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INTRODUCTION 1 

The investigations with cereals at the Fort Hays Branch Station 
have consisted chiefly of varietal experiments with wheat, oats, 
barley, emmer, sorghums, corn, and flax. Improvement of cereal 

1 The Fort Hays Branch Station, ne&.r Hays, Ellis County, Kans., is controlled by the 
Kansas State <.Agricultural College. From 1902 to 1909 the agronomic experiments were 
under the direct: supervision of the superlnte"dent of the station. From 1909 to 1911 
a State agronomist wus In charge of the sma,. grain experiments. In 1910 a representa­
tive of the present Ornce of Cereal Crops and Diseases, Bureau of Plant Industt7, 

V.ulted States D:Ulartment of Agriculture, began investigations with grain sorghums, in 

56945-27--1< 1 
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varieties by selection. and by hybridization, and cultural experiments 
on seeding winter wheat, top-dressing wheat with straw, and on 
spacing katir also have been conducted. 

All of the experiments have been made under dry-farm5.ng con­
ditions. Owing to varying climatic factors the yields of the differ­
ent crops show large fluctulltions from year to year. The results 
obtah.'led are applicable to much of the central Great Plains area, 
particularly the western two-thirds of Kansas, and to a varying 
deg'ree to southwestern Nebraska, eastern Colorado, and northwestern 
Oklahoma. 

HISTORY OF THE REGION 

Following the Civil War, settlers began to arrive in the central 
section of Kansas. Cattle grazing was at first the chief occupation, 
followed by the gradual development of crop farming. During the 
early seventies a colony of aristocratic people of English birth 
acquired large holdings in Ellis County and attempted to establish 
extensive estates. As they were unfamiliar with methods of dry­
land farming and unable to COpi3 with adverse economic conditions, 
their adventure was a failure. 

German-Russian immigrants seeking greater freedom in a new 
land comprised the next inflow of people. These people, many of 
whom came in 1876, remained and in time became extensive wheat 
growers. From 1886 until the early nineties the rest of the country 
surrounding the town of Hays, and western Kansas in general,was 
gradual1y settled by farmers from the Eastern. States. During· this 
period drought, grasshoppers, and national financial conditions 
forced many of the pioneers at different times to desert their farms; 
but each successive tide retreated to a less degree than the one before, 
and eventually the country developed a permanent agriculture based 
on the raising of wheat and livestock. 

Wheat continues to be the chief cash crop. Sorghums, barley, oats, 
alfalfa, and corn also are grown, and the farmers who to-day are 
most prosperous are those who have followed a diversified system 
of crap and livestock farming. 

THE FORT HAYS .BRANCH S1.'ATION 

mSTORY 

When the Kansas Pacific Railroad (now the Union Pacific) was 
being built in 1867, Fort Hays was established as a frontier post on 
a 7,600-acre reservation, adjoining the town of Hays on the south. 
With the advance of civilization and the retirement of the Indian 

cooperation with the Fort Hays Branch Station and the KansaB Agricultural Experiment
Station. The project was further enlarged if' 11)12 to Indude small RrAlns and com. 

The data presented In thisbulJetln bave been compUed ch!(!ft:y from the cooperative
experiments condu.Jted during the 12 years, 1912 to 1923. inclusive. The resulta obtained 
from 1902 to 1911, Inclush'e, have not be<>u published, and therefore brl.!! abstract3 of 
the general concIUBious reached by the eady workers at the Hays station Ilrc prel!ented 
In this hulletin. 

At the end of 1923 the series of plot experlments at the Fort Hays Bl'IP.:!lch Station W811 
completely reorgnnlzed. Sufficient data have not aceumnlate!l from the new Rerles 
to warrant publlcotlon and therefore the datn presented bereln~nd with those of 19.23. 
The absence of the writer for a year prevented earlier prElParatlon of the material lor 
puhllcation.

The following men have been in charge of the cercnllnvestigationa since 1910: 
Benton E. Rothgeb from 1910 to 1911; F. A. KIene. 3r., from 1912 to April I, 1919;
nnd A. F. SwaUson since June 1, 1919. 

http:dry-farm5.ng
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and the buffalo, the need fOi.' military forces in western Kansas gradu­
ally lessened, ~:nd in 1888 the soldiers were withdr.awn. In 1889 the 
military reservation was turned over to the United States Department' 
of the Interior for disposal. On March 28, 1900, Congress ceded the 
abandoned Fort Hays military reservation to the State of Kansas 
" for the purpose of establishing an experiment station of the Kansas 
State Agricultural College and a western branch of tbp. Kansas State 
Normal School thereon, and for a public park." The grant was ac­
cepted by the Legislature of the State of Kansas on February 7, 1901. 
On Februa.ry 26, 1901, the State legislature allotted the eastern 3,600 
acres of the reservation to the Kansas State Agricultural College for 
the establishment of a branch experiment station. 

Actual operation of the new station was begun March 29, 1902, with 
J. G. Haney as the first superintendent in charge. Most of the land 
was in native sod, and much of it was infested with prairie dogs. 
The breaking of 500 acres was completed in 1902. Such experiments 
as could be made on sod were started immediately, mostly on a field 
scale. Improvements such as fences, buildings, water systems, 
bridges, and working equipment naturally required. a large part of 
the necessary work in these early years. 

LOCATION 

The main plant of the Etation is situated 1 mile south of the town 
of Hays in Ellis County. Hays is centrally located in an area known 
as the hard winter.:wheat belt. It is 75 miles south of the Kansas­
Nebraska line and 160 miles east of the Kansas-Colorado line. The 
latitude is approximately 38° 52' north, amI the longitUde 99°25' 
west. The elevation is about 2,000 feet. 

TOPOGRAPHY AND SU"L 

The topography of the Fort Hays Branch Station farm and of 
the sUl'l'ounding count~y varies from level to rolling. The general 
drainage is good. The station is drained by a large stream and is 
botmded by low bottom lands consi5ting of a rich silt loam of the 
Lin.coln series. The soils of the Lincoln series are alluvial in nature, 
being derived from the silt loam and silty clay loam of the Summit 
series which occupies the bench or upland in the vicinity of Hays and 
from soils of the Colby series occupying the uplands 50 or 60 miles 
to the west of Hays. 

The upland consists of first and second bench lands, lighter in 
texture than the bottom lands, but very fertile. Tne first 4 or 5 
inches of these upland soils consists of a dark gray to black silt 
loam. The next 18 inches of the soil profile consists of a slightly 
lighter colored clay loam of a highly granular structure. Below this 
l8-inch stratum is a heavy gray clay changing to It highly calcareous 
gray clay. The soils of this upland, which is extensively farmed, 
are of the Summit series. There are local areas of soil also belonging 
to the Benton series in the vicinity of Hays, but these are commonly 
used for pasture purposes. 

The soil in the Hays section is easily tilled unless very wet or dry. 
Under conditions of normal rainfall and proper management a 
mellow, ideal seed bed can be prepared readily. The soIl has an. 

http:Februa.ry


4 TECHNICAL BULLETIN 14-, U. S. DEPT. OF AGRIOULTURE 

abundance of plant food, so that rainfall is the chief limiting factor 
in crop production. 'Vhen the soil becomes extremely dry from 
lack of rainfall, or when it produces a heavy crop, it may check 
und crack. Later, when rain occurs, these fissures permit the surplus 
water to enter the subsoil. Under certain conditions, and sometimes 
because of the lack of proper management, the soils of western 
Kansas are subject to sevet'e soil blowing. 

NATIVE VEGETATIOS 

The western half of Kansas lies in the Great Plains area, the 
oection often spoken of as the "short-grass region." Native upland 
vegetation of the locality consists largely of two species of grass, 
buffalo grass (Bulbilis dactyloides) , and blue grama (Bouteloua 
!l1'acilis) . Scattered rather thickly in this short-grass sod are 
bunches of wire grass (Aristiifa lrm'ffiseta). In moist places in 
ru",rines and draws, taller grasses such as big bluestem (Andropogon 
fm'catus) and little bluestem (.fl. scopmius) may be found. 

CLIMATIC CONDITIONS' 

PRECIPITATION 

The distribution of precipitation over the State and the time of its 
occurrenc~ are the chief limiting factors in crop growth, ani! from 
an agricultural standpoint usually receive more attention tha,n all 
other phases of the weather. The precipitation in the Hays district 
is often irregular in quantity, and in seasonal distribution it is simi­
lar to that of most of the central Great Plains, especially ,vestern 
Kansas, eastern Colorado, and western Nebraska. The normal an­
nual precipitation in western Kansas decreases steadily toward the 

, west. from 27 inches at Salina to 16 inches at the Kansas-Colorado 
line.· Rainfall is often in the form of local showers, or it may be of 
a general nature and cover a very large area. Torrential rains 
usually occur every year somewhere III the section to which these data 
are applicable, and may at times be the cause of considerable damage 
by floods and !':oil erosion. The distribution of precipitation through­
out the year is not always favorable' for the production of all of the 
cereals that can be grown in the section, but by careful diversifica­
tion there need rarely be a complete failure of all crops for anyone 
vear. 
~ The monthly, seasonal, and annual precipitation at Hays from 
1902 to 1923, with averages for the period from 1868 to 1923, are pre­
sented in Table 1. The average annual rainfall for the 22-year 
period 1902 to 1923, inclusive, was 23.01 inches, and that for the 
months of the growing season, April to September, was 17.91 inches. 
The average annual rainfall for the 56-year period from 1868 to 1923, 
inc'lusive, was 22.87 inches. 

'The average annual precipitation for the 12-year period from 1912 
to 1923, inClusive, as indicated in Figure 1, was 21.88 inches, or 0.99 
of an inch less than that for the 56-year period. 

• Adllpte(] from UNITED STATES DEPARTMENT OF AORICULTURII, WEATRJI)R BUREAU. 
SUMMARY OF THE CLIMATOLOGICAL DATA FOR '.raE UNITED STATES, BY SElCTIONB. REPRINT 
OF SElCTIONS 3S A:oiD 3D-KANSAS. 1922. 
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TABLE l.-Monthly, 8easonal, ana annual precipitation at the FGrt HaY8 Bmlloh 
Station, Hays, Kans., during the 22-yeU/' perioa 1902-1923 

[Data in inches. T.=!racc] 

, lig
Yenr >. ~ ~ ~ I .. l ~ 2l .;(~ _ 

t § ~ °C ;>. ~ >. t,' .g 1e ~ I~cg g"E ~ f s 
,C 1:> d Co C - - ::s ICo l 'ti f 0 cP CIJ"'t C 

-~----~------:~~~~~~~~~~ I~!~~!~~ 
1002_________________________11.00 0.55 3. BOll 0.20 4.28 0.44 3.84 5.64: 4.9312.561 T. l.3525.3934.65

11903_________________________ ., .15 4.20 1.03 2. 0VO. 08 4.4° 2.72 4. 55!' .55/1.95 0.88 T.'24. 31,32. 52 
1001_________________________1 .10 .06 .28 .88 4.22 2.90 2.75 2.90 .95 1.75 .06 .60 14.60,17.45 
1905_________________________ , .65 .54 .73 2.5413.71 4.94 3.98 .8611.61 1.43 2.74 T.,17.64 23.7311906_________________________' .15 .37 . i3~ 1.67 1.51 2.29 5.79 2.87 3.39i 2.94 .86 .5117.52,23.08 
1907_________________________1 .64[ .22 .851 ".60 •831 ~. 9719.151 3.12, 1. 751l. 40 .11 1.7620. 42l25. 401 
1908_________________________: T .•92 T'I •. 18 3.06 t"0212'; 5.861 .81 1.76 l.79 .0320.8325.33 
1909_________________________, .39 .281' 1.101 .47, l. 60 lfi.21 3.71 l. 481 2.7811.64 3.55 1.00 20. 25'28. 27 
1910_________________________, .58 .~6 .031 .91 3.53 2.71 2.45 3.92'11.28 .36 T .. 1414.8016.17 
1\1ll ________________________ , .12\ 2.12 .14'1 .82 2.27 .81 2.09 4.47 2.05 .30 .14 1.8212.51117.15 
1912_____________,____________: .02,,1.98, 1. 60 1.00 2.70 4.32 .88 3.52 1.85 .51 1.13 .0314.93,20.20 
1913________________________-1 .361 . £81 .41,' 2.78' 5.72 3.53 .63 .11:, 4.80 .25' .72' 3.1117.5723.10

11914________ •________________1 .041 .42 .151 2.31' 2.36 3.39 2.77 2.63, .60,1.33 T. .63 H. 06'16. 63 
1 11915____________________•____1 .OR 1.80, 1.74! 3.136.823.97 8.18 4.1112.44 .93 .30/.Q.l.28.6534.14 

1916.________________________ . li3, .1~' .31 2.21:,' 1.63 5.88 .30 l. 97; 1.26 1.14 .02 .6113.25'16.01 
1917_________________________1 .ll! T, .071l.9611.721 2.15 1.46 5.73 1.84 .09 1.1J4 .1514.8616.9211918________________________ • .80 1. 1" 1. 71, 2.49, 4.79 .53 3.041 1.76 1.42 2.41 1.10 2.3814.03 23. 58 
1919____ .____________________ T.' 2.18 .33; 4.511 6.85 3.51 1. 16r .77 3.32 l.gI 1.54 .1520.12 26.11\ 
1920_________________________ .05: .37\ .301 2.04t 3.32 1. 87 1.891 5.II' 1.56 3.58 .73)' .4615.79,21.28
1921_________________________ .40, .10 .4913.58; 2.59 3.67 3.36,3041 .68 .05 0 .50 16. 92,1S. 46 
1922_________________________ T.i .U311.i!· 4.51: 2.61 2.18 4.20, .81' .43 .32 1.28; T.14.741S.98
lIm_________________________ '1'.:.10 1.04: 1.63 3.97 5.96 .70; 4.15 4.52, 4.37 .291 .3720.9327.10r1 

A vcragc, 1902-1923. __ • -:3l~I--:!i5i2.05l3.&i 3.ii413.00/ 3.15' 2.0411.49'-:861-:71 17. 9I 23. 01 

_ ~~~~~g~ ~~9'2L __ .521_,~L~9~~. 34 3. 36_3. ~:I~ 21:·~L2~_~~.t·~~BIr.4iI2!. Hi 

1Vhether precipitation has shown any progl'essive increa£e or 
decrease since the land was opened for settlement and the prairie 
sod broken has been the subject of much discussion. A study of 

R...-f"'//Vr-...4'~L. //\1' //VC.h'E.s 
..s- /0 /6 20 25.30 .3$ 

/.9/2 20.20 /4.93" 
/9/.3 f2a./o /7.57~ 
/9/4- /(0 '~'-l /4-.06 ~ 
/9/5 ~4'/4~ 28.6S~ 
/.9/6 /(jj.O/~ /3.25~ 
/9/7 /6.9Z~ /4-.86 ~ 
/9/8 2a..se~ /4.03 ~ 
/9/.9 26./3 ::-.t 20./2 ~ 
/.920 21.28~ /.5. 79 7 
/92/ /8 .46~ /6·92 ~ 
/922 18.98" /4.74 ~ 
/92.3 27./0 20.93S;:S 

AP'~6'.:: [z/.88 /7./$ ~ 

FIG. l.-Avera~e annual preclpltntion at the Fort Hays Branch Station, Hays, Kans., 
during the l~-year period 1912-1923. Growing senson, April to September, black;
remainder of year, shaded 

the precipitation records for the section, a number of which were 
begun more than 45 years ago, fails to show any progressive change 
in the average annual quantity or in its distribution throughout the 
year. Since rainfall records have been kept.at Hays the tDtal annual 

http:3.ii413.00
http:T.14.741S.98
http:2.3814.03
http:4.1112.44
http:3.136.823.97
http:3.1117.5723.10
http:1.8212.51117.15
http:1414.8016.17
http:3.92'11.28
http:2.7811.64
http:T.,17.6423.73
http:2.5413.71
http:14.60,17.45
http:l.3525.3934.65
http:0.204.28
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, I>recipitation has varied from a low of 11.8 inches in 1894 to a high 
of 35.4 inches in 1878. 

Approximately threp-fourths of the precipitation falls during the 
six months of the growing season, April 1 to September 30. The 
middle third of the State receives in these months almost as much 
rain as'occurs in the same period in Illinois, Indiana, Ohio, or New 
York, or in the New England States. 

The annual snowfall in the Hays section varies from 10 to 24 
inches. As a rule the ground is not cov,ared with snow for a very 
long period. If the snow falls with a high wind, as often happens, 
it drifts badly. A deep snow that lies on the ground for a long 
period of time is very favorable for wheat. 

Hail is the most uncertain and destructive meteorological phe­
nomenon with which farming inter~sts in central and western 
Kansas have to contend. Hail is most likely to occur in May, June, 
and July. Wheat suffers more from hail than does any other crop 
in Kansas, owing to the large acreage and to the fact that the wheat 
matures in June and July; when hailstorms are most frequent. On 
the Fort Hays Branch Station during the 22-year period from 1902 to 
1923, inclusive, two crops of small grains were destroyed by hail and 
four others were badly damaged. 

RELATION OF l'ItECIPITATION TO CROP PRODUCTION 

General observations on the relation of precipitation to crop pro­
duction can be summarized as follows: (1) If a large quantity of 
reserve moisture from the fall and winter months previous to the 
crop year is available and there is a normal seasonal rainfall, the 
prospects for a crop are good; (2) if an abundant crop has been pro­
duced with a correspondingly heavy withdrawal of reserve moisture 
without replacement during the following fall and winter months, 
the chances are not favorable for a full crop the following year; 
(3) when hail has swept a territory, totally destroying crop and 
weed growth, the following year is often one of increased yields. 
This is due to an accumulation of reserve moisture, the sto~page of 
further withdrawal of moisture by plant growth, and the ~act that 
farmers are more likely to follow such a disaster by early tillage, 
which tends to conserve moisture. 

BYAPORATION 

The seasonal evaporation from a free water. surface at Hays is 
closely related to the seasonal precip'itation and is generally highest 
when the rainfall is lowest. The dally evaporation has been recorded 
for the months of the growing season since 1907. rfhe method used" 
is that of the biophysical laboratory of the Bureau of Plant Industry. 
'fhe total evaporatIOn in inches by months from April 1 to Septem­
ber 30 for the years 1907 to 1923, inclusive, is shown in Table 2. 

Daily evaporation records are really an index of the combined 
influence of the other climatic iactors and are of much greater 
interest in understanding the nature of a season than is commonly 
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realized. In a general way, daily records in which the evaporation 
is above 0.3 inch in April, May, and September, and above 0.35 inch 
in June, July, and August, suggest droughty conditions. Daily 
evaporation greater than 0.4 mch is usually associated with tempera­
tures or winds which are definitely injurious. Daily evaporation 
~eater than 0.5 inch indicates severe drought and greater than 0.6 
Inch conditions that are practically ruinous to crop growth, The 
highest daily evaporation recorded at Hays was 0.745 inch on 
May 18, 1911, closely rivaled by an evaporation of 0.714 inch on 
July 15, 1913, and of 0.722 inch on August 8, 1913. Both 1911 and 
1913 were seasons of almost complete crop failure. 

TABLE 2.-Monthly evaporation from fZ free water 8urface at th9 Fort HaY8 
Branch Station, HaY8, ·Kawt., fl'on~ ApriL to September of each year, 1901­
1928 

[Data from the Office of Dry-Land Agriculture] 

___...,-_--c"_E"_\~aporation (inches) _" _ ___" -I precip-IRatio of 

J 't t' IeV8p<l­, Sea- 1 a Ion ratIon
Year , sonal, Apr. to to pre­

'J Jul I. Sc t Sept.. ·tApr. M ay; une y , _..ug.: p. Apr. 1 (inches) Cll?' a-
I to tlOn 
, Sept. 30_.1__ ""_ _ _"____0----------1--- ----- ­

}~:=:==:=========:==:=:====l ~~~ n~, g~} ~g~~ g~~" ~g~ tt~~ ~~ i1~;i
1909-------------------------1 6.3iO 9.203' 7.211 7. i35 10.215, 6.737 47.471 20. 25 2. 34:1 
1910__________________________ 8. 339 4.855 7.797 9.258 7.601' 5.969 43.819 14.80 2. 96:1 
1911__________________________ 6. 564 8. 8!!7 13.981 11. 885 1O.2i4; 8.233 59.824 12. 51 4.78: 1 

m!~~~~~~~~~~~~~~imi~~~im tm ~m trJ :ti :Hii: tm wm ~ti Hiji

1917_________________________ .! 6.354 6.527 11.089 11.871 8.140: 6.488 50.469 14.86 3.40:1 

i;ig================::::=::::=j t ~~ I~~ ~ ~~ 1~ ~~ 1~: ~: ¥JM :~::: M: ~~ un1920__________________________, 4.783 4.682 8.117 9.646 6.291 6.257 39.776 15.79 2. 52: 1 
1921.._______________________ .1 6. 174 7.252 6.043 8. 671 8.188' 8. 229 44. 557 1 16. 92 2. 63: 1 
1922--------------00-0000-00--1 4. 388 5.912! 7.931 8. 258 10. 531 " 10.300 47.320 I 14. 74 3.21:1,
1923__________________________ 5. 997 5. 578.i~ 11.823 8. 584: 6.238 42. 803, 20. 93 2. 05: 1 

Average__ , 5.734 6.640! 7.977 9. 7281!i:199"'7.1iil 46.440 i 17.33 2.68:1n _____________ 

I I I, 

TEMPERATURE 

At the Fort Hays Branch Station temperatures are recorded daily 
by the observer of th-.:; W"eather Bureau 0-[ the United States Depart­
ment of Agriculture. Subzero temperatures occur from one to sev­
eral times each winter, but excessively cold periods usually are 
relatively short. The lowest temperature recorded at Hays was 
-240 F. on February 7, 1895. The coldest month in Kansas is 
January, with an average temperature for the State of 300 F., 
although the lowest temperatures of winter often occur in Febru­
ary. After the middle of February there is normally an irregu­
lar but general increase in mean temperature until the latter part of 
July or early August. JUly has the highest average temperature, 
although the heat is generally more oppressive in August. Durinu 
July and the first part of A.ugust temperatures from 1000 to 1050 F­
are almost sure to occur for short periods in the Hays district. If 
accompanied by winds of some velocity, such temperatures are likely 
to prove injurious to crops, particularly corn. The highest tem­
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peratures recorded at Hays were 114° F., June 25, 1911, and 110°, 
July 5, 1901, and again JUly 14, 1913. 

The dates of the'last killing frost in the spring and the first in 
autumn for each year from 1908 to 1923, inclusive, are shown in 
Table 3, The average date of the last killing Iro!:';t in spring varies 
from April 9 in the e}itl'eme southeastern part of the State to the 
firsti week in May in the northwestern part, and killing frosts have 
been known to occur over nearly all of the western and northwest­
central counties as late as May 27. Killing frosts have occurred in 
September in nearly all sections of the State, but the time of their 
usual appearance ranges from the first week in October in the 
northwestern counties to October 23 in the southeastern counties. 

TABLE 3.-Dates of the last h~imllU frost in slwing an& the first i,~ autumn at 
tlte Fort JIU/lif Branch Station, JIaYI!. ICalls., fOl· cach year, 1908-1923 

- .... - yellr--·--\ Ki~~ingf~O~~,3;0 ;~-i~~:~I,--~--~~ar-- II KUling frost, 320 F. !i 
I Lnst in IFirst in (doys) Las~ in IFirst in (days)i spring fall 

J. 
• I sprmg fall 

_..-.._~_~ ~_"' ___ ~~ j~...,....,,~ _____ ~ ____,., ...~_1 __~~__~ ___ .. _~'r' __1______ 

190L________________ I. May 81i Oct. 23 J68: 19J7__________________i May 8 Oct. 8 153 
1009__________________ i ]\fuy J Oct. 12 164 . 1918_________________-' May 1 Sept. 20 14l: 
1010__________________ , Apr. 26 i Oct. 21 178· 1919__________________ , Apr. 17 Oct. 10 170 
10ll------------------i l\!IIY 2; Oct. 9 160 1920__________________1Apr. 27 Sept. 29 15:,
1912__________________ :May 16 ' Bept.26 J33 1921._________________1 May 3 Oct. 8 ILl! 
1913__________________ ' Apr. 12 Oct. 17 J88 1922__________________ ,1 Apr. 18 Oct. 9 174 
1914__________________ ; l\lay 13 Oct. 25 165 1923__________________ !\lay 16 Oct. 21 158 
1915__________________: Apr. 3 Oct. 5 185 '---1-----­
19J6__________________ : l\Iay 3 Scpt.29 149 Avcragc________1 Apr. 30 Oct. 10 163 

-- - ----.. --... ,_.-- .--_. _.__._._------- - ._-_.....!..__...!---

The growing season in Kansas is suflkiently long on the average for 
the development and maturing of all of the principal crops, with the 
possible exception of grain sorghums in the northwestern counties. 
Freezing temperatures are rarely so low as to be a limiting factor in 
winter-wheat production, unless the low temperatures are accom­
panied by a low moisture supply or a high wind velocity. 

WIND 

Records of wind velocity have been kept at the Hays station since 
1908. The velocity of the wind during the months of the growing 
season has a,-eraged from 10.7 miles an hour in April to 6.5 miles in 
August. Records have not been kept of the wind velocity from Octo­
ber 1 to March 31. 

The winds over the eastern thirrl of Kansas are not noticeably 
higher than those that prevail in other States between Kansas and 
the Atlantic Ocean, but the western third of Kansas is one of the 
windiest inland localities in the country. 

The prevailing winds of Kansas are from the south from April to 
October, inclusive, except in the western portion, where they are from 
the southeast during April, May, and June, and in some western sec­
tions during July and August. In the winter months north or 
northwest winds prevail, though south winds are frequent. In 
nearly all parts of Kansas April is the windiest month and ..L!..ugust 
has the least wind movement. There is a marked variation during 
the day in wind velocity, which increases toward the warmest part 
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of the day and decreases at night. High northerly winds often pre­
cede and accompany cold waves, but blizzards are not of common 
occurrence. 

The hot winds cause the most damage. These winds usually occur 
during late June, July, and August after a prolonged period of 
high temperatures. When of high velocity they cause great injury to 
growing crops, such as corn and sorghums, particularly if these crops 
nre in the early fruiting perioa Hot drying winds very commonly 
OCCllr during the last 10 days of June. Such winds have a ITery 
m3J~ked influence on the ripening of the small grains. If the small 
grains have reached the hard-dough stage in vigorous growth, the 
ripening winds of late June are regarded as a favorable factor for 
thel full development of the crop. ~_ 

Severe soil blowing often may occur in February, March, and 
April if precipitation i" low durmg these months or if the soil has 
belen subjected to ftlternate periods of freezing and thawing. Under 
such conditions the soil quickly becomes friable and ashy and is 
readily moved by winds of high velocity. Plowed fields which are 
left bare over winter and are finely cultivated, or which are sown 
late to wheat, also are subject to soil blowing. In the western half 
0:[ the State, soil blowing sometimes causes mnch damage to fields of 
wheat, exposing the roots or burying the plants under drifted soil. 

CROPS OF THE SECfION 

The Hays station represents in a general way the western two­
'thirds of the State, or that portion of Kansas lying west of the 
meridian of 97.1)° west longitude. This section embraces that part 
of the State west from the 1,500-foot contour. The maximum eleva­
tion of this section is nearly 3,700 feet, and the a.verage rainfall 
ranges from 30 inches along the 1,500-foot contour to 16 inches in 
some of the extreme western counties. ' 

'Vinter wheat is the most important grain crop. Of the 9,500,000 
acres of wheat grown in Kansas in 1922, 7,000,000 acres were grown 
in the western two-thirds of the State, or west of a Hne extending 

,from 'Vashington County on the north to Cowley County on the 
south. 

In this section were grown also nearly all of the 1,000,000 acres of 
barley produced in the State, as weU as one-half of the total oat 
acreage of 1,500,000 acres, and one-fourth of the total State corn 
acreage. Corn is not well adapted to the uplands of this section 
except in the northern and northwestern tier of counties. 

The Kansas grain-sorghum crop of 1922 was grown on 1.200,000 
acres. Kafir, grown more or less uniformly throughout the State, 
was the leading variety. Of the 942,000 acres of kafir, 604,000 acres 
were in the western two-thirds of the State. Milo, largely grown 
in the southwestern counties, ranked second of the grain sorghums. 

In 1922 a little over 70,000 acres of I've were grown, the largest 
acreage being in the south-central part of the State. The crop was 
usecllargely for pasture. 

Spring wheat is almost a negligible crop, only abont 15,000 acres 
being grown in the northwestern counties in 1922-. The hard winter 
wheats are far superior to the spring wheats for Kansas, but occasion­

56945-27--2 
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ally the latter crop is used to replace the former if winterkilling has 
been severe. 

Broomcorn, confined to the southwestern counties, is another minor 
crop with an acreage of less than 20,000. In earlier years a consid­
erable acreage of broomcorn was grown in central Kansas. 

EXPERIMENTAL ~IETHODS 

PREPARATION OF THE SEED BED 

The records are not clear as to the rotations followed in the experi­
ments prior to 1912 at the Hays station. In 1913 a new rotation was 
arranged as follows: (1) Green manure (rye); (2) experimental 
grain sorghums; (3) fallow; (4) experimental winter grain; (5) 
commercial crop of wheat; (6) spring grains and corn. This rotation 
was continued until 1919. 

'With the increase of the sorghum nursery a new rotation was laid 
out in 1920 and has since been followed. This rotation is: (1) Fal­
low; (2) experimental wheat and nursery work; (3) experimental 
wheat, barley, and oats; (4) commercial wheat uniformly cropped; 
(0) experimental sorghums and corn. The second year after fallow 
the cropped land is plowed or listed, after which the ground is worked 
down previous to seeding, either in the fall or in the spring, depend­
in,!! on whether winter wheat or spring grain is seeded. 

The yields of winter wheat grown on summer-fallow land are more 
nearly celtain :md somewhat higher than those resulting from any 
other method of seed-bed preparation. In the experiments the yields 
of wheat the second year after fallow were almost as high as the 
wheat yields following fallow. The yields of wheat the third year 
after fallow also haye been satisfactory. The varietal experiments 
with oats and barley usually have been seeded on land the second 
year after fallow, and the sorghums have followed the commercial 
wheat crop, occnpying fourth place after fallow in the rotation. 
The five-year rotation~outlined above has given every indication of 
being a very satisfactory system for the practical farmer who de­
sires to grow "'heat as a cash crop, supplementing it with oats, barley, 
and sorghums as feed crops. A thorough fallow once every five 
years leaves the soil in excellent physical condition, the effects of 
which are apparent for several years. Sorghums follow three years 
of wheat to good advantage. Any deleterious after effects of sor­
ghums appear to be eliminated by a good fallow. 

PLOT EXPERDKENTS 

From 1913 to 1919 the varietal experiments were carried on in 
field plots 8 rods long and of varying widths. Since 1920 all of the 
various small-grain plots have been 8 rods long by 6% feet wide. 
The small grams were sown with an eight-hole 8-inch drill. On 
plots 6¥2 feet wide such a drill gives a sown area 56 inches from 
outside row to outside row and alleys 22 inches wide between the 
outside rows of adjoining plots. Such a plot is actually slightly less 
than one-fiftieth of an acre in area. The plants draw considerable 
moisture and plant food from the alleys, however, and it is con­
sidered fair to compute acre yields as from an area one-fiftieth or 
an acre in size. 
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Plots of one-fiftieth of an acre were used for the rate-and-date-of­
seeding experiments with winter whelJ,t. The furrow drill experi­
ment and the experiment in top-dressing wheat with straw were 
made on plots one twenty-fifth of an acre in size. The sorghum and 
corn vurieties were grown in plots fractionallv larger than one 
twenty-fifth of an acre. These plots were 8 rods~long Rnd consisted 
of four rows 40 inches apart. Two additional border rows were used 
but were removed previous to harvest. A view of the plots of the 
cereal experiments In 1920 is shown in Figure 2. 

NURSERY EXPERIMENTS 

Prior to 1912 a large number of new selections and importations 
of hard winter wheat were tested at the Hays station. Many 
of these selections were afterwards grown in plots for from 1 to 12 
years. Between 1912 and 1919 approximately 2,000 selections, 

FIG. 2.-General view of the cereal plots at the Fort Hays Brancb Station, Hays,

Kans., In 1920 


largely from the Kharkof and Turkey varieties, were grown in the 
nursery for from 1 to 5 years. Owing to the necessity for more de­
tailed nursery work with sorghums, only a limited number of wheat 
selections have been grown in the nursery at Hays since 1919, as it 
wlis more practicable to conduct wheat experiments of this type at 
the central station at Manhattan. N ursery experiments with barley 
and oats were not begun at Hays until 1923. 

Since 1920 the nursery has largely centered on the sorghums. 
From 300 to 400 sorghum selections have been grown each year in 
nursery rows, as well as large numbers of individual plants for 
detailed studies. 

The chief ohjects of the pure-line selection studies have been to 
obtain high-yieldin~ strains having drought and disease resistance. 
In the case of sorghums more deSirable types for both forage and 
grain production have been sought. 

In the earlier years of the small-grain nursery rows of varying 
length were employed, depending on the quantity of seed available. 
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Standard nursery rows have been used since 1920. For wheat the 
rows were 16 feet long; for barley, 20 feet; and for oats, 15 feet. The 
rows 'vere 12 inches apart. The head selections of sorghums were 
grown in rows 4 rods long and 40 inches apart. A t:ood sorghum 
head usually produces sufficient seed to plant two or more rows 
4 rods long. 

INTERPRETATION OF RI!:SULTS 

The actual acre yields of each variety or crop are given in the 
tables for each year in which it was grown. Where. the plots were 
replicated, the recorded yields are the averages for all plots of a 
variety. ' 

Because of the great variability of the yields of crops and of sea­
sonal conditions from yeai' to year, the average yield of a variety 
f,'Town for a short period may not be comparable with the average 
yield of a variety grown for a long period. Th.e yield of each variety 
for each crop, therefore. h.as been compared WIth a standard for the 
same years, the standard being a variety grown during all the years. 
of the experiments. The average plus or minus difference of any 
variety from the standard is recorded in terms of bushels as well as a 
percentage of the standard. The probability that these differences 
arc not due to chance is exnressed as odds obtained by " Student's" 
method 3 for determining the probable error of the mean, as follows: 

Mean+standard deviation=z 

The odds are then computed from the probability tables for differ­
ent values of z and n (the number of-samples). In determining the 
average difference from the mean the computation was carried to 
only one decimal p1ace. For the yalue of z the results were computed 
to three decimal places. 

A difference in yield of plus 2 bushels an acre between a given 
variety of oats and a. standard, such as Burt X Sixty-Day, indicates 
that in these experiments the odds arc 10 to 1 that the result is not 
clue to chance, a.nd that such a variety is a higher yielder than 
Burt X Sixty-Day by the amount of the difference. Odds of 10 to 1 
are not of any particular significance. With odds of 22 to 1 or more, 
6'reater reliance may be placed on differences being significant and 
not due to cllance. 

Odds were computed by Student's method for all of the varietal 
experiments of the major crops and for the rate and date of seeding 
experiments with winter wheat. 

EXPERIMENTS WITH WINTER WHEAT 

Hard winter wheat is the most important small-grain and cash 
crop in the central Great Plains area, consequently the experiments 
with wheat at the Hays station have been more extensive than with 
any other crop. The experiments with winter wheat consisted 
chiefly of varietal tests, rate and date of seeding tests, tests of straw 
as a top-dressing on wheat, and a comparison of the furrow drill 
with the common drill. Considerable attention was given also to 
the improvement of varieties by selection. Both hard red arid soft 
reel winter wheats were grown. The results' show rather definitely 

• A.NONYMOUS. THE PROBABLE ERROR OF A ~IEAN. By STUDENT. Biometrika 6: 1-25. 
1908. 
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that the hard red winter wheats of the Crimean group are best 
adapted to the central Great Plains area, of which the Hays section 
1$ representative. 

VARIETAL EXPERIMENTS WITH WINTER WHEAT 

The varietal experiments with winter wheat were begun in the fall 
of 1902 and have since been continuous, although only meager records 
are available for the ~eriod 1907 to 1909. It is reported that from 
1903 to 1906, 380 varIeties and types of winter wheat were grown 
with the hope of establishing new and hardier strains better adapted 
to the semiarid portion of the Great Plains area. 

The following quotation taken from an early record at the Hays 
station gives interesting conclusions regarding the Kharkof and 
Crimean varieties: 

The station in the three yep,'s passed (1904-1906) has been experimenting 
with 380 different varieties ana types of winter wheat with the hope. of estab­
lishing new ones. These varieties were received from the United States De­
partment of Agriculture. ... ... ... Considerable work has been done in making 
selections for the purpose of originating new varieties that will produce better 
yields. Twenty-four of the new varieties were grown in field trials on I-acre 
plots in comparison with the common Turkey wheat secured in the viCinity of 
the station. All the plots were given precisely the same treatment, and the 
average of the yields for the three years shows that five of the new sorts of 
recent importation gave better yields than did the common Turkey variety. 
~'hese are No.4 Khal'kof, No. 7 Crimean, Theiss, Weissenberg, and No. 42 
Kharkof. The increased yields of the several importations over the common 
Turkey, which made an average yield of 17.7 bushels per acre, was from one­
half to 2 bushels per acre for the three years under ordinary field conditions. 
The No. 4 Kharkof seems hardy and well adapted to western conditions, and 
in general the hard red wheats, whether they be from Turkey or Russia, do well. 
Of the Russian varieties ... * * the Kharkof is among the best. The Hun­
garian varieties are quite promising and the Crimean wheats show up well, 
especially in the dry seasons. 

In 1906 the Kansas A.gricultural Experiment Station at Manhattan 
made a number of selections from the Crimean group, from which 
originated the variety known as Kanred,4 now extensively grown 
throughout the State. 

In the period from 1912 to 1923 a new group of winter wheat 
varieties was selected and grown in the varietal test. The varieties 
were grown in single plots from 1912 to 1916. Each year since then, 
unless otherwise noted, four systemat~~ally replicated plots of each 
variety were grown, except in 1918, when five plots of each variety 
were grown. Summer-fallowed land was used for the experiments 
from 1912 to 1918, but each year since then two plots have been grown 
on cropped land and two on summer fallow. 

The average annual yield of winter wheat for farms in Ellis 
County for the 16-year period, 1908 to 1923, inclusive, was approx'­
imatel:y 10 bushels to the acre. Yields varied widely for individual 
years, but they ~l1ay be grouped roug!lly into four general !!lasses 
including (1) failure, (2) poor, (3) fall', and (4) good. A. YIeld of 
2 bushels or lower is .classed as failure, 3 to 6 bushels as poor, 7 to 9 
bushels as fair, and 10 bushels or above as good. During the 16-year 
period production was as follows: . 

1908, good; 1909, fair; 1910, good; 1911, failure; 1912, good; 1913, poor; 
1914, good; 1915, good; 1916, good; 1917, failure; 1918, fair; 1919, fair; 1920, 
good ; 1921, poor; 1922, poor; 1923, failure. 

• For more complete information on Knnred, see SALMON, S. C., ESTABLISHING KANRED 
WHEAT IN KANSAS. Kans. Agr. JDxpt. Stu. eire. 74, 16 p., illus. 1919. 



TABLE 4.-Average annual yields of 69 varieties and strains of winter wheat grown at Ihe Fori HailS Branch Stalion, Ha{!s, Kans., during the ~ 
10 years 1912-1911,. and 1916-1922, and the average difference in yield from that of Kharkof (C. I. No. 2193) Jor comparable years 1 

!Comparison of average acre yield; In bushels, withAcre yield (bushels) r tha\ of Kharkof (0. I. No. 2193) ~ _._ .. I ..____________. a 
--·---~--·--"------·-I----···-- --- _~_ 

! Khar. j I I Odds ~ 
HClass and variety 0.1. I Num. kof 1Differ.: Per- In lt~or

No. 

I~e.r of Variety (0. I'j enoo Iooiltage ~Iffe~
1912 1913 1914 1016 1917 11018 1910 1920 1921 1922 years d No. from of ~ 

com. Iname 2193), Khar· Khar. enoo 
pared 5amB I kof kof being 

1 
_._ ...•__.•___•___• yes:.. ___1__ _ 51~~f'_______________1.___ __._1 ___•___1 ___.~_........-~_I,r '""~ J~- ~ 

Hard ted winter: 
Altara•••••••.••••••••••••••"••1 5797 •••••••_ •••, ••••••••••••••••,... •••••••• •••••••• 5.2 I 28.9 23.5 13.1 41 17. 7 19.1 1-1.4 92.7 3.7:1 ~ Alton..••.•••••••_............. 1438 8.8 115.3 15.2 26.7 '16.7 •••••••••_.,•••••••••••••••••••••••••••_ 4 10.6 22.6 -0.0 73.3 83.0:1 
Belogllna (H-750)._............ 1543 •__ ••••••••_.... 20.5 29.3 110.0 •••_•••.••••••••••••••••••__ •••••••••••• 2 24.9 28.0 -3.1 88.9 13.1:1 ~:;BlackhuIL.................... 6251 •• , •••••••••.•••••_..... ••••..•• .••••..• ••••.••• 0.5 33.1 33.0 14.5 4 22.5 10.1 +3. <I lrr.8 37.2:1 

Crlmeau (P-761l•.•••.._....... 1405 ••••••_. ••••.••• 21. 3 31.0 18.0 10.3 .••• , ••••••••.•••••.•••••••••.•• <I 20.0 22.0 -1.4 93.0 237.1:1 


Do........................ 1436 24.3 13.6 20.0 32.0 18.9 10.6 8.3 27. n 27.7 1l.O 10 19.0 19.8 -.2 99.0 1.6:1 
 ~ 
Do•.••_._••••••••••••••••• " 1437 22.5 5.6 .••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••• 2 14.1 17.0 -2.0 82.9 1.5:1 


"Defiauce".................... 6214 ._••••.••••••••••••• , ••••• ,..... •••••••• •••••••• 3.0 29.3 27.8 0.5 4 17.6 10.1 -1.5 02.1 4.1:1 
 !1lIowa No. 1046•••.•.••••_....... 6676 ••••••..•••••_•• _....... •••••••• ..••..•• ••.••••• •••••••. •••••••. 22.0 O.:J 2 16.0 19.6 -~.O 81.6 0.4:1 

Kanred........................ 5146 ••••••_. •..•.•••• 25.0 .a.4 20.0 10.8 12.6 • 34. \I 29.1 16.0 8 23.3 20.5 +2.8 113.7 160.3:1

KBrmonL••••••••••••••_•••___ 0700 ______ •• _. ______ •••_.__ • _. ________••••____ •• __ •__________.•__ ._. 27.1 0.4 2 18.3 19.6 -1.3 "\13.4 5.3:1 

KhBrko!(6P2). ___ •_____ ._.____ 1442 10.2 23.2 23.0 I 34.4 20.2 13.7 0.8 20.0 28.0 12.3 10 20:4 19.8 +.6 103.0 3.4:1 

.. Do_________________ .______ 2193 10.8 17.2 22.0 33.1 20.7 11.1 0.0 28.0 27.7 11.5 10 19.8 _•••• ___ •__ •• ____ .,_._.____ •__ ._ ~ Kharkof ~BYB No. 2)_••______ 6686 ____a_a. ___ ._..____.._._ 37.0 20.4 11.8 9.2 27.8 20.5 11.4 7 21.0 I 20.2 +.~ 104.0 10.7:1
Kbarkof N-35 _••_•• ___•••_. _____•••••._•... __ ._•• _.__ 22.5 34. 0 20.8 10.7 9.0 22.3 •• _. ____ • ___ •__ _ 6 19.0 20.8 -.9 95.7 4.0:1Kbarkof N-63 ._...._______________ ._. ______ ._ ._. __ ••____ •____ . ____.__ 20.0 11.4 _____• ___ . __._.______._. ___ . __._ 2 10.2 15.9 +.3 101.9 12.5:1 ~ 
Kharkof N-65!_._._.__ ._._.__________.. ____ ._.__ ._.___ • __ •••__ •._._____ 15.5 11.0 •____•_______ ••• _•••••••.••••_._. 2 13.6 16.9 -2.3 85.5 2.6:1 
Khnrkof N-77.••••••••• ____ ••••••••_•••_••••• _._ •••_. 25.3 34.7 20.3 11. 1 0.8 25.9 •• __••••••• __•• _ 6 20.7 20.8 -.1 99.5 1.1:1 
Kharkof N-78 ._•.•••_•.••_••, ••____•••_._._••••••_... •••••••• 31. 7 19.8 11.3 10.0 27.0 •••••_••••••_••• 5 20. 1 20. 4 -. 3 98. 5 2.8: 1 ~ 
Kbsrkof N-322).__._._._••••••••_••••.•••••_._ ••••••__ •••_._ .• _. __ •.•• 18.0 13.2 8. 7 •• _•••••••••••••••• __••• 3 13.5 13.6 -.1 99.3 1.1:1 
MlllakoL••••••__________ .____ 2908 10.4 18.4 22.7 30.0 18.7 13.8 6.6 27.3 25.8 11.4 10 19.2, 19.8 -.6 97.0 6.2:1 ~ 

3 17.0 I 22.4 -.5.4 75.9 160.3:1 
2 15.9 18.6 -2.6 85.9 2.5:1g~~;~t{·~i·~~~::::::::::::::: !~:g :::::::: :::::::: :::::::: :::::::: :::::::: :::::::t~~~:~~ ~!: i -.-~~~~. ---i~~~' 3 22.6 22.4 +.2 100.0 1.3:1 

Nebraska No. 60._._____ •• ~-.-. 6250 ._. __ ••• , __• __ •• ___ ._.__ .••••_. ___ •_____ •__ ._._+._.__ ._ 26.6 I 33.5 10.0 3 20,0 I' 22.4 -2.4 89.3 16.6:1
Pesterboden.__________._._____ 1564 17.5 18.6 21.1 31.2 19.0 10.7 -'_.___ •__•. _____ .•_._.,. _._. ___• 6 19.8 20.3 -.5 97.6 5.4:1 

P-IOOO._._.________ ._••_••___._ 5870 ___ •______ •• ____ ••_____ • __ •__ •••••••____ •••••_.• , 10.81 29.8\ 20.0 10.0 40 20.3, 19.1 +1.2 106.3 9.4:1 


<I 20.6\" 19.1 +1; 5 107.9 9.0:1
~~1~inter~:::::::::::::::::: ~rrg :::::::: :::::::: :::::::: :::::::: :::::::: ::::::::L..~~:~_ ~~: ~ ~g: ~ .._~~:~. 2 22.5 27.9 -6.4 SO.6 343.8:1 

Romanella (P-1030)_._••__ ••___ ._••__ • _____________• __ 1 10.2 28. 7 __ ••••••.••_•••_1.. •• ____ •••__ ••••_••••_..•••.••_ 2 22.5 28.:1 -5.6 80.4 14.6:1 

I 



_____ 

Roum Bnlan (No. 237)----------'--------1--------11 12.7 -------- ________1______ _ 12.8 3 13.1 13.3 I -.2 98. 5 .5:1 
"Slat Ion Red" ________________ \ 6407 ________________________________ ------- ::::::::\::::::::1---27~5- 13.4 2 20.5 19.6l +.9 104. 6 2.7:1 

'I'auranlan (Rlpka)------------ 6202 ________ ,________ ________ ________ 20.4 5 19.0 19.3 I -.3 98. 4 2.0:1 


2 15.8 17.0 -1.2 92.9 2.2:1----~:~-l---::::- ---:~:~-________ 25.8 27.2 -1.2 94.0 13.2:1i~~ks:y:::::::::::::::::::::::: m~ L-~::~-l---~~-~- :::::::: :::::::: ::::::: L~~;~;~ 8.2 ________________ 10.5 3 21.2 22.4 
18.7 18.7 0 100.0 1.0:1r-io~i- 7Do------------------------J 1571 j 19.8 18.4 21.2 1 33.9 19.2 ---i2~O- -3.7 83.0 75.9:1Turkey ~mproVed)----------- 55921________ ________ 19.2! 27.1 12.5 2.526.526.9 7 18.1 21.8 

'l'urkey Kansas No. 1664)----- 6472 j________________________________ ------- r------- ________ 26.7 25.0 11.9 3 21.2 22.4 -1.2 94.0 5.4:1
7.1 ________________ ~ 

Turkey 8-204) Ronners)----- ________________ 16.8 20.8 29.4 110.6 5 17.2 18. 6 -1.4 92.5 15.1:18. 4 ________________Turkey • Icnder) _____________!___.___ J ________!________ ________ ________ 21. 6r-UT 13.0 +.5 103.7 a.4:13 14. 1 
15.4 9.2 26.7 __ 0 4 18.1 17.2 +.9 105.2 2.9:1 ~ Turkey ; .~gard)--------------l--------[-------- ________ -------- -------- : 21.JTurkey"" ,oneer)-------------- 6613 ,________ ________ ________________ "';.1 . 13.0 7.D 29.5 26.8 9.9 6 18.0 18.0 0 100.0 1.0:1 \:-' 

Turkey ,~-'[)------------------ ________ ,_______________________ -'________ -_, ---- 11.4 7.2 -------- -----_ ... - -------- 2 9.3 10.1 -.8 92.1 2. 4:1 
Turkey - •:' ]11)-------------- ________ ________ 22.6 2'l.6 i 31.9, 17.6 10.0 -------- -------- -------- -------- 5 20.9 21.0 -.1 00.5 1.1:1 'i!\ 

H-3)----------------- ________ ________ 15.0 23.4 32.7' ,20.2 12.1 8.3 -----_ ..... --_ ... _--- -- .. - .. --- 6 18.6 19.0 -.4 97.9 3.9:1 ,~TurkeyTurkey N-l) .________________ ________ ________ ________ ________ ________ ,18.1 3 12.8 13.6 -.8 94.1 a.3:111.4 8.9 t;j-2.3 85.5 4. 2:1,10.4 2 13.0 15.9 
----ii~3- 4 17.6 18.5 -.9 95.1 5.6:1i~~~:~ ~::~i :::::::::::::::: :::::::: :::::::: :::::::: :::::::r-33~3- fg: ~ 

-------- :::::::I::::::
Turkey N-44 ________________________________ •_______________1 35.2 20.4 10.9 

8.9 27.2 5 20.8 20.4 +.4 102.0 3.1U 
Turkey N-47 _____________________ .__ ________ ________ '21.7 i 131.1 17.8 

12.1 
18.1 19.3 -1.2 93.8 2.2:111.6 8.2 -------- -------- 5 ~ -------r------ -2.5 84. 3 3.7:1Turkey N-50 _. ______________1________ -------- -------- -------- -------- 10.1 10.6 -------- --_ .._--- 2 13.4 15.9 

Turkey N-85 ________________ ________ ________ ________ 21.0 j 31.8 17.2 4 20.0 21.9 -1.9 91. 3 46.4:1 !ill10.1 -_ ..-- .. -- -------­
3 12.6 13.6 -1.0 92.6 6.f::l11.4 7.0 -------- -------- ~Soft~~Jk~rnt~~321)--------------- -------- -------- -------- --------j-------- 19.5 

ButTum No. 17________________! 3330 5.0 1.0 ________ •_______________ _ 2 3.0 17.0 -14.0 17.6 19.1:1----- ..-- -------- ---23~2- ----ii~ii- •• AI:::::::: 2 J.V.v 19.6 -3.0 84.7 6.2:1 ~ 
fr~r~~qucen:::::::::::::::: :;t~ :::::::: :::::::: ::::::::i:::::::: :::::::: ---2rii- 20.3 12.4 3 18.2 22.4 -4.2 81.3 7.1 :1 
Medlterrancan_________________ 11395-2 18.0 8.3 ________ ,_______________ _ 2 13.2 17.0 -3.8 77.6 2.4:1I:::::::: IIIMlnhardL____________________ 5149 _______________________ .1_______________ _ ---iii~ii-(---5~3- 2 12.5 19.6 -7.1 63.8 22.8:1 
Nebraska No. 28._.____________ 5147 ________________ --------1-------- 11. 3 1----6~7- ----8~ii- ---ii4:i- 21.1 16.5 6 14. 8 18.0 -3.2 82.2 9.9:1 ~ , JIl 
I Crop of 1915 lost from hail and exccsslve lodging. ~ 

I Average of only 2 plots.

1 Not comparablo; smallcr plots. ~ 

• Reseeded Oct. 13. :t 

.... 
~ .., 
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The yields of wheat on the experimental plots at the Fort Hays 
Branch Station from 1912 to 1914, inclusive, were normal. The 1915 
crop was partly destroyed by hail on June 15, following a period of 
excessive growth and subsequent lodging owing to an unusually heavy 
rainfall. The crop was not harvested. The crop yields for 1916 
and 1917 were favorable owing to the use of fallow land, but the 
yields for 1918 were below normal. .An abundance of rainfall in the 
spring of 1919, causing excessive growth, was followed by hail on 
May 2 and by drought during the fruiting period in June, the yield 
of wheat being thus materially reduced. The yields of wheat in 
1920 and 1921 were above normal, the distribution 01 the rainfall 
being timely and effective. 

The 1922 crop is of int~rest because it was subject to e~i;remely 
unfavorable factors and yet produced a good yield. The results 
answer the question whether winter wheat germinated in midwinter 
can produce a crop. The bulk of the seed sown in the fall of 1921 
for the 1922 crop did not germinate until late in February, nor did 
it emerge until March. ThIS was because of an unusually dry and 
unfavorable fall. ~~bout 40 per cent of the wheat seeded on fallow 
ground germinated, but only a 10 per cent stand survived the dry 
fall and wint~t. On the fall-plowed land 10 per cent of the wheat 
emerged, but not more than 1 per cent of the total possible stand 
survived.. ']'he one-half inch of moisture in the form of snow on 
December 3_ and the 0.93 inch of moisture on February 22 probably 
were the important factors which enabled the seed that had not 
germinated early in the fall to pass successfully through the winter­
dormancy period. This late-sprouted wheat emerged between March 
16 and 20, weak and stunted, after growing several inches laterally 
under a crust. 'VeIl-distributed precipitation from that time, how­
ever, combined with cool, ideal growing weather up to maturity, 
pel;mitted a surprising development, with yields of from 14 to 18 
bushels. 

The 1923 wheat crop was destroyed by hail. The best yields would 
not have exceeded 5 bushels per acre, however, as the fall and winter 
of 1922-23 had been extremely dry, the drought continuing into 
May. 

During the 12-year period from 1912 to 1923, inclusive, two experi­
mental crops of wheat were lost by hail or excessive rain, three 
made poor yields, and seven were fair or above. The yields of all 
winter-wheat varieties grown and harvested in the 10 years 
out of the possible 12 years from 1912 to 1923 are presented in 
Table 4. 

Blackhull wheat (C. I. No. 6251) was first grown at the Hays 
station in 1919 and has been surpassed by Kanred (C. I. No. 5146) 
in yield by only 0.7 bushel. Blackhull wae. developed by Earl G. 
Clark, a farmer living near Sedgwick, Kans., and is said to have 
originatE::d from three black heads which were found in 1912 in a 
field of Turkey wheat. The seed used in sowing this field was from a 
stock of Russian wheat brought into this country at .an earlier date. 
Blackhull has not been so wmter hardy as Kanred wheat at Hays, 
but this has not seriously affected the yield when the crop was seeded 
at the normal rate of '1 pecks to the acre, since the surviving plants 
tillered sufficiently to compensate for whatever loss of stand occurred. 
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The soft winter wheats have not been equal to the hard winter 
group in yield. Nebraska No. 28 (C. I. No. 5141) is of interest as a 
drought-escaping wheat, being from 5 to 10 days earlier t.han the 
hard winter wheat varieties, but is not recommended for commer­
cial use. 

Yields of eight representative winter wheats grown at Hays are 
shown graphically ilL Figure 3. 

Of the varieties grown for three or more years".~lackhull (C. I. 
No. 6::51), Kanred (C. I. No. 5146), P-1066 (C. I. ;No. 5819), P-1068 
(C. I. No. 5880), and Kharkof, Hays No.2 (C. I. No. ;6686), have 
distinctly exceeded the yield of the standard Kharkof (C. I. No. 
2193). Kanred has been an outstanding wheat at the Hays station 
since it was first grown in 1914. It is followed closely by Blackhull, 
which has been grown for a shorter period. The Kharkof selections 
have slightly out­

Y/£L.£) PEe4CRE:yielded the Turkey o .s /0 /$ 20 25 .30strains. K h ark 0 f, 
K4h~..:.o(f:/'M:l$/46) 23.2Hays No.2 (C. I. 
~K~U~I.Na6zstJ z';z.s

No. 6686), was se­
HAYSNO.2.(C'/'N().~ (9.05

lected at the Hays 18 7c..e/H£4Ntt:~N(). /".36) .
station jn 1909 and /?aKhWRKOr(c./.NO./4~
has since been grDwn ~ALAKOr(b./'No.2.90B) /f8 
continuously either NEBR. Am.28c&'/'NQ.6"~ /-'(7 
in the nursery or in 7URK&:YtC./.NO.J"6".92.J /;zo 

plots, having out­ FIG. 3.-Average acre yields' ~r eight representattv;;'~"r~ 
y i e Ide d all other ties of winter wheat !-'Town at the Fort Hays Branch 

Station, Hays, Iranll., during the four-year period 1919­strains of Kharlcof. 1022 
The selection has 
since been distributed to other stations and has produced favor­
able results. P-1066 and P-1068 are Kansas selections from the 
Crimean group and, while similar to Kanred, have not equaled it 
in yield. 

RATE-AND-DA'l'E-OF-SEEDING EXPERIMENTS WITH WINTER WHEAT 

EAJ;>eriments to determine the best rate-and-date-of-seeding hard 
red wmter wheat were conducted from 1914 to 1923, inclusive. From 
1914 to 1919, beginning in the early part of September, the wheat 
was so.vn at 15-day intervals on from five to six dates, at rates vary­
ing from 1 to 9 pecks per acre. From 1920 to 1923 weekly seedings 
were made from September 8 to October 27 at rates of 1, 2, 3, and 4 
pecks per acre. 

From 1914 to 1916 the plots were sown in duplicate on cropped 
land. From 1911 to 1923, two plots were sown on each date and at 
each rate, one on fallow and one on fall-prepared wheat land the 
second year after fallow. In Table 5 are presented the average an­
nual yields from the different r}.'!tes and dates of seedin~ from 1914 
to 1922, inclusive, regardless of seed-bed preparation. YIelds for the 
4-peck rate for seed sown September 11 to September 22 were taken 
a~ th~ standard, all other rates and dates of seeding being compared 
WIth It. 

56945-27--3 

;i
{j 
} 



00 TAllLB 5.-Average annual yields o/winter wheat sown on nine dates and at six rates at the Fort Hays Branch Station, Hays, Kans., durillg I-" 

one or more of the nine 1Jea,..~ 1914-1922, together with the average. difference of eacl/from the yields obtained from wheat sown Septeinber 
17 to 22 at the 4-peck rate in comparable years 

~ICompar!son of yield, In bushels, o( Wheat with QAcre yield (bushels) that from 4-peck seeding Sept. 17 to 22 ):q 

' 1 Aver- Aver. 	 OddsDate and rate of seeding 	 1918 1919 1920 1~21 1922 sge 3 ago 9 Years Date Control Differ- Per- In (avor ~ 
• years, years, com- and plot, ence centage o( the 

1914 1915 1016 1917 	 b:Jj I ! 	 1920- 1914- pared rate samo from of -ilffer­\ 1922 1922 named years control control ~lice 
1__1__ plot plot being ~I___ ___ ___ 	 s!gnlll­___ ___ ___ 	 CIlntI 	 ------.-- ­

~ Sept.1 peck4-8: ____ , ____ ._____________ 25. al I!. 3 19.6 ________ 16.7 11.6 34.2 6.5 8.0 	 S 17.0 22.8 -5.8 'i~.6 10.5:116.2 ------- ­
29.4 21.9 12.3 n2 ~l 9 -10.1 22.3 -3.2 S5.7 16.2:1 

3 pecks _____ ••• __ ••____________ !<:L!' 10.8 22.8 12.5 21.8 9.6 33.8 29.5 15.7 ~3 .3 9 20.3 22.3 -2.0 91.0 15.1:1 
4 pecks ____________ .___________ 27,7 ,1{)' 2 23.2 13.1 20.8 11.:1 35.4 32.7 16. a al 1 no II 21.0 22.3 -1.3 94.2 6.4;1 

2 pecks________________________ 25 0 12.9 2'2.4 15.8 21. 3 0.9 	 J;: 
5 pecks_.... , ___ ._.-__________• 27.4 ________ ________ ________ 29.4 8.7 3 18. 8 17.9 	 +.~ 105.0 4.2:1 ;:l 

Sept. 15: 	 IS. 0 , _______ _ 33.4 14.8 8.4 	 3 18. 9 30.8 -n.1l 61.4 ii.l:l ~ 23.7 _______ _32.3 27. I 11. 7 	 3 23.7 30.!! -7.1 76.9 13.5:1~ g:;~~s:::::::::::::::::::::::: :::::::: :::::::: :::::::: :::::::: :::::::: :::::::: 	 25.2 _______ _32. 3 27. 5 15. 9 	 3 25.2 30.8 -5.6 81.8 21.0:1 
~ g:~~~:::::::::::::::::::::::: :::::::: ::::::::' __ --_--- .._----- ---_.._- -------- 34.6 30. 3 19.6 28. 2 3 28. 2 30. 8 -2. 6 91.6 8. 6:1 til 

"0 
Sept.1 JJt;ck17-22: .._._ ..._____.._____ .____ 26. 2 15.0 ________ ________ 19.7 10.7 30.9 10. 1 17. 5 7 18. 6 a4 -3.8 83.0 5.1:1 !"l 

2 pecks ____ ._.__ •_____ •••______ 25. 0 11.6 24.7 17.6 20.4 8.7 33.2 22.1 19.6 ~~: g1---20:3' 9 20.3 a3 -2.0 91.0 9. 7:1 o3 pecks__ ._____________________ 25.0 11.1 23.8 14.3 21.6 8. 2 35.0 29.4 24.0 29.5 21.4 9 21.4 22.3 	 -.11 116.0 7.1:1 
4 pecks________________________ 25. 0 10.8 25.3 18.1 19.7 9.1 34. 4 33. 9 24. 0 30. 8 22.3 9 22.3 100.0 I:;j 

5 pecks _____.........___ • __ .___ 25.0 U.4 ________ ________ 22.2 9. U 4 16. 6 '--iii:r ---+:4' 102. 5 ---i-ii:i 
Sept. 29: 30.0 16.5 n9 ~5 3 21.5 -9.3 69.8 12. 3: 1 

32.1 29.9 21.3 2~8 3 27.S ~~ -3.0 90.3 69.9:1 ~ 32. 7 27.2 U2 ao 3 ao ~8 -2.8 90.9 5.3:1~ ~~~i~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~r:::=:: ::=::::= :::::::: ::::::=: 27.3 ao. 8 ao n7 3 27.7 ~8 -3.1 89.11 5. 3:1 

Oct. 1-6: ,1-327.1 0 a7 mo 4 18. 3 &3 -~o 62.5 7.1:11 peckc--------------.--------- 23.2 ---_---- -------. -------- --------,------- ­2 pecks. __ •______ ._____________ 22.0 14.5 -.______ 15. 3 17.31 10. 6 30.2 23.0 .4 U5 8 19.2 no -2.7 87.7 15.8:1 
3 pecks.. _••___ •__.____________ 24. I 13.6 a 3 17.5 18. 0 11.0 30.2 23.2 mo ~S 20.4 9 20.4 a3 -1.9 91.5 6.6:1 ~ 4 pecks________________________ 25.0 13.1 26. 5 16.5 17.0 0.2 aO.2 28.4 a5 no 21.0 9 21.G na -1.3 94,2 11.6:1 
5 pecks ________ •____ .._________ 25.9 12.3 _______ • ________ 19.4 6. a -------- -------- -------- -------- -------- 4 16.5 m2 	 ~3 101.9 2. 5:1 

~36 pecks _______________ .________ ________ 11.0 ____ .___ ________ 20. 7 8. 7 1.--._--.1._-----.1..----..1.------.1.------- :I 13.5 m2 102. 3 2. 5:1 

8 



Oct. 13-15: I j 4 12. 8 20.3 -16.5 43.7 20.2:1I I1 peck ____ ~-------------------. 13.. 91_________ ._ ....... _____ .'.._...._--. --.. 22. J 0 15.2 12.4 .------­2 pecks ______________ -_________ 22.3 10.7 ________________1________ 11.4 n.1 0 17.3 13.1 ---.---- 6 14. 0 22.9 -8.9 61.1 11.3:1 
3 pecks_________________ _______ 2'l.9 10.7 ________ -------:1-------- 10.3 2!1.0 0 19.3 15.1 ]-------­ 6 14. U 22.9 -8.0 65.1 9.1:1 
4 pecks________________________ 25.0 10.51_________________ .______ 10.0 24.7 0 21. 7 15.5 .----.-- 6 15. 5 22.9 -7.4 67.7 .. I:n2 16.8 17.1 -.3 98. 2 
~ =~~:=:::::::::::::::::::::: ___ :~:~.c::::::I:::::::: ::::::::1:::::::: ~: ~ :::::::: :::::: :::::::::: :::::::: :::::::: 1 9.3 9.1 +.2 102. 2 0 
1 peck_________________________________ i_________ ._.________ • ___ ._______ ________ 13.1 I 0 15.6 9. 6 t1':l 
2 pecks __ •• ________________________ •__ +______ .________ 13.3 12.8 ________ 18.9 0 16.1 11.7 5 12. 2 26.0 -13.8 46. 9 31.7:1 

Oct. 18-20: 3 9.6 30- 8 -21.2 31.2 18.5:1'! I 
~ 

3 pecks _____ ._.___________ •_____ .,.____ ____ ____ 20.5 14.6 j 12.0 20.8 0 19.6 13.5 6 16.2 25. 9 -0.7 62. 5 14.1:1 
4 JlIlcks _______________________ • ______ •.i•... ____ 30- 2 15.1 13. i 16.6 0 22. 7 13.1 6 16.4 25.9 -9.5 63.3 11.5:1 ~ 

2 21.5 22.5 -1.0 95.6 1.3:1 
1 13.0 19.7 -6.7 66. 0 l':l 

4 8.0 20.3 -21.3 27.3 55. 5:1 ~ 
t1':l5 D.7 25.6 -15.9 37.9 32. 7:1 

5 11.5 25.6 -14.1 44.9 22. 4: 1 ~octi;~~;:;;;~;~~~;~;~;;~:; :::ii:[:~~: i::~'i ;~;;~;;; ::~:~;: ;;;;;~;~ ::::ir::.1 :::::~[ :::I!: ;;~;;;;; 
~ 

5 13.2 25. 6 -12.4 51.6 14. 0:1 
1 20.5 25.0 -4.5 82.0 

Nov. 1-12: i 
7.9 5 10. 6 19.9 -9.3 53.3 

4 pecks____________ .___________ ________ 3.1 17.0 12. U 11.9 11.0 13.7 6 11.8 19.6 -7.8 60.2 41.2:1 rJJ 
3 pecks________________________ --------I 3.0 19.8 --______ ];).8 11.4 15.4:1 2l 

1-3 
10.5 12.7 5 11.0 21.3 -10.3 51.6 26.0:1 
12..4 13.5 5 11.4 21.3 -9.9 53. Ii 23.0:1 >­gl:_~~:::~~==:::::~=:::::_~ _~~~[:::::: ~::::::: _._~~ ._~_g: g1 __1__' ______1___ l...__.!.-_--'__--'-__ 1-3
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The data obtained from 1920 to 1922, inclusive,i!represented in 
Table 6. The highest yields for this period were obtained from 
seedings'lIlade September 22 and September 29. There was a slight 
decrease for October 6, followed by a very marked decline for later 
seedings. The same trend was noted for the entire period 1914 to 
1922, inclusi,ve. 

The optimum period for seeding wheat therefore is believed .to be 
froill September 20 to October 1. If moisture conditions are favor­
able, seeding at this time. permits ample but not excessive fall 
growth, and the crop largely escapes the fall infestation of Hessian 
flies. The plants also usually develop a good root system with 
sufficient top growth to withstand winterkilling and soil blowing. 

TAllLE G.-Annual and aver.age yieliU frrnn rate-an4-date-of-seeding e:vperimellts 
with. winter wh.eat Stnen on fallow and on cropped land, and average uieliU 
from tM two preptlratiOnB, at th.e Furt Hays Branch. Station, Hays, Kans., 
duting the three-year period 1920-1922 

Acre yield (bushels) 

3-year average 
Date nnd rate oC Fallow land Cropped land oC Callow end 

seeding cropped land 

3-year 3-year
1920 11m 1922 aver- 1920 1921 1922 aver- Actual Net I 

nge age 

------ --~ ----I---I-------
Sept. 8: ... 1 peck___________ 30.4 0.8 7.1 12. 8 37.9 12.1 8.8 19.6 16.2 15.9 

. 3 pecks__________ 30.8 21.7 10.0 20.8 27.9 22.1 14..6 21.5 21.2 20.7 
~ 2 pecks__________ 

31.7 33.1 14.. 04 pecks __________ 26. 5 35. 8 2";8 16. 7 26.1 26.3 25.5 
34.6 37.7 15.0 29.1 36. 2 27.7 17.5 27.1 28.1 27_1

Sept. 15:1 pecL. _________ 

2 pecks __________ 
 32.5 11.2 7_5 17.1 34.2 18.3 9.2 20.0 18. 9 18. 6 
3 pecks__________ 32.1 29.6 10. 8 24..2 32. 5 24..6 12. 5 23.2 23.7 23.2 
4 pecks__________ 29.6 31.2 14..2 25.0 35.0 23.7 17.5 25.4 25.2 24..4 

37.1 33.3 16. 7 29.0 32.1 27.3 22.5 27.3 28.2 27.2
Sept. 22:1 peck___________ 

34.2 7.5 14..2 18.6 27.5 12. 7 20.8 20.3 111.52 pecks __________ 19.2 
3 pecks __________ 34.6 20.2 17_9 24..2 31.7 23.9 21.2 25.6 24..9 24.4 
4 pecks__________ 36. 7 30.0 21.7 29.5 33.3 28.7 26.2 29.4 29.5 28.7 

32. 9 36.2 23.3 30.8 35. 8 31.5 24..6 30.6 30.7 29.7 
Sept. 29:

1 peck___________ 29.2 14.2 17.9 20.4 30.8 18. 7 17.9 22.5 21.5 21.22 pecks__________ 33.3 32.1 19.6 28.3 30.8 27.7 22.9 27.1 27.7 27.23 pecks__________ 33.3 30.0 25.4 29.6 32.1 25.4 22.9 26. 8 28.2 27.44 pecks __________ 30.8 35.8 27.9 31.5 23.7 25.8 22.1 23.9 27.7 26. 7 
Oct.16:peeL__________ 24.2 0 19.2 14..5 30.0 0 26.2 18. 7 16. 6 16.32 peeks ________-­ 30.0 28.1 17.1 25.1 30.4 17.9 23.7 24.0 24.6 24.13 peeks __________ 27.1 21.7 11.7 20.2 33.3 24.6 '24.2 27.4 23.8 23.04 pecks __________ 26.2 31.5 19.6 25.8 34.2 25.2 25.4 28.3 27.1 26.1 
Oct.113:peck___________ 15. 6 0 11.2 8.9 28.7 0 19.2 

l~j I 12. 5 12.22 pecks __________ 15.8 0 12. 9 9.6 28.3 0 21.7 13.2 12. 7 3 pecks__________ 21.2 0 15.0 12.1 ao.8 0 23.3 18.0 15.1 14..34 pecks __________ 18. 7 0 18.3 12.3 30.8 0 25.0 18. 6 15.5 14.5 
Oct. 20:

1 peck___________ 6.2 0 12.5 6.2 20.0 0 18. 7 12. 9 9.6 9.32 pecks__________ 12.5 0 12. 9 8.5 25.4 ' ,0 19.2 14..9 11.7 11.23 pecks__________ 10.2 0 17.1 11.1 0 22.1 15.8 13.5 12.74 pecks__________ 25.4\
'9.0 0 20.8 10.1 23.7 0 24..6 16.1 13.1 12.1 

Oct. 27~1 peck___________ 

2 pecks__________ 
 2.9 0 16. 7 6.5 14.21 0 18. 7 11.0 8.8 8.5 

5.0 0 17.G 7.5 0 22.9 9.8 9.33pecks__________ 13.3j5_S 12.1 I0 20.0 8.6 18.3 0 27.1 15.1 11.9 11.14 pecks__________ 7.9 0 22.1 10.0 17.9 0 27.9 111.3 12.7 1L7, 
'Net yields obtnlned by subtracting the quantity oC grain seeded per acrelromthe actual yields obtnlned. 
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As shown in Figure 4, the yields from cropped land were almost 
equal to those Gbtained from fallow for dates of seeding as late as 
September 29. Throughout October the yields were somewhat 
higher for the cropped land, apparently because the -stubble afforded 
:protection from soil blowing and winWrkilling. It was noted dur­
mg the course of the experiment that plots seeded late on fallow 
were more easily and readily damaged by soil blowing than those 
seeded on stubble land. The results suggest the need for relatively 
earlier seeding on bare ground, in order that the J?lants may estab­
lish their own protection. This does not. agree wIth the theory of 
many farmers, which is to sow later on the more thoroughly pre­
pared ground. In Figure 5 are 1?resented the combined average 
yields for all rates for each of the eIght different dates of see.ding. 

The optimum rate for seeding winter wheat has not yet been de­
termined. Unfortunately, very few tests of rates of seeding higher 
than 4 pecks were made. The type of seed bed and the quantity 
of moisture available at pla:'Ilting time are determining factors so 
far as rate of seeding is concerned. With timely seeding on a well­
prepared seed bed, in 

~which there is present ~3.5; 

both reserve and sur- ~.S\0 1""6" I_.IS 

iace moisture, satis- .q ~..r ~~::-.~-- 27.+ 


.... .2.5 
~factory results have ~2 

<D. i?o.~.: 
been obtained with c:) 

0 " ~...-V£8/5./ 

......only 2 pecks of seed. ~~ .5' 
~ //./ .;.

0However, so many dis- ~ 
oS --FALLON'LA"NP-.}:-

'" ­turbing factors, such \\: 
----c;;eoP,PE'O LAW.o ~4'rc;,R~/'TER./9?LL()A 

as limited moisture ~ ,8 IS 22 29, /3 20 27, 

supply, soil blowing, 05E,PTEH8ER OCT08ER 

insect injury, and late FIG. 4.-Average acre yields of winter wheat Bown on 
eight different dates at a 3·peck rate on fallow and onspring freezes, are cropped Innd at the Fort Hays Branch Station, Hays,

likely to occur that. it Kans., during the three-year period 1920-1922 
is good crop insurance 
to use plenty of seed.. Thel higher rates used in these experiments 
yielded at least as well as the lower rates in good years, and in un­
favorable years there has been a distinct gain from the heavier rates. 
For that reason a rate of not less than 4 pecks is recommended. 

Fall infestation of Hessian flies was determined for the 1921 crop. 
In the September 8 seeding, 4.4 per cent of the plants were found to 
be infested; 3.3 per cent were found infested m the September 15 
seeding; 3.9 per cent in the September 22 seeding; 1.6 per cent in the 
.september 29 seeding; and 1 per cent in the October 6 seeding. No 
fall infestation was found on the plots seeded after October 6. The 
·count was made in plots located on cropped land. 

:RELATION OF RAINFALL AND TEMPERATURE '1'0 DATE AND RATE OF SEEDING WIN'l'IIlB. 
WHEAT 

Annual rainfall, mean temperatures i~ early fall, and the yields 
.o£ wheat obtained from the experiments with various rates and 
dates of seeding for each of the years 1920, 1921, and 1922 are 
shown graphically in Figures 6, 7, and 8. A close relationship is 
indicated between the climatic factors and the yield. Precipitation 



, 
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varied considerably in both quantity and distribution for the differ­
ent years. Timely distributlOn of fall moisture was the most im­
portant precipitatIOn factor. For example, the fall of 1919 was very 
favorable for starting wheat because of rains just at seeding: time. 
In the fall of 1920, wIth greater total rainfall, dry surface SOlI from 
early September until October 20 proved a great handicap. Plots 
of wheat seeded later than October 6 did not get well established 
and were destroyed by soil blowing and the severe freeze of March 
27. In the fall of 1921 there was almost no effective rainfall afteI' 
the middle of August. Seedings for all dates were therefore made 
in dry sudnce soil. The only immedinte germinatio~ was about 25 
per cent for the September 8 and September 15 seedmgs, and only 
1 per cent of the resulting plants survived the wider. Limited 
precipitation occurring DeCel(l~r 3 permitted germination but no 

aboveground growth. 
..."..,-eRE Y/E:LP /N BUSHELS ~Iost of the wheat 

plants from all dates 
of seeding fniled to 
emerge until March 
16 to 21. Fair yields, 
nevertheless, were ob­
tained b e c a use of 
nmple spring moisture 
and favorable tem­
peratures. 

.M e an-temperature 
curves by seven-day 
periods for the fall 
seeding season are in­
cluded in the graphs 
to show the relation 
of declining fall tem­
peratures to the yields 

l"1a. G.-A,·ernge ncre yields of winter whent sown on of wheat sown on dif­
eight dllfel'ent dates lit l·peck to 4_-j>eck rutes on fullow ferent dates In 1920dnd on cropped Innd nt the Ifort Hays Brnnch Station, ..
Huys, KllllS., during tho three-YCIlr period 1920-1922 and 1921 the declme 

in yield was quite 
marked for wheat sown after October 6 and September 29, respec­
tively. Mean temperatures below 65 0 F. closely following the seed­
ing period caused a slower early growth, and if temperatures were 
below 600 F~ fall growth was retarded to a degree that resulted in 
reduced yields. Dry soil conditions which delayed germination in 
the fall of 1921 largely nullified the temperature effect sofaI' as that 
season was concerned. Differences in spring condition of wheat sown 
on different dates in the fall of 1919 are shown in Figures 9 and 10. 

FURROW DRILL COMPARED WITH COMMON DRILL FOR SEEDING WINTER WHEAT 5 

Experiments to determine the effect of seeding small grain in fur­
rows were begun at the Fort Hays Branch Station in the fall of 1913. 

"The earliest experiments in Kansas on seeding wheat In furrows appenr to be those or
the Kan8llH Agricultural Experiment Station by E. W. Shelton In 1888. These were dis­
continued In 1899 and resumed again at Mnnhattnn In 1913 by S. C Salmon. For more
complete Information on the use of the furrow drill In Kansas, see SALMON, S. C. 8EED­
INa 8llALL GRAIN IN FUllROW8. Kilns. Agr. Expt. Sta. Tech. Bul. 13, GG p., HIus. 1924. 
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In these first experiments winter oats, emmer, and spelt were drilled 
in open furrows 4 and 6 inches deep, made by a small nursery plow. 
Measured quantities of grain were drilled into the furrows with a 
garden drill. Winter survival was in every case higher in the fur­
rows than in surface-drilled check plots. 

The experiments were repeated for the season 1915, but owing to a 
hailstorm and other unfavorable climatic conditions no data were 
obtained. 

For the 19..1.6 crop wheat was sown in furrows made with a light­
draft harrow on which small lister points were attached to shanks 
.spaced 16 inches apart. The grain was sown in these furrows with 

A'CRE y/EL£J AN£J R_WGE OF 
#£4# TE#PER...4'TVRE • 
Y/EL£J /N£J/~TE£J BYF/G'(/R£$ 

/NBLOC,~ 

FIG. G.-Helntlon of rlllnfnII and tempernture to date and rate of seeding winter 
wheat at the Fort IIays Branch Stlltion, Hays, Kans., In 1920 

an 8-incll drill, the alternate holes of which were stopped and the 
corresponding disks lifted and tied. Surface-drilled check plots also 
were put in with the drill adjusted as above described and the rows 
spaced the same distance apart. 

The. 1917 experiments were sown with a 7-inch drill, from which 
alternate disks were removed and. the corresponding feed holes 
stopped up. Furrow-opening attachments were designed for the 
remaining feed spouts, each of which carried two disks, one mounted 
in front and set to throw dirt to the left, opening a furrow about 
3 inches deep, and one running behind the other, throwing dirt to 
the right, and opening the furrow 2 inches deeper. The seed was 
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~wn in these furrows which, when the operation was complete, wer.e 
4about 4 inches deep from the tol? of the ridges to the loose dirt in 
the bottom of the furrow. A VIew of a furrow drill is. shown in 
Figure 11. Check plots were sown with an ordinary disk drill.­
The sams drills were used in sowing the 1918 and 1919 crops . 

.......s?CRE y/£LLJ ANO 

RANGE OF A1'.e:4/V 

TEHPER~TVRE. 

Y/ELO /NL:)/CATEL:) 
6'Y r7G'V...eES//v.BLXK. 

.....,"'~,/V TB'Y.PE-EWTV'RE.5' 
~yA!5e/~.6'~##/N6' 

THEffEEKaF$6DT. t!J. 

FIG. 7.-Relntlon of rainfall and temperature to date and rate of seeding wInter 
wheat at the Fort Hays Branch Station, Hays, Kans., In 1921 

The yields obtained from using the furrow drill and the common 
disk drill for the years from 1916 to 1919, inclusive, are given in 
!fable 7. 

TABLE 7.-Yield8 of 1vinter wMat s!'Wn 1vith a furrow drm alia with a common. 
drill at the Fort Hays Branch Sta.lioll, HaY8, Kam., during the three-year 
period 1916-1919 

--~-~- ..­ ..--. ----....-~-:-~-------~---
Acre yield (bushels) 

Kind of drill 

________________1__19_1_6_ ~I~I~I Average 

Furrow drill 1_______________________________________ _ 

COIDIlIon drlll _______________________________________[ 14.21 13.21 10.2 [ Iii. 8 
25.4 

31.6 13.0 I 11.0 10.7 16.6 

I In 1916 the fUrroWS were made with a harrow aud spaced 16 inches apart; in 1917, 1918, and 1919 the 
furrows were mnde with n disk drill and spaced 14 inches apart. 
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The data of Table 7 were not considered conclusive, because of 
differences in plot width and other defects in plot technic. For the 
1920 crop the furrow drill was redesigned to make the furrows 12 
inches instead of 14 inches apart. "\Vheat was sown on replicated 
one-twentieth-acre plots with this drill and with the common 8-inch 
disk drill for each crop from 1920 to 1923, inclusive. The wheat was 

• sown with each drill at rates varying from 1 to 5 pecks, in north and 
south and in east and west directions, and on both fallow and wheat­
stubble land. The yields are presented in Table S. Hail destroyed 
the crop of 1923. 

...4CRE V~LO ....4/1/..0 
~/l/G£OF/,;:",EA1/1/ 

TE,o/PER4TVRE. 
Y/EL.O //l/O/C.....4T£.o 
BY r7GUR£8 /N BLOCK. 

OCTOBER 
LlA'T£ OF 05'££O//VG 

FlO. 8.--Hc\atioll of rainfall and temperature to date and rate of seeding winter 
wheat fit the Fort Hays Branch Station, IInys, Kans., In 1922 

In 1920 thel.·e were no significant differences in yields between the 
two methods. In 1921, plots sown with the common drill gave 
slightly better yields. Severe soil blowing OCCUlTed during the 
spring of 1921, but no serious damage resulted to plots seeded with 
either drill. A late freeze with a minimum of 10° F. occurring on 
March 27, after the plants had begun active growth, caused a heavy 
mortality in the plots seeded at 4 and 5 pecks with the rJrrow drill. 
Before the freeze the plants in these plots appeared to be over­
crowded in the rows. Such a condition tends to hasten development, 
and as a result these plants possibly were in a less hardy stage than 
others. . 

The fall of 1921 was extremely dry. Stands of w:leat were there­
fore irregular on all plots: regardless of the drill used in seeding. 

tiG9:15-2i--4 

http:l/O/C.....4T
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In 1922 only parts of some of these plots could be used to determine 
yields. The wheat sown on fallow became weedy in the spring, and 
tho£e plots sown with the furrow drill. were the most infested. The 
yields fl'om the plots sown with the common drill were much 
s~perior to those from plots sown with the furrow drill. 

TABLE S.-Yields of 10;nte)' 'wheat sO'wn 10Uh a furrow driU (12 inches apart) • 
and 1vitl~ a common 8-illc1~ disk drill at the Fm·t Hays Branch Station, Hays, 
Ka1IS., in the three-year per;l)d 1920-1922 

Acre yield (bushels) with different rates and directions oC seeding 

Prepllrntion or 1 peck 2 pecks 3 pecks 4 pecks 5 pecks ground aud kind 

or drill used in 


seeding 

East North East North East North East North East North 
and and and and and and and and and and 
west south west south west south west south west south 

--" -----1------------
Furrow drill: 

1920 Callow land_ 39.1 38. I 37.5 39.8 38. 6 39.5 34.5 35.1 32. 8 34.2 
1921 Callow Innd_ 28.5 32. 5 29.5 33.6 29.3 32. 6 31.6 29.2 30.4 25.9 
1922 Callow land_ 19.3 (1) 21.0 5.9 14.0 11.7 16. 8 15.7 14. 7 23.0 

Three-yenraverage_____ 29.0 135.3 29.3 26. 4 27.3 27.9 27.6 26. 7 26.0 27.7 
---= = 1920 croppedhmd___________ 35.3 38. 9 36. 4 34.8 32.4 33.7 34.4 34.5 29.538. 611921 croppedland_________ 21.5 31.0 27.6 30.3 26.2 25.6 23.6 21.6 21.3 21.9 

192:>' croppedland_________ 11.5 10.0 18.5 10.7 15.0 I 20.2 19.3 20.6 
22.0 I 22.5----- 1­

Three-year
average_____ 23.8 26.6 27.5 25.3 25. 5 25.9 24.6~I~~ 

== = 
Common drill: =1 ~ = 

1920 Callow land_ 38. 8 40.8 39.8 41.5 38.1 33.2 33.629.0 I 32.61 34.31921 Callow land_ 26. 8 36.1 34.0 35.1 33. 6 35. 9 33. 2 31.2 31.8 38.3 
1922 Callow land_ 26. 6 (1) 17.6 8.3 15.0 12.7 23.6 19.0 21.6 '16.0 

Three-year
average_____ 30.71 '38.5 30.5 28.3 29.4 28.9 28.6~~I~ 

==1 == 
1920 cr 0 p pedhmd___________ 36. 3 29.6 32. 7 32.0 25.5 26.2 32. 5 32. 9 29.4 37.4 
1921 croppedland___________ 22.6 29.5 26.7 29.5 34.9 33.9 22.9 21.3 26.0 30.3 
1922 croppedland___________ 13.5 11.7 19.0 15.8 20.3 25. 9 21.3 26.5 23.6 28.6 

1------ --­
Three-year

average _____ 24.1 23.6 26.1 25.8 26. 9 28.7 25.6 26.9 29.7 32.1 
-----------= 

Three-year 5verafie 
Cor (urrow dr I 
«(allow and crop­ 26.4 •________ 28.4 25.9 27.0 27.0 26.6 2<1.1 20.0 26. 2 

Tree-year average 1E: land)----------
ICor common dr!U 


(fallow and crop- 1 
I
ped land)__________ 

27.41-------- 28.3 27.1 26.4 27.9 28.0 28.2 2:1.3 30.4 

1 Plots destroyed by soil blowing. I Two-year average. 

The three-year average yields for all comparisons of the furrow 
and common drills are shown in Figure 12. 

m all of the experiments from 1916 to 1922, inclusive, the use of the 
furrow drill resulted in a slight decrease in yield. The furrows are 
effective in preventing soil blowing until th,e ridges are leveled down. 
On the other hand, the wider spacing necessary to form the furrows 
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prevents full occupancy of the ground by the wheat and permits more 
weed competition. The use of the furrow drill has shown no out­
stand~n~ ad,:antage .over: that ~f the common. drill in the prev~ntion 
of soil blOWIng or In YIeld, eIther on experImental plots or In the 
station's general fields. 

DIRECTION OF i:H~EDING WINTER WHEAT 

In the experiments with the furrow drill as compared with the 
common drill 20 plots were sown in an east and west direction and 

FIG. 9.-Experiment in date and rate of seeding winter wheat on summer fallow a. 

the Fort Hays Branch Station, Hays, Kans. Seeded September 22, 1919, at the 

rate of 3 pecks per acre. Photographed April 26, 1920. Note vigorous growth.

Yield 36.7 hushels per acre 


20 plots in a north and south direction each year. Yield data from 
the plots sown in the two directions are given in Table 9. 

TABLE 9.-Yields Of winter tvheat sown in east ana toest and in north and!. 
south directions with, lJotl~ f1wmw ami. CQ'mmo'n drills, together tvUh, gain 01' 
l088 in 1/ield from either practice, a,t the l<'Ol't Havs Branch Station, Hays,
Kans. ' 

Rate and direction of seeding and acre yield (bushels) 

1 peck 2 pecks 3 pecks 4 pecks 5 pecks 

Method of seeding Average gain 


t 
EastiNorth East North East North East North East North 
and and and and and and and and and and 
west ,south west south west south west south west south 

I1------------------. 
Furrow_____________ 

26.4 j 30.3 28.4 25.9 27.0 27.0 26.6 26.1 26.0 26.2 0.2 bushel north 
and sout lt.Gein _______________ ______1 3.9 2.5 .5 .2Common ___________ 

27.4/29.5 28.3 27.0 26.4 -27:9- 28.0 28.2 -29:3- 30.4 0.7 busbe\ north 
and sout •Gain ______ ________ ____ • _; 2.1 I~ 1.3 ... ----- ------ 1.5 ------ .2 --- ... -- 1.1 


--....,.,,- ­ . 
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The ayera~e differences favoring north and south seeding are too 
small with both types of drill to be significant. Most farmers 
prefer to seed in an east and west direction on account of supposedly 
smaller risk from soil blowing. 

TOP-DRESSING WINTER WHEAT WITH STRAW IN THE FALL 

The experiment of top-dressing winter wheat with straw was 
planned in order to ~etermine its effect on winter survival and yield. 
The experiment was conducted with Kanred wheat sown the last 
week in September on fallow land at the rate of 3 pecks Eel' acre. 
Plots were sown with both the furrow and the common drIll. The 
plots were one-twentieth of an acre in size.. The straw was spread 
during November before freezing had taken place. To prevent the 

FIG. 10.-Experiment in date nnd rate of seeding winter whent on summer fnllow 
nt the Fort Hays Branch Station, Hays, Kans. Seeded October 20, 1919, ,at the 
rate of a pe~ks per ncr,'. Photographed April 26. 1920. Note lack of, vegetative
growth and injury from $011 blowing. Yield 16.2, bushels per acre 

straw from blowing away, a packer with narrow V-rimmed wheels 
6 inches apart or a weighted disk set at a slight angle was run over 
the plots to press the straw into the ground. 

The yields obtained in 1920 and 1921 are presented in Table 10. 
Reliable yields were not obtained in 1922, because of poor stands 
resulting from extremely dry weather the previous fall. Hail de­
stroyed the 1923 crop. As reliable conclusions can not be drawn 
from only two years' data, the experiment is being continued. 

There was no advantage from top-dressing the 1920 crop. The 
winter being mild and the rainfall effectively distributed, there was 
no need for protection. The season of 1921 was more extreme. 
Severe soil blowing occurred in February and March, with a low 
freezing temperature of 100 F. on March 27, and the unprotected 
plots of wheat suffered more severely than those to which straw had 
heen applied. 
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TABLE lO.-Yields of 10inter wheat smon 10ith furrow and common drills and 
t01) dressed 10ith. straw at different rates at tlw Fort Hays Bi'anch. Station, 
Hays, Kans., 1920 and 1921 

I Hllte of straw application and Bcre yield (bushels) 
I 

It was noted that when the application of straw was heavier than 
2 tons to the acre some of the plants were smothered, resulting in a 
reduced stand. Other factors may have influenced the results, but 

)0'10. l1.-Furrow drlIl used at the Fort Hays Brnn;:h Stntion, Hnys, Kans. Alternate 
disks of Il. single-disk drill were removed nnd the mountings of the remaining
disks remodeled so that two disks rnn in pnirs, one in front set to throw the dirt 
to the left nnd one in the rcnr set to throw the dirt In the opposite direction. 
The result wns a furrow iu which the grnin wns sown 

the yields from plots with an application of 3 tons of straw to the 
acre were always lower than yields Trom plots with the 2-ton appli­
cation. 

These experiments, as previously indicated, can not be accepted as 
conclusive, yet there is some practical support for the practice of top­
dressing wheat in certain cases. In southern Nebraska, along the 
northern limits of winter wheat production, some farmers make a 
light application of straw to their fields of wheat. They assert that 
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there is a resulting increase in yield sufficient to warrant the expense .. 
In certain sections of Oklahoma, where the soil is sandy and subject 
to blowing, farmers report that a light application of straw, evenly 
spread, is an aid in preventing soil movements. When used to pre­
vent soil blowing the application of straw must be evenly distributed. 
A small bunch of straw easily may become the nucleus of a soil dJ:ift. 

EXPERIMENTS WITH OTHER SMALL GRAINS 

The experiments with other small grains included varietal experi­
ments with spring wheat, oats, and barley. Since 1911 there has been 
a very marked decline in the acreage of spring wheat grown in Kan­
sas, and the ac:oeage of oats has remained practically stationary. In 
the last 10 years there has been a substantial increase in the acreage 
of barley, which was especially marked in years when there wv.s an 
extensive abandonment of winter wheat. 

The climatic conditions of western Kansas are not always favorable 
for the production of spring grains unless there is a good reserve of 
fall and winter soil moisture. As ]1as been indicated elsewhere, the 

. normal precipitation 
OSlO %CZfoPf§~RE: for the six months 

Z64BV.5:-F"VA>ROH' preceding April 1 is 
~ / PK. Z7.4BV.s:-COHHON only one-fourth of 
~ 2PK8. Z7.ZBfAS'.-F"'VRA>OH" the annual precipita­
~ Z7.7.BVS,.cOHHO/v tion. As a result, the 
iii 3.PK8. Z7.0.BV.5:-FVA>A/tW' ground often lacks
lIS 27.Z-""U:~HON 
~ 4.PK.s. Z6.48V.s:-F"VRRt»Y sufficient moisture to 
\1.1 ~BV.s.-CQl¥H(7N insure prompt ger­
~ SPK9. 2J!JJ.ev.s.-rvR.If?OH'mination and rapid 
~ .98V,£-CO/"HON ear1y development 

FIG. 12.-Average acre yIelds ot wInter wheat Bown at five of s p r i n g crops. 
rates wIth furrow and eommon drills at the Fort Hays Throughout March 
Branch Station. Hays. Kans.. durIng the three-year and Apr l' ,1 hi' g h 
period 1920-1922 • 

. winds often prevail 
and are sometimes injurious to spring grains, especially when the 
young plants have not become well established. The continual whip­
ping of the tender foliage by the wind and the "sandpapering" 
effect of the drifting soil usually result in some injury to the crop~ 

Favorable yields of oats and barley have been obtained when 
adapted varieties were sown at an early da~. No similarly adapted 
varIety of spring wheat has been available. In general, varieties of 
spring grains adapted for growing in western Kansas are early matur­
ing and produce a minimum percentage of straw to grain. Varieties 
which can not mature by June 20 when sown on the normal date 
(March 15) are often injured l.:;y high temperatures during the latter 
part of the season. 

vARmTAL EXPERIMENTS WITH SPRING WHEAT 

Ten varieties of commOil spring wheat and six varieties of durum 
wheat were grown for three. or more years in the 11-year period 
1912 to 1922, inclusive. The annual and average yields for all of 
the varieties are presented in Table 11. The yields of Kharkof and 
Kanred (hard winter wheats) are not directly comparable with those 
of the spring varieties, but are given for general comparison. 



TABLE 11.-0olllparatlve ulcl!1,~ of t.aricliC8 of apr(11U al/cltoll/ter wheat urollm at the Fort Hays Brallc1~ ,"I/(/,tlolr, H(//l8, KaliS., dllri11g 
/lte l1'/lo(//, ,,,,.,.{od, 1912-1922 

--~-·--- A--~(~u~~ Is) " Compnrison ofo\"orugoacro yIeld, In bushels, wIth ,l ~ "'- ero yo )e ,I _ t~B~ of ~~:~U~~!.~C. I. No. 2235) a 
trJ 

f l 1 ! _ 
Odds In 

Group Bnd vnrlety ~IC;; I. I I I I A vcr· Num· I Maro.j Dllfer· I'or· ~m~ 
o. I ago ber of I Vorl· I once' cent· dllf 

1012 IUla 11914 J016: 10111 ,lUli 1018 lUlU IlYlO 1021 1O~'25yenrs, yenrs, ely ~~I~l~ frolll ngo of cn:' t.j 

j :.! IIOIS- com· lnulIlcd yenrs MUro.! Moro· beIngi . 11122 (lured, uon[ uunl slgnlfl. ~ 
trJ 
!::;J ___,.,. __ I'--!'-i.~ -L·~~lt-.- .. - I--.- ...,.." -~ 
;;:cunt 

Common: ! t;;J 
Prelude._............................ 4323 ..............................,...... i fl. 8 5. I I fl. 0 H.O 10.4 10.6 5 10.6 13.7 -3. I Z77.4 6.2 I
Plonecr............................... 4324 ..............................;...... 4.2 ......1 2.1 11.4 I li.5 ......... 4 8.8 1:1.1 -4.3 67.2 i, b I f.3 

:Marquls.............................. 3641 ..............................;...... a.2 4.7 I 5.4 12.8 I 10.7 8.0 5 8.0 13.7 -6. I 62.8 20.11 I rJ1 

Preston............................... :lOSI .............................I...... 4.0 5. I i 2. I O. I : 10.5 0.0 6 O. II 13.7. -0.8 roo. 4 50.:1 1

Kota................................. 5878 ..............................,..................1...... i.3 j 15.0 ........ 2 11.5 15.0 -3.5 
 70.7 5.0 1 ~ nordJo·cde.mtlon..................... 473:1 ..............................i..................I............! 18.0........ I 18.0 17.3 +1.3 .. __ .. _- ....
107.5
Emernhl (white spring) ............... 4307 2. a II. 0 a.o 2. a :I.o! 0 ............ 4.5 ............ ........ 7 3.1 6.:1..:1.2 40.2 12.6:1

Fretes................................ 1506 2.8 4.2 3.0 ...... ...... ...... ...... ............ ...... ...... ........ 3 3.6 7.7 -4.2 
 45.5 6.0:1
Gnlgalos............: ................. 2308. 2.1 5.4 1.0/............I..............................'...... ........ ? :1.0 7.7 
 -4. i 30.0 5.6:1
Convcrse (Ued Husslnll) .............. 4141 2.7 1. 4 2.0 ..................1............ :...... ...... ...... ........ 3 2.0 7.7 -6.7 20.0 10.0:1 

~ 

.¥JDurum: i IAcme................................. 6284 .................................... 4.8 10.21 8.2 15.0 22.0 12.4 
 5 12.4 13.7 -1.3 00.0 2.2:1

Kubenkll............................. 1440 ...... 2.8 5.4 0 3.4 0 ,,4.4 0.1 0.8 15.11 20.2 11.8 10 7.1 8.0 -1.5 82.0 10.7:1
MnrounnL............................ 2235 12.2 :1.8 7.0 1.0 0.2 0 ·7.7 16.3 H.O 12.6 17.:1 13.7 II 8.0 _ .. ..... __ ......
•• 4 __ .... 100.0 ------....PeUss................................. 15841...... ...... ...... ...... ...... ...... 2.0 8. 01............1.............. 2 5.8 12.0 -0.2 48. 3 12.0:1 
 jKubnnka............................. 2240 7.4 :1. 4 4.5 ........................................................ 
 3 5. I 7.7 -2.0 00.2 10.1:1BnrngoUn............................. 2228 8.0 3.0 6.7 ........................................................ 
 3 5.8 7. ; -1.0 75.3 0. 9:1Hard wInter for coDlparlson: 
I-'Kbnrko!.............................. 2103/10.8117.2122.9 /......13:1. I 120.7111.1 I 0.0 1 28•0 127.7111.51 17.5 10 10.8 0.7 +10.1 204.1 101.0:1Knnrcd............................... 5146 ............ 26.6 ...... 30.4 20.0 10.8 12.0 34.0 20.1 10.0 20.; 6 23.3 10.1 +13.2 230. i 100.0:1 ~ 

~ 
I-' 

~ 

~ .... 

http:127.7111.51
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Good yields of spring wheat were obtained only in 1921 and 1922, 
the yields for the remaining years ranging mostly from fair to 
failure. The average yield of the best common spring wheat for the 
five-year period from 1918 to 1922 was approA-imately 50 per cent of 
that of Kanred. Acme (C. T. No. 5284), a durum wheat, during the 
same period gave an average yield 60 pel' cent of that of Kanred. 
A comparison of the leading varieties of spring wheat is shown in 
Figure 13. 

Prelude (0. T. No. 4323) was the leading variety of common 
spring wheat. It matured :from 7 to 10 days earlier than most of 
the other varieties, thus ~scaping tl!e inj.urio~s effects of. drought. in 
a larcrel' degree. Marqms (0. T. No. 3641) IS too late III matul"lty 
to es~ape drought in a dry year and too susceptible to rust in a 
season oJ abundant moisture. 

Six vnrieties of dm'urn wheat were .grown in two or more years 

during the ll-year period 1912 to 1922. Marouani (C. I. No. 2235), 

Kubanka (C. I. No. 1440), and Acme (C. T. No. 5284) were I~hout 

equal in yield. It wus reported that at Hays, previous to 1906, there 


was not much d i ffcr­

Y/EL.LJPERACR£ ence between Ku­


.-~,,--...:...;:=--.!.:/s~-'=I~':::;_ banka, Vel vet Don, 

~RLJRE.oSPR/NG Black Don, 01' Yellow 

.I'?'....-9'~(//.s 
(l::./. NO. 03~tJ Gharnovka, but that 
PR£LOOE "Kubanka y i e Ide d 
(C././vO.4.32.$ just a little better 

OVA2U.".., than any 0 f the
~C.l'?'e: 
(C././VO. ,~e84) others." 
KVDANA-....4 Spring wheats are 
(f;J. /VO. /44q) poor 1 y adapted to 

most of Kansas, ex­
cept in the extreme 

)'10. 13.-A~rngc nere yields ot tour varieties of sprln!: northwestern corner 
whent comp.Lred with KlLnred, n hlLrd red winter whent. of the State, wherent the lrort lInys Brunch Stntion. Hnys. Knn!!., durin!: 
the Ilvc-ye:lf period 1018-11)22 the altitude is higher 

with correspondingly 
lower mean temperntmes than in the central and southern parts of 
the State. Fae-tors which arc necessary for spring wheat production 
in the section are early seeding, early maturity, moderately cool 
",eathe)' during the latter part of the growing perIod, and rust resiEt­
ance. Early seed.ing :lllcl an abundance of spring moisture are 
essential. to give the crop a good start. An early variety such as 
Prelude is often able to escape the drought tmd has an advantage over 
a late"'ll1aturin~ variety such as Marqu!:;. The grain-developing 
period for most !:prin~ wheats is just Inte enough to fall clnring the 
lutter purt of ..1 une l when 11 i!!h temperature and dry weather are the 
rule rather than the exception; consequently the crop often is 
severely affeC'ted by drought. If the laUe)' part of June is rainy and 
damp a se\"ere epidemic of stem rust often occurs, so that from all 
angles spring wheat is at a decided disadvantage. 

VARIETAL EXPERIMENTS WITH SPRING OATS 

Early experiments with oats at the Hays station included both 
spring and winter types. Winter oats failed to survive the winter 

http:C././vO.4.32
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and no yi~lds were obtained. Spring types grown with more or 
less favor previous to 1912 were Swedish Select, Red Rustproof 
(Red Texas), Black Tartar, lndKherson and its derivatives. The 
five-year average acre yields of Kherson and Red Rustproof (Red 
Tex~s) grown in 1903, 1904, 1905, 1908, and 1910 were, respectively, 
30.8 and 27.2 bushels. 

The yields for the 16 varieties of spring oats grown during the 
11-year period, 1912 to 1922, inclusive, are given in Table 12. Hail 
destroyed the 1923 crop. The early-maturing varieties and selections 
have given the best yields. Varieties which are late have been injured 
either by dry weather late in June or by crown rust if wet weather 
prevailed. 

Good yields of oats were obtained in 1912 and from 1919 to 1922. 
There were poor yields or failures from 1913 to 1918, which may be 
attributed partly to a series of unfavorable seasons and partly to the 
fact that the varieties 
usually were seeded 
in April. In1920 alld 
thereafter the date of Ft/L.GNVH 
seeding was advanced (C./. IVa 70tJ) 

to .March 15, and 
higher yields were ob­
tained. Date-of-seed­
ing experiments have 
since been started, 
and the limited re­
sults so far obtained 
indicate March 15 as 
the optimum time for FIG. 14.-A,·ernge acre yields or five varieties of oats grown
seed in!! oats. lit the Fort Hays Branch Station, Hays, Kans., during 

~ the three·year period 1920-1922 
The best vields of 

oats have been obtained from varieties of the red-oat group repre­
sented by Fulghum and certain selections of Burt. The Fulghum 
group includes Fulghum (C. I. No. 708) and Kanota (C. I. No. 839), 
a mass selection developed at the Kansas Agricultural Experiment 
Station and now widely distributed throughout the State. Fulghum 
and Kanota, though similar in appearance, are distinctive in several 
chul'llcters ft.·om other varieties generally gI'swn in the section. In 
early growth they are less spreading than Red Rustproof, though 
more spreading than the Kherson strains. In seasons of limited rain­
fall Fulghum and Kanota have the ability to limit their vegetative 
growth and to make grain where other varieties continue to produce 
straw and lelLv"!s at the expense of grain. The Kernels are of a red­
dish color, plump, and of a high test weight. 

The best representatives of the Kherson type of oats have been 
Richland (C. T. No. 787), Albion (C. I. No. 729), and Burt X Sixty­
Day (C. I. No. 727), the latter because of its earliness. The test 
weIghts of the Kherson strains have never been so high as those of 
the Fulghum strains. The yields of five representative oat varieties 
are shown graphically in Figure 14. 



~ 
~ 

TABLE 12.-Yields of 16 oat varieties at the Fort Hays BraMh Ewpcrimc"t Slation, HaYB, Ka1t8., dllring tlw 11-year period 191&-192&, 
togelher 1Vith. average difTereJ/lces from the yields of Bllrt X •.,lxly·Day (0. I. No. 727) III cOlll/larable yearB 

Comparison of/1vcrage ncrc ylcld.ln bushels. with Acrc yield (bushe!~) thnt of Burt X Slxty·Dny . ~ 

Odds In 
B tx DItTer· Per· fsvorOroup nnd vnrlety 	 Num· r ur ence cent· of theIC. T·I I I I I I I I I I I I Avcr· 	 I 

a 

her of \ nrl· Sixty· from sge of dltTer.
No. 1012 1913 1914 11915 ]016 1017 1018 1010 IIl20 ]021 1022 	 :~~. yenrs ety Dny. BurtX DurtX ence 

1020- named snme Sixty. Sixty· belnK b:Icom· 
1022 pared yenrs Dny Day slgnl· 

cant 
_________________1__ � __ � __ � ___ I_.. _I__ ... -, __ I__I __' __I __I __I___I___I___I __,·._I ___I_--1--- ~ I"'~" 

Rcd;~t:ilUm•.••• -••- ••••••••••• -.-....... 708 ._•••.1......1...._................... _,,_,,1 75.6 30.8 47.6 50.0 48.8 4 55.5 47.2 +S.3 117.0 6.9:1 ~ 
Burt (Knns. 502(1)__••_••••••_•••_••_. 20:\ .•••_••___ •.'••••••••••••••••••••••••••, ••••••••• 44.2 47.6 57.1 40.6 3 49.6 44.3 H.3 112.0 4.0:1 

Knnots............................... 8:\9 •••••••••.•••••••.•••••••••••••••.••••••••1.••••••••••• 41.8 55.4 , •••••••• 2 4S.0 45.1 +3.5 107.S 1.5:1 
 J~~Burt (Kans. 5210)•••••••••••••••••••• 2023 •.•••••••••••••••••••••••••_••••••••••• , •••••••• 35.0 46.7 50.8 47.5 3 47.5 44. 3 +3.2 107.2 1.8:1 
Red Rustproo(Locnl) ••••••••••••••••••••• 10.6 2.8 i 8.4 •••••• 14.7 0 3.9 •••••• 37.6 43.2 54.3 45.0 S 20.6 23.1 -2.5 80.2 411:1 

Kberson nnd dcrlvnth'cs: I ~ 
Richland............................. 787 •••••• •••••• •••••• •••••• •••••• •••••• •••••• •••••• 30.4 40.0 51.0 45.8 3 45.8 44. a +1.5 103.4 1.0:1 

Durt X Slxty·Dny •••••••••••-........ 727 •••••, 5.8 1 18.4 22.6 12.4 0 15.1 [,6.0 42.0 48. 4 ';1.8 44.3 10 26. a _.. _- .. _- .. -------- 100.0 - ....... _-- rn
Slxty·Dny••••••••••••••••••••__ ._.... 165 ••••_•••••_•.•_._.1••.._.••.......•..•....• 53.1 36.4 44.9 40.2 43.5 4 45.9 47.2 -1.3 97.2 1.0:1 
Alblon •••• _ ••••••••••••••••••••••••••• 729 •••••• 5.8117.2! 12.1 8.0 0 :l.3 •••••• 30.5 47.1 50.8 45.8 0 20.4 23.0 -2.0 88.7 7.1:1 
Kherson.............................. 459 ••••••••••••••••••:•• _... •••••• •••••• 3. II 45.3 30.7 48.0 42.9 42.5 5 35•• 40.8 -5.4 SO. 8 18.0:1 ~ 
Kherson (IJuys No. 110}••••••_••••••••••••• 39.8 5.0 114.0 '•••••••••••••••••••" ••••••••••••••••••••••••••••••••••• 2 10.0 12.1 -2.1 82.0 2.0:1 I1:J 
Nebraska No. 21.••••••••••••••••••••• 1024 ••••••••••••••••••1•••••••••••••_._•••••••••••••••••••• 28.5 40.1 •••••••• 2 37.3 45.1 -7.8 82.7 2.1:1 ~ Iownr ••••••••••••••••• _••••• _ ••• __ •••• 847 ._. ___ •••••••••••-'•••••••••••••••••••••••••••••• 28.0 42.4 :\S.O 311.5 3 35.5 44.3 -8.S 8lI.1 23.8:1 

MIs~~it;;Po~~:·············.·········--··· 626 •••••• 0.41 14. 5.8 0 3.2 ••••••••••••••••••••••••••••••••0 111. 7 	 0 0.0 12.4 -5.5 55.6 38.1:1 o 
I:!j 

3 47.9 44.3 +a.o lOS. 1 2.S:1~~~~·Diiick:::~::::::~~:~::~:::~~~~: ..~~~-ri4::i· "s:ii'I'is::if:::: ~::~:~ :::::: :::::: :::::: .~~::..~~:~..~~:~....~~:~. 2 10.4 12.1 -1.7 80.0 a.3:1 

I 
~ 
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Previous to the introduction of Fulghum into western and central 
Kansas, selections of Kherson, Sixty-Day, and Red Rustproof (Red 
Texas) oats were largely grown. The introduction of Fulghum, 
which is superior to the other varieties named, has been a distinct 
gain to the oat industry of the west~rn two-thirds of the State. 
Approximately 750,000 acres of oats are grown in this section an­
nually. A view of a field of Fulghum outs is shown in Figure 15. 

'Whether the acreage of oats in western Kansas should be increased 
is an open question. Commercially, other crops offer greater cash 
returns. A small act'eage of oats could well be grown on every farm 
as feed for horses. In case drought should prevent the production of 
grain the crop can be cut for hay. 

The most important fadOl's in successful oat production are early 
seeding and the selection of an adapted variety. If the season is 
unfavorable no variety or date of seeding can insure good yields. 
Oats is a good crop to follow sorghum or corn. The yields of oats 
are usually less in pounds per acre than the yields of barley. 

1?IG. l:i.-J.'lel!l of. Fulghum onts nt thf~ Fnrt lIays Brnnch Stntlon, Hays, MilS., III 
1919 

VARIETAL EXPERIMENTS WITH SPRING BARLEY 

Thirty varieties of barley received from the United States Depart­
ment of Agriculture were grown at the Hays station in 1902 and 
1903. A number of these sele1 tions were introductions from Europe.. 
Australia, and Africn, Of this group Beldi Dwarf (C. I. No. 190) 
and Telli (C. I. No. 192) from Algeria seemed well adapted to­
westeL'll ·Kansas. 'White Smyrna and Black Arabian also were 
promising, 

In 1910, yields of 50, 49.9, 34.9, and 17.1 bushels per acre were­
reported for Common Six-Row, Stanopol, U. S. No. 195,° and 
Mansury, respectively. The Common Six-Row, a local barley, was 
later designated as Ellis (C. I. No. 2107). This variety is similar to< 

• u. S. No. 195 probably was White Smyrna (C. 1. No. 195). 
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Stavropol (C. I. No. 2103), which came from Southern Russia. Ellis, 
or the Common Six-now barley, seems to have been brought from 
southern Russia by Russian immi~'o.nts who settled in the vicinity 

.	of Hays and in other sections of the State. There was a large 
acreage of this barley in northwestern Kansas before it was more 
widely distributed. The sprin~ barley grown in Kansas is predomi­
nantly the Stavropol type, Which also appears to be widely dis­
tributed over the uplands of eastern Colorado where irrigation is not 
practiced. A field of Ellis barley is shown in Figure 16. 

In 1911 seven varieties were grown in the varietal test, but drought 
and chinch bugs destroyed the plants before they reached the heading 

FIO.·16.-Flelil of;it.lIIs harley (C. I. No. !!10j)', grown on Inndpreviously eropped to. 
8or!:hums, /It the Fort Buys Brnnch Station, Bays, Knns., In 1920. Tbe barley 

, produced GO bushels per acre • 

stage. The yields for 19 varieties of spring barley grown for two 
or more years it'om 1912 to 1922 are 'presented in Table 13. Hail 
destroyed the 1923 crop. Only four varieties were grown during 
the entire period. Seventeen varieties were grown durmg the three­
year period from 1920 to 1922, but only nine were grown in all 
thr(>,e years. The yields of the varieties grown continuously during 
the ll-year period 1912 to 1922, inclusive, are shown graphically in 
Figure 17. 



TABLE 13.-·Yields of 19 varieties of spring barley grown at the Fort Hays Branch StationlFays, Kans., during the l1-year period 191t-19Et, 
together with average difference8 from the yields of Stavropol ~C. I. No. BlOB) in comparable years 

,i ..._, co:parl~ll-ol:'~::U-Il~ nere yield, In b;~h:;S~
Acre yield (bushels) with that 01 Stnvropol (0. I. No. 2103) 

@ 
~ """.'~"" I n g;

O.I. 1! Odds I 
NlIDI' 8ln _ nil· Per· Invor

No. e age nge 11 b(!r of p~to. lerence cent- 01 dU· ~Oroup and vnrlety -'r- ,A vcr· IAver· I 
'vnrl~1012 I 1013 I 1014 '1015 10161 1017 ! 1018 1010 1020 1021 f 1022 I3 yenrs, yenrs, yeurs snmo from ngo 01 ferene t:,j113mI I! I 1020- 1912- com· )'ca~ 1StllVro· Stnvro· helnR 

I \ 1 1022 1022 Pllred Jlol pol slgnlll ~ I ClInt t:!j~- 1\\ I ~ , -"'- --- --I --)-.,-- t. __ -- --l'--~-1---'-- .... 
Slx'ro",I, buUed: I j'l i g

10 21.4cO~i'~ ••""""""""'" 600 24.2 4.6 20.0 26.5 8.51 0 16.6 '__ '.' __ 26. I 46.8140.6 3i.8 -.----. ­

. ,. __.:~;I__~~. l~:g .__ ;~~_StnvropoL...______ ._. __•____ 21m 23.4 4.0 10.0 27.1 1l.4 0 20.8 4:1.1 29.i 37.5 36.7 :14.6 23.0 11 23.0 ~ 
BeldL __ •• __________... _____ • 100 22.7 7.8 14.0 23.0 8.5; 0·2:1.1\ 41.:1 20.3 :I~•.81· 41.8 34.0 22.1 11 22.1 23.0 - ,0 00.1 4.0: 
OntnmL •••__ •• ____ •••••••••• 5i520.2 6.3 14.1 22.2 12.01 0120.235.2 12.032') 35.2 26.4 1 10.0 11 19.0 23.0 -4.0 82.6 60. S: ~ 
Odessa ______•__ ..____________ 182 "'''' ----.............. ------'...__ ••• __ •__ "--" 21. 2 28.6 .34. 9 :IS. 2 3 28.2 34.6 -6,4 SI.~ 17.0: 

Mnnchurlll____________ •__ ..__ 244 10.0 2.1 9. U ...........................____ 1i.O 25.6 28.1 23.0 6 15.5 25.2 -0.7 61.5 i68.2: 
 ~ 2 45.9 a7.1 +8.S 123.7 9.5:
~l~nMnriout:::::::::::::::: I~M :::::: :::::: :::::: :::::: :::::::::::: :::::: :::::: :::::: :~: g :~: ~ :::::::: ::::::::1 2 43.0 a7.1 to. 8 118.3 22. 8: ~ CaUlornhl Mnriollt ______..... \455 ............ ____ .............. !...__ ...........-- --.... -10.0 43.3 --...__ .1 ____ ·... 2 41. i 3i.l 4.6 112.4 0.4:
1 10.9 00.0 1.4:Mnrlout(lIn~·s) .. __.._............ 10.4 2.4 21.8 29.0 O.i · 0 20.0 45.8 28.7 ..............__........__ .. 9 10.7 - .2 
 ~ ElUs..__...........__........ 2107 26.4 4.0 1S.8 29.0 12.2 0 1i.7 ......132.6 ............................ 8 17.6 17.0 +.6 103.5 a.5:
l 3 6.5 15.7 -9.2 41.4 10.9: JllOderhrucker................. 2184 7.3 2.7 9.6 ............,.................................................... 

Two·rowed. hllUc<I: 08.3 1.6: 

Bannchen................... 631 14.0 2.0 7. I .........__ • ...... 1.5 ...... ____ .. 32. 4 34.0 ........ ------.. ° 

White Smyrna....__ ......... 196 17.0 7.2 14.6 33.4 0.1 

I 
0 21.1 35.4 

I
30.8 36.2 45. ° 3i.5 22. 6 11 22.6 23.0 - .4 E
15.5 23.7 -S.2 65.4 60.1: 

I 
 5 16.6 24.2 -7.6 68.6 100. 6:
~I:~~i~~c:::::::::::::::::: ~~~ .~~:~. __ ~:~_ ._~:~. :::::: :::::: :::::: :::::: ::::::1:::::: ~:f ~U :::::::: :::::::: 2 43.0 3i.l +6.8 118.3 34,0: !! 
Bun·less: __ ....______________ 620 ______ ..__ .....______________••_____ •___________ 22.2 23.0 35.4 26.0 ______ __Hlmalaya I-'3 26.0 34.6 -7.7 77.7 10.2:

noo~l~y.. ____________________ • 1176 ____ • ___....1...... ------ ...... ------ --..-..u ___ • 27.6 27.3 36.0 30.3 ------.- 3 30.3 34.6 -4.3 8i.6 6.1: ~ 
Hooded (sprlng) ____ ...__ .... 716 5,0 1.3 18.4 -----••----- ----.- .-.--......'1'----...---- ------ ...----. -----.-- 3 8.2 15. 7 -7.5 52.2 5. 5: 

~ 
I ­

.~ 

~ 
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-
rfhe six-rowed barleys that have given the best yields at Hays are 

Club Mariout (C. I. No. 261), Coast (C. I. No. 690), Stavropol 
(C. I. No. 2103), and Flynn (C. I. No. 1311).. The first three 
possess long barbed awns, to wInch many object. Flynn, a smooth­
awned variety developed by the Office of Cereal Crops and Diseases, • 
Bureau of Plant Industry, United States Department of Agriculture, 
is very promising at Hays. California Mal'iout (C. I. No. 1455) 
was grown only two years. The variety ranked high i)'l yield but 
was too sllOrt to be successfully harvested with either a header or a 
binder. Late-maturing mrieties, such as Manchuria (C.I. ~o. 244) 
and Odessa (C. I. No. 182), are'not adapted to western Kansas, the 
climate being too dry. 

White Smyrna (C. I. No. 195) and Blackhull (C. I. No. 878) 

were the best two-rowed barleys, ranking with the best six-rowed 

yarieties. Hannchen (C. I. No. 531) and Svanhals (C. I. No. 187), 

two-rowed types, mature too late to escape the effects of drought. 


High yields of spring barley were obtained in 1912, 1915, 1918, 

1919,1920,1921, and 1922. A failure occurred in 1917, and only fair 

yields were obtained in Un3, 1914, and 1916. The experiments were 


made on c r 0 p p e d 

land, which was either 

plowed or blank-listed 

in the fall, the ·seed 

bed being w 0 l' ked 


BEL.O/ down in the spring. 

(C./. NO. /.9q) Good yields have not 


been obtained as a 

rule when the fall, 


ffH/TE win tel', and early 

{c./. NO. spring have been dry 


or if the 'seeding has 
!l'IG. H.-Average acre yields or rour varieties or spring been late. Barley is 

bOrley grown nt the Fort Hays Brunch Station, Hays. often used to replace
KlIllK., during tbe H-year period 1912-1922 

abandoned wheat and 
in tllis capacity may serve a very useful purpose. It should be kept 
in mind, however, that conditions unfavorable for winter wheat are 
not likely to be optimum for a high yield of barley. 

Barley is an exceptionally good crop to follow sorghum or corn, 
if the seed beel is disked prior to seeding the barley. Winter wheat 
can then follow the barley, any deleterious effects of the sorghums 
on succeeding wlleat yields being largely eliminated. 

VARIETAL EXPERIMENTS WITH WINTER BARLEY 

Varietal experiments with winter barley were conducted on a small 
scale from 1912 to 1917. The experiments received limited attention 
because the crop is not sufficiently winter h.ardy to be practical for 
the Hays section. In the south-central section of the State, winter 
barley is grown for fall pasturage, with the expectation that more or 
less of the crop will win(erkill. 

The yields of five varieties of winter h(.r!eJlgrown in some or all 
of the years from 1913 to 1916 are presentt!d i# Table 14. Tennessee 
Winter (C. I. No. 257), the hardie:st oftRf group, w~s the only 
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'Variety grown continuously from 1912 to 1917. This variety com­
pletely winter killed in 1912 and again in 1917, so that its average 
l.ield for the six-year period is not so high as that indicated in 
Table 14 for the four-year period. Tennessee 'Vinter made an 
average yield of 11.1 bushels for the six years it was grown, as com­
pared with 15.1 bushels for Ellis (C. I. No. 2107), a local spring 
barley. For the four years in which Tennessee Winter survived the 
winter, the average acre yields of Tennessee Winter and Ellis were 
16.6 and 16 hushels, respectively. If winter barley survives the 
winter with a 59 to 60 per cent stand, it usually yields fairly well in 
comparison with'the spring types. 

TABLE H.-Yields of'flve varietics Of 'reillter barley all{t olle 't'Uriety Of spring 
lJUrley (illcluded. fi~r oomparison) groton at Hie ],'ort Hay/! Bremcn Station, 
lIays, Karis., duriO'f! tllc (our-ycar period, 1913-1916, together 10itlt average 
cUffcrcllvcs from tlw l/{clcl81 o( '1'C/l.1IeS8CO Wi-lltcr (a. I. No. 257) in comparable 
Ilcars 

f" ..- ..... _ .._-' -' --" -,--....­
, Compnrison, average yield In bushels, with that 

of'l'ennessee Winter (C.!, No. 257) 

Vurlely C I i Ten DIfIer- Per- In°:tadsvor'INo: 1913' 1914 1915 1916; Num- ence cent- ' If
I I ber of Variety nessee from age of of d ­.years named Winter, Ten- Ten- ferenceI • com- same nessee ncssee beingi I I pared years Winter Winter s~p-

,------;--1------/------------
Austrian_____________ 2185112,1117.6 6.8 15.0 4 12.9 16.6 -3.7 77.7 9.5:1 

6:~r~~_~~i_~:~~:::: ~~ L:~~~J is:~ l~j g:~ ~ ~n ---i5~ii- ---=~jj- 1~:g ---l:s-;i
WiseonsinWinter____ 5JU!______1.2fl.7 7.4 13.71 3 15.9 15.0, +.0 106.0 2.3:1 
Scottish PcarL _______ 2ii !_____J 10.0 0 ______; 2 5.0 15.2 I. -10.2 I 32.0 11.0:1 
Ems (sprlng) _________ 21071 4.0 18.8 29.0 12.2 i 4 16.0 16.6 00.4 1.2:1-.6, 

The full growth of winter barley at Hays has been much more 
abundant than that of winter wheat. This characteristic gives the 
crop some value for pasture purposes, but its grain value for north­
central anci west('I'n Kansas is doubtful. Also, the extensive intro­
(IncHon of winter barley into the winter-wheat belt would be unde­
sirable on nccoimt of the probability of resulting mixtures of yolun­
teer barley and winter wheat. 

EXPERIMENTS WITH GRAIN SORGHUl\IS 

Sorghum is one of the most produetive crops grown in most of 
the western half of the State, whether considered from a grain or a 
foruge viewpoint. Sorghum is least likely to fail, and its value is 
being more and more appreciated. 

Through many years of careful selection, the sorghums have been 
brought to a high degree of uniformity, adaptability, purity, and 
yield. It is doubtful if present-acre yields of sorghums grown 
under normal favorable conditions can be greatly increased. There 
is a great field for future improvement of sorghums, however, 
through the creation of varieties more resistant to disease, insect 
injury, lodging, and weathering, and better adapted to machine 
methods of harvesting. The elimination of the bitter substance 
from the seed of forage sOl'ghums also is possible and desirable. 

Preliminary to any improvement progrum, howe,'er, should come 
the determination of the relative value of the different varieties 
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and the proper cultural practices for growing the crop. As such 
informatIOn is obtained, detailed work with plant selections and 
strains may be undertaken. This has beeli the procedure in these 
<experiments. 

VABIETA~ EXPEBDIENTS WITH GRAIN SORGHUMS Y 

Experiments with grain sorghums at the Fort Hays Branch 
Station were begun in 1908 but resulted in almost total failure 
because of drought. The 1909 crop was destroyed by hail. In 1910 
a more extensive experiment was planned, including a wider range of 
varieties and new introductions. Chinch bugs entirely destroyed 
the plots of milo, und drought prevented a large number of varieties 
from maturing. The few yields recorded were us follows: Feterita 
(C. I. No. 182),12.7 bushels; Red kafil' (C. I. No. 34), 14.4 bushels; 
Dawn (Dwarf) kafil' (C. I. No. 340), 29.3 bushels; and Standard; 
(Blackhull) kafir (C. I. No. 204), 22.9 bushels. The chief accom-

FlO. 18.-1\1110 destroyed by chInch hugs nt the Fort Hnyc Brnnch Station, Hays, 
Knns., in Hill 

plishment in 1910 was the isolation in head-row tests of Pink kafir 
(C. I. No. 432), the originlll seed having been obtained from William 
Rockefeller, of Russell County, Kans. It is believed that the variety 
was first imported into this country in 1905 by the United States 
Department of Agriculture. Pink kafir has since been widely dis­
tributed in Kansas. 

In 1911 the sorghum plots were destroyed by drought, chinch 
bugs, and !!Tusshoppers. A view of tho milo plantings in 1911 is 
shown in Figure 18. These discouraging results naturally meant. 
"ery slow early progress not only in the Hays district but more Of' 

less throu~hout the western part of the State. 
Beginnmg with 1912, yields have been more certain. From 1912' 

to 1923, 38 varieties of grain sorghums were grown in the varietal 
experiments for a period of two or more years. The grain and. 

7 For further Information on varietal tests at Hays, see the tollowlng bulletln: VINALL,.
H. N .. Gs:r:ry, (t. E., and enON, A. B. sonOHUM EXPERIMENTS ON 'l;HJ!l GREAT l'LAINS_ 
U. S. Dept. Agr. Bill. 1260: 13-23, 76-78, 1924. 
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forage yields of these varieties are presented in Tables 15 and 16, 
I'espectively. Corn was added to the experiment in 1919 in order 
to make possible a direct comparison between this crop and sorghum. 
The average yields of different varieties of grain sorghums are shown 
graphically in Figure 19. 

Dwarf Yellow milo (C. I. No. 332) is used as the standard of com­
parison. This crop is extensively grown in the Southwest, and at 
HIlYS it ranked among the highest in yield. Neither Standard Yel­
low, Standard White, nor Dwarf White mHo equaled the yield of 
Dwarf Yellow milo (C. I. No. 332), although Early White milo 
(C. I. No. 480) compared favorably with it. This latter variety is 
well adapted to the district northwest of Hays because of its extreme 
earliness, but as yet its distribution is limited. Despite their high 
yields, the milos have certain serious disadvantages. The heads of 
milo reCUl've when grown under favorable conditions and therefore 
are difficult to harvest. Plots of milo were destroyed by chinch bugs 
at Hays in 1910, 1911, 1913, and 1917. 

"Ac.eG Y/GL-P /N 8US"HGL.S 
17 .5" /17 /$ 217 25 .!It? .!I5 ~ 

P~.eFYEUOH' H/LO (i;:M'a»,;:) 3+.0! 
,U.e.t.Y/l"H/TE N/L.t7(c./.Na Nlo/ 38.1 
PIIJfU/I"#/T£ N/.t.t7[/iC./'~R~ 38.6 
rETG~/?;4 ((::/. Na /8.2,) 32./ 
PH"~?FFETER/TA(HAY.$' Had 29..!I 
8iAC.l(HUL.L. (c. /. Na .2t79) 2(.8 
SUN,c/S.e(C. /. Na 97.2) 2T.t7 
PAH"At KAP/.e (t;/.M?a9-tV 32./ 
RGP ;t"A.P'/,e rc. /. Na .!J?.J 25.2 

. ',!.8,0P/NK KAR..e (Co/. Na 9.!12) 
NANCHU KAO.t.bfN6(C:/'NI1/T~ 28.9 

SHAUU (i;: /. Na B.5// /.9.(7 


P~R;:#£I9A£/(Co/. Na 6';17) .!I/.' 

Fl(?eGP sp..et9t7,e:/Na .!I.5t?) sa, 

P/.tJt?py BV:rCHE.e ~.eN 22.6' 


FIG. 19.-Avernge acre yield of 14 vnrleties of grain sorghum compared with Bloody
Butcher corn, grown at the Fort Hnys Brnnch Stntlon, Hays, Knns" during the 
fiYe-year period 1919-1923 

Feterita (C. I. No. 182) is a valuable crop in seasons of limitea 
moisture and next to kafir is the grain sorghum most universally 
grown in Kansas. The variety is particularly valuable in the district 
west and north of Hays, because of its earliness, but is useful farther 
east also for late planting. Fet~rita improvement was actively under­
taken at the Hays station in 1919, when a large number of head rows 
were grown. One outstanding head row was advanced to plots in 
1920. Its earliness and attractIveness and its yield, somewhat higher 
than that of common feterita (C. I. No. 182), led to its increase and 
its distribution to farmers in 1923. This selection (C. I. No. 182-1) 
appears to germinate under more severe conditions (such as cold and 
wet seed bed) than other strains of feterita. The chief limitation to 
growing feterita has been the difficulty that farmers have experienced 
In getting good stands. The use of c01?per-carbonate dust to treat 
the seed has helped to correct this conditIOn, but the value of a strain 
of feterita of better seed quality can not be overestimated. A field of 
feterita is shown in Figure 20. 

http:N/L.t7(c./.Na


TABLE I5.-Yields 0/ ~8varieties 0/ grai,,! sorghum and one variety. of corn (inc~uded/or compariso~) grown at the Fort Hay~ Br~nch l;tation, ~ 
Hays, Kans.! dunng the 12-year penod 1912-1928, together wtth average differences/rom the yzelds 0/ Dwarf Yellow mzlo (C. I. No. 882) 
in comparabte years . 

---------;--~----~------. 8 
t;l 

Acre yield (bushels) 1 with that of Dwarf Yellow mIlo (C. I. No. 332) aComparison of avorage acre yields, In busbelS, 

III

I !zl 
Dwarf IOdds In 

Group and variety 1 1 1 I 1 1 I. I 1 I 1 1 Aver· Aver· Num· Yellow Differ., Per· favo.r ofIC. I.,No. . age 5 age 12 ber of mIlo enre cantage differ· ~ 
1912 1913 1914 1915 1916 1917 1918 1919 1920 1921 Ig22 1923 years, years, years ~::-;':t,{ (~o~· ~~:fl D:arf enca 

1919- 1912- com· 332) Yellow Yellow being
1923 1923 pared same mIlo mIlo sfgnifi· 

__ ·_··;______·'____.... ___I___I_years-._I-~ i
1-3 

MUo: I - !?l 
StandardYellow_••••• 234 13.6 0 {.3 46.7 0 2.9 10.1 S4.4 31.8 43.5131.8 7.9 29.9 18.9 12 18.9 23.4 -4.5 SO. 8 58.2:1 
Dwarf Yellow......... 184 .......................................... 41.3 38.1 46.0134. 7 6.9 33:4 ........ ,5 33.4 34.0 -.6 98.2) 1.5:1 J~Dwarf Yellow (control) 332 14.6 0 25.6 52.5 0 5.3 13.4 36.4 44.5 42.6 36.8 9.6 34.0 23.4 12 23.4 j................ 100.0 ........


17 2:1Dwarf Yellow......... 236 17.3 0 22.0 51.2 0 2.4 10.9 31.8 ........................................ 8 17.0 I' 18.5 -1.5 91.9.1 . 
Early White........... 480 .............................. 0 6.4 37.0 46.8 51.3 35.4.10.1 36.1........ 7 26.7 26.9 -.2 99.3 1.2:1 ~ 
Standard White....... 352 24. 9 0 4. 5 47. 1 0 3.6 9.0 29.0, 41. 0 46.3 23.8 11.4 30.3 20.1 12 20. 1. 23.4 -3.3 85. 9 I 10.2: 1 

?lDwarf White (F. C. I. I Ii'5899)......................................... 41.7 0 0 0.9 38.2 57.4 56.5 28.4 12.3 38.6 9 26.8 26.8 100.0 1.0:1 
Feterlta: l

FeterltB............... 182 32.1 0 37.8 37.4 0 5.6 10.3 32.1 42.9 43.8 29.9 11.6 32.1 23.6 12 23.0j 23.4 +.2 100.9 1.1:1 ~ 

SpUL................. 023 .......................................... 34.9 9.8 37.2 20.0 14.3 27.2 6 27.2 34.0 -6.8 SO. 0 10.7:1 
 t-cI 
Feterlta............... 182-1 ..............................1.....-'............ 12.5 44.0 28.9 12.8 ........ ........ 4 34.6 33.4 +1.2 103.6 1.7:1 !"3 

Do................ 182-2 .........." ...... , ...........,......1............ 47.0 45; 1 29.9 12.5 ........ ........ 4 I 33.8 33.4 +.4 101.2 I 1.3:1 
Dwarf (Hays No.1)...................................... .1......1...... 20.4 35.5 I 31.1 21. 6 112.7 24.3 I........ 5 24.3 34.0 -9.7 71.5 40.7:1 o 

I:;l 
Katlr: 16.1 26.8 27.9 15.9 12 15.9' 23.4 -7.5 67.9 15.8:1I IBlackhull.............. 204 20.5 0 21.0 7.80 0 1.1 21. 0 44.2 31. a 


30.2 5 30.2 34.0 -3.8 88.8 2.4:1Do................. 71 ...... ...... ...... ...... ...... ...... ...... 19.1 51. 0, 44.4 10.0 20.3 ..------­
-2.7 88.5 4.8:1SUnrise................ 472 24.6 0 32.7 47.0 0 11.1 I 6.9 24.1 40.7 30.7 12.9 20.6 27.0 20.7 12 20.7 23.4 


Dawn (Dwarf)........ 340 34.2 0 21.7 40.0 0 0 7.6 34.1 54.8 31. 5 19.6 20.7 32.1 22.0 12 22.0 23.4 -1.4 94.0 2.1:1 ~ 

B~cta~~..::·..~:.~~........................! ...... ...... ...... ...... 19.7 55.4 33.9 15.7 19.3 28.8 -------- 5 28.8 I 34.0 -5.2 54.7 3.2:1 

White................. 342 23.9 0 26.0 27. 1 0 0 4.1 10.8 41. 9 34.5 23.8 20.5 27.5 18.2 12 18.2 ! 23.4 ~5.2 77.8 15.6:1 


Do.._ ............. 314 20.7 0 23.4 24.8 0 .6 3.0 19.0 45.0 30.4 25.4 
 14.3 20.8 17.2 12 23.4 -6.2 73.5 36.0:1 ~ 
g.8 15.0 2'5.2 15.4 12 23'!- -8.0 65.8 152.8:1Red................... 34 .6 0 22.0 32.1 0 .4 3.4 29.9 30.0 41.1 


22.8 15.2 27.7 5 27.7 34.0 -0.3 8L5 11.2:1lkl IRed:(F. C. I. 02820)....w................,.............................. 27.6 31. 8 41.1 

19.8 12.5 29.0 18.9 12 18.9 23.4 -4.5 SO. 8 17.8:1 ~ Pink.................. 432 20.0 0 14.9 35.0 0 0, .. 7 24.1 42.6 46.0 , 
 23.3 28.11 -3.6 86.6 4.1:1 . _ progresslv, e............. 633 ...... ...... ...... ...... ...... 5.2 7.7 32.9 43.9 40.0 13.2 20.5 30.1 7 

K80llang: I ' 20.7 12 20.7 23.4 -2.7 88.5 9.5:1I Manchu Brown....... 171 23.8 0 28.4 39.5 0 5.2 9.8 35.9 40.6 27.0 30.6 8.2 28.4 

29.8 4.0 22.9 17.9 12 17.9 23.4 -5.5 76.5 28.mI Shantung (Dwarf)..... 293 31. 9 0 19. 9 43. 6 0 0 4. 7 14. 4 40. 1 26.:1 

7 ! 19.1 1 19.9 -.8 90.0, 1.4:1( Barchet. .............. 310 26.0 0 22.0 54.8 0 ............................... 18.0 12.8 ..........--- -----_... ­1 



M~~~:~:_____________ 85 ______ _____1.____1______ _____ -'-­ ____1______ 35.9 J 17.9 
White durra.__________ 81 14.8 0 136.3---.-- ------1,-----­ ____________ 26.5
Dwarf hagar!._________ 6~ ____________1______( 19.1 0 2.0 0 27.8 47.3 
Freed sorgo____________ 350 15. \I ______ 23.9 j______ 0 4.6 9.9 21. 8 ~5. 0
Early Butt durra ______________________________________ :___ 4.6 5.5 37.9 46.9 
Darso_________________ 615 __________________ . ________________________ 32.2 37.6 

Shrock________________ 616 -----_ -----­ 7.7 i ~.. 0 I .5 6.9 34.6 36; 5Min's Oralnmaker _____________________________,______________________________ , 52.0 
Tricker sorgo________________ 11.2 0 8.3 ,______ ______ 0 6.9 ______ '_____ _
Husserlta____________________ _____ J ___________ .1_____________________________ -' 62.7 

r:3a!~o~_~~~~:::::: :::::: ::::::1:::::: :::::::::::::/::::::1:::::: :::::: -:~~~-: ~~J 
C~~__ ~~~~~~__~_~~~~~~_______ ------I-----r----!------ ------ ------1-----­ 17.4 i 35.6 

; !, .
22.8 I 8.7 I 9.6 J 19.0 '________ : 
21.4,18.4 J 13.6 , _______ -'_______ -' 
.6.2 25.2 II 9.4 i 31. 2 L _____ -' 
41.9 30.9 12.7' 30.5 ,_______ _ 
30.4 22.. 8.2' 29.2 : ________ . 
31.3 ~.8 16.4! 27.7; ________ 1 

39.8 10.5 10.7; 26.4 ________ ' 
.9.5 20.7 8.5 ,_______ +_______: 
35.3 18.8 12.3 1________ ,________ ' 
47.6123.7 17.0 1________ 1________ , 

32.0 19.4 9.8 24.9 1________ ; 

45.6 14.1 28.8 L------L------ i 
1 : i 

38.8 21. 3 0 I 22.6 '--------1 

I Bushel rated at 56 pounds 

5 
7 
9 

10 
7 
5 

10 
4 
8 
4 
5 
4 

5 

19.0 
18.7 
19.7 
~.7 
22.3 
27.7' 
16.8 
32.7 i 
11.6 1 
37.8 
24.9, 
34.2 

22.6 

34.0 -15.0 
24.8 -6.1, 
26.8 -7.1. 
22.9 -2.2, 
26.9 -4.6 J 

34. 0 ' -6.3, 
26.7 -9.9 
33.4 : -.7 
18.5: -6.9' 
33. 4 +4. 4 
34.0 -9.1 ' 
33.4 +.8 

34.0 i -11.4 i 
I 

55.9 
75.( 
73.5 
00,4 
82.9 
81. 6 
62.9 
97.9 
62.7 

113. 2 
73.2 

102.4 

66.5 

26.5:1 
6.8:1 

18.0:1 
9.1:1 

15.7:1 
10.3:1 
82.3:1 
1. 2:1 

57.1:1 
2.6:1 

56.8:1 
1. 2:1 

150.5:1 
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TABLE 16.-Tolal forage yields of 88 varieties 0/ grain sorghum and one variety 0/ corn (included/or comparison) grown at the Fort Hays 
Branch Station, Hays, Kans., during the I2-year period 1912-1928, inclusive, together with average differences from the yields 0/ Dwarf :t 
Yellow milo (C. I. No. 882) in comparable years 

--~. ----~-"'"---.-'~-l-------~-~-'--'--	 t;j
Comparison 01 average acre YleldS{ In CAcre ~'Ield (pounds) 	 pound!!! with that 01 Owarl Ye low 

milo (u. I. No. 332)

I . 	 ..--,.......-....,.---:---
C 
~ 
.~--

DwarfI ---. I 	
p:! 

Aver­
Aver­ age 11 Num­ ~Group nnd variety ; ~:.. 	 yellow Dil- Per­

1D1i0 lerence centageage 5 years, berol 
1U12 1913 I 1014 1015 1016 1U17 l' 1018 1010 1020 j 1021 i 1022 1023 years, 1912- years Variety (0.1. IrolD 01 

named No. Dwarl Dwarf1910.: 1010, COlD'I ' ! 	 332), Yellow Yellow1923 1018- pared 
snIDe IDUO I milo !years 

._.. __ I 	 -1-j It ... ___I_l~__I_·'·'''_·__ ·' ~",..--- ---'. 
~ 

._'-:--, ---	 ----
Milo:; . f 

Stl1!lIll1r11 Yellow_•••_••__ •••• : 234 3.500. 017,102 11,350 0 ._.... 1, I!IO 8,010 0,888\7.713,0,000 .4.375 8,037 5,828 11 5,828 4,026 +002 118.3 
DWllrl Yellow..._............ : 184 '.' .._...... _..-'.----........_! __ .... ------1-..... 6,810 6,700 i7,702 8,125 ,3,700 0,019 5 6,019 0,5:12 +87 101.3 ~t;Do._. ____ •____ •_____ ..___ ' :1:12 ,3, aoo i () 5,008 10,000 i 0 1,4:10 1,660 0,260 7,088 i7,488 8,413 13,413 0,532 4, \/26 11 4,026 


00_..____________ ._.___ •• ' 23I1I:1,400! 0 i5,87r, 10,320 I 0 "--"1'1' 710 0,110 -_...._1______ ......1---.......---- ---....- 7 3,1118

Ellrly Whlto.. ____ ....___ ..... 4SO ....-"..__ .. _0. __ 1_______ ------ ------ ------ 5,510 8,200' 0,050 8,587 '.4,525 7,174 ________ 5 7,1H -l~~g_I--~~rl---;~] ::l
Stnlll1nrd Whlto_____________ .' 35215,750 I 0 ,5. ;;;~ 11,8!IO 1______ ..-.. - 1,7110 7,410 7,675 8,0.18 0,325 '4,013 7,412 5,065 11 5, fl55 4,026 +729 114.8
Dwnrl Whllo (F. O. r. 58lJ1l)._i 627 ____ .. !____________ 8, O!IO 0 ..____ 1,670 5,950 7,375 8,000 8.238 j3,513 0,015 ..______ 8 5,428 5,023 -H15 00.5 rn

Feterltll: i: 
FeterllB___________ ..___ ..____ 182 5,050' 0 0,017 5,6401---.. -1,2421'2,150 4,510 7'4131°'425 ~500~500 5,870 4,382 11 4,382 4,026 -544 80.0Spur_________________________ : IIZ1 __ .... _______ .._____ ...._ ....____ .... _.. ___ 4,070 8,338 6,388 	 t;jf ~m~~ 5,530 5 5,530 0,5:12 -UU3 84.8 a_ ....... ___
Fo.terltn.....--------........- i I82-1 "--",-"--- ------ --.... - -.--.- ..-.-- --- ___ - ___ .. O'0li!l 5,737 ,~~m _.. ------ 4 5,001 0,601 -PIO 86.2 
Dwnrl (lInys No. 1)-_________ ,______ .... __ ,______ ••__________________________.. _ 2,300 0,288 4,338 ,~~~ -T233- -------- 4 0,088 fI,601 -513 92. 2 ~DO __________..____ .. _____ \182-2 _"'" :.._... _______ ..__________________________.. 7,003 0,538 

5 4,Z13 0,532 -2,200 04.8'8OO~~KnOr: • I 	 oI 
8,~ 0,025 ~~~~ 0,326 4,220 11 4,220 	 4,026 -700 85.SIJIn~~~_'~:::::::::::::::::::: ~t ~:~~~.L __ ~_ ~:~~_ .~::~~_____~_ :::::: ~:~_ g:~ ~ru 7,403 ~~~~ O,liO 5 0,170 0,532 ··302 114.5 

I>j 

Sunrlse____________ , ____ ._____ 472 8,. ISO 1'------ 8, 750 8,570 0 ------ 2, 740 5,500 8,850 	 10 0,088 :j:600 >­7,700 ,~~~ 0,528 	 5,410 112.3
Dnwn (Dwnrf)_______________ 340 0,500 0 7,000 5,840 0 ______ 1,830 0,100 ~188 5,503 ,~,~ 0,335 5,137 11 5,137 	 4,020 211 104.3
O1nckhull (Dwarf) .10" C. 1.._ 0075 - _____, _______________________________ ----nOla, 370 m~ 0,125 ~~~m 5,730 ________ 5 3,739 0,532 -7U3 87.0 

Whlto________________________ 342 4,200 0 6,6(8)2, SOO 0 i------ 2,240 3,080 ,~ 5,313 4, U3U: 3, 680 11 3,680 4,026 -240 74.8
'~'200DO-______________________ 314 5,060 0 8.207 , 3,410 0 j______ 2,470 3,040 ~ooo '0,113 '4~ ~ln 5, 648: 4,31a 11 4,313 4,020 -613 87. °Red__________________________ 34 870 0 5, ·133 ! 0,330 0 ______ 2,440 5,840 ,ooo,m8,~ 7,288 0,433 4,204 11 4,204 	 4,026 -032 87.2
Red (F. C. I. 02820) __________ ------ ______ 1__ • ___ ------------- ______ 1' ______1____ .. 5,270 I~m 0,125 ,~~~ ,494 5 5,494 	 0,532 -1,038 84.1
plnk_________________________ 4~? 0,600 0 6,042 ' 4,010 0 ,______ 3, 030 13,880 ~m 7,7113 ,~2,ru 5.381 11 4,31S 	 4.926 -608 87.7 
1'.rogrosslvo___________________ 633 ---- .. -----_ ------'--- ___ • --- _________11' 310 ,5,000 8,~ O,03M ~ooo~m ,068 ~~~:~~~J 4,942 5,720 -778 80.4° 


Manchu Brown___________.__ 171 4,260 0 3,658 I 4,000 0 i______II, 600 :4, 720 17' 26314' 71915' 58812,088 4,870 3,005 11 3,505 4,020 -1,421 71.2 

Knollnng: , i j 	 ~ 

Shllnlung (Dw~lrl)__ _________ 2113 4,020 0 :1, ISS 2,8:10 0 1______ 1,200 '2,310 5,013 3,008 4,500 1,1125 3, 009, 2, 687 11 2,687 4,026 -2,239 M.5Bnrchet______________________ 310 4,050 0 3,450 7,000 0 : _______________________________ 4,025 2, 875 7 3,070 4,528 -1,458 67.8Bhnllu.___________________________ 85 ___ .. , ____________1_______ --- ___ 1______1______ tI, :130 7,188 5,440 4,113 4.338 5 5,482 0,532 -1,050 83.0White dunn _____________________ 81 1,9!1O' 0 3,363 ______ -'______ L _________.'______ 4,075 3,300 2, 800 2, 150 ~~~:~~~r:::::: 7 2,010 5, 087 2, 477- 51.3 



Mlsl'ell~noolls: i 'J ' - " 1- . 1 - 1.I~.I\nrr.hegIlrL................ !\2O ;.:••• """';"';' .,3.11 0 ••••••••• ; •• ~,.2({) 10,425 1,1.13 ,5,01513,3Q-1

l'rccd IiOrgo•••••••••••••••••• 350 2,110 0,3,48:J ................... 1,0.'0 ,J"lIlO 11,488 fl,UOO ,5,40(] ,4,115 

~~lIrly llulTdllrrll.............,•••••••••••••••••.'••••••.••••••••••• ' ••••• 1,220 4,710 7,450 4,270 la,32.'i 2,32.; 

Dorsa........................ 1110 ............:••••••••.•.•• '... • ••·...... 4,070 $,oa8 '4,550 5,1251:l,UfoO 

Shrock....................... tHO ............ 0,100 5, MtI I 0 ._ 1,520 fl,OIO D, 0S8 7,013 ip,450 ,5,2&\ 

'I'rlcker sorgo ....................... 4,051 0 ;a, 237 ......... ••••• 1,710 ... .!....... 0, 125 .4,3:18 ,: ,175 

Min's Ornlllllluker.............................:...................................' 7,2'l.'i 7, 138 la,41:l 11025 
1lIusscrllll ••_._.................................!..................................... 8, 12510,750 .4,OI~1 j3,850 

He.d AIIIher sorgo ........................1......:.............1................... 8,U60 110,1>18 7,56:1 17,425 j4,350 

"SlI!llIllloorll".............................................. '........................ 0,40217,788 .0,31!! ,4,oa8 


~UIbY llIoody Butcher lOOfI,•••••••••••• """ •••: ••••••••••••••• : ................. 6,510 ; 4, 575 I~~ ~~. :3, tJ:18j 575 
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Pink kafir is a general-purpose sorghum valued for its excellent 
forage. The grain yield of this variety is not so dependable in sea­
sons of drought as those of ieterita and milo. On the other hand, it 
1ms the ability to produce high yields of grain in favorable seasons. 

Dawn 8 (Dwarf) kafir (C. I. 340) and Sunrise 8 (Early Blackhull) 
kafir (C. I. No. 4(2) originated from selections made in 1906 at the 
Amarillo (Tex.) Cereal .Fiel<.l Station. Dawn kafir (C. I. No. 480) 
slightly outyielded Pink kufir (C. I. No. 432) at Hays, but among 
farmers the latter variety is more popular as a general-purpose fod­
der and gl:ain crop ..A stmi~ of Dawn. kafir. ori.ginating from a .head­
row selectIOn made m 1921 IS now bemg dIstrIbuted from the Hays 
station. This selection is well adapted to the western third of the 
State, except in the extreme northwestern counties. 

Sunrise kafir (C. I. No. 472) is closely related to Dawn kafir. It 
is llbout 2 feet taller, 'with a more slender stlllk,llnd is inclined to 

FIG. 20.-Fleld of feterltn (C. I. No. 182-1) grown at the Fort Hays Branch Stntlon, 
Huys, Knns., .Ill 1924. The method used in collecting hends for pure seed Is shown 
ulso 

lodge more easily. The variety is better adapted to the south-central 
part of the. State than to the Hays district. 

Red kafir (C. I. No. 34) is too late in maturing to compete with 
other kalil'S .at Hays. Red kafir (F. C. 1.02820) has excelled red kafir 
(C. I. No. 34) in grain yield because of its earliness. Red kafir as a 
forage crop is easily and readily handled in the field. 

All of the kaohangs mature extremely early and consequently 
produce low total crop yields. The stalks of the kaoliangs are dry 
and pithy, with few leaves, so that their forage value is slight. The 
average grain yields, on the other hand, compare favorably with 
those of other sorghum varieties. . 

Dwarf hegari (C. I. No. (20) responds vigorously to irrigation or 
to exceptionally ravJJrable growing environment. Under adverse 

8 For origin. sre the following bulletin: BAl.L, C. R., and ROTHGEB, B. E. GRAn.­
sonGHU)1 IilXPERIlIENTS IN THil l'Al'iIIANPLE OF TElXAS. U. S. Dept. Agr. Bul. 698: 58-63. 
1918. 
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conditions it heads poorly and has been so variable in growth habits 
that it has little to commend it for the upland districts, when com­
pared with the more stabilized varieties. 

Freed sorgo (C. I. No. 350), sometimes called" white cane," is 
low in forage yield, but it is a yery valuable grain crop for the ex­
h'erne western and northwestern tier of Kansas counties because of 
its early maturity. It also is a desirable catch crop. A dwarf plant 
was found in a plot of standard Freed in 1921 which by contmued 
selection has become It fixed type. It has outyielded the parent stock 
in preliminary experiments and can be harvested with machinery 
:;imilar to that 1\sed fOl: wheat. 

Husserita and Sudan corn, hybrid yarieties originating in south­
western Kansas, ranked high in yield in the short period they were 
grown, but they are too susceptible to lodging to be of practical 
,-alue. 

Colby Bloody Butcher corn was compared with the different sor­
ghum varieties for grain yield from 1919 to 1923, inclusive. The 
yield 0:£ this Cul'll was {j6.5 per cent 0:£ that of Dwarf Yellow milo 
(C. T. No, 332) in the five-year period. 

SPACING EXPERIMENTS WITH DAWN KAFm 

Spacing experiments 'were made with Dawn (Dwarf) kafir (C.l. 
No. 340) in the five-year period :£rom 1919 to 1923, inclusive. Th<: 
object of the experiments was to determine the best distance between 
rows, between plants in n row, and the effect of the different 
spacings on yield. 

Each variation was grown on duplicate plots except in 1919. The 
rows w,ere either 40 01.' SO inches apart. In the 40-inch rows the 
plants were spaced at (i, 12, and 18 inches. In the rows 80 inches 
apnrt the plants were spaced 3, 6, and 9 inches. 

In 1923 a hailstorm on Jlme 29 completely beat down all vegetative 
~rowth, which at that time had reached a height of about 18 inches. 
;:;0 many of the plants were killed that the number of stalks at 
mnturity was less in most cases than the original number of plants 
in the rows. The greatest injury occurred in the most closely spaced 
plants. 

The annual and llyerage yields for the five-year period are pre­
sented in Table 17. The climatic :£actors during the years 1919: 
1920, and 1921 were f:lYorable for the production of all sorghums. 
In these years the plots with the thicker stands and with the plants 
more fully distrihuted over the ground produced the best yields. 
In 1922 the late summer was dry: and the yields of kafir from the 
IJlots with widely spaced rows slightly surpassed the yields obtained 
from the plots where the rows ,,,ere closer together. The summer of 
]923 was one of extremes. a hail occurring in June, a drought in 
July, u\1d heavy rains in August. 

In all cases the total crop yields of the plots with 40-inch spaced 
rows were consistently higher than those of plots witl1"80-inch spaced 
rows. This is shown in Table 18, where'the yields obtained from 
the 40-inch and SO-inch row plots having the same number of plants 
per acre have been compared. 
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TABLE 17.-Amlllal ana cweraye 11iclds of Dawn (D'lOal1) kaflr (0.1. No. 3..w) 
groton W~ a spacing e:cpcrilllent at tho FOI·t Hays Bral/lcl~ StaU()II, Hays, 
Kan.y., (!:llrillU tho five·year period J91V-1V?'J 

Spucing (inches) ! I Acre yield Test 
• i weight.\ I of grainYeur I . : Stulks 	 (poundsBetwoon Betwoon per plunt Total I Grain perrows plants I (pg~ds) (bushels) I bushel)in rows! 

~.---
~~ _0. ----._----- ­.. 

1910....................................... 	 40 6 1.31 7,900 33.6 55 
40 12 2. 35 6,840 35. :; 54 
40 I 18 2. 21 5,500 28.7 57 
SO ~ 3 1.20 6,900 35.0 55 
80 1 6 1.35 4,OSO 25.7 57 
SOl 9. 1.84 4,960 t 26.1 57 

1920.................._.................... 6 1.50 10,300 I 58.2 61 

4040 12 3.05 58.0 62 
40 IS , 3.82 8.563 47.1 61 
SO 3, 1.48 7,850 ' 42. 6 62 
SOl 61 1.83 438 39.9 61 
SOj 2. 62 ! 6, 1 45. 2 

I 
 9,813 ! 

9' 4,800 61 

10'../1...................................... 61 1.001 8,175, 45. 7 60
40 I40 12 1.12, 5,600 ! 30. 8 60 
40 18 1.41 • 4,950 , 30. 6 60 
SO' a 1.11 : 6,600 t 34. 9 60
80 I 
80 I 

0 1.06 i 3,550 I 21.4 60 
9 1.08 : 4,550 ; 20.9 60 

1022....................................... 	 40 6 1.00 ; 4,300 : 15.4 h7 
40 12 10.3 574.000 I
40 18 U~I 3,963 15. 4 57 
80f 3 1.04 . 3,938 18. 0 57 
SO 6 1.22 3,650 26.3 57 
80 9 1.78 3,400 10.1 57 ,I 

102:1 1 ...................................... 40 . 6 .86 f ;,275 17.4 56 
40 12 .95, 6,213 25.9 57 
40 . 18 1.0:1 5,313 21.7 58 
SO 3 .7J 5,213 23.7 58 
80 Ii .88 ' 4,538 21.9 59 
80 9 1.03 i 4,300 21.8 58 

I 
~'h'e-yellr avernge....................... --1 40 6 1.13 : 7,590 34. I 58 

40 12 1.81 i 6,613 33.0 58 
40 18 2. 26 5,658 28.7 59 
SO 3 1.11 i 6,100 30.8 58 
80 6 1.27 1 4,fhll 5925.81
SO 9 1.67 l 4,412 27.8 59 

,,~-.-.-.--.- ..---.-~-,-----

I Busbe1 rnled at 56 pounds. 1 Experiment injured by haJJ June 20. 

The ~reatest suckering occurred in the thinner planting. Since 
these plots were lower in yield, the suckering was not extensive 
enough to correct for differences in stand. These lower yields also 
indicate that with the thinner planting there were not enough plants 
to use the potential soil productivity. 

The yields shown in Tables 17 and IS indicate an advantage in the 
~lO·inch over the SO-inch row spacing for both forage and grain, 
particularly in years of normal, effectivl3ly distributed rainfall. In 
seasons of drought the wider row spacing seems to have a slight 
advantage in grain yield;-but for all years the total crop yield is 
lower. There was a very consistent increase in yield of both forage 
and grain inQproportion as the number of plants per acre was 
increased. The best stand appears to result when the spacing is 
equivalent to a plant every 6 to 1.2 inches apart in rows 40 inches 
apart. A view of Dawn kanl' grown in 40·inch and SO-inch rows 
and with equal numbers of plants per acre is shown in Figures 21 
and 22. 
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TAlII.t.: lS.-YicUls o( Darrn. (Drcart) kufir (0. I. 340), with a gwen number 
of 1llan/s pcr actc, grown i~l, rows 40 alld 80 inchcs apal·t, at the FOI·t Hays 
Branch Station, IIall8, Kalis., dwillU the five·year perioeL 1919-1923 

Spncing (incbes) Acre yield I', Test 
weigbt 

------- --~----, of grain 
Allproxilllllte number of plnnts to the lIero IBcl\n'Cn IBetwccn Total Grain' (pounds

I .. plnnts crop ) , per 
row S I in rows (pounds) (busbels i busbel) 

-	 --\~--- \-------c~-i---

26,400................................................1 	 40 I 6 7,590 34. I " 58 
80 i 3 U.IOO 30.8 I 59 

13.200....__ •••_..................................... 40 12 6.113 33.9, 58I 80 6 4.631 25. 8 , 59 
S.800................................................. , 	 40 18 5,658 28. 7 ! 59 


_._. c. _L_~80 9 _.:~_ 27.8 I 59 

EXPERIMENTS WITH CORN 

Corn is It very uncertuin crop in most of the central and western 
sections of Kansas. It can be grown with fair results in the northern 
tier of counties, particularly in a few northwestern counties, and on 

l'IG. 21.~Dawn kallr grown In rows 40 Inches apnrt wltb plnnts spnced 6 Inches tn 
thc row In a spacing cxpcriment at tbe Fort Ruys l~ranch Station, Rays, Kans.• 
tn 1920 

bottom land almost anywhere. ~fany farmers who grmv corn in 
preference to soq~hum do so largely because wheat follows the former 
crop to better aavantage. The sorghums continue to draw on re­
serve moisture until they are killed by frost in the fall. This leaves 
the ground too dry for the successful germination and early growth 
of wheat. There is a belief among farmers that the tillage necessary 
to grow a good crop of corn also will provide a good seed bed for 
wheat. . 



TAllLE l!J.-l'klds of 11 'Vclrictics of COI'JI urolon at tile Fort 1/(108 Br(l/Ich Slatioll, Hal/s, KaIl8., dlll'illg the 12-1Icar pc,.iod /912-1923, g
toucther 'Ieillt cll:c/'(lge differellccs frol/~ the 1Iield of }t'rced White dellt ill comparable 1Ieal's 

Comparison of a\'erogc acro yields, in bushels, Acre yield (bushels) with that of Freed White dent ~ 
o--r- -~--l-;;:; ~ -rAver· Z 

.A\-cr·Vnricty Num­ Freed I In SI I IIge age White DItTer· Per. fuvorber of Vnrl·nine 1;LUI2 1013/' 1014 1015 I 1010 1017: 1018 lUlU 1020' 1021 1022 102:1, )~~~i~ years ety dont \' ence. cent. of
rCflrs, com· Slime Mmo nge of dllfer·namodI I 1U21--' 1015- YCflrs yoars Freed ences til , 1U23 1023 pared being 

signitl·
',i I ClInt- " ~ 1,_- ~ I. 1--'-"- -, Ei_ ..j _I 

10.0 ' __________ .. __ • 
Sherrod White dcnt........______ ! 2'2.5 0 .-----1 37,] (1.5 0 0 1 0.8 20.3 :11. S 23.8 I 0 j 1S.5 14.7 11 14.1' 14.0 -0.8 --Tii;i ~Freed White denL..._. __....__ .. 23.1 0 28.2! 51. Ill' 2.2 0 I 0 2.7 28.7 :10.7 18. S ; O! 18. 5 I.~. 6 • 12 

Pride of Snl[l1c...___________ • __ ..•......._.... 1O.8! 35.2 I :1. 0 - I 0 () 4:1.3 25.0 0.0 0 10.6 __ •__ ••• 
 o 14. 5 IS.8 -4.3 7.8:1
DlnodvDutcher____• ___ ..._._••••'___._••_.___ 10.7 35.0 I 0.4 0 () 112. 8 ' 7.a :18.8 22.:1 1 0 I 20.4 14.1, 10 14.0' 16.0 -2.3 3.1:1Heid Yellow <lent._____•_____••__ :___••• ______ ••____, aO.2 1.5 0 0 0 38. () 21.·1 0.7 I 0 11.4 12.5 ' J~o 12.5 15.0 -3.1 7.11:1lawn Sllvermine..._____________• _. __ •••_____ 18.:! 57. 1/5. Ii 0! () 0 2i.O 12.7 2.0 0 4.0 11.0 10 12.3· 16.0 -4.0 11.6:1KllnslIs Sunflower.._____• __......: 14.1 '_________ ._. 35.5 4.2 0 I 0 I 0 ai.7 11.4, .8 I (), 4.1 10.0 . 10 10.4 16. 4 -6.0 17.0:1 ~ 
en5.<el Whltedenl .....__ ._•••_••,__..~.' ...--- __ ••~_;..____ 5.2 0 '.. _••_ 0 ..._•• 2i.0 22.0 i 0 I 10.7 ______ __ 6 O. 2 10. I. -0.0 1.0:10111[('0....__ ••_____•____..__ • _____ 25.2 0 19.2 

1
40.4 2. 2 0 I 0 •____ • --.... ______ S.7, 0 1__ ' __ '" __ • __ • __ , o 11.6 1:1.8, -2.2 10.0:1 rn 

]loone County White..__...._._.,._._._ --.--. 14.2,37.8 4.8 0 i 0 i 0 :In.7 ....-- • ___.. '......1.:. ____.__..__ __ 7 13. 4, 16. 2 -2.8 4.0:1Mlnncsottl No. 13....____ •_____ ..' 11.4, 0 1_..... 16.2 U •. I 0 ...... ' 0.0 0.:1 1.. __........ '__ ._....___ ....____ ....: t1
7 7.5 15.5 .,.8.0 7.0:1AIlJrlghL. ________________ • ____ •__!15.3 ------lI2.5 j 60.0 ! .6.2 () I 01..---- _............___..l__..__ ... ___ . ___.._._.: 
 o 14.1 17.5 -3.4 5.8:1 ~.
Silver Klng· __ ....••________ .._..1]0.1 ,.......- ..--1...... [ 0.2 () 1--.... () 0.3 i---"- .-.... '.----....---.. - --------, 5 4.0, 11.:1 -6.4 8.8:]
Co~n flnnler __________________.. ---___ '___.._ 18.1 --________________1 0 I 0 30.0, ___ "_ ..___+.....'__._____ ,______ __ 4 12.2 14.0 -2.7 4.0:1 J-:3 
JO) "hllo dent....._________ ._.. •____• 0 •_____, 40.0 ,._ .... -----_______ ,__ .. ______ •_______ ]2.-1 I () /__ • ___ .. ' ________ 1 4 1:1. a 17.6 -4.3 8.0:1Swndlo~' Whlto dent.._____ • _____ I,_ ..... ______ ..._..'____•.1______ ...______•__ ._. ___ ....._.. ' 20.0 2:!.7 0 10.5 '____• __ • :I W.5 18.5 +1.0 1.3:1Funk NhIOL)'.Dlll·.. _..__ ..____ .+_____ ._...._.---..:---.-.1..-... -__ ._.j...._.'. ___ ..:______ !,. :12.3 18. -I I () lfi.D j...__ .... ~ 3 ItI.O 18.5 -1.0 4.4:1 
-."~ _____,, ~;;a,..;-,~~__..,.....,_ .,.~ __ _:..."'.,.~ ,.._' *" ~...."_ : __ .~"•••__• ____ ~,_'___ !____~.__~.,._~ _~ __ ._~ .. ,~ __. _.. _,~.. . . ' 
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Experiments with corn were begun at the Fort Hays station in 
19<r2 on newly broken sod. Fair yields were obtained. In 1903, 
Minnesota No. 13, Colorado No.1, and a local yellow corn were 
among the best. The acre yields varied from 20.5 to 37.4 bushels. 
In 1904 additional new varieties were included, and the ran~e of 
yields was from 24 to 47.5 bushels. The latter was the yield for 
Pride of Saline, growll at the station for the first time. This variety 
was grown again in 1905 and produced 63.1 bushels per acre. Since 
then it has become the leading white dent corn for the bottom lunds 
of western Kansas. It is not so well adapted to the uplands. 

From 1912 to 1923, 17 varieties of corn were grown in the varietal 
experiments. The yields are presented in Table 19. 

The white dent varieties of corn as a rille slightly outyield the 
yellow dent varieties at Hays, even though vegetative growth and 

i"w. 22.-Dnwn knfir grown in rows 80 incll('s npart with plants sr,nced 3 InchC's in 
the row In a splicing experiment at the Fort lIays Brunch Stilt on, Hnys, Kilns., 
In 1920 

habits mny be much the same. Late-maturing heavy-foliaged vari­
eties are not well adapted to western I\:ansas. Iowa Silvermine is 
a good example. Reid Y cllow dent has been one of the best medium­
late maturing varieties. This variety has slightly outyielded Pride 
of Saline. 

Freed, Sherrod, and Cassel White dent varieties have been among 
the best in yield. Bloody Butcher has been a consistent yielder and, 
ns in 1919, usually has made its best record in adverse seasons. The 
limiting factors in the production of corn in the Hays district are 
high temperature at the time of pollination and lack of rainfall at 
critical periods. The four varieties mentioned above are medium 
early in maturity and intermediate in growth habit. They are early 
enough to become pollinated befoL'e the high temperatures which 
occur usually between July 15 and August 10 and catch the later 
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varieties. A view of a plot of Sherrod 'White dent corn is shown in 
li'igure 23. 

EXPERIMENTS WITH llINOR CROPS 

The minor crops included in experiments at the Fort Hays sta­
tion are winter rye, emmer, spelt, and flax. Rye is the only crop in 
this group which rna)' be utilized more extensively with some profit. 
'fhe others ure too uncertain to be of economic value. 

WINTER RYE 

The largest ucreage of rye in Kansas is grown in the south-central 
section. In 1022 a little more than 70,000 acres 'were grown in the 
State. Rye is used chiefly for pasture. It is objectionable where 
winter wheat is grown, because it volunteers readily and contami­
nates the latter crop sufficiently to bring about It reduction in price. 
Volunteel' rye matures so far ahead of winter wheat that enough 

1·'111. :!:I.-Sh~rro.1 Whit~ df'l.t corn /:rown at the Fort Hays Branch Station. Hays. 
KllnN., In .191ft. 1'hlH ""rlety lind type nre well "dapted to the uplunds of western 
Knu6Hs 

seed is shattered to carry it through from year to year, unless some 
row crop is included in the rotation to bring it under control. In 
Table 20 are presented the yields for winter rye. Rye has yielded 
somewhat less than winter wheat. 

TABLE 20.-Yields Of 1c1nter rye 'IJ'Ylrietiesgrowli at the Fort Hays Branc-h 
Statioll, Hays, KaliS., during tlle six-year period 191.'J-1918 

Acre yield (bushels) 

C.1.Variety , AverageNo. 
1913 1914 1915 1 1916 1917 1918 I: . . 

__..... \_____,_______il~~=I~I~ 
; 

lSI 19.3 22.8 10.3 j 23.8 12.5 11.2) 19.1 I 16. i~~i':n:::::::::::::::::::l 152 ! 19.1 25.9 12.0 i ZI.5 - _______________ . 19.6 '---------Kansas••__________________ '! 9.3 I 20.9 ________________' 17.41.________114' 13.5 26.0 10.8; 33.1 ________________ ' 121.0 f _________Kbarkof winter wheat _____' 2193 (li.2 22.9 
I 

1 Yield used lIS a relative comparison; not exactly comparable. 
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FLAX 

Limited experiments were made with flax in 1912 and 1914. The 
few yields obtained are presented in Table 21. 

'.fAilLE 21.-Yields of fia;c varieties grown a·t the Fort HaJls Brauch. StatiQlI, 
Hays, Kal~., in tile two veal's 1912 und- 1911 

[Hnil destroyed the 1913 crop] 

rc. 1. No.I'..- Acre yield (bushels) 
Variety 

1912 1914' Avernge 

MlnnesotnNo.25____ ................................... __ ....' 12 5.1 o 2.6
Common....___________ .._.............__ ....__________.._____ __________ 3.4 
 o 1.7 
Husslan N. D. No. 008___.,, ___...... ____..... ___ ........._..._ 1 5.4 o 2.7 

nusslan N. D. NO.I5!! ____................_..................__,____•__.__ I.9! o 1.0 
-_.--_ .. _...... _.__...._----.----------'------'-----

In 1912 the flax was seeded on April 16, which probably was too 
late for best results. Hail destroyed the 1913 ·crop. In 1914 an 
extensiye experiment was laid out in which four repbcated plots and 
different rates of seeding were included. The entire experiment was 
a failure because of the inability of the flax to survive the drought. 
If the spring is favorable, flax may make a vigorous growth and 
flower profusely in early June, but high temperatures during the 
latter part of .June and early July are very detrimental to the crop. 

WINTER SPELT 

Red winter spelt was grown from 1913 to 1918. The average yicld 
for the five years was 10.8 bushels per acre. The crop was more or 
less wintcrkilled each year, so that a full stand was never attained. 
Wintcr spelt may therefore be considered as of little promise. 

WINTER EMMER 

Black winter emmer (C. I. No. 2337) was grown for a five-year 
period from 1914 to 1918 with an average yield of 9.3 bushels per 
acre. The crop was a complete failure in 1917. Winter emmer, like 
winter spelt, was not sufficiently hardy to be a profitable crop. 

S~RING EMMER 

A small quantity of seed of Khapli emmer (C. I. No. 4013) was 
received in 1920 and was grown in rod rows until 1921. In 1922 
an increase plot produced at the rate of 32.8 bushels per acre. The 
most serious objection to Khapli emmer is that it does not grow tall 
enough to be harvested readily. 

CROP YIELDS AND TYPE OF FARMING 

Comparison of the acre yields in pounds of grain of representa­
tive cereals that have been grown at the Fort Hays station during 
the four-year period from 1919 to 1922 are shown in Figure 24. The 
variety of each crop chosen was among those best adapted to the 
district. The yields, as shown graphically, possibly may be a little 

http:MlnnesotnNo.25
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higher than might be obtained from some other four-year period, but 
it is believed that the relative value of one crop as compared with 
another is fairly represented. 

The data presented in Figure 24 were obtained from a five-year 
rotation which has been in effect in growing the cereal experiments 
since H119. The yields of wintel' wheat, except in 1919, when all 
plots of winter wheat were on fallow, are the averages obtained from 
plots on both fallow and cropped land the second year after fallow. 
During the fottr-~ear period wheat grown on land the second season 

~c...e£ Y/£L.O, POVN.oS 
-, .., -~ -, ..... hi 

~ ~ ~ ~ g ~ ~ ~ ~ ~ 
o 0 C C ~ a ~ 0 a C 

FIG. 24.-Anrag<, ncre yields of grain of the leading cereal varieties 
grOwn at the Fort Hays Branch Station. Hays. Kans.• during the 
four-year period 1919-1922 

after fallow yielded only a little less than wheat grown immediately 
after fallow. The fallow may have a residual effect that extends into 
the second year. 

The yields of spring wheat, barley, and oats are directly com­
parable. These cereals were seeded on cropped land the second year 
after fallow. After experimeptal spring grains, the land was uni­
formly cropped one season to winter wheat in preparation for the 
experimental sorghums and corn. 

The yields for sorghum and corn are comparable, since these crops 
were always grown on wheat-stubble land the fourth year after f&l­



CEREAL EXPERIMENTS AT HAYS, KANS., 1912 TO 1923 55 
low. These crops in turn were followed by fallow, which apparentlyeliminated all deleterious effects of sorghum.

The five-year rotation as outlined above has much to commend it,and in the years since it has been pmcticed there has been an im­provement in the t'3xture of the soil. 'Weeds are brought under con­trol more easily and crops respond well to the system.
1Vith the exception of sprmg wheat, all of the crops for whichyields are shown in Figure 24 can be grown in the Hays district withmore or less success. With Ii diversified cropping system, timelyoperations, and a fairly definite rotation plan, total crop failuresneed very rarely occur. The importance of this fact has not yet beenrealized by a large number of farmers who are inclined to followthe one-crop system, planting wheat continuously.
1Vinter wheat has ranked well in acre production. Spring wheathas not been a success. Barley and oats have ranked high in acreyield. Although they may not be the most profitable cash crops togrow, they should be considered as a source of feed and as crops tofollow sorghum in order to bring the land back to wheat, wherefallow is not to h3 included in the rotation system.
Sorghum has produced the greatest acre return of any crop grown.'When winter wheat does not survive, no crop is so well adapted tocake its place as sorghum. The fact that it need not be planted untilafter growing-season rains have made conditions favorable gives theaop an advantage over either barley or oats, both of which must besown as early as possible. The c;mly possible exception is in the north­western section of the State. Sorghum has made a very favorableshowing experimentally and statistically, but the crof ha~ not b.eenadopted whole-heartedly by the farmers of the centra plams regIOn.From the farmers' point of view the chief factors limiting furtherincrease in the sorghum acreage have been: (1) The difficulty ofgetting a suitable stand; (2) the necessity of exercising great care inthe early cultivation of the tender, slow-growing plants; (3) thesomewhat greater cost and inconvenience of harvesting and threshingthe crop as compared to corn; and (4) the common objection thatwheat does not follow sorghum profitably. 

SUMMARY 

Experiments with cereals have been conducted on dry-farmed landat the Fort Hays Branch Station, Hays, Kans., since 1902. The ex­periments reported in this bulletin cover the period 1912 to 1923,inclusive.
The station is situated in the central two-thirds of western Kansas,in the heart of the hard winter wheat belt, 75 miles south of theKansas-Nebraska line, and 160 miles east of the Kansas-Coloradoline.
The section to which this bulletin is applicable is devoted pri­marily to grain production. The most important grains are winterwheat, sorghum, barley, oats, and corn. Winter rye is grown to alimited extent. Forage sorghums, Sudan grass, alfalfa, sweet clover,and millet are more or less extensively grown.
The soil on which the experiments were made is a dark gray toblack silt loam, underlain with a slightly lighter colored clay loamof a. highly granula.r structure. 
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The average annual precipitation for the 22-year period from 
1902 to 1923, inclusive, was 23.01 inches; for the six months of the 
growing season, April 1 to September 30, inclusive, the average was 
17.91 inches. The average 'rainfall for the 56-year period 1868 to 
1923, inclusive, was 22.87 inches. The annual precipitation has 
varied from' a low of 11.8 inches in 1894 to a high of 35.4 inches 
in 1878. 

With the exception of spring wheat, all of the major crops reported 
in this bulletin can be grown more or less successfully in the Hays 
district. With a diversified cropping system, timely operations, and 
a fairly' definite rotation plan, total crop failures need occur only 
rarely. The importance of this fact has not yet been realized by a 
large number of farmers. Single-crop farm:ng is uncertain and, if . 
practiced, involves unnecessary risks. 

Hard winter wheats of the Crimean group havtl produc.ed higher 
yields than the soft winter wheats and much higher yields than the 
c1urum or hard red spring wheats. Kanred was the highest yielding 
variety, but it is so closely followed by Blackhull that both have a 
place in western Kansas agriculture. Blackhull is popular in the 
district to the south and east of Hays and is well adapted to the low­
lands because of its ability to withstand lodging. It is not so winter 
hardy as Kanred. Blacldmll can not be recommended for the north­
western section of the State. Kharkof strains of winter wheat have 
slightly outyielded Turkey. 

The best yields of winter wheat have been obtained when the crop 
was sown between September 20 and October 1. Earlier seeding is 
conducive to rank growth when moisture is present early in the fall, 
and also to Hessian fly infestation. Wheat should not be sown at a 
rate less than 4 pecks to the acre. Under favorable conditions 
lighter rates may be sufficient, but since there is no reduction in yield 
from rates as high as 6 pecks per acre, rates of seeding sufficiently 
heavy to overcome losses in stand likely to occur from unforeseen 
causes are good crop insurance. 

The seeding of winter wheat in 'shallowfurrows 12 inches apart 
gave no greater yield than that obtained from using the ordinary 
drill. 

A light application of straw to winter wheat as a top-dressing on 
fall-plowed or fallow ground at the rate of from 1 to 2 tons to the 
acre is believed to be beneficial. 

Early varieties of oats, such as Fulghum, Kanota, Burt X Sixty­
Day, and Burt, have produced the highest yields. For 'best results, 
oats shoulcl be sown not later than March 25. 

Early varieties of barley, such as Club Mariout, Stavropol, Flynn, 
and Coast, have produced the best yields. White Smyrna and Black­
hull variet~es, representing the two-rowed types, are promising. 
Both barley and oats follow sorghum and corn to good advantage. 
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