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Sir:
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Director’s Annual Report
Fifty-Third Fiscal Year, 1939-40

Colorado Experiment Station

To the President and State Board of Ayriculture:

On July 1, 1939, Dr. I&. . Sandsten retired as Station Direector
after 7 years of service. IHe was succeeded by Dr. C. II. Kiek, who
passed away on Aungust 27. Thus was a young man of promise car-
ried away in the flower of his youth. Since that time the under-
signed has been acting as Director of the Station.

One of the most serious problems that had to be faced was the
question of the budget. Owing to the usual practice of spending a
eonsiderable portion of the budget in the first 6 months, and the fact
that the Station tax money comes in largely in the latter half of the
year, there is always a lean period beginning in January and becom-
ing particularly acute in March and April. This is intensified by the
- need of purchasing in the fall for feeding tests numbers of animals

which are sold in the spring. In order to carry over this lean period,
a sizable reserve fund is necessary. [Infortunately the carry-over
at the end of the budget year was not sufficient to make up for this
deficiency, and the Station was actually dependent upon Extension
and Resident Instruction funds for its continuance during 2 months
Iof the year. It is believed that by holding a larger reserve this diffi-
culty can be overcome in the future,

The Station farm at Avon, which was purchased in 1921, was
ordered sold in March of this year. This farm was acquired for the
purpose of studying high-altitude erops, particularly head lettuce,
peas, and potatoes. Also a considerable herd of beef cattle had been
built up in order to make it more nearly self-supporting. TFor a
number of years past the only experimental work carried was on po-
tatoes. Since problems concerning tubers could be more efficiently
studied in the San Luis Valley, it seemed better to transfer the work
there. The potato growers in the Valley assisted in a commendable
Spirit by offering 160 acres of land, rent free, for our purpose. Un-
fortunately our finaneial condition did not allow us to ecarry that
amount of land in experimental ecrops, and the Extension Service
came to our rescue by offering to conduet the extra portion as a dem-
onstrational farm. The Station will carry its experimental work on
20 acres of the land and is assured of a different plot each year for
this purpose. Thus we find ourselves in cooperation with the Exten-
sion Service under conditions which eclearly outline the distinetion
hetween demonstrational and investigational work. We are agreed
“that the Experiment Station is concerned with investigation and re-
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search, and that purely demonstrational activities are better conduet.
ed by the Extension Service. This will allow us an opportunity t,
give practical effect to this coneeption.

It may also be well to state the new policy on establishment of
substations. Already, enterprising groups in various localities have
offered us land for investigational work under conditions similar to
those in the San Luis Valley, but we have found it necessary to refuge
these generous offers because investigational work is necessarily quite
expensive and our funds are limited. When it is decided to take np
a problem in a given eommunity, it is believed wise to acquire land by
lease, sufficiently long to solve the problem, but not to tie up funds
by purchase. When the problem is solved, the Station will move on
to other fields.

Much attention has been given to the relationship of the work of
this Station to the large regional laboratories which have been estab-
lished by the Federal Department of Agriculture. There are nine
of these regional laboratories carried under Bankhead-Jones funds
and four under the Agricultural Adjustment Administration. These
laboratories are much hetter supported than our own and will deal
with problems of regional or national interest. Sinee Colorado is re-
plete with local problems which may not extend beyond our borders,
it is the feeling of our group that Colorado agriculture will be better
served if our aetivities are confined to those problems which have local
significance. Problems will always arise more rapidly than they ean
be solved, and some limitation must be exercised in order to get the
most effective results.

There has always been discussion of the old question of funda-
mental versus applied research. The Station is continually being
pressed to attack immediate problems of great economic significance,
and while it is the desire of the staff to take full cognizance of all
such questions, it must be remembered that many of these can be
solved only after basic and fundamental questions have been settled.
This is not only a wise course but is mandatory under several of the
Federal acts. IFor example, Adams and Purnell funds are restricted
almost entirely to fundamental problems on the assumption that only
by giving attention to these matters can applied research be made
effective.

There is also the problem of cooperation with Federal agencies.
When these groups were first established on the campus they were
heartily weleomed in the belief that they would render great assist-
ance in the solution of our difficulties. It must be added that this
assumption has proved true. The only question that now arises is
whether, with so many of them, their activities do not become an in-
ereasing burden on our funds, since nearly all of them are furnished
housing, heat, and telephone service free of charge.
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During the year we have called monthly Council meetings, at-
tended by the section heads. These have given the Director a better
understanding of the activities of the various sections, and the staff
members say they have made for harmony among the sections. In
addition to this a joint meeting between the Extension and Station
groups has been held once each month for diseussion of our common
problems. These also have seemed to be helpful in ironing out differ-
ences of opinion that too often arise between these agencies. Both the
Extension and Station men have developed a better understanding of
each others’ difficulties.

Through the Station Council meetings a publications committee
has been provided so that every paper or bulletin now prepared by a
staff member is referred to a committee for criticism. This has been
helpful in preventing publication of some statements which might
have been objectionable to other staff members and in promoting bet-
ter cooperation between the various sections. It has also resulted in
the establishment of a journal series, so that from now on all techni-
cal publications from the Station will be given a number and will be
kept on file in consecutive order. Tt is believed that in the develop-
ment of projects, committees can also be helpful in determining those
which are most worth while and which should be submitted for ap-
proval.

We have been fortunate in that only three resignations have heen
presented, thus keeping our staff well intact. Tt must be expeeted
that some of our young men will be lost to us through better offers
from other organizations. We are fortunate that the inroads are not
more severe. Four of our men have gone on leave to better themselves
by doing graduate work in other institutions. The sabbatical leave
system will be encouraged in the Station as well as in the College, al-
though it may be a little more diffieult to work out.

Substations

The original purposes of establishing substations were (1) to use
them as field stations to test practical application of results developed
in the Station laboratories and greenhouses, (2) to run field plot ex-
periments on erops that eannot be grown at Fort Collins, (3) to study
and evaluate the adaptability of new crops to Colorado, (4) to study
the problems of erop variety adaptation and disease resistance in a
particular distriet, and (5) to grow registered and certified seed as a
local source for growers.

The substations serve as a direct contact agency between growers
and the Experiment Station. With a state like Colorado where soils,
elimate, and water supplies vary there will probably always be a de-
mand for field stations. In order to receive full value from field sta-
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tions, however, it is necessary to have a strong main station program
under way.

Station projects which are carried on the substations are made
out by the different sections of the Experiment Station at Fort
Collins.

AvustiN.—The fruit substation at Austin, Colo., is operated co-
operatively by the Colorado Experiment Station and the Office of the
State Horticulturist. Tt is serving a very worth-while purpose on the
Western Slope.

The fruit industry is passing through a transition period, with
liquidation and some removal of old orchards past their period of
profitable production. It is going through a period of rehabilitation.
New plantings are going into old and new districets, and the present
tendency is to distribute acreage on a sounder basis. Changes in own-
ership and management, establishment of new orchards, and rehabili-
tation of old orchards have inereased the demands for Station work.

The Station project work is covered briefly in this annual report
under the Horticulture Section. The work covers tree variety test-
ing, commercial fertilizer tests, orchard cover crop practices, informa-
tion tests on spray materials, spray schedules, control of diseases and
insects, sanitation measures, rootstocks, and fruit washing.

Last year a total of 760 fruit frowers were contacted. Many
pruning demonstrations were carried on in different districts, and
many growers visited the substation. Interest in the work is clearly
indieated by continual demands for information and assistance, indi-
cating that the substation is well supported and of importance to
fruit growers.

Rocxy Forp.—The substation at Rocky Ford is owned and oper-
ated entirely by the Experiment Station. Last year projects were
carried on this substation by the ITorticulture, Agronomy, Animal
Investigations, Entomology, and Botany Sections of the Station. The
activities covered a wide field of produetion problems on crops grown
in the Arkansas Valley.

Projects carried were:

1. Sheep feeding tests.

2. Hybrid field-corn testing and breeding.

3. Corn-ear worm control on canning tomatoes.

4. Alfalfa variety tests for adaptation and resistance to wilt.
5. Onion breeding, fertilizer and strain tests on onions.
6. Cantaloupes, disease and inseet control tests.
7. New crops (perilla culture).
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There has been a soil building program practiced by turning un-
der green manure crops. 'This program is being used now by many
growers. Some of the soils on the substation are fairly representative
of the Valley, the erops grown are similar, and the results are applica-
ble to most farms.

Results obtained under the projects listed are reported by the
different sections of the Station, with the exeeption of perilla cul-
ture. This project disclosed that yields over a 3-year period were too
light and the price offered too low to make the crop commereially
profitable.

During the year 361 growers were contacted by calls or visits to
the substation, while about 125 persons were present during the feed-
Iers’ day program.

Avon.—The mountain substation at Avon, Colo., was sold on
April 1, 1940, and most of the Station project work on potatoes was
transferred to the new San Luis Valley substation. A report of the
results of the work there is briefly given under Station projects on
potatoes.

Agricultural Division

Agronomy Section

Corn Improvement

Work has been continned on the study of hybrid corn brought in
from other states. Tests have been made at Fort Collins, Alkron, and
Rocky Ford in attempts to ascertain the adaptability of outside hy-
rids in order to advise corn growers intelligently. Work has been
ontinued on inbred lines and hybrids of our own production. Mime-
)graphed reports have been sent out to farmers and growers showing
he state of these tests. Wisconsin and Minnesota hybrids and one
r two lowa and Illinois hybrids do well in northern Colorado. Cer-
ain of the Tllinois and Iowa hybrids are adapted to the longer grow-
1‘ll‘f season of the Arkansas Valley. Up to the present time no hybrid
hds been as suceessful in the dry land as the best open-pollinated
Varieties. Under irrigation the best hybrids have exceeded the open-
Pollinated varieties in vield. A great many of the hybrids are not
adapted.
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Hydrocyanic Acid in Sudan Grass

The Adams Fund project on hydrocyanie acid in Sudan grass is
continued, self-fertilized lines being used in the attempt to produce
strains of Sudan grass with a low ability to produce hydroeyanie acid,
The indication is that the tendency of Sudan grass to produce hydro-
¢yanie acid is in part inherited. The most sevious handicap in the
strain production work is the inability to carry a sufficient number
of strains. The chances of success would be inereased with inereased
numbers.

Optimum Nutrient Balance in Soils

In the light of the practice of certain fertilizer companies, the
projeet on optimum nutrient balance in soils needs to receive in-
ereased emphasis. In this project the attempt is being made to learn
the effect of the nitrogen-phosphorus relationship on crop yields.
Many fertilizer companies are making recommendations, sometimes
not in aceord with Experiment Station findings, and work should
be done in this field whieh would bring out relationships of the three
prineipal plant food constituents whieh oecasionally become deficient.

Availability of Mineral Nutrients in Soils

It is known that some soils with relatively large total phosphorus
content have low availability. Investigations in this field are being
made to see whether field methods may be employed to increase field
availability.

Chlorosis of Stone Fruits

The study of chlorosis of stone fruits, jointly carried on by the
Soils Agronomy, Ilerticulture, and Botany Sections, is in the stage
where the effect of different nutrients and nutrient combinations are
under study. No final results have been obtained but interesting
leads are developing.

Bacterial Wilt and Winter-Killing in Alfalfa

Work on bacterial wilt and winter-killing in alfalfa, Colorado’s
most valuable crop, is continuing. The present work indicates thal
disease-resistant lines of alfalfa will have to be ereated. Certain
strains of Turkestan show considerable resistance. Grimm and Baltic,
Colorado’s highest yielding hardy sorts, have very little resistance.
It is hoped that resistance can be produced in inbred strains, This
type of work, followed by crossing and backerossing, gives promise of
furnishing resistant strains of high yield. Tt takes several years,
however, for inbred strains and the backerossing program to yield
definite results.
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Work associated with the Federal Government and the states of
Wisconsin, Nebraska, and IKansas is continuing. These and some
other states have organized an altalfa breeding association of which
Colorado is a member. Information and promising stocks are freely
exchanged in this work.

As reported last year, suitable greenhouse and freezing equip-
ment would shorten the time required beecause it would enable more
than one generation to be grown in a year at certain stages in the
work.

Linkage Relationships in Barley

The Adams Fund project on linkage relationships in barley is
continued in its technical aspects of mapping genes and chromosomes
into linkage groups. In 1938-39 this Section reported that Lico, a
new barley, coming out as a by-product of this research, was being
distributed to farmers. [t can be reported at the present time that
there are three new barley varieties in prospect which promise su-
perior pertormance. Thus the purely technical and fundamental
studies are beginning to yield a by-product of improved barley va-
rieties.

Soil Resources and Land Use Survey

Semidetailed land use surveys have been continued. Cooperative
work is under way with the Soil Conservation Service in most of the
territory. New detailed surveys have been carried out in the Grand
Junection section, extending the surveys started in 1938 and carried
on during 1939. Under the cooperative arrangement all soil and land
use maps made by the Agronomy Section, by the Soil Conservation
Service, and by the Bureau of P’lant Industry Soils Section are avail-
able to us. This cooperation considerably enlarges the territory which
can be covered. It now appears that it would be wise to cooperate
on finishing up some of the maps already produced to make them
available for county extension agents, Soil Conservation Service,
Farm Security, Bureau of Agrieultural Economics, and other work-
ers. Such maps are an improvement over many of those now in ex-
istence or which ean be made by farmer cooperation and would con-
stitute a sounder basis for planued programs.

High-Altitude Crops

The major portion of the work on high-altitude crops is con-
ducted at the Fort Lewis branch of the institution. 1t covers work
With grains, peas, high-altitude, dry-land, and irrigated grasses, al-
talfa, and a minor list of forage erops. Breeding work on peas is con-
tinued. Preliminary work for grass breeding studies is under way.
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Improved Seed

New varieties of crops are being ereated on this Experiment Sta-
tion and on other stations to supply Colorado farmers with informa-
tion and the best adapted varieties. These varieties are commonly
tested under the general project of improved seed to ascertain tleir
value in our system. Varieties are often purified and foundation
stock seed started which, as soon as possible, is put into the hands of
farm seed growers in order to get a supply of seed of the best adapted
sorts for general farm distribution. This project is the means of coun-
verting the more technical research projects supported on Federal
funds into practical use.

Plains Crops and Management

The Agronomy Section is cooperating with the Division of Dry
Land Agriculture at the field station at Akron. This cooperation in-
cludes investigation of cultural methods for all common farm crops,
rate and date of planting, best sequence of crops in the rotation,
and other similar types of work. A successful though minor work
has been the improvement of sorghums. Two new varieties have al-
ready been created which have sufficient merit to move safe grain
sorghum production 200 miles farther north than was possible before
this work commenced. Sorghums are much more drought-resistant
than corn and respond much better after summer fallow than does
corn. These new sorghum types are capable of materially increasing
feed and grain certainty for the dry-land agriculture of the Plains.
The Akron substation is also used as a place to eliminate strains of
all crops which are not well adapted to our general agriculture.
Many sorts which do well at Fort Collins will not survive at Akron.
Thus Akron is the final testing ground for the adaptability of many
of the new strains.

Personnel

The Agronomy Section staff may be divided into two groups-
those entirely on Station work and those part time on Station work
and part time on teaching. In the group entirely on Station work
are Dr. D. W. Robertson, professor; Mr. Dwight Koonce, Mr. Robert
Gardner, and Dr. Lindsey A. Brown, associate professors; Dr. Ralph
M. Weihing, assistant professor; and Mr. Otto Coleman, instructor.
Those having part time teaching and part time other duties are Dr.
Warren JI. Leonard, associate professor, on corn research ; Mr. Robert
S. Whitney, assistant professor, on soils research; Prof. Alvin Kezer,
professor in charge, part time teaching, administration, and research.

The Division of Cereal Crops and Diseases has maintained a co-
operative arrangement during the year, as for the year 1938-39, with
Mr. J. J. Curtis in charge, assisted by Mr. Ilorace S. Smith, who is
supported on a fellowship hasis. Mr. Curtis’ problem has been wheat
breeding research.
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Animal Investigations Section

Cattle Experiments
Protein Supplements and Iodine for Fattening Steers

Bighty head of yearling steers have been divided into eight uni-
form lots and are fed the following rations:

Lot. 1. 8Six pounds corn, 6 pounds harley, 1 pound cotton-
seed cake, 30 pounds wet pulp, alfalfa.

Lot 2. Six pounds corn, 6 pounds barley, 1 pound soybean
oil meal, 30 pounds wet pulp, alfalfa.

Lot 3. Six pounds corn, 6 pounds barley, 1 pound tankage,
30 pounds wet pulp, alfalfa.

Lot 4. §Six and one-half pounds corn, 6 pounds barley,
one-nalf pound mixture*, 30 pounds wet pulp, alfalfa.

Lot 5. 8ix and one-fourth pounds corn, 6 pounds barley,
three-fourths pound mixture*, 30 pounds wet pulp, alfalfa.

Lot 6. Six pounds corn, 6 pounds barley, 1 pound mix-
ture*, 30 pounds wet pulp, alfalfa.

Lot 7. Five and three-fourths pounds corn, 6 pounds bar-
ley, 1134 pounds mixture*, 30 pounds wet pulp, alfalfa.

Lot 8. Six pounds corn, 6 pounds barley, 1 pound cotton-
seed cake, iodine, 30 pounds wet pulp, alfalfa.

*Mixture composed of one-third cottonseed meal, one-third
tankage, one-third soybean oil meal.

The objects of the test are as follows:

1. To compare the feeding value of various protein supplements,
cottonseed cake, soybean oil meal, tankage, and a protein mixture
(composed of one-third cottonseed meal, one-third tankage, and one-
third soybean oil meal) in a beet by-product ration eomposed of grain,
protein supplement, wet beet pulp, and alfalfa hay for fattening
steers.

2. To aseertain the optimum amount of a protein mixture (com-
posed of one-third cottonseed meal, one-third soyhean oil meal, and
one-third tankage) necessary to balance a standard beet by-product
ration.

3. To ascertain the value of adding iodine to a standard beet
by-produet ration composed of corn, barley, cottonseed cake, wet pulp,
and alfalfa for fattening steers.

These cattle are still on feed. The experiment will be eclosed the
latter part of May. All the lots will be followed through the packing
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plant at killing time to ascertain dressing percent and carcass grade,
and to obtain the thyroids of the steers in the various lots for the
iodine study which is conducted in connection with the experiment.
This latter phase is econducted in cooperation with the Pathology and
Bacteriology Section.

Supplementary Feeds for Breeding Cows on Winter Pasture

Thirty gracde and purebred Hereford cows are being run on the
foothill range and are divided into two lots fed as follows:

Lot 1. Winter pasture, cottonseed cake, alfalfa, minerals,
salt.

Lot 2. Winter pasture, alfalfa, minerals, salt.

This test, still in progress, is designed to show the value of cot-
tonseed cake as a partial substitute for hay, and also the effect on
calf crop and milk production.

Conservative Versus Deferred and Rotated
Grazing for Breeding Cows

The grazing experiment is run in cooperation with the Range
Management Section to ascertain the relative values of conservative
and deferred-rotated grazing; to reeord seasonal gains of the cattle;
and to ascertain the effect of varying rates of stocking on range
capacity, the effect of seasonal growth of the important forage spe-
cies, and the degree of use that may be made of each important forage
species and each major forage type without permanent injury to
the range.

Thirty head of grade and purebred Hereford cows are again to
be divided into two lots. Lot 1, composed of 10 head, will be run on
the conservatively grazed pasture, and Lot 2, composed of 20 head,
will be run on the deferred and rotated pasture.

This is the fourth year of this 10-year experiment, and detailed
data is as vet not available.

Sheep Experiments
Urinary Calculi With Lambs

The cooperative test hetween the Pathology and Bacteriology See-
tion, the Chemistry Section, and the Animal Investigations Section on
urinary caleuli with lambs was completed on April 9, 1940. Only two
typical cases of caleuli were produced, although there were several
other lambs that showed partial obstruetion. The last of the lambs
are being marketed and a bladder examination is made of each lamb
to find the number of caleuli present in the lambs of the various lots.
Results of these findings are not yet available.
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Twenty lots of 25 wether lambs each were fed 140 days. The
rations used were as follows:
Lot 1. Yellow corn, alfalfa, salt,
Lot 2. Barley, alfalfa, salt.
Lot 3. Wheat, alfalfa, salt.
Lot 4. Milo, alfalfa, salt.
Lot 5 Millet, alfalfa, salt,
Lot 6. White corn, bran, cane fodder, salt.
Lot 7, Barley, bran, cane fodder, salt.
Lot 8. Wheat, bran, cane fodder, salt.
Lot 9. Milo, bran, cane fodder, salt.
Lot 10, Millet, bran, cane fodder, salt,
Lot 11. White corn, bran, cene fodder, bone meal self-fed, salt.
Lot 12. White corn, bran, cane fodder, bone meal low level,
salt,
Lot 13. White corn, bran, cane fodder, hone meal high level,
salt,
Lot 14. White corn, bran, cane fodder, lime self-fed, salt.
Lot 15. White corn, bran, cane fodder, lime low level, salt.
Lot 16. White corn, bran, cane fodder, lime high level, salt,
Lot 17. White corn, “C" molasses, bran, cane fodder, salt.
Lot 18. White corn, cane molasses, bran, cane fodder, salt.
Lot 19. White corn, corn molasses, bran, cane fodder, salt.
Lot 20. White corn, “C"” molasses, beet tops, lime, salt,

Feeding results found in this test were as follows:

1. When fed with alfalfa hay, the relative value of the various
grains used ranked as follows: Yellow corn, wheat, barley, millet,
and milo.

2. When fed with cane fodder, the grains ranked as follows:
Millet, wheat, white corn, barley, and milo.

3. Molasses added nothing to a ration of white corn, wheat bran,
and cane fodder.

4. DBeet molasses proved superior to both cane and eorn molasses.
In a feed combination of white eorn, wheat bran, and eane fodder,
corn molasses was least efficient.

5. In a ration of white corn, wheat bran, and cane fodder, the
feeding of either bonemeal or lime in small amounts rather than self-
feeding or feeding in large quantities seemed to prove most eco-
nomical.

6. A peculiar combination of white coru, beet molasses, ancd beet
tops proved to be the cheapest and most efficient ration of the test.
Breeding Study with Hampshire Ewes

Unfortunate circumstances through the purchase of a ram a year
ago gave us 33 percent ‘‘parrot-mouthed’ lambs in all the lambs
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dropped by our flock of ewes. Sinee the ‘‘parrot-mouth’” condition
is becoming more and more prevalent among the animals of our pure-
bred breeders, an experiment was designed to make as complete a
study as possible of the inheritance of *‘parrot-mouths’” in sheep.

We are using 25 sheep in this study. We are also retaining the
«am, whose genetic make-up apparently tended to induce this con-
dition, and are breeding back to him a certain number of the “‘par-
rot-mouthed’’ ewes. The balance are heing bred to a ram which has
never been known to produee a ‘‘parrot-mouthed’’ lamb. This study
will necessitate quite a number of vears’ work before any definite
conclusions can be drawn.

Wintering Rations for Pregnant Ewes

Two hundred grade range ewes are used for the study of winfer-
ing rations for pregnant ewes. These ewes were allotted into two
groups of 100 each and are being fed the following rations to compare
the feeding values of cottonseed eake and oats when fed as a supple-
ment to alfalfa, and to study the effects of these two supplements on
the condition, lamb crop, and wool production of these ewes:

Lot 1. One-half pound oats, 4 pounds alfalfa, minerals, salt.

Lot 2. One-fourth pound cottonseed cake, 4 pounds alfalfa,
minerals, salt.

This experiment is still in progress. The lambs from the two lots
will be fattened out next fall on the same rations to ascertain the in-
fluence of breeding on economy and rate of gain.

Iodine Study with Growing Ewe Lambs

Twenty-four grade ewe lambs are used in the study of iodine
with growing ewe lambs and are divided into three lots which are fed
as follows:

Lot 1. One-half pound oats, alfalfa, salt.
Lot 2., One-half pound oats, alfalfa, salt, iodine.
Lot 3. One and one-half pounds corn, alfalfa, salt, iodine.

Three similar ewe lambs were killed at the beginning of the test
to ascertain the condition of the thyroids. Others will be killed peri-
odically throughout the experiment and at the end of the test to find
the effects which iodine had when fed in these rations.

If definite advantages are shown in feeding iodine, it probably
will he necessary to continue this study on a larger scale next year.

Cut Milo Fodder Versus Cut Corn Fodder for Fattening Lambs

Two hundred and forty-six range lambs were fed for 118 days at
Rocky Ford on the following rations:
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Lot 1. Ground barley, cottonseed cake, ground corn fodder,
ground alfalfa hay.

Lot 2. Ground barley, cottonseed cake, ground milo fodder,
ground altalfa hay.

Results of the experiment showed that cut milo fodder and cut
corn fodder were equal in feeding value, pound for pound.

Miscellaneous Experiments
Nutritional Control of Mastitis

Work on nutritional control of mastitis is designed to study the
reaction of animals to fasting at different stages of the lactation cyecle,
to study the change of milk constituents during the fast, and to study
the behavior of phagoeytic blood cells, antibody-protein fraction, and
organisms associated with mastitis econdition in mammary tissue dur-
ing fast. Also it iy to ascertain the type of bacteria present in the
animals studied.

Up to the present time it has been possible to carry out two
complete checks for mastitis on the College dairy herd. Chloride,
pll, and other analyses were made on the milk from each quarter of
every milking cow in the herd. Unfortunately but one cow showed
clearly a mastitis infeetion. This case was a very mild type, and
although the cow was nearly at the end of her lactation period, fav-
orable results were obtained during a fasting experiment. The per-
inent observation that proteolytic activity in incubated milk samples
was decreased because of fasting was made during this work.

Sperm Longevity Study

The sperm longevity study ineludes a preliminary study of meta-
bolism of sperm. It ineludes also a eritical review of the present
status of storage methods and longevity of sperm life, motility, and
fertilization potentialities; of nutrition of both male and female as it
affects life of sperm in storage, motility, and impregnation potential;
of nutrition of sperm in storage; and of temperature effects.

Official Testing

The following herds are those being tested as of March 1, 1940.
In the herd improvement test all purebred cows in the herd are tested.

Holstein Herds

Herp TmproveMENT TEsT:—C. W. Ilenry, Greeley; Gleorge T.
Sinton, Colorado Springs; the Denver Farm, Henderson; J. K. Mul-
len Home, Fort Logan; and Modern Woodmen Sanatorium, Wood-
men.
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Guernsey Herds

Apvancep Rraistry :-—F. C. Kay, Pueblo; Robert Roemer, Fort
Collins; J. W. Loving, Pueblo; George T. Konishi, Platteville; Loy
Robertson, Rocky Ford; Velma G. Shanks, Rocky Ford; Charles Ew-
ing, Fort Lupton; Wallace Ewing, Fort Lupton; and . L. Thomas,
Las Animas.

Jersey Herd
Rearsrer or MeriT:—BE. 1., Eden, PPueblo.
Summary of Testing

Following is a summary of the testing work done since April 1,
1939 :

Number of cows Number of cows

on yearly test in on yearly test in

wdvanced registry herd Improvement Number
Month division division of herds Foes
April = 4 17
May T =0 13
Jure “ 71 13
July it T4 14
August (] 6 15 '
September i 3 14 b B
Coetober s it 14 HE N
November (i 85 14 W10
December i+ i 14 0,05
Junuary Ul i) b 2065
February s 1y 15 14,800
Mareh 08 ' 15 0,800

ST

21 174 LS L U]

Botany Section

Diseases of Ornamental and Greenhouse Plants

Further tests are being made of strains of Fuswrium causing
carnation root rot. Cultural reactions and the relation of soil tem-
peratures to infection are being studied, using countrolled thermal
units in the greenhouse beds. Identified cultures of Fusarium from
England, Germany, and localities in the United States have been ob-
tained for comparison. Graded concentrations of aniline have been
used in distinguishing different strains of the fungi. Righteen dif-
ferent kinds of earnation are being tested for possible resistance.
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Virus Diseases of Stone Fruits

Budding and inoculation work with peach mosaic has been con-
tinued. The following technical paper is prepared for publication:
“‘Studies on the Host Range of the Peach Mosaie Virus in Western
Colorado,”” by E. W. Bodine and L. W. Durrell.

Physiology of Poisonous Plants

A very toxic substance has been isolated from the range plant,
Ozyteniw acerose. This plant has been responsible for sudden death
of cattle in western Colorado.

Analyses of Suckleyu suckleyena are being continued in a study
of the nitrogen metabolism of that actively eyanogenic plant.

Studies are being continued on Anabacne flosuquae, an alga
poisonous to livestock.

Chlorosis of Stone Fruits

Analyses of leaf tissue of chlorotic peach trees from the PPalisade
area are heing continued; also analyses are being made of tissues
from peaches grown in the greenhouse under controlled soil condi-
tions. Application of sulphur was made to soil of chlorotic areas.

Corn Smut

All data of the 2 years’ work on the testing of inbred lines of
corn for smut resistance has been compiled.

Miscellaneous Studies

Extensive studies were conducted on the respiration of sugar
beets in storage October to November 1939, and significant data were
assembled showing the effect of mechanical handling and high tem-
perature on sugar loss.

Field plantings were made of potatoes inoculated with strains of
P, sepedonice from various regions, and tests were made of the reac-
tion of different varieties of potatoes to ring rot. Studies are also
being made of the interrelation of various rot organisms associated
with the ring rot.

Artifieial freezing and dessication and histological studies have
been carried out relative to winter-killing of Latham raspberry. Ex-
periments were also continued on the anatomy of weeds, extending the
study to Hymenophyse pibescens, the white weed, and Centaurea
picris, the Russian knapweed. Some mierochemical tests and histo-
logical studies have also been started on peach tissues.
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Chemistry Section

During the present fiscal year the Chemistry Seetion has carried
on with continuing projects from the previous year with one excep-
tion. Of four major projeets, the collecting of field and laboratory
data on our potato investigations (cooperative with the IHorticulture
Section) and the investigation of the exchange capacity of some ('olo-
rado soil profiles should be completed with the termination of the
present vear.

The initiation of one new major project is under advisement ad
an outline has been submitted for approval. The proposed project
has to do with the tolerance limits of alkali drinking waters in live-
stock fattening operations. Other projects are in abeyance pending
the approval of the one just mentioned. A brief resumé of current
projects is as follows:

Progect 1. The Yield, Starch, and Mineral Content of Tubers
Grown in the Prineipal Potato-Growing Sections of Colorado as Af-
fected by the Available Nutrients of the Soil and by Moisture Condi-
tions (cooperative with IHorticulture Section).—7This project was con-
tinued for several years and in the main the work is written for pub-
lication in bulletin form.

On the basis of our work with six varieties, it would appear that
virus and bacterial diseases and insect pests are the more prominent
causes of fluetuation in production in different seetions of the State,
although soil eonditions and moisture applied are also mmportant.

Starch content appears to be influenced by both genetie and en-
vironmental factors, since we were able to align our tubers in this re-
speet, both as to variety and loeation of plots. Significant differences
in stareh content from year to yvear, depending on moisture, maturity.
and size of tuber, were noted. Over a 4-yvear period it was consistent-
Iy found that oversized, mature tubers in excess of one-half pound
in weight contained more moisture and less stareh than smaller tubers.

With the use of a coefficient for variety, it appears that a satis-
tactory faetor for stareh content for eommercial tubers could be based
upon dry matter content.

Good yields of good quality potatoes can be grown in soils of pll
ranging from 5.5 to 8.5. The soil pI did not materially affeet the
pIl of the tuber within this range (the tuber plI ranging from 5.6
to 5.8). Phosphate, nitrogen, and potassium fertilizers in different
soils not only inereased yields but imparted other qualities. Ihos-
phate application consistently tended to produce thicker, well-rus-
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seted skin, while potash produced light-colored, starchy, and thin-
skinned tubers. The specific gravity of the tuber juices gave no con-
sistent indication of either the mineral ash content or starch.

The ash content of mature tubers ranged between .4 percent and
1.2 percent, with an average (250 samples) of .9 percent. From Colo-
rado soils whieh are usually well supplied with soluble minerals the
total mineral content of tubers appeared to bear a rather complex re-
lation to the moisture supplied during the growing season.

Dry-land tubers were significantly higher in nitrogen content and
lower in starch content, with the possible exception of Irish Clobblers
and Bliss Triumphs which are early varieties and appear to do equally
well under irrigated and dry-land eonditions.

The foregoing were among our most important findings. The

laboratory and field work on this project has heen completed.

Progect 2. A study of the Base Exchange (‘apacity of Typical
Native Sods and Cultivated Soil Profiles of Colorado, Together with
the Effects of Saline Irrigation Waters upon Adsorptive Soil Clom-
plex.—Some 40 soil profiles in 4-inch sections down to a depth of 3
feet have been subjected to chemical investigation. These soils were
from the dry-land and irrigated sections of the eastern half of the
State. Rather voluminous data have been aceumulated, and these will
require intensive study before final deductions are attempted.

Based on ready observations during the course of sampling, it
was apparent that Colorado has many distinetive types of soil, mostly
young in stage of evolution. Many of the native sods are neutral or
acid in the surface few inches, while irrigated soils range from neutral
to rather alkaline reactions at the surface. Irom the profiles sam-
pled it would appear that there is a greater tendeney to the forma-
tion of ‘‘hard pan’ in dry-land soils than is the case with irrigated
ones.

The laboratory work dealing with these profiles will be completed
this vear, but a systematie tabulation and study of the data will re-
main.

ProJect 3. Inorganie Constituents of the Alfalfa Plant in Re-
lation to the Available Soil Nutrients.—This project was undertaken
(1939) to study the variation in mineral composition of Colorado
alfalfas which could be attributed to their growth in soils of varying
fertility—such as long-cropped soils, irrigated soils, new-irrigated
s0ils, and mountain-valley soils.

Samples of soil and plant have been collected for 1 year and are
in process of study. This work has not progressed far enough to war-
rant any comments. The project is being continued.
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Prosecr 4. A Study of the Causes of Urinary Caleuli in Feeder
Lambs (cooperative with the Pathology and Bacteriology Section and
Animal Investigations Seetion).—Owing to the feeding of eoncentrat-
ed rations in the feed lots, some systems of stock feeding have caused
losses of wether lambs and steers, especially toward the end of a feed-
ing season. These losses have caused some concern among livestock
feeders of northeastern Colorado and have been diagnosed as due to
the formation of precipitates in the urinary tract.

This is a continuing projeet and is of rather large seope. In
1938-39 the study was hased on seven lots of feeder lambs (source,
New Mexico) which were maintained for 120 days on seven distinet
feeding regimes. The mineral eomposition of the urine of 49 lambs
was followed throughout the feeding period. Seventy lambs (10
from each lot) were bled at the beginning and at the end of the feed-
ing period to find any changes in their blood content of caleinm,
phosphorus, and magnesium.

Many interesting facts were observed, and the work has been
repeated this year (1939-40) on 20 lots of lambs (source, Wyoming).
During this season 20 feeding regimes were followed in a similar man-
ner. The mineral eomposition of urines from 40 lambs (2 from each
lot) was followed, and 100 lambs (5 from each lot) were bled at the
beginning, in the middle, and again at the end of the feeding period
to find any changes in the content of essential minerals. The chemi-
cal investigations of blood and urines are still in progress.

It is desirable to continue this project for another year in a more
intensive study with a smaller number of lambs, taking a course which
will be indicated by the findings of the past two feeding seasons.

Urinary caleuli in livestock have been studied by other experi-
ment stations and in foreign lands. Among the conclusions reached
by other workers, lack of vitamins (A in particular), deficiencies
or excess in certain minerals, and the volume of water consumption
ocenpy prominent place. Our own work thus far is not contradic-
tory to any of these findings but does indicate that the cause in a
given case is not due to a single factor but probably to a combination
of factors.

Our laboratory has had occasion to test ‘‘bladder stones’’ from
several species of animals. In a very general way the components
have been 35 to 35 percent volatile and organic matter, with the bal-
ance of inorganie constituents. Among the latter have been found
magnesium, caleium, alumina, and some iron among the basic ions.
and phosphates, sulphates, carbonates, and silicates among the acid
ions.
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Fodder from corn, cane, mountain meadow rushes and sedges,
and similar species is inordinately high in silica content, and in the
present study there are some indications that silica is at least a factor
in the cause of urinary precipitates.

Interdepartmental and Miscellaneous Service

As in the past, numerous chemical services have heen rendered
to other sections of the Station, as well as to citizens of the State.
The latter were largely of the nature of livestock-poisoning cases and
poison weeds and livestock drinking waters.

As by agreement in past years, in cooperation with the Colorado
Director of Markets and Ifood Inspection, this Section tested between
September and November 1939 some 300 samples of fruit for arsenical
spray residues.

Entomology Section

General Insect Problems

The largest general insect problem of last year was the grasshop-
per plague. The infested areas did not change materially from those
of the previous year. IFinancial aid was obtained from the Federal
Government, and the control work was again under the direction of
Mr. Sam C. McCampbell, Extension Entomologist, with the Station
Entomologist cooperating.

General insect problems, outside a few severe outbreaks, were
about the same as last season, and in most cases were handled by cor-
respondence through the Entomology office. Only in emergent cases
were Station men detailed to the site of infestation.

The new household pest for Colorado reported last season from
Wray, Colo., appeared again this season in Pueblo. No work has been
attempted to control it.

A ITarlequin eabbage bug oceurred in vast numbers in the south-
ern part of the State. A preliminary field test, made by Mr. John L.
Hoerner, of 15 percent dry pyrocide and 85 percent tale, applied to
two infested fields and one cage experiment, gave a very satisfactory
control. Field tests of the same materials and the same strength made
on Say’s plant bug, which occurred in vast numbers in various parts
of the State, were also satisfactory.
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Tomato Pests

It is very questionable whether sulphur compounds should be
used for psyllid control on canning tomatoes late in the season. Iy
early June it appeared that psyllids might be abundant on tomatoes.
Several nonsulphur compounds were tested with satisfactory results,
Dust applications were made on June 12 and June 22.  All insceti-
cides used killed some of the psyllid nymphs. The untreated plants
did not have enough psyllids on them to develop the ‘‘purple-top.”
No differences in yields were obtainec.

With the cooperation of Mr. MeCampbell, insecticides were fur-
nished to Mr. Breiding of a canning company at Brighton for experi-
mental use on the tomato psyllid and striped cucumber beetle. The
failure of these insects to develop in injurious numbers this season has
resulted in almost total failure to obtain control results.

Work on the tomato fruit worm in the Arkansas Valley was con-
tinued this season. Worms appeared on the tomatoes at a much later
date than last year and were not nearly as numerous. This year at
the first picking of tomatoes on August 30 the untreated tomatoes
averaged 0.5 percent wormy as compared to 6.5 percent in 1938. The
last picking was 5.9 percent wormy as compared with 31.5 perecent
in 1938. Two liquid sprays, and cornmeal mixed with eryolite, were
included in the tests this year.

Plant Bug on Potatoes

Late in July, calls from ITillrose, Brush, and Fort Morgan, and
seetions of Weld County, brought to our attention a serious potato
crop injury by Say’s plant bug, Chlorochroa sayi. Mr. L. B. Daniels
went to Ilillrose where detailed studies were made on the condition.
It was found that some fields were injured 85 percent, a single plant
having as many as 27 of the adult insects feeding upon it, produeing
a condition very similar to psyllid yellows. This is a new potato dis-
ease and is apparently carried and transmitted by the feeding of the
pentatomid, Chlorochroa sayi Stal. In the field where the disease
was first noted, no psyllids could be found, but 13 percent of the
plants were showing symptoms closely resembling yellows. This field
had been sprayed five times with lime-sulphur and zine arsenite. De-
tailed examination showed in every case a definite relationship be-
tween plant bug feeding and the disease. Cage experiments at the
Colorado Potato Experiment Station of the United States Department
of Agriculture at Greeley confirmed the observations made at ITill-
rose. The disease was found to be widespread in Weld and Morgan
Counties. The term, ‘‘big bug blight’’, has been applied to the con-
dition. Detailed descriptions were made, and further studies on this
disease were carried on during the later summer and fall. Some of
the findings have already been published.
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Aphids of Colorado

The project on aphids has been continued by Miss Miriam A.
Palmer in connection with another Station project. Several aphid de-
terminations were made by her for various entomologists. Ten addi-
tional species from Morocco have been added to the collection here,
together with 30 Colorado slides containing 14 speecies, 2 of which are
new to the aphid key Miss Palmer is compiling.

Syrphidae in Relation to Plant Lice Control

The project on Syrphidae in relation to plant lice eontrol has re-
ceived minor attention by Miss Palmer and Dr. C. R. Jones. Several
new records were made on feeding habits and life history, and seven
parasites were reared from five species of Syrphidae. DMiscellaneous
breeding cage work was conducted along with this project.

Cucurbit Insects

With the limited funds available Mr. Hoerner continued the pro-
jeet on cucurbit insects. Insecticides tested for the control of the
squash bug were made on a randomized Latin square consisting of 25
plots. Fourteen applications of dust were made at about 3-day in-
tervals from June 14 to August 11. The insecticides tested were ap-
plied on the squash variety, Buttercup, and resulting yields were as
follows :

1. Dry pyrocide 15 percent, talec 85 percent; 7.11 tons an acre.
2. Dry pyrocide 10 percent, talc 90 percent; 8.83 tons an acre.

3. Dry pyrocide 10 percent, gypsum 90 percent; 5.86 tons an
acre.

4. Calcium cyanide around plant killed all plants; replanted
June 16 and dusted as in test 1, using dry pyrocide 15 per-
cent and talc.

5. Untreated check; 0.08 ton an acre.
Psyllid Resistance

The psyllid resistance projeet formally drawn up in 1938 has
been carried on by Mr. Daniels in cooperation with Mr. W, C. Ed-
mondson, Burean of Plant Industry, at the Colorado Potato Experi-
ment Station at Greeley. Mr. Daniels has propagated a disease-free
population of psyllids at Fort Collins and has made releases on the
various strains and hybrid potatoes grown in the greenhouse at Gree-
ley to ascertain their resistance to psyllid yellows. Propagation of
psyllids was begun in September, test plots were started in March,
psyllid releases were made early in April, and the first symptoms ap-
peared in late April. Several potato strains have shown resistance.
The most promising ones are being tested under field conditions at
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Hstes Park, Fort Collins, and Greeley. The experiments, although
preliminary in many respects, yielded important data on variation in
plant reaction to psyllid feeding, additional evidence on the time re-
quired to produce symptoms, and information on the effects of ex-
treme psyllid population under controlled conditions. Thirty-four
family lines of potatoes were grown, with Bliss Triumph used as the
check. Perfect symptoms of psyllid yellows were obtained in the
greenhouse experiments. Ifour strains showed resistance to psyllid
feeding.

Peach Mosaic

Mr. Daniels continued the peach mosaic projeet on the Western
Slope. This work was carried through the summer until late October.

The work consisted of continuing the case studies begun in 1938.
Fifteen trees previously diagnosed as positive cases were removed by
the eradication erews on the first survey. Studies on alternate hosts
of the green peach aphis, Myzus persicae, were undertaken. The
common morning glory, which is extremely abundant in the Palisade
area, serves as an important late summer and fall host for this aphid.
Detailed charting and close study of this perennial weed as a possible
reservoir for peach mosaic were carried out through the summer and
fall. Transmission experiments were started. Aphids and plant bugs
were used in a variety of tests to ascertain whether the virus could be
transmitted from diseased to healthy peaches; data is expected to be
obtained from these tests next year. Other experiments were carried
on with groundcherry and morning glory, both of which carry a
mosale condition in the seriously diseased orchards.

In October fall readings were again made from the case studies
previously charted. Tabulated data indicate that nearly 50 new cases
will be removed next spring. A number of study areas were photo-
graphed and carefully charted. Three rows of peach pits were plant-
ed at Whitewater for additional work in 1940,

Sprayer Efficiency

Work on the sprayer efficiency projeet has been ecarried on at
the Colorado Potato Experiment Station at Greeley on a limited scale
this season. The fact that there were no psyllids on the late plantings
made work on this project of little value. Ilowever, data on flea
beetle control are being taken on the basis of experiments in which
tractor speeds were varied. DPressure, concentration, and number of
applications were constant. The harvest samples are now being
checked and tabulated.
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Home Economics Section

Baking of Flour Mixtures at High Altitudes

Directions for preparing and baking yellow sponge cakes at dif-
ferent altitudes have appeared in bulletin form (Tech. Bul. 27). It
has been possible to maintain the sugar requirement of these sponge
cake formulas constant over the altitude range from sea level to 12,000
feet. This was accomplished because of tlhie more complete under-
standing of the relative contributions of the various ingredients to the
strength and texture of the resulting cake structure gained in this
study. The balanced formulas for each altitude given were adapted
for use with hand equipment, small mechanical mixing equipment,
and larger equipment of the commercial type. Improved methods of
mixing were giveu.

The most common cause tor failure of this type of cake at high
altitudes has been the failure to eontrol the quantity of leavening air
introduced into the batter. Directions for the measurement of this
ingredient were given.

Air pressure conditions prevailing from 5,000 to 7,500 feet alti-
tude are the most favorable for the development of qualities most
desirable in yellow sponge cakes from the ingredients in this batter.

Studies on the stability of egg foams and meringues containing
egg yolk were reported in part. These studies are being continued.

Foundation Butter-Type Cakes

A preliminary report of the work on whole-egg cake containing
shortening has appeared. In this and a more extensive report now in
press formulas for whole-egg cakes of normal and high-sugar ratio
are given for different altitudes.

Difficulties arising from the use of ordinary hydrogenated short-
ening in the preparation ot whole-egg hutter-type cakes high in sugar,
liquid, and eggs may be overcome by a suitable modification of the
single-stage method of mixing. This method of mixing was found to
be superior to the conventional methods used.

The water requirement for a particular cake batter is determined
to a large extent by its sugar content. This correct water-sugar ratio
must be varied with altitude. The proper water-sugar ratio and the
right amount of leavening are two outstanding factors which must be
controlled for cake formula balaneing at any altitude.
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The basie whole-egg cake formula, lean in sugar, eggs, liguid, and
shortening, was rebalanced stepwise with added inerements of sugar,
ege solids, shortening, and liquid. A nomograph based on these find-
ings has been prepared which permits the formulation of an indefinite
number of whole-egg butter-type cake formulas for any altitude up to
10,000 feet.

Cost data per unit of cake volume prodnced indicate that as sugar
and liquid are inereased in a cake formula egg solids and shortening
should also be increased. When a proper balance is maintained between
these different ingredients of the cake batter, cakes high in sugar,
milk, and eggs can be produced as economically, volume for volume,
as cakes lean in these ingredients.

Cooking Quality of Eggs

The project on cooking quality of eggs is being conducted in coop-
eration with the Poultry Section. In preliminary studies a year ago
it was established that a high coefficient of correlation existed be-
tween certain physical measurements used in estimating egg quality
and the volume and quality of cakes prepared therefrom.

Present studies confirm the observations of others that great dit-
ferences exist in the quality of newly laid eggs. Moreover our obser-
vations show that rates of deterioration of eggs from different indi-
vidual hens vary tremendously. Physical measurements used to esti-
mate the egg quality and follow their deterioration rates could be
used to prediet the relative volume and tensile strength of cake pro-
duced therefrom with remarkable accuracy, as long as eggs from a sin-
gle individual were used. This close agreement holds for approxi-
mately 90 percent of the birds. The eggs of the other 10 percent are
equally outstanding in their disagreement.

By selection of low-quality eggs on the basis of these physical
measurements and the use of these selected eggs in preparation of
whole-egg sponge cakes, it has heen found that such eggs yield cakes
at 5,000 feet altitude that are comparable in all physical measure-
ments to cakes baked with high-quality eggs at 9,000 feet altitude.
This means that the strength of the cake structure yielded by these
low-quality eggs is only 52 percent of that obtained when high-quality
eggs are used. These observations should find application in the
frozen egg industry.

A study of the relation of egg quality to the characteristies of
custards prepared and baked therefrom is being conducted through
the cooperation of Dr. Elfriede F. Brown of the Division of ITome
Economies and Miss ITannah Yanke. They report that when the
same weight of whole-egg substance is used in the preparation of cus-
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tards, those prepared from eggs stored at room temperature for 10
and 30 days were comparable in palatability, firmness, and smoothness
of curd to custards made from newly laid eggs. Ilowever, custards
prepared from eggs stored at room temperature for 20 days were not
as palatable and with the same Dbaking period did not undergo the
same (legree of coagulation as custards made from fresh eggs.

Culinary Quality of Potatoes

A study of the effect of fertilizer treatments upon the culinary
characteristies of Russet Burbank potatoes has proceeded far enough
so that certain conclusions may be drawn. The field treatments in-
volved the addition of the following elements and combinations: Nit-
rogen, phosphorus, potassium, nitrogen plus phosphorus, phosphorus
plus potassium, and nitrogen plus phosphorus plus potassium. Pene-
trometer studies show that nitrogen fertilization alone produced pota-
toes which were significantly firmer when cooked than did the other
fertilizer treatments. Moreover these potatoes held their firmness in
storage over a longer period of time than did those receiving the other
growing treatments. Potatoes receiving the potassium and phos-
phorus supplements alone cooked the most unevenly when boiled and
gave the greatest mean penetration. The untreated check plots pro-
duced potatoes which when boiled were comparable in their firmness
to potatoes from the nitrogen-treated plots, hut these potatoes did not
hold their erispness in storage as did those from the nitrogen-treated
plots.

The sloughing of pared boiled potatoes was shown to be related to
the rate of solution in hot water of the pectinous material in the tis-
sue. Sloughing in potatoes with high sloughing tendencies can be
controlled by the addition of sufficient ealeium ion to the water in
which the potatoes are boiled to keep the pectins in an insoluble form.
If one-eighth of the 1-percent salinity required in the cooking water
to impart the proper flavor to the boiled potatoes is due to the pres-
ence of a suitable caleium salt, sloughing is no longer troublesome.

In deep fat frying tests Colorado-grown Triumphs and Chippe-
was proved very unsatisfactory. Cobblers were intermediate. Russet
Burbank, Katahdin, and R-10 potatoes were satisfactory. The Chip-
pewa proved to be a potato of poor guality by every cooking method
tried. Over a period of vears the Katahdin potato grown in Colorado
has been of much higher quality from the eulinary standpoint than
the experience of workers in other states would lead one to expect.
When boiled it is only moderately mealy, but it is a good baker and
has good deep-fat fryving qualities. R-10 was comparable in quality
to the Russet Burbank.

The potatoes for this project are provided through the coopera-
tion of the TTortienlture Section and are grown under its supervision.
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Pome and Stone Fruits

A new project on pome and stone fruits has been undertaken he-
cause of widespread demand upon the llorticulture and Ilome Eco-
nomies Sections for information regarding the culinary and process-
ing qualities of new and standard varieties of Colorado-grown fruits.
The project is a cooperative one with the ITorticulture Section.

An investigation of the canning qualities of freestone varieties
of peaches which were considered promising from the production
standpoint gave the following noteworthy results for the 1939 crop.
Of all varieties tested, the Station strain of the Canadian Queen
showed the smallest shrink during processing. This difference was
highly significant when the standard Elberta was used as the basis of
comparison and was also highly significant when the mean of all
varieties was used. Canadian Queen, Vivid Globe, and J. II. Hale
gave smooth pack peaches. The packs from standard Elberta, July
Elberta, and Jewel were distinctly ragged. Consumer preference
scores and other data indicate that Jewel and Z-peach have little to
recommend them and possess characteristics that are distinetly un-
desirable.

In a study of echerry juice preparations and blends it was found
that the consumer preferred a fresh juice flavor to a cooked flavor.
Juice from cannery pitters was too dilute to make a palatable bever-
age but ecould be used satisfactorily in blends with cold-pressed juice.
This juice after clarification did make excellent jelly. Two juice
blends were considered very attractive and palatable in consumer
preference fests: (1) a cocktail made of two parts clarified cold-
pressed Montmorency juice and 1 part 15-percent sugar syrup and
(2) a cocktail containing 50 percent eclarified cold-pressed Montmor-
ency juice, 16.7 percent clarified hot-pressed Montmoreney juice, and
33.3 percent of 18-percent sugar syrup. Clarified cold-pressed Mont-
morency juice and blends of clarified cold-pressed and hot-pressed
Montmoreney juices made excellent jellies.

Horticulture Section

The results reported on projeets of the Hortieulture Seetion
should not be considered final, but morve as information developed
during progress of the work.

Colorado’s annual income from the sale of hortieultural crops
amounts to more than 25 million dollars. These crops are produced
under intensive cultural methods and are highly perishable, so that
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problems arise rapidly and cause heavy losses in a short time. While
fairly good progress has been made on projects, the staff and budget
are too small to take care of the problems of the field adequately.

Vegetable Crops Projects

PoraTo BreEDING AND IMPROVEMENT (In collaboration with the U.
S. Department of Agriculture).—This project consists of crossing
potato varieties and inbred lines and testing of the hybrids for yield,
quality, disease resistance, and adaptation to Colorado conditions.
Three varieties have been released during the past few years: Red
MeClure, Katahdin, and Chippewa. Resistance to scab is also being
studied on many hybrid seedlings.

CoMMERCIAL FERTILIZERS ForR PoTarmoEs.—This project includes
the study of the effect of nitrogen, phosphate, and potash in com-
bination and in single element applications on the yield and quality
of potatoes. The results in the various districts vary widely, and un-
til the project is summarized over the 5-year period, final conclusions
cannot be given. Present indications point to favorable increases in
yield from the use of commercial fertilizers on extremely light sandy
loam soils, from supplementary applications of animal manures, and
from turning under green manure crops. So far, phosphate applied
alone has hastened maturity, thickened the skin, and reduced bruising
and handling injury.

Bacrerian RiNng Rot oF PotaTors (in cooperation with Botany
and Pathology and Bacteriology Sections).—Results to date indicate
that losses from bacterial ring rot can be reduced by (1) planting
disease-free seed; (2) disinfecting cutting knives; (3) warming up
seed potatoes before planting and discarding all slow-sprouting or
dormant tubers; and (4) treating the seed after cutting. Special
methods have been developed to identify the disease in tubers and in
plants. Cleaning up seed stocks is the chief method of preventing
transmission, and every effort is being made to do that as rapidly as
possible by developing new foundation seed stocks.

Ox~10N BrrepiNg (in collaboration with T. S. Department of Ag-
riculture).— The first-generation crosses in the development of a
thrip-resistant variety of onion will be back-crossed to Sweet Spanish
and Mountain Danvers this year. ILines are also available that are
resgistant to purple-bloteh disease, and these are being used to develop
varieties resistant to both the disease and the thrip insect pest. In-
bred lines are being maintained for breeding purposes.

VEGETABLE VARIETY TESTING.—Introductions released by experi-
ment stations, seed companies, the Department of Agriculture, and
other agencies are tested on a trial ground basis every year. The in-
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formation obtained is useful in breeding work and in supplying grow-
ers with information on types and yield performance of main crop
varieties. Tiack of space prevents a detailed report of results.

Fruit Crops Projects

TrEE FruiT VAriETY TrsTiNG.—Tree fruit variety tests at Iort
(ollins and on the fruit substation at Austin, Colo., are being con-
tinued. Lack of space prevents a detailed report.

Ore1IARD MANAGEMENT.—In fertilizer trials with sour cherries
{cooperative with Agronomy Section) applications of a nitrogen-hear-
ing fertilizer alone, and manure alone, continne to show significant
vield increases over all other treatments being used. Yields ob-
tained with nitrogen and phosphorus, and with phosphorus and po-
tassiun, also eontinue above check plot yields, but the differences arve
steadily deereasing. In contrast, yields where nitrogen, phosphorus,
and potassinm all have been applied are continning to increase. All
differences in yield obtained so far have been from an inerease in the
number of fruits set, and not from an increase in size of individual
fruits.

In the study of fruit tree rootstocks, mahaleb rootstocks have
shown superiority over mazzard rootstocks for the Montmorency sour
cherry in northern Colorado in three respeets: Tree survival, rate
of tree growth, and meidence of chlorosis.

In tests of the use of straw muleh, at the end of 2 years Mont-
morency sour cherry trees on mahaleb roots which have been heavily
mulched with straw showed no trees seriously chlorotie, while more
than 12 percent of the trees on the same rootstock grown under con-
tinuous clean cultivation were severely chlorotie,

The effect of commercial fertilizers on the yield and quality of
peaches is being studied on the fruit substation on the Western Slope.
A comparison of cover crops turned under for green manure is also
being made there.

Crrorosts oF StoNkE Fruits (cooperative with Agronomy and
Jotany Sections).—Nutritional tests with Elberta peach trees grown
in quartz with nutrient solutions are being continued. The present
tests seem more positive than those of last year. Some relationships
between the caleium and the potassium content of the mutrient solu-
tions are indicated.

Winrer INJURY oN RaseBerries.—The first readings on the ef-
fect of fertilizer applications, late irrigation, and winter protection
treatiments on winter injury of raspberries were taken this spring.
No difference in survival of canes is noticeable to date on any of the
treatments.
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Flower Crops Project

FERTILIZER TREATMENTS 0N ('ARNATIONS. -Tests are under way
to ascertain the best medium, such as gravel, quartz, and other ma-
terials, for use in the growing of carnations in liquid nutrient solu-
tions. A comparison of nutrient solutions of different nitrogen,
phosphorus, and potash levels is under study. The results should dis-
cover practices that will remove some of the hazards of production
in soil.

Requests for Additional Work

Requests are received for answers to problems on (1) lower-cost
cultural methods; (2) plant nutrition; (3) better and more disease
resistant varieties; (4) better methods of handling fruits and vege-
tables during harvest, storage, and marketing; (5) better protection
from diseases and insect pests; and (6) methods of utilizing un-
marketable surplus fruit and vegetables.

Budget

The operating budget is far too small to cover the field of work.
Sales income is used to cover the cost of maintaining the physical
plant, sinee no funds are available to maintain greenhouses and the
orchard and gardens, other than from sales of produets.

Personnel

There are now about 1.5 technical men in Horticulture, which
is not sufficient personnel to take care of present projects to the
best advantage.

Seed Potato Certification

This year marks the first time that mature field inspectors have
been used in seed potato eertification. Grower confidence has shown
a decided change for the better, and the quality of the product is
much better. This year there has been more active participation by
the Extension Service and more support from the Experiment Sta-
tion in maintaining foundation seed stocks. This change was badly
needed, espeecially since the state-wide occurrence and serious losses
now caunsed by baecterial ring rot of potatoes. The first recommenda-
tion on the control and prevention of transmission is through the
use of disease-free seed stocks.

The certification program is divided into five steps:

1. Maintenance of disease-free fonundation seed stock by the
Experiment Station.

2. Imerease of foundation seed by foundation seed growers for
sale to certified seed growers, who in turn sell to tahle-stoek growers.
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3. Test-plot plantings of all certified seed growers’ samples in
Colorado, and in Alabama and Louisiana.

4., Two field inspections and one bin inspection after harvest
are required, and all seed must meet set standards on freedom from
disease, varietal mixtures, and other requirements.

5. Station work on problems which develop in maintaining foun-
dation stock, and on how diseases or other troubles are transmitted.
The potato breeding and variety testing work of the Station is direet.
ly tied into the certification program.

The program of potato seed certification is maintained by a spe-
cial biennial legislative appropriation and by application and tag
fees collected by the Colorado Certified Seed Growers’ Assoeiation.
The following tabulation gives data on potato seed certified in 1939:

Number of growers Acreage Total bushels Countien

156 3,015 705,600 n

No fields of potatoes were certified where plants showed any
external symptoms of bacterial ring rot.

The new greenhouse lean-to was completed this winter by funds
cooperatively furnished by the Colorado Certified Seed Potato Grow-
ers’ Association and the Public Works Administration. Over 20,000
tubers were indexed and returned to foundation growers for in-
crease. This work is necessary and is the basis of a sound potato seed
program in the State.

The cooperation of the Extension Service through the specialists
and county agents, and the added support of the Experiment Sta-
tion on the bacterial ring rot disease problem, are greatly appreci-
ated by potato growers’ organizations as well as by this Section.

Pathology and Bacteriology Section

Animal Pathology
Poisonous Plants

Oxytenia acerose.—Further experimental work with oxytenia
has shown the dried stems (stored more than 1 year), devoid of leaves,
to be toxiec when force-fed to a lamb. The dried ground plant when
mixed with tannic acid was toxie when administered to a lamb, indi-
cating that the poisonous prineiple is probably not an alkaloid.
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LARGE BUTTERCTUP AND SMALL BurTErcUP.—Both plants were
nontoxie in the amounts force-ted to a lamb.

GuMm Weep.—Gum weed was found to be nontoxic when force-
fed to a lamb.

BLue-GrEEN ALGAE (Anabaena flos-aquac).—These microplants
were found in a small pond in northern Colorado where many wild
birds and a few domestic ducks had died. The water on the wind-
ward side of the pond was blue green in color becanse of concentra-
tion of the algae by the wind. Experimentally, the pond water was
found to be toxie to rabbits, guinea pigs, and chickens. The water
was still toxic when boiled (30 minutes) or filtered through a Seitz
dise. Botulinus antitoxin failed to neuntralize the toxic prineciple.

Suckleya suckleyang.-—Studies on the variation in the hydroey-
anie acid content of Swuckleya suckleyane have been continued. A
part of these are mentioned under soil mierobiology in this report.
The titrations with rabbits checked very closely with the chemical
analyses when the amount of hydroeyanie acid was not lower than
0.75 milligram per 10.0 cc of aqueous extract.

N1TRATE CONTENT OF PrANTS.—Preliminary work has been done
on nitrate content of plants in cooperation with the Agronomy Sec-
tion.

In oat hay the nitrate is chauged to nitrite in the rumen and is
absorbed as sueh. Nitrite is toxie and combines with the blood to pro-
duce methemoglobin. In vitro the rumen contents of cattle will re-
duce nitrate to nitrite in from 4 to 6 hours at 37° C. Water extracts
prepared from oat hay, which was toxic to cattle, killed a lamb fol-
lowing oral administration. The lesions were not typical of oat hay
poisoning found in cattle.

Water extracts prepared from beet tops (18 kilograms) kunown to
contain nitrate were toxic when given to a lamb. Ilere again the
lesions were not typical of nitrite poisoning. Tt seems apparent
either that sheep react differently than cattle to forage containing
potassium nitrate or that sheep die from the effects of the salt (po-
tassium nitrate) before reduction to the nitrite has taken place.

Lambs

Sork MouTrH VAcctNaTION.—In one lot of 3,000 lambs which had
approximately 15 pereent infection of sore mouth upon arrival, vae-
cination stopped the progress of the disease in the infected animals
and immunized the remainder against the disease.

Parasites.—Three field ontbreaks of cocecidiosis have been inves-
tigated. The losses varied from 1 to 3.4 percent. This disease bhroke
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ont among the lamhs on the ecalculi experiment. The lambs were
turned out during the day on dry bluegrass pasture and at night were
fed cane hay. A death loss of 1.2 percent occurred with 0.8 percent
culls.

A critical parasite study was made on fecal samples from 170
lambs submitted for autopsy. Coceidia were found in 160 (94.1 per-
cent) of the samples. The parasite distribution was as follows:

Name Number Percent
Fimeria arloingi 151 b T
FHimeria parva H A TR
Bimeria aina-kohl-yalkimori 70 1.1
Eimeria fowrei 31 18.2
Himeria intricata 14 94
Hemonehus contort s 83 15,8
Ostertagin spp. 11 0.4
Nematodirus filicollis T 3.5
Trichuris oris 2 20,00

Tn conneetion with the study of the fringed tapeworm, methods
have been developed which have made it possible to recover the eggs
and egg cases in cast-off segments and in lamb feces. The finding
of the egg cases represents a distinet contribution to the study of the
life eycle of this worm. The contents of 125 intestines have been ex-
amined and 443 gravid segments recovered. Moniezia spp. were pres-
ent in 51 (21.8 percent).

In a total of 233 lambs autopsied, 88 (37.7 percent) showed
fringed tapeworms in the liver, 74 (31.7 percent) in the intestines,
and 48 (20.6 percent) in both intestines and liver.

Among the 117 lambs dead of overeating, 51 (43.5 percent)
showed fringed tapeworms in the liver, 49 (41.8 percent) in the in-
testines, and 31 (26.4 percent) in hoth intestines and liver.

In the 116 lamhs dying from other causes, 31 (26.7 percent)
showed fringed tapeworms in the liver, 25 (21.5 percent) in the in-
testines, and 17 (14.6 percent) in both liver and intestines.

OvEREATING.—Cultures of ('I. welchii isolated from lambs dead
in the feedlots are being studied for toxin production. Difficulty
is being encountered in getting the micro-organisms to produce a
potent toxin which is necessary for typing purposes.

The pl of the intestinal contents of lambs recently dead is being
run in order to ascertain the effect of the hydrogen-ion concentration
upon diseases of the digestive tract, particularly overeating:
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Cause of death Number Duodenum Jdejunum Heum
Oyereat ing < 243 TR 5,49
Preumonia Hi il 157 UN
Coecidiosis 4 6.7 [ T7.25
Sluughter 3 591 70 78

Tiyroid GLaNDs.—The majority of thyroid glands from lambs
which have received no iodine in the ration are enlarged about three
times as compared with the glands from lambs on iodine supplement.

UriNary CAncunt—The urinary caleuli project is being con-
tinued in cooperation with the Sections of Animal Investigations and
Chemistry. Two cases (8.0 percent) of caleuli occurred in the lot
fed milo, bran, cane fodder, and salt.

Cattle

A condition in cattle has been investigated in which the prineipal
lesion is a large hemorrhage located in the thalamus of the brain.
The first cases were observed in cattle in the Eads area, while more
recent ounes have appeared in the vicinity of Fort Colling. Informa-
tion on feeding practices and the water supply is being collected. No
results have thus far been obtained to indicate that this is an infee-
tious disease.

A herd of range cattle on the Western Slope was found to be
heavily parasitized with stomach worms (Ostertagia spp.), Nemato-
dirus filicollis, and tapeworms (Moniczia plenissima). Fecal sam-
ples of cattle from other areas have been examined. Stomach worms
(Ostertagia spp.) were found in three separate mountain areas. No
significant infestations other than coccidia have been found in the
Plains area. Tapeworm eges were found in three of six herds on the
Western Slope.

Bimonthly fecal examinations have been made on 80 feedlot steers
belonging to the Animal Investigations Section. Four different coe-
cidial species were found, namely: Himerie smithi (predominate),
Fimeria zurail, Himeria cylindrice, and Einerie clipsoidalis.  Stom-
ach worm eggs (Ostertagia spp.) were also found.

Bang’s Disease

The incidence of Bang’s disease in the Station herd at Avon has
been reduced from 24 reactors in 1936 to no reactors and no suspeects
1 the last 2 blood tests.

After each blood test the reactors were sold and the suspects were
quarantined. The feeding of hay from bunks and the frequent re-
moval of manure has also been helpful in controlling the infection.
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Routine testing of blood samples in cooperation with the IFederal
Bureau of Animal Industry has continued. Since the last report
46,644 blood samples have been tested, 852 of which were positive.

Canine Coccidiosis

‘ritical fecal studies showed sulfanilamide to be effective in elim-
inating Isospora bigemina from six of seven acute cases of mixed in-
fections. [sospora rivolte and Isospora felis apparently passed into
the chronte stage. All dogs recovered.

Poultry

lopiINE REQUIREMENTS or CirereNsS.—Study of iodine require-
ments of chickens, in cooperation with the Poultry Section, has been
continued.

PurroruM Disgase AND ParaTyPHOD INFECTION. -These account
for the major portion of the death losses in turkey poults during the
first month of life. During the spring of 1939, 28 cases of pullorum
disease were reported, which represents only a portion of the total
number of outbreaks. In 13 outbreaks involving 18,700 birds, 3,363
(18 percent) of the poults died during the first 8 weeks. There were
six outbreaks of paratyphoid infection. In one outbreak involving
500 birds, 70 (14 percent) poults died during the first 3 weeks.

Three breeding turkey flocks were blood tested for pullorum dis-
ease, and the reactors and suspicious birds were removed. No pul-
lorum disease ocenrred in poults hatched from eggs coming from these
flocks.

The ovaries of 31 suspicious birds from 1 floeck were enltured, and
Nalmonelle pulloruan was isolated from 19 percent of these organs.

A group of 8 reacting turkey hens and 11 suspicious birds were
kept, and the incidence of pullorum infection in the eggs and poults
was observed. 8. pulloruin was isolated from four eggs and one poult.

TryrOID STUDIES.—In cooperation with the Poultry Section, his-
tological studies are being made on thyroid tissues from rats and fowls
which are on various experimental diets.

1. Dinotrophenol seems ecapable of restoring a goitrous thyroid
to a normal gland.

2. Soybean oil meal contains a factor which is goitrogenie.

3. Chicks hatehed from eggs laid by hens on a goitrogenie diet
have thyroids which are goitrous to the same extent as that of the
mother.

4. Tt appears that the thyroid gland under certain eircumn-
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stances is capable of using certain thymus cells in the formation of
follicles.

5. In work which was in cooperation with the Chemistry De-
partment, University of Colorado, diethyl-stilbestrol appeared to be
earcinogenic for 4 of 20 rats injected. DNMetastasis ocecurred in the
animals.

A staining technique has been developed which can be used as a
basis for studying the activity of the thyroid gland.

Diagnostic Services

A summary of the diagnostic service is given:

Number of Bang's disease tests run 6,443 (813 reactors)
Examinations:
Chickens 34
Turkeys 435
Cattle 107
Hogs 33
Sheep 26
Dogs 19
TIOTBOS o et 20
Water samples 98
Miseellaneons e 34
Total . 7,949

Soil Microbiology

Decomposition of Organic Matter

Work on the projeet on decomposition of organic matter has
continued to deal with the bacterial decomposition of cellulose. Stud-
ies have been continued on methods for ascertaining the amount of
cellulose decomposed and on the mineral nutrition of the organism
concerned.

Studies on Azotobacter

Previous ecological and physiological studies showed that upon
ineubating a soil with sodium benzoate it was possible to demonstrate
the presence of Azotobacter vinelandii which had not before been
found in Colorado soils. This work has been repeated with the same
result, and by using a modified method the organism has also been
demonstrated to be present in another soil. A more extensive study
is now under way, including a larger number of soils. Studies have
been made on factors influencing pigment formation by Azotobecter
vinelandii. The utilization of various benzoie acid compounds by dif-
ferent species and strains of {zotobacter have been investigated.
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Miscellaneous

In cooperation with the Botany Section, investigations were con-
tinued on factors influencing the hydroeyanie acid content of Swuck-
leya suckleyana. During the summer of 1939 it was possible to ob-
tain for the first time a complete series of samples over the entire
season at a single locaticn. Amnalyses show that the plant contains
the most hydroeyvanic acid and therefore is most toxic at about the
time of flowering or the beginuning of seed formation. The toxicity
varies greatly with location, but the factors causing this have not yet
been definitely shown.

Personnel

Dr. F. X. Gassner was transferred to this Section September 1,
1939.

Poultry Section

Sources of Green Feed for Poultry

The chick assay for vitamin G was found to be more aceurate
when the chicks were depleted the first 2 woeeks of life than when
they were put on various levels of riboflavin at hatching time. White
Leghorn chicks were preferable to White Rock chicks. The White
Rocks evidenced a considerably lower requirement for riboflavin.

Samples of altalfa hay, eut at various stages of maturity, have
been supplied for vitamin G assay through the cooperation of the
Agronomy Section. Riboflavin assays by Doth the chick and the
microbiological method (Lactobacillus casei) ave in progress to de-
termine the most economical yield per acre of this vitamin in this
plant. The results of this first year are not clear-cut, owing to grass-
hopper damage in various lots.

Chick assays of dried buttermilk produced in Colorado confirm
earlier results showing that it contains at least 30 micrograms of
riboflavin per gram.

Inorganic Elements in Poultry Nutrition

Finely divided bonemeal as such or as it occurs in meat seraps
appeared to cause slightly less perosis than the coarsely ground bone.
Meat serap caused slightly more perosis than fish meal. Manganese
adsorbed on bonemeal was no more readily utilized than that added
separately. Manganese phosphate was as effective as the sulphate.
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Alkaline water from northeast Colorado had no effect on the inei-
dence of perosis.

Vitamin G Requirements of Turkey Breeders

Results of the first 3 years of study of the vitamin G require-
ments of turkey hreeders indicate that turkey bhreeding rations should
contain at least as mueh if not slightly more vitamin G than chicken
breeding rations. The critical point approximates 225 units of vita-
min G per 100 grams of ration or slightly more than this amount.
The percentage hateh of fertile eggs deelined in direet proportion to
smaller amounts and increased only slightly on larger amounts. Breed-
ers confined to indoor pens allowing about 4 square feet of floor
space per bird produced a few more eggs per bird than those allowed
sheds opening on the south into outdoor yards. However, fertility
was slightly better in the outdoor pens so that the total number of
poults produced per bird under the two conditions was about the same.

The fourth yvear on this project is under way.
Iodine Requirements of Poultry

Thirteen experiments on iodine requirements of poultry have
been completed to date, involving from 6 to 22 pens each. Ilistologi-
cal studies of thyroids from more than 1,000 birds have been complet-
ed. The following results have been observed in cooperation with the
Pathology and Dacteriology Section:

1. Gotiter, accompanied by slightly inferior growth, has been
produced in both sexes on rations containing as little as 13 parts per
billion of iodine.

2. Omne thousand parts of iodine per billion parts of the experi-
mental goitrogenic ration (containing liberal amounts of soyvbean oil
meal) were required to produce a normal, active gland as measured
by histological appearance.

3. Five thousand and ten thousand parts of iodine per hillion
parts of this ration produced normal resting glands.

4. DMild goiter has been observed in ehicks and hens on practical
all-mash rations recommended by this Station.

5. Teeds produced in C'olorado and Towa have been found to be
very low in iodine. Local water has been found to contain only
minute traces of this element.

6. Soybean oil meal contains a goitrogenie factor which is in-
soluble in ehloroform, hexane, ether, acetone, or alcohol. Tt is slightly
heat labile. The goitrogenic effect is partially alleviated by ecasein
and totally so by iodine. C(lystine and tyrosine have no marked effect
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when added to the soybean oil meal ration. Subjeeting the birds to
light appears to enhance the goitrogenicity of this ration, indicating
pituitary involvement.

7. Production and reproduction on the high soybean oil meal
ration have never been normal even when supplemented with iodine,
although growth has been excellent. The oceurrence of small yolks
on this ration indicates ovary involvement. DMeat serap in the place
of casein in this ration appears to overcome this difficulty.

Further studies on the goitrogenie factor are under way.

Further experiments are in progress to ascertain whether there
are any economic effects of iodine on growth, egg production, and
hatchability on a practical type of ration. Studies on the identity of
the goitrogenie factor and of the factor required for normal repro-
duetion on the experimental ration are in progress.

Personnel

On August 20, 1939, Dr. A. R. Patton resigned to become head
of the Chemistry Department at the Montana Agricultural Experi-
ment Station, Bozeman, Mont.

Mr. Livingston P. Ferris, 11, B.S. ’36, Dartmouth, and M.S. ’39,
Colorado, was appointed research assistant, and Mr. Earl R. Reeves
of Chicago was appointed two-thirds time research assistant, both ap-
pointments effective September 1, 1939.

Dr. Frank X. Gassner, formerly of the Department of Physiol-
ogy, was appointed full-time research assistant professor in the Sta-
tion on June 1, 1939.  All of his time was devoted to poultry research
until September when he was transferred to the Pathology aud Bac-
teriology Section. Ile is continuing to devote a large proportion of
his time to poultry problems.

Range and Pasture Management

Substantial progress was made during the past fiscal vear on
the various range research projects. The information obtained in
the 1939 field season shows the effects of climate upon the results of
the experimental work. The year 1939 was the driest in Fort Clollins
since 1893. In the past 10 years, 4 drought years, 1931, 1934,
1936, and 1939, have been experienced in (lolorado. Because of the
lack of wet years between the drought vears, the better range forage
plants have had little chance to recover and as a consequence many
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annual weeds and perennial grasses of low forage value have replaced
the better forage plants. Several wet years, not one, will be required
to bring the ranges back to their former produetivity.

Management of the Native Range Resource

Studies on the management of the native range resource show
that range livestockmen should be more conservative users of native
range forage. This becomes necessary because of the uncertainty of
range forage crops year after year. In the 1939 growing season,
March to August, inclusive, the precipitation at Fort Colling was 6.02
inches as compared to the long-time mean of 10.46 inches. An analy-
sis showed that only one-fourth of the precipitation oecurred in the
summer period from June to August, inclusive, Furthermore, the
precipitation in that period was poorly distributed, with the result
that there was very little growth of the two short grasses, blue grama
and buffalo grass. In most years sufficient precipitation occurs in
the spring months to make substantial growth of the two tall grasses,
western wheatgrass and green needlegrass. Good gains were made
by the livestock from the growth of these earlier grasses. Ilowever,
with the advent of the extremely dry weather, these grasses dried
up earlier than usual and became very unpalatable. The good gains
the cattle made earlier in the season could not be maintained on the
poorer teed. It was therefore necessary to remove them from the pas-
tures about a month before the regular time despite a conservative
plan of grazing.

Plant area measurements since 1937 of the more prominent
grasses in the experimental pastures show a downward trend as the
result of drought and grazing. On an area where no livestock have
grazed for about 18 years, the spring-growing grasses, western wheat-
grass and green needlegrass, showed a slight gain sinee 1937. Buffalo
grass, a summer-growing plant, showed a loss in plant area of 30
percent.

In the deferred pastures for the same period the stands of west-
ern wheatgrass and buffalo grass were reduced about one-third, and
blue grama was reduced one-half. The loss in plant area in the con-
servatively grazed pasture was even greater, except for western wheat-
grass. Buffalo grass was reduced in stand to where it was only 38
percent, and blue grama to only 25 percent, of the 1937 stand. The
grasses whiceh sustained such great losses in plant area had never
fully recovered from previous droughts, even though they have been
grazed either on a conservative or deferred basis the past 3 years.

A study of nutritive values of range forage in cooperation with
a livestock operator near Virginia Dale and with the Chemistry See-
tion confirms the belief that blue grama forage cures better than that
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of the tall or more rank-growing grasses, western wheaterass and
western needlegrass. The three grasses rank high in protein content
in the early stages of plant growth. Blue grama forage, however,
maintains a high protein level until late fall. In the case of the two
tall grasses the protein content is greatly reduced by late fall. Chemi-
cal analyses of blue grama forage that had remained ungrazed on tle
range for a period of a year showed a decline in protein of 60.0 per-
cent from the high of the preceding June. The loss of protein in the
foliage of western wheatgrass and western needlegrass in the same
period was even greater. These analyses indicate that considerable
loss of plant nutrients may be expected throughout the winter months,

Artificial Revegetation of Depleted Range and Abandoned
Croplands

There are two important phases of the project on artificial re-
vegetation, namely, (1) to test native and introduced species under
controlled nursery conditions and (2) to test out under field condi-
tions the promising species and methods developed under controlled
conditions in the nursery.

Unfavorable climatie conditions in the forepart of the 1939 grow-
ing season seriously interfered with the successful establishment of
new stands of grass seedlings. Drying winds and low temperatures
prevented satisfactory germination of grass seed.

Better yields of grass forage and seed were obtained on row
plantings spaced 2 feet or more apart than on rows 1 foot apart or
on broadcast seedings. The effeet of drought on seed produetion of
blue grama was brought out rather strikingly. A close correlation
was found to exist between the width of drill rows and seed produe-
tion. Seed production was highest in the 36-inch spaced rows and
almost nil in the 12-inch rows. Tt is recommended in reseeding aban-
doned eroplands that the seed be drilled in with a grain drill where
practicable.

Seed of western wheatgrass was obtained in 1936 from north cen-
tral Montana, Nebraska, and Oklahoma as well as locally and was
sown in the nursery. In 1939 the plants that were produced from
Oklahoma seed were superior in vigor, quality of forage, density of
stand, and volume of growth.

Soil moisture samples obtained throughout the 1939 season at
depths to 6 inches, from 6 to 12 inches, and from 12 to 24 inches,
showed a very desicecated condition of the soil. Because of closer
spacing of plants throughout the broadecast grass plot the soil mois-
ture content at the 6- to 12-inch depth during the height of the grow-
ing period in June and July averaged about 41.0 percent less than in
the plot of drilled rows.
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Improvement of Mountain Hay Meadows

A decreased yield of native hay on the higher mountain meadows
was noted on the North Park experimental plots because of inadequate
irrigation water. In the winter of 1938-39 the snowfall on the nearby
watersheds was considerably below average. In addition to the re-
duced amount of irrigation water, rainfall conditions were extremely
bad.

Over a period of 7 years, continuous summer irrigation of moun-
tain meadows in North Park decreased the stand of timothy and other
prominent hay grasses, while the same practice increased the stand of
sedges and other water grasses. On a meadow where irrigation was
started on June first of each year, continued for a period of 3 days
and then discontinued 3 days and the practice repeated throughout
the remainder of the season, a prominent sedge (Curex lanuginosa)
decreased 67.0 percent in stand in the 7-year period.

The average annual yield of hay is much greater where the mea-
dows are continuously irrigated in the summer. Because of the
average higher protein content of the sedges, the hay produced on the
continuously irrigated meadow exceeded the hay on the early inter-
mittent irrigated meadow in total protein content by 9.6 percent and
that of the late intermittent irrigated meadow by 40.0 percent.

The results are significant in that any change in irrigation prac-
tice from the continuous system will reduce the productivity of hay
both in tonnage and protein yvield.

Range Resource Surveys

The major part of the field work on the range resource survey
project in Elbert County was completed in September 1939. During
the field seasons of 1938 and 1939, 1,186,560 acres were mapped to
show the location and extent of the various types of native range
lands, agricultural lands, timber lands, and abandoned croplands.
The compilation and analysis of field data and drafting of maps have
progressed very satisfactorily during the past fall and winter. It
was definitely shown that the range stockmen who graze their ranges
in a conservative manner year after year are able to go through a
drought year without mueh difficulty.

Native range land comprises (5.0 percent of the land area on 35
townships in the County; timber lands (Black Forest), 1.4 percent;
eropland, 21.6 percent; abandoned cropland, 8.4 percent; and miscel-
laneous (towns, highways, railroad right of way, ete.), 3.6 percent.
Abandoned eropland is an important problem in the County since
28.0 percent of the sod land that was turned up-side-down is now
abandoned. The return of this land to grass by natural means is an
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extremely slow process. If cropland that is idie 1 to 5 years is used
for grazing purposes, it will be necessary to have 17.8 acres to supply
enough feed for one cow for a month, as contrasted to 3.9 acres
of native range.

Another phase of the survey was to obtain factual data on graz-
ing capacity of the range and abandoned croplands. The purpose
of this study was to obtain more conerete data on the volume of for-
age produced by individual range plants. From eclipped plots, west-
ern wheatgrass yielded 5.4 times more forage than blue grama of the
same density. At the end of the grazing season both species had been
utilized about the same (45 percent) by livestock. On this basis, us-
ing the produet of percent of forage used and the volume produeed,
the caleulated volume utilization rating (‘‘palatability’’), would be
100 for western wheatgrass and 20 for blue grama. The present pala-
tability ratings of our forage grasses are based upon how a grass is
relished by livestock, and the respective ratings for blue grama and
western wheatgrass are 80 and 70 percent. These palatability rat-
ings are not accurate for range species in the Plains region of the
State. Therefore it appears that the volume utilization plan is a
more accurate method of measuring grazing capacity. Additional
studies of this method are to be carried on in the coming field season.

Personnel

Mr. Weldon Shepherd resigned on February 18 to aceept a tem-
porary position in the Department of Agronomy at the University
of Wiseonsin at a considerable increase in salary. Mr. Frank Kapel,
a graduate of the University of Idaho, School of Forestry, and with
a Master of Science degree in 1939 from lowa State College was ap-
pointed on February 20 to fill the position vacated by Mr. Shepherd.

Rural Economics and Sociology

Type-of-Farming Studies

A comparative statement relating to a limited number of winter
feedlots in the northern Colorado area shows that the net return per
head of lambs sold represented a gain of $1.13 for the 1938-39 season
in contrast with a loss of $2.43 per head during the 1937-38 season.
Taking the records that have been assembled during a period of 17
years, it is found that these operators have reported a gain of 32
cents per head. From the standpoint of the farm as a whole, the 1938
calendar year was one of the poorest in this area because of a poor
feeding season in 1937-38 and low erop prices in 1938. The record
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for these same units during the past year indicated considerable im-
provement. The limited group of farms under study showed a net
cash income which was back to 88 percent of the net return in 1937
and was mueh higher than the 1938 average. The number of farms
studied happens to be rather small and will not justify using the
average as an indieation of what farmers did in general. Ilowever,
the relative changes in cash incomes do reflect what is going on in
one of the most important irrigated areas in the State. Farm records
were assembled as usual in northeastern Colorado, but the summaries
of these have not been completed and it is not possible to indicate
trends for this area.

Range Cattle and Sheep

During the early part of the current fiseal year approximately
70 cattle and sheep ranches were visited in northwest Colorado. The
operators of these ranches furnished data relating to the production
and organization of the respective units. This is a continuation study,
the first records in this area having been taken in 1926. A recent
analysis relating to the possibilities of obtaining income from the
cattle business shows a wide range of variation due to such factors as
calf crop, death loss, cow replacement, sale weights, sale prices, and
age at which heifers were bred. Two reports, one dealing with the
factors involved in producing cattle on the range and the other relat-
mg to the business of producing lambs and wool on the range, have
been prepared and will be offered for publication shortly. To clarify
these statistical presentations and to permit a ready comparison for
any size of cow herd and for different sizes of flocks, the caleula-
tions for cattle are based upon 100 breeding cows in the herd while the
caleulations for range sheep are hased upon 1,000 breeding ewes in the
tlock. 'These two reports when made available should prove helpful to
operators who desire to measure the results from different methods
of range management and who require direct caleculations showing
the probable returns for units of various sizes.

Rehabilitation Records

For approximately 2 years this Section has cooperated with the
Work Projects Administration in sponsoring and supervising a study
of farm records obtained from Farm Security Administration clients.
Our first analysis, including the 1937 year’s business, was based upon
261 records, many of which were for part of a year only. From this
group, 155 records from 28 counties were analyzed and were used as
the basis for a special report. The second report, covering the rveec-
ords for the year 1938, included 294 year-long accounts and 283 short
records where data were available for an average of 9.2 months. Re-
ceipts and expenses on these farms are on a comparatively small
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scale in comparison to the experience and records from farms with
better credit ratings. In 1937 the average cash farm receipts on 155
rehabilitation units throughout Colorado were $807, while for the suc-
ceeding year the average farm receipts on 294 units amounted to $933.

Tax Study

The tax study project is being developed in cooperation with the
Work Projects Administration, but it has not been carried for a suffi-
cient length of time to permit a summarization of results. Information
relating to the sale of farm tax certificates has been assembled in 20
agricultural eounties, and 15 additional counties are being solicited at
the present time. The data for the first group are being tabulated
and mapped in two sets, the first of these showing the length of
time certificates have been outstanding, the second indicating the land
subject to tax title by county and private parties. Information per-
taining to farm land assessments has also been assembled in this co-
operative enterprise. Since the Bureau of Agricultural Eeonomics
has available actual land use data in these same counties, it will be
possible to make a comparison of the two lists of records and to as-
certain the degree of overassessment or underassessment,

Land Utilization

Beginning in September 1939, this Section entered into a coopera-
tive agreement with the Bureau of Agricultural Economies and the
Extension Service for the purpose of instituting research work in
land use planning. Studies in this field will include such items as
land ownership, land use, crop yields, the place of livestock produe-
tion in the respective types of farming, the sale of tax certificates,
the study of farm land assessments, and the status of rural life in
the areas studied. The following counties have been selected for con-
sideration in this project: Boulder, Delta, Kiowa, Kit Carson, I’hil-
lips, and Rio Grande. These county units are distributed in such a
way that the major type-of-farming areas in the State will have ade-
quate representation in the analysis. In this conneetion a study of
agricultural history in Kit (‘arson County has been made. The re-
sults in this field indicate that the dry years of the early nineties
forced an adjustment to the semiarid environment quite similar to
the present adjustment which may Dbe deseribed as a transition from
grain farming to dairying and cattle raising.

Rural Social Research

Sinee the rural social research projects have not been completed
but are in process of development, the following is a progress report.
1. Population trends in Colorado between 1860 and 1930.—
Approximately 100 tables which show the major population trends
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have been worked out and an equal number of graphs have been set
up to show pictorially the changes that have been made. In this study
special attention has been given to the relationship of population
trends to such factors as agriculture, industry, mining, and major
soeial institutions and social problems. The Work PProjects Admin-
istration has cooperated and assisted in this work.

2. DProblems of youth in some selected areas in Colorado.—Ap-
proximately 1,000 schedules dealing with youth problems have been
analyzed. Tables have also been constructed and graphs have heen
drawn to illustrate the material. The study shows the relationship
of youth problems to the service problems of such agencies as the
Extension Service, schools, and churches, as well as various organiza-
tions and service clubs. In this also the Work Projects Administra-
tion has given assistance.

3. Changes which have occurred in Colorado’s farm and ranch
population during the past year.——This is a cooperative enterprise
with the Division of Farm Population and Rural Life of the United
States Department of Agriculture and the Extension Service. At
least two annual preliminary reports have been made on this project
and a third report will be available shortly. Most of the field work
has been done and a large portion of the data has been collected.

4. lousing conditions, work patterns, and related problems of
sugar beet laborers in Colorado.—Personal interviews were conducted
with 467 families working in sugar beet areas of the Arkansas River
Valley and the northern Colorado irrigated section. The information
relates to housing conditions, work patterns, and related problems.
Some 35 tables have been constructed to date, and several graphs
have been prepared in the analysis of the statistical data in question.
In this field the National Youth Administration has cooperated.

Seed Laboratory

Control of weeds is one of the most important problems on every
farm. Wradication is of little value if new infestations are started by
planting weed seeds.

The Seed Laboratory is set up to furnish to farmers information
as to the quality of seed they plant. It is eharged with the duty of
enforcing the State seed law which requires accurate labeling of all
seeds sold or offered for sale. It serves various groups interested
in seeds, such as farmers, dealers, and investigators.
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After being closed 3 months for lack of funds, the laboratory was
opened on July 1 with a limited staff of one analyst and a part time
secretary. On October 1 an assistant analyst was added. Since the
appropriation made by the Legislature for the present biennium was
$1,000 less than for the previous one, it has been impossible to employ
additional help for the busy season as has been the custom in pre-
vious years.

A total of 1,774 samples have heen tested. Approximately one-
third were submitted by dealers, one-third directly by farmers, and
one-third by all other agencies combined. There are at the present
time 273 samples on hand to be tested.

Since funds were insufficient to earry on a state-wide inspection
in connection with enforcement of the pure seed law, a survey of one
county has been made. In cooperation with the county extension
agent samples were collected from lots which farmers were planting.
These samples show that farmers are still planting seeds of noxious
perennial weeds and low-germination erop seeds.

Miss IHelen Kroeger, assistant seed analyst for the past 3 years
at such times as there have been funds to pay her, resigned April 30
to accept a position with the United States Department of Agriculture
at an increased salary and continuous employment, leaving the lab-
oratory with a staff of one. It iy possible, therefore, to offer as-
sistance in the weed problem to only a limited number of citizens of
Colorado.

Engineering Division

Civil Engineering Section

Division of Work

The work of the Civil Ingineering Section has been divided
among the staff members as follows: DMr. William E. Code has been
placed in charge of investigations on the use of ground water for
irrigation ; Mr. Maxwell Parshall has charge of the work which relates
to meteorology ; Mr. Adrian R. Legauit is in charge of materials re-
search as related to rural housing and agriculture; Dr. Dwight Gun-
der is responsible for making investigations on a theory of hydraulic
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model testing, particularly models in which sediment is moved by the
flow ; Mr. Ralph L. Parshall directs the work relative to snow sur-
veys and irrigation struetures; Mr. Carl Rohwer directs work relative
to the design and operation of pumping plants.

The foregoing outline indicates the division of responsibility for
planning and execution of the projects within this Section. Each of
the men makes a monthly progress report on his particular projeets
and is responsible for bringing each one to its logical conelusion.

Projects
High-Strength Wire for Concrete Reinforcement

The feasibility of using high-strength wire for reinforcement
in precast concrete beams is being investigated by Mr. Legault. If a
practical method for making such beams is devised, they may become
of importance in the construection of homes, especially rural homes
and farm structures which have inadequate fire proteetion.

Preliminary tests indicate that by using a high-strength steel wire
in place of the ordinary steel bars to reinforce precast concrete beams,
a reduction of approximately 50 percent in the quantity of steel neces-
sary may be possible. Several heams have already been ecast and com-
parisons made between wire reinforcement and ordinary reinforce-
ment bars. This project is about 15 percent. complete.

Waterproofing of Adobe Construction

) Mr. Legault is investigating and attempting to devise methods
for waterproofing adobe construction. The importance of adobe con-
struetion in rural areas need not be stressed here,

Various adobe structures have been examined, test blocks have
been prepared, and at present tests are in progress comparing the
relative merits of three different means of waterproofing. The pro-
Ject is about 20 percent complete.

Experimental Check of Rohwer Evaporation Formula

By comparing computed values with the 50-year record of the
Colorado Experiment Station, Mr. Maxwell Parshall and National
Youth Administration student assistants are checking the reliability
of the Rohwer formula for caleulating evaporation. The work is ap-
proximately 65 percent complete,

Meteorological Observations

To keep a complete record of the climate at Fort Collins, daily
observations on temperature, precipitation, wind direction and ve-
locity, evaporation, relative humidity, terrestrial radiation, and
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ground temperatures at various levels are taken by Mr. Maxwell Par-
shall and assistants.

Apparatus for Measuring Fall Velocity of Particles in Water

Dr. Gunder and assistants, through analytical analysis and lahor-
atory experiments, are attempting to develop apparatus for measuring
the fall veloeity of particles in water. This apparatus is necessary
in order to make a more fundamental investigation of the action of
sand in hydraulic models. The project has just been initiated.

Separation of Sand According to Fall Velocity in Water

A project for development of a hydraulic sand classifier for sep-
aration of sand according to fall veloeity in water has just been ini-
tiated and is being carried on by Dr. Gunder and assistants through
analytical analysis and laboratory experiments. This apparatus is
also a preliminary step in a broader investigation of the movement of
sands in hydraulic models.

Design and Invention of Irrigation Structures

Mr. Ralph Parshall is carrying out experiments in the laboratory
and in the field for development of structures which will improve irri-
gation practice. Structures for the measurement of water, sand traps
for removing sediment from irrigation channels, and erosion control
structures for prevention of channel sconr are being investigated.

During the last year several experiments have heen made on sand
traps and Parshall measuring flumes. A revised manuseript of
Farmer’s Bulletin 1685 of the United States Department of Agri-
culture, ‘‘Measuring Water in Irrigation Channels’’, has been pre-
pared.

Irrigation Use of Ground Water in the South Platte Drainage Basin

To ascertain the amount of ground water used for irrigation pur-
poses in the South Platte drainage area, a project has been initiated
this year. Both drought and cheap power for pumping have tended
to increase the number of irrigation pump wells used in Colorado.
The present rate of development will produce approximately 300 new
irrigation pumping plants in the South Platte drainage arvea alone
during the present irrigation season.

In order to guide this development now and in the future, a body
of faets should be aceumulated. Ground water should be looked upon
as a supplemental source of water to be used to bridge drought pe-
riods. Overdevelopment may result in great finaneial loss to farmers
and power companies of the State. To get a body of facts relative to
supply and use of ground water, it is important that a project such
as this be supported.
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Mr. Code, assisted by members of the Colorado Water Conserva-
tion Board, will measure the flow of all wells in the South Platte
drainage ; the data will be summarized later in the office.

Fluctuation of Ground Water Levels

Mr. Code is making field observations and office analyses to as-
certain if possible the effect of irrigation usage on ground water levels
in the South Platte drainage basiu.

Design and Operation of Pumping Plants

Under a project assigned to Mr. Rohwer by the United States
Department of Agriculture, he and his assistants are investigating
design, operation, efficiency, and economy of irrigation pumping
plants by a combination of field observations, laboratory experiments,
and office analysis. The work has been in progress for some time.
During the year one bulletin has been published by the Department
of Agriculture, Circular 546, ‘‘Putting Down and Developing Wells
for Irrigation.”” Manuseripts for two other bulleting are in prepara-
tion.

Photographic Method of Making Snow Surveys

To investigate the feasibility of making snow surveys by photo-
eraph, Mr. Maxwell Parshall and assistants will take photographs of
selected portions high up in the Poudre drainage area at mouthly in-
tervals. These photographs will bhe critically examined later to dis-
cover some key by which they may be correlated with the amount of
stored moisture in the watershed. In the past these photograplhs have
been taken from a particular location on the ground. In the future
airplanes may be used to assist in taking the pictures.

From a given point monthly pictures have been taken of one see-
tion of the Cache la Poudre watershed during the season of snow
cover for the past 2 years. These pictures indicate that the method
has promise, but airplanes should be used to get closer to the section
being photographed.

Snow Course Measurements

Snow course measurements made by Mr. Ralph Parshall and as-
sistants to accurately measure moisture content in the snow cover for
the purpose of predieting the spring and summer runoff are widely
used by agricultural people, bankers, and engineers. They are neces-
sary for intelligent planning of crops, regulation of storage reser-
Vvoirs, and safe loaning of money for agricultural purposes.

Measurements by means of snow tubes on numerous snow courses
I Colorado and neighboring states are made. This method actunally
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measures the moisture in the snow pack, and by taking averages fairly
good estimates can be made of the total water stored in the snow cover.

For several years snow course measurements have been made in
Colorado as well as in the rest of the Western States. The projeet as
a whole is a Government project, but each of the states in the West
is cooperating in one way or another with the Government in obtain-
ing these data. Enough records are now on hand to permit prelimi-
nary studies showing the relation between snow surveys and water
supply for the following summer.

Personnel

Mr. Code and Mr. Maxwell Parshall are full-time workers i the
Civil Engineering Section, and Mr. Legault and Dr. Gunder are part-
time workers. Mr. Ralph Parshall, Senior Irrigation Engineer, and
Mr. Rohwer, Irrigation Engineer, United States Department of Agri-
culture, are government cooperators.

Mechanical Engineering Section

Activities of the Mechanical Engineering Section have been con-
fined to work on sugar beet machinery. This project is in coopera-
tion with the Bureau of Agricultural Chemistry and Engineering
of the United States Department of Agriculture. Considerable help
was received from the Botany Section through Dr. C. Guinn Barr,
and finaneial support was received from the United States Sugar Beet
Association.

Single Seed Ball Planting

More nearly complete mechanization of the growing of the beet
crop has been attained. One contributing factor to this mechaniza-
tion has been the single seed ball planter, the development of which
started at this Station. This single seed ball planter places the seed
at more regular intervals in the row than has been previously possi-
ble. This makes more single plants in the row and eliminates many
of the bunches. As a result of this improved distribution of plants,
the operation of thinning is much easier; in fact it makes mechanical
thinning more nearly practical. Several commercial concerns are now
building single seed ball planters. Commercial fields of beets were
raised without the customary stoop labor, and the industry all over
the United States is inclined to follow this practice.
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Storage Losses in Beet Piles

With the advent of mechanical® harvesting and the possibility
of mechanically thinning beets, there is the probability that more of
the beets will be bruised, or that there will be more small beets in the
pile, or that there may be more dirty beets going to the storage piles.
These probabilities made it desirable to make some preliminary studies
on storage losses. It has been accepted as a fact that losses in piles
amounted to half a pound of sugar per ton of beets stored per day of
storage. This, in the entire country, would be equivalent to several
million dollars per year.

This preliminary study was to ascertain the effect of tempera-
ture on the respiration rates of beets stored under the different con-
ditions that might be obtained by beets under mechanical culture.
This 1 year’s study has yielded respiration rates for beets under a
wide range of temperatures and has shown the desirability of good
cireulation of air through the piles to prevent the heat of respira-
tion increasing the temperatures up to a danger point, that is, a
point where anaerobie respiration inereases and serious losses result.

Editorial Service

The Station Editorial Service during the year 1939-40 has issued
the following publications:

Popular Bulletins

No.
454—*The Potato and Tomato Psyllid and Its Control on To-
matoes’, by George M. List.

455—'Colorado’s Poisonous and Injurious Plants”, by L, W,
Durrell and I. E. Newsom.

456—“Analysis of 50 Years Record of Meteorological Data Tak-
en at the Colorado Experiment Station, Fort Collins, Colo-
rado’’, hy Maxwell Parshall.

457—"“Educational Foundations for Rural Rehabilitation’”, by
R. W. Roskelley and Olaf F. Larson.

458—**Orchard Management in Colorado”, by E. P, Sandsten, F.
M. Green, and L. R. Bryant.

459—*‘Restoring Colorado’s Range and Abandoned Croplands”,
by E. W. Nelson and W. O. Shepherd.
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Technical Bulletins

No.
26—Color Photography in Soil Studies’’, by Lindsey A. Brown
and Maurice N. Langley.

27—"“Preparing and Baking Yellow Sponge Cake at Different
Altitudes’”, by W. E. Pyke and Gestur Johnson,

Quarterly Bulletins
Vol. I, No. 3, Colorado Farm Bulletin, July-September 1939.
Vol. I, No. 4, Colorado Farm Bulletin, October-December 1939.
Vol. II, No. 1, Colorado Farm Bulletin, January-March 1940.

Vol. II, No. 2, Colorado Farm Bulletin, April-June 1940.

Annual Report

Fifty-Second Annual Report, Colorado Experiment Station.

Other Publications

During the year 28 papers by Station staff members for publi-
cation in scientific journals and elsewhere have been edited, as have
the following mimeographed bulletins:

“Colorado Rehabilitation Farms, Income and Expense, 1937,
by R. T. Burdick.

“Farm Family Standards of Living in the Northern Colorado Ir-
rigated Area’’, by Ralph W. Roberts and Olat F. Larson.

“Colorado’s Farm and Ranch Population as of January 1, 19397,
by R. W. Roskelley.

“Symptoms of Nutritional Deficiencies”, by H. 8. Wilgus, Jr.,
and Frank Thorp, Jr.

“Turkey Production in Colorado”, by H. S. Wilgus, Jr., and O, C.
Ufford.

“Feeding Chickens’”, by H. S. Wilgus, Jr., and O. C. Ufford.

‘A Practical Poultry Improvement Program for Colorado’, by
H. S. Wilgus, Jr,, and 0. C. Ufford.

“Selection of Feedstuffs for Poultry”, by H. 8. Wilgus, Jr., and
0. C. Uftord.

“Spray Program tor Fruits in Colorado.”
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The office has on hand, awaiting publication when funds permit,
the following manuscripts:

‘““‘Colorado Weeds’”’, by B. J. Thornton and L. W. Durrell (revi-
sion).

‘“Possibilities for Cattle Income’, by R. T. Burdick.

‘“Colorado Farm Bulletin’’

The Colorado Farm Bulletin, devoted to ‘‘presenting in popu-
Jar form and with seasonal timeliness the findings of scientific re-
search, with resultant recommendations,”” has eontinned to meet with
popular approval. DBecause requests for the Bulletin have been num-
erols, it has been necessary to increase the number printed from 4,000
to 4,200, even though ‘‘dead timber’ was cut from the mailing list
through cooperation of county extension agents. A lower bid from
the printer on the second year’s publication of the Bulletin has made.
it possible to expand the mailing list without an inerease in cost.

News Writing

Obtaining material for and writing news articles regarding work
of the Station for publication in newspapers and other periodicals
throughout the State is a new funetion this year of the Station Edi-
torial Service. IForty-three articles have been written for distribution
through ‘‘News Notes’’ of the College, and six special features and
pictures have been prepared for publication in newspapers and farm
magazines. Information was assembled on mechanical eulture of
sugar beets and this was used on a national farm broadcast.

Journal Series

In accordance with action by the Station Council two series of
Journal articles are being established, scientific and miseellaneous.
Reprints or typewritten copies are being filed in duplicate in the Sta-
tion editorial office where they are to form a permanent record. A
third series for abstracts also is to he established.

Miscellaneous Activities

Other activities inelude:

Preparing bulletin displays for the meeting of the Colorado-Wyo-
ming Academy of Science and for farmers’ days at Avon and at
Akron.

Editing of material for the Colorado Poultry Improvement Plan
yearbook in which appeared 15 articles by members of the Station
staff.
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Alding in preparation of publicity for Colorado Liamb and Wool
Week.

Speaking to technical writing and journalism classes of the Col-
lege on work of the Station Editorial Service.

[n addition to her other work in this office, Miss Josephine
Lambe, a student assigned by the National Youth Administration, is
indexing Station publications. This index is beginning with bulleting
of 1919, the oldest which were not indexed in the previous compilation
published in 1921. DMr. James G. Ilodgson, College librarian, has
given Miss Lambe advice in this work.

Personnel

The present editor began work of this office on July 27, 1939.
Ilis gratitude is due the former editor, Mr. James R. Miller, for help
in becoming familiar with the work.

Staff Contributions

Barr, C. Guinn. Polysaccharides of the Vegetative Tissues of Maize. Plant
Physiol. 14:737-53. Oct. 1939

Barr, C. Guinn. Organic Reserves in Bindweed. Jour. Agr. Res. 60:391-
413. March 15, 1940

Barr, C. Guinn, Reuszer, H. W., and Thorp, Frank Jr. The Chemical
Composition of Swuckleya suckleyuana. Science 90:497-98. Nov. 19339

Beach, George A. Carnation Yield and Quality as Affected by Watering
and Phosphate. Amer. Soc. Hort. Sci. Proc., 1939. 37:1022-26

Bodine, E. W. Bacterial Ring Rot of Potatoes in Kern County, California.
Plant Disease Reporter 23(11):199. June 15, 1939

Bodine, E. W. Bacterial Wilt and Ring Rot Disease of Potatoes. Proc.
21st Annual Conf. Western Plant Quarantine Board. State of Cali-
fornia Department of Agric. Special Publication No. 174:99-100.
1940

Bodine, E. W. DPeach Mosaic Disease in Western Colorado. Proc. 21st
Annual Conf. Western Plant Quarantine Board. State of California
Department of Agric. Special Publication No, 174:78-80. 1940

Bryant, L. R. Sour Cherry Rootstocks. Amer. Soc. Hort. Sci. Proc., 1939.
37:322-23

Daniels, L. B. Appearance of a New Potato Disease in Northeastern Colo-
rado. Science 90:273. Sept. 22, 1939

Deem, A. W. and Thorp, Frank Jr. Toxic Algae in Colorado. Jour. Amer.
Vet. Med. Assoc. 95(752):542-44. Nov. 1939

Deem, A. W., and Thorp, Frank Jr. Coccidia and Coccidiosis in Feeder
Lambs. Jour. Amer., Vet. Med. 96:733. June 1940
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purrell, L. W. and Deem, A. W. Toxic Algae in Colorado (abstract).
Jour. Colo.-Wyo. Acad. Sci, 2(6):18. April 1940

Forsberg, J. L. The Effects of Growth Inhibiting Substances on Fusaria
on Carnations (abstract). Jour. Colo.-Wyo. Acad. Sci. 2(6):36.
April 1940

Gassner, F. X. Studies in Canine Coccidiosis. Jour. Amer. Vet. Med.
Assoc. 96(755):225-29. Feb. 1940

Gassner, F, X. An Improved Iodine Apparatus. Indust. and Eng. Chem.
12(2):120. Feb. 1940

Gassner, F. X. and Thorp, Frank Jr. Studies on Thysanosomae actinioides.
Jour. Amer, Vet. Med. Assoc. 96(756):410-11, March 1940

Hoerner, J. L. Control of Tomato Fruitworm (abstract). Report of Rocky
Mountain Entomologists Conf. Page 29. Aug. 1939

Jones, C. R. A New Household Pest for Colorado (abstract). Report of
Rocky Mountain Entomologists Conf. Page 23. Aug. 1939

Jones, C. R, A New Household Pest tor Colorado, P’tinus fur L. Pest
8(5):22. May 1940

Kreutzer, W. A. Host-Parasite Relationships in Pink Root of Allium cepa.
I. The Pigment of Phoma terrestris. Phytopathology 29(7):629-32.
July 1939

Kreutzer, W. A. The Pigment of Phoma terrestris (abstract). Jour. Colo.-
Wyo. Acad. Sci. 2(6):36. April 1940

Kreutzer, W. A. Recent Advances in Mycology (abstract). Jour. Colo.-
Wyo. Acad. Sci. 2(6):16. April 1940

Kreutzer, W. A., Durrell, L. W., and Bodine, E. W. Pathogenicity and
Sexual Phenomena Exhibited by 7. capsiei (abstract). Jour. Colo.-
Wyo. Acad. Seci. 2(6):35. April 1940

Leonard, W. H. and Clark, A. G. Field Plot Technique. Burgess Publish-
ing Co., Minneapolis, Minn. 1940. 271 pp.

Lute, Anna M. DPersistence of Impermeability in Alfalta Seeds (abstract).
Jour. Colo.-Wyo. Acad. Sci. 2(6):35. April 1940

Mervine, E. M. and McBirney, S. W. Mechanization of Sugar Beet Plant-
ing and Harvesting. Agr. Eng. 20(10):389-94. Oct. 1939

Metzger, C. H. and Glick, D. P. A Promising Method for Eradicating Bac-
terial Wilt and Ring Rot from the Potato., Amer. Potato Jour.
17(2):45-53. Feb. 1940

Pyke, W. E. and Johnson, Gestur. The Relation of the Calcium Ion to
the Sloughing of Potatoes. Amer. Potato Jour. 17(1):1-9. Jan.
1940

Reuszer, H. W. The Eftfect of Benzoic Acid Compounds upon the Abun-
dance of Microorganisms, Including Azotobacter Organisms, in a Soil.
Trans. Third Comm. International Soc. Soil Sci. A:151-160. 1939

Robertson, D. W. Barley Genetics in Colorado. Presented at Interna-
tional Genetics Congress, Edinburgh, Scotland. Aug. 1939



60 COLORADO EXPERIMENT STATION

Robertson, D. W., Lute, A. M., and Gardner, Robert. Effect of Relative
Humidity on Viability, Moisture Content, and Respiration of Wheat,
Oats, and Barley Seed in Storage. Jour. Agr. Res. 59(4):281-971,
Aug. 15, 1939

Robertson, D. W,, Fifield, C. C., and Zeleny, Lawrence. Milling, Baking,
and Chemical Properties of Colorado-Grown Marquis and Kanred
Wheat Stored 9 to 17 Years. Jour. Amer. Soc, Agron. 31(10):851-
56. Oct. 1939

Robertson, D. W. and Coleman, O. H. The Addition of Two Factor Pairs
for Chlorophyll-Deficient Seedlings to the Linkage Groups of Barley.
Jour. of Genetics 39(3):401-410. March 1940

Rohwer, Carl. Putting Down and Developing Wells for Irrigation. U. S.
D. A, Circular No. 5§46. Feb. 1940

Rohwer, Carl. The Present Trend in Evaporation Experiments. Proc.
Hydraulics Conf., Bul. 20, Univ. of Iowa Studies. March 1940

Simonds, A. O. Dioxan Dehydration for Paraffin Embedded Fucus Slides.
Stain Techunology 14(3):101-102. July 1939

Simonds, A. 0. Some Histological Studies of Winter Injured Raspberry
Canes (abstract). Jour. Colo.-Wyo. Acad. Sci. 2(6):35. April 1940

Thorp, Frank Jr., Harshfield, G. S., Durrell, L. W., and Barr, C. Guinn.
Ozytenia acerosa—a Plant Poisonous for Livestock. Jour. Amer. Vet.
Med. Assoc. 96(754):97. Jan. 1940

Thorp, Frank Jr. and Tanner, Fred W. A Bacteriological Study of the
Aerobic Flora Occurring in Pneumonic Lungs of Swine. Jour. Amer.
Vet. Med. Assoc. 96(755):149-59. Feb. 1940

Weihing, Ralph M. Selfing Alfalfa—Four Methods Compared. Report
Seventh Alfalfa Improvement Conf. 1939. pp. 5-6

Weihing, Ralph M. Good Planting Practices Promote Alfalfa Yields.
Western Farm Life. April 1, 1940

Wilgus, H. S. Jr., Norris, L. C., and Heuser, G. F. The Role of Manganese
in Poultry Nutrition. Seventh World’s Poultry Congress and Expo-
sition Proc., 1939. Pages 171-74.

Wilgus, H. S. and Patton, A. R. Factors Affecting Manganese Utilization
in the Chicken. Jour. Nutrition 18(1):35-45. July 10, 1939
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Your acting Director wishes to express his appreciation to the
whole Station staff who so freely cooperated in a trying situation,
and to the President and the Board for helpful suggestions and ex-
cellent advice. No doubt mistakes have been made, but actions have
been taken only after consultation with all interested parties.

Very truly yours,

Acting Director.




FINANCIAL REPORT, COLORADO EXPERIMENT STATION

For the Year Ending June 30, 1940

Hatch Adams Purnell Bankhead- State mill Special Pure-Seed Total
DR, fund fund fund Jones fund  levy fund I’n.ud fund funds
Balanee July 1, 1930 1 £15,061.00 £ 1,010.94% e B 14,050,068
From the treasurer of the United Stuates as l‘u_-'r
appm&riauuns for the fiseal year ending
June 30, 1040, under the Acts of Congress ap-
proved Mareh 2, 1887 (Hateh fund)i, March 16,
10046, (Adams fund), Febroary 24, 1925 (Par-
nell fund), and June 20, 1035 (Bankhead-
Jones fund) F15,000,00 F15,000.00 F60,000.00 248000 112,430,904
Other sourees than the United States e s SaA00sL 00,580,058 £ 4,500,000 154, 487,80
CHR. £15,000.00 £15,000.00 SO0L000.00 22 43096 FO5 482 SO5.5245.04 AHNLOO  E280,018.82
To salarvies ... .. T4.560.00 15,000,046 H0,714.00 15,7206 3T, THH 11.640.80 140.972.95
Labor 2.831.45 1,449.05 10,541.06 HO2T 0 203,550.10
Statiovery and office supplies 20810 121,65 Sa0a8 0.0 1.228.04
Seientifie supplies, consumable 1.4120.00 428 80 148110 1o01m.12 h112.19
Feeding stuffs 0040 1,046,005 T.145.41 087.11 T 440,05
Sundry supplies N 11,65 15,06 1,580,740 1,524.41 A51748
Fertilzers oo 318 108648 141.63 B4
Communication serviee 12429 16,45 1.247.0 LOGAT 1.6487.40
Travel gxpenses 140,00 1.500.08 21178 dalnsne 1,100,480 s.501,08
Transportation of things 11.20 152040 = 1.428.01
Muablications o054 A.450.41 2500 A.030.05
Heat, Hight, water, and power A2 2.458.35 4,021,858 TALL68
Furniture, Turnighlngs, and fIXtOres . ... e 12713 214,65 #4700
Library QA 455,00 15047 #7170
Selentifle equipment e, 1,044.55 S20.00 1.001.71 1.446.10 S015,005
Livestoek ... T.015.45 3.490.03 11,105,458
Tools, machinery, and applinnees S22 2377638 121831 a.020.08
Buildings and land BR.50 as2.20 4.777.02 1.082.86 [ERER R
Contingent expe L.75 W7 14852 I8T.54
S10,000,00 S15,000.00 60,000,060 R22 430,90 BO5,502.23 EI5.405.15 § 450000 B247 81834
Balanee on hind June 30, 1040 3,072.5 an0eTey 33,100,458
Grand total $15,000,00 §15,000,00 SH0,000.00 S22 450,06 FOS 482 86552004 £ 450000 £280,018 82

*Overdraft,

*“loeludes $2025 from speelal approprintion, H, B, 424,







