




SUl\IMARY

Colorado gro\vs annually about 233,000 acres l of oats, yielding
about 6,200,000 bushels. Of this amount nearly 102,000 acres are grown
under irrigation and nearly 132,000 on dryland. The average yearly
production, 1922 to 1926 inclusive, for irrigated land was 3,910,695
bushels and for non-irrigated land, 2,274,620 bushels.

In making recommendations for Colorado, one is confronted with
various conditions such as rainfall, altitude and length of frost-free
season. Any recommendations should be applied only to conditions
similar to the district in ,vhich the various experimental farms are
located. Vari<ms local conditions and demands may make it advis
able to deviate slightly from the recommendations.

IRRIGATED CONDITIONS

At Fort Collins under irrigation the nlidseason types of oats are
best adapted. Colorado No. 37, a selection made by the experiment
station, is the highest yielding oat tested for the 10-year period. Some
promising oats are under test but, so far, none of these are superior to
Colorado No. 37.

EARLY OATs.-Early oats of the Kherson or Kanota types are not
so well adapted to conditions similar to those found at Fort Collins
as the lllidseason type.

HULLESS OATS.-Hulless oats have not yielded sufficiently high
to recommend them.

TIME AND R,ATE OF SEEDING.-Oats have been planted frO'lll Apr.il
1 to 20 at Fort Collins. Good results nlay be obtained from planting
some of the earlier varieties a little later. The usual rate of seeding
is 80 pounds per acre.

IRRIGATIoN.-Under normal ,veather conditions in Northeastern
Colorado a single irrigation at the jointing stage is recomnlended. If
t"WO irrigations are applied, one at tillering and one at the late- joint
ing stage are recommended.

HIGI-I ALTITUDE-FORT LE'VIS

The highest-yielding oats at the Fort Le,vis station for a 7-year
period from 1921 to 1927 incillsive are the midseason types. Great
Dakota, Cdlorado No. 37 and S,vedish Select all gave good yields.

15-year average 1922 to 1926. Taken from Colorado Year Books published by the
State Board of Immigration.
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DRYLAND CONDITIONS-AKRON

Bul. 370

On dryland, only early oat varieties have produced favorable
yields. Midseason varieties have failed more often than the early ones
and 5eldom have outyielded them. Late oats have usually failed at
Akron as dry weather often prevents normal maturity.

VARIETIEs.-Brunker and Kherson have yielded well. Among the
varieties more recently introduced into the section, Fulghum and
Kanota give much promise.

DATE TO PLANT.-O'nly early l11aturing oat varieties should be
sown. The seeding elate should be as early in the spring as practic
able. Very often early varieties of oats sown after the middle of April
will be injured by dry "veather before maturity.

RATE TO Sow.-Seeding more than 4 pecks ha5 given larger yields
than lighter seeding' rates and is advised. In the varietal experiments
condllcted at Akron the plats were seeded at the rate of 5 pecks per
acre.

WHEN TO R.ECOlYIMEND.-Oats cannot be recdmmended for exten
sive seeding on dryland as either corn or barley generally produce a
larger yield of grain. Oats may, however, be cut for and fed as ha~,

when drouth prevents the crop from properly developing.



OAT VARIETIES IN COLORADO
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Colorado grows annually about 233,000 acres2 of oats', yielding
about 6,200,000 bushels. Of this amount about 102,000 acres are grown
under irrigation and about 132,000 on dryland. The average acre
yield for Colorado is about 34.0 bushels3

, which is higher than the
average yield of the entire United States for the same period. The
average acre yield for irrigated oats for the 5-year period, 1922 to
1926 inclusive, is approximately 38.5 bushels. The average yield on
dryland for the same period is slightly over 17.0 bushels. The aver
age yearly production', 1922 to 1926 inclusive, for irrigated land was
3,910,695 bushels, and for non-irrigated land 2, 274,620 bushels. The
five leading cOlmties in the producticm of oats for the 5-year period
1922 to 1926 were Weld, L'ogan, Larimer, EI Paso and Routt.

Most of the oats produced are threshed for grain. Around 90,000
acres are cut annually for hay.

CIJIIVI:ATIC CONDITIONS

Colorado has a varied climate. This influences the kind of crop
which may be gro,vn. In sections ,vhere the mean summer tempera
ture ranges between 60 and 70 degrees F., varieties of Common Oats
(Avena sativa) will give the better yields.

Where the mean summer temperature is ,veIl over 70 degrees, red
oat varieties (Avena byzentina) are better adapted. At altitudes be
lo"\v 7000 feet ,vith the mean summer temperature belo,v 70 and above
60 degrees, the midseason or Swedish type of common oat is best
adapted, provided there is enough V\Tater either as rainfall or irriga
tion. In the drier sections of this area the Kherson type is better
adapted and will outyield the later oats in dry years. Above 7000
feet in elevation, the earlier-maturing oats are better adapted for
grain production, but the Swedish type oats will give the highest
tonnage of hay.

LOCATION OF EXPERIl\fENTAL FARJ.\tIS

Experiments ,vith oats are conducted on three station farms in
Colorado. T'he central station is located at Fort Collins in the north
central part of the state. All tests are under irrigation. The type of
soil, elevation and climatic conditions make it fairly representative of

25-year average 1922 to 1926. Taken from Colorado Year Books published by
State Board of Immigration.

3 Colorado Yearbook 1927.
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Leading Types and Varieties of Oats Grown in Colorado

Panicle (head) Color of Time of Variety
Group Type Kernels ::\laturity

Covered (oats) &preading 'Vhite Early Nebraska 21
Albion (Iowa 103)

Yellow Early I~herson

Red Early Brunker (Burt 916)
I~anota

Fulghum

""'bite Midseason Colorado N(). 37
Swedish Select
Great Dakota

Side Oats 'Vhite Late White Russian
Bliss Side

Hulless (Naked Oats) Spreading Hulless :Midseason Hulless

the irrigated sections in the northeastern part of the state.
The Fort Lewis farm is located in the southwestern corner of

the state in La Plata County. The elevation of the station is over
7000 feet. At this station, the tests are under irrigation. T'he ele
vation and climate make this station a desirable place to test grains
for high altitudes.

T'he United States Dry L'and Field Station, located at Akron,
Colorado, is operated in cooperation with the Colorado Experiment
Station. This station is located in the heart of Colorado's dryland.
Tests conducted here apply to crops gro,vn lmder similar conditions.

EXPER,Il\fENTS AT FO'RT COLLINS

CLIMATE

The climate at Fort Collins is suitable for the production of small
grains. With few exceptions, sufficient rainfall comes in the months
of March and April to start an oat crop.

RAINFALL

Table No. 1 gives the rainfall data for the years 1918 to 1927
inclusive. The rainfall in 1918, 1920, 1921, 1922, 1923, 1924, 1926
and 1927 was adequate early in the season to start the crop and carry
it to the time irrigation water could be applied. In 1919 and 1925
the rainfall early in the season was insufficient to start the crop even
ly. This was particularly true in 1925 when much of the oats had to
be "irrigated up" in l\1:ay.

Under the conditions fOlilld at the Fort Collins station early irri
gation is seldom possible. Therefore, it is necessary to depend on
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Table I.-Monthly Rainfall at the Colorado Experiment Station. Fort Collins for the
years 1918 to 1927, inclusive.

1918 1919 1920 1921 1922 1923 1924 1925 1926 1927

January 0.41 T 0.54 0.96 0.35 0.19 0.51 0.21 0.25 O.M
February 1.05 0.30 0.64 0.10 0.53 1.39 0.54 0.09 0.28 0.40
~farch 0.14 1.6.5 0.14 0.13 0.36 2.74 1.83 0.58 1.54: 1.87
April 3.72 0.93 3.60 1.63 2.95 2.18 0.93 0.05 2.88 2.77
May 2.95 0.45 I'!');) 2.30 0.46 3.60 3.90 0.95 1.67 0.83
June 1.18 0.19 0.60 4.24 1.03 5.72 0.22 1.W 1.66 1.95
July 4.88 0.64 0.58 1.3-1: 0.8.'3 5.26 0.16 1.70 0.71 1.96
August 1.91 0.61 1.72 2.60 0.91 0.69 0.05 1.17 0.76 1.52
September 3.23 2.61 0.60 0.66 0.00 1.28 0.84: 1.79 1.01 1.10
October 0.71 1.93 0.50 0.5:3 0.50 3.08 0.79 3.26 1.00 1.05
~ovember 0.90 1.22 0.24 0.82 1.44 0.10 0.09 0.89 0.36 1.00
December 0.76 0.39 0.54 0.89 0.31 0.25 0.74 1.50 0.83 0.25
Total 21.79 10.92 11.65 15.79 9.67 26.48 10.60 14.24 12.95 14.74

NOTE:
'.Dhe monthly rainfall for 1918, 1919 and 1920 was obtained from H.. E. Trimble, As

sistant Irrigation Investigator. The records for January, February, March, November
and December, are also furnished by ~fr. Trimble. The records for the other months
were obtained on the experiment station farm. They differ slightly from the United
States records for Fort Collins. The difference is due to local showers in the sum
mer. The United States Weather Bureau station is on the college campus, about 1
mile west from the experimental farm.

winter and spring moisture to start the crop and carry it to the middle
of May vvhen irrigation water can be applied.

TREATJ\iIENT OF PLATS

The oat-test plats are sown on summer-fallo\v. This is necessary
to insure clean land. While this gives yields slightly higher than farm
conditions, it gives a comparative test.

IRRIGATION

Averag'e climatic conditions at Fort Collins allow the accumula
tion of sufficient llloisture in the winter and early spring to bring
an oat crop to the jointing stage without irrigation. Under normal
conditions a single irrigation at this stage will produce a ndrmal
crop. If two irrigations a.re necessary, one should be at the tillering
and the other at the jointing stage.

In 1923 sufficient rain fell in the months of June and July to
luature crops vvithout irrigation, and no irrigation water was applied.

CARE OF GRAIN

The threshed grain froon the plats is cleaned and weighed. The
bushel weights a.re determined from the cleaned-grain weights. The
probable errors are calculated by the deviation from the mean meth-
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od.4 Ten plats of each variety are grown. These plats are scattered
over the area so that a randoln sample may be obtained.

TIME AND R,ATE OF SEEDING AT FORT COLLINS

O'ats are planted from April 1 to 20. Good results may be ob
tained from planting some of the earlier varieties a little later. The
lls11al rate of seeding is 80 pounds per acre.

TREATMENT FOR SMUT5

Oat smut cannot be controlled by the copper-carbonate-dust treat
ment. Smut of hulless oats, ho,vever, is an exception.

The formaldehyde treatment is successful in treating oat smut.

Table 2.-0at Variety Test at Fort Collins for a 6-Year Period from 1907 to 1911.
Yield in Bushels per Acre

Yield
in Per-
centage

of Colo-
rado

Colo. Aver- Years No.
Variety No. 1006 1907 1908 1009 1910 1911 age Grown 37

Colorado No. 37 100 122.3 86.7 91.2 65.3 27.8 67.4 76.8 6 100.0
Great Dakota 74 110.7 86.2 88.4 66.8 19.4 66.2 72.9 6 94.9
Minnesota No. 26 79 119.8 77.5 74.7 71.9 23.3 69.0 72.7 6 94.7
Big Fonr 69 127.5 73.4 68.7 68.1 20.5 66.2 70.7 6 92.1
Czar of llussia 86 117.5 72,.1 79.3 72.2 17.2 65.9 70.7 6 92.1
Colorado No. 13 76 108.4 77.1 75.9 65.9 22.2 69.0 69.7 6 \)0.8
White Russian 83 112.1 79.6 67.3 69.1 9.6 72.5 68.4 6 89.1
Silvermine 71 117.6 70.9 68.6 62.5 19.4 70.6 68.3 6 S8.~

Wisconsin No. 4 67 106.2 74.6 62.5 60.3 8.0 M.O 60.9 6 79.3
Olin's Choice 89 99.3 68.1 69.3 59.4 11.6 48.1 59.3 6 77.2
Welcome 73 105.1 73.9 68.1 21.4 74.6 68.8 5 92.0
Kherson 65 91.4 71.8 51.6 37.5 00.9 62.6 5 83.7
Banner 96 G7.0 81.9 21.5 73.1 61.1 4 97.1

Garton's
Regenerated 97 54.0 61.2 8.1 M.O 44.3 4 70.4

Extrareicbster 101 41.5 12.5 66.2 40.1 3 75.0

lDxtrareichster 102 62.2 12.8 55.6 43.5 3 81.3

9parrowbill 80 99.8 so.n 68.7 83.1 3 83.1

Dalmeny 88 106.0 61.2 50.1 75.7 3 75.7

Colorado No. 5 68 G7.9 43.1 55.5 2 33.1

National 77 112.1 112.1 1 91 7

White Tartar 81 111.5 111.5 1 91.2

Danish (U. S. 12S77) 82 110.9 110.9 1 90.7

Minnesota No. 6 78 108.9 108.9 1 89.0

20th Century 75 10:3.9 103.9 1 85.0

Texas Hed 85 100.u 100.9 1 82.5

Sixty Day 64 00.4 90.4 1 73.9

Early Champion 87 64.8 64.8 1 5:3.0

Colorado No.9 72 59.0 5D.0 1 48.2

4 I-Iayes, H. K. and Garber, R. J. Breeding Crop Plants, Second Edition 1927,

pp. 81-84.
5 Durrell, L. W. "Smuts of CQlorado Grains," Bulletin 334, Colo. Exp. Sta.
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EXPERIMENTAL RESULTS

Bu!. 37()

VARIETY TEST, 1906 TO 1911

The oat variety tests from 1906 to 1911 were made on single one
tenth acre plats. The results of these tests' are given in Table 2. Of
the varieties grown for the entire 6-year period, Colorado No. 37 gaye
the highest yield. Great Dakota and lVlinnesOta No. 26 both yielded
well. While some of the other varieties grown for the entire 6-year
period produced high yields, they did not equal Colorado No. ~~7.

Banner, which was tested for 5 years, yielded well. None of the oats
tested for a shorter periOd equaled Colorado No. 37. Many of them
were dropped in the earlier years. The six highest-yielding varieties
grown for a 5 or 6-year period ,vere all of the white midseason class.

OAT VARIETY TESTS 1918 TO 1927

Table No.3 gives the results of the oat variety tests at Fort Col
lins for a 10-year period, 1918 to 1927 inclusive. In 1918 nevv variety
tests were started. Replicated plats were used instead of the earlier
method of single one-tenth acre plats. At intervals between 1918 and
1927, new varieties ,vere introduced and inferior varieties dropped.
Of the 9 varieties grown for the 10-year period 1918 to 1927, Colo
rado No. 37 gave the highest yield.

Several other varieties tested for a shorter period of years sho\v
promise, but have not yielded high enough to recommend their replac
ing Colorado No. 37. None of the early oats yield high enough to
recommend growing thenl under conditions similar to those at Fort
Collins.

THE VARIETIES GROWN

Several different types of oats have been grown in the variety
experiments at Fort Collins. The most important type has been of the
midseason group. In addition, varieties of early oats, side or horse
mane oats, and hulless or naked oats have been tested. At Fort Col
lins the midseason oats have yielded best and are recommended for
sowing on irrigated land similar to that at the station.

MIDSEASON OATS

The following varieties classified as midseason oats have been
tested at Fort Collins: Colorado No. 37, Welcome, Czar of R,ussia,
Silvermine, Minnesota No. 26, Swedish Victory, Banner, Big Four,
Olin's Choice, Extrareichter, Swedish Crown, Garton '8 R€generated,
Colorado No. 13, Wisconsin No.4, Great Dakota, Swedish Select,
Idomine, Victory, Abed Silver, Victory Side, lVlarkton and Gold R,ain.
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EARLY O'ATS

The early oats which have been grown at Fort Collins are Kher
son, Nebraska No. 21, Albion, Gopher, Iowar, Burt, Kanota, and
Alaska. Of the early oats tested, Gopher gives the highest percentage
yield, with Alaska second. Both of the oats, however, are interme··
diate forms between the midseason and early classes. Their yields,
however, are only 91.83 and 88.72 percent of Colorado No. 37 grown
in the same years.

SIDE OATS

Two varieties of side oats (Avena sativa orientalis) have been
tested at the station, one for 9 years, and one for 2 years. Both va
rieties, however, have been dropped. White Russian, which has been
tested for 9 years, yielded 83 percent of the yield of Colorado' No. 37
for the same number of years. This variety is a little too late for
Fort Collins conditions. It takes on the average about 10 days longer
to mature than Colorado No. 37. Victory side is an oat similar to
Storm King and yields poorly at Fort Collins. Besides, it has a very
high percentage of hull. Its plump appearance suggests a large oat
kernel. It has a hulling percentag'e of 33.60 as compared with only
25.59 percent for Colorado No. 37. It can clearly be seen that its
feeding value would be much less than that of Cdlorado No. 37.

H ULLESS OATS

One hulless oat has been tested at Fort Collins. This variety,
Liberty Hulless, has yielded 75.45 percent of yield of Colorado No. 37
for a period of 3 years. While this oat may have some advantage as
a feed for young stock, it does not yield sufficiently high to recom
mend its general use in place of Colorado No. 37 or several other of
the hulled midseason oats.

HULLING PERCENTAGE

The percentag'es of hull of 16 varieties, including both early and
midseason oats, are given in T'able No.4. The percentages of hull
were obtained from 300 kernels7 which were hulled and weighed.
The percentag'e of hull is computed froln the total weight of kernel
including hull. The determinations ,vere made on air-dry samples
taken from oats stored in bins for at least 6 months. T'able No. ·1
shows that the lo,vest percentage of htul in oats gro,vn at Fort Collins
is found in the early oat varieties-Burt, Kherson and Kanota. There
is, however, considerable 5easonal variation even under irrigated con
ditions.

7 Relation of Size of Saillple to E~ernel-PercentageDeterluinations in Oats, Garber,
R. J. and Arny, A. C., Jour. Amer. Soc. Agronomy, Vol. 10, No. 3, ~farch 1918.
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These percentages should not be taken as a complete measure of
the feeding value of oats. The degree of filling is undoubtedly an
important factor in determining the percentage of hull. Of course
some oats, like Victory side, ,viII develop a higher percentage of hull
under the same conditions that develops a thin hull on other varieties.
Of the midseason oats, Swedish Select produces less hull than Inost
other varieties. Colorado No. 37, Banner and J\1arkton produce sim
ilar hulls.

AGRONOMIC DATA

Tables 5, 6 and 7 give the agronomic data for the varieties tested
at Fort Collins for varying periods from 1920 to 1927. Table 5 gives
the height of straw in inches. There is little variation in average
height for the midseason varieties. The early varieties are usually
about 10 inches shorter. There is considerable variation in the same
variety in different years.

The number of days to mature is given in Table 6. This table
sho,vs that there are from 5 to 10 days difference in the maturity of
the midseason and early oats. In the year 1927 the oats ripened ex
ceedingly early. The fact that several of the early varieties were
dropped from the test in 1927 l1lakes the average number of days to

Table 4.-Hnlling Percentage of Oats at Fort Collins 1922 to 1927.

Years Grown
Compared
to Colo. 37

Average as a
Per- stan-

Years cent- dard
1922 1923 1924 1925 19W 1927 Total taken age of 100.
Percentage of Hull Hull

Burt 21.30 ~2.44 25.M 24.40 24.71 23.87 142.26 6 23.71 92.66

Kherson 316 21.75 22.59 26.56 22.69 22.21 22.90 138.70 6 23.12 90.34

Nebraska 21 23.08 23.04 26.72 24.72 97.56 4 24.39 92.3:~

Gold Rain 240 2"2.74 22.95 28.55 22.13 24.68 23.04 144.09 6 24.02 93.85

Swedish Select 23.24 23.92 27.49 23.3S 2.'3.98 23.25 145.26 6 24.21 94.61

White Russian 24.62 25.80 26.38 23.21 100.01 4 25.00 94.65

Banner 24.59 24.20 29.48 2'3.94 24.46 23.78 150.45 () 25.08 97.90

Silverminc 24.76 25.17 29.29 24.97 25.69 24.66 154.54 6 25.76 100.('-.{)

Swedish Victory 24.82 25.08 30.34 25.44 26.42 26.21 158.31 6 26.39 103.11

Great Dakota
~o. 74 24.87 25.42 30.70 25.87 25.52 24.60 157.07 6 26.18 102.31

Colorado 37 24.03 26.57 31.00 24.06 24.61 23.26 153.53 6 25.59 100.00

Victory Side 35.85 31.01 33.93 100.79 ~ 33.60 123.5~

?tlarkton 2.3.43 23.(i5 47.08 2 23.54 98.85

Kanota 23.18 24.25 47.43 2 23.72 99.08

Great Dakota
F. C. 1062 2.5.76 1 25.76 104.67

Great Dakota
F. C. 10m~ 26.24 1 26.24 106.62
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