this summer (1935).
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The vitamin content of these plants, while somewhat lower than
that of alfalfa, appears relatively high, considering the type of
grasses, Vviz.,

Vitamin A—25 to 38 units per gram hay.
Vitamin B—2.5 to 3.5 units per gram hay.
Vitamin G—4.0 to 6.0 units per gram hay.

No small degree of the excellence of these mountain meadow hays
lies in their energy value (N free extracts) and in their high min-
eral-ash content.

4. AppiTioNAL WoRK. — Besides these projeets, the Chemical
Section has conducted some major chemical service work for the
Animal Investigations Section in the form of fodder and blood analy-
ses. This work is to continue during the forthcoming feeding season.

AGRICULTURAL EcoNoMICS

Types or Farming 1IN CoLorap0o.—The term ‘‘type of farming’’
refers to the kind and proportion of the productive enterprises found
on individual farms. Thus, farms which produce the same kind of
crops and under similar methods and conditions may be said to follow
the same type of farming. Likewise, the term ‘‘type-of-farming area’’
refers to a section or region on which there is a fairly high degree of
uniformity in the systems of farming and in the physical and eco-
nomic conditions which prevail.

As a result of this study, Colorado has been divided into 17
major type-of-farming areas. This analysis provides background
material which may be used in dealing with the agricultural prob-
lems of the state; it also may be applied in teaching agriculture and
related subjeets in publie schools, high schools, and colleges; and it
should serve a useful purpose in making recommendations to farm-
ers, also in placing a limit on the application of such suggestions,
and in formulating land-use policies.

AN Economic STuDY oF F'ARM ORGANIZATION AND MANAGEMENT
IN THE GREELEY AREA IN NORTHEASTERN CoLorADO.—The preliminary
report issued for 1933, which included erop production data for
that year and for the winter feeding for 1933-34, showed the effect
of better returns in lamb and cattle feeding and in the higher potato
prices received that year. Onme interesting feature of the work with
lamb feeders was the increasing attention which was being given to
this study by the men who have cooperated in the development of
this project. The methods used in summarizing and presenting the
results are now followed by many operators in studying the prob-
lems of their own feedlots. A continuous record of costs and returns
on these farms provides valuable source data for further analysis
of the problems associated with irrigation farming in this region.
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A Stupy oF Cosrts AND METHODS oF PropuciNg CATTLE AND
SHEEP ON THE RaNGE.—The following summary will indicate a few of
the points that have been considered in this study. Of all income
received by farmers in Jackson County, according to the census in
1930, 73 percent came from livestock sales, 7.3 percent from livestock
produets, 16.2 percent from crop sales, and 3.4 percent from family
living or board. This indicates the predominance of the livestock
business in Jackson County. The crop sales were of native hay, which
is an essential part of the stock ranch organization. IFew ranches
produce hay exclusively for sale. Practically all have cattle or
sheep as their major enterprises, or in addition, hay, where these
sales are a major source of income. The general trend in North Park
is to increase the size of the business, rent more land, buy land if
possible, and build up a larger unit operated on a more efficient basis.

A Stupy oF TaxatioN IN ('oLoraDO.— During the year direet at-
tention was given to the study of tax delinquency in several selected
areas within the state. Maps have been prepared showing the results’
of this analysis in 20 counties. The publication of a preliminary
report dealing with delinquency and farm tax sales has received much
favorable comment. The department also has cooperated with the
Bureau of Public Roads in a study of highway finance. Finaneial
reports have been assembled from some 45 counties, but our tabula-
tion work has not proceeded far enough to permit us to summarize
the results of this investigation. Highway finance constitutes an im-
portant part of governmental activity in the state, and this study no
doubt will eontribute many constructive suggestions which will be
available for those who are engaged in this special field.

AN Economic STupy oF LaND UTILIZATION IN NORTHWESTERN
CorLorapo.—The following excerpt, taken from our ranch study and
applicable to Jackson County, illustrates something of the problem of
land utilization in Northwestern Colorado: ‘ There are 1,044,480
acres in the entire county. The 1930 census reports 321,277 acres in
farms. The 1932 yearbook of the Colorado State Board of Immigra-
tion reports 403,903 acres in national forest and 51,309 acres in state
land. The United States Department of Interior reports 170,060
acres of public domain as of June 30, 1931, leaving 97,231 acres un-
classified. These lands include state and homestead lands not com-
pletely paid for or patented, and lands withdrawn from entry. Only
30.8 percent of the land area of Jackson County was in private hands
in 1930. The men who operate the 321,277 acres of land in farms are
directly affected by the method of control of the remaining area.
Ranch management in the North Park area is influenced by national
forest grazing policies, changes in the public domain and uneclassified
areas, state leasing policies, and finally public domain policies.”’
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A Srupy oF THE MaJsor TYPES oF COOPERATIVE ORGANIZATIONS
v Cororapo.—Owing to unfavorable business conditions as a result
of the drought and no grain erop in eastern Colorado, our cooperative
elevator study is practically at a standstill. Information has been
received to the effect that some of the managers have found it neces-
sary to close their elevators because of a lack of business. In other
cases the business has kept going by handling side lines. In many cases
this side line business is largely credit, and a part of it has been the
result of government relief spending. At the present time we have
data available for 4 complete years. Originally it was our purpose to
continue this study for 5 consecutive years. However, in the develop-
ment of the work we have been compelled to take records during
2 years in which the elevator business was extremely light, largely
on account of the prolonged drought in this area.

Civi. ENGINEERING

Improvement of driveways on the campus took the full time of
the Civil Engineering Section from the middle of June until the first
week in October. The construction of concrete curbs and gutters,
grading the roadways, and the mixing and placing of 2V%-inch oil-
gravel surfacing on all approaches to the campus oval constituted
this work.

The portion of the driveway running west from the road on the
east side of the Administration Building consisted of 35 experimental
sections, the mixtures of which differ from each other in the follow-
ing ways:

1. The percentage of asphaltic road oil to the dry weight of

the aggregate.

2. The grading of the aggregate.

3. The amount of moisture in the aggregate at the time of mix-

ing with the oil.

The purpose of this construction is to observe the joint effect
of traffic and weathering upon the 35 different mixtures. From the
results of these observations and the results of laboratory tests of
these same mixtures, it is hoped that some conclusions can be drawn
with respect to the following questions:

1. Which formula of those most commonly used is best adapted

to oiled roads of this character?

2. What part does the aggregate that passes a 200-mesh sieve

play in oiled-gravel mixtures?

3. What is the effect upon oiled-gravel mixtures of moisture

contained in the aggregate at time of mixing with the oil?

The oil used in each of the 35 sections is MC2, a medium-curing
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cut-back asphalt. To have the laboratory mixtures comparable with
the field mixtures, this type of oil is to be used. A supply of SC3 oil,
which is a slow-curing petroleum residue, will also be used in identieal
mixtures. A comparison of the results of tests on mixtures made with
the two types of oil will be helpful in drawing general conclusions.

Mechanical analyses of aggregate samples taken at the time of
construction have been run, and from these the gradings to be used
in the laboratory mixtures have been computed.

During the last month an effort has been made to devise a test
that will indicate to what degree water affects different mixtures.
So far this attempt has been only partially suceessful. and a test
has been devised that shows different reactions of mixtures made with
wet and with dry aggregate. We hope to develop this test to a
degree that slight differences in reactions of oiled-gravel mixtures
and water may be detected.

In December the moisture content of the road was again deter-
mined and found to be the same throughout, although it had been
very different when the materials were laid.

Regular inspections of the experimental road have been made
during the winter to observe changes that might be oceurring. There
has been no marked deterioration except in two sectioms. All the
other sections are holding up well under traffic. Several of the
sections richest in oil have become black and glossy. These, no doubt,
will ““roll’’ as soon as the weather becomes warm.

No report can be made as yet upon the loss of oil from the
eylinders exposed to the weather, but observations have been made
by studying the present condition of each ecylinder in relation to
the group and sub-group to which it belongs. These observations, it
should be understood, are not conclusive, for they cannot be applied
to all mixtures nor to all oils and aggregates. These cylinders were
in every instance considered satisfactory for use in an oiled road.
All eylinders have been in the test lot from 15 to 18 months. From
these observations it appears that:

1. Cylinders that contained certain types of fines were, in gen-
eral, not satisfactory.

2. Cylinders that contained either silica or unburned cement
as fines were usually good.

3. The condition of a eylinder could not be predicted from the
type of oil or the quantity of oil used.

4. The condition of a eylinder could not be predicted from the
quantity of moisture contained in the original aggregate.

The fines mentioned in no. 1 were the fines occurring in some of

the aggregate seeured locally. Cylinders made with this aggregate
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showed decided deterioration within 15 months in nearly every in-
stance, unless the fines had been replaced with either silica or un-
burned cement, in which event the cylinders were usually good.

Cylinders made with silica or unburned cement that contained
water in the aggregate at the time of mixing with the oil were not
noticeably affected, even though the water content had been as much
as 4 percent; whereas cylinders containing the objectionable fines,
were usually poor if the water content had been more than 1 percent.
However, a low moisture content in the latter did not insure a dur-
able mixture.

Tests for oil eontent and calculation of evaporation losses will
be made this summer, It will be interesting to note whether there is
a relationship between evaporation and the physical condition of the
cylinders.

MEeciaNicAL ENGINEERING

The live project in this section is cooperative with the United
States Department of Agriculture. Bureau of Agricultural Engineer-
ing, under the immediate supervision of E. M. Mervine, and deals
with the development of sugar beet machinery. Notable progress has
been made on this project.

Studies of costs of raising sugar beets show a cost of about $65
per acre, that about 42 percent of this cost is for labor, and that at
least two thirds of this labor cost is for strictly hand labor.

The mechanical harvester is giving definite evidence of being
practieal ; its adoption will permit 2 men to replace a crew of 14,
thus smoothing out one of the two peak labor loads.

Studies of beet-lifting devices show the possibility of using con-
siderably less power than is now used in the same areas.

There is some evidence that mechanical thinning might be prac-
tical, and its adoption would take care of the second of the two peak
labor loads.

The development of the hill planter and its adoption may repre-
sent a saving of more than one-half the seed bill, which in the past
has been $3 per acre, and which was $4 per acre in 1935.

Experimental study and development of other beet tools, such
as crust breakers, subsoilers, and fertilizer placement drill, have
demonstrated the possibility of their bringing significantly inecreased
yields.

ExNTOMOLOGY

PranT Lice InvesTicaTioNs.—The work of this project is toward
the preparation of papers for the use of the general entomologist,
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county agents, and other field workers. Keys will deal largely with
the species on a single host or a group of hosts, using only the strue-
tural characters that can be readily seen, and depending largely upon
color, size, effect of the feeding upon host appearance, and such other
characters and symptoms as can be observed in the field.

Tentative keys have been prepared for the species found upon
box elder, ash, prunus, crataegus, pyrus, Ribes, rubus, and elm, and
are in the hands of field workers for use and criticism. Life habits
and host relationships of many species are being studied.

Nox-roisoNous INsecTICIDES 1NVESTIGATIONS.— This work to date
has been limited largely to tests of dusts for the control of cabbage and
cauliflower insects. Pyrethrum- and rotenone-bearing materials are
more effective on cabbage worms as dust than as sprays. Dusts of
these materials that are effective against cabbage worms do not give
satisfactory control of plant lice. The imported ¢abbage worm is con-
trolled with pyrethrin- and rotenone-bearing dusts of lower strengths
than will control the cabbage looper and diamond-back moth. Cal-
cium arsenate dusts gave very poor control of the imported cabbage
worm. Paris green dust gave a satisfactory control. Derris and
Cube dusts were equally effective when used at the same rotenone
content, although the Cube appeared somewhat more erratic when
used during cool weather in the fall.

Rotenone and pyrethrins are known to break down more rapidly
in direct sunlight; however, there were no significant differences in
the results from morning and evening applications. Sulfur and to-
bacco dusts have been reported to activate pyrethrins, but neither
showed this effeet in tests made. All tests were made on plots upon
which the worm population was counted before and after treatment.
Data thus secured can be analyzed statistically by ‘‘Student’s’
method of paired comparison, thus enabling chance errors to be elimi-
nated and small differences, due to treatments, detected. This ap-
pears to be the first use of this method of analysis in this type of
tests.

Tomaro Psyrrip Prodect.--There have been two phases to this
project: (1) as it relates to the potato and the psyllid yellows of
potatoes; (2) as it relates to the tomato.

The symptomatology, as expressed in more than 200 infected
potato plants, has been carefully studied. Portions of the psyllid
yellows infected plants were preserved and are being studied. His-
tological comparisons are being made with the diseases known as
leaf roll, Western yellow blight, and Phizactoniax. Anatomical studies
of the psyllid were made especially with the view of studying the
salivary glands and other glands that might be responsible for secre-
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tions bringing about the psyllid poisoning of plants. Host plant
studies were made with special reference to the native hosts. The
areas where native hosts exist were carefully mapped and their exist-
ence correlated with the outbreaks of psyllids. The plants belonging
to the Physallis and Quinqula groups seem to be the most important
wild hosts.

In the control work attention was given to combination sprays
to control the psyllid and also the potato flea beetle, and where nec-
essary, the Colorado potato beetle. Lime-sulfur and zinc arsenite
combination is the most promising.

Lime-sulfur was used quite generally in all the more important
early potato sections. In Mesa County the early potatoes were al-
most 100 percent sprayed. A very high percentage was treated in
Fort Morgan and Greeley sections, with outstanding results. Spray-
ing was not so general in the late potato growing areas, as the infesta-
tion did not prove to be serious in all cases.

A new development was made in the control of the psyllid on
tomatoes that promises to be as important as the disecovery of control
by the use of lime-sulfur. This is control through the use of dusting
and wettable sulfurs. Lime-sulfur was first used for psyllid control
on tomatoes but has often caused more or less injury to the plants.
The sulfurs seem to promise equal control and have shown no injury
{o the plants. The sulfurs, in common with lime-sulfur, have a
repellant effect upon adult psyllids. Their lethal effect upon the
nymphs is very marked.

Sulfur and lime-sulfur were used in 8 commercial tomato plant-
ings in the Fort Collins area. The effect upon the yield in all cases
was very marked. In one case the increased yield due to treatment
was 24,171 pounds, and in the other 14,726 pounds per acre, with a
very definite improvement in quality. The sulfurs were as effective
as the lime-sulfur without visible injury to the plants.

GENERAL INSECT INVESTIGATIONS. —Important Insects of the Year:
The alfalfa weevil caused considerable loss to the first erop of alfalfa
in Mesa County and in a few fields of Delta and Montrose Counties.
No new counties were found infested. The asparagus beetle was
somewhat more numerous in Eastern Colorado than usual. The beet
webworm was only moderately abundant. More than the usual num-
ber of inquiries were received in regard to the carpet beetle. Drought
conditions favored the clover mite and the common red spider. They
were especially bad on raspberries and peaches.

The corn ear worm was probably more numerous than ever be-
fore recorded. Most of the early sweet corn in the eastern half of
the state was unfit for the market. Many tomatoes were seriously
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damaged. In some fields of the Arkansas Vallev as much as 20
percent of the fruit was worm eaten.

The mild winter of 1933-34 favored the European elm scale,
with the result that there is a serious infestation in most cities of
the state. The forest tent caterpillar was not so serious in Northern
Colorado as a year ago, but some spraying was necessary. The fruit
tree leaf roller has been increasing in numbers during the last two
seasons, especially in the Denver and Littleton sections. The hox
elder leaf roller seriously defoliated many trees in Greeley and
Denver.

The gladiolus thrips was first found in Colorado in 1933. Dur-
ing the past season most commercial and amateur plantings were
seriously damaged. The grape leaf hopper was especially numerous
on grapes and woodbine.

The Mormon cricket is again on the inecrease in Moffat County.
Grasshopper control work was carried on in 40 counties of the state.
The long-winged locust occurred in large numbers in Lincoln County.
The long, dry, and warm season favored the codling moth. One and
two more cover sprays than usual were required in most secticns.
The peach borer has been more numerous than usual for two seasons
on peaches and cherries.

The potato flea beetle caused noticeable tuber injury in several
sections where it has not been considered a problem. Say’s stink bug
was numerous in many grain fields and did some damage to garden
crops. In one garden near Denver several acres of cabbage and beets
were almost a complete loss on account of their feeding. The squash
bug and the bacterial wilt spread by it make squash growing very
difficult. The strawberry root aphis was guite injurious in several
plantings. The pea aphis seriously checked the early alfalfa growth
in a number of localities. It also damaged the pea crop in Northern
Colorado. The grain aphis was quite injurious in eastern eounties
The appearance of the peach mosaic disease in Mesa County presents
an important problem as to the inseet vector.

GrassitopPER ConTrOL.—This was carried under the general in-
sect pest project. In cooperation with the Departments of Animal
Husbandry and Botany, the three college pastures in the foothills west
of Fort Collins were poisoned to determine if it is praetical to poison
grasshoppers on native pasture land. The infestation was so heavy
that it did not seem advisable to leave one of the pastures unpoisoned
as a check, but one received only a single application, while the
others received two of the poison bran. Each pasture is normally
considered to have the same carrving capacity, and each had the same
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“load.”” The cattle on the pasture receiving only one application
of poison bran gained 45 and a fraction pounds per head less than
those on the pastures receiving two applications.

Bran baits prepared with oil, in the hope they would retain their
attractiveness longer than the standard wet baits, failed to give as
good initial kill as the standard, but the final kill appeared to be
quite as good. The oil baits, on aceount of their ‘‘flaky’’ nature, do
not spread as well by hand as the wet baits. They are almost ideal
for spreading from an airplane. Airplane tests were made in coop-
eration with Major V. D. Stone of the Colorado National Guard. The
airplane has possibilities for this work in areas of this type.

Home EconoMics

From the reports of Dr. Mark A. Barmore, associate in research,
there are quoted the brief reviews of the work completed on the two
projects approved for the Home Economics Section of the station for
the current year; viz.. the making of flour mixtures and the culinary
quality of potatoes.

Baxking oF FrLour MiIXTUrREs AT HiGH ALTITUDES.— ' A bulletin,
bearing the title ‘The Influence of Physical and Chemical Factors
on Egg White Foam’. or Technical Bulletin 9, has now been pub-
lished, reporting the results of the investigations on that phase of
the project.

‘“The second phase, the study of the baking of angel food cake,
has now been definitely completed. A report including and sum-
marizing all the worth-while data has also been submitted. Two bulle-
tins have been prepared giving the findings of this phase: One a
brief practical bulletin, now in press. bearing the title ‘The Baking
of Angel Food Cake at Any Altitude’; the other a more detailed
compilation of the findings, now ready for the press, bearing the title
‘The Influence of Various Factors, Including Altitude, on the Pro-
duction of Angel Foood Cake’. A summary of this study appeared in
the 1934 annual report.’’

CULINARY QUALITY OF PoraToEs.— ‘' This project, undertaken this
fiscal year and carried out in cooperation with the Chemistry and
Horticulture Sections, is an effort to determine the factors which con-
tribute to culinary quality.

““These first results from the study of the 1934 crop have, as a
whole, been very unsatisfactory. A thorough literature review re-
vealed only two tests which proved to be of any value in estimating
culinary quality. The first was the amount of sloughing which was
found by other laboratories and by this one to be a fair index of
mealiness. The degree of ‘doneness’ as determined by means of a
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penetrometer seems to be of little value. In the first place, tuberg
vary tremendously from one to another and from point to point with-
in medullary or cortical areas. In the second place the ‘doneness ’
once determined. seems to be of minor value. The degree of ‘doné_
ness’ was found to be of no value in evaluating mealiness by slough-
ing.

‘‘Several tests of our own have been devised and tested, but
none seem to give entirely satistfactory results. Some tests tried were
the penetration of mashed tubers; the strength, under compression,
of cylinders of cooked potato; and the behavior of mashed tubers
on stirring. Some of these tests may, on further development, be of
some valune.

‘“By means of a score card set up by us, and the sloughing test
for mealiness, it has been possible to show that certain locations
produce better potatoes than others, the same variety being mealy
when grown at one place and soggy when grown at another. Just
why this is true is not known at present but should come to light
when more of the factors are understood.”’

HoRTICULTURE

DevELOPMENT oF TirBURN RESISTANT VARIETY OF HEAD LETTUCE,
—Last year was a very favorable one for the production of lettuce
seed at Fort Collins. Sufficient seed of the selections is available
to run a test on them at the Mountain Substation, and sufficient seed
is available from the crosses to duplicate the planting for seed in-
crease at Rocky Ford, where it is believed that conditions for seed
production are more favorable. These plantings at three stations
should materially hasten progress on this project.

Rasrserry CunTurRE FOR CoLorapo.—First-year results on hill
vs. hedgerow systems of planting will be obtained this year. The
variety test and fruiting habit studies should be started again because
of the large number of new varieties being introduced, and because
the Latham now recommended for Colorado is too dark in color for
diseriminating markets. Some varieties are now being tested at Rocky
Ford and at the Mountain Substation.

Seaxisu Oni1oN Breeping.—Twenty-five inbred lines of Sweet
Spanish onions are now practically homozygous. Outerosses and top
crosses are now being made to test the value of these lines as parents
in the production of a superior commercial strain. Two selections, No.
6 and Heavy-skin, are being tested at Rocky Ford and Fort Collins.
No. 6 so far has proved superior to any other strain in yield and
quality. The seed supply for this strain is being increased as rapidly
as possible for release to growers. Several crosses between the Sweet
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Spanish and American types show promise, especially one between
Sweet Spanish and Ohio Yellow Globe. The Grano onion shows con-
siderable promise as an early companion for the Sweet Spanish. It
has been sent to several growers and has been especially well received
in the Greeley district. A large number of foreign plant introdue-
tions and importations from Russia are being studied as breeding
material.

PyrerurUM InvESTIGATIONS.—The selections for high pyrethrin
content maintained the same relative positions as in 1932, despite
temperatures above normal, drought, and a considerably reduced py-
rethrin content in all the plantings. The progenies of selected plants
were quite uniform in pyrethrin content and maintained practically
the same relative positions in pyrethrin content as the parents, indi-
cating that Chrysanthemum cinereriaefolium is quite homozygous,
and that pyrethrin content is an inherited character. All strains
showing a content above average field plantings are being increased
as rapidly as possible.

Seventy-five acres of test plantings are being made this spring,
in cooperation with farmers scattered over the entire state, to deter-
mine the sections best adapted to the produetion of high-content
flowers. These tests are being seeded directly in the field, while
all plantings in the past have been transplanted from the hotbeds
or greenhouses.

Pop PEA VaARIETY AND SELECTION.—Over 200 crosses were made
in 1933, both at Fort Collins and at the Mountain Substation. The
F, generation will be observed this summer. Tests of new introduec-
tions are constantly in progress to determine whether any of them
are superior to the standard varieties—Stratagem for the mountain
districts and Little Marvel for the early distriets.

GENERAL VEGETABLE CroP INVEsTIGATIONS.—The testing of new
introduections has resulted in several which are very promising.
Among these might be mentioned the Grano onion, the Stride group
of peas, the U. S. No. 1 and Tendergreen beans, and the new U. S.
D. A. baby lima bean.

Crosses have been made between the English forcing type of
tomato and American types, with the object of producing superior
forcing types that are smooth, heavy yielders, and not too large in
size. Fruits that run four or five to the pound are preferred. Two
generations per year are produced, one in the greenhouse and one in
the field. These hybrids are now in the F; generation and show
promise of producing both a pink and a red forcing variety.

A source of seed test for the Henderson Bush Lima bean at
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Rocky Ford indicates that local seed is badly diseased, and that Idahge
or California seed will give considerably larger yields.

The department is also eooperating with the Horticultural Field
Station of the United States Department of Agriculture at Cheyenne,
Wyo., in testing 25 tomato varieties.

PoraTo VAriETY TESTING AND IMPROVEMENT.—The Katahdin po-
tato has been under test at the Mountain Substation for 3 years and
has been tried by growers in various parts of the state for 1 year,
It has been recommended to replace Rural and Peoples in the moun-
tain districts. The Chippewa has been tested for 2 years, and limited
quantities are being released to growers. The Golden is not recom-
mended because of its yellow flesh. The Warba, introduced by the
University of Minnesota, has been tested only 1 year. About 50
seedlings produced at the Mountain Substation remain. Several of
these are promising, and the others are good breeding material.

The Dark Red Peachblow has been tuber indexed. This indexzed
stock will be increased at the Mountain Substation and distributed
to seed growers, as present stocks contain considerable disease.

The department is cooperating with the United States Depart-
ment of Agriculture Potato Station at Greeley in testing about 60
of their promising seedlings.

The department is also cooperating with the Chemistry and Home
Economies Sections in a study of the quality of Colorado potatoes.

The study on certain abnormalities of unknown origin will soon
be completed and ready for publication.

Crosses between the Russett Burbank and other varieties have
been made in an attempt to produce seab-resistant varieties.

STRAWBERRY CULTURE IN CoLoraDpo.—About 40 varieties are
now under test at Fort Collins, Rocky Ford, and Avon. Variety
recommendations for most of the state can be made from these plant-
ings.

VArIETY TESTS oN APpPLES, CHERRIES, ETC. — New introductions
are being studied and compared with standard varieties at the Austin
Substation.

GrAPE GrowING.—Among the European grapes, Flame Tokay,
Thompson Seedless, and Museat of Alexandria have done well at
Austin. Similar plantings at Rocky Ford should bear next year.
A variety test of 42 American varieties is under way at Rocky Ford
and Fort Collins.

Sour CHERRIES IN NORTHEASTERN CoLorRADO.—A study of cherry
orchards is being made in an attempt to increase the size of fruit
by cultural treatments, mainly fertilizers and cover crops. This
project is in cooperation with Agronomy.
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TRRIGATION INVESTIGATIONS

DEsicN AND INVENTION OF APpPARATUS.—Under this project at-
tention has been given largely to the subject of the grating type of
sand trap. During October and November a detailed study of the
efficiency of different types of grating vanes was made by W. B. Leaf
at the Bellvue hydraulic laboratory, under the direction of R. L.
Parshall and in cooperation with the Harza Engineering Company
of Chicago. This engineering firm paid Mr. Leaf’s salary and fur-
nished material for building apparatus at the laboratory.

As has been previously reported, this type of sand trap possesses
a high efficieney in catching and retaining the bed load. These
recent observations at Bellvue, as well as limited tests at the silt
laboratory in the Imperial Valley in California, show that the grat-
ing vanes are capable of trapping not only the bed load but also a
fair proportion of the fine material held in suspension.

Because of the extreme drought conditions prevailing in the
Colorado River drainage area. the river’s supply was insufficient to
provide extra water for the operation of the Imperial Valley labor-
atory, and the work there has been temporarily suspended since June
12, 1934. The studies there included about 50 tests on a battery of
3 vortex tubes, and only 5 tests on the experimental setting of the
grating type of trap. before the river supply failed. This work in
California was supported by federal funds supplied by the Public
Works Administration and the Bureau of Reclamation.

At this time there are no field installations of the grating sand
trap. It is expeeted, however, to have such a device in operation soon
in the Cheyenne lateral at Wellington. This channel is a part of
the North Poudre Irrigation Company’s distributing system.

Favorable reports have been received concerning the successful
operation of the vortex-tube sand trap, especially the Baca Diteh
installation at Trinidad. It is also expected that a vortex-tube sand
trap will be installed near Wellington on the North Poudre Irriga-
tion system in the near future. Because of the depression, the irri-
gation interests have found it very necessary to curtail expenses, and
for this reason no improvements have been made.

A design for a proposed vortex-tube sand trap installation for
the All-American Canal has been prepared and reviewed by the
Bureau of Reclamation, and possibly vortex tubes will be used partly
in the final design of this desilting works. There has also been pre-
pared a suggestion for the use of the grating sand trap in connection
with the aqueduct for the Metropolitan Water District of Los Angeles.
This deviece will probably be used at various points along this 240-
mile channel, which carries water from the Colorado River to the
metropolitan area.
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The Parshall measuring flume is becoming generally aceepted
as a means of successfully meeting the requirements of better and
more accurate distribution of irrigation supplies. Information is at
hand that all the main diversions from the Big Thompson River
have now been provided with this type of measuring device. Many
ditch systems are now using the flume in properly distributing the
water to the individual user. The North Poudre Irrigation Company
is now measuring about 95 percent of its total deliveries through
these flumes. This last fall several Parshall measuring flumes were
built in North Park. The secarcity of water in this area last season
made evident the necessity of better management of the water supply.

Since August 1, 1930 the Bureau of Reclamation has occupied
our hydraulie laboratory and during this time has made extensive
investigations, principally on models of spillways, penstocks, gate
towers, valves, and other hydraulic structures arising from the de-
sign of projects of unprecedented magnitude being developed by
the bureau. Because of the great expansion in the eonstruction pro-
gram of the bureau, due to the government’s public works activities,
more space at the laboratory was necessary, and to meet this need a
substantial brick addition to the building has been made, which in-
creased the floor space about 800 square feet.

Last December, at the hydraulic laboratory, there was exhibited
the vortex tube and the grating type of sand trap, the adjustable
tube orifice meter, the 6-inch Parshall measuring flume, and also
model apparatus demonstrating the percolation of water through a
sand medium into an irrigation well; all were in actual operation.
This exhibit was prepared for the general interest of a group of about
100 farmers visiting the college at that time.

MeTEOROLOGY.—This work has continued without interruption in
the taking of observations twice daily and the compiling and record-
ing of these data. The extreme shortage of precipitation during this
fiscal year has caused much concern. The rainfall at Fort Collins,
Colo., for the calendar year 1934 was 8.86 inches, or 40 percent defi-
cient when based on the 50-year normal of 14.85 inches. This marks
the next lowest for this extended period, the minimum rainfall of
7.11 inches having oeccurred in 1893.

For the period of August 1, 1934 to April 15, 1935, 8l5 months,
there occurred only 2.34 inches of precipitation, which is the least
cver recorded for any similar period during the last half century.

The rainfall for the first 6 months of 1935 is practically normal.
The mean monthly temperatures have been in excess of the normal,
the accumulation by days amounting to 1,000 degrees for the period
of July 1934 to May 15, 1935.
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The water supply for both municipal and irrigation demands has
been critical. On May 1 it was estimated that the storage in reser-
voirs for irrigation in the Poudre River Valley was about 20 percent
of normal. The high snow in practically all the mountain area, how-
ever, is reported to be above the normal for May 15, except for the
Arkansas River drainage.

Puwmping ror IrrIGATION —Experiments were made in a 6- by
11-foot tank at the hydraulic laboratory to determine the character-
istics of flow into 4-, 8-, and 12-inch well casings having 14- and 14-
inch perforations. Two sands of different character were used in
this study. The principal information sought was the relation of
well diameter to capacity; however, additional information was
obtained as to the conformation of the water table near the well while
being pumped. This project has not been completed, largely because
of lack of funds, and it is estimated that about a month’s laboratory
work yet remains to be done.

In the territory considerably removed from the main streams
of the Arkansas and the South Platte Rivers and their tributaries,
the ground-water table, particularly in the irrigated sections, has
continued to recede over wide areas, The depression of the water
table has been observed to be as much as 8 feet in places, and is due
largely to the shortage of irrigation water supplies during the past
3 or 4 years, as well as to depletion by extensive pumping. Areas
adjacent to the main rivers were much less affected. Special refer-
ence is given to a limited area about 6 miles east of Keenesburg,
where extensive pumping has been in progress for the last 3 years,
with practically no replenishment from canal irrigation. This con-
tinuous pumping, with insufficient recharge, may seriously affect this
community because of the constant lowering of the water table, which
has now receded from 4 to 6 feet.

Because of the extreme shortage of river water during 1934,
there was an unusual activity in the development of wells for irriga-
tion. No less than 350 such wells were put down, equaling nearly
one third of the total number then in use. The same rate of inerease
has continued into the present year. Many requests for advice have
been received, hoth by mail and through personal calls by farmers.
Well and pump testing has been continued in a limited way. part of
the expense being borne by the persons requesting such assistance.

SPECIAL AsSIGNMENTS.—Assisting in the design of a reinforced
concrete tank of 650,000 gallons capacity as an auxiliary water sup-
ply for irrigation and fire protection at the Northern Great Plains
Dry Land Field Station, Bureau of Plant Industry, United States
Department of Agrieulture at Mandan, N. Dak.



30 Cor.orRADO EXPERIMENT STATION

Study of storage reservoir sites on the La Plata River, near Fort
Lewis School, Hesperus, Colo., including test borings on dam sites,
This work was done under the supervision of Carl Rohwer.

Study of the irrigation supply for the proposed Subsistence
Homestead F. E. R. A. Project, on the May farm, 3 miles west of
Littleton, Colo.

Investigation of control of flood flow and irrigation storage on
the upper Purgatoire River at Trinidad, Colo.

Conferences relative to the proposed Grand Lake Trans-Mountain
Water Diversion Project.

RerorTs.—The following special reports have been prepared:

Report concerning the plans and specifications for the main and
auxiliary reservoirs, pipe lines, pump and fire protection equipment
at the Northern Great Plains Dry Land Field Station. Mandan,
N. Dak.

Report and map concerning irrigation water rights, storage reser-
voir supply, and distribution system, covering an area of about 800
acres for the proposed subsistence homestead projeet at Littleton.

Report concerning the matter of storage reservoirs for irriga-
tion on the Lia Plata River at Hesperus, Colo.

Report concerning flood flow and storage reservoirs on the Pur-
gatoire River at Trinidad, Colo.

Assisting in the preparation of a progress report covering the
work done at Bellvue on the grating type of sand trap by W. B. Leaf.

Report on the modified form of the Parshall measuring flume,
covering a series of tests made at Bellvue Laboratory in 1932.

Report on a laboratory investigation of the adjustable tube ori-
fice meter.

The following reports were prepared for publication:

“Irrigation Wells in Colorado,”” by W. E. Code, Experiment
Station Bulletin 415.

Revision of Experiment Station Bulletin 336, ‘‘The Improved
Venturi Flume,”’ by R. L. Parshall.

“‘Irrigation Wells,”” by Carl Rohwer, to be issued as a United
States Department of Agriculture bulletin.

“Pumping from Wells for Irrigation,”” by P. A. Ewing, United
States Department of Agriculture, Farmers’ Bulletin 1404, revised
by Carl Rohwer and reissued by United States Department of Ag-
riculture.

Three broadcasts on pertinent irrigation subjects have been made
over radio station KOA.
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PATHOLOGY AND BACTERIOLOGY

Pruospnorus DEFiciENcY.—During all last summer monthly trips
were made to the area in northwestern Moffat County where the pre-
sumed phosphorus deficiency existed in cattle. Bleedings were made
in three different herds, and samples of forage and soil were taken.
On the return, phosphorus and calcium content of the blood, the soil,
and the forage were determined by the Chemistry Section. In Octo-
ber, six of the sick animals were brought to Fort Collins from that
area and kept under observation for something like 3 months. Three
of them were fed bonemeal and three were not. Weekly bleedings
were made and the phosphorus and calecium determined.

The net result of the experiment to date is that, while sick ani-
mals in some instances show a low phosphorus content in the blood,
control animals differed so slightly that the findings did not seem
to be significant. The animals on the bonemeal improved no more
rapidly than those without. It would seem, therefore, that we must
look for some other explanation for the condition in the cattle. This
despite the fact that a phosphorus deficiency seemed to be the only
adequate means of accounting for the conditions that existed.

In view of these findings, we have asked the Botany Section of
the Experiment Station to make a poison plant survey in the area,
both in relation to the number of the various types of plants present
and to their consumption by the livestock.

Drarir Liosses IN Lames.—We continued our examination of the
intestinal filtrates from lambs dead of overeating. A good deal of
time was spent on improvement of technic. The filtration done last
year was very time-consuming, but a new method has been worked out
that will allow us to handle a large number of filtrates next fall.

Also, trials were made with three types of laboratory animals in
determining the toxicity ; namely, mice, guinea pigs, and rabbits. Of
these, the rabbit was found to be mueh more satisfactory than the
other two. Out of 41 filtrates tested, 6 were found to be toxic. These
toxic filtrates were mixed with antitoxins made from the four types
of Clostridium welchii. The antitoxins were received from the Bur-
roughs-Wellcome Laboratories of Liondon, England. It was found
that the toxicity in the flitrate was neutralized by antitoxin made
from types B and D but not by that made from A and C. The
toxicity was destroyed by heating, as was found last year. The fil-
trate was non-toxic when given by the mouth.

Sueep Losses.—Several outbreaks of coccidiosis were studied,
but in general the disease did not have as high mortality as in the
previous year. Studies made on the longevity of Eimeria faurei
{coceidium of sheep) indicated that it was rapidly destroyed when
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exposed to drying in sunlight, but with moisture, and especially at
low temperatures, it survived for many months. This work was done
te determine the probability of the coccidium living over in the feed-
lots from one year to another. While it seems probable that they live
over, especially under the feedracks, there is no necessity of explain-
ing new outbreaks on this basis, because nearly all the lambs come
in carrying coccidia, anyway. We have not yet disecovered what it is
that precipitates an outbreak in animals which appear to be normal
carriers.

For some time it has seemed to us that intestinal parasites in
feeder lambs were increasing in frequency. For that reason, during
the past winter Dr. A. H. Groth has systematically studied individ-
ual carcasses to determine the presence and relative numbers of the
various parasites present. It is expected that these examinations will
be continued until we have a fair cross-section of the parasitic in-
festation of feeder lambs in Colorado

ConTaGlous ABORTION.—Qur work with the range herds in Mid-
dle Park is continuing, and the evidence thus far gathered indicates
that by bleeding range animals twice a year and shipping the reactors
it is possible not only to hold in cheeck but actually to eradicate the
disease.

Last fall there was much interest in a campaign to eradicate
Bang’s disease from the state under a federal emergency program.
Now, with the increase in the price of cattle and the relative inade-
quacy of the indemnity paid for the reactors, the work seems to be
lagging. The federal men expect to finish the tuberculosis testing
by July 1 and could then give a great deal of attention to the Bang’s
disease work, but already they are finding our cattlemen rather luke-
warm on the question. We have, however, run far more blood sam-
ples for contagious abortion than in any previous year.

ANAPLASMOSIS.—As stated in the semi-annual report, animals sus-
ceptible to anaplasmosis were kept in the same corral with carriers of
the disease from August 10 to October 10, during which time biting
flies were numerous. There was no evidence of transmission. Sus-
ceptibility of the animals was determined later by direet inoculation.

IcTEROHEMATURIA.—Since the Texas Experiment Station discov-
ered that a disease simulating icterohematuria could be produced by
feeding medicated salt containing from 5 to 9 percent of copper sul-
fate, it seemed that we should check our information on this disease
in the light of the new findings. Accordingly, a questionnaire was
sent to all men in the state who had reported outbreaks of icterohe-
maturia. Not in a single instanece did we find that medicated salt
had been fed, nor that there was the slightest suspicion of the disease
having followed the administration of copper sulfate.
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A few years ago we did some work at the request of the Biological
Survey to determine the effect of the thallinm sulfate upon sheep.
More recently we have used our anaplasmosis carriers in determining
the toxieity of the same substance for cattle. This work has been
carried on under the supervision of Dr. Bryce R. McCrory and will
soon be ready for tabulation and publication. In general, cattle were
poisoned by approximately the same doses as sheep, but the hair did
not seem so readily shed as was true of the wool in sheep. The neces-
sity for this work arose because thallium sulfate now is commonly
used as a prairie dog poison, and cattle and sheep grazing over these
areas have the possibility of being poisoned by the substance.

PERsoNNEL.—Due to the resignation of Dr. II. E. Kingman, Dr.
Floyd Cross was promoted from the position of associate pathologist
in the Experiment Station to professor of veterinary medicine in the
teaching department. Dr. MeCrory has been advanced to Dr. Cross’
position, and Dr. MeCrory’s place filled by the appointment of Dr.
C. W. Baber, who for the past 3 years has been a graduate student
at Cornell University. All these changes have been made without
any serious interruptions of the work.

Draenostic Work —Avian, 173 ; bovine, 405; canine, 14; equine,
23; ovine, 31; feline, 2; suis. 8; miscellaneous, 76 ; water, 86.

Broop SampLeEs.—Contagious abortion, 4,818 samples, 552 posi-
tive, 11.4 percent positive; white diarrhea, 40 samples, 4 positive, 10.0
percent positive.

MicroBioLogICAL TEsTs ror AvaluasLi Praxt NuvurrieNrts.—The
effeet of caleinm chloride and sodium nitrate upon numbers of miero-
organisms in the soil of field plots has been studied. Both treatments
depressed the total number of bacteria and fungi, the calcium chlor-
ide bringing about the greatest decrease. The number of Azotobacter
cells, however, was decreased to a greater extent by sodium nitrate
than by caleium chloride. Small applications of sodium nitrate,
which caused an increased abundance of total bacteria and fungi in
incubated soils in the laboratory, were sufficiently large to cause a
decrease in the number of Azotobacter cells present.

DecomprosiTION OF ORGANIC MATTER AND NATURE OF MI1CROBIOLOGI-
cAL AcTiviTies IN SLick Sror SoiLs.—Because of the nature of the
particular phases of the problems attacked, work on these two pro-
jects has been combined during the last year. Samples of soil from
10 slick spots and the corresponding normal soils were collected in the
vicinities of Montrose, Delta, and Grand Junction. Nitrogen trans-
formations in four of these soils, both slick and normal, with and
without the addition of 1 percent cellulose, were followed in the lab-
oratory. For comparison a group of five field soils from near Fort
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Collins were included. The slick soils had uniformly a slightly lower
total nitrogen content than did the corresponding normal soils.

The original nitrate content of the slick soils was somewhat higher
than that of the normal soils, due partly at least to less utilization by
higher plants on the slick spots. With one exception, the soil nitro-
gen in slick soils was nitrified more rapidly than that in the nor-
mal soil.

As much as 10 percent of the soil nitrogen was changed to nitrate
in the course of 30 days. The maximum nitrate accumulation in all
soils was reached within 30 days and did not exceed 427 pounds of
nitrogen as nitrate per 2,000,000 pounds of soil. Less nitrate ap-
peared in the soils from Fort Collins than in those from the Western
Slope. Only small inereases of total nitrogen due to fixation by non-
symbiotic microorganisms were noted.

The addition of 1 percent of cellulose brought about the complete
disappearance of nitrates in all soils within 60 days, with the excep-
tion of two slick soils. In one of these the nitrification rate was suf-
ficient not only to supply the demands of the cellulose decomposing
mieroorganisms but also to maintain the original nitrate content of
the soil. The addition of cellulose did not bring about an inecrease
in nitrogen fixation.

Pusuications.—*‘Third Outbreak of Paratyphoid Dysentery in
Lambs,”’ I. E. Newsom and Floyd Cross, Journal of A. V. M. A. Vol.
86, page 534, April 1935.

EDpITORIAL SERVICE

Since July 1, 1934 the editorial service has prepared and distri-
buted news stories regarding experiment station work and workers
as follows:

To 26 daily papers in Colorado, 5 out-of-state, and to the United
Press and Associated Press in Denver—48 regular issues and 8
speeial stories.

To the 167 weekly newspapers in Colorado, to 72 farm magazines
and other agricultural papers throughout the United States and
Canada, and to 217 libraries, state agriecultural eollege workers, and
others interested in agricultural information—>59 stories.

Continuing at the same rate during the next 7 weeks of this fiseal
year, our totals should be 54 regular stories and 10 specials to the
daily papers, and 67 stories to the weeklies and farm magazines.

In addition to those stories, the weekly pink sheet—‘What's
Doing on Colorado Farms’’—which includes numerous short items
regarding Experiment Station work and workers, has also gone to
the entire list,
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Our budget the past 2 years has prevented us from buying the
press clipping service which we formerly used, and consequently we
have no general summary of how our stories have been used.

Every non-technical bulletin which has been published by the
experiment station during the past year has had one or more press
releases regarding it. The two or three extremely technical bulletins
which were of no value for general distribution were not publicized,
although the gist of them was used whenever it could be made of
value to the average farmer.

We usually enter samples of our work at the annual National
Editorial Convention contest. At last year’s convention at the Uni-
versity of Minnesota, our story regarding the amount of certified
potato seed produced in the state in 1933, which we secured from Carl
Metzger, was awarded third prize among stories from 28 other state
institutions. Only Cornell and Wiseonsin Universities submitted
stories superior to the one from this institution, aceording to three
nationally known judges.

Professor Binkley’s bulletin on ‘‘The Home Vegetable Garden’
was awarded fourth place or honorahle mention in the contest, against
a field of popular bulletins from 28 different institutions. Also, our
pink sheet was awarded first place in a field of 26 from all over the
United States. This award was particularly gratifying to us be-
cause we won over such institutions as Cornell University, Ohio Uni-
versity, Wiseonsin University, and Texas A. & M. College, which have
been winning both of these awards vear after year for the past 15
or 20 vears.

b}

One interesting thing about Jast year’s contest was the fact that
there were 28 stacks of news stories, representing the yearly output
from as many Institutions. After the judges had worked about a day
and a half to judge that phase of the contest, they gave up the task
and announced that it was too great for them to complete in one week.
We had made a special effort throughout the year to have our pro-
duetion of such quality that we could stand high in that contest
and were somewhat disappointed when the judges refused to place
the entry. Despite that, however, we tied for fifth place with Texas
for sweepstakes award in total entries, there being 16 classes.

We have given personal assistance to several experiment station
workers in the preparation and final brushing up of radio talks.

PuUBLICATIONS

Bul. 328—(Revised) Hotbeds and Coldframes.
Bul. 410—The Tomato Psyllid and the Control of Psyllid Yellows.
Bul. 411—Lime Sulfur for Tomato Psyllid Control
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Bul. 412—Growing Potatoes in Colorado.

Bul. 413—County Government in Colorado.

Bul. 414—Codling Moth Studies.

Bul. 415—Construction of Irrigation Wells in Colorado.

Bul. 416—Field Peas in Colorado.

Bul. 417—Rate of Planting Corn.

Technical Bul. 9—The Influence of Chemiecal and Physical Faectors
on Egg-White Foams.

Technical Bul. 10—Statistical Methods of Analysis Applied to Feed-
lot Gains.

Technical Bul. 11-—Critical Period for Irrigating Wheat.

Technical Bul. 12—The Use of Electrodialysis for Estimating Phos-
phate Availability in Calcareous Soils.

Technical Bul. 13—Baking Angel Food Cake at Any Altitude.

Press Bul. 82—NMineral Supplements for Fattening Steers

Press Bul. 83—Mineral Supplements for Fattening Lambs.

Press Bul. 84—Crested Wheat Grass for Dryland Pastures.

Press Bul. 85—Blight of Peppers.

Press Bul. 86—Strawberry Growing in Colorado.

Press Bul. 87-—Creep Feeding Calves.

Forty-Seventh Annual Report.

Feeders’” Day Program.




