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Spring Wheat Production in Colorado
D. W. Robertson, Dwight Koonce, and J. F'. Brandon 1

Introduction
In Colorado an average of about 3,700,000 bushels of spring 

wheat was produced annually for the 10-year period 1933-1942 in
clusive2. The average acreage harvested for the 10-year period 1933- 
1942 was 277,200 acres. Approximately 36.5 percent of this acreage 
was produced under irrigation.

The ten counties having the largest harvested acreage2 were: 
Weld, Logan, Adams, Morgan, Elbert, Larimer, Rio Grande, Mont
rose, Arapahoe, and Boulder.

Wheat-Producing Areas

There is considerable variation in the climate of Colorado. Ex
tremes in both temperature and rainfall are frequent. In the wheat
growing sections, the annual precipitation varies from 10 to 20 inches, 
aud the altitude from below 4,000 to above 7,000 feet. The wheat
growing sections of Colorado can be classified in general as irrigated 
and non-irrigated. The irrigated sections comprise those areas lying 
along the various water courses.

Location of Experimental Farms

There are three experimental farms in Colorado where variety 
tests with spring wheat are being conducted.
Fort Collins Station

The main station is located at Fort Collins, at an altitude of 
about 5,000 feet, in the north central part of the State. At this sta
tion varietal tests are carried on under irrigation. The type of soil, 
elevation, and climatic conditions make it fairly representative of the 
irrigated sections in the northeastern part of the State. 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 
April3 to start a spring -wheat crop.
1 Robertson, agronomist, Colorado Agricultural Experiment Station; Koonce, asso

ciate agronomist, Colorado Agricultural Experiment Station, stationed at Fort 
Lewis; Brandon, associate agronomist, Division ot Dry Laud Agriculture, Bureau 
ot Plant Industry, Soils, mid Agricultural Engineering, U.S.D.A., and superin
tendent of the U. S. Dry Land Field Station nt Akron.

a Colorado Agricultural Statistics, 1939 and 1942. Issued cooperatively by Bureau of 
Agricultural Economics, Division of Crop and Livestock Estimates, U.S.D.A., and 
the Colorado State Planning Commission.

3 Parshall, M. Analysis of Fifty Years Record of Meteorological Data (taken at the 
Colorado Experiment Station, Fort Collins, Colorado). Colo. Agr. Exp. Sta. Bul. 
450. 1939.
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Fort Lewis Substation

The Fort Lewis Substation is located in the San Juan Basin, in 
the southwestern part of the State. The experimental work is con
ducted by the Agronomy Section of the Colorado Agricultural. Ex
periment Station4 in cooperation with the Fort Lewis branch of the 
Colorado Agricultural and Mechanical College.

Owing to the high altitude of 7,610 feet, the growing; season at 
Fort Lewis is relatively short. The frost-free period, in which slight 
frosts are not considered, is about 110 days. However, because of late 
fall frosts, the frost-free period for the past 7 years was 119 days. 
The temperature is not extremely high in summer nor low in winter. 
The coldest months are December and January, while the warmest are 
July and August. The average yearly mean is about 43°F. The 
average rainfall is about 18 inches. The rainfall of May and June is 
usually low. From 35 to 40 percent of the annual precipitation oc
curs in July, August, and September. A heavy snowfall usually 
covers the ground from December until April, furnishing consider
able spring moisture.

United States Dry Land Field Station

The United Stales Dry Land Field Station5 is located about 4.5 
miles east of Akron, Washington County, Colorado. The station 
contains about 395 acres. Three hundred and fifteen acres are owned 
by the Colorado Agricultural Experiment Station, and the rest by 
U. S. Department of Agriculture, Bureau of Plant Industry, Soils, 
and Agricultural Engineering. The elevation of the station is about 
4,600 feet.

The soil of the farm is naturally fertile and varies in texture 
from a friable loam to silt loam. It is locally called “hard land” and 
differs from the so-called sandy land in that it contains more silt and 
clay. The topography is nearly level to gently sloping.

The climatic conditions at Akron are similar to those of other 
parts of eastern Colorado. The nature and distribution of the pre
cipitation are often limiting factors in crop production. Occasionally, 
injury from frost, low winter temperature, soil blowing, or hail causes 
serious crop losses. The data obtained from the experiments con
ducted on the Dry Land Station at Akron are believed to be generally 
applicable not only to nearly all dry-land sections in the plains area 
of Colorado, but to adjacent portions of western Kansas, southwest
ern Nebraska, and southeastern Wyoming.
4 Dwight Koonce, associate agronomist, Colorado Agricultural Experiment Station, is 

in charge of the experimental work.
« U. S. Dry Land Field Station, Akron, Colorado, is operated by the Division of Dry 

Land Agriculture of the Bureau of Plant Industry, Soils, and Agricultural En
gineering, Agricultural Research Administration, U.S.D.A., with the Colorado 
Agricultural Experiment Station cooperating. The cereal experiments were con
ducted by the Division of Cereal Crops and Diseases in cooperation with the 
office named from 1907 to 1924 and 1930 to 1940.



December 1944 Spring Wheat Production o

Wheat Production
Treatment of Seed n

Stinking smut (bunt) of wheat is prevalent in Colorado. Ac
cordingly, all seed should be treated before planting. Some varieties 
are more susceptible to bunt attack than others. So far, none of the 
varieties recommended are entirely immune to bunt. Treatments for 
control of stinking smut of wheat are inexpensive, easily applied, and 
effective. Several commercial fungicides are obtainable for the pur
pose, but the dust treatments with organic mercury compounds have 
been found most satisfactory. The use of a dust treatment has cer
tain advantages over the old wet treatments: The dust is easy to 
apply, there is no liability of swelling of the grain, the process of 
drying the grain is eliminated, there is no danger of freezing, and 
treating may be done a month or so prior to seeding.

Organic mercury compounds have the advantage of quickly and 
thoroughly covering seed, and they give off a fungicidal gas that 
penetrates rapidly throughout the treated grain and to some extent 
penetrates the seed coat.

How to Treat Wheat with a Dust Fungicide.—Wheat to be 
used for seed should first be carefully cleaned to remove weed seed, 
dirt, and unbroken smut balls. Do not use badly smutted wheat for 
seed. Dust the wheat with organic mercury dust at the rate recom
mended by the manufacturers. An excess amount may cause injury 
to germination.

In using the organic mercury dust, which gives off a gas that 
has excellent fungicidal properties, it is best to treat the seed at least 
21 hours prior to seeding and leave the grain in sacks, pile, wagon 
box, or a dry bin. However, seed should not be treated more than 2 
months prior to seeding and should be kept in a dry place until 
planted.

Treating may be done in a barrel or steel drum mixer, or in one 
of the gravity treaters, such as the "Minnesota Seed Grain Treater7.”

Many dust fungicides are poisonous and, therefore, when using 
them, always cover the nose and mouth with a dust mask or a dry 
cloth to prevent inhaling the chemicals. Do not feed treated grain 
to animals.

Irrigation
Time of Irrigation.—In northeastern Colorado it is seldom neces

sary to “irrigate up” small grain. In the Arkansas Valley, often 
in the San Luis Valley, and in some Western Slope localities, natural 
precipitation is so uncertain that it is necessary to “irrigate up.”
0 L. W. Durrell, botanist and plant pathologist, Colorado Agricultural Experiment 

Station.
7 Moore, M. B. The Minnesota Seed Grain Treater. U.S.D.A. Miscellaneous Publi

cation 330. 1938.
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On the tighter soils, where it is necessary to irrigate crops up, the 
land should be irrigated, then disked, leveled, planted, and harrowed 
as soon as cultivation is possible. On light, sandy soils, it is better 
to plant and irrigate after planting because sandy soils dry out on 
the surface rather quickly. If there is moisture enough in the soil to 
keep the crop growing, there is no need of irrigation until the time 
the crop commences to head. The crop should not be allowed to suf
fer for water, even if it is necessary to irrigate prior to heading. On 
the tighter lands in northern Colorado one irrigation for small grains 
is usually sufficient. On the sandier lands two or more irrigations 
distributed throughout the growing season may be necessary.

In these sections where it is necessary to irrigate crops up, two 
irrigations on the tighter lands are sufficient, and usually three irri
gations on the sandier lands. If the crop is growing rather vigorous
ly, showing no need of water, the heaviest production can be obtained 
by irrigating when the grain is heading. Wheat should have suffi
cient moisture to insure vigorous growth and bring the plant to head
ing. One good irrigation at heading will insure a crop with normal 
rainfall on the tighter lands of northern Colorado. Little or nothing 
is gained by irrigating after the grain is in the milk, and often losses 
are caused by delayed ripening and lodging.

Methods of Irrigation.—Under Colorado conditions there is no 
one method applicable to all regions. In northeastern Colorado the 
so-called flooding method is used almost entirely. In the Arkansas 
Valley and western Colorado, the furrow or corrugation method is 
used successfully and is, in most cases, better adapted for their con
ditions. The methods of applying irrigation water depend on the 
slope of the land, the nature of the soil, and the crop grown.

The flooding method in any of its several modifications may be 
used. The one most commonly used is that of flooding between field 
laterals. This method consists of running small parallel ditches 
through the field, across the slope, and running water from the higher 
ditches over the surface of the field to the next lateral at a lower 
elevation. The distance between laterals is governed by the slope.

The border method consists of dividing the field into narrow 
strips with borders between the strips , Sufficient water is turned in 
at the head of the strip to flood the area between the borders. More 
preparation of the land is required in this method, but the water is 
more easily and economically applied.; In both the flooding and bor
der methods, the borders or lateral ditches .should not be too far apart 
(50-150 feet), and the length of the land should not exceed 500 to 
800 feet. Larger lands tend to over-irrigate the upper end if suffi
cient water is applied to the lower end Fortier8 makes the following 
statements regarding the border method. “The factors favoring the 
border method are: A smooth, regular surface having a slope in one 
8 Fortier, S. The border method of irrigation. U.S.P.A. Farmers' Bulletin 1243. 1937.
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direction of about 2.5 inches in 100 feet is ideal for the border method. 
It is possible to make borders on slopes 1 inch or less and on steeper 
slopes up to 2 feet and more in 100 feet.”

In both the preceding methods the quantity of water which can be 
turned in depends on the size of each strip, its slope, and the soil 
type. On heavy soil, and on narrow, short strips the head may be 
cut to half a cubic foot per second, and on wide strips and permeable 
soil, 10 cubic feet per second may be none too much. A large volume 
of water cannot be handled successfully on steep slopes, but it is 
always possible to divide a head between two or more lands.

The corrugation method is used in the Arkansas Valley and on 
the Western Slope. Small heads of water can be used in the corru
gation method. It is particularly adapted to soils which are inclined 
to bake and facilitates water spreading when the land is too uneven 
for the flooding method.

Little difference is shown in the yields of the two methods unless 
water is allowed to stand, in which case the crop may be scalded or 
killed.

In the corrugation method the water is distributed by means of 
corrugations or furrows placed at, close enough intervals to allow the 
lateral soaking of the soil by the time the water has penetrated to 
the desired depth. Too wide spacing of the furrows may be wasteful 
since water may be allowed to percolate down beyond the feeding 
roots of the plants.

When this method is used, short rows are advisable since long 
rows waste water at. the upper end if they are allowed to run long 
enough to irrigate the lower end. Its best use is on land with too 
steep a slope to be practicable for the border method of irrigation, 
or when only small heads of water can be used. It should also be 
used where soils have a tendency to bake.

Harvesting and Storage
Three methods of harvesting wheat are common in Colorado. 

Wheat may be harvested with the binder, the header, or the combine 
harvester. The first method may be used when the straw is long or 
is desired for use in wintering stock. Grain can be cut with the binder 
when the straw is yellow and the grain contains considerable mois
ture. The grain should be in the tough dough stage. After cutting 
with the binder, the grain should be placed in shocks of about 8 to 10 
sheaves. It is then left in the shock to go through the sweat or after
ripening stage, before it is ready to thresh. The moisture content of 
the grain should be less than 14 percent before it is threshed and 
stored. Tf it is stored at. a higher moisture content, the grain is 
liable to heat, and damaged wheat will result,. The curing period in 
the shock takes about 2 weeks in a normal dry year. If the weather 
is wet or damp, a, longer period may be necessary.
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The following statement regarding damaged wheat is taken from 
the “Grain Grading Primer9.’’ “Heat damage in wheat is perhaps 
more objectionable than any other, because wheat so injured produces 
a flour poor in color and of unsatisfactory bread-making properties. 
Bread from such flour is small in volume, the crumb is discolored, 
the texture is very poor, the bread has an offensive odor and usually 
tastes bad. ’’

The header-barge method is in common use in the dryland sec
tions. It can be used when the straw is too short for binding. When 
the header is used, the heads are stacked in long, low stacks in the 
field and allowed to go through the sweat in the stack. The grain 
should be a little more mature than is necessary when the binder is 
used. After curing in the stack, the grain is threshed' and stored as 
in the case of wheat harvested with the binder. The moisture content 
should not be over 14 percent when the grain is threshed.

When the combine harvester is used, the grain should go through 
the after-ripening period before it is cut. This means that it is ex
posed to the rigor of the weather for 10 or more days longer than is 
necessary for header harvesting. As in the case of the other methods 
of harvest, the moisture in the grain should be 14 percent, or less be
fore it is threshed and stored. Weedy grain should not be combined. 
Too many pieces of broken weed stalks increase the moisture content 
of the stored grain and may cause it to heat in the bin.

Spring Wheat Production Under Irrigation
Preparation of Seedbed

In preparing irrigated land for spring wheat, climatic conditions 
may determine the method of preparation of the seedbed. On the 
heavier lands, if soil moisture conditions are good, the soil should be 
prepared by fall plowing. If the soil is dry in the fall, plowing should 
be put off until spring. If the spring wheat crop follows beets or 
potatoes, the land may be prepared by spring working. Fall-plowed 
land should be packed and allowed to stand over winter, then worked 
down and leveled in the spring. If beet land is used for spring plant
ing, disking and leveling should be ample preparation for a good 
seedbed. Spring-plowed land should be packed, harrowed, and leveled 
as soon as the moisture condition of the soil permits. The main pur
pose of a seedbed for wheat, as with other crops, is to get firm, well 
packed soil, which should be of sufficiently uniform gradient to per
mit rapid and efficient irrigation.

Rate and Date of Planting
Spring wheat should be planted early in March as soon as soil 

and weather conditions permit and not. later than April 20. Wheat
f U.S.D.A. Miscellaneous Publication 325.
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sown later than this may mature and give good yield, but the danger 
of rust attack increases with a retardation of ripening. The recom
mended rate of seeding is 90 pounds per acre on irrigated land.

Experimental Results at Fort Collins Station
Thirty-five spring wheat varieties have been grown under irriga

tion for varying periods of years from 1933 to 1943. Table 1 gives 
the yields of Thatcher, Komar, and Marquis wheat. From the table 
it will be noted that Thatcher equals Komar and that Komar out- 
yields Marquis. The yield of Marquis was very low in 1934 (Appen
dix Table 1) due to a heavy infection of rust. This is the chief fault 
of Marquis wheat. It is susceptible to both stem and leaf rust, and 
will give a low yield of poor quality wheat in years when rust is pre
valent. Thatcher, a newer wheat, has stem rust resistance and meets 
the millers’ demands for high quality and is recommended for grow
ing under irrigated conditions in Colorado. Thatcher was tested for 
several years before 1937 and was found to equal Komar in these 
tests. It was included in the variety test in 1937 after the prelim
inary tests had indicated its possibilities. The following varieties 
have been tested and dropped from the tests since the publication of 
the last wheat bulletin, No. 4O410: Baart, C. I. 1697; Onas, C. I. 
6221; Reliance, C. I. 7370; Pilcraw, C. I. 10036 ■ Merit., C. I. 11870, 
and Renown, C. I. 11872. Besides these named varieties some 15 
promising hybrids have been tested and dropped as undesirable for 
Colorado conditions. The agronomic data of Thatcher, Komar, and 
Marquis are given in Table 2.

Table 1.—Average yields in bushels per acre of Thatcher, Komar, 
and Marquis wheat grown at Fort Collins for varying 

periods of years from 1933 to 1943 inclusive.

Variety C. I. No.
Years

grown
Average yield in 
bushels per acre

Yield of Komar 
same year

Thatcher 10003 7 43.5 43.4
Komar 8004 11 41.4 41.4
Marquis No. 1 9 33.7 42.3

Table 2.—Agronomic data of three spring wheat varieties grown at 
Fort Collins for varying periods of years from 

1933 to 1943 inclusive.

Variety C. I. No.
Date

headed
Date
ripe

Height
inche

in Percent 
s lodging

Days to 
mature

Years
grown

Komar S004 6-1S 7-2S 44 58 124 11
Marquis No. 1 0-21 7-28 45 13 125 9
Thatcher 10003 0-10 7-29 42 29 123 7

10 AV heat Production in Colorado 1920-1932. Colo, Agr.. Exp. Sta. Bui. 404. 1933.
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Experimental Results at Fort Lewis Substation
The high altitude studies were made at the Fort Lewis Substa

tion by Mr. Koonce. Similar methods to those described in previous 
publications’" were used. The yields of Dicklow and Baart, two white 
spring wheats, and Marquis and Thatcher, two hard red spring 
wheats, are given in Table 3. Dicklow was the highest yielder of the 
white wheats over the period of the test and should be grown when a 
white wheat is desired in sections of the State with climatic condi
tions similar to those of Fort Lewis. Of the hard red spring wheats 
with good milling quality, Thatcher and Marquis are recommended 
for growing at high altitudes in Ibis section.

Several promising new hybrids have been tested (Appendix 
'Fable 2), but require further testing before they can be recommended. 
Several wheats have been dropped from the test since the last pub
lished information in Bulletin 404.

Recommended Varieties
The best adapted hard red spring wheat that meets both yield 

and milling quality is Thatcher. Marquis, where rust is not a limit
ing factor to yield, is still a good wheat at the high altitudes. Komar, 
while yielding well, does not meet the millers’ requirements and there
fore is not recommended.

Harvesting a field of foundation seed.
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Spring Wheat Production on Dry Land
Under dry-land conditions, spring wheat will not yield as well as 

adapted winter wheat. In the tests conducted at the U. S. Dry Land 
Field Station at Akron, Colorado”, similar methods were used in 
planting and harvesting the spring wheat tests as are used in the 
winter wheat tests10.
Table 3.—Average yields in bushels per acre of Dicklow, Baart, 

Marquis, and Thatcher wheat grown at Fort Lewis for varying 
periods of years from 1933 to 1943 inclusive.

Variety C. I. No.
Years

grown
Average yield in 
bushels per acre

Yield of Marquis 
same years

Dicklow 3003 11 43.9 40.S
Martinis 11 40. S 40.S
Baart 1697 11 40.7 40.S
Thatcher 10003 9 40.9 41.1

Preparation of Seedbed
Several methods of preparation may be followed, depending- on 

the rainfall and the type of soil.
Fallow is the most certain soil preparation for producing spring 

wheat on the ‘‘hard lands” of the plains of Colorado. Extremely 
sandy land should never be broken up for lion-irrigated farming. 
The so-called ‘‘hard lands” and the sandy loams can be handled so 
as to prevent blowing. The essential feature of such handling is to 
keep a ‘ ‘ small cloddy ’ ’ surface on the hard land.

Summer fallow is land clean cultivated throughout one entire 
crop season and up until the time of seeding the succeeding crop. 
The object of fallow is to store the annual precipitation in the soil 
for the use of the succeeding crop. Thus, any means that will aid 
percolation of the rainfall into the soil is one of the prime requisites. 
Another prime requisite is the prevention of loss of moisture after it 
is stored in the soil. Growing plants are users of stored soil moisture 
and, therefore, are not desirable on summer fallow during the storage 
season. Therefore, moisture control operations should begin no later 
than when the first weeds become green and continue long enough 
to keep them from establishing themselves. In this connection, it is 
well to bear in mind that every pound of dry weed material allowed 
to develop on fallow, or any other land for that matter, will have used 
not less than 500 pounds of soil moisture, which is enough to produce 
a similar quantity of wheat plant.
11 The cereal experiments were conducted by the Division of Cereal Crops and Dis

eases. J. J. Curtis, associate agricultural technologist. Bureau of Agricultural 
Chemistry and Engineering, United States Department of Agriculture, formerly 
assistant agronomist, was in charge of the cereal experiments from 1930 to .Tuly 
1910. From 1940 to .1943 the experiments have been carried by ,T. F. Brandon and 
S. Callahan of the Office of Dry Land Agriculture of the Bureau of riant Indus
try. Soils, and Agricultural Engineering, Agricultural Research Administration, 
U.S.D.A.
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A high percentage of the summer precipitation in eastern Colo
rado comes in the form of hard beating rains and is often lost by 
runoff when essential weed control cultivations do not leave the sur
face in condition to hold moisture long enough to allow it to pene
trate into the soil. Basin listing or cultivation and cropping on the 
contour presents a method of retarding runoff. Incorporation of 
stubble debris in the surface of fallow land also aids in preventing 
runoff.

Soil blowing may become a serious factor when summer cultiva
tions have not left the surface sufficiently cloddy. Stubble debris 
in the surface aids in winter soil-blowing control.

In studies to determine the best date of initially working stubble 
land at Akron from 1923 to 1938, it is shown that unless weed growth 
appears in the fall, little is to be gained from fall-working stubble for 
fallow. The last date for spring working of stubble land to conserve 
moisture was found to be about June 2. When weeds and volunteer 
grain were allowed to grow 1 month longer to July 3, a loss of 41 
percent in the yield of the succeeding crop was observed. This indi
cates that preventing the use of soil moisture by plant growth is a 
major factor in the establishment of a good fallow and that spring 
ivorking of stubble land should start with the first weed growth.

In a more recent study, 1928 to 1938, to determine the effect of 
different cultural implements on the surface preparation of stubble 
in the fall and spring, it was shown that the implements used in the 
initial workings had no influence on the moisture stored, and that 
plots timely worked but not moldboard plowed for the duration of 
the test produced yields equal to those that were. Initial working 
implements in this study were the lister, the duckfoot cultivator, the 
disk in the fall and spring, and the moldboard plow in the spring.

Stubble land should never be seeded to spring wheat unless the 
soil is moist to a depth of 30 inches. Corn stubble land may also be 
used as a preparation for spring wheat, and is subject to the same re
strictions as stubble land.
Rate and Date of Planting

Four pecks per acre is the recommended rate of planting on dry 
land. Crop records at the U. S. Dry Land Field Station at Akron 
show that any delay in seeding of spring grain after the first part of 
April is to be avoided, if possible, because the chances for favorable 
yields of spring grain decrease as the seeding date is delayed. 
Experimental Results at U. S. Dry Land Field Station 12

The results of the spring wheat variety tests are given in Table 
4. From Table 4 it will be seen that, among the hard red spring
12 The U. S. Dry Land Field Station located at Akron in northeastern Colorado at an 

altitude of about 4,5(10 feet is operated by the Division of Dry Land Agriculture 
of the Bureau of riant Industry, Soils, and Agricultural Engineering, Agricul
tural Eesearcli Administration, U.S.D.A., in full cooperation with the Colorado 
Agricultural Experiment Station.
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wheats, Reward, Thatcher, and Pilot outyielded Ceres and other vari
eties. Reward, an introduction from Canada, shows the most promise 
for dry land. It is an early hard red spring wheat and yields well 
under dry-land conditions. However, it cannot be recommended for 
irrigated conditions, since it is not resistant to rust and does not have 
the capacity to make full use of the growing season and, therefore, is 
outyielded by several other varieties. Thatcher is resistant to stem 
rust and Pilot is resistant to both stem and leaf rust. These resist
ant varieties should be preferred to Reward in sections where either 
rust occurs. Quality, a white wheat, is the highest yielding of all but 
is not suitable for our principal market demands. Several newer 
wheats are being tested at Akron, but have not been grown long 
enough to determine their value for eastern Colorado conditions (Ap
pendix Table 3).

Comparison of Fallow and Corn Stubble

Table 5 gives the yield of several varieties grown on corn stubble 
and on fallow. As in the case of winter wheat, there were fewer fail
ures on fallow than on corn stubble. However, the difference in yield 
is not so great as in the case of winter wheat (Appendix Tables 4 
and 5).

Recommended Varieties

In recommending a spring wheat for dry-land conditions, Reward 
has sufficient earliness to mature a fair crop under dry conditions. 
Thatcher has resistance to stem rust and Pilot has resistance to both 
stem and leaf rust. The latter yield well under favorable conditions 
and all have good milling and baking qualities.

Table 4.—Average yields in bushels per acre of Reward, Quality, 
Thatcher, Geres, and Marquis wheat grown on fallow and on 

corn land at the U. S. Dry Land Field Station, Akron, 
Colorado, for an 8-year period from 1935 to 1942 

inclusive.

Variety C. I. No.
Years
grown

Average yield 
Bushels per acre

Hard red spring
Reward S182 8 13.0
Thatcher 10003 8 12.1
Pilot 11045 8 11.4
Ceres 0000 8 11.5
Marquis 3041 8 8.2

White spring
Quality

— - ,,...........
0007 8 ■ 13.4
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Table 5.—Yields of spring wheat grown on duplicate plots on both 
fallow and corn land at the U. S. Dry Land Field Station, Ak

ron, Colorado, for a 9-year period from 1935 to 1943 inclusive.

Variety C. I. No.

Yield In bushels per acre on summer fallow

1943 1042 3.041 1940 1039 loss 1937 1930 1035
Ave
rage

Hard red spring
Hewn r<l SI 82 3.0 24.3 20.2 0..S s.o 14.S 12.0 12.8 22.2 14.0
Thatcher 3(1003 12.4 24.9 25.2 0.4 4,0 10.4 11.2 7.0 19.0 13.4
Pilot

White spring
11945 n.o 24.2 23.5 3.S 2.3 3 3.0 9.0 5.5 22.0 12.7

Quality GG07 0.4 23.S 23.3 7.8 S.6 10.S 14.2 12.4 20.0 15.2

Yield in bushels per acre on corn 1:111(1

Hard red spring
Thatcher 10003 11.1 22.9 24.5 3.4 0 10.S 5.5 4.7 13.5 10.7
Pilot 11945 19.5 23.2 24.0 3.0 0 7.0 5.2 4.2 12.5 10.1
Reward 

White spring
S1S2 3.0 23.0 19.S 2.1 0 11.s 7.4 5.9 15.7 9.9

Qiinilty 0007 7.5 23.4 19.0 3 0 0 12.2 0.0 0.2 10.7 10.0

Description of Varieties
Reward, C. I. 8182, is a selection from a cross between Marquis 

and Prelude developed by the Canadian Department of Agriculture 
at the Central Experimental Farm, Ottawa, Canada. It is an early 
wheat, the heads somewhat resembling Marquis, but the tip awns have 
the dark color of the Prelude parent. The glumes are pubescent. 
The wheat is susceptible to rust but matures early enough under Colo
rado plains conditions to escape infection in normal years. Because 
of its early maturity it outyields later varieties in dry seasons and, 
therefore, is adapted to eastern Colorado conditions. Reward has 
good milling quality.

Thatcher, C. I. 10003, was produced at the Minnesota Agricul
tural Experiment Station in cooperative experiments with the United 
States Department of Agriculture from a double cross (Kanred x 
Marquis) x (Iumillo x Marquis). The heads resemble Marquis, and 
it is resistant to many forms of stem rust. The wheat, while showing 
lack of uniformity in size of kernel, is of good milling quality and 
yields well under Colorado conditions.

Pilot, C. I. 11945, was developed by the United States Depart
ment of Agriculture in cooperation with the North Dakota and other 
State Experiment Stations in the Coordinated Regional Spring Wheat 
Improvement Program. It is a bearded wheat resistant to both stem 
and leaf rust, maturing slightly earlier than Ceres or Komar. It 
resulted from a Hope x Ceres cross and has excellent milling and 
baking qualities.
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Thatcher 
Smooth glumes

Reward 
Hairy glumes
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Recommended Varieties
Irrigated Conditions

Conditions similar to Port Collins, altitude about 5,000 feet 
or lower.

Hard Red Spring: Thatcher

Conditions similar to Port Lewis, altitude about 7,500 feet. 
Hard Red Spring : Thatcher and Marquis 
White Spring Wheat : Dicklow

Dry-Land Conditions
Hard Red Spring : Reward, Thatcher



Appendix Table 1.—Summary of yields of spring wheat varieties and hybrids grown at Fort Collins for varying per
iods of years from 1933 to 1943 inclusive.

Vnrielv C. I. No. 1043 1942 1941 1940

Yield in bushels per acre

1939 193$ 1937 1930 1935 1934 19:13 Average”

Yield of Koma 
grown in

same years

Mindum 5296 45.1 33.2 69.6 55.5
Komar $304 39.5 44.7 51.1 50.7
Marquis No. 1 36.9 30.9 .50.2 45.4
Thatcher 10003 3S.0 30.2 5S.8 55.4
Multiple Cross F. C. 1152 56.5 39.2 63.3 47.6
Multiple Cross F. C. 1147 32.9 37.4 61.4 54.0
Hope x Komar F. C. 1149 37.9 39.9 64.7 48.3
Hope x Komar F. C. 1150 45.3 3-1.7 52.8 57.1
Rival 1170$ 36.3 41.S 61.0 51.6
Premier 11940 34.6 41.7 65.7 50.7
Mercury 11872 36.1 34.3 60.6 49.5
Pilot 13 1142$ 41.8 38,7 56.0
Komar x Hope F. C. 1169 40.9
Regent 11869 37.$
Ceres 6900 36.9

41.2 39.2 43.6 49.4 56.1
46.9 34.1 37.0 49.S 44.9

31.6 41.5 26.S
44.6 33.5 44.2
41.5 3S.8 46.7
43.0 33.4
44.4 36.4
47.1 26.5
35.9

45.5

Bushels
/Acre Percent

27.3 34.0 44.9 41.4 10S.4
21.1 35.9 41.4 41.4 100.0
10.4 30.3 33.S 42.3 79.S

43.5 43.4 100.2
44.S 43.4 103.1
43.S 44.5 98.4
45.3 44.5 101.7
43.9 44.0 9S.7
45.3 46.6 97.3
4S.2 46.5 103.0
45.1 4G.5 97.0
45.5 45.1 100.9
40.9 39.5 103.5
37.S 39.5 95.7

14.1 32.9 32.3 3S.2 S4.5



Appendix Table 2.—Summary of yields of spring wheat grown under irrigation at Fort Lewis for varying periods of
years from 1933 to 1943 inclusive.

Variety C. I. Xo.
Yield in bushels per acre !

Percent
Marquis1943 1942 1941 1940 1939 1938 1937 1936 1935 1934 1933 zkveragej

Dicklow 3663 3S.5 48.5 36.S 24.S 20.G 55.2 47.3 58.0 38.5 41.1 50.2 42.9 105.22
Marquis Xo. 1 40.2 43.6 54.6 27.4 28.o 53.2 42.3 42.3 3S.2 30.1 4S.S 40.S 100.00
Baart 1697 38.7 40.6 41.4 2S.5 28.8 53.6 41.5 50.3 43.4 31.4 50.0 40.7 99.89
Thatcher 10003 3S.0 46.0 54.1 32.9 31.4 50.5 39.2 40.2 30.2 40.9 99.05
Pilot 13 11428 39. S 43.7 49.4 23.9 39.2 94.57
F. C. 1153 35.S 42.2 43.0 33.0 28.0 35.0 94.22
Merit 11S70 30.0 37.9 4S.2 26.4 35.6 85.95
Rival 1170S 30.2 39.7 42.3 21.1 34.8 80.20
Premier 11940 31.2 37.6 40.3 21.5 34.2 82.39
Renown 11947 37.0 37.S 23.5 32.S 78.28
F. C. 1161 37.0 41.1 45.3 41.1 89.10
Merit x Thatcher 12053 32.0 79.00
Hope x Kanred F. C. 1136 47.1 48.9 21.9 29.2 4S.6 39.2 43.1 39.7 95.43
F. C. 1148 3S.5 49.1 32.0 25.9 46.3 3S.4 92.75
F. C. 1146 41.7 45.S 25.6 28.6 45.5 37.4 90.34
Mercury 117S2 40.4 30.3 22.0 32.9 78.52



Appendix Table 3.—Average yields of spring wheat grown on fallow and on corn land at the U. »S'. Dry Land Field
Station, Akron, Colorado, for varying periods of years from 1933 to 1943 inclusive.

C. I. No.
Yield in bushels per acre Yield of Ceres

1943 1942 1941 1940 1939 1938 1937 1930 1935 1934 1933 Average same years

Bushels
/Acre Percent

Reward 8182 3.3 23.G 20.0 4.4 4.0 13.3 10.1 9.3 18.9 5.4 11.2 10.5 100.7
Quality GG07 S.4 23.0 21.5 5.4 4.3 14.5 10.4 9.3 1S.G 4.4 7.5 11.0 9.9 117.2
Thatcher 10003 11.5 23.9 24.9 4.9 2.0 10.3 8.3 5.8 1G.7 2.4 11.1 10.5 105.7
Ceres 0900 9.7 23.0 22.0 4.2 1.7 9.0 S.7 5.8 15.7 3.5 3.9 9.9 9.9 100.0
Converse 4141 9.0 23.1 20.2 2.0 2.0 11.3 7.2 5.5 10.4 2.9 4.3 9.0 9.9 97.0
Marquis 3041 9.5 10.1 13.8 2.4 0.5 9.5 0.3 3.5 13.5 1.5 7.7 10.5 73.3
Rival 1170S 11.4 22.8 19.5 3.7 1.4 9.0 11.4 11.9 95.8
Renown 11947 1.7 19.0 19.0 1.4 l.S s.s 12.4 71.0
Regent 121)70 1.2 18.1 17.0 2.2 9.S 15.0 05.3
Pilot 11945 11.1 23.7 23.8 3.4 1.1 9.8 7.4 4.8 17.2 11.4 11.2 100.9
Merit x Thatcher 12053 11.3 22.3 10.8 10.(5 101.2
Ceres-D. C. x C. H. F. 12008 11.2 11.2 9.7 115.5
Newthateh 12328 9.S 9.S 9.7 101.0
Rel.-IIope x Comet-1121 12050 8.8 s.s 9.7 90.7
Comet x Pilot 12073 10.8 10.8 9.7 111.3
Prelude 4323 23.0 19.4 4.2 4.2 13.3 9,9 11.2 20.1 4.2 0.7 11.0 9.9 117.2
Komar 8004 4.5 1.9 10.7 9.7 5.2 10.5 3.4 4.9 7.1 0.0 107.0
Comet 11405 21.8 20.3 5.4 2.8 12.8 10.5 8.9 17.5 3.1 11.5 10.0 10S.4
Mercurv 11872 2.9 0.9 10.9 4.9 5.2 94.2
Merit 11870 22 1 17.9 1.7 o o 11.0 13.0 S4.0
Premier 11940 25.0 24.0 2.0 1.9 13.4 13.0 103.1
Hard Federation 4733 4.5 13.1 10.7 8.7 17.G 4.0 0.9 9.4 7.0 134.2
Kearney 0585 3.1 11.7 10.1 7.9 S.2 0.4 12S.1
Su preme 8025 4.7 5.1 13.3 2.0 0.3 S.4 75.0
Hope 81.78 0.3 3.0 13.7 3.0 0.0 8.4 7S.0
Relia nee 7370 9.3 0.0 4.4 13.8 2.0 7.3 S.7 S3.9



Appendix Table 4.—Average yields of spring wheat grown on fallow at the U. S. Dry Land Field Station, Akron,
Colorado, for varying periods of years from 1933 to 1943 inelusire.

Variety C. I. No.
Yield in bushels per acre Yield of Ceres 

same years1943 1942 1941 1940 1939 1938 1937 1936 1935 1934 1:C3 Average

Bushels
/Acre Percent

Reward S1S2 3.6 24.3 20.2 6.8 8.0 14.S 12.9 12.8 22.2 7.5 13.3 11.8 112.7
Quality 6607 9.4 23.S 23.3 7.8 8.6 16.0 14.2 12.4 20.6 6.6 10.8 14.0 11.2 125.0
Thatcher 10003 12.0 24.9 25.2 6.4 4.0 10.4 11.2 7.0 19.9 3.9 12.5 11.8 105.9
Ceres 6900 9.8 23.4 24.0 4.3 3.4 10.7 10.8 6.8 19.0 5.3 5.4 11.2 11.2 T-0.0
Converse 4141 9.6 24.2 22.6 3.3 4.0 12.7 9.5 6.8 19.7 4.1 5.6 11.1 11.2 39.1
Marquis 3641 10.1 17.2 17.2 3.4 1.0 10.8 S.o 4.4 16.7 2.6 9.2 11.8 78.0
Pilot 11945 11.6 24.2 23.5 3.8 2.3 11.6 9.6 5.5 22.0 12.7 12.5 101.6
Rival 3170S 12.6 23.4 23.0 3.2 2.7 10.7 12.6 12.6 100.0
Renown 11947 2.1 20.2 20.8 1.8 3.6 9.7 13.0 74.6
Regent 12070 1.5 1S.1 20.8 3.2 10.9 15.4 70.S
Merit x Thatcher 12053 12.6 22.6 17.6 16.6 106.0
Ceres.-D. C. x C. IT. F. 1200S 12.4 12.4 9.8 126.5
Newthatch 1232S 11.4 11.4 9.S 116.3
Rel.-Hope x Comet-1121 12050 8.4 8.4 9.8 S5.7
Comet x Pilot 12073 11.6 11.6 9.8 118.4



Appendix Table 5.—Average yields of spring wheat grown on corn land at the V. 8. Dry Land Field Station, Akron,
Colorado, for varying periods of years from 1933 to 1943 inclusive.

Variety C. I. No.
Yield in bushels per acre

Y'ield
saw

of Ceres
e years1043 1042 1041 1940 1939 193$ 1037 103G 1935 1934 1933 Average

Bushels
/Acre Percent

Reward S1S2 3.0 23.0 19.8 2.1 0 11.8 7.4 5.0 15.7 3.4 9.2 0.3 OS.O
Quality G007 7.5 23.4 19.6 3.0 0 12.2 G.G G.2 1G.2 2.3 4.3 9.2 8.7 10G.0
Thatcher 10003 11.G 22.9 24.5 3.4 0 10.3 5.5 4.7 13,5 1.0 9.7 9.3 104.3
Ceres GO 30 O.G 23.8 21.3 4.2 0 S.4 G.5 4.7 12.5 l.S 2.4 S.7 S.7 luO.u
Converse 4141 O.G 22.0 17.8 l.S 0 0.0 4.0 4.3 13.1 l.G 3.1 S.O 8 7 92.0
Marquis 3G41 S.8 14.0 10.4 1.5 0 8.2 4.2 2.G 10.3 0.4 G.l 0.3 G5.G
Rival 1.170$ 10.3 22.3 15.9 4.2 0 $,G 10.2 11.2 01.1
Renown 11047 1.3 10.0 1S.5 1.0 0 S.O 11.8 G7.S
Regent 1JO7O 0.0 18.1 14.4 1.3 8.7 14.7 30 2
Pilot 11045 10.5 23.2 24.0 3.0 0 7.0 5.2 4.2 12.5 10.1 0.9 102.P
Merit x Thatcher 13053 9.0 22.0 1G.0 1G.7 05.8
Ceres-D. C. x C. H. F. 1200$ 10.1 10.1 O.G 105.2
Newthatch 1232$ 8.2 $ A O.G $5.4
Rel.-Hope x Cowet-1121 12050 0.2 0 2 O.G 05.$
Comet x Pilot 12073 0.0 P.O O.G 103.1
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