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COLORADO AGRICULTURAL EXPERIMENT STATION

LETTER OF TRANSMITTAL

Sixty-Third Annual Report
Colorado Agricultural Experiment Station

Honorable Walter W. Johnson
Governor of Colorado i
Denver, Colo.

Sir:

In compliance with the act of Congress, approved
March 2, 1887, entitled, “An act to establish Agri-
cultural Experiment Stations, in connection with the
colleges established in the several states under the
provisions of an act approved July 2, 1862, and
under the acts supplementary thereto,” I herewith
present the Sixty-Third Annual Report of the Colo-
rado Agricultural Experiment Station for the fiscal
year of July 1, 1949, to June 30, 1950, inclusive.

f?/./ i ; XU,
Homer J. Henney, Director

Fort Collins, Colorado
July 1, 1950




DIRECTOR’S ANNUAL REPORT
Sixty-Third Fiscal Year 1949-50

Colorado Agricultural Experiment Station

General Remarks

The year 1949-50 in Colorado agriculture stands out above all
revious years because of the increase in requests by farmers and
ranchers for help in finding answers to their problems.

This additional interest in help which the Station can give
meant, however, that the limited funds available did not enable
the Experiment Station to carry on projects in all fields of work
in which assistance was needed. _

Of the new problems presented during this year by the people
of the state, sixty percent centered on maintenance of soil fertility,
applying irrigation water more effectively, efficiently and eco-
nomically, and how and when to use newly developed insecticides.

With regard to research work already established, the costs of
professional researchers, laborers, materials, travel and supplies have
increased, with the result that keeping this present work effective
meant additional funds were needed.

It is recognized that limitations on research tend to limit agri-
cultural income in the future. Therefore, every effort has been
made, within the limits of the resources available, to carry on funda-
mental, basic and applied research which is of the most value to
agriculture both now and in the years ahead.

e P

Director
Agricultural Experiment Station
Colorado A & M College

Branch Experiment Stations

be a necessity for research-exten-

“Relative to research requests,
sion type specialists to be sta-

it is recommended that the out-

state research and demonstration
programs be expanded, with
closer cooperation among the
Experiment Station, the Exten-
sion Service, and the farmers
and ranchers. There appears to

tioned in widely selected areas,
which, because of their peculiar
climatic, soil, or other condi-
tions require special considera-
tion. When there are Branch
Stations in the areas, this work
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should be conducted in conjunc-
tion with them.” This statement
from the Annual Report of the
Research Advisory Committee
of the State Agricultural Plan-
ning Committee emphasized the
importance of agricultural re-
search in the various areas of
Colorado in addition to that
conducted at the Main Station.
The eight branch station areas
have headquarters so located
that experimental and demon-
stration work radiating from
them could reach all parts of the
state, as envisioned by the Re-
search Advisory Committee.

The first step toward putting
this idea into effect would be to
make each Branch Station Super-
intendent a joint employee of
the Experiment Station and the
Extension Service. He might be
made a District Agent in the
Extension Service. The next
step would be to budget suffici-
ent funds to each Branch Station
to enable it to finance the ex-
panded program of testing and
demonstration on farms in the

several counties in the branch
station area.

The Branch Stations ang
branch station areas will in.
crease in service to different sec
tions of the state as existing sta-
tions are better supported and
equipped. The addition of
more inadequately financed sta-
tions or headquarters is not the
solution.

Research results from the
Branch Stations are reported by
the various Sections, as the work
is under the direction of project
leaders at the Main Station.

Reports on experimental work
in progress in three areas were
written and distributed among
interested farmers and ranchers,
Meetings were held jointly with
the Extension Service at which

oral
ACCOMPLISHMENTS reports
were given. Following or dur
ing each meeting plans for ex-
periments to be conducted dur-
ing 1950 were made with the
farmers and ranchers participat-
ing through their designated
committees.

Crop Improvement
Alfalfa

The two major breeding proj-
ects — maternal line inheritance
studies for improvement of bac-
terial wilt resistance in the
variety Meeker Baltic and seed-
setting ability in the variety
Hardistan — advanced into
fourth-generation material. In
the Meeker Baltic program

open-pollinated seed was ob-
tained in 1949 from 184 third-
generation plants selected on
the basis of wilt resistance, leaf-

spot resist:
MEEKER BALTIC P° "0
setting, and general plant vigor.
Seedling progeny of each of these
plants are to be wilt inoculated,
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planted into the field, and classi-
fied for wilt resistance in Septem-
per. Planis found to be wilt re-
sistant will be maintained to
carry on the breeding program.
A composite of open-pollinated
seed from the third-generation
selected plants was also obtained
in 1949 to be used in yield test
comparisons of this material
with commercial Meeker Baltic
and other varieties.

In the Hardistan study, al-
though the major objective is
the improvement of seed setting,
all plant material is also initi-
ally tested for wilt resistance.
Seedling progeny of each of 97
individual high seed-producing,
third-generation plants are to be

wilt inoculated
HARDISTAN and classified
at the same time and in the
same way as that mentioned
for the Meeker Baltic mate-
rial. Further selections of high
seed-producing Hardistan plants
will be made from material
found wilt resistant on the basis
of these inoculations. A com-
posite of seed from the 97 se-
lected third-generation plants
was forage-yield tested and sent
to six experiment stations for
seed-production tests. These sta-
tions were Dominion Forage
Crops Laboratory at Saskatoon,
Saskatchewan, Canada, and the
Nebraska, Oklahoma, Utah,
Michigan and South Dakota

Agricultural Sta-

tions.

Experiment

A second approach to produc-
tion of a wilt-resistant Meeker
Baltic variety is being conducted
through use of inbreeding.
Twenty-nine second-generation
inbred wilt-resistant Meeker Bal-
tic plants, representing five S,
families whose progeny showed
high percentages of wilt resist-
ance, were clonally propagated
and in the spring of 1949 were
set ‘out in the
field in a ran-
domized and replicated polycross
nursery for the production of
open-pollinated seed. If the par-
ent clones, having been selfed
for two generations, are ap-
proaching homozygosity for wilt
resistance, a polycross of such
clones should produce high wilt-
resistant progeny and still main-
tain a broad genetic base for the
segregation of desirable agro-
nomic characteristics.

TN O

TN D
ANDALLIPLING

Preliminary tests on the alfalfa
weevil made in Delta County in-
dicate some of the new insecti-
cides, because of objectionable
residues, cannot be safely used

on the hay to kill the
WEEVIL 1,1 vae. ')I('ests have
shown they can be safely and
effectively used to kill the adult
weevils if they are used early in
the spring when the alfalfa
growth is not over 4 inches high.

Apples

Stayman Winesap, Red Delici-
ous, and Gano appear to have
the greatest resistance to low

temperature at harvest time and
can be safely picked and stored
after freezes to approximately
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25 degrees. Golden Delicious,
Ben Davis,

COLD INJURY _ Jonathan

are susceptible to cold injury
and should be picked before
severe freezes.

Threatened lowering of the
tolerance of DDT spray residue
on apples and pears at harvest
forced attention to securing
codling-moth control with the

minimum
CODLING MOTH _ . = ¢
applications or with combina-
tions of spray materials. Reduced
amounts of DDT in combina-
tion with parathion and meth-
oxychlor showed good control.
None of the eight spray sched-
ules tested gave a DDT residue
at harvest exceeding 5 parts per
million.

Mites were not numerous in
the experimental orchard so
mite-control data are not con-
clusive. Mites were serious in
many other orchards and the
evidence continues to accumu-
late showing that generally a

MiTEs DDT spray program
favors mite develop-

ment. Other workers have shown
that DDT programs permit g3
build-up of the wooly apple
aphid. This was true with all the
Station’s DDT treatments except
where wettable sulfur was used
in combination with the DDT,
Here there was a highly signif.
cant wooly apple aphid control,
No logical explanation for this is
offered but if such results con.
tinue it will be of importance as
wettable sulfur is effective
against mites as shown by last
year’s results. It is probably the
most effective fungicide against
the powdery mildew of the
apples.

Two new insect pests were
taken during the year. One was
a small curculio, as yet undeter-

mined, on apples in Delta
County. The
RED-BANDED other, taken|

LEAF ROLLER on pears near

Clifton. Mesa County, is thought
to be the red-banded leaf roller.
The latter has become very de
structive in a number of eastern
states where DDT spray pro
grams are being followed for
codling-moth control.

Barley

Genetic studies and linkage
relationships in barley are fun-
damental research. Several dif-
ferent crosses have been made
with the object of studying the
inheritance of short straw
length. If straw can be short-

ened and yield
EEEERRG maintaine}él a
variety less subject to lodging on
high-fertility soils could be pro-

duced. Semi-dwarf types from
Japan are being used.

Progress is being made in ob
taining. smut - resistant barley.
Several thousand rows from in
oculated plants have been plant
ed and seedlings for resistance t0

DISEASE loose smut will

be made 1in
RESISTANCE July and Augus!
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of 1950. The winter-barley lines
had a very high mortality due to
winter injury—only a few of
these lines survived the winter.
A promising new variety was in-
roduced this spring for growing
under dryland conditions. This
variety was obtained by selecting
desirable yielding types from a
Munsing x Spartan cross. It has
been named Otis,

A total of 350 F; lines of a
Purdue x Trebi cross were
p]anted in the fall of 1949.
These lines had been inoculated

with loose smut in 1949. Sur-
viving,
WINTER BARLEY P

resistant rows will be selected in
1950 and placed in a preliminary
yield test.

" sistance.

Yield tests are being made in
1950 to determine the relative
yielding abilities of Lico I, Lico
II, and Lico III (all smut-re-
sistant, smooth-awn, white-aleu-
rone barleys) . New crosses using
superior smut-resistant parents
have been made in 1948 and
1949 and will undergo further

tests for
SPRING BARLEY i
Several hundred lines
of Beecher x Trebi were inocu-
lated in 1949 and will be selected
in 1950 for smut resistance.

Selections were made in 1949

-of rust-resistant plants of Scotch-

Chevron x C. 1. 7152, Moravian-
Chevron x C. 1. 7152, Scotch x
Chevron and Moravian x Chev-
ron. These will be further test-
ed in the rust nursery in 1950.

Bean Research

The breeding plan of bean
research has been confined to
exploration for desirable par-
ental material.  Eighty - five
strains of beans obtained from
the Division of Plant Explora-
tion and Introduction of the

USDA were ob-
BREEDING (o ved at Rocky
Ford. Outstanding lines are be-
ing tested for resistance to bean
rust in cooperation with the
Division of Fruit and Vegetable
Crops and Diseases of the USDA.
Results of the tests to date in-
dicate that the date of planting
may be an important factor in
obtaining disease-free beans in
certain areas in Colorado.

Host range studies on red

node have been completed. Red
node can be transmitted by seed
to a small degree. The alfalfa
aphid can transmit the disease;
however, it is thought that it is
DISEASES, ?ot the ‘main agent.
inepre 1t has been found
ST by use of controlled
chambers that an air temperature
of 80 degrees favors the expres-
sion of the symptoms of red
node. This may account for the
fact that more red node is ob-
served in the warmer areas than
in the cooler bean-growing sec-
tions. Early planting is advisable
to avoid this disease.

Two or three chemical ma-
terials have shown promise as a
control for root rots.



12 Coz0RADO AGRICULTURAL EXPERIMENT STATION

Twenty selections of pinto
beans have been made for rust
resistance and vine type.

The cow-pea aphid Aphis
medicaginis Koch and the red-
node disease were less abundant
than in 1948. This can be in-
terpreted to support previous

evidence that this aphis is a
factor in the spread of the virus,
However, it is felt that more
work is required to establish its
ability to transmit the red-node
disease. A number of strains of
beans reported to be resistant to
curly-top virus are being tested
in the greenhouse.

Carnations

Disease-free carnation founda-
tion stock is being continued
with eleven varieties now avail-
able for a source of commercial

mother blocks
FQUIS.DATION free of disease
AL and off - type
plants. The technique for index-
ing these and new plants is still
being refined.

Breeding on carnations has
been started, using F, hybrids
between highly inbred lines of
singles and bullheads, the prog-
eny of which all fall into a com-
mercial double class. Some par-
ents tested this year have proved

especially potent.
EEEEDING Tge testingp of ad-
ditional parents will widen the
range of colors available. Being
bred in Colorado, these new va-
rieties are especially adapted to
this region.

The relation of various levels
of soil nitrates and water are be-
ing studied. On nitrogen and
potash fertilization of Patrician
variety, the highest total yield
was produced where nitrate level
was maintained at about 60

arts per mil-
NUTRITION P50 PO ere
equal amounts of nitrogen and
potash were added, split-flower
losses were reduced by one-third.
No differences in yield resulted.

The influence of eight differ-
ent mulching materials upon
the soil structure and resulting
quality of blooms is leading into
more comprehensive work on
greenhouse-soil structure. An
instrument for measuring soil
looseness is being devised.

A study of the effects of sodi-
um selenate on carnations grown
in gravel and nutrient solutions
showed that the best rate was
314 grams per hundred square
feet of bench area per month for
4 months. This treatment
yielded just as many first-grade
flowers and no greater numbers
of third-grade and split-calyx
flowers than the untreated check.
In short-stemmed flowers (15 to
22-inch stems with flower qual-
ity otherwise equal to the first
grade) this treatment produced
a significantly greater number of
flowers than the untreated check.
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The treatment also gave ade-
uate protection from red

spider mite.

A large lithographed colored
chart of the diseases of carna-
tions was prepared and pre-
sented to the Flower Growers

Association.
DISEASE CHART pig colored
chart is to go into all the green-
houses in the state and 500
copies have been purchased by
eastern GrOWErs.

In the experimental field, car-
nation mosaic has been found to
. cut yield and.quality. Evidence
is at hand that certain varieties
of carnations are hidden carriers
of Fusarium and bacterial wilt.
It has been demonstrated that

carnation mosaic
DISEASES can be transmitted
from plant to plant by the touch-
ing of roots, not by soil, however.
Through use of ultraviolet light
most mosaic can be eliminated
from the index stock while all
of the streak can be eliminated.
In the indexing program the
total of 19 varieties now have
been cleared of virus and
mother blocks established.
There is evidence that carnation
streak is related to aster yellows.
Soil treatments with new fungi-
cides look very promising.

A new virus of carnations
known as ‘“rosette” has come in
from plants imported from Hol-
land.

Corn

Corn-breeding studies were
conducted in 1949 on the Agron-
omy Farm at Fort Collins and
on the Arkansas Valley Branch
Station at Rocky Ford. Con-
vergent improvement trials with
locally produced inbred lines of
corn were continued at Fort
Collins. The original Colorado
lines have combined well in hy-
brids from the yield standpoint

but had some un-
i FDING desirable plant
characteristics. A total of 34 im-
proved lines were included in a
topcross yield test. Topcross
yields of some of the new im-
proved lines isolated indicate
that it is possible to retain high
yield in hybrid combinations as

well as to obtain lines low in
smut, suckers, and lodging.

An attempt is being made at
Fort Collins to develop by the
pedigree method additional in-
bred lines for use in hybrids
adapted to mnorthern Colorado
conditions. Several high-yield-
ing single and double crosses
have been inbred. An inbred
yield test was conducted in 1949
with 138 lines of the first self-
pollinated (31) generation. The
same lines were simultaneously
topcrossed to a standard hybrid
variety to procure seed for a test
of combining ability,

A yield test at Rocky Ford
with 34 experimental single
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crosses involved eight Rocky
Ford inbred lines crossed with
proved Cornbelt inbreds. The
Rocky Ford inbreds were isolated
from a local strain of Reid Yel-
low Dent in 1940. Predictions
from the single-cross yield test
indicate that several double-
cross combinations may yield
150 bushels or more of shelled
corn per acre.

A yield test of 11 double
crosses was also conducted at
Rocky Ford in 1949. Some of
these hybrids show considerable
promise for Colorado irrigated
conditions, particularly in the
Arkansas Valley. The highest
experimental hybrid yielded
156.8 bushels of shelled corn per
acre, or 16 percent more than
the standard Colorado Hybrid
322 which yielded 135.0 bushels.
Two other hybrids with Line
No. 19 in their pedigrees yielded
over 150 bushels. A seed supply
of some of the new hybrids is be-
ing expedited.

The Agronomy section also
cooperated with corn growers to
produce a supply of inbred and
single-cross stocks for Colorado
registered corn hybrids. Founda-
tion Station inbreds were in-
creased by hand pollination to

INBREDS AND AN L&ent

supply of
SINGLE CROSSES pure in-
bred

stocks for the produc-
tion of recommended hybrid
varieties.  Approximately 18
acres of single-cross seed were
produced by growers under con-
tract. A total of 19,218 pounds

of single-cross seed was obtained,
The single crosses produced
were: WD456 x KB397, Y111 x
Y31, WF9 x R3, CC6 x MI13,
and Wisconsin 23 x 26.

Commercial hybrid-corn vari.
eties were tested for yield ip
1949 in six different localities of
the state that represented the
principal corn-growing areas,
The tests were at Fort Colling,
Rocky Ford, Akron, Johnstown,
Haxtun, and Fort Morgan. The
VARIETY TESTs LIt three

tests were
located on experiment stations
while the other three were on
farms. Approximately 160 dif
ferent hybrid varieties were in-
cluded in these tests. The results
of these tests have been pub
lished in Miscellaneous Series
Paper No. 450.

Tests under irrigation indi
cate that the farmer has some
choice in hybrid varieties for
different parts of the state. Al
though several others yield es
sentially the same, the highest
yielding varieties in each of the
various tests were as follows:
Fort Collins, 1945-49, Colorado
152; Rocky Ford, 194549, De

Kalb 847; Fort
IRRIGATION Morgan, 1947
49, Ohio C-12; and Johnstown,
1949, United 40R. In Fort Col
lins tests, Kitely K-4 has yielded
high as a 2-year average for 1948
49. At Rocky Ford, Keystone 45
has been high during the same
period.

Results from dryland tests at
Haxtun, supplemented by data
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from an earlier test in Sedgwick
County, indicate that Colorado
152 has yielded high over a

b-year period. The
DRYLAND  Ayron test in 1949

was abandoned because of a poor
stand that resulted from a period
of wet weather immediately after
the test was planted.

Onions

The objective of the onion-
breeding program is to produce
a disease-resistant variety or hy-
brid of the Sweet Spanish type.
The tests of 50 hybrids and 300
inbred lines made it possible to
select five hybrids which show
considerable promise of being

disease resistant
BREEDING 4 high yield-
ing. The increase and further
testing of disease-resistant lines
is being expanded as rapidly as
funds and facilities permit. The
grey top and more pungent types
show more disease resistance and
have better storage character-
istics. This work should provide
an important means of cutting
down heavy disease losses to
growers when present types can
be replaced with new hybrids. It
will require several years to in-
crease and further test the re-
sistant hybrids for wide adapta-
tion.

Eleven commercial - fertilizer
treatments applied to onions at
Rocky Ford showed that 30-120-
30, 20-80-10, and 10-40-0 mix-
tures of available nitrogen, phos-
phorus and potash produced
significantly higher yields per
FERTILIZERS °2C™¢ than the
unfertilized
check plots. The treatments are
listed in available pounds of

nitrogen, phosphorus and potash
per acre. Single applications of
nitrogen or phosphorus and pot-
ash gave no increase in yield over
the untreated.

The 1949 dates of harvest tests
indicated that storage - disease
losses, due to pur-

DALE OF ple blotch, can be
HARVEST e quced b;' earlier
harvesting without decreasing
the yield.

The 1949 chemical weed-con-
trol trials for onions showed that
the application of 75 pounds of
Aero Cyanamid per acre, as a
pre-emergence dust, controlled
WEED wfeezcisl for akperflod
CONTROL (t)l 5 weeks after

he plants had
emerged. Other treatments ap-
plied after emergence reduced
stands and yields. This is only
1 year’s results and is subject to
further testing.

Chemical dusts are not satis-
factory for purple blotch. A
spray at the rate of 125 gallons
per acre, which is sufficient to
cause the spray to run down to
the base of the onion, gave good
control for purple blotch, A
PURPLE forced spray is in-
BLOTCH Jurious. The essen-

tial thing in onion
spraying is a good sticker; the
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substance known as P. E. P. S.
(polyethylene polysulphide) has
proved satisfactory. The most
important finding has been that
so-called “brown blotch,” which
shows up early in the season, is
caused by the same organism
producing “purple blotch” late
in the season.

Onion smut has shown up in
the state for the first time.

During 3 years out of 4 sig-
nificant increases in yield of
Mountain Danver onions have

resulted from thrips control. Iy
3 years of tests on Sweet Spanish
onions no significant yield in
creases have resulted. This sea.
son parathion ang
THRIPS chlorgane reduceqd
thrips more than the other ma.
terials tested. Toxaphene, first in
1948, was third in 1949, The ad.
dition of nicotine sulfate tg
DDT did not give added thrips
control. Two dusts of 5-perceng
DDT gave little or no control,
Studies on thrips control will be
discontinued for the present.

Peas

Some 93 lots of peas obtained
from the U. S. Foreign Plants
Introduction have been checked

in infected soil. Unfortunately
all of these were found suscept
ible to pea root rots in Colorade,

Peaches

The primary objective of
peach research was to determine
the maturity at shipping point
which will bring to the con-
sumer the best quality possible,
give the grower the highest
packed weight, and still keep
damage and rot losses to a mini-
mum. This is the third year of
study. A positive correlation
exists between measurable fac-

SHIPPING ' and maturity

which the grower
SO or fieldman can

use. Trees stripped when most
were firm gave 66 lugs of size
60’s, 31 lugs of size 50’s, and only
6 lugs of the smaller size 70’s as
compared with 78 lugs of 60’s, 12
lugs of 70’s, and only 11 lugs of

the large 50’s, when trees were
stripped at the time most were
of the hard maturity. Peach
damage continued to be highest
in the field (34.9 percent), pack:
ing shed (22.7 percent), and
dock (30.7 percent), with faulty
equipment contributing a large
share of punctures and bruises.
It is entirely practical to ship
firm, maturity peaches to distant
markets (Milwaukee this year)
and have them arrive in desir
able condition, especially when
shipped in fan cars.

It is possible to predict the
harvest date of peaches in Mesa
County within a 4-day error by
the application of mean-temper
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arure records for March through
July, inclusive.

Seven treatments, each repli-
cated seven times; were tested in
a l0-acre peach orchard near
palisade to determine methods
of preventing blemishing of
peaches through feeding _of
lygus. Due to a light infestation
and low percentage of blemished
fruit in this particular orchard,
no significant differences were

found between
Iﬁ\JYf;I}IIEYBUG treatments or

between treat-
ments and no treatments. The
DDT treatments that showed
promise in early tests under this
project were quite generally
used by growers with good re-
sults. Use of DDT in orchards,
however, continues to favor a
build-up of the Howard scale
and the clover mite. It is planned
to discontinue the peach phase
of the lygus problem.

In the study of insects as
vectors of the peach mosaic
virus, most attention has been
given to the green-peach aphid
with special emphasis being
placed on: (a) the reason of
transmission; (b) conditions un-
der which transmission takes
place; and (c) incubation per-
iod of the virus in the peach.
Wood from all trees used in
transmission tests is budded or

afted into standard
MOSAIC %‘.leerta trees. These
are carried in plantings at Fort
Collins and Whitewater. To date
stem mothers and first-generation
young, after flower feeding, seem
to be the most active in trans-

mission. In studying the peach
aphid in the orchard, it has been
found that fall treatments con-
tinue to be as effective as spring
treatments in control. DDT is
the most effective material for
fall applications. In spring treat-
ments nicotine, benzene hexa-
chloride, hexaethyl tetra phos-
phate and chlordane prove to be
equally effective. With the
proof that the green-peach aphid
is a vector of the peach mosaic,
a test has been inaugurated in-
volving 25 growers and 12,500
trees to determine the effects of
five peach aphid-control pro-
grams on the incidence of the
disease. It is hoped that this test
will also show if the common
practice of cutting trees without
first treating for insect control is
a factor in the spread of the
virus. This study is in coopera-
tion with the peach-mosaic erad-
icators of the State Department
of Agriculture and the U. S.
Bureau of Entomology and
Plant Quarantine.

A critical statistical study of
the incidence of mosaic in a
number of the Palisade peach
orchards over a 15-year period is
being made to see if any correla-
tion exists between time of cut-
ting diseased trees and spread of
the virus. This will be corre-
lated with the data that have
been taken on the development
and habits of the peach aphid.
There is some evidence to indi-
cate that methods of inspection
and destruction of diseased trees
may have a bearing on the dis-
ease spread.
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Potatoes

The effect of commercial fer-
tilizers on the permanent plots
in the San Luis Valley on the
yield, grade, color, cooking qual-
ity (measured by specific grav-
ity) and keeping quality of pota-
toes were studied over a 4-year
period. The results are in manu-
script form and ready for pub-
lication. The results of the per-
manent plots in the San Luis

COMMERCIAL Valey were

tested on
:F]EI{TF]];IZJEI{S IliIle farrns

in 1948 and eight farms in 1949.
The results of the 2 years were in
excellent agreement. These con-
clusions seem justified:

A fertilizer containing 40
pounds of nitrogen, 160 pounds
of available phosphorus and 0-20
pounds of potash per acre has
given best results for 2 years on
farmers’ potato fields and for 4
years on the San Luis Valley
Farm. This is equivalent to a
6-24-0 or a 6-24-3 fertilizer when
applied at about 600 pounds per

acre,

The interaction between fer-
tilizers and farms was significant.
This means that even though
one fertilizer was generally good
that it is possible that slight
changes in the analysis would be
better on some farms.

In 1948 the above-mentioned
fertilizer produced yields which
averaged 85 sacks per acre higher
than where no fertilizer was ap-
plied. In 1949 the average dif-
ference between no fertilizer and

the recommended fertilizer wag
84 sacks per acre.

Response in yield was due
primarily to nitrogen and phos
phate, the partial correlation be
tween potash and yield was nil,

Grade and quality difference
resulting from the use of fertili
zers up to 1,000 pounds per acre
have not been large enough tg
be of practical importance.

Color and specific gravity
(measure of cooking quality),
of tubers when grown on the
same ground for about the same
length of time each year have
varied greatly between years
Variations are probably due tg
differences in time of frost, cul
tural and climatic conditions.

Copper, iron and manganese
sulfates when applied at 10, 20
and 50 pounds per acre of each
sulfate, with fertilizer and sul
fur, or with fertilizer alone, have
failed to produce differences in
yield or tuber quality, which
differed significantly from fer
tilizer alone.

The following information
has been obtained from the
Arkansas Valley: the linear ni
trogen effect between zero and 30
pounds per acre and the quad:
ratic effect between 30 and 60
pounds per acre were highly
significant. The linear phos
phate effect between zero and
120 pounds of available phos
phorus per acre and the quad
ratic effect between 120 and 240
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ounds per acre were highly
signiﬁcant. Neither the linear
nor the quadratic potash effects
were significant. The yield in-
crease between July 19 and
August 5 was large enough to be
very highly significant. The
gverage percentage increase in
100-pound sacks per acre was
13.6 sacks per acre.

At the U.S.D. A. Potato Sta-
tion, Greeley, and growers’ fields,
the permanent fertilizer plot was
continued for the second year
and for the second time no
statistically significant increase
in yield due to commercial fer-
tilizer resulted. One experiment
on a grower’s field showed signi-
ficant increases in yield due to
commercial fertilizers.

Ten methods of vine destruc-
tion on two soil-moisture levels
were tested and the following
ascertained: Internal discolora-
tion of potato tubers is nega-
tively correlated with soil mois-
ture. Sodium nitrite, Dowspray
66 Improved, and the flame
thrower produced significantly

more internal
POTATO VINE .. loration

KILLING than the check
on dry soil. Sodium nitrite was
the only treatment which pro-
duced significantly more internal
discoloration than the check on
wet soil. Sinox General, the Roto
Beater and Compound V5 pro-
duced significantly more internal
discoloration on moist soil than
on dry soil. Undercutting, sod-
lum arsenite, and the untreated
check produced about the same

' 19

amount of internal discoloration
on both the moist and dry soils.

Two experiments using per-
iodic vine removal as Carbon-
dale have shown that net necro-
sis can be greatly reduced by
early vine removal. The impli-
cation is that a good spray pro-
gram to control insects might
also reduce net necrosis by kill-
ing rather than evading the in-
sects.

New methods of grading,
packaging, and shipping to im-
prove and maintain quality of
potatoes and to determine con-
sumer acceptance have been
studied. The grader for separat-
ing potatoes into cooking-quality
grades has been greatly simpli-
fied and the capacity increased
to 12,000 pounds of potatoes per

hour. The error of separation
when separat-

MARKETING, . :

SHIPPING ing a given lot

of potatoes
into two groups is about 2 per-
cent. A public service patent is
being applied for but due to de-
lays and the interest encount-
ered, 19 sets of blueprints have
been mailed out upon request
with the understanding that the
machine is not yet patented.

A field survey in the state has
shown appreciable loss of potato
stand as a result of Leak. This
disease is associated with exces-
sive soil water. In greenhouse
tests there was a high death rate
of tubers planted in highly in-
fested soil. Where the soil is

LEAK DISEASE [ull of the
organism the
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seed-piece rot occurs irrespective
of moisture. Storage at low tem-
peratures, 40 degrees, greatly re-
tards the progress of the disease.
Tests on spread of Leak in stor-
age indicate that the causal fun-
gus will not penetrate the un-
broken cork of the skin. A small
amount will enter through
wounds in the skin and through
the eyes. Several dry fungicides
have shown promise of value in
seed-piece treatment.

The control of potato insects,
suspected of carrying potato
viruses and toxins, was continued
at the U. S. Potato Station at
Greeley. A heavy outbreak of
the potato psyllid Paratrioza
cockerelli Sulc gave an excellent
opportunity to test various sprays
and dusts. DDT gave good con-
trol of the psyllid, preventing
psyllid yellows and at the same

time preventing seri-
INSECLS nI:arkmg gf the
tubers by the tuber flea-beetle

larvae. Results from the us
of parathion were promising
Control of leaf hoppers was
not satisfactory. A conditiop
known as ‘“purple top” or aster
yellows and thought to be
spread by feeding of the aster
leafhoppers, was prevalent undey
all treatments. Diseased plang
from these plots and plants from
Carbondale and Basalt, areas of
Garfield and Eagle counties
where many necrotic tubers were
produced, have been studied in.
tensively in the greenhouse,
Necrotic tubers have been pro
duced through feeding of the
aster leathoppers that had pre
viously fed on aster plants in-
fected with the virus of aster
yellows.

The relation of aphids to leaf
roll and tuber necrosis is being
studied. Control of insects that
may spread virus diseases of the
potato, particularly those grown
for certification or as foundation
stock, is very important.

Roses

A comprehensive study of the
influence of methods of cutting
upon the vigor and production
of greenhouse roses is under way.
Records have been obtained on
when cycles of crippled roses

occur in this climate preliminary
to starting a project in coopera
tion with Roses, Inc., on the
causes of malformation in rose
flowers.

Wheat

Several lines (38) of rust-re-
sistant, bunt - resistant hybrids
were planted at Akron for yield
test in 1950.  Preliminary
yields will be taken on 226 lines

of a promising rust- and bunt
resistant hybrid at Fort Collins
New crosses using superior rust
resistance of several spring
wheat and winter-wheat types
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are now in the rust nursery. Ad-
ditional crosses will be made in
1950 to further use these types
of a wide range of germ plasm.
Because of the serious epidemic
of dwarf bunt in northwestern

Colorado in 1949, a new phase
of the breeding program will be
to obtain resistance to dwarf
bunt and good milling quality
in a wheat. At the present time
there is no such variety of wheat.

Economics and Sociology

Manuscript, “The Economics
of Sugar Beet Mechanization,”
by Harry Sitler (for BAE) and
R. T. Burdick.

Cooperation in preparation of
manuscript, “Shifts in the Trade
in Western Livestock,” by Har-
old Abel (for BAE) for the 11-

state
ACCOMPLISHMENTS West-
ern Livestock Marketing Com-
mittee. The section chief, as
chairman of the 1l-state com-
mittee, supervised the prepara-
tion of this report.

Secured 200 field records of
cattle marketings for 1949 season
from men located in all impor-
tant cattle-producing areas of
Colorado as Colorado’s part of
the above cooperative project.

Secured summaries of the
1949 year’s business on coopera-
ting farms in farm business-
analysis project in northern
Colorado irrigated and north-
eastern Colorado dry land, and
western Colorado stock ranches.

Secured market data on con-
sumer acceptance of peaches of
varying maturities as part of
section cooperation in a western
regional project, and partici-
pated in preparation of regional
report, to be published in Utah,
entitled “Consumer Demand for
Peaches of Varying Stages of
Maturity 1949.”

Secured Colorado shipping
point records of mechanical in-
jury to potatoes as part of sec-
tion cooperation on a western
regional project.

Home and Farm Management

The high-altitude cake bulle-
tins (Technical Bulletin No. 40
and Extension Bulletin No.
404-A), which contain cake rec-
ipes have had a distribution of
23,000 copies. Seven states and
one foreign country ordered

copies of
gﬁf;ﬁLTITUDE the first
printing

and requests for reorders have

been received from some of
them. This bulletin contains
only recipes for cakes, and the
project is continuing accord-
ing to plan to obtain other in-
formation needed by Colorado
homemakers and others living at
high altitudes, A preliminary
project on the baking of bread
at three different altitudes has
been furnished. Definite correc-
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tions for proofing times and
amount of yeast given in sea-
level recipes were obtained.

A dry mix for use at altitudes
of 5,000 feet from which cookies,
griddle cakes, waffles, cakes,

muffins and
ﬁl};{{ BAKING other leavened

products can
be made has been prepared. Ad-
justment for the mix for 10,000
feet is now in progress.

The complete physical and
nutritional examinations of se-
lected residents of Lake and El
Paso Counties have been com-
pleted. Ninety-four children 14

NUTRITIONAL 0 10 years

. : of age and
A Bk 107 adults

over 60 were examined in Lake
County (10,000 feet altitude),
and 68 children and 66 adults
in El Paso County (5,000 to
6,000 feet altitude). The ex-
aminations included a complete
physical examination, medical
history, nutritional history,
7-day food record, Kahn test,
Brucellosis test, X-rays of the
wrist and heel, chest X-rays of
children and some adults, and
determinations of vitamin A,
carotene, ascorbic acid, ribo-
flavin, cholesterol, non - protein
nitrogen, glucose and albumin
globulin ratios in the blood and
albumin and glucose in the
urine. Hemoglobin was also de-
termined and other hemato-
logical tests conducted. The re-
sults are being tabulated, and
only preliminary figures are
available now. Diets were found

to be inadequate in many cases,
and various physical abnormali.
ties were found. Reports on the
condition of participants were
sent to them and to their per
sonal physicians if desired. The
coding of all the forms used for
the collection of information hag
been set up so that the results
can be tabulated by IBM ma.
chines. The coding of the com.
pleted forms is now in progress,

Laboratory studies to deter-
mine the space, equipment and
utilities needed for specific
household functions have been
outlined and started by partici-
pating states in a cooperative
study. Colorado has outlined

g and started work

SRR on the study of
HOUSAS dressing area and
related clothes storage - space

needs in farm homes in this re
gion. The information on kinds
of clothing and number of gar-
ments has been tabulated from
the field study and is being used
as the basis for this study. Tech-
niques and procedures for carry:
ing out the study have also been
established. Colorado has com-
pleted a pilot study of a method
of compiling and utilizing ex-
isting information concerning
climate, topography, natural re
sources, etc.,, in the design of
farm houses in this region. Plans
have been developed to com-
plete this study in Colorado.

The Poultry Section has suf
fered extreme losses of produc
tion, fertility, and hatchability
during severe winter weather in
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19 the old-type
NI(E)‘SSESAYING laying and
H breeding

houses at the Poultry plant.
Changes and repairs included
insulating two laying houses and
installing automatic water sys-
tems and community nests.
Another laying house and the
breeding house were partially
remodeled. Fan ventilation was
installed in all four houses.

Plans for a new 30x60’ com-
mercial laying unit, a remodeled
Colorado laying unit for com-
munity nests, and directions for
installing fan ventilation and

POULTRY automatic

water sys-
HOUSING AIDS tems have

been prepared for release by
the Extension Agricultural
Engineer in cooperation with
the Poultry Section.

Improved Seed

A total of 3,867 samples were
tested by the Seed Laboratory
for the period July 1, 1949, to
March 31, 1950. This exceeds
the number of samples received

SEED during the

same period
LABORATORY ;. previous

year by 449 samples, or slightly
more than 13 percent, and is
over three times the number
received for the same period
8 years ago. Reporting of tests
promptly is one of the main ob-
jectives of the laboratory.

Variety tests wcre conducted
with winter wheat, winter bar-
ley, spring wheat, barley, oats,
and safflower. Sorghums observ-
ed under irrigated conditions at
Rocky Ford were: Honey, Fre-

mont, Western
;:gll){oVED Blackhull, Hegari
750, Early He-

gari, Martin, Coes, and_Alliance.
The first frost occurred on Octo-
ber 12. All varieties were ma-
ture at time of frost, except pos-
sibly Honey in which the seeds
were a little soft.

Sorghums planted at Hesperus
were: Alliance, Coes, Martin,
Early Hegari, Western Black-
hull, Fremont, and Chinch Bug.
The first fall frost occurred on
September 18. Because of a cool
season, none of these varieties
matured seed.

Samples of various seeds are
being tested for germination.

LONGEVITY oF Milling and

baking tests
FARM SEEDS have been

made on the Marquis and Kan-
red wheat samples.

The Agronomy Section co-
operates with the registered seed
producers, who are members of
the State Seed Growers Associa-
tion, in production of founda-
tion and breeders seed of crop

varieties rec-
gggDNDATION ommended for
registration.

The seed is produced on the
Agronomy Farm and distributed
to the growers under the direc-
tion of the Extension Service.

The following amounts of
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foundation seed were produced
in 1949: Barley: Moravian,
2,900 pounds; Otis (Munsing x
Spartan), 1,200 pounds; Trebi,
2,400 pounds; Lico II, 600
pounds; Lico III, 300 pounds;
Ward, 920 pounds; Pueblo, 700
pounds. Winter Wheat: Com-
anche, 2,100 pounds; Pawnee,
2,000 pounds; Tenmarq, 1,300
pounds. Spring Wheat: Thatch-

Insect and Plant

Control tests this year showed
parathion and methoxychlor sig-
nificantly better than DDT in
controlling cherry fruitworm.
DDT was not significantly better
than the untreated check. The
parathion also gave good control
of two species of mites on
cherries and also reduced the

INSECTS CAUSING fc ‘;f;“;‘ﬁ
WORMY CHERRIES (7% 00

fruits. The addition of nico-
tine sulfate and oil in the
second and third applications of
methoxychlor made practically
no difference in cherry fruit-
worm control. Rains interferred
with timing of applications this
season. Additional information
on the cherry fruitworm life his-
tory was obtained. Parathion
appears to be the most ideal ma-
terial tested for the control of
cherry insects, but the hazards
connected with its use make its
recommendation inadvisable.

Tests for host range of ring
pox and X-disease have been
continued. Resurvey and check

COLORADO AGRICULTURAL EXPERIMENT STATION

er, 1,200 pounds. Oats: Fulton,
1,600 pounds; Colorado No. 37,
2,200 pounds.

In addition, the following
crop varieties were grown ip
head rows for purification;
Comanche, Wichita and Pawnee
winter wheat, Thatcher and Re.
ward spring wheat; and Scotch
barley.

Disease Controls

on little cherry have been made
on West and East slopes. The
chemical test for this disease has
a limited use. A survey has also
been made for a new disease
which is a complex of ring spot
and sour-cherry yellows. One
variety of apricot, “Royal,” does

STONE FRUIT f_‘if;; ‘pa;‘xe
VIRUS DISEASES ;& POU

leaf has been found on cherry
variety Montmorency. The
type of root stock does not
affect in the incidence of rasp
leaf. Five-year results on the
study attempting to determine
whether the mild strains of peach
mosaic develop into severe
strains has indicated that in no
instance do these mild strains be-
COME SEevere.

Chlordane as a spray or dust
in the nests has been found ef
fective but a less expensive and
more practical method of appli

cation of
ﬁlﬁg 1613§¥F11180TII‘1 R insecticides
is being

sought. A number of poisoned
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paits are being tested. Kills se-
cured cannot be accurately de-
rermined until summer.

Attention was given largely to
determining species involved,
their life histories, the relation-
ship of the different kinds of
fruits and methods of handling,
to population build-up. Two
species of Drosophila are in-
volved, D. obscura (Fallen) and

FOOD CONTAMI. D. repleta

Well. Two
NATING INSECTS species of

insect parasites were reared
from the Drosophila. There was
no evidence of the Drosophila
over-wintering in the old piles
of cull fruit during the winter
of 1948-49 but they wintered in
numbers during 1949-50. This
may have a direct bearing on
the populations for 1950.

They will breed in orchards in
limited numbers on windfall
fruits, especially apricots, peaches
and pears when such fruits are
shaded by the trees or weeds.
Breeding occurs in decaying cull
cantaloupes and watermelons in
the fields. Breeding in cull
tomatoes in the field did not ap-
pear to be an important factor
this season, however, early freezes
may have prevented a lateseason
build-up. Sanitary fills operated
by Mesa County and Public
Health officials served to prevent
much breeding in the truck
loads of cull peaches and pears
usually dumped on river banks
and unused lands. The fills
When properly maintained are

effective but rather expensive.

There was little evidence of
breeding in cull peaches and
pears when such fruits were
scattered in the direct sun on a
smooth soil. The proximity of
many acres of barren, non-irri-
gated land surrounding the
fruit-growing areas makes this
appear to be a practical means
of cull-fruit disposal.

Studies under this project are
in only the preliminary stage.
Attention will be given to the
possibilities of control through
the use of certain antibiotics. It
has been determined that peni-
cillin in dilutions that inhibit
growths of

EUROPEAN .
FOULBROOD % "0
OF HONEYBEES e ek
honeybees. The penicillin is

effective in inhibiting growths
of test bacteria after it has been
in the honey stomach and the
lower digestive tract of the adult
bee for several hours. Brood
studies will be made as soon as
disease appears in the hives.

A new disease on lettuce,
Fusarium yellows, has shown up
at Granby. There is some varie-
tal resistance. A Wisconsin vari-
ety, “Progress,” shows resistance.
MISCELLANEQUS Tasn Is
a promis-
ing soil treatment. Copper sul-
fate in irrigation water gave
good results for this disease.
Helminthosporium victori on
oats was found for the first time
in Colorado.
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Industrial Processing

The approximate moisture
contents of the three parts of
sugar beet tops at harvest time
are: leaves, 82 percent; stems, 90
percent; crowns, 82 percent;
whole tops, 85 percent. The
leaves contain about 45 percent
of the total solids in the top, 85
percent of the carotene, and 65

SUGAR BEET-TOP f}fzce“frgf
UTILIZATION P

tein. Be-
cause of the higher-moisture
content in comparison with
alfalfa  (75-77 percent), the
chief green crop dehydrated in
the United States, two main
avenues of approach have been
considered possible in dehydra-
tion of sugar beet tops. ‘One of
these is to remove part of the
moisture mechanically rather
than by heat. The other is to
harvest the leaves alone, without
stem or crown, for dehydration.

Studies last year showed that
more than 90 percent of the pro-
tein, all of the carotene, and 88
percent of the total solids could
be retained in the press cake, if
the green material was steam-
blanched before pressing in a
hydraulic press. By this method,
the moisture content could be
reduced to about 60 percent and
the press cake dehydrated readily
in the laboratory tray drier into
a meal of excellent feeding value.
Since the hydraulic press is un-
economical due to intermittent
batch operation, common types
of continuous-feed presses have
been tried on blanched beet

leaves but they were unsatisfac
tory because they break up the
leaves. Considerable of the leaf
material is forced out of the
screens with the juice. Three
new-type presses in development
by other organizations have been
tested and have been found un.
satisfactory. Other means of de
watering mechanically are under
consideration.

During the ensiling process,
much moisture drains off but
much of the carotene in the
green leaves is lost by oxidation,
Artificial ensiling with acid, us
ing mycostatic agent, is in prog
ress in three sizes of silos. This
method results in satisfactory re
duction of moisture. Stability of
the carotene and protein is being
ascertained.

An experimental stripper has
been built which successfully re
moved most of the leaves and
but little of the stem from the
beets in the ground. The leaves
can not be removed before har
vest of the roots without lower
ing sugar content.

Leaves or tops (leaf, stem,
crown) can not be properly
chopped for direct dehydration
in a commercial drier in the con
ventional field chopper. The
peg-tooth drum of a threshing
machine has been found to chop
the material into excellent con
dition for dehydration. A chop
per and hammermill fitted with
knives and no screen also is sat




INDUSTRIAL PROCESSING 27

isfactory, providing the material
does not go through a blower

fan.

Ensiling causes a modification
in the carotenoid pigments so
that carotene readings are falsely
high. Progress in overcoming
this problem and in ascertaining
the types of pigments and their
vitamin A activity is being made.

The three varieties of peaches

tested showing the best process-

ing and flavor

PROCESSED chagracteristics are

PEACHES  gpopps Early El-

berta and two seedlings, CPS-4-4
and CPS-5-4.

Seventy percent of the in-
dividuals who prepared cherry
pies using the frozen fruit pie-
mix reported that the products
were superior in color and flavor

FROZEN FRUIT to any with

which they
PIE-MIX were famil-

iar. The newly developed un-
cooked stabilized, fresh frozen
apple pulp created much inter-
est when served unchanged and
incorporated in an ice and sher-
bet.

Technical assistance was fur-
nished a Colorado processor who
was freezing a commercial pack
of apples for the first time.
Another Colorado processor who
had difficulty with 6,000, 25-
pound cans of frozen apples
BROWNING Woich had ex-
STUDIES cessive internal
browning upon
thawing, was helped to overcome
this difficulty so that the invest-

ment was saved. Accelerated
storage studies on dehydrated
potatoes have shown that proper
pretreatment before dehydration
prevents non-enzymatic brown-
ing during dehydration and dur-
ing subsequent storage at 120
degrees for 18 months.

The investigations under this
project may be summarized un-
der four headings: (1) intensi-
fication of red-skin color and
vitamin C content of red-skin
potatoes by plant-hormone treat-
ment; (2) following the accumu-
lation of glu-

1({%%2"1(‘)1“[{)}1280 tamic acid in
DDT AND sugar beets
SYNTHETIC after synthetic
PLANT plant -hormone
HORMONES treatment; (3)

investigation of
metabolic changes in plants sub-
jected to plant-hormone treat-
ments; (4) evaluation of fungi-
static and fungicidal properties
of selected plant hormones. A
rapid method for starch evalua-
tion in potatoes has been de-
veloped. It requires only about
one-half the time of other quick
methods and only a fraction of
the time of acid hydrolysis pro-
cedures. Correlation with the
several accepted methods is as
yet not completed.

The practical objective is de-
velopment of new anti-thyroid
drugs. The immediate objective
has been to develop methods for
the iodination of rhodanine and
its derivatives and evaluate the
toxicity of the various com-
pounds prepared. Several de-
rivatives prepared from thodan-
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ine have been

IODINATED
TEIOVRACIL vehiively nor

toxic to chicks
and to have goitrogenic proper-
ties. By agreement with sponsors
of the project, details of the
work are not to be released until
it is agreed that findings have
been firmly established.

In cooperation with Armour
and Company Laboratories, Chi-
€ago, NUMerous assays were com-
pleted, comprising the determi-
nation of weights as well as the
histological appearance of testes,
seminal vesicles, prostates and
coagulating glands from rats
which had been subjected to

ASSAY OF e
PITUITARY aitiie
GONADOTROPHINS -
our Laboratories. Assays on

adrenals were run to determine
the effects of pituitary fractions
(ACTH). These assays are des-
ignated to determine the purity
of gonadotrophic fractions sepa-
rated from packing-house ma-
terial for the use in treating
sterility in livestock.

Alcohol extracts of large
amounts of dried manure from
pregnant cows, which had been
characterized as biological potent

by chick tests
COW MANURE
AS SOURCE OF ''<'S Prepar

ed. Following
HORMONES AR P o
eight

chromatographic separa-
tions, a series of oils and
crystals were obtained. The
chemical identification of these

fractions including melting
points and the preparation of
derivatives indicate that the ster
oid substances are so far un.
known and should be considereqd
as new compounds from natura]
sources. For the present time,
laboratories of Ciba Pharmacen
tical Products, Inc., are engaged
in the final microchemical work
to complete characterization of
these new substances.

Approximately 18 experiments,
involving about 5,000 chicks and
rats have been completed in an
effort to determine the anti

ANTITHYROID thyroid
DRUGS potency and
toxicity of
13 compounds which are are
matic amines manufactured as
industrial chemical intermedi-
ates. Nine of these compounds
show promise as new and po-
tent antithyroid drugs. Fur
ther tests are being done to as
certain mode of action, proper
dosage levels, and attendant tox-
icity. This work is eliciting ex-
tensive interest in medical and
pharmaceutical circles.

It has been found that the
sodium salt of 2,4-D will increase
the red color of the skin of Red
McClure potato. This same
chemical increases the vitamin C

content of potatoes
?rol}})wllgsNE both freshpand' in

storage. Investiga-
tions of the effect of certain “car
bamates’” sprayed on sugar beets
produced a significant increase
in the glutamic acid content. A
quantitative method for testing
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Jutamic acid in sugar beet juice
by the use of chromatography
has been developed.

A study is being made of the
rate of germination of barley
seed following spraying of the
cop by 24-D. Knowledge of
this subject would be very im-
ortant in the brewing of barley.
The indications are that when
barley is sprayed for weeds the
speed of germination of the seed
from that crop is greatly in-
creased. It would be obvious
therefore that if barley lots were

mixed, that from one farmer
might have been sprayed and
another lot unsprayed. In the
malting process this would con-
fuse the time of malting.

Study has been made of pen-
tachloropheno oxyacetic acid and
it has been found that this sub-
stance has a selective action on
the organism causing potato
scab. This academic finding will
have considerable importance in
sifting out mixed cultures and
also suggest a possibility of use
as a soil treatment.

Irrigation, Drainage and Engineering

Much of the first year of
Upper Colorado River basin
studies has been devoted to es-
tablishment of a laboratory at

UPPER COLORADO ¢ rand

Junction
RIVER STUDIES el malis

ing investigations in irrigation,
drainage and crop-production
conditions in the area.

A study of the feasibility of
pump drainage for the Willsea
area near Grand Junction has
been initiated and piezometers

have been install-
PUMP :

ed to determine
RRAINAGE ) depth to
gravel and pressure from un-
derground water. A contract
1s being completed with a well-
drilling company to sink a
series of exploratory wells to
log the profile of the water-bear-
Ing strata preparatory to putting
in experimental wells to be

pumped. Studies have been con-
ducted at Fort Collins to deter-
mine relationship of types of
minerals and particle size to soil
structure on some poorly drained
areas. It has been determined
that types of mineral present and
the high percentage of silt are
probably contributing factors to
much of the poor structure in
soils of the Upper Colorado
River Basin. The problem in-
volves a large area of poorly
drained and unproductive land.
The solution for this problem
will therefore be very expensive.

A direct correlation has been
found between firmness of the

SEEDLING  ‘S°il under seed,

moisture in seed
EMERGENCE zone and germi-

nation of sugar beet seed.

A new type of weeder for re-
moving small weeds from the
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row of small
SUGAR BEET [ ..o o de

WEEDER signed and

tested in 1949. The machine has
been re-designed for further test-
ing in 1950.

A beet-leaf stripper has been
designed and built for use in
harvesting the leafy portion of
the beet top without stems and

BEET-LEAF ©foWns. The ma-

terial thus oh-
STRIPPER tained was used

for nutritional and processing
studies in connection with the
beet-top utilization project.

The John Deere Wagon
Works has built 100 furrow-
forming beet-planter units for
use in 1950. The units are pat-

terned after
BEET PLANTER design de-
veloped by the Mechanical Engi-
neering Section for the improve-
ment of sugar beet-seedling
emergence.

An attachment for mixing
phosphoric acid with green

FORAGE alfalfa for silage

was built for
HARVESTER the John Deere

No. 66 field-forage harvester.

This section assisted in the
testing of a specific gravity

SPECIFIC GRAVITY Potato

separa-
OF POTATOES il

veloped by USDA cooperators
and the Horticulture Section.

The second version of a beet-
top-unloading device for use in

connection with
DADIIND beet-top util-

UNLOADER ization project is

under construction. This work
is being done primarily by
USDA cooperators.

Standard meteorological ob.
servations have been taken dur-
ing the entire year without inter-
ruption in cooperation with the

U. S. Weather Bureau.' This
METEOROLOGICAL ;;ﬁfor'
OBSERVATIONS is pugf

lished by the bureau for the
benefit of farmers and ranchers
and others. It is also used by the
bureau in furnishing informa-
tion for commercial airways and
in making routine weather pre-
dictions. Construction on an im-
proved type of sunshine recorder
was started.

Accumulation of data regard-
ing ground-water resources of
Colorado has been carried on as

usual. Ground-water elevations
GROUND-WATER :‘zrlvzftic’ot;
STUDIES

wells were

measured semi-annually. This
study is especially valuable in
parts of Kit Carson County
which have just recently begun
to develop pump irrigation.

Snow surveys were continued
as usual. Several new snow
courses were established in Colo-
rado and the cooperative staff

has been in-
SNOW SURVEYS _ - tal
in releasing several discussions
and articles in the snow-survey-
ing field. The Soil Conservation
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gervice has established a Junior
Engineering position to provide
assistance. Runoff forecasts using
photographic methods of snow
surveying on the Poudre River
were made as usual. This method
is still in the development stage.

Complete designs for a hy-
draulic sand separator have been
conceived. The purpose of this
sand separator is to separate
dynamically similar particles for
G;\ND use in modeling
i sedimentation.
SEPARATOR 4 large - scale
model of this apparatus is now
being constructed from plastic
and a testing program has been
started. The hydraulic laboratory
is the first to use dynamic model-
ing of sediment in hydraulic-
model testing. This separator,
when developed, will be of great
importance in the field of hy-
draulic-model studies.

Information on sand traps was

collected and consultant service

was provided to

SAND TRAPS cana})companies

and the state engineer’s office on

water measurement and canal
regulation problems.

An extensive investigation on

the use of sprinkler irrigation in

SPRINKLER Colorado con-

tinued. The
S CA R ON performance of

sprinkler systems on irrigated
farms throughout the state is ob-
served and recorded.

The intensive program of
measuring friction losses through
various types of well screens and
well gravel packs, which is being

WELL-SCREEN ;f; rcg‘cflﬂ
FRICTION LOSSES . .o

between the Soil Conservation
Service, Division of Irrigation,
various well-screen manufactur-
ers, and the Experiment Station
continues.

If seepage losses are not ac-
curately predicted, areas of land
brought under irrigation may be
greatly in excess of or less than

the area for which
SEEPAGE  ater is available.
LOSSES A : :
- A cooperative proj-
ect between the Bureau of Rec-
lamation, the Soil Conservation
Service. and the Experiment Sta-
tion was initiated September 1,
1950, to investigate ways and
means whereby reasonable pre-
dictions of seepage losses in ad-
vance might be made.

Contract Projects

A number of projects are be-
ing conducted by the Section
through the Colorado Agricul-
tural Research Foundation.
These are conducted under spe-
tific contract with various private

or governmental agencies. Dur-
ing the current year nearly $30,-
000 has been earned by projects
of this kind, either in cash or in
increased facilities. The gross
volume of this kind of research
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for 1949 and the first half of
1950 exceeds $100,000.

Testing of three model dams,
Bhakra, Hirakud, and Rihand,
designed by International Engi-
neering Company for various

Indian Gov-
MODEL DAMS Sl
Agencies has been completed.
The final reports have been
written for the Bhakra Dam and
preliminary drafts of the final
reports of the others are com-
plete.

One of the major problems in
hydrology as well as in physics
and engineering has to do with
the dissipation of mass, heat or

momentum
WIND TUNNEL e el
ous kinds of objects. This

problem is being studied for
the Office of Naval Research
in a wind tunnel in which wind
velocities up to approximately

80 miles per hour may be pro-
duced. The wind tunnel is
nearly complete and the propel-
lor and power unit are being
installed.

A research project was sponsor-
ed by Armco Corporation to de-
sign a new type stilling well for
the Armco metergate which is
used extensively for measuring
flows of water into lateral and

farm ditches,
METERGATE [ . proposed
to replace the 10-inch stilling
wells now in use with 4-inch
wells. Investigations for design
of such a well have largely been
completed and tested. In con-
nection with the investigations
for this project, however, certain
discrepancies in the previous
discharge ratings of the gates
was noted. Officials of the Armco
Company have requested the
Section to undertake recalibra-
tion of their gates.

Livestock and Poultry Production

Livestock

Work with females to date has
given results in general similar
to earlier observations with
steers. Winter and summer gains
and blood carotene and vitamin
A values closely parallel former

results. Cows re-

OF BEEF hay supplement
CATTT T with a cane ra-
s tion dropped a
})1\{](1}1}?113{}? © calf crop of 100

percent, all of
the calves being on the ground

within a calving period of 2l
days. Other lots followed in
the following order: Vitamin
A oil supplemented cane—
80 percent in 35 days; com
tinuous pasture lot — 100 per
cent in 49 days; and the basal
cane lot-—80 percent in 56 days.
Average birth weight of calves
was the same for all except the
continuous pasture lot in which
the average was 69 pounds, or §
pounds lighter than the average
for the other lots. At 7 months
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of age the calves weaned from
dams rteceiving alfalfa supple-
ment weighed 31 pounds (11
ercent) more than the control
lots averaged. Calves from the
vitamin A oil supplemented
dams weaned 14 pounds (5 per-
cent) heavier than the controls.

Yearling heifer calves which
received a supplement of alfalfa
hay in one case and alfalfa pellets
in another had shown equal
gains by the end of their first
summer - range period, being
about 6 pounds (2 percent)
more than the gain observed for
the control lots.

The cows, approximately 4
years of age, which have been
carried at the U. S. Dry Land
Field Station at Akron are cur-
rently dropping their second calf
crop. These animals were fed
basic dryland rations supple-
mented with alfalfa hay or fish
oil on an equivalent vitamin A
intake during the winter. This
is a repetition of last year's ex-
periment with the same group of
cows. These cows, together with
a group of 2-year-old heifers
wintered on similar rations, will
go to pasture about May 10.

Three bull calves (two Here-
ford, one Shorthorn) were
started on nurse cows about
December 1, 1949, in an attempt
to develop symptoms similar to
those previously observed and
described in purebred herds in

Colorado. These calves were 6
hs old

RICKETS-LIKE ™mont

CONDITION when started

on the nurse

IN CATTLE cows, and one

calf had been weaned. Owing to
the difficulty in securing good
nurse cows, the milk-fed bulls
have not been receiving enough
milk. Nevertheless early symp-
toms of stiffness were observed
in the Shorthorn bull. These
were transitory and disappeared
within about 1 week. Blood
analyses have failed to reveal any
significant lead.

Seven lots of 10 steers were
started on feed November 17,
1949. These cattle gained over
300 pounds in 132 days. Up un-
til March 10, 1950, the differ-
ences were

ALFALFA FEp S0l in total
FATTENING gains and cost
CATTLE of gain be-

tween the lots
fed alfalfa processed in various
ways (dehydrated alfalfa, wind-
row chopped alfalfa hay, wind-
row baled alfalfa hay, stacked
alfalfa hay, plain alfalfa silage,
phosphoric acid silage, and
alfalfa-molasses silage) .

Ten lots of 50 lambs each were
fed 138 days on rations varying
only in amounts of dehydrated
alfalfa, or the addition of corn
silage or trace minerals. The de-
hydrated alfalfa proved to be

DEHYDRATED worth 4 to 20
ALFALFA FOR Percent more

in total gain
{ﬁ’ﬁgﬁlNING than chopped
altalfa hay

while costing 214 times more
than the chopped alfalfa hay.
From these results, the con-
clusion can safely be made
that it is not profitable with
present feed prices to feed de-
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hydrated alfalfa in rations in
which chopped alfalfa hay is also
fed. This test does give a com-
parison of dehydrated alfalfa and
chopped alfalfa hay when fed
together. Corn silage when fed
with chopped alfalfa and de-
hydrated alfalfa gave larger and
much cheaper gains than the
chopped alfalfa hay and dehy-
drated alfalfa fed without corn
silage. The one lot fed trace
minerals (copper, manganese
and iron) made about the same
gains as the lot fed the same
ration except for the trace min-
erals.

The third year of experi-
mental feeding and slaughter of
different types of Hereford steers
is under way. Thirty-two un-
selected steers of different types

bred at Fort

IMPROVEMENT .

Lewis A&M
OFghLLE for this pur-
L pose are be-
EEROUGH ing individ-
BREEDING

ually fed.
The calving of approximately
90 cows of large, small and
intermediate types is in prog-
ress at Fort Lewis A & M.
Matings of different types of
bulls and cows in 1949 were as
follows: large x large, intermedi-
ate x intermediate, small x small,
and intermediate x small. The
second year of winter feeding six
lots of 2-yearold and yearling
females of large, intermediate
and small types has just been
completed.

Forty bull calves from the
Fort Lewis herd are being in-

dividually full-fed at Fort Lewis
A & M. This is the second group
of bulls to be developed in order
to measure individual feed util-
ization, rate of gain, and prob.
able beef quality. Selections for
line replacements will be made
partially on the results of these
tests. Three small lines of cattle
were started in 1949-50. Five
heifers were purchased from
OXO Ranch, Stevensville, Mon-

tana; b from G. S. Sidwell and
Sons, Carr, Colorado; and 3}
from Redd Ranches, LaSal,

Utah. Two of these lines are be-
ing developed on cooperating
ranches on a share-the-calf-basis,

A progress report on the type
studies on 2 years of data and
part of a third indicated the fol-
lowing: Small-type calves graded
significantly higher as feeders,
Conventional - type calves had

TYPE larger daily gains,

ate more feed per
TESTING day, and produced

larger steer calves and wholesale
cuts when finished than small-
type calves. There were no con-
sistent or significant differences
in pounds of feed required per
pound of gain, percentage of
different wholesale cuts in the
carcass, or percentage of fat,
lean, and bone in the 9-10-11 rib
cut. Differences in length of
cannon bone, height of chest,
hip height and wither height
best serve to distinguish between
small- and conventional - type
steers. Conventional-type steers
showed the largest average ratio
of weight to wither height but
small - type steers showed the
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Jargest average ratios of qther
body measurements to wither
height. Body measurements can-
not be used as a reliable indica-
gion of the individual steer’s ca-
pacity for growth and fattening.
However, correlation studies of
total digestible nutrients per
pound gain with certain body
measurements and ratios of these
measurements indicated that

feeder steers which are shorter-
legged, shorter in height, shorter
in body and narrower in the
chest tend to be more efficient
than those that average longer,
taller and wider. There is a
highly significant positive corre-
lation between circumference of
hind quarters in the feeder steers
and the area of the rib eye
muscle.

'Wool Investigations

A total of 6,190 fleeces was
graded at the shearing shed and
sacked according to grade. The
remainder of the clip, 2,509
fleeces, was kept as original bag
wool to be used as a control in
comparing the prices received

WOOL PREPARATION fl‘f;
AND PROCESSING e

lots of wool. The two lots of
wool were core tested and the
shrinkage report sent to the
grower. Since these two lots were
sold as one unit, no marketing
information was obtained.

Grading at the shearing shed
is to be continued this spring to
learn if shearing shed grading
will be acceptable to the wool
trade. Similar clips will be se-
lected, one to be graded at the
shearing shed and the other clip
to be prepared in the usual man-
ner. These clips will be detagged
and tags scoured and sold as
clean wool. Both clips will be
core tested for shrinkage and re-

sults sent to the grower. The
graded clips and the unprepared
clips will be appraised in a ware-
house and both offered for sale.
Price comparisons will be made
between the graded and un-
graded clips. Information as to
the cost of shearing shed grading
compared to warehouse grading
will also be obtained.

A total of 700 fleeces was
graded and these grades core
tested to determine shrinkages.
Hand samples were taken from
the fleeces and processed in-
dividually in the wool labora-
tory. These

SV%N(I)I\L/IERCIAL results were
SHRINKAGE sent to the

producer to
enable him to select those in-
dividuals producing the great-
est number of clean pounds
of wool of the preferred grade.
This flock was culled, before
shearing, for staple length and
desired body type. Individuals
from this flock were sheared sep-
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arately and a comparison made
between the selects and the re-
mainder of the flock for shrink-
age and number of pounds of
clean wool per ewe.

A total of 112 Corriedale ram
and ewe lambs was sampled on

Dairy Cattle

Thirty acres of irrigated pas-
ture seeded in 1947 were used
for the second full season in
1949. The two basic mixtures
were (1) brome grass, orchard
grass, meadow fescue and sweet-
clover; (2) brome grass, orchard
grass, meadow fescue, and a mix-
ture of alfalfa,

IRRIGATED ted clover, la-
PASTURES dino clove i nd
FOR DAIRY alsikce cltr)’\;ler
CATTLE ]

Each of these
basic seedings has been pas-
tured under two different sys-
tems: continuous grazing and
rotation grazing. Results to
date indicate: Rotation grazing
of grass - sweetclover pastures
showed a carrying capacity of
2.18 cows per acre vs. 2.09 cows
per acre for continuous grazing.
The opposite results with the
grass - legume mixture have
shown: rotation grazing, 2.31
COWSs per acre; continuous graz-
ing, 2.67 cows per acre. The
grass - legume mixture under
both systems of grazing has had
an appreciably higher average
carrying capacity. The grass-
sweetclover pasture had a high
carrying capacity the first year,
but declined the second year as

COLORADO AGRICULTURAL EXPERIMENT STATION

the shoulder,

FINENESS AND side, 208

VARIABILITY .
thigh for
OF WOOL fineness and

variability of wool. Variations
in fineness have been noted be-
tween the progeny of different
rams.

Investigations

the stand of sweetclover was re-
duced. The 2-year average for
all pastures is: days on pasture,
124; cows pér acre, 2.16. Further
tests of the pasture value of the
original mixtures will be con-
ducted this year.

Fructose content of the semen
of bulls has been found to be
related to the fertilizing capacity
and longevity of sperm. Castra-
tion resulted in complete loss of
seminal fructose, showing that

testicular activ-
FERTILIZING . .
CAPACITY ity is related to

this phenomen-
OEVBLLLS on. Attempts to

restore fructose of seminal fluid
of castrates by administration of
testoterone propionate and to
effect that of normal bulls by
injections of estrogen and of
testosterone are in progress in an
effort to learn how to assure
high-fertilizing capacity of bulls
used artificially. Pilot experi-
ments with rats show that testos-
terone alone will not maintain
fructose level of the accessory
organs at more than two-thirds
of normal. The role of the hypo-
physis is also under investiga-
tion.
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Poultry

Earlier studies indicated large
reserves of vitamin A and caro-
tene in newly hatched chicks.
The tate of depletion of these
reserves during the first 3 weeks

UTILIZATION & life of the

chick is be-
OF %ﬁ%OTENE ing studied.
IN Further in-

ANIMAL BODY formation 1is

being collected regarding site
or conversion of carotene to
vitamin A in the chick. Attempts
are being made to isolate the
factor (s) responsible for pro-
moting the utilization of caro-
tene in the animal body. The
laboratory is cooperating with
the Association of Official Agri-
cultural Chemists in national
collaborative studies to improve
techniques for the determination
of vitamin A and carotene.

Two experiments with chicks
have substantiated previous
work with hens showing that the
carotene in alfalfa meal is more
effective as a source of vitamin A
activity than pure carotene or
vitamin A itself. The presence
of a carotene utilization factor
has been strongly indicated. This
factor is insoluble in water, is
soluble in hexane or acetone, is
in the saponifiable fraction, and
is resistant to moist heat. An
antioxidant in commercial use
did not interfere with carotene
utilization. Neither a dispersing
agent or vitamin E influenced
carotene utilization. Exploita-
tion of alfalfa products because
of this utilization factor requires

that the products be standard-
ized, especially in carotene con-
tent, and that means of prevent-
ing carotene destruction during
storage be attained. Establish-
ment of these conditions is be-
ing sought by the industry.

A commercial vitamin B-12
supplement has been shown to
improve growth and feed utiliza-
tion and to lower blood level of
certain amino acids. Presumably,
this vitamin therefore enables
more rapid growth by promoting
deposition of blood amino acids
in new body tissue. As another
phase of this project, the mutual

sparing effect
AMINO ACID ¢ \iamin

{JﬁrléugégON B-12 and the
methyl don-

ors, choline and betaine, have
been demonstrated in growing
chicks. In the presence of
ample vitamin B-12, the require-
ment for methyl donor is lessen-
ed. Choline, a synthetic product,
is generally used -as a methyl
donor but betaine, derived from
beet sugar molasses and Steffens
filtrate, has been shown to be
equally effective in practical
chick rations. These studies have
demonstrated that Steffens fl-
trate, or waste, and a by-product
from this after removal of glu-
tamic acid not only are the
cheapest sources of methyl donor
but that they also contain
another factor which is essential
for maximum early growth of
chicks. This unknown factor ap-
pears to function like a similar
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one in dried whey and to lower
methionine requirements.

As a result of these experi-
ments, it appears possible that a
highly successful chick starting
mash may be evolved without
the use of any animal protein
supplements or dried milk prod-
ucts which are considerably
lower in protein than present
rations and which are much
lower in cost. Also, an impor-
tant use for sugar-factory waste
may be developed. Practical ap-
plication of these findings is in

progress.

A further outgrowth from this
project was a study of a new type
of high-protein, low-fiber, soy-
bean oil meal and the various
fractions of soybean protein. In
the new starter-mash formula,
composed essentially of corn, soy-
bean oil meal, and the usual vita-
min mineral supplements, the
new soybean oil meal has given
over 10 percent greater early
growth and better feed utiliza-
tion than the regular solvent-
process meal and has been super-
ior to the standard high-density
starting mash which contains
animal protein supplements.

The results of 10 incubation
trials, involving about 8,000
chicken eggs, indicate that levels
approximating 23.5 percent oxy-
gen and 0.4 to 0.6 percent carbon

ALTITUDE dioxide are

INCUBATION close to the

practical op-
timum for maximum hatch-

ability and quality of chicks at
an altitude of 5,000 feet. The

average increase in hatchability
was about 10 percent of fertile
eggs. Quality of chicks was im-
proved slightly by levels up to
24.7 percent. Time of hatch
was lengthened by lower levels
of carbon dioxide and decreased
by levels up to 0.9 percent
When no oxygen is added, opti-
mum carbon dioxide content ap-
pears to approximate 0.4 percent.

Evidence was obtained with
chickens and turkeys that in-
creases in hatchability due to use
of oxygen were greatest in eggs
of hens that hatched poorest
without oxygen. It therefore ap-
pears possible that hypoxia due
to altitude may show up genetic
weaknesses in hatchability. EE
forts to develop an instrument
for measuring carbon dioxide
levels in incubators continue to
be discouraging. Practical appli-
cation of the results of these
studies has been made by several
large hatcheries in Colorado,
hatching chicks and poults, with
excellent and economical results.

Comparisons among progeny
from three strains of turkeys
showed that moderate inbreed-
ing (37.5 percent) has thus far
not resulted in any significant
influence on reproductive per-

formance. Varia-
TURKEYS ;ins appeared to
be characteristic of families,
whether inbred or not. Closely
related toms showed notably
uniform family performance in
fertility and hatchability. This
work is illustrating the great
importance of family perform-
ance rather than individual per-
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formance in selection of breed-
ing stock.

Analysis of egg fractions for
amino acids is continuing. Com-
arable fractions were obtained
from high-quality and low-qual-

ity eggs. At-
COMI(’;%SSITION tempts are to
OF E be made to

correlate amino acid composi-
tion with quality. Highly puri-
fied fractions of mucin and
chalazae are being compared
with ovomucin and lysozyme
obtained from the Western Re-
gional Research laboratory.

Fleshing and body measure-
ments were taken on the fourth
generation from well-fleshed and
normally fleshed lines derived
originally from one strain of
White Leghorn chickens. Selec-

tions are
BROAD-BREASTED based on

WHITE LEGHORNS *°° o

servations at 5 and 12 weeks
of age. Data indicates that
there is no clear-cut correlation
between fleshing and body mea-
surements but that fleshing does
differ at 12 weeks of age. It ap-
pears that egg production and
meat production can be com-
bined, since some families evi-
dence excellent egg production,
growth, and fleshing. Attain-
ment of this goal would simplify
production of stock and would
improve economy of egg and
meat production.

Alfalfa meal is an excellent
source of vitamin A activity and
of certain other vitamins in
poultry rations. However, it has

also been found to inhibit early
growth when fed in excess. The

effect of alfalfa
EFFECT OF | ] on the early

?)IIGF%%IFI‘I(&]K growth of chicks
GROWTH was ascertained

on 100 samples of
alfalfa meals, mostly of known
source and history. When incor-
porated in a high-density mash at
a level of 10 percent, approxi-
mately 20 percent of these sam-
ples depressed early growth sig-
nificantly, 35 percent demonstrat-
ed moderate depression of uncer-
tain significance, and 45 percent
showed no appreciable effect.
Three of the samples exerted
serious depression.

Growth-depressing meals were
more common in third-cutting
alfalfa. Inhibitory samples were
found in sun-cured as well as de-
hydrated meals. No evidence has
been found yet to incriminate
weed contamination, 2,4-D spray-
ing, or other production factors.
Granular grinding was superior
to grinding very fine. The in-
hibitory factor is soluble in
water, and ethanol is insoluble
in acetone and is relatively stable
to moist heat. The effect is not
due to fiber.

One percent of strongly in-
hibitory alfalfa meal improved
growth slightly. Between 2.5 and
b percent did not interfere with
excellent growth. White Leg-
horn chicks appeared to be less
susceptible to this effect than
New Hampshire chicks.

From the practical viewpoint,
the significant expression of
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growth depression is accomplish-
ed with levels of alfalfa meal in
excess to those used in practical
rations or of those necessary to
supply ample vitamin A activity
when the level of carotene in the
meal is known to be normal by
analysis. The amounts of this
product in high-density chick
starting mashes should be limit-
ed to about 2.5 percent, because
of the low available energy con-
tent, the high percentage of
fiber, and the bulkiness-— not
primarily because of the growth-
inhibiting factor. For ordinary
farm-type starting mashes, the
level should not exceed 5 per-
cent for best results. Maximum
efficient levels for older birds re-
main to be ascertained.

A new-type shelter and breed-

ing house has been constructed
for year-around use. This pilot
model is being

EX;}&Y used on a trial
basis this year,
SHELTER SN type range

feeders for both turkeys and
chickens have been constructed,

Effect of storage on starter
mash showed after 18 months of
storage, that a commercial starter
mash and the College starter
mash had lost from 12-20 percent
of their growth-promoting abil-

ity and nearl
STORED FEED .7 ¢ thz
original carotene and vitamin A,
New Hampshire chicks showed
more depressed growth rate on
the stored feed than did Leg
horn chicks.

Pathology and Bacteriology

Research has been mainly ap-
plied to the two authorized proj-
ects, ‘“‘Necrobacillosis in Cattle”
and ‘“Listerellosis in Farm Ani-
mals.” In addition to the work
on these projects, some further
studies have been made on X-dis-
ease and forage poisoning in
cattle, in some poultry diseases,
and fringed tapeworm.

Diagnostic work consists of
autopsies of animals and poultry,
with cultures or tissue sections
being made as part of the diag-
nostic procedure when indicated.
Trips are made by members of
the staff to aid both livestock
owners and veterinarians in
making diagnoses in outbreaks

of disease when the cause is
obscure.

This project concerns three
diseases: liver abscesses, foot-rot,
and calf diphtheria. All are as-
sociated with Actinomyces necro-
phorus.

The development of liver ab-
scesses has been studied. Experi-
mental calves, approximately 6
months of age, were inoculated

NECROBACILLOSIS ;‘;‘; f;‘}
IN CATTLE v el
with a pure culture of 4.

necrophorus which was carried
by blood directly into the liver.
These animals were autopsied at
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subsequent intervals. Thug, !iv-
ers are on hand containing
Jesions of actinobacillosis which
vary in age from 36 hours to 30
days. Study of these specimens
has not been completed.

1t has been determined that a
relatively large dose of living 4.
necrophorus is necessary to pro-
duce abscesses under circum-
stances of the experiment. It is
now important to determine if
fattening increases susceptibility
of liver to formation of abscesses.
The study of foot-rot consists
of two phases: (1) a survey of
naturally diseased feet, and (2)
intra-arterial inoculation of the
foot with 4. necrophorus. For
the survey, 116 naturally diseas-
ed feet were collected, studied,
and classified into eight groups,
one of which constituted true
footrot and represents 53 per-
cent of the total.

In the experimental phase,
eight calves, approximately 6
months of age, were inoculated
with a pure culture of 4. necro-
phorus into the common digital
artery. The bacteria were carried
to all parts of the foot where
multiple foci of infection were
produced. From comparing the
experimental infections with
natural cases of foot-rot, it is con-
claded that natural foot-rot in-
fections originate from the sur-
face of the foot, not from the
blood.

The study of calf diphtheria
consisted of two phases: (1)
autopsy of a series of cattle that
died of the disease, and (2) ex-

perimental production of calf
diphtheria. Larynges and other
organs were collected from 105
cattle that died of natural calf
diphtheria. Some of them have
not been completed. To deter-
mine cause of the disease, experi-
mental calves were exposed as
follows: two had a culture of 4.
necrophorus applied to the mu-
cosa of the larynx at daily inter-
vals for 10 days; two were given
intra-laryngeal spray of a culture
of virulent Pasteurella multicida
at daily intervals for 10 days; two
were given a combination of
Pasteurella multicida as a spray
and A4. necrophorus on the sur-
face of the mucosa. Animals re-
ceiving the combined exposure
developed changes in the larynx
similar to natural calf diphtheria.
It is concluded that pasteurel-
losis may predispose to growth
of 4. necrophorus in producing
the disease.

The work on this project has
included the following different
lines of investigation: Observa-
tion of as many clinical cases as
possible in outbreaks to deter-
mine possible methods of trans-
mission. Agglutination tests of
infected animals and of appar-
ently normal animals in the

same herds.
NS indicate a

fairly wide-
spread sub-clinical infection in
animals not showing symptoms.
A study of the organisms iso-
lated from outbreaks in cattle
and sheep to see if there
were any morphological or cul-
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tural differences in strains. A
study of the resistance of the or-
ganisms to such environmental
factors as pH, temperature, and
drying, and to the action of an-
tiseptics and antibiotics. At-
tempts to reproduce the infec-
tion in various species of animals
by different methods of exposure.

Several cases of X-disease have
been observed. Tissues collected
have been examined grossly and
microscopically. Some micro-
scopic sections have shown what
would appear to be inclusion
bodies. Inclusion bodies are
X.DISEASE usually indicative

ot a virus infec-
tion. Recently obtained were
two animals which appear to
be affected with X-disease and
are to be used for further studies.
Transmission experiments will
be attempted.

Numerous cases of forage poi-

soning have been studied. Some

evidence indicates

“““ a correlation of

S A CT incidence of

this disease with highly mineral-
ized water.

Hatcherymen in Colorado
have experienced considerable
confusion in testing their breed-
ing flocks by the great number
of hens which show a doubtful
or partial reaction to the pul-
lorum agglutination test. In an

endeavor to de-
r]SIIJSIlJ':‘,IA(ggUM termine whether

or not these birds
REACTORS were infected, a
number of them were kept in
a laying house, and by trap-

nesting, their eggs were collect.
ed and identified and later
incubated. It has been deter
mined from the hatchability of
their eggs and the livability of
the resulting chicks that these
birds were apparently not in.
fected.

In beginning life history
studies on the fringed tapeworm,
Thysanosoma  actinioides, of
sheep, an attempt was made to
establish an infestation of this
parasite on a pasture on the

riNGep el A v
TAPEWORM P PPIOSS

mately 2 acres
L B1e8d 5 having good

drainage was chosen. It con-
sisted of exposed and shaded
portions. Part of the exposed
and shaded areas was irrigated
by means of a sprinkler system,
The remainder did not receive
any water other than natural
precipitation.

Fourteen adult sheep, part of
which came from infested range
and part of which were known
by fecal examination to be in-
fected with fringed tapeworms,
were placed on the experimental
plot early in the spring of 1949.
Four lambs were born on the
pasture where they remained
from 6 to 10 months before be
ing examined post-mortem for
fringed tapeworms.

In order to determine if the
eggs of the fringed tapeworm
had been passing on to the pas
ture during the time the lambs
occupied it, seven of the adult
sheep were examined post-mor-
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tem about 1 year after having
peen placed on it. Five of these
animals harbored adult fringed
tapewOrms. The presence of
these tapeworms indicated that
the means of infecting any suit-
able intermediate host on the
asture, and subsequently the
Jambs born and kept on the ex-
perimental plot were supplied.

Post-mortem examination of
one lamb September 30, one
October 25, one March 17, and
one April 15 showed them all to
be free of fringed tapeworms.
The absence of fringed tape-
worms in lambs born on a pas-
ture that was shared with adult
sheep that harbored the tape-
worms is an indication that the
necessary intermediate host was
not present. The broad tape-
worm (Moniezia expansa), whose
intermediate host is a soil mite,
was present in the lambs. This
condition 1s further evidence
that the fringed tapeworm and
the broad tapeworm of sheep do
not share the same intermediate
host.

Demand for all phases of this
work is increasing. No other
diagnostic facilities are now

available in
DIAGNOSIS OF the State of

ANIMAL AND - 2%
POULTRY F‘il QL2 C0%
DISEASES O Durase s

a sumimary

of the diagnostic work completed
from the inception, July 1, 1949
to April 13, 1950:

Consignments

Poultry . 456
Farm animals or tissues

from farm animals . 296

Fur-bearing animals 26

In addition to the animals,
poultry or tissues received for
disease diagnosis, we have made
special tests on the following:

Bovine blood samples
for Br. abortus ag-

glutination tests 503
Milk samples for

mastitis tests 352
Turkey blood samples

for pullorum ag-

glutination tests .._._15,891

In special cases in which ex-
tensive livestock or poultry losses
were being incurred, one or
more staff members have made
trips to the farm or ranch to
study the disease problem in or-
der to make a diagnosis and to
aid in suggesting methods of con-
trol or treatment. In the period
covered by this report, more
than 60 such service trips were
made by the several staff mem-
bers to almost all parts of Colo-
rado.
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Range and Pasture Management

A new phase of this project to
test the effect of commercial fer-
tilizers on the yield and nutri-
ents in six range grasses was ini-

NUTRITIVE tiated. First year’s

results indicate
VALUES OF et
FORAGE that application

of nitrogen at 20
LA and 40 pounds

per acre gave a definite increase
in yield of range forage. The re-
sponse in nutrient level of the
forage awaits chemical analysis.

Cows and calves were placed
in both native and seeded pas-
tures to determine seasonal
weight gains, rate of grazing and
utilization of each forage species
by livestock. Measurements on

PRACTICES FOR IYII‘?IC}S am%
INCREASED eights o
CATTLE thetlmpor-

ant grass-
PRODUCTION [t g

study were obtained. Rainfall
and soil moisture records again
were a definite part of the
program. A range survey was
made of each native pasture
which is only a periodic pro-
cedure. Excellent forage growth
of the early season grasses oc-
curred because of excess rainfall
of 14 inches (March 1 to June
15) . Even with summer precipi-
tation very scant, blue grama,
however, relied mainly on the
subsoil moisture reserves for its
substantial forage growth.

Again early season introduced
grasses showed their value for
grazing. Tall wheatgrass (first-
year grazing) slightly outranked

Russian wild rye in beef produc
tion per acre. However, Russiag
wild rye is more palatable thap
the above grass because of leg
coarseness of leafage and stems,
Intermediate and smooth brome
produced 2.4 times less beef per
acre than the Russian wild rye,
The two above rootstock grasses
were sodbound and therefore
produced less forage. The condi-
tion of cows at weaning time
varied from fair to good because
they had been on dry native feed
of rather low nutritive value dur
ing the summer and fall.

This project has been revised
to study the condition and trend
of rangelands. Techniques and

CONDITION ™Methods of mea:

suring condition
AND TREND
GUIDES and trend have

been studied.
No actual field work has been
conducted. Methods will be
compared this summer on ex
perimental ranges.

A replicated test of dates and
rates of application of 2,4-D and
mixtures containing 2,4,5-T was
conducted on big sagebrush at
Great Divide. Gallonages of car-

riers and use

iﬁ%%BRUSH of emulsifier-
IMPROVEMENT SPreaders

were includ-
ed in tests. A new date of seed-
ing test was initiated and other
experiments continued while
stand counts and first-year for-
age yields were obtained on pre-
vious tests.
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Date of application of 2,4-D
markedly influences sagebrush
defoliation and apparent kill;
applications made May 15, June
1, and June 15 gave much better

control than

APPLICATION 1o hade
DATES FOR July 1. Satis-
SPRA factory con-

trol of big sagebrush can be
economically accomplished by
the use of 2,4-D or a mixture
of 24-D and 2,4,5-T. There
is increased control by the addi-
tion of an emulsifier-spreader.
Three gallons of diesel, 1 gallon
of diesel in 4 gallons of water,
and 5 gallons of water were more
effective amounts of carriers.
When applied prior to June 15,
14 pound of 2,4-D produced re-
sults equivalent to 1-pound rates
which gave satisfactory control,
although 2-pound rates gave
superior results.

Five-pound rates of crested
wheat gave yields almost equal
to 10-pound rates indicating that
economy in the use of high-
SEEDING priced seed is pos-
RATES sible. Six- and 8-

inch drill spacings
gave somewhat greater forage
yields. Crested wheatgrass ex-
ceeded other grasses, including
newer Russian wheatgrass, in
yield on burned sage range in
one test. However, intermediate
wheatgrass gave superior yields
iIn an abandoned cropland seed-
ing. Seeding with rye reduced
the resulting grass stand with-
out adding much soil protec-
tion when needed. Cattle gains
were good this year and grazing

[

continued well into November.

New strains of bromegrass,
crested wheat, intermediate
wheat and other grasses were
tested in small plots. Most prom-
ising grasses were harvested for
yield comparisons on abandoned
cropland and flooded bottoms

for hay.
REVEGETATING p\r = 00
ABANDONED drvland
CROPLANDS )

le gumes
AND DEPLETED were tested

RANGES in small

plots. Date-of-seeding tests were
nitiated at Akron and the Main
Station. Methods of seeding
winter wheatlands were also
tested. County grass-test plots
were seeded at Wray, Fort Mor-
gan and Colorado Springs.

Tall wheatgrass exceeded all
other grasses in yield on dryland
areas at Akron and Fort Collins,
closely followed by intermediate
wheatgrass. Intermediate wheat-
grass continued to exceed three
other standard hay grasses in
yield on flooded bottomlands.
Several new strains of grasses ap-
pear superior: Nebraska 50 in-
termediate wheat, Nebraska 36,
44, and Oklahoma No. 1, and
synthetic bromegrass; K-31 fes-
cue; Italian and Empire birds-
foot trefoil; and Sevelra alfalfa.
Satisfactory stands of grass are
produced by drilling directly
into spring grain stubble after
harvest without any tilling. Seed-
ing in winter wheat stubble in
the spring produced stands about
equal to that obtained on fallow,
although plants are less vigorous.
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Alta fescue and big bluegrass
make good late fall pasture, pro-
ducing green forage in greater
abundance than other grasses
last fall up until December 10.

This experiment is to test the
effectiveness of shelterbelts upon
crop production and is being
carried on in cooperation with

the Agronomy Department.
SHELTERBELT year was

planting and harvesting of
Brunker oats, the field crop used
in the test. The data on the
yield of oats is collected and
analyzed by the Agronomy De-
partment.

This project is one to deter-
mine the effectiveness of fence-
post preservatives that are adapt-
able on the ranch or farm. More

than 10 presery.
FENCE-POST ative treatments

DURABILITY ;- . been ap.

plied to 500 posts and are being
studied under various soil condi.
tions. Annual records are being
kept and a systematic summary
maintained.

Work to date has consisted
largely in developing plans for
the current season and in getting
equipment and other necessary
facilities ready. However, 3
reconnaissance soil survey was

HIGH-ALTITUDE made of

part of the
MELONS mountain

meadow and the Gunnison area
last fall and some preliminary
fertilizer and moisture studies
were conducted. Preliminary
drainage surveys have been made
and technical assistance has been
given in installing drains on a
small scale.

Soils

The following has been found
regarding available nutrients in
Colorado soils: (1) practically
all Colorado subsoils are ex-
tremely deficient in available
phosphorus; (2) as the lime con-

tent of
ACCOMPLISHMENTS _ .

surface
soils increase, the availability
of phosphate tends to decrease;
(3) phosphorus and nitrogen
are the only two mineral nu-
trients which are evidentally
deficient to any great extent in
Colorado soil; (4) on some Colo-
rado soils commercial fertilizers
give increased yields comparable

to yields resulting from addition
of barnyard manures; (5) the
benefit of alfalfa in rotation is
largely due to residual nitrogen
left in soil as a result of atmos
pheric nitrogen fixation.

Work on classifying arid and
semi-arid lands is in cooperation
with the Soil Survey Division of
the Bureau of Plant Industry
and the Soil Conservation Serv-
ice. Laboratory analyses have
been completed on soil samples
collected in connection with de
tailed soil survey on the U. S
Dry Land Station near Akron
and the U. S. Potato Station near
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Greeley. This summarized and
interpreted information is to be
included in a

CLASSI“EEI{{)NG soil survey re-

MLARID port of the Ak-
SE ron and Gree-
LANDS ley Experi-
ment Stations. To secure ad-

ditional information on the
Akron Station soils infiltration
and permeability tests were
made under field conditions over
an 8-day period during Septem-
per, 1949. Fallow and range con-
ditions were studied on the
Rago, Weld and Colby soils
which are also quite extensive
in the dryland areas of eastern
Colorado. The soils studied have
silt loam surface soils. The Rago
soils have a heavy clay loam sub-
soil about 12 inches thick with a
well - developed structure; the
Weld soils have a subsoil about
6 inches thick with structure
similar to the Rago subsoil; the
subsoil of the Colby soils has no
structure.

Regardless of the well-de-
veloped structure the Rago and
Weld subsoils are slowly perme-
able when saturated. This ap-
pears to be due to excessive
swelling of the clay fraction. The
subsoils of the Rago and Weld
soils have saturated intake rates
of .5 inch per hour. On the fal-
low areas the limiting intake
layer was the surface soil. Even
- on land freshly cultivated with a
duckfoot, an application of 2
inches per hour storm-crusted
the soil in 30 minutes, indicating
the need for incorporating or-
ganic matter to increase the rate

of water intake and thereby re-
duce runoff and conserve mois-
ture. In general, on slopes of
0-2 percent, a 50-percent runoff
resulted from applying 2 inches
when the soil was initially near
field capacity. Infiltration and
permeability tests were continu-
ed near the Akron Station during
September, 1950. This series of
tests will be made on slopes
above 2 percent and on stubble
mulched areas. It is felt that
data from these studies will help
to answer some of the current
questions on land capability
classification in the dryland areas
in eastern Colorado.

Preliminary clay-mineral iden-
tification studies were made on
surface - soil samples collected
from two soil types on the
Greeley Station. There appears
to be no significant differences
between the clay minerals of the
two Greeley Station soils and the
Fort Collins Station soil. This
study is being made to aid in
determining whether the soil
types on the Greeley Station
should be re-classified.

The studies include compari-
sons of relative effects of com-
mercial fertilizer and manures
on yield of crops and on soil
structure, as well as the effect of

RESTORING el
PRODUCTIVENESS ]
fertility. Experiments have

shown that corn, sugar beets
and small grain, when planted
before alfalfa on leveled land
without fertilizers were very
greatly reduced in yield. Alfalfa
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and corn following alfalfa, how-
ever, produced normal crops
without fertilizers or manure.
Wheat and sugar beets produced
normal crops with heavy applica-
tions of nitrogen-phosphorus fer-
tilizers and fair crops with heavy
applications of manure.

Eventually it will be necessary
to conduct this experiment on
other major soil types to get the
complete answer to the problem
for Colorado. It is believed,
however, that data which will be
obtained after the experiment
has gone through a complete
rotation cycle will be appliable
to most of the state’s soils with
calcareous subsoils.

The cooperative Soils Labora-
tory is maintained and operated
under terms of a memorandum
of understanding between the
Colorado A & M College Experi-
ment Station and the Soil Con-
servation Service. Soil samples

are analyzed

i?;ggRATORY for(Digooil
Conservation

Service technicians assisting Soil
Conservation Districts; (2) Soil
Conservation Service soil scien-

tists engaged in mapping apg
classifying land; (3) coup
agents engaged in demonstratig
work; and (4) assistance of i
dividual farmers and others why
submit samples on a fee basis
Colorado A & M College.

This is a regional project jy
which the Bureau of Plant [y
dustry, Soils and Agriculturp
Engineering, The Tennessy;
Valley Authority, the Nationg
Industry Phosphate Committeg
the Western Regional Exper
ment Stations, and several pti-
vate agencies are cooperating
The work is being done in cop,

CALCAREOUS AND Dection

ALKALINE SOILs  With the
Tegiona|

phosphate laboratory at Fop
Collins. During the two sea
sons since work began on this
project the availability of si
types of phosphate fertilizers
have been compared by use of
radioactive tracers. The results
show that superphosphate, phos
phoric acid, mono - ammonium
phosphate and calcium meta
phosphate are superior to alpha
tricalcium phosphate and dical
cium phosphate.

Weed Control

Use of growth-regulating com-
pounds such as 2,4-D continues
to lead the field in weed-control
activity both from the stand-
point of research and that of
practical application. However,

ACCOMPLISHMENTS ﬁi‘;:’g
materials has many ramifica-

tions and in addition numer
ous other means of weed control
are receiving the attention of re:
search workers. New herbicides
and new developments in their
use are appearing with such fre
quency as to make keeping up
with them a difficult task.
Additional knowledge is being




.ined each year as a result of
ensive tests being carried
this project and, on the
pasis of the latest information,
new and imp_roved recommenda-
(jons are available. Recommen-
J dations in the past have had an

~ the ext

~ under

Scientific journals published
15 manuscripts bearing the Sta-
ion scientific journal series
pumbers. Thirty - one papers
were published in semi-technical
joumals or mimeographed form.

Semi-Monthly Publications
Monthly Publications

Technical Bulletins

Popular Bulletins

printed March, 1950) .

Annual Report

1948-1949.

Scientific Journal Series
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important part in developing
various weed - control programs
that have been set up in the
state through the activity of the
Extension Service, working in
cooperation with the Experi-
ment Station and other agencies.

Editorial Service

More than 200 news stories were
released to newspapers and
radio stations. Special feature
and information stories and
photos were provided to the re-
gional farm magazines.

Farm and Home Colorado Research—Vol. 1 No. 1 May-June, 1950.

Twelve Issues of the Colorado A & M News made up of Vol. 4.

No. 41—“Friction Losses in Selected Valves and Fittings for Irrigation
Pumping Plants,” by Carl Rohwer (May, 1950).

No. 404-A—"“Mile-High Cakes,” by Elizabeth Dyar, Elizabeth Cassel, Miriam
Hummel, Elizabeth Twomey, and Elsie Slayton (July, 1949).

Re-

No. 405-A—"“When to Use Sprinkler Irrigation in Colorado,” by W. E. Code
and A. J. Hamman (July, 1949).

No. 408-A—"Fire Blight of Apples and Pears,” by W. J. Henderson, Exten-
sion Service Plant Pathologist, and W. D. Thomas, Jr., Associate Plant
Pathologist, Experiment Station. (July, 1949).

No. 411-A—"The Economics of Sugar Beet Mechanization,” by Harry Sitler
and R. T. Burdick (April, 1950) .

No. 412-A—"Poisonous and Injurious Plants in Colorado,” by L. W. Dur-
rell, Rue Jensen and Bruno Klinger (May, 1950) .

Sixty-Second Annual Report, Colorado A & M College Experiment Station,

Barmington, R. D. The Extent of Sugar Emergence Studies at Colorado A & M
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College. 1950 Proceedings, American Society of Sugar Beet Technologig,
Scientific Series 318.

Barmington, R. D. Physical Factors of Soil Affecting Beet Seedling Emergen
1950 Proceedings, American Society of Sugar Beet Technologists. Scientj
Series 319.

Bracken, Frank K., and Olsen, O. W. Coenurosis in Chinchilla. Journa] |
American Veterinary Medical Association, June, 1950. Scientific Series ]y

Charkey, L. W., Wilgus, H. S., Patton, A. R., and Gassner, F. X. Vitamin B
in Amino Acid Metabolism. Proceedings of the Society for Experimen
Biology and Medicine, 1950, v73, 21-24. Scientific Series 311.

Deming, G. W. Use of IPC for Weed Control in Sugar Beets. Proceedings Amep
can Society of Sugar Beet Technologists, 1950. Pages 453-55. Scientific Ser
324.

Deming, G. W. Plant Population Experiments With Sugar Beets at Fort Collin
Colorado. Proceedings American Society of Sugar Beet Technologists, 195
Page 256-60. Scientific Series 325.

Fults, Jess L., Schaal, L. A., Landblom, Nellie, and Payne, Merle G. Stabiliz
tion and Intensification of Red Skin Color in Red McClure Potatoes by
of the Sodium Salt of 2,4-Dichloro-phenoxyacetic Acid. American Potay
Journal, November, 1950, Vol. 27, No. 11, pp. 377-395. Scientific Series 32

Gaskill, John O. Effect of Wilting, Drought, and Temperature Upon Rottinga
Sugar Beets During Storage. Proceedings, American Society of Sugar Bee
Technologists, 1950. Scientific Series 520.

Gaskill, John O. Progress Report on the Effects of Nutrition, Bruising, anf
Washing Upon Rotting of Stored Sugar Beets. Proceedings, Ameri
Society of Sugar Beet Technologists, 1950. Scientific Series 320A.

Gaskill, John O. Possibilities for Improving Storage-Rot Resistance of Sugy
Beets Through Breeding. Proceedings, American Society of Sugar Bed
Technologists, 1950. Scientific Series 322.

Gaskill, John O. Drying After Harvest Increases Storage Decay of Sugar Bet
Roots. Phytopathology, 40, No. 5, pp. 483-486. May, 1950. Scientific Seris
297.

Gassner, F. X., Patton, A. R., Wilgus, H. S., and Charkey, L. W. Failure d
Cockerel Comb and Testis Development on Sesame Meal and Its Preventiod
by Vitamin B-12. Proceedings of Society of Experimental Biology & Med
cine. 75:pp 630-633, December, 1950. Scientific Series 336.

Gassner, F. X,, Hopwood, M. L., Herrold, E. A. and Plummer, A. J. An Inte
pretation of the Goitrogenic Properties of Certain Antithyroid Agent
Journal of Clinical Endocrinology. 10 (11): pp 1485-1498, Nov., 1950.

Gausman, Glen, Fauber, Herman. Tests of Hybrid Corn Under Irrigation it
Colorado, 1948. Sta. Mimeo. Scientific Series 309.

Johnson, Gestur. The Ultraviolet Absorption of Polyphenolic Substances fros
Various Fruits. Food Technology, V. 4, No. 6, 1950. Scientific Series 298.
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ohnson, Gestur, Mayer, M. M., and Johnson, D. K. Isolation and Characteriza-
J tion of Peach Tannins. 1950 Meeting of Food Technologists. Scientific
Series 334.

Iohnson, Gestur, Johnson, Duane K. Increase in Rate of Enzymatic Browning
*  of Apples During Storage. Journal of Colorado-Wyoming Academy of
Science (abstr.) 4:(2), 1950. Scientific Series 333.

Kulas, Mariana. Food Preparation at High Altitudes. Journal of American
Dietetic Association. Vol. 26, No. 7, July, 1950, pp 510-513. Scientific Series
314.

Kunkel, R., Gardner, Robert, and Binkley, A. M. Results of Fertilizer Trials on
Potatoes in the San Luis Valley. Am. Pot. Jour. Vol. 27, No. 9. Sept. 1950.
Scientific Series 328.

Mellor, J. P., Johnson, H. H. P., Gardner, Robert. Fertilization Placement for
Sugar Beet Production. Proceedings American Society of Sugar Beet Tech-
nologists. 1950, 428-435. Scientific Series 326.

Olsen, Sterling R., and Gardner, Robert. Utilization of Phosphorus from Various
Fertilizer Materials: IV Sugar Beets, Wheat, and Barley, Colorado. Soil
Science 68: 163-171. August, 1949. Scientific Series 308.

Olsen, Sterling R., Gardner, Robert, Schmehl, W. R., Watanabe, Frank S., and
Scott, C. O. Utilization of Phosphorus from Various Fertilizer Materials by
Sugar Beets in Colorado. Proceedings of American Society of Sugar Beet
Technologists, 1950. pp. 318-331. Scientific Series 327.

Patton, A. R., Foreman, Elsie M., and Wilson, Patricia C. Do Amino Acids
Fluoresce on Papergrams? Science 110: pp 593-594 (1949). Scientific Series
307.

Patton, A. R., and Foreman, Elsie M. Detection of Glutamate and Hydrolysate
Added to Foods. Food Technology 4: pp 83-84 (1950). Scientific Series 294.

Patton, A. R. Introducing Paper Chromatography to Biochemistry Students.
Journal of Chemical Education 27: 60 (1950).

Patton, A. R. Present Status of Heat-Processing Damage to Protein Foods.
Nutrition Reviews 8: pp 193-196 (1950) . Scientific Series 316.

Patton, A. R. Further Student Experiments With Paper Chromatography. Jour-
nal of Chemical Education 27: pp 574 (1950). Scientific Series 337.

Schaal, Lawrence A., Edmundson, W. C., and Kunkel, R. Yampa, a New Scab
Resistant Potato. Am. Pot. Jour. Vol. 26, No. 9. Sept. 1949.

Thomas, W. D. New Shade Tree Diseases in Colorado. Plant Disease Reporter
(USDA) 34 (2): 83. 1950. Scientific Series 321.
Whitney, Robert S., Gardner, Robert, and Robertson, D. W. Methods of In-

creasing the Productive Capacity of Subsoils Exposed by Leveling. Agron-
omy Journal 42: pp 239-245, May, 1950. Scientific Series 310.

Miscellaneous Series

Baker, R. R. and Thomas, W. D. Root Transmission of the Carnation Mosaic
Virus. Journal of the Colorado-Wyoming Academy of Science (abstr.),
4(2) :60, 1950.
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Burdick, R. T. From Beef Calf to Beef Steak. Sta. Mimeo. May, 1950. Mjy
Series 466.

Code, W. E. Rotary Method of Drilling Large Diameter Wells Using Rever,
Circulation. Water Well Journal, July-August, 1949. Misc. Series 446.

Deming, G. W. Recent Results of Red Garden x Sugar Beet Hybrids. Proceed
ings American Society of Sugar Beet Technologists, 1950. Pages 180-83,

Division of Irrigation. Federal-State Cooperative Snow Surveys and Irrigatip,
Water Forecasts for the Colorado River, Rio Grande, and Platte apg
Arkansas Drainage Basins for February, March, April, and May, 1950. §g
Mimeo. Mis. Series 452, 453, 454, 458, 459, 460, 462, 463, 464, 467, 468, 45)

Gaskill, John O. Wilting of Sugar Beet Roots After Harvest Causes Excessiy
Storage Losses. Crystal-ized Facts About Sugar Beets. Vol. 3, No. 4, pp 155
(October, 1949) .

Gausman, Glen J., Leonard, W. H., Fauber, Herman, and Gausman, C. E. Tey
of Hybrid Corn Varieties Grown Under Irrigated and Dryland Conditioy
in Colorado in 1949. Sta. Mimeo. Misc. Series 450.

Horlacher, W. R., Fauber, Herman et al. Report on Experimental Work of the
Arkansas Valley Branch Station. Sta. Mimeo. Misc. Series 451.

Horlacher, W. R., Drage, Charles M., and McGee, Frank W. Report on Ex
perimental and Demonstration Work on the San Luis Valley Farm. Sn
Mimeo. Misc. Series 455.

Horlacher, W. R., and Green, Ferris M. Report to the Mesa County Research
Committee—1949. Sta. Mimeo. Misc. Series 456.

Jenneke, L. E. Scientific Advancement in Sugar Beet Production. Americas
Academy of Science meeting, May, 1950. Misc. Series 465.

Johnson, Gestur. Frozen Fresh Fruit Sundae Toppings. Western Canner and
Packer, Nov. 1950. Misc. Series 471.

Jorgensen, Carl, Johnson, Gestur, Johnson, D. K. Progress Report for 1949 on
the Technical Phases of Peach Research Conducted in Mesa County. St
Mimeo. Misc. Series 457.

List, G. M., Newton, J. H. Pest Control Recommendations for 1950. Westen
Colorado Horticultural Society. Misc. Series 449.

McBirney, S. W. Planting Depth and Beet Seedling Emergence. Beet Sugar De
velopment Foundation Research Report, No. 2, February, 1950.

Olsen, O. W. and Bracken, Frank K. Occurrence of the Ear Mite, Raillielit
auris, (Leidy, 1872), of Cattle in Colorado. Veterinary Medicine, 1950.

Rumley, G. E,, and Thomas, W. D. Transmission of Carnation Mosaic by Cor
tact. Colorado Flower Growers Bulletin, 5:3, 1950.

Rumley, G. E.,, and Thomas, W. D. Transmission of Carnation Mosaic Vin
by the Cutting Knife. Colorado Flower Growers Bulletin, 7:4-5, 1950.
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Thomas, W. D. Hosts of Carnation Viruses Other Than Carnation. Carnation

~ Craft, 11: pp 6-8. 1949. Misc. Series 447.

Thomas, W. D. Roguing Can Spread Fusarium. Colorado State Flower Growers
Bulletin, 2, pp 2-3, 1949. Misc. Series 448.

Thomas, W. D., and Baker, R. R. Chemical Inactivation of the Carnation
Mosaic Virus in vivo. Journal of Colorado-Wyoming Academy of Science
(abstr) , 4 (1) :51. 1949.

Thomas, W. D. Studies on the Host Range of the Colorado Red Node Virus.
Journal of Colorado-Wyoming Academy of Science (abstr), 4 (1) :40, 1949.

Thomas, W. D. Onion Cull Piles Are Dangerous. Colorado Onion Tips, 1:1-2.
1950.

Thomas, W. D. Rose Crown Canker. Colorado Flower Growers Bulletin 3:1-2,
1950.

Thomas, W. D. Seed-borne Red Node of Pinto Beans. Journal of Colorado-
Wyoming Academy of Science (abstr), 4(2):59. 1950.

Thomas, W. D., and Baker, R. R. The Carnation As a Carrier of Wilt-Producing
Fusaria. Journal of the Colorado-Wyoming Academy of Science (abstr),
4(2) : 60-61, 1950.

Thomas, W. D. ‘Botrytis Blight of African Violet. Colorado State Flower Grow-
ers Bulletin, 8:8, 1950.

Thomas, W. D., Wood, D. R., Daniels, Leslie B.,, Robertson, D. W., Graham,
R. W, Koonce, Dwight, Henderson, W. J., Tucker, R. H. General Report
on Pinto Bean Investigations. Sta. Mimeo. Misc. Series 461.

Thornton, Bruce J. The Use of 24D and 24,5-T in Controlling Herbaceous
and Woody Plant Growth. Sta. Mimeo. Misc. Series 470.
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Personnel Changes

ining the staff during the fiscal year were:

]o

Ralph L. Collins

Assistant Civil Engineer

Arthur Katona

Associate Sociologist

Associate Rural Economist

p. M. Stevens

Associate Agronomist

§. M. Willhite

Assistant Veterinary Pathologist

Lynn A. Griner

Associate Botanist

R. H. Porter

Assistant Chemist

K Lehman, Jr
Merle G. Payne

Assistant Chemist

]oseph 0. Moftett

Assistant Entomologist

Ferne Bowman

Home Economist

E. G. Buss

Assistant Poultry Husbandman

C. L. Gish

Assistant Poultry Husbandman

D. F. Peterson

Chief Civil Engineer

S. D. Resnick

Assistant Civil Engineer

Irving S. Dunn

Assistant Civil Engineer

L. E. Jenneke
F. J. Shideler.

Assistant Mechanical Engineer

Assistant Editor

Raobert Martin

Research Assistant, Endocrine

Resignations from the staff during the fiscal year were:

R. Scott Jackson

Assistant Veterinary Pathologist

H. E. Barrett

Assistant Chemist

Walter H. Schaeffer

Assistant Forester

R. L. Lewis.

Chief Civil Engineer

H. H. Schweizer

W. F. McGee

Assistant Civil Engineer

Superintendent, San Luis Valley Branch Station

‘Marcia Gregg
Madelen Rey

Assistant Editor

Research Assistant, Chemistry
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COLORADO A & M COLLEGE

COLORADO AGRICULTURAL EXPERIMENT STATION
Fort Collins, Colorado

STATE BOARD OF AGRICULTURE

T. C. McPherson, Pres..________San Acacio
'D. F. Hartshorn Fort Collins
Raman A. Miller. Strasburg
George McClave McClave
James R. Miller, Sec'y________ Fort Collins

EXPERIMENT STATION OFFICERS

W. E. Morgan, M.S. President
Homer J. Henney, M.S.. ... Director
Jean Maunier Clerk
Nellie L. Landblom, A.B. . ____ Statistician

EXPERIMENT STATION STAFF
AGRICULTURAL DIVISION

Agronomy

D. W. Rabertson, Ph.D

L. S. McCandless
Jesse McCabe
Walter G. Leher
W. H. Monfort
2Charles P, Warren .. __

Joseph M. Whalley, M.S.

Rex W. Brown, B.S. —
_Chief, News & Radio Sersi.

F. J. Shideler, B.S. __ __ Assistant Edjj,

— Treasyp

Chief Agronom

Robert Gardner, M.S

Agronomist (Saily)

W. H. Leonard, Ph.D.

Agronnmiy

D. S. Romine, M.S.

Assaciate Agronamist (Soils)

*R. W. Whitney, M.S
W. R. Schmehl, Ph.D

Associate Agronomist (Sailsj
Associate Agronomist (Soils|

Walter R. Heald, M.S.

Associate Agronomist (Soils}

Dwight Koonce, M.S

Associate Agronomis

F. M. Willhite, M.S.

Associate Agronomis

G. J. Gausman, M.S.

Assistant Agronomls

Thila Haus, M.S.

Assistant Agronams

J. L. Mellor, B.S.

Assistant Agronomis|

Donald R. Waood, M.S.

K. G. Brown, M.S.

Assistant Agronomiif
Assistant Agronomia

Caoperators:
G. W. Deming, B.S.

Assistant Agranomist (USDA)

S. R. Olsen, Ph.D
0. J. Kelley, Ph.D

Senior Soil Scientist (USDAI
Soil Scientist (USDA)

E. M. Payne, B.S

Soil Scientist (USDA}|

R. C. Accola, B.S

Frank Watanabe, M.S.

Soil Scientist (USDAJ|
Soil Scientist (USDA!

C. Vernon Cole, Ph.D

Soil Scientist (USDA}

H. K. Rouse, C.E.

Irrigation Engineer (USDAII

EEW R Cowley,  ClE S i s e

1 Resigned Decemher, 1949
3 Appointed January, 1950
® On leave.

A - Irrigation Engineer (USDA}
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Animal Investigations

5 S Wheeler, Ph.D

57

Chief Animal Husbandman

Animal Husbandman

1, E. Washburn, Ph.D

Animal Husbandman

. H. Stonaker, Ph.D.

Animal Husbandman

. E. Connell, M.S.

Associate Animal Husbandman

sgugene Bertone, M.S.
Melvin H. Hazaleus, M.S. .
A, Lamar Esplin, M S..

__Associate Animal Husbandman
__Associate Animal Husbandman
Assistant Animal Husbandman

.E- E. McKellar, M.S.

7. R. Blackburn, B.S ——

A L. Banta, BS -
L. H. Holland, B.S.

____Assistant Animal Husbandman
_Assistant Animal Husbandman
Assistant Animal Husbandman

Animal Pathologyv and Veterinary Medicine

Chief Veterinary Pathologist

A. W. Deem, D.V.M., M.S.
Floyd Cross, D.V.M

_____Veterinary Pathologist
Veterinary Pathologist

Rue Jensen, D.V.M., M.S.
Jow. Tobiska, M.S.

Chemist

Lynn A. Griner, D.V.M
Frank K. Bracken, D.V.M

__...Assistant Veterinary Pathologist
Assistant Veterinary Pathologist

Maxine M. Benjamin, D.V.M., B.S

Assistant Veterinary Pathologist

Botany and Plant Pathology

L. W. Durrell, Ph.D.

Chief Botanist and Plant Pathologist

- .Botanist

Jess L. Fults, Ph.D..____
Bruce J. Thornton, M.S. .
A. 0. Simonds, Ph.D.

_ ... Associate Botanist in Charge of Seed Laboratory

Associate Botanist

Associate Botanist

H. D. Harrington, Ph.D. .__
George H. Lane, M.S

Associate Botanist

R. H. Porter, Ph.D

Associate Botanist

Walter D. Thomas, Jr.,, Ph.D

Associate Plant Pathologist

R. E. Atkinson, M.S

Associate Plant Pathologist

Assistant Botanist

R. L, Skiles, M.S.
Norman R. Gerhold, M.S.

Assistant Botanist

Cooperators:
J. 0. Gaskill, M.S

Plant Pathologist (USDA)

L. A. Schaal, Ph.D

Associate Plant Pathologist (USDA)

E. A. Lungren, M.S.

Associate Plant Pathologist (USDA)

Chief Chemist

W. E. Pyke, Ph.D.
A. R. Patton, Ph.D

Chemist

Lowell W. Charkey, Ph.D

Associate Chemist

Paul R. Frey, Ph.D

Assoriate Chemist

Raymond E. Carlson, Ph.D...___

Assistant Chemist

Assistant Chemist

Edwin B. Crone, Ph.D.___ . .

*On Leave
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H. A. Durham, M.§

M. S. Hopwaood, B.S.

Gestur Johnson, M.S
Patricia Chism, M.S.

Dale M. Griffin, M.S.

Marjorie Mayer, M.S
J. J. Lehman, Jr., Ph.D

Merle G. Payne, BS.

Elsie Foreman, B.S.

Duane Johnson, B.S

Research Assi“,;

Research Assmlli

Adeline Kano, B.S.

Research Assi“a‘

Madeline Ferrigan, B.S

George M. List, Ph.D.

Laboratory Assisy,

Entomology

Chief Entomal

John L. Hoerner, M.S

Associate Entomal,

Leslie B. Daniels, M.S

J. H. Newton, B.S.

Associate Entomology
Associate Entomalog, |

Theodore O. Thatcher, Ph.D.
Joseph Q. Moffett, Ph.D

Assistant Entomalogy|

Forestry and Range Management

~-Assistant Entnmulnﬁ"

C. H. Wasser, M.S

E. W. Neison, M.A. (deceased)

Danald F. Hervey, M.S.

Chief Range Conservatiaps|
Range Conservatiog |

Assistant Range Conservationly

Assistant Forests

Charles W, Barney, D.F

Assistant Faresin

H. E. Troxell, M.F

Elizabeth Dyar, Ph.D.

Home Economics

Chief Home Economiz

Ferne Bowman, Ph.D,

Home Econams

Miriam E. Hummel, M.S

Assistant Home Economis |

Mariana Kulas, M.S

Assistant Home Economis

May E. Combs, M.S.

Assistant Home Econami

Elizabeth N. Twomey, B.S

Rezsearch Assistas

Research Assistan

Kathryn C. Colmey, B.S

Horticulture

Chief Horticulturit

A. M. Binkley, M.S
George A. Beach, M.S

Horticulturig

Raohert Kunkel, Ph.D.

Horticultuzia

A. C. Ferguson, M.S.

Associate Horticulturist

Carl J. C. Jorgensen, M.S

Associate Horticulturist

W. D. Holley, M.S.

Associate Horticultunit

J. S. Gregory, B.S.

Assistant Horticulturl

R. F. Farmer, B.S

Assistant Horticulturit

H. 8. Wilgus; Jr.,, Ph.D

Poultry
Chief Poultry Husbandmas

C. L. Gish, M.S.

Assistant Poultry Husbandma

E. G. Buss, M.S.

Assistant Poultry Hushandmss




F. X Gassner, D.V.M., M.S.
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Associate Endocrinologist

Research Assistant

i‘ore sulzberger, B.A

Research Assistant

Robert Martin, B.A

AT, Burdick, Ph.D

Rural Economics and Sociology

Chief Rural Economist

Associate Rural Economist

c. R. Creck, M S

_Associate Rural Economist

p. M. Stevens, M.S._.

Arthur Katona, Ph.D e

Associate Sociologist

Assistant Rural Economist

H. Prentiss Gazaway, M.S.
Catherine R. Clark; A.B.

Cooperators:
J. C. Crecink, M.S

Research Assistant

Agricultural Economist {USDA)

H. G. Sitter, M.S.

D. F. Peterson, D.C.E.

—_Agricultural Economist (USDA)

ENGINEERING DIVISION
Civil Engineering

Chief Civil Engineer

Associate Irrigation Engineer

W. E. Code, B.S.
M. L. Albertson, Ph.D.

Associate Civil Engineer

Assistant Civil Engincer

5. D. Resnick, M.S.__
Irving S. Dunn, M.S.

Assistant Civil Engineer

Jack E. Cermak, M.S

Assistant Civil Engineer

Assistant Civil Engineer

Ralph L. Collins, M.S
Maxwell Parshall, B.S

Meteorologist

Cooperators:
C. H. Rohwer, B.S.C.E

Senior Irrigation Engineer (USDA)

Irrigation Engineer (USDA)

H. J. Stockwell, B.S.
Jack N. Washichek, B.S

Engineering Aide (USDA)

Mechanical Engineering

Chief Mechanical Enginecr

J. T. Strate, M.S.

R. D. Barmington, B.S.M.E.

L. E. Jenncke, B.S.M.E.

Cooperators:
5. W. McBirney, B.S.A.E

Associate Mechanical Engineer

Assistant Mechanical Engineer

Senior Agricultural Engineer (USDA)

George Stafford

Engineering Aide (USDA)

Branch Stations

Director

W. R. Horlacher, Ph.D
Herman Fauber, M.S

Superintendent, Arkansas Valley

Ferris M. Green, B.S

Superintendent, Western Slope

C. Dale Rea, M.S.

Director, San Juan Basin

James Ingalls, M.S.

Assistant Animal Husbandman, San Juan Basin

Cooperators:
W. C. Edmundson, M.S

Horticulturist, USDA, Colorado Potato Station

J-F. Brandon, B.S

Associate Agronomist, USDA, Dry Land Field Station




