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Director’s Annual Report
Sixtieth Fiscal Year 1946-1947

Colorado Agricultural Experiment Station

To the President and State Board of Agriculture:

What's New In Farm Science
The Colorado Agricultural Experiment Station is completing 

a year in which there has been more change in personnel, more 
confusion with respect to continuity of research projects, per
haps less return per dollar expended than in any year during the 
war and, the director trusts, than in any year ahead.

The program of the Experiment Station must be geared to 
the triple function of aiding agriculture in its depleted resources, 
and in meeting the economic problem of feeding Colorado resi
dents. At the same time care must be taken to avoid the dangers 
in burdensome surpluses and the resultant keen competition.

Rebuilding soil fertility is the immediate problem, now near
ing the danger point in Colorado. The Station must meet this 
problem by expanding research on soil fertility, application of 
commercial fertilizers, alkali elimination, crop rotation, water 
utilization, and diversification to provide balance between crops 
and livestock.

Sharply increased need for research in the Platte and Colo
rado River Basins is due to the development of several trans
mountain water diversion projects in the State. Expanding the 
Institute of Irrigation Engineering and more closely integrating 
the Agronomy and Civil Engineering Sections, as well as parts 
of other sections, will facilitate needed research in this field.

Near completed work on sugar beet machinery indicates the 
Station’s preparedness to continue its efforts toward further 
mechanization and simplification of farming operations. Indus
trialization of agriculture is in full swing. New projects on 
methods of handling hay to yield the highest nutritive value 
with the least effort will be stressed, and mechanical potato 
harvesting equipment is to be investigated.

The economic problems of agriculture are being met by con
tinued research to aid in greater production of higher quality 
handling, and processing practices. The goal is to eliminate the 
plant and animal products through improved breeding, culture, 
production of culls or non-marketable products. Studies on im
proved marketing of peaches and potatoes are planned in Co

University of Colorado at Boulder
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Studies on improved marketing conditions include types of containers. 
Peaches are packed in the popular lug at Palisade, Colorado. Photograph, 
courtesy of Midwest Photo Service, Grand Junction.

operation with the U. S. Department of Agriculture, and devel
opments in consumer pre-packaging are being followed. Research 
in inbred lines of beef and dairy cattle is toward the goal of high
er quality production.

To meet the problems of industrialized agriculture, the Ex
periment Station must be adequately staffed and financed and 
must have a sufficiently broad and flexible program to anticipate 
or at least keep abreast of the needs. The insecticide and fungi
cide experiments of the Station have accomplished much in in
creased yields of crops and livestock gains the past year.

Station Program
The Experiment Station program for the past year has 

changed materially to stress production problems of continued 
heavy demand. The Station program must continue to enlarge 
as Colorado’s agricultural problems continue to increase; as 
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Colorado’s importance nationally in the production of potatoes, 
peaches, wool, celery, carrots, and other crops increases; and as 
the population grows in the cities and on the farms.

Soils
The laboratory studies of permeability, dispersion and other 

properties of saline soils which affect their suitability for irri
gation and reclamation were continued. These were in conjunc
tion with field investigations to evaluate and develop new tech
niques and procedures for classifying saline soils. In addition to 
these studies, cooperation with the Soil Conservation Service on 
land classification standards was continued.

The eleventh year of a comparison of two crop rotations, one 
with alfalfa and the other with no legume, was completed in 
1946. On portions of the land where no fertilizers were used, a 
gradual decline of crop yields occurred during the 11-year period. 
A much greater decline occurred, however, in the rotations with
out alfalfa. The following condensed table shows the compara
tive yields for 1946.

8-year 
with

rotation 
alfalfa

5-year 
without

rotation 
 alfalfa

With Without With Without
phosphate phosphate phosphate phosphate

Corn (bu.) ................... ............ 74.9 74.1 60.1 57.9
Sugar beets (tons) ....... ............ 13.9 10.3 10.5 8.6
Wheat (bu.) ....................... ............ 45.2 42.3 33.4 32.4
Barley (bu.) ............ 47.0 40.3 48.6 37.2

The crop yields and soil and plant analyses indicate that 
available phosphate declined in both rotations and that available 
nitrogen suffered a marked decline in the rotation without alfalfa. 
The alfalfa apparently maintained the average available nitrogen 
at about the same level during the experiment in the rotation 
with alfalfa. Analyses of plant samples from 150 sugar beet 
fields were made during 1946 to study in part the effect of pre
vious crops on the available plant nutrients. The results of the 
study indicated that a pronounced depression of the available 
nitrogen usually followed a corn crop. Phosphate deficiency was 
generally more pronounced following alfalfa.

The second phase of the project on the study of methods of 
restoring the productive capacity of land after the surface soil 
has been removed by land leveling or erosion, showed interesting 
results and good recovery as indicated by the corn yield on the 
plots receiving manure. Commercial fertilizers did not give the 
response obtained from manure.



6 Colorado Agricultural Experiment Station

Soil tests were run on potato plots to determine the pH, 
salts, mechanical analysis, nitrate, nitrogen, phosphate, and 
potash. Treatments included rates and combinations of nitrogen, 
phosphorus, potash and copper, iron, and manganese. Records 
were taken on effects of the treatments on yield, cooking quality, 
color, grade, and storage quality. The application of a complete 
fertilizer (1-4-1) or 30 pounds of nitrogen, 120 pounds of phos
phate, and 30 pounds of potash per acre increased the yield of 
potatoes planted after sweet clover by 40 percent over the un
fertilized plots. This is the result of one year’s test. In green
house tests with poor and good San Luis Valley soils, the addi
tion of calcium sulfate at the rate of 3 tons per acre improved 
both soils and their leaching. Copper, iron, and manganese ap
plications failed to produce significant effect on yield and color 
of potatoes this past year. Applying 300 pounds per acre of 
10-18-5 fertilizer produced a higher yield of U. S. No. 1 potatoes 
than unfertilized potatoes in the San Luis Valley at odds of 99:1, 
which is highly significant to the important potato-growing areas 
in the State.

Fertilizer trials on land leveling project. Dark patches showing greater 
growth were treated with either commercial fertilizer or manure. Light 
patches were untreated.
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Application of minor elements to the soil around and into 
chlorotic peach trees showed that soil application of ferrous sul
fate restored chlorotic trees to normal color in 80 percent of 
those treated in the Palisade and Delta districts. It is more com
mon on soils of high lime content where iron is apparently fixed 
or available. Results show the research approach should be on 
a broad orchard-soil-management basis rather than by the use 
of temporary treatments.

Preliminary results of study indicate death losses of plants 
can be reduced by thorough aeration of the steamed soil before 
planting and by frequent light watering of the plants.

Irrigation
It is quite definitely known that a concrete lining is the most 

effective in reducing seepage, but in most cases it is also the 
most expensive. There are other types of lining such as benton
ite, soil cement, and some newly developed synthetic resins, which 
have been tried but their use is still in the experimental stage. 
Brick and tile linings have proved effective in areas which are 
unsuitable for concrete, either because they are too expensive 
or because they are disintegrated by the chemicals in the soil or 
water. Lining of canals is an economic problem, and to be feas
ible, the cost of the lining must be less than the benefits that 
accrue.

Pumping from wells provides an effective method of sup
plying additional water during periods of drouth as well as an 
irrigation supply in areas not served by streams or reservoirs. 
The data contained in the reports of these studies have been 
used extensively by Soil Conservation Service engineers working 
in irrigated areas. The capacity of an irrigation well depends 
primarily on the depth and diameter of the well, the draw-down, 
the type of screen, and the thickness, character and extent of 
the water bearing formation.

Crops
The Hardistan variety of alfalfa, after breeding and select

ing for several years in small plots, has proved the most prom
ising strain for winter hardiness in Colorado. An increase of the 
strain for seed development is being started this year.

Hardistan has yielded well at Fort Collins and some other 
locations in the State. It is wilt resistant enough to live 10 years 
in wilt-infested soil. Although it has been available as a variety 
for a number of years, it is not grown by seed producers because 
its yield of seed is too small. Selection is in progress to increase 
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resistance to mildew and to maintain the present degree of re
sistance to bacteria] wilt. In the three generations of selection 
made, the advanced materials appear to be improved in seed 
setting and freedom from mildew. Field trials are in progress at 
Fort Collins, Rocky Ford, and Fort Lewis for final evaluation.

An extensive barley testing program is maintained in which 
all new and promising varieties are grown in replicated compara
tive tests to determine their adaptability to Colorado conditions. 
When a high-yielding variety adapted to these conditions is 
found it is further tested in the counties in cooperation with the 
Extension Service. If results are promising, it is increased 
through the seed registration service and released and recom
mended to the farmer.

Considerable work is being done at the Station to produce 
varieties of barley resistant to the more destructive diseases 
prevalent in Colorado. Some of our best yielding varieties are 
susceptible to infection by loose smut. Progress is being made 
in transferring loose smut resistance to Lico, one of our best-
yielding irrigated barleys.

A test on the best date to plant barley is being carried out, 
but conclusive data are not yet available. However, the present 
results indicate that plantings in late March and early April tend 
to give the highest yields.

Another project of importance to the farmer is the funda
mental studies of inheritance in barley. While the results from 
this study may not be used directly by the farmer they are of 
immediate value to the plant breeder. This information can be 
used in determining how to combine the desirable characteristics 
necessary to produce a new variety.

Five tests were completed on hybrid corn and recommenda
tions of the better hybrids were published in February. It is esti
mated that 90 percent of the irrigated-corn acreage is planted 
to hybrid corn and over 30 percent of the dry-land corn is hybrid.

The project on corn improvement was continued and inbred 
stocks of Colorado single and double crosses were grown. Some 
new combinations, which include Station inbreds, have been 
grown in the hybrid tests and show up well for the northern area 
of the State. Some later inbreds are being tested at Rocky Ford.

The Poultry Section found dehydrated beet-leaf meal to be 
fully as satisfactory as dehydrated alfalfa meal at comparable 
levels (5 and 10 percent) in a chick starter mash, when suffi
cient calcium was present. When the ration contained barely 
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the minimum required level of calcium, the beet-leaf meal caused 
a lowering in bone ash. This was probably because of the high 
oxalate content of this product. Preliminary results indicate that 
dehydrated beet-leaf meal can be used satisfactorily to replace 
dehydrated alfalfa meal in a laying ration.

Because controls more effective than poison bait for grass
hoppers in intensive agricultural areas are needed, some re
cently developed insecticides were tested as sprays and dusts. 
While the results are only preliminary, they indicate promising 
controls from benzene hexachloride, chlordane, toxaphene, and 
di (methoxyphene) trichloroethene in dust and spray.

Fruits
Testing material for codling-moth control on apples proved 

DDT to be most effective, and far superior to arsenate of lead, 
which has been considered the standard. One-half pound of DDT 
to 100 gallons of water, used in five cover sprays, was not inferior 
to ¾ pound. The calyx application does not appear to be neces
sary in a spraying schedule in which DDT is used. Five cover 
sprays with three applied against the first brood of worms and 
two against the second brood were not superior to two cover 
sprays against each brood of worms. Omitting the second cover 
spray for the second brood, or what is usually considered the 
fifth cover spray, greatly reduced efficiency. When cryolite was 
used for the second brood sprays in place of the DDT, results 
were significantly less efficient. Sulfur used with DDT for mite 
control did not reduce the efficiency of the DDT for codling-moth 
control.

There is some indication that peach mosaic vectors also can 
be controlled by DDT.

Commercial fertilizer tests on peaches show that yields can 
be increased by the application of nitrogen fertilizers, but the 
fruit is delayed in maturing and is somewhat softer than when 
unfertilized. Phosphate applications increased maturity of 
peaches. Results indicate that the cover crop and cultural prac
tices used are basic to maintaining fertility. Commercial fer
tilizers should be used only in a supplemental way.

Vegetables
Research is being conducted to determine low cost and quick 

methods of identifying virus diseases in tubers of potato seed. 
Cut potato tubers were placed under the ultra-violet light and 
the fluorescence pattern correlated with specific virus diseases. 
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A method of separating the blue-white fluorescence material 
from potato juice by means of N-butanol was developed. The 
extracted fluorescence material came from the juice of tubers 
infected with leafroll, spindle tuber, and rugose virus. Intensity 
of fluorescence varied. By subjecting cut tubers to ultra-violet 
light, virus-infected and healthy tubers can be separated by their 
fluorescence pattern 75 percent of the time.• .

A scab-resistant potato, No. 6317, also resistant to several 
other viruses, is ready for increasing, naming and releasing to 
foundation growers. The Station cooperated with the U. S. De
partment of Agriculture on this project at the Colorado Potato 
Station at Greeley. A cheaper and quicker method of determin
ing virus disease not only in potatoes but probably several other 
crops or plants has been worked out.

Control tests for potato insects were carried out at the 
College farm and in cooperation with W. C. Edmundson at the 
Colorado Potato Station. At Fort Collins 16 treatments, each 
replicated six times, were tested. Records were taken on the 
control of psyllids and the tuber flea beetle. Sweeping records 
indicate a number of other insects are affected. The more effec
tive treatments for psyllids gave a yield about double that from 
the check, the check producing 203 bushels of marketable tubers 
and the best treatment, 432 bushels per acre. The highest yield, 
which is an indication of better psyllid control, was produced 
with 2 pounds of 50 percent DDT to 100 gallons of water. Five 
applications were made in all cases. The differences between the 
highest yield and those secured from other treatments were not 
highly significant.

In the Greeley tests, the efficiency of DDT for flea-beetle 
control was not reduced when used as a spray with bordeaux 
mixture or with dithane, or when used as a dust with 8 percent 
cuprocide or 20 percent zerlate.

Two pounds benzene hexachloride (5 percent gamma iso
mer), in 100 gallons of water gave highly significant control of 
the tuber flea beetle.

Strains of potatoes that had been selected in the greenhouse 
as showing resistance to the psyllid were grown in the field. 
Some strains have shown resistance as indicated by top symp
toms, but the yields of these strains have not been satisfactory. 
Considerable work has been done on the nature of psyllid yellows. 
A study of the salivary glands and toxemia produced in the plant 
by the secretion from these glands has been a major part of the 
work toward a doctor’s thesis.
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The specific gravity distribution method of evaluating potato 
quality was developed in the chemistry laboratories and is prov
ing to be a valuable tool. A method for determining the water-
holding capacity of potatoes also has been developed.

The development of F1 hybrid onions by making use of the 
mode of inheritance of male sterility has shown satisfactory 
progress. The hybrids yield more, are more uniform, and 
store better than standard varieties.

Ranges
During the year, 540 determinations were made on forage 

samples collected by cooperating organizations. Significant 
observations arising from these analyses follow: Samples of 
winter fat and sage obtained from the Western Slope during the 
winter months more nearly retained the protein value of the 
summer months than any of the grasses. Grasses from the Fort 
Collins foothill region are fairly high in protein during the sum
mer months. There winter protein value has not been evaluated. 
Throughout this study of the quality of native forage, the cal
cium-phosphorus ration has been found higher than desirable.

Hereford cows graze on an experimental range of Intermediate wheat-
grass west of Fort Collins.

Beef Cattle
Laboratory and field investigations pointed to the discovery 

that adding small amounts of copper to rations of heavily fed 
beef cattle prevents symptoms of a rickets-like nature and im- 
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pairment of breeding ability. The practical significance and value 
of the discovery is inestimable.

Analysis of over 500 samples of forage has revealed a de
ficiency of carotene in winter roughage grown in the dryland 
areas. This may have an important bearing on the economy of 
beef production on the Great Plains. Winter forage of low car
otene value appears to be more frequently due to improper 
harvesting than any other known factor. This has significance 
in pointing up the practical importance of nutrient conservation 
and better harvesting and storage methods.

Studies at Akron with heifer calves wintered on common 
dryland rations have shown that alfalfa is more effective in 
raising blood vitamin A levels than high-potency fish oils. Blood 
carotene and vitamin A levels of calves wintered on range may 
drop to a dangerously low point before spring, the depletion oc
curring at a more rapid rate than is commonly assumed.

Alfalfa preserved as silage with the addition of phosphoric 
acid has a higher feeding value for steers than alfalfa silage 
preserved without acid, and is approximately equal to corn silage. 
Nutrient conservation is enhanced by this method of preserva
tion.

A foundation cow for one of the inbred lines is shown behind a grid 
used in taking measurements.
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Comparison of the progeny of comprest vs. conventional 
types of Hereford sires is now underway at Fort Lewis. The first 
calves by the sires of the diverse types are on the ground. A 
corollary study of compact-type Shorthorn cattle in a cooper
ator’s herd is also revealing information on the variation in 
types.

In a second phase of the beef-cattle breeding work, six in- 
bred lines of registered Hereford cattle are being established. 
Body scores, weights, and photo-measurements have been ob
tained on all experimental animals.

Using Hereford calves, approximately 7 months of age, an 
experiment was conducted to determine if vitamin A deficiency 
or loss of liver reserves of vitamin A is a factor in the cause of 
abscesses. One hundred and fourteen calves were divided into 
six equal lots. Lot 1 was slaughtered at the beginning of the 
experiment. Lots 2 to 6 were placed in fattening pens on a basal 
ration composed of barley, beet pulp, cotton cake and oat straw. 
Increasing increments of vitamin A in the form of fish liver oil 
were given the lots, and feeding was continued for 10 months. 
Advanced symptoms of vitamin A deficiency developed in lot 2. 
A summary of this experiment is shown in the following table.

Lots Cattle
I. U. vit. A per 

lb. body wt. per 
day (supplement)

I. U. vit. A per 
gm. fresh liver 

at slaughter

Liver 
abseesses 

percentage

1 19 Initial slaughter 202 5
2 19 0 1 26
3 19 25 6 58
4 19 100 74 21
5 19 200 159 31
6 19 500 549 10

As shown in the table, hepatic (liver) stores of vitamin A 
diminished in lots 2, 3, and 4. In lots 5 and 6, the original levels 
were maintained or increased. Despite these differences in vita
min A content of liver, abscesses developed in all lots. These 
data indicate that vitamin A is an unimportant factor in the 
cause of liver abscesses.

It has been proved that carotene deficiency in all matured 
crops in the dryland area apparently is the cause of most of the 
non-reproductive problems in cow herds.

Sheep
The value of sulfur as a means of controlling death loss in 

feedlot lambs has received added proof. A daily level of 1/3 to 2/3 
ounce per lamb appears to be effective in controlling death loss
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Enterotoxemia reacts similarly to apoplexy and lambs may die from 
“overeating” within a matter of hours.

without seriously reducing the consumption of grain and conse
quently the rate of gain. Combinations of protein and sulfur at 
levels ordinarily fed to lambs were not toxic, thus indicating that 
sulfur can be safely mixed and fed with protein concentrates. 
The experiments conducted this year were designed to determine 
the optimum dosage of sulfur to use with our method of self-
feeding grain which has been shown to be conducive to a high 
mortality in unprotected lambs. Results indicate the value of 
sulfur, but further work needs to be done to simplify the meth
ods of application so that its use may be easily adapted to normal 
feedlot practices.

Heavy mortality in both sheep and cattle resulted from 
feeding pellets composed of 44 percent cottonseed meal, 44 per
cent linseed meal, and 12 percent sulfur flour. Chemical analysis 
of these pellets revealed only traces of common poisons. By ex
tracting with carbon disulfide, the pellets were divided into 
sulfur and protein concentrate fractions. Either fraction when 
fed alone was harmless. When recombined, the mixture was 
toxic. It was determined that 10 grams of this mixture per kilo
gram of body weight approximates the minimum lethal dose for 
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sheep. The minimum lethal dose for cattle has not been de
termined.

Research on the fringed tapeworm determined that fertil
ized segments of Thysanosoma actinioides are passed in the feces 
of the host, as is the case with most cestodes. Observations con
cerning such proglottides were recorded, organized and published 
as a paper entitled, “The Identification of Thysanosoma actin
ioides Infections in Sheep by Examination of Fecal Pellets,” pub
lished in the Transactions of the American Microscopic Society, 
Volume 65. On the basis of these findings we are now able to 
isolate infected sheep for anthelmintic and other experiments.

Observations on 18 ewes, slaughtered for consumption on 
the King Ranch, showed that the parasite is common in animals 
5 and 6 years old and that possibly 30 percent of the ewes on the 
ranch are infected with this tapeworm. As many as 38 worms 
were collected from a single animal. The parasite is ordinarily 
considered to be one affecting young animals.

Dairy Cattle
A new pregnancy test for dairy cattle has been discovered 

and is being evaluated. Research on dairy pastures for Colorado 
conditions was started in a small way in 1946-1947.

Poultry
As in previous years, the Wyoming type poultry house was 

consistently more uniform in temperature. Again, egg produc
tion of White Leghorn pullets has been consistently lower in the 
Colorado house. Birds in the Wyoming house recovered egg pro
duction more rapidly following an outbreak of laryngotracheitis 
and fowl pox than those in the Cornell and Colorado houses. The 
wet litter occurring in the winter in the latter two was greatly 
improved by keeping more front windows open at night and by 
opening the rear rafter ventilators about ¾ of an inch.

An old laying house was remodeled in three divisions to 
compare insulated pens having restricted ventilation with the 
original uninsulated pen in which all front windows remained 
open all the time. New Hampshire pullets were used. Despite 
exposure to outside temperatures, the birds in the open unin
sulated pen have laid slightly better than those in the insulated 
pens and have a very low mortality rate. The two insulated pens 
became very damp. This condition was improved by greatly in
creasing the ventilation.
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Results to date confirm the opinion that adequate ventila
tion in an insulated house is essential and that a cold dry house 
is much better than a warm wet one for laying chickens.

The practical value of this investigation is in confirming 
advice to poultrymen to keep the windows open at least enough 
to prevent the house from frosting in cold weather and to main
tain dry litter.

It has been concluded that protamone is of no value in con
trolling leukosis or in improving growth or early egg production 
of pullets.

Fur-Bearing Animals
A disease causing abortion in fur-bearing animals has been 

studied. This disease is apparently contagious. From the uterus 
of infected animals a Salmonella has been isolated and a bacterin 
is now in the process of being prepared. It is hoped that this 
bacterin will be an aid in the control of this disease.

Mechanization and Storing
Thirty-five tons of sugar are lost daily in Colorado in the 

large beet piles at the dumps. Studies on ventilation in, or the 
covering of, piles has indicated some of this loss can be prevented. 
Mathematical calculations were made on the heat transfer 
problems in the beet pile and with this basic information im
proved beet storage systems will be studied. There is evidence 
from the experimental work already done that this high storage 
loss may be reduced 50 percent by artificial ventilation and 
cooling.

Night air blown through this experimental beet pile succeeded in lower
ing the temperature of the pile.
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Ventilation in the insulated house for livestock is still better 
than cold still dry air or wet still warm air in houses not ven
tilated.

Some artificial hay curing has also been done in cooperation 
with a farmer.

A portable form for casting 6-inch concrete Parshall flumes 
was constructed in the hydraulic laboratory for the Rocky Ford 
Highline Canal at their expense, but under supervision of the 
Civil Engineering Section. Plans for the form followed essen
tially those of previously constructed forms with slight improve
ments. However, 12-gauge sheet iron was used on the water 
side instead of plywood or transite employed previously, as the 
latter were unobtainable. Initial use of the form demonstrated 
its practicability.

The ultimate goal in the spring mechanization program was 
to be able to plant beet seed to a final stand. Before this can be 
done two problems must be solved, (1) germinating conditions 
must be improved so that 90 percent of the seed plants will grow, 
and (2) weed-control methods must be improved so that hand 
labor can be eliminated. Last spring experimental plantings were 
made in various parts of the State where 22 different experi
mental devices were tried to improve germination and weed 
control. The most promising of these, along with other new ideas, 
are being checked again in 1947. Planting rates as low as 1½ 
pounds per acre are being checked with a fair chance of success 
as compared to the generally recommended practice of planting 
5 pounds of seed per acre.

Chemical weed-control methods have been given preliminary 
trials and will be continued with the addition of flame weeder 
experiments.

In connection with better land use and increased efficiency 
in the use of water on the Colorado Potato Experiment Station 
an area of about 12 acres was leveled in April 1947. The work 
was planned for the fall of 1946 but inclement weather made it 
necessary to delay operations and the results of moving soil with 
too high a moisture content will be of considerable interest.

Feeding the Family
Frozen peas were used as a uniform source of material for 

tests on the effects of altitude, time of cooking, and pan pres
sure, on the ascorbic acid retention and palatability of vegetables 
cooked in a pressure saucepan.
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Cooking under the same conditions at simulated altitudes of 
sea level, 5,000, and 10,000 feet, did not affect the retention of 
ascorbic acid. Length of time of cooking (up to pressure or min
ute after pressure was reached) or pan pressure (5 or 15 pounds) 
at which the peas were cooked did not affect the ascorbic acid 
content of peas under the conditions of this experiment.

Many different shortenings, butter, margarines, lards, and 
hydrogenated vegetable fats, some with and some without 
emulsifiers, are now on the market for home and bakery use. Such 
shortenings are suitable for use in baked products, but different 
procedures must be used to obtain the best results with each 
type. Altitude is an influencing factor in the determination of 
the best method of handling each fat and in the determination of 
the best formula to use with each one in the baking of cakes. At 
present two types of shortenings, hydrogenated vegetable fats, 
with and without an emulsifier, are being investigated at alti
tudes of sea level, 2,500, 5,000, 7,500, and 10,000 feet.

Although results are incomplete, the best methods of cream
ing and mixing vary with different fats. In addition, the amount 
of liquid varies with the type of fat and with the altitude.

Making The Farm and Ranch Pay
Snow survey and irrigation forecast reports were regularly 

issued for the Colorado, Rio Grande, Missouri, and Arkansas 
drainage basins. These reports cover the conditions existing as 
of the first of February, March, April and May. Forecasts were 
made of stream flow for the period April through August on 
April 1. An amended forecast was made on May 1. In the 35 
forecasts of stream flow in April 1946, the maximum error was 
24 percent. The error for the flow of the Cache la Poudre was 12 
percent high. Estimates on the filling of the principal reser
voirs on the North Platte was 6 percent low.

Motion studies of some farm operations around the State 
have resulted in recommendations which, if carried out, will 
effect much saving in time and labor. Specifically, in the case of 
two dairy barns operated by one company, the labor in barn A 
per cow was just double the labor in barn B.

The shipping of fourteen test cars of peaches out of Palisade 
indicates the value of pre-cooling and superiority of the fan-type 
car over standard-type refrigerator car.

During 1946-47 special attention has been given to securing 
labor requirements and costs for various methods of harvesting 
alfalfa hay. Analysis of these records indicates that the sweep-
stacker, which combines bucking and placing the hay in the 
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stack, is the quickest and cheapest method for stacking. Where 
300 or more tons of hay are harvested annually and fed on the 
farm, the pick-up chopper is the most economical, since the hay 
is delivered to the stack ready for final feeding.

Colorado peaches occupy an enviable position in some mar
kets while meeting stiff competition in others. Colorado peaches 
win approval because of their flavor, color, and freedom from 
insect or disease damage. Because of these conditions, Colorado 
growers have succeeded where others, using similar methods, 
have not. Studies in recent years suggest several possible ways 
to improve the general appearance of the Colorado peach pack:
(1) use more central shed packing to secure greater uniformity,
(2) use ring packing equipment more carefully, (3) remove over
ripe peaches, especially from the bushel pack, (4) label or iden
tify baskets as coming from Colorado, (5) avoid overloading of 
cars, (6) improve methods of pre-cooling to lengthen time that 
peaches will keep enroute.

This study was made by the Economics and Sociology Sec
tion of the Colorado Agricultural Experiment Station in cooper
ation with the Farm Credit Administration and the Western 
Slope peach industry.

Substations
The long-time Experiment Station policy calls for at least 

20 percent of total Station funds to be spent at 8 substations or 
field-plot areas scattered over the State. For 1947-48 only 
$400,000 was available for Station work from all sources; $46,999 
of this, or about 12 percent, is being budgeted for substation 
work. If the total amount for the fiscal year 1948-49 could be 
increased to $500,000, at least $100,000, or double the current 
year’s amount of $46,000, should be spent at these 8 substation 
areas.

The great variety of problems faced by farmers and ranch-
men in Colorado is due to the different conditions and types of 
soil, climate, altitude, and water in various sections of the State. 
These affect agricultural activity in so many ways that no single 
set of research findings is applicable to the entire State.

To enable the research staff to work with problems in the 
major agricultural regions of Colorado, substations are main
tained in these areas. Research findings at these substations are 
included in the general report of research results.

Substations greatly enlarge the scope of agricultural re
search in Colorado. The projects on the substations are under 
the direction and leadership of the members of the staff of the
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main Station at Fort Collins, who by using the substations, test 
their findings under the various conditions existing throughout 
the State.

Agricultural Research
Twenty-one additional chick and rat experiments, involving 

about 3000 chicks and several hundred rats, have been completed 
to ascertain the androgenic potency of concentration of male 
hormones in cow manure throughout the pregnant period and the 
estrous cycle and of various fractions of cow manure extracts.

ASSAY METHOD FOR ANDROGENIC SUBSTANCES: Above cock
erels have greatly increased combs following the feeding of manure from 
pregnant cows. Below are normal untreated chicks.
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Maximum potency during gestation occurred during the seventh 
and ninth months and the last week of pregnancy. It dropped 
sharply to zero following calving. Androgen excretion in manure 
showed a peak in the normal estrous cycle coincident with the 
usual time of ovulation and of corpus luteum maturation. One 
kilogram of dried feces contained androgenic potency equivalent 
to 300 milligrams of methyl testosterone or 180 milligrams of 
androstenedione.

Further progress has thus been made toward the isolation 
of hormonal substances from the manure of pregnant cows which 
may be economically rendered pure enough to be useful in 
treating certain types of reproductive disorders in cattle. One 
ton of fresh potent cow manure of a certain type may contain 
the androgenic activity of about $1,500 worth of pure hormone 
at present prices.

Of the 150 organic chemicals having growth-regulating con
stituents synthesized by the Chemistry Section during the previ
ous year, seven were selected by laboratory and greenhouse tests 
for field trials during the past season. Field tests with Pawnee 
potatoes were carried out at the Colorado Potato Station at 
Greeley, Colorado. One growth stimulant gave a 27 percent in
crease in yield over controls.

Ultra-violet light treatment of commercial weed killers 
lowered the effectiveness of some and greatly enhanced the ef
fectiveness of others.

Study of the browning reaction in potatoes by means of pH 
fluorescence curves has been developed in the Chemistry labor
atories. It has been shown that both amino acids and reducing 
sugars are necessary as reactants in the non-enzymatic browning 
of potatoes. The similarity of the browning reaction in dehy
drated and in fried potatoes was demonstrated. It was shown 
that hydroxymethyl furfural is a primary reaction product re
sponsible for the type of pH-fluorescence curve obtained in the 
early stage of browning. The browning which occurs when 
glucose and amino acids are cooked together, destroys part of 
the nutrients as shown by poorer growth of the microorganism 
in feeding trials. This discovery may have far-reaching signifi
cance in relation to heat damage to nutrients during food pro
cessing. A hot-water-extraction method has proved successful 
in removing the non-enzymatic browning reactants from potato 
pieces. This is applicable to both the dehydration and frying of 
potatoes.

Frozen fruit purees may be effectively protected against 
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enzymatic browning and oxidation for a considerable period 
after defrosting.

A new method of preparing fresh frozen apple sauce has 
been developed. The sauce has a fresh apple flavor and is 
stabilized against enzymatic browning and the development of 
oxidized flavors. 

Cancer growth and tumors in aging bitches has been ar
rested by testicular extracts. This project is an outgrowth of 
industrial studies using agricultural wastes. It is being consid
ered by the Cancer Institute for support.

Seed Laboratory
With the ending of the war, demands on the Seed Labora

tory dropped considerably but the number of samples received 
was still almost three times the number received in 1941, the 
year of reorganization. Seed inspection was conducted more 
thoroughly than in many previous years, with three inspectors 
blanketing the State. Laboratory analyses of the inspection 
samples are gradually being completed. Securing competent help 
is still the major problem.

Weed control studies are being continued in the field and 
along physiological lines in the laboratory. There is no question 
that 2,4-D is the greatest development in weed control to date, 
although it is not the complete answer. Certain weeds are re
sistant and do not respond to ordinary treatment with 2,4-D. 
However, some headway is being made in the development of 
special methods for treating weeds of this type.

The development of selective herbicides that function in the 
opposite manner from 2,4-D herbicides, that is, destroy grass 
plants without severe injury to the broad-leaved plants, and the 
development of methods of controlling water weeds are of much 
concern and are being watched with a view to active participation 
in the future.

The activities in weed-control investigations involve coop
eration with the Divisions of Agronomy, Forestry, Poultry, and 
the Sub-Stations in the College and with the Forest Service, 
Bureau of Plant Industry, and Beet Sugar Development Foun
dation.

Editorial Service
Scientific journals published 31 manuscripts bearing scien

tific series numbers, and 44 manuscripts were published in popu
lar journals or mimeographed forms under the Station miscel-
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laneous series numbers. There were 25 other contributions pub
lished during the year in miscellaneous types of publications. 
There were 117 news stories written, and in all cases these were 
used by the office of information at the college for radio releases.

Monthly Publications
Twelve issues of the Colorado A & M News made up volume 

I and were published monthly during the fiscal year 1946-1947.

Technical Bulletins:
No. 34 “Ground Water Supply of Prospect Valley, Colorado” by W. E. 

Code.
No. 35 “Fertilizer Studies with the Red McClure and Bliss Triumph 

Varieties of Potatoes in the San Luis Valley” by John G. Mc
Lean, Walter C. Sparks and A. M. Binkley.

No. 36 “A New Technique of Field Crop Labor Analysis” by R. T. Bur
dick.

Annual Report
Fifty-Ninth Annual Report, Colorado Agricultural Experi

ment Station, 1945-56.

Staff Contributions—1945-1947
Atkinson, R. E. and Robertson, D. W. Rust—the Shifty Enemy of Wheat. 

Western Farm Life. March 1947. Misc. Series 356
Bailes, Eugene L. and Payne, Merle G. Colorimetric Method for Determin

ation of DDT. Ind. and Eng. Chem. Analyt. Edition 17:438-40. July
1945. Sci. Series 192

Barmington, R. D. Good Cultural Practices Help Beet Mechanization. Colo. 
A & M News 1(9) :6. March 1947

Barmington, R. D. C. E. West Grows 25 Acres of Sugar Beets Mechanical
ly. Colo. A & M News 1(6) :5. Dec. 1946

Barmington, R. D. Critical Plate Seeds of Sugar Beet Planters. Proc. 
Amer. Soc. Sugar Beet Tech. 1947. Sci. Series 242

Barmington, R. D. and Connell, W. E. Putting Up Alfalfa Silage Easier 
with Field Chopper. Colo. A & M News 1(4) :7. Oct. 1946

Beach, George A. Landscape Design for the Farmstead. Trans. Western 
Colo. Hort. Soc. pp. 159-62. Jan. 1946. Misc. Series 320

Beach, George A. Strawberry Production in Colorado. Colo. A & M Ext. 
Bul. 391-A. Nov. 1946

Beach, George A. Colorado Lawns, Planting and Maintenance. Colo. A & M 
Ext. Bul. 392-A. Jan. 1947

Bertone, Eugene. Simple Improvements Increase Capacity of Colorado 
A & M Wool Laboratory. Colo. Farm Bul. 7(6):12-3. Nov.-Dec. 1945

Bertone, Eugene. A New Zippered Mesh Bag Adapted for Use with the 
Wilson Type Fleece Opener. National Wool Grower 35(11). Nov. 1945. 
Misc. Series 277
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Bertone, Eugene. Selection and Preparation of Show Fleeces. National
Wool Grower 36(5) :17-8, 40. May 1946. Misc. Series 311

Binkley, A. M. Colorado’s Potato Research Program. Spud Notes. 3(8):
1-3. Dec. 1945. Misc. Series 285

Binkley, A. M. Foundation Seed for New Potato Seedlings. Spud Notes
4(l):4-5. March-April 1946. Misc. Series 315

Binkley, A. M. Commercial Fertilizer Tests on Fruit and Vegetables. Panel
on Fertilizers and Soil Amendments. Agric. Chem. Dealers Conf. Colo. 
Agric. Exp. Sta. mimeo. Dec. 1945. Misc. Series 290

Binkley, A. M. Diseases of Onions and Their Control. Panel on Fungicides 
and Plant Disease Control. Agric. Chem. Dealers Conf. Colo. Agric. 
Exp. Sta. mimeo. Dec. 1945. Misc. Series 294

Binkley, A. M.
pp. 107-18.

Binkley, A. M.

Growing Better Onions. Trans. Western Colo. Hort. Soc.
Jan. 1946 Misc. Series 300
Developments in the Frozen Food Industry. Trans. West.

Colo. Hort. Soc. pp. 149-54. Jan. 1946. Misc. Series 301
Binkley, A. M. Recommendations for 1946 on Potatoes. Spud Notes 3(10):

1-5. Feb. 1946. Misc. Series 302
Binkley, A. M. and Kunkel, Robert. Harvesting and Handling Early Pota

toes. Spud Notes 4(3):l-3. June 1946. Misc. Series 330
Binkley, A. M. and Sparks, W. C. The Effect of Minor Elements on the 

Yield and Storage Qualities of Onions. Colo. Agric. Exp. Sta. mimeo.
1945. Misc. Series 270

Binkley, A. M. and Kunkel, Robert. Loss of 20 to 30 Percent of Perishable 
Foods Emphasizes Need of Pre-Packaging Work. Colo. A & M News 
1(6) :7. Dec. 1946.

Binkley, A. M. and Drage, Charles M. Adapted Vegetable Varieties for 
Colorado. Colo. A & M Ext. Circ. 146-A. March 1947

Binkley, A. M. and Kunkel, Robert. Vine Killers and Their Use. Spud Notes 
5(4). April-May 1947. Misc. Series 375

Botany and Plant Pathology Section. Technical Publications of Staff Mem
bers the Department of Botany and Plant Pathology, 1925 to May 28,
1946. Colo. Agric. Exp. Sta. mimeo. May 1946. Misc. Series 332

Brown, Paul C. Mastitis Most Serious Disease Facing Colorado Dairy In
dustry. Western Farm Life 48(20): 8-15. Oct. 15, 1946. Misc. 341

Brown, Paul C. 88 Percent of Herds in Survey Show Mastitis. Colorado 
A & M News 1(4) :6. Oct. 1946

Burdick, R. T. More Sugar Beets, Wheat, Barley, and Vegetables—Colo
rado’s Postwar Goal. Colo. Farm Bul. 7(5) :2, 3, 11-3. Sept.-Oct. 1945

Burdick, R. T. Possibilities of Profit From Winter Feeding: Big Meat De
mand Important Factor. Colo. Farm Bul. 7(5):10-2. Sept.-Oct. 1945

Burdick, R. T. The Colorado Potato Outlook. Spud Notes 3(7):2-5. Nov. 
1945. Misc. Series 284

Cassell, Elizabeth, Dyar, Elizabeth, and Wagar, J. V. K. Venison on the 
Menu. Colo. Agric. Exp. Sta. mimeo. Oct. 1945. Misc. Series 283

Code, W. E. Irrigation Wells for the Dry Land Areas. Western Farm Life 
49 (2) :3. Jan. 15, 1947. Misc. Series 343

Code, W. E. Ground Water Supply of the Big Sandy. Colo. Agric. Exp. 
Sta. mimeo. Nov. 1945. Misc. Series 282



Sixtieth Annual Report 25

Code, W. E. Irrigators are Confused by the Miner’s Inch. Western Farm 
Life 47(15) :16-7. Sept. 15 1945. Misc. Series 271

Code, W. E. Linings for Small Irrigation Ditches. Colo. Farm Bul. 8(2): 
2, 14-5. March-April 1946

Connell, W. E. Potatoes and Meat. Western Farm Life. 48(20): 5-15. Oct. 
15, 1946. Misc. Series 340

Connell, W. E. Feeding Cull Potatoes. Spud Notes 4(4) :1, 2. July 1946. 
Misc. Series 331

Connell, W.E. and Tom, R. C. Does Sorghum Prove Good Feed for Cattle 
Fattening; Wheat is Good Corn Substitute. Colo. Farm Bul. 7(4) :3-5. 
July-August 1945

Connell, W. E., Washburn, L. E., Tom, R. C., Mervine, E. M., and Kob, 
H. Howard. Potatoes Increase Value of Corn Fodder and Alfalfa Hay 
Silages for Cattle Feed. Colo. Farm Bul. 7(4): 7-12. July-August 1945

Connell, W. E. and Esplin, A. Lamar. Cooked Potato Silage Gives Good 
Results in Pig-Feeding Experiment. Colo. Farm Bul. 7(6):14-5. Nov.- 
Dec. 1945

Connell, W. E., Washburn, L. E., and Wheeler, S. S. Fattening Steers with 
Dehydrated Potatoes-Alfalfa Silage. Colo. Farm Bul. 8(3):6-8. May- 
June 1946

Daniels, Leslie B., Peach Mosaic Disease. Science. 101 (2613). Jan. 26, 1945. 
Sei. Series 186

Deen, J. L. The Second Mile Up is Forested. Amer. Forests. 51(6):284-7. 
June 1945. Misc. Series 269-A

Deen, J L. Colorado Forests Can Supply Jobs. Green Thumb. 2(6):5-6. 
Nov.-Dec. 1945. Misc. Series 280

Deming, G. W. Saving a Small Stand vs. Replanting. U and I Cultivator 
5(l):14-5. March 1945. Misc. Series 268

Deming, G. W. Population and Effect of Multiple Hills. Proc. West Soc. 
of Sugar Beet Tech. Feb. 1947. Sci. Series 236

Deming, G. W. Relative Yields of Reduced Stands of Sugar Beets Planted 
at a Normal Date and of Replanted Sugar Beets. Through the Leaves 
33(2): 21-7. March-April 1945. Sci. Series 193.

Deming, G. W. A Comparison of Selected and Random Advanced Genera
tions of Hybrid Beet Strain 520. Proc. Amer. Soc. Sugar Beet Tech.
1946. Sci. Series 205

Deming, G. W. Sugar Beet Plant Populations—Rate of Seeding, 2-Plant 
and Multiple-Plant Hills, and 20-inch vs. 40-inch Rows. Proc. Amer. 
Soc. Sugar Beet Tech. 1946. Sci. Series 206

Dickey, Howard C. Predicting the Transmitting Ability of Young Dairy 
Sires for Milk Production, Butterfat Test, and Butterfat Production. 
Jour. (Dairy Sci. 28(12) :893-910. Dec. 1945. Sci. Series 198

Edgar, Alfred D. Fall Potato Storage Operation. Spud Notes 3(7):2-3. 
Nov. 1945. Misc. Series 284

Edmundson, W. C. Distance of Planting Potatoes. Spud Notes. 3(4):2-3. 
June 1945. Misc. Series 269

Edmundson, W. C. Potato Breeding at the Colorado Potato Experiment 
Station. Spud Notes 5(3):l-2. March 1947. Misc. Series 362
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Esplin, A. Lamar, Deem, A. W., and Connell, W. E. Feeding Sulfur to 
Lambs Cuts Gains but Prevents ‘Overeating’ Death Losses. Colo. 
A & M News 1(3) :6. Sept. 1946

Esplin, A. Lamar, Connell, W. E., Washburn, L. E., Tom, R. C., Mervine, ,
E. M., and Kob, H. Howard. Largest, Cheapest Gains Obtained from 
Wet Beet Pulp in Lamb Feeding Experiment. Colo. Farm Bul. 7(4):5-7.
July-Aug. 1945. 

Esplin, A. Lamar and Connell, W. E. Dehydrated Potatoes and Alfalfa 
Silage for Lambs. Colo. Farm Bul. 8(2) :3-9. March-April 1946

Fifield, C. C. and Robertson, D. W. Milling, Baking and Chemical Prop
erties of Marquis Ranned Wheat Grown in Colorado and Stored 14 to 
22 years. Jour. Amer. Soc. Agron. 37(3):233-9. March 1945. Sci. 
Series 189

French, Jasper J., Robertson, D. W., Brandon, J. F., and Tucker, Rodney. 
1945 Dry-land Hybrid Corn Tests in Colorado. Colo. Agric. Exp. Sta. 
mimeo. Jan. 1946. Misc. Series 286

French, Jasper J. and Fauber, Herman. Tests of Hybrid Corn Under Irri
gation in Colorado in 1945. Colo. Agric. Exp. Sta. mimeo. Jan. 1946. 
Misc. Series 291

Frey, Paul R. Anomalies Observed in the Determination of Vitamin A and 
Carotene in Liver. Colo.-Wyo. Acad. Sci. Abstracts 3(4):30. 1945.
Misc. Series 273

Frey, Paul R. Depletion of Hepatic Reserves of Vitamin A and Carotene 
in Cattle. Jour. Nutrition 32(2). Aug. 1946. Sci. Series 200

Frey, Paul R., and Jensen, Rue. Depletion of Vitamin A Reserves in the
Livers of Cattle. Science 105(2723). March 21, 1947

Frey, Paul R. and Kratzer, F. H. Rumen Contents a Promising Source of 
B Complex Vitamins for Poultry Rations. Colo. Farm Bul. 7(6):7-9. 
Nov.-Dec. 1945

Fults, Jess L. and Payne, Merle G. Some Effects of 2,4-D, DDT and Colo
rado 9 on the Bacteria Rhizobium Leguminosarun Frank in the Root 
Nodules of the Common Bean. Amer. Jour. Botany 34(5) :245-248. May
1947. Sci Series 227

Fults, Jess L. and Payne, Merle G. Secondary Root Stimulation in the 
Common Bean Phaseolus vulgaris L. Caused by the Insecticides DDT 
and Colorado 9. Bul. Torrey Bot. Club March 1947. Sci. Series 226

Fults, Jess L., and Payne, Merle G., Chemical Relatives of 2,4-D, and DDT 
May Be Used to Increase Yields. Colo. A & M News 1(2) :5. Aug. 1946

Gardner, Robert, Robertson, D. W., and Tucker, Rodney. The 1947 Soil 
Fertility Program in Sugar Beet Production. Through the Leaves 
March-April 1947 pp. 20-24. Misc. Series 363

Gardner, Robert, Green, Ferris M., and Bryant, Louis R. Chlorosis of Peach 
Trees in Western Colorado. Colo. Agric. Exp. Sta. mimeo. Jan. 1947.
Misc. Series 338

Gardner, Robert. Some Effects of Freezing and Thawing on the Aggre
gation and Permeability of Dispersed Soils. Soil Sci. 60(6): 437-43. 
Dec. 1945. Sci. Series 196
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Gardner, Robert. The Fertilizer Business in Colorado. Panel on Fertilizers 
and Soil Amendments. Agric. Chem. Dealers Conf. Colo. Agric. Exp. 
Sta. mimeo. Dec. 1945. Misc. Series 290

Gardner, Robert. Green Manure Fertilizer Experiment with Potatoes, 1945. 
Trans. Western Colo. Hort. Soc. pp. 71-4. Jan. 1946. Misc. Series 317

Gardner, Robert. “Adobe Spots”, “Slick Spots”, or “Bad Spots”. Spud 
Notes 3(5):3-4. Jan. 1946. Misc. Series 293

Gardner, Robert. Some Soil Properties Related to the Sodium Salt Prob
lem in Irrigated Soils. USDA Tech. Bul. 902. Sept. 1945

Gardner, Robert and Robertson, D. W. High Manure Losses on Colorado 
Farms May Be Reduced, Experiment Shows. Colo. Farm Bul. 7(6):10-2. 
Nov.-Dec. 1945

Gardner, Robert, and Robertson, D. W. Comparison of the Effects of 
Manures and Commercial Fertilizers on the Yield of Sugar Beets. Proc. 
Amer. Soc. Sugar Beet Tech. 1946. Sci. Series 209

Gardner, Robert. Unit Prices of Commercial Fertilizer Ingredients. Spud 
Notes 3(9):3-4. Jan. 1946. Misc. Series 293

Gaskill, John O. An Application of the Backcross Method to Sugar Beet 
Leaf Spot Resistance Breeding. Proc. Amer. Soc. Sugar Beet Tech.
1947. Sci. Series 237

Gaskill, John O., and Kreutzer, W. A. Seed Treatment Dosage Rate Studies 
in the Control of Damping-off of Sugar Beets. Proc. Amer. Soc. Sugar 
Beet Tech. 1946. Sci. Series 204

Gaskill, John O. and Kreutzer, W. A. Treatment of Segmented Sugar Beet 
Seed. Panel on Fungicides and Plant Disease Control. Agric. Chem. 
Dealers Conf. Colo. Agric. Exp. Sta. mimeo. Dec. 1945. Misc. Series 294

Gassner, F. X. and James, M. T. Parasitism of Foxes by Maggots in the 
Rocky Mountain Region. National Fur News 17(3): 7, 29-30. April 1946 

(Koenig, Virgil L.), Gassner, F. X. and (Gustavson, R. G.). Effects of
Estrone Diethylstilbestrol on Growth Rate of Rats and on Iodine Con
tent of Thyroids. Amer. Jour. Phys. 144(3) :363-8. Aug. 1945

Gassner, F. X. The Pathology of the Estrogens. Univ, of Colo. Bul. 45(22): 
45. Nov. 1945

Gassner, F. X., Goodman, Irving and (Gustavson, R. G.). Effects of Sterols 
and Diethylstilbestrol and Adrenal Histology in Albino Rats. Colo.- 
Wyo. Acad. Sci. 3(314) 1946

Gassner, F. X. and (Longwell, B. B.). Fecal Excretion of Androgens by the 
Dairy Cow During Pregnancy. Proc. Fed. Amer. Soc. Exp. Biol. 
6(1) :12, 109. 1947

(Longwell, B. B.) and Gassner, F. X. Fecal Excretion of Androgens by the 
Pregnant Cow. Proc. Fed. Amer. Soc. Exp. Biol. 7(1) :31, 272. 1947

Gausman, Glen J., Brandon, J. F. Tucker, Rodney and Gausman, Claude E. 
1946 Dryland Hybrid Corn Tests in Colorado. Colo. Agric. Exp. Sta. 
mimeo. Jan. 1947. Misc. Series 347

Gausman, Glen J. and Fauber, Herman. Tests of Hybrid Corn Under Irri
gation in Colorado in 1946. Colo. Agric. Exp. Sta. mimeo. Jan. 1947. 
Misc. Series 346

Gausman, Glen J. 15 to 40 Percent More Corn Yielded by Adapted Hybrids. 
Colo. A & M News 1(8) :5. Feb. 1947



28 Colorado Agricultural Experiment Station

Goodman, Irving, Gassner, F. X., and (Gustavson, R. G.). Certain Effects 
of Sterols and Diethylstilbestrol on Resistance to Anoxia and on Basal 
Metabolism in Albino Rats. Colo.-Wyo. Acad. Sci. 3(314) :15. 1946

Green, Ferris M. Frost Protection in the Orchard. Colo. Agric. Exp. Sta. 
mimeo March 1947. Misc. Series 365

Green, Ferris M. Apple Varieties for the Western Slope. Colo. Fann Bul. 
8(1) :6-ll. Jan.-Feb. 1946

Harrington, H. D. Some Host Plants of Comandra umbellata in Colorado. 
Amer. Midi. Nat. 34:797-8. Nov. 1945

Harrington, H. D. Results of a Seeding Experiment at High Altitudes in 
the Rocky Mountain National Park. Ecology 27(4). Oct. 1946

Hill, E. G. and Patton, A. R. The Maillard Reaction in Microbiological 
Assay. Science. 105(2731). May 2, 1947. Sci. Series 235

Hoerner, John L. and Edmundson, W. C. DDT and Other Treatments for 
the Control of Onion Thrips. Colo. Agric. Exp. Sta. mimeo 1947. Sci 
Series 244

Hoerner, John L. Report on Investigations on the Bean Cutworm in 1945 
in Cooperation with the Mesa County Research Committee. Colo. Agric. 
Exp. Sta. mimeo. Jan. 1946. Misc. Series 287

Hoerner, John L. DDT Control of Bean Cutworm. Trans. West. Colo. Hort. 
Soc. pp. 103-7. Jan. 1946. Misc. Series 319

Hoerner, John L. Bean Cutworm and Onion Thrips Control. Panel on In
secticides. Agric. Chem. Dealers Conf. Colo. Agric. Exp. Sta. mimeo. 
Dec. 1945. Misc. Series 292

Hoerner, John L. Insecticide and Fungicide Outlook. Spud Notes 3(4) :1. 
June 1945. Misc. Series 269

Horlacher, Walter R. Dry Land Substation Guides Agriculture on the 
Plains. A & M News 1(12) :7. June 1947

Horlacher, Walter R. Eight Substations Enlarge Scope of Research Serv
ing Agriculture in Colorado. Colo. A & M News 1(11) :6. May 1947

Horticulture Section. Program for Potato Growers School. Spud Notes 
5(2). Feb. 1947. Misc. Series 354

Horticulture Section. Recommendations for 1946 on Potatoes. Spud Notes 
3(10). Feb. 1946. Misc. Series 302

Hudson, G. T. Summary of the 1945 Peach Marketing Study in Coopera
tion with the Mesa County Research Committee. Colo. Agric. Exp. 
Sta. mimeo. Jan. 1946. Misc. Series 288

James, M. T. and Gassner, F. X. The Immature Stages of the Fox Maggot, 
Wohlfahrtia opaca (Coq.). Jour. Parasit. 33(3) :241-244. June 1947. 
Sci. Series 238

James, M. T. Mosquitoes Menace Health in Colorado. Colo. A & M News 
1(2) :7. Aug. 1946

James, M. T. Mosquitoes Are Dangerous—Even in Colorado. Colo. Farmer. 
May 1946. Misc. Series 329

James, M. T. The Dipterous Family Tylidae (Micropezidae) in Colorado. 
Ent. News 57(5). May 1946. Sci. Series 207

Jensen, Rue, Frey, Paul R., Cross, Floyd and Connell, W. E. Telangiectasis, 
“Sawdust” and Abscesses in the Livers of Beef Cattle. Amer. Jour. Vet. 
Research 110(841) :256-261. April 1947. Sci. Series 220
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Jensen, Rue and Connell, W. E. Tests Indicate Liver Abscesses Not Related 
to Lack of Vitamin A. Colo. A & M News 1(1) :5. July 1946

Johnson, W. M. Three Main Pasture Types Require Different Use. Colo. 
A & M News 1(1) :6. July 1946

Kob, H. H. and Trenary, O. J. Construction Details for Making a Mechan
ical Post Hole Digger. Colo. A & M Ext. Circ. 144-A. Feb. 1947

Kintzley, W. P. A Practical and Inexpensive Irrigation Headgate Frame 
that is Easy to Make. Colo. Farm Bul. 7(5) :8-9. Sept.-Oct. 1945

Kratzer, F. H. The Nutritional Value of Linseed Meal for Chicks. Poultry 
Sci. 25(5). Sept. 1946. Sci. Series 211

Kreutzer, W. A. Fungicides in the Control of Plant Diseases. Panel on 
Fungicides and Plant Disease Control. Agric. Chem. Dealers Conf. 
Colo. Agric. Exp. Sta. mimeo. Dec. 1945. Misc. Series 294

Kreutzer, W. A. Tomato Diseases. Trans. West. Colo. Hort. Soc. pp. 94-8. 
Jan. 1946. Misc. Series 318

Kreutzer, W A. and Atkinson, R. E. New and Old Fungicides for Plant 
Diseases. Colo. Farm Bul. 8(2):9-ll. March-April 1946

Kreutzer, W. A. Potato Diseases of the Current Season and the Influence 
of the Weather. Spud Notes 3(6):2-3. Aug.-Sept.-Oct. 1945. Misc. 
Series 281

Kreutzer, W. A. and Lane, George. The Cull Pile Problem. Spud Notes 
3(9):4-5. Jan. 1946. Misc. Series 293

Kreutzer, W. A., Lane, George and Paschal, J. L. Cutting Knives and Knife 
Disinfectant in Ring Rot Control. Spud Notes 4(l):l-2. March-April 
1946. Misc. Series 315

Kreutzer, W. A. and Bryant, L. R. Wet Soil Promotes Tomato Fruit Rot. 
The Food Packer pp. 59-60. July 1945

Kreutzer, W. A. and Bryant, L. R. Certain Aspects of Epiphytology and 
Control of Tomato Fruit Rot Caused by P. capsici. Phytopath. 36(5) 
329-39. May 1946. Sci. Series 199

Kreutzer, W. A., Lane, George and Paschal, J. L. Comparative Effective
ness of Certain Knife Disinfectants and the Use of the Double-Edged 
Knife for Control of Ring Rot of Potatoes. Amer. Pot. Jour. 23(8) pp. 
291-299. Aug. 1946. Sci Series 210

Krull, Wendell H. The Identification of Thysanosoma Actinoides Infections 
in Sheep by Examination of Fecal Pellets. Trans. Amer. Micro. Soc. 
65(4). Oct. 1946. Sci. Series 218

Kunkel, Robert. Potato Quality a Gradable Factor. Spud Notes 3(8):4-5. 
Dec. 1945. Misc. Series 285

Kunkel, Robert and Binkley, A. M. New Treatment Prevents Sprouting and 
Shriveling of Potatoes in Storage. Colo. A & M News 1(2) :5. Aug. 
1946

Kunkel, Robert. Market Quality Emphasized in Potato School at A & M. 
Colo. A & M News 1(9) :7. March 1947

Kunkel, Robert, Binkley, A. M. and Schaal, Lawrence. Timing the Harvest 
of Early Potatoes. Spud Notes 4(8):l-5. Dec. 1946. Misc. Series 345

Kunkel, Robert and Binkley, A. M. The Methyl Ester of Alpha Naptha- 
leneacetic Acid and Potato Storage. Spud Notes 4(5) :l-3. Aug. 1946. 
Misc. Series 333
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Kunkel, Robert, Kreutzer, W. A. and Schaal, L. A, Studies in Progress on 
Potato Seed Piece Treatment. Spud Notes 4(l):2-4. March-April 1946. 
Misc. Series 315

Kunkel, Robert. Storage of Seed Potatoes. Spud Notes 3(9):5-6. Jan. 1946. 
Misc. Series 293

Kunkel, Robert. Weeding and Hilling Potatoes. Spud Notes 4(2) :l-2. May 
1946. Misc. Series 321

Lane, George and Kunkel, Robert. Chlorine Solutions Fail as Potato Knife 
Disinfectants. Colo. A & M News 1(8) :6. Feb. 1947

Lascelles, H. R. What the College is Doing with Artificial Insemination. 
Colo. Farm Bul. 8(1) :15. Jan.-Feb. 1946

List, George M. Some Relationships of Insects to Net Necrosis of the Po
tato in Colorado. Jour. Econ. Ent. 40(1) :107-12. June 2, 1947. Sci. 
Series 232

List, George M. and Hoerner, John. Dusts and Sprays for Grasshopper 
Control. Jour. Econ. Ent. 40(1) :138. June 2, 1947. Sci. Series 233

List, George M. and Payne, Merle G. Insecticidal Action of l-Trichloro-2, 
2-Bis(P-Bromophenyl) Ethane (Colorado 9). Science Feb. 1947. Sci. 
Series 223

List, George M., Newton, J. H. and Henderson, J. W. Fruit Tree Spray 
Schedule for 1947. Trans. West. Colo. Hort. Soc. 1947. Misc. Series 350

List, George M. Experimental Results with DDT. Colo. Farm Bul. 7(5): 
4, 5, 14. Sept.-Oct. 1945

List, George M. Potato Psyllid and Potato Flea Beetle Control. Spud Notes 
3(5):l-2. July 1945. Misc. Series 272

List, George M. DDT Residue and Its Removal with Codling Moth Control. 
Trans. West. Colo. Hort. Soc. pp. 75-9. Jan. 1946. Misc. Series 296

List, George M. Potato Insect Control. Trans. West. Colo. Hort. Soc. 1945. 
pp. 79-82. Jan. 1946. Misc. Series 297

List, George M. Suggested Controls for Earthworms. Colo. Agric. Exp. 
Sta. mimeo. April 1946. Misc. Series 316

List, George M. Recommended Insecticides for Potato Psyllid and Potato 
Flea Beetle Control. Panel on Insecticides. Agric. Chem. Dealers 
Conf. Colo. Agric. Exp. Sta. mimeo. Dec. 1945. Misc. Series 292

List, George M. Recommended Insecticides for Mexican Bean Beetle Con
trol. Panel on Insecticides. Agric. Chem. Dealers Conf. Colo. Agric. 
Exp. Sta. mimeo. Dec. 1945. Misc. Series 292

List, George M. The Insecticide Outlook. Spud Notes 4(2):2-3. May 1946. 
Misc. Series 321

List, George M. Potato Insects. Spud Notes 4(2) :3-4. May 1946. Misc. 
Series 321

List, George M. and Newton, J. H. Codling Moth Control. Panel on In
secticides. Agric. Chem. Dealers Conf. Colo. Agric. Exp. Sta. mimeo. 
Dec. 1945. Misc. Series 292

List, George M. and Edmundson, W. C. Spraying and Dusting Potatoes 
with DDT and Other Materials. Amer. Potato Jour. Oct. 1946. Sci. 
Series 213

List, George M. Save Those Bees. Colo. Farm Bul. 8(3) :3. May-June 1946 
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List, George M. and Newton, J. H. Codling Moth Control with DDT. Colo. 
Farm Bul. 8(3) :9-12 May-June 1946

Mervine, E. M. Results of Mechanical Thinning Trials at Fort Collins in
1945. Proc. Amer. Soc. Sugar Beet Tech. 1946. Sci. Series 212

Mervine, E. M. and Burdick, R. T. Sugar Beet Growers Look to Mechanical 
Harvesters to Solve Labor Problems. Colo. Farm Bul. 7(6):2-4. Nov.- 
Dec. 1945

Mussenbrock, August. Short Cuts in Growing Pompon Mums. Colo. Agric. 
Exp. Sta. mimeo 1947. Misc Series 364

Mussenbrock, August. Yield Comparison of Snapdragons Grown by Gravel 
Culture Methods in Soil Under Constant Water Level. Colo. Agric. 
Exp. Sta. mimeo. March 1947. Misc. Series 366

Mussenbrock, August. Practical Gravel Culture. Colo. Agric. Exp. Sta. 
mimeo. April 1947. Misc. Series 370

Newsom, I. E. and Brown, Marian J. Botulism and Home Canning. Colo. 
A & M Ext. Bul. 394-A April 1947

Newton, J. H. and List, George M. DDT to Control the Green Peach Aphis. 
Myzus persicae (Sulzer) Jour. Econ. Ent. 39(5) :661 Jan. 29, 1947. 
Scientific Series 218

Newton, J. H. and List, George M. Codling Moth Control Experiments for
1946. Trans. West. Colo. Hort. Soc. Misc. Series 349

Newton, J. H. Codling Moth Control in Colorado in 1945. Trans. West. 
Colo. Hort Soc. pp. 13-7. Jan. 1946. Misc. Series 295

Nielsen, J. L., Newton, J. H. and West, Burnell G. General-Purpose Soil 
Auger. Colo. Farm Bul. 8(3) :2-15. May-June 1946

Parshall, Ralph L. Snow Survey for Rio Grande Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. March 1947. Misc. Series 358

Parshall, Ralph L. Snow Surveys for Colorado Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. March 1947. Misc. Series 359

Parshall, Ralph L. Snow Surveys for Missouri and Arkansas Drainage 
Basins. Colo. Agric. Exp. Sta. mimeo. March 1947. Misc Series 360

Parshall, Ralph L. Snow Surveys for Rio Grande Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. April 1947. Misc. Series 367

Parshall, Ralph L. Snow Surveys for Colorado Drainage Basin. Colo. Agric. 
Exp. Sta. mimeo. April 1947. Misc. Series 368

Parshall, Ralph L. Snow Surveys for Missouri and Arkansas Drainage 
Basins. Colo. Agric. Exp. Sta. mimeo. April 1947. Misc. Series 369

Parshall, Ralph L. Snow Surveys for Rio Grande and Canadian Drainage 
Basins. Colo. Agric. Exp. Sta. mimeo. Feb. 1947. Misc. Series 351

Parshall, Ralph L. Snow Surveys for Colorado Drainage Basin. Colo.
Agric. Exp. Sta. mimeo. Feb. 1947. Misc. Series 352

Parshall, Ralph L. Snow Surveys for Missouri and Arkansas Drainage
Basins. Colo. Agric. Exp. Sta. mimeo. Feb. 1947. Misc. Series 353

Parshall, Ralph L. Snow Surveys for Rio Grande Drainage Basin. Colo.
Agric. Exp. Sta. mimeo. Feb. 1946. Misc. Series 305

Parshall, Ralph L. Snow Surveys for Colorado River Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. Feb. 1946. Misc. Series 306

Parshall, Ralph L. Snow Surveys for Missouri and Arkansas Drainage 
Basin. Colo. Agric. Exp. Sta. mimeo. Feb. 1946. Misc. Series 307
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Parshall, Ralph L. Snow Surveys for Rio Grande Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. March 1946. Misc Series 308

Parshall, Ralph L. Snow Surveys for Colorado River Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. March 1946. Misc. Series 309

Parshall, Ralph L. Snow Surveys for Missouri and Arkansas Drainage 
Basins. Colo. Agric. Exp. Sta. mimeo. March 1946. Misc. Series 310

Parshall, Ralph L. Snow Surveys for Rio Grande Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. April 1946. Misc. Series 312

Parshall, Ralph L. Snow Surveys for Colorado River Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. April 1946. Misc. Series 313

Parshall, Ralph L. Snow Surveys for Missouri and Arkansas Drainage 
Basins. Colo. Agric. Exp. Sta. mimeo. April 1946. Misc. Series 314

Parshall, Ralph L. Snow Surveys for Rio Grande Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. May 1946. Misc. Series 322

Parshall, Ralph L. Snow Surveys for Colorado River Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. May 1946. Misc. Series 323

Parshall, Ralph L. Snow Surveys for Missouri and Arkansas Drainage 
Basins. Colo. Agric. Exp. Sta. mimeo. May 1946. Misc. Series 324

Parshall, Ralph L. Snow Surveys for the Rio Grande Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. May 1947. Misc. Series 372

Parshall, Ralph L. Snow Surveys for the Colorado Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. May 1947. Misc. Series 372

Parshall, Ralph L. Snow Surveys for the Colorado Drainage Basin. Colo. 
Agric. Exp. Sta. mimeo. May 1947. Misc. Series 373

Parshall, Ralph L. Snow Surveys for the Missouri and Arkansas Drainage 
Basins. Colo. Agric. Exp. Sta. mimeo. May 1947. Misc. Series 374

Paschal, J. L. and Sitler, Harry G. Bailing Hay from Windrow Saves Labor 
of Bucking and Stacking. Colo. A & M News 1(6) :7. Dec. 1946

Paschal, J. L. The Place of Farm Work Simplification in Farm Management 
Research Teaching. Proc. West. Farm Econ. Assn. 1946. Sci. Series 219

Paschal, J. L. and Sitler, Harry G. Haying Costs by Different Methods 
Shown in Survey. Colo. A & M News 1(10) :9. April 1947

Paschal, J. L., Roskelly, R. W. and Drage, Chas. M. How to Pick Tomatoes 
for Canning. Colo. A & M Ext. Circ. 136-A. July 1945

Paschal, J. L., Drage, Chas. M. and Roskelley, R. W. Instructions for Snap
ping Beans. Colo. A & M Ext. Circ. 137-A. July 1945

Paschal, J. L. and Drage, Charles M. Job Instructions on Weeding Onions. 
Colo. Ext. Circ. 134-A. May 1945

Paschal, J. L., Roskelley, R. W. and Drage, Chas. M. Suggestions for Pick
ing Peaches. Colo. A & M Ext. Circ. 138-A. July 1945

Paschal, J. L. and Tucker, Rodney. Instructions on Spacing and Thinning 
Sugar Beets. Colo. A & M Ext. Circ. 133-A. May 1945

Paschal, J. L., Roskelley, R. W. and Tucker, Rodney. Guide to Beet Topping 
with Regard to Saving Time and Money. Colo. A & M Ext. Circ. 139-A. 
Aug. 1945

Paschal, J. L., Roskelley, R. W. and Drage, Chas M. Make More Money 
Picking Potatoes. Colo. A & M Ext. Circ. 140-A. Aug. 1945
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Patton, A. R. and Pyke, W. E. The Role of Amino Acids and Glucose in 
the Browning of Potato Chips and Dehydrated Potatoes. Presented at 
Amer. Chem. Soc. Sept. 10, 1946. Abstracts of Meeting, Division of 
Agric. and Food Chemistry, p. 10-A. Sci. Series 224

Patton, A. R. New Process Developed to Regulate Potato Chip Color. Colo. 
Farmer 1(7) :6, 7. Nov. 1946. Misc. Series 344

Patton, A. R. “Bugs”, Hormones, and Amino Acids. Feedstuffs, Vol. 19 
pp. 36-8. 1947. Misc. Series 355

Patton, A. R. Proteins and Amino Acids in Animal Nutrition. Flour and 
Feed. 22(37). 1946. Misc. Series 304

Patton, A. R. Feed the Right Amino Acids. Colo. Farmer, May 1946. 
Misc. Series 328

Patton, A. R. Feed the Right Amino Acids. Colo. Farm Bul. 8(3) :13-5. 
May-June 1946

Payne, Merle G. and Fults, Jess L. Some Effects of 2,4-D, DDT and DBDT 
on Root Nodulation in the Common Bean. Amer. Jour Agron. Jan. 
1947. Sci. Series 222

Payne, Merle G. Facts about DDT. Colo. Farm Bul. 7(5) :5. Sept.-Oct. 1945
Payne, Merle G., Clark, Andrew G., Kingman, H. E. and Stansbury, Wil

liam M. Blood Levels of Calcium and Phosphorus in Hereford Cattle. 
Jour. Agr. Res. 72(12) June 1946. Sci. Series 186

Payne, Merle G. and Kingman, H. E. Carotene Blood Levels in Range Here
ford Cattle with Observations on the Reproductive Performance. Jour. 
Agr. Res. 6(1). Feb. 1947. Sci. Series 208.

Preston, Richard J. and Bensond, D. W. A Study of Some of the Causes of 
Variability in Plywood Sheer Strengths. Forest Products Lab. mimeo.

Preston, R. J. Station Establishes Fence-Post Farm to Determine Best 
Preservative Treatments. Colo. Farm Bul. 7(6):5-7. Nov.-Dec. 1945

Pyke, W. E., Allison, William W. and Durham, Howard A. Influence of 
Certain Practices on Potato Quality. Spud Notes 4(6):l-2. Sept.-Oct. 
1946. Misc. Series 337

Pyke, W. E. and Allison, William W. Snow-Ice Superior for Food Display- 
Storage. Colo. A & M News 1(1) :5. July 1946

Pyke, W. E. That Baked Potato. Spud Notes 3(6):4-5. Aug.-Sept.-Oct. 
1945. Misc. Series 281

Pyke, W. E. and Colo. A & M Library Staff. A Bibliography on Vitamin 
Values for Carrots. Colo. Progress Notes on Nutrition Research No. 4. 
Colo. Agric. Exp. Sta. mimeo. Oct. 1945. Misc. Series 278

Robertson, D. W., Weibe, G. A. and Shands, R G. A Summary of Linkage 
Studies in Barley. Supplement 1. 1940-1946. Jour. Amer. Soc. Agron. 
June 1947. Sci. Series 229

Robertson, D. W. and Gardner, Robert. Restoring Fertility to Land Where 
Leveling Operations Have Removed all the Top Soil and Left Raw Sub
soil Exposed. Proc. Amer. Soc. Sugar Beet Tech. 1946. Sci. Series 203

Robertson, D. W. and Tucker, R. H. Barley in Colorado. Colo. A & M Ext. 
Circ. 150-A. July 1947

Robertson, D. W. Seed Gets Contaminated Without Proper Handling. 
Colo. A & M News l(10):10. April 1947
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Romine, Dale S. The Price and Relative Values of Fertilizers. Panel on 
Fertilizers and Soil Amendments. Agric. Chem. Dealers Conf. Colo. 
Agric. Sta. mimeo. Dec. 1945. Misc. Series 290

Romine, Dale S. and Headley, R. D. 99 Percent of Colorado’s Land Suf
fers Soil Erosion. Colo. A & M News 1(10) :9. April 1947

Schaal, L. A. Bean Rust: Potato Late Blight. Panel on Fungicides and 
Plant Disease Control. Agric. Chem. Dealers Conf. Colo. Agric. Exp. 
Sta. mimeo. Dec. 1945. Misc. Series 294

Schaal, L. A. and Kreutzer, W. A. Storage Diseases of Potatoes and Con
trol Considerations. Spud Notes 3(7) :l-3. Nov. 1945. Misc. Series 284

Simonds, A. O. Potato Tuber Structure in Relation to its Diseases. Spud 
Notes 3(6):l-2. Aug.-Sept.-Oct. 1945. Misc. Series 281

Sitler, Harry G. and Paschal, J. L. Survey Shows Field Pick-Up Choppers 
Cut Haying Labor. Colo. A & M News 1(8) :5. Feb. 1947

Sparks, W. C. and McLean, J. G. The Effect of Nitrogen, Phosphate and 
Potassium on the Yield of Red McClure Potatoes as Determined by Soil 
Analysis and Fertilizer Application. Proc. Amer. Soc. Hort. v. 48. 1946. 
Sci. Series 215

Sparks, W. C. and McLean, J. G. The Effect of Nitrogen, Phosphate, Po
tassium and pH on the Yield of Red McClure Potatoes as Determined 
by Soil Analysis and Fertilizer Application. Potato Jour. 23(8) 1946. 
Sci. Series 217

Sparks, W. C. and Binkley, A. M. Natural Crossing in Sweet Spanish 
Onions as Related to Distance and Direction. Proc. Amer. Soc. for Hort. 
v. 47 1946. Sci. Series 197

Station Editorial Office. Scientific Journal Series (Titles of Papers Pub
lished in Scientific Journals Beginning July 1, 1936). Colo. Agric. Exp. 
Sta. mimeo. May 1946. Misc. Series 326

Station Editorial Office. Miscellaneous Series (Titles of Miscellaneous 
Papers Beginning July 1, 1936). Colo. Agric. Exp. Sta. mimeo. May 
1946. Misc. Series 327

Stauffer, V. D. What is Artificial Insemination? Colo. Farm Bui. 8(2):12-3. 
March-April 1946

Stonaker, H. H. and Wheeler, S. S. First Calves Reflect Worth of Bulls in 
Breeding Trials. Colo. A & M News 1(9) :7. March 1947

Thomas, W. D., Jr. Improved Control Programs Reduced Late Blight in 
’46. Colo. A & M News 1(7) :5. Jan. 1947

Thornton, Bruce. Experience Points Way to More Effective Use of 2,4-D 
on Weeds. Colo. A & M News 1(8) :7. Feb. 1947

Thornton, Bruce. 2,4-D is Best Weed Control, Yet Has Definite Limitations. 
Western Farm Life. 48(20) :20. Oct. 15, 1946. Misc. Series 342

Thornton, Bruce. The Application of the 2,4-D Herbicides-Solution Table 
for Commercial Production. (Revision of Misc. Series 325). Colo. Agric. 
Exp. Sta. mimeo. Misc. Series 334

Thornton, Bruce. 2,4-D Best Used in Planned Rotation; ’46 Season Shows. 
Colo. A & M News 1(4) :5. Oct. 1946

Thornton, Bruce, Fults, J. L., Robertson, D. W., and Tucker, R. H. Some 
Preliminary Tests with 2,4-D. Panel on Weed Control. Agric. Chem. 
Dealers Conf. Colo. Agric. Exp. Sta. mimeo. Dec. 1945. Misc. Series 289 
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Thornton, Bruce. Battling Bindweed. Western Farm Life 47(183) :5. Aug. 
15, 1945. Misc. Series 276

Thornton, Bruce. New Methods in Weed Control—Hormones and Electri
city. Trans. West. Colo. Hort. Soc. pp. 17-22. Jan. 1946. Misc. Series 298

Thornton, Bruce. 2,4-D Kills Weeds. Colo. Farm Bul. 8(l):3-5. Jan.-Feb. 
1946

Thornton, Bruce. The Application of the 2,4-D Herbicides-Solution Table 
for Commercial Production. Colo. Agric. Exp. Sta. mimeo Misc. Series 
325

Thornton, Bruce. The Use of 2,4-D in Weed Control. Colo. Agric. Exp. Sta. 
mimeo May 1947. Misc. Series 371

Thornton, Bruce. Results Show 2,4-D is an Effective Lawn Weed Killer. 
Colo. A & M News. 1(12) :7. June 1947.

Tobiska, J. W. and Jensen, Rue. Stock Poisoning Caused by Sulfur in Com
bination with Protein Concentrates. Colo. Farmer 1(5) :4. Sept. 1946. 
Misc. Series 336

Tobiska, J. W. and Jensen, Rue. Livestock Poisoning Caused by Sulfur in 
Combination with Protein Concentrates. Colo. A & M News 1(3):5. 
Sept. 1946

Wagar, J. V. K. The Importance of Outdoor Living. Trail and Timberline 
(320):95-7. Aug. 1945. Misc. Series 274

Wagar, J. V. K. Kamp Kookery for Kids. Trail and Timberline. (320): 
101-2. Aug. 1945. Misc. Series 275

Wagar, J. V. K. Is the Bag Limit Enough? Trans. 10th North Amer. Wild
life Conf. Sept. 26, 1945. Misc. Series 279

Wagar, J. V. K. Is the Bag Limit Enough? Amer. Rifleman. 94(l):14-6. 
Jan. 1946. Misc. Series 279

Wagar, J. V. K. The American Rifle for Hunting and Target Shooting 
(Review). Jour Forestry 43(1)69. Jan. 1945

Wagar, J. V. K. Colorado Forestry School Points out Needs of Territory. 
Timber Topics 8(2) :11. July-Aug. 1945

Washburn, L. E., Connell, W. E. and Wheeler, S. S. Do Vitamin A Supple
ments Need to be Added to Beef Cattle Feed in Colorado ? Colo. A & M 
News 1(6) :6. Dec. 1946

Wasser, C. H. and Nelson, E. W. New Russian Grasses Show Great Prom
ise for Seeding Ranges and Pastures. Colo. Farm Bui. 7(4) :2. July- 
Aug. 1945

Wasser, C. H. High Protein Content Makes Winter Fat Valuable Forage 
for Colorado Ranges. Colo. Farm Bul. 7(5) :6, 7, 13. Sept.-Oct. 1945

Weihing, Ralph and Hoerner, John L. Grasshopper Control with Dusts 
and Sprays for Production of Experimental Plots. Jour. Agron. 39(4). 
April 1947. Sci. Series 239

Weihing, Ralph. Report on Latest Findings Testing Alfalfa Varieties. 
Colo. A & M News 1(8) :6. Feb. 1947

Weihing, Ralph M. Tests Show How to Increase Production of Alfalfa 
Seed. Colo. A & M News 1(11) :7. May 1947

Whitney, Robert S. and Robertson, D. W. Long-time Test Seeks Best Way 
of Restoring Fertility After Leveling. Colo. A & M News 1(2) :6. 
Aug. 1946
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Whitney, Robert. Handbook of Commercial Fertilizers and Soil Amend
ments. Colo. Agric. Exp. Sta. mimeo. Feb. 1946. Misc. Series 303

Whitney, Robert. How About Commercial Fertilizer? Colo. Farm Bul. 
8(1) :12-4. Jan.-Feb. 1946

Whitney, Robert and Tucker, R. H. Handbook of Commercial Fertilizers 
and Soil Amendments. Colo. A & M Ext. Bul. 393-A

Wilgus, H. S. Research Asked by Rabbit Growers on Their Industry. Colo. 
A & M News 1(5) :7. Nov. 1946.

Personnel

Joining the staff during the fiscal year were:
Donald R. Wood Assistant Agronomist
R. E. Carlyle Assistant Agronomist
E. K. McKellar Assistant Animal Husbandman
Walter D. Thomas Assistant Plant Pathologist
H. H. Schweizer Assistant Civil Engineer
Josephine Brooks Associate Home Economist
Carl J. C. Jorgensen Associate Horticulturist
Walter R. Horlacher Director of Substations 
Ray S. Jackson Assistant Veterinary Pathologist
W. H. Leonard Agronomist, returned from military

Service.

Resignations from the staff during the year were:
Allen A. Heidebrecht Assistant Animal Husbandman
Robert Eslick Assistant Agronomist
Alvin Kezer Agronomist
W. E. Kreutzer Associate Botanist
Ellen Zink Seed Analyst
D. F. Gunder Irrigation Engineer
Floyd Brown Associate Agricultural Engineer
Fred Beatty Associate Civil Engineer
Marvin J. Russell Station Editor
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COLORADO A & M COLLEGE
COLORADO AGRICULTURAL EXPERIMENT STATION

FORT COLLINS, COLORADO

STATE BOARD OF AGRICULTURE
Raman A. Miller, Pres.......... Strasburg W. I. Gifford ...............................Durango
Elmer Hartner, Vice Pres......... Denver *Edward H. Divelbiss............. Hotchkiss
George McClave ....................... McClave Duane F. Hartshorn........... Fort Collins
Rex C. Eaton ....................................Eaton T. C. McPherson.................. San Acacio

Ex-officio—Gov W. Lee Knous and Pres. Roy M. Green
♦Appointed December, 1946 to serve unexpired term of Robert F. Rockwell, 
resigned.

EXPERIMENT STATION OFFICERS
ROY M. GREEN, M.S., D.Sc......... Pres.
HOMER J. HENNEY, M.S.......Director
NORMA BROWN ............................... Clerk

JOSEPH M. WHALLEY, M.S.... Treas.
REX W. BROWN, B.S.......................

 Director of Information 
MARCIA GREGG......... Assistant Editor

EXPERIMENT STATION STAFF
AGRICULTURAL DIVISION

Agronomy
D. W. Robertson, Ph.D...................................................................................Chief Agronomist
Warren H. Leonard, Ph.D.......................................................................................... Agronomist
Robert Gardner, M.S..................................................................................... Agronomist (Soils)
Dale S. Romine, M.S................................................................ Associate Agronomist (Soils)
Ralph Weihing, Ph.D..............................................................................Associate Agronomist
Robert Whitney, M.S...................... Associate Agronomist (Soils)
R. E. Carlyle, Ph.D....................................................................................Associate Agronomist
Glen Gausman, M.S.........................................    Assistant Agronomist
Donald R. Wood, B.S.............................................................................. Assistant Agronomist
Thilo E. Haus, M.S...................................................................................Assistant Agronomist

Cooperators:
G. W. Deming, B.S.................................................................. Assistant Agronomist, USDA
Bruno Klinger, M.S. ......................Associate Soil Conservationist, USDA
H. L. Parkinson, B.S...................................................................................Soil Scientist. USDA
Roger R. Headley, B.S. ..............................................Soil Scientist, USDA
J. F. Brandon, B.S.....................................................Associate Agronomist, USDA, Akron

Animal Investigations
S. S. Wheeler, Ph.D..................................................................... Chief Animal Husbandman
W. E. Connell, M.S................................................................................... Animal Husbandman
L. E. Washburn, Ph.D................................................  Anima) Husbandman
H. H. Stonaker, Ph.D..........................................................Associate Animal Husbandman
A. Lamar Esplin, M.S...................................................... Associate Animal Husbandman
Melvin Hazaleus, M.S.......................................................Assistant Animal Husbandman
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