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1} HISTORY OF THE INVESTIGATIONS

" The Akron Ficld Station, located 4 miles cast of Akron, Colo., is
‘operated by the Office of Dry-Land Agriculture Investigations of
the Bureau of Plant Industry, United States Department of Agri-
‘culture. The station was established in 1907. The preparation of
the/land was uniform for the first crop, which was grown in 1908.
 The results of rotation and tillage practices consequently begin with
1909. This bulletin reports the experimental date and resulls on
crop rotations and cultural methods at the station for the 15 years
from 1009 to 1923, inclusive.

~ The Akron station is one of 24 in the Great Plains region at which
‘coordinated experiments in crop rotations and cultural methods bhave
been conducted by the Office of Dry-Land Agriculture Investiga-
itions,! cither independenily or in cooperation with other oflices of

* 1 Tho Offico of Dry-Land Agriculture Investigntions was organlzed n 1005, with E. C. Chilcott as agri-
culturist, In char¥o. 110 outlined and instituted these investigations and still has gencral supervision over
them, This bullotin has been prepared uader his direction.  The work st Akron was established under
the dircet supervision of J. E. Payne, superintendent, who was succceded by O, J. Araco in 1910; he, in
furn, was succeeded by the writer in 1020. Other membors or forimer mombers of the sclentific stafl of tho
Ohee of Dry-Land Agriculture Investigations having to doe with procuring tho data presented in this
bulletin ara W, M. Osborn, A. E. Scsinans, L. N. Jensen, W. E. Lyness, A. Osonbrug, and Clurence
tinrris.  Tho climatic dats were obtalned through cooperation with thie Biophysical Laboratory of the
Burean of Plant Industry.
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the United States Department of Agriculturoe or the State experiment
stations. Results of oxperiments st the other stations throughout
the Great Plains have been of great value in interpreting tho data of
the Akron station, which is representative of a very large area of
the west-central Great Plains.

SOIL

Tho soil on which theso experiments have been conducted is a light
to durk brown sandy loam with a clay to clay-lonm subsoil inter-
spersed with sand pockets.  This soil is typical of the so-called hard
land of this region. The so-called soft’Innd has n sandy surface
with a sandy subsoil. 1n its native stato the hard land is ¢haracter-
ized by a short-grass vegetalion composed chiefly of two species,
grama grass (Boutelova gracilis) and buflalo grass (Bulbilis ducty-
loides); “whercas thie soft land is characterized by o growth of wire-
grnss (Aristida longiseta), bunch grasses (chiefly charncterized by
Andropogon scoparius), and sand sago (Artemisia filifolia) 2

Tanre 1.—Monthly, scasonal, and annual precipitation al the Akron Field Station
Jor the 16-ycar period from 1908 to 1923, inclusive
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t Sum of monthly averages.
CLIMATIC FACTORS
PRECIPITATION

The nenthly precipitation for the 16-ycar period from 1908 to
1923, inclusive, at the Akron Ficld Station isgivenin Table1. The
average annual prccill)itintion for this period was 17.95 inches.  This
averago was oxceeded by the yearly precipitation in but 6 of the 16
years. It therefore appears that the average annual precipitation is
somewhat higher than the most probable precipitation. The most
probable quantity yould seem to bo about 17 inches, since the yearly

1 8hantz, 11. .. Natural vegetntion as an fndicator of tho eapabllities of Inndd for crop production inthe
Great lafus area. U, 8. Dept. Agr., Dur. Plant 1ndus. Dul. 201, 100 p., illus. 1011,
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precipitation has exceeded this eight times and has been lmlm'v‘ it
eight times in the 16 years that records have been kept. The
heaviest precipitation of any one yecar was 25 inches, in 1915.  The
lowest precipitntion recorded for any one ycar was 13.44 inches, in
1921,

A general suinming up of the cropping results shows conclusively
that the greatest single factor in crop production is the amount of
annual precipitation.  Tho factor of greatest sccondary importance
appears Lo bo the distribution of the precipitation, as the records
availublo show that when the quantity approaches a critical point
its distribution becomes the more important. Table 2 illustrates

this point.

TanLE 2.—Annual precipilation and average yields of the principal crops al the
Akron Ficld Station in 1912, 1913, 1920, and 1921

Acro ylclds of tho soveral crops
’ Precipl- s
Your tation Winter | Spring cort
wheat | wheat Oats | Barley
Qrain Total
Bushels | RBushels | Rushels | Bushels | RBushels | Pounds
3.8 10.7 42.1 0.8 30.9 4, 689
7.4 3.9 a.6 a.3 3.9 1,611
14.2 18.7 .2 nl 3.0 4,71
123 2.1 131 4.1 6.3 1, 190

I Total yicld of graln and stovor.

The years 1912 (20.73 inches) and 1920 (20.85 inches) had alx_nost
the same precipitation and producéd vory nearly tho samo acro yiclds
of spring wheat, oats, barley, and corn.  Winter wheat was an excep-
tion; it yiclded much more heavily in 1912 than in 1920. _In the
yemrs following theso two a Freci itation of 13.44 inches in 1921
produced decidedly better yiclds of most crops than a precipitution
of 16.55 inches in 1913. L

Table 3 furnishes data dealing with the seasonal precipitation and
crop yields. Tho seasonal precipitation as referred to in this bulletin
is the precipitation that occurs during the six-month period from
April to Scptember, inclusive.

TAasLE 3.—Seasonal ﬁrcci nlalion and average yields of the principal crops al the

Akron Field Station in 1911, 1916, -and 1919
Acro ylelds of the soveral crops
Preeipl- c
Yecar tion Yorn
‘Winter Bpring
wheat | wheat Oats | Barloy
Graln | Tolal
Inches | Bushels | Bushels | Bushels | Hushels | RBushels | Ioundst
10. 30 4.1 3.7 4.0 a1 3.2 1,367
10.77 13.7 7.1 1.3 1.0 1.1 930
10. 67 16.0 6.3 16.9 18.3 4.5 1, 620

¢ Total welght of graln and stover.
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Threo scasons having almost identical precipitations produced
widely varying yiclds of the samo crops, indicating a wide variation
in tho cffectiveness of a given amount of precipitation. The effective-
ness of tho precipitation is dependent on how it is distributed over the
growing scason and by the extent to which it is supplemented by water
m the soil at the beginning of the scason.

The average scasonal precipitation from April 1 to Septoraber 30,
inclusive, was 13.69 inches for the 16-year period under consideration,
"T'he seasonal precipitation was greater than this cight times and less
cight times. The seasonal precipitation is 76 per cent, or about
three-fourths, of the annual precipitation. Tho pereentage of tho
seasonal of the total precipitation for each year varied from 61 per
cent in 1913 to 94 per cent in 1910.  Four times tho percentage was
below 70, cight times it was between 70 and 80, and four times 1t was
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Fia. 1.—Avorage monthly precipitation at the 'Acl(mln Fleld Statlop for the 18 years from 1908 to 1923,
inciusive
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above 80. The highest scasonal precipitation recorded was 19.44
inclies, In 1915, and the lowest 9.15 inches, in 1921,

The nverage precipitation for the other six months of the year
was 4.26 inches. ’l‘}m highest precipitation in any one six-month
period rom Octoler to Mareh, inclusive, was 9.64 inches, in 1908-09,
and tho lowest 1.59 inches, in 1910-11. The winter precipitation
was less than 4 inches six times and greater than 4 inches nino times,
but it exceeded 5 inches only threo times.  As a general rule, much of
the winter precipitation is lost so far as crop production is concerned,
as it usually occurs as snow accompanied by wind, which drives it off
tho open ficlds and piles it up in drifts. The more that farm prac-
tices or methods contributo to catching and conserving this winter
I)rccipitation falling as snow, the greater the advantage to the fol-
owing crop yicld.

Tho average monthly precipitation is shown in Figuro 1.
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. WIND VELOCITY

The wind movement is recorded by a Robinson cup ancmomoter
exposed at a height of 2 feot above the ground.  Tho greatest average
hourly wind velocity, 8.8 miles por hour, was in April. Lrom this

oint the averago Kourly wind velocity rupile rops off to the
rowcst oint in 510 year, 5.4 miles por liour, in August. From this

oint tho velocity very gradually builds up Lo 6.7 miles por hour, in
ganum‘ and February, from which point 1t rises rapidly to the Pcuk
in April. The average monthly wind velocity for the 12 ycears from
1912 to 1923, inclusive, is shown in Figure 2.

As a rule thoe heavy winds, such as cause damage to thoe crops,
spring up during tho‘gnylight hours and scttle down to comparative
quict with tho close of tho day. Ixceptions aro noted when high
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volocity persists for 24-hour periods or longer. Another general
rulo is that the high winds that do the most damage blow during the
carly spring months, when the highest average velocitics occur.
The greatest danger of soil blowing is during the months of January,
Fobruary, and March. Again there are exceptions, one articular
caso being cited as June 18,1923, when a southoast wind of suflicient
velocity to cause soil movement and very serious damage to growing
small-grain crops occurred.

TEMPERATURE

Tho climatic factors of this region arc all influenced moro or less
by tho altitude and the proximity to thomountains, but none perhaps
moro noticeably than the temperature.  With an altitude of apgroxx-
mately 4,560 fcet and tho overshadowing influonco of tho Rocky
Mountains, the frost-frce period is considerably shorter than in
lower altitudes to tho cast. Tho averagoe frost-free period is approxi-
matoly 140 days, extending from May 12 to September 29, IFrost
has been recordod as late in the spring as Juno 2, this being in 1919,



6 BULLETIN 1301, U, S. DEPARTMENT OF AGRICULTURE

when for four days, beginning with June 1, the minimum tempera-
tur§3 wcreb32°, 31°f 32;), and 32° I, Frost has beon recorded as carly
ns September 13, this being in 1914.

'l‘hg highest mean monthly maximum temperature is 87.6° I, in
July and tho lowest is 36.3° F., in January. The highest moan
monthly minimum temperature is §7.3° FF., m July and tho lowest
is 11.8° I., in January. The mean monthly maximum and minimum

temperatures for tho 12 years from 1912 to 1923, inclusive, are

shown graphically in Figure 3.
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110, 3.~Moean mazimunn and winimum temperatures at the Akron Field Station for Lthe 12 yours
from 1912 to 1023, Inclusive

EVAPORATION

From April 1 to September 30, inclusive, daily measurements aro
mado of tho evaporation of water from an open tank 6 foet in diamoter
and 2 feot deop sunk to a dopth of 20 inches 1n thoground.  The water
level is maintained at about the surface of the grouund, 4 inches
below the rim of tho tank. The average monthly ovaporation for
the 16 years from 1908 to 1923, inclusivo, is shown in Figuro 4.

Tho averago scasonal cvaporalion was 42.954 inches. This is
approximately throe times the precipitation during the same period.
"I highest average monthly evaporation is in July. Gcncra‘ly tho
evaporation rale 1s high in scasons when the precipitalion is low,
and low when the precipitation is greater and ?rcquent.

B2 plowing these plats is

. A )
CROP ROTATION AND CULTURAL METHODS AT AKRON, COLO. 7
SCOPE OF THE EXPERIMENTS

The rotation block as laid out in 1907 contains 144 tonth-ncroe
plats. Tho plats are 2 rods wide by 8 rods long, separated on
the sides by alleys 4 feet wide and on the cnds by roadways 20 feot
wide. Tho alleys and roadways are kept freo from weeds.

Within this rotation block of 144 plals there are under experi-
mentation ten 3-year rotations; sixteen 4-year rotations; two 6-year
rotations; two groups of 7 plats each devoled to continuous cropping
to corn and to spring wheat, each undor six different cultural treat-
menls; three groups of 6 plats each devoted to continuous eropping
to winter whent, oats, and barley, each under five different cu tural
treatments; and two groups of 3 plats ench devoted to continuous
cropping to milo and
kafir, oach under three /O
different cultural
treatments.

Eachrotationis rep-
resented by as many

Intsastherearecrops,
allow in this case be-
ing considered a crop,
in that it fills space
that otherwise would
be oceupied by a crop.
The 3-year rotations,
for example, occupy 3
three plats cach; thus 2
every crop in therota- ;
tion is grown cnch
year. The rotatious k
are numbered, and O™
each plat in each ro-

tntion is lobttered in &

Q

INCA LS
Q)

the order A, B, and €.

The plat treatment
throughout the contin-
uous cropping series ig
epordinatod.  The A
plats of these series are shallow-plowed immediately  belore
scading  time and  then given meager seed-bed  preparatiosse
The plowing is in the spring for spring-planted crops aud in
the %nll for winter whoat. The B plats are deep plowed in
the carly fall and given good sced-bed preparation.  Thoe average

Fi1i. 4.—Average mnonthly evaporation al the Akron Ficld Station for
Lhe 16 years [rom 1908 Lo 1923, inclusive

B date of plowing theso plats is Su]l)l.umbcr 1. In the winter-wheat
B scrics plat B is carly plowed and plat A is Into plowed.  Good seed-
© bed preparation is given in tho spring just previous to sceding.

Plats C and D are alternately cropll)c( and fallowed; that is, one

- plat carries the crop one year while the other plat is being fallowed.

T'he fallow plats in this pair were fnll—})lowcd until 1918; since that
time they have been syrmg-plowcd. The average date of spring
Juno 3.

The practice is to plow at the time weed growth starls actively.
After pH)wing, these plats are given the cultivation necessury Lo keep
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them freo from weeds tliroughout the secason. The C plats in the
milo and kafir series are fall-listed and are coordinate with the F
plats of tho other serics, instead of the C plats with which their lcttors
coincide. Thelisting, however, islater.  The I plats are early decp
fall-plowed at the same time as the BB plats and 1n every other way
are 1dentical with those plats in their treatment, except that after
intervals of two years they are subsoiled for two ycars in suceession.

The subsoiling operation consists of 1'unnin§ a common single-nosed -

subsoiler in the bottom of each alternate plowed furrow. The sub-
soiler does not turn out any of the subseil to be mixed and incorpo-
rated with the swface soil, but merely loosens it to a depth of 8 inches
below the bottom of the furrowslice. In the ycars of subsoiling theso
plats are looscned to a depth of 15 or 16 inches below the suiface.
The F plats ave early listed at the time plats B and I are early plowed.
The ridges are worked level before sceding and the plats given good
seod-bed preparation. The corn and spring-wheat series are extended
to include plats designated by the letter G. In the corn scries this
lat is spring-listed and planted in contrast to plat I¥, which is fall-
isted. ?n the spring-wheat series it is dee nng late fall-plowed in
contrust to plat B, which is deep and early plowed. The average
dato of decp late plowing plut (¢ in the spring-wheat serics 1s
November 9. By deop plowing is meant o uniform plowing dopth
of 7 inches. This npplics to all previous or subscquent allusions to
deop plowing.

The following different annual crops appear in the stated number
of plats cach ycar on the experimcnta? field: Spring wheat in 14 rota-
tions and 6 methods of treatment in the continuous-cropping series,
o total of 20 Ilﬂats; winter wheat in 12 rotations and 5 methods of
treatment in the continuous-cropping series, a total of 17 plats; oals
in 26 rotations and 5 methods of treatmont in tho continuous-cropping
series, & total of 31 plats; barley in 4 rotations and 5 mcl,hmfs o{?
trentment in tho continuous-cropping serics, o total of 9 plats; corn
in 21 rotations and 6 methods of treatment in the continuous-cropping
series, a total of 27 plats; kafir in 2 rotations and 3 methods of troat-
ment in the continuous-cropping series, a total of 5 plats; milo from
1008 to 1921, inclusive, in 2 rotations and 3 methods of treatment in
the continuous-cropping scries, a total of 5 plats; and sorgo in 1 rota-
tion from 1908 to 1921, inclusive,.and in 1922 and 1923 in 3 rotations
and 3 methods of continuous cropping. -

Since 1909, when cultural practices bocame established, these
«..pcriments have run continuously and now total 15 years. In that

criod tho following aggregate number of plat-year records of the
Km-vcstod annual} crops have accumulated for study: Spring wheat,
300; winter wheat, 255; oats, 465; barloy, 135; corn, 405; kafir, 75;
milo, 71; and sorgo, 19. In addition to the annual crops, alfalfa and
bromegrass each occupy 3 years of separate 6-year rotations. Bo-
sides the harvestod crops already enumerated, winter rye in 6 rota-
tions, peas in 6 rotations, and sweet clover in 2 rotations arc plowed
under for green manure.  Fallow plats appear in 4 rotations, besides
up))enring onco in each of the 5 serics of continuous-cropping plats.

Tho varieties grown in those investigations were Beloturka (durum)
spring wheat, Iglmrkof winter wheat, Kherson oats, Coast or Cali-
fornia Ifced barley, Swadley dont corn, Dawnor Blackhull kafir, Dwarf
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Yecllow milo, Dakota Amber sorgo, Giant winter rye, and Colorado
field peas. ’

The rates por acro of soeding the various crops wore—spring whoeat,
4 pecks; winter wheat, 3 pecks; oats, 5 pecks; barloy, 5 pecks; win-
ter ryo, 4 pecks; poas, 2 bushels; bromegrass, 15 pounds; slfalfa, 15
pounds; and sweet clover, 10 pounds. Sorgo, milo, and kafir were
planted in 42-inch rows with the plants spaced 6 inches apart in the
row, and corn in 42-inch rows with the plants spaced 24 inches apart.

Thoe average dates of seeding the several crops wero—winter wheat
and winter ryo, Septembor 21; spring whoat, March 29; oats, April
3; barley, April 6; peas, April 12; corn, May 17; and the sorghuins
June 3. Sweet clover and bromegrass sown with spring whoat or
oats as a nurse crop wore sown at the samo time as the crop. Alfalfa
for many years was sceded early in the spring, but the date has been
changed recently to about August 1.

AVERAGE YIELDS

The average yicld of each crop for each year of the 15-year period
from 1909 to 1923, inclusive, is shown in Table 4. Theso averagos
woro obtained for cach crop each ycar by avcraginF the individual
yiolds from all the ‘plnts growing the given crop.  Thus, thoe averago
yiold is made up of about an oqual number of yiolds from the most
successiul mothods, less successful methods, and poor methods. The
winter-wheat average for the year 1920 is givon as 14.2 bushels por
acre. This figuro is the avorage of the yicld from 2 plats on fallow,
3 on disked corn ground, 4 on rye uscd as green manure, 4 on ]was
used as green manure, and 4 continuously cropped to winter wheat
by various cultural treatments. The annual average yield for cach
ofy tho other crops was similarly obtained. Tho 15-year averages are
a gauge of tho cropping possibilitics of this region. Tho averago
in(ﬁ:ivi ual using average methods may well hope to equal these
yiclds, and the careful individual using only the best methods may
woll hopo to better thom. :

TanLE 4.—Average annual gields Jrom all grain and sorghum plats in the rolalion
Ylock at the Akron Field Siation during the 16-year period from 1909 lo 1923,

tnclusive
Acre ylelds of grain (bushols) Acre ylelds of total crop (pounds)
I Year
‘x{gﬂr ﬂ’l‘;:;f Oats | Barley| Corn | Corn | Kafir | Milo | Sorgo
......................... 114.1 13.8 10.4 10.8 24.91 4,570]1 10,200 | 3,040 7,950
14.1 9.2 13.3 120 10.0| 2,237 2040 | 2861 3,620
4.1 3.7 4.0 61 3.2 1,367 3,356 1,713 1, 300
33.8 "W.7 423 30.8 30.9] 45351 4,040 4,116 6, 100
7.4 3.9 6.6 6.3 3.9 1,607] 2,274 1,540 1, 400
25.5 16.6 422 37.8 1.3 2,730 | 2,474 | 2,382 3, 560
21.8 27.3 04.3 65.0 20.21 3,585] 2,388 2152 5, 860
13.7 7.1 11.3 ilL0 11 930 | 1,514 | 1,252 550
6.8 13.2 26.2 26.4 15.2| 2,708 | 3,312 2,080 2,350
5.3 1.1 1.4 4.3 1241 3,070 F 3,040 4,800 3,200
15.0 6.3 16.9 18.3 4.5} 1,620 ]| 4,124 | 2,436 2, 150
14.2 18.7 4.2 21 35.6] 4,356 | 4,528 4,380 6, 270
12.3 2.1 13.1 4.1 63| 1,222 2,280} 1,472 1, 560
.6 69 15.9 1.7 11.21 2,465 | 6,520 J...._... 4,767
2.9 4.0 14. 4 18.6 17291 3,471 | 2,420 {._..___. 4,715
128 10.3 224 20.3 14.6] 2,705 3,608 | 2,724 3,604

1 Tho yield given for 1009 Is of spring wheat sceded after tho winter wheat winterkilled.
13451°—25t—-2
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'The averago yields also serve to illustrato the variations in the yields
of the different crops in different years. Considering all crops, the
15-year period may be roughly divided into five exceptionally good
years, when all or nearly all crops produced decidedly better than
normal yields; six average years, when-all or nearly all crops produced
aI)prommately normal yields; and four exceptionally poor years when
all or nearly all crops produced decidedly less than normal yields.

Ono of the outstanding fucts shown by Tablo 4 is the almost certain

roduction of coarse feed by the forage crops. The station results
indicato that forage crops are the-most depeudablo crops that can he
grown on the average dry farm of this region. Completo failure
needs be feared but rarely if dependenco is placed each year on a care-
fully sclected variety of crops instead of on one.or even two crops.
Tho comparative reliability of the different crops is considered in
further detail later in this publication in connection with the indi-
vidual crops and methods.

RESULTS WITH WINTER WHEAT.

Winter wheat stands first among the important small-grain crops
for this region. Compared with tho other small-grain crops it shows
remarkablo ability to produco uniformly favorablo yiclds and responds
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Fia. 6.—A lolds of wint hieat ol 1 A
10. 6.—Avorago y. of winter wheat obtained un ¢ s
. Statlon for Lhio 15 years lro&e&()%‘{)"f;c{bez:g ':Sf&;mm’ ot tho Akron Fleid

to good cultural treatment as well as or better than tho other small
grains. ; '

Winter wheat during the 15-year period produced a norxriiil or nearly |

normal yicld six times, a {icld decidedly better than normal throe
times, and a yield decidedly less than normal six times. The best
averago yicld was 33.8 bushels per acre, in 1912.  "T'ho lowest averace
yield was 0.6 bushel in 1922, when it failed completely under most
methods. One crop of spring wheat, resulting from resceding after
winterkilling in 1909, is inclugcd in these averages. .

The yearly production and the 15-ycar averago production of winter
whent under eight different methods of treatment are given in Table
5 and shown graphically in Figure 5.

The yicld of winter wheat on fallow is tho average of two plats,
one in a 4-yecar rotation and one in a 2-year alternation of winter
wheat and fallow. Tho agreement botween the two from year to
Kcnr i3 very closo, and tho 15-year average yiclds differ by ouly 0.6

ushel, the difference being in favor of the 4-year rotation.

Fallow as a preparation for winter wheat stands out sharply from
the other mothods under trinl. Tho 15-year average yiclkd okl the two
plats on fallow is 19.1 bushels per acre.” This is 8.6 bushels per acro
more than the highest yielding method under trial in which wheat
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followswheat, and 5.6 bushels more than wheat on disked corn ground.
In this bulletin tho yiclds on fallow and the yields on green manure,
which is a modified fallow, are given for the area actually in crop.
The use of this area is required for two yoars to produce the one crop.
In any one year an area equal to the cropped area produces nothing.

TasLe 5.—VYields of winler wheat under different culiural methods at the Akron
Field Station for the 15 years from 1909 lo 1923, inclusive

Ylelds por acre (bushels)

Plats
nver-

Treatmont and proe-

vious crop Y
aged b yg0of191001911{191201913{1014 mr,'mo 1017{1918(1019(1920(1921{10221623 ng‘
Lalo {all plowed:
Winter wheat...... 1} 14.5l11. 4] 1.7j25. 8] 3.3]24.5[22.0] 4.2] 2.7] 2.0] 7.613.8/ 3.0 0 | 0.3 9.1
Early fall plowed:
s. bszlm.er wheat....... 1| 12.9]10.3| 6.8]26.7] 2. 0[24. 8{20.8 ”L 6.0( 1.6{20.3113.5) 7.0{ 0 | 1.5 10.5
ubsoiled:
twmt.m-whem. ...... 1] 13.3] 6.9 3.3[21. 2] 3.2(24.56/21.0] 3.8] 6. 1.2/12.5/15.0{ 5.8/ 0 | 1.2 9.2
cd: .
Dt Wllutcr wheat...... 1| 12.2{ 8.8 4.0[30.0] 7.2!21.3018. 2] 7.7 3.8 3.1j14.2n.7 9.000 Jo | 101
Sked: -
(o213 W 3 M.otn.? 2.1{36.3{11. 4(27, 7|20, 215.3] 5.9{ 5.2113.1J14.9] 8.5] 1.3] 3.2} 13.5
Qreen manured:
Withrye. ... 4} 13.015.7] 3.7/30.8] 8. 4/27. 2}25. 2|10. 7| 6.4 B.2[14. 6{11. 7{16.6] 1.3{ 3.1 34.2
With peas. 220 0C 4] 13.3012.7] 2.4[33.2] 4.2/23.1)13. 8] 0.7] 6. 6f 2. 1/12.8{i4.2(t0.9} 0 | 23] 108
Total or avorage. . 8| 13.0/14.2] 3. 1}35.0{ 6.3125. 1]19. ol14.7{ 0. 6| 5.2)13.7)13.0ha.8 .7) 29| 126
Faltowed......... 2 17. 018, 0{10. 640, 912, 7/27. 0[27. 4]24, 0}13. 212 0[20. 3|19. 3[27. 8] 9] 7.4] 10.1
Average of all 17 ’

.6f 2.09] 128

plats. oo oL 14.1114. 1] 4.1133. 8] 7. 4125, 5|2l.8 13.7] 6.6| 6. 3]15. 0§14, 2[12. 3|

.V Winterkilled and reseeded to spring wheat.

- Tho yield on disked corn ground is tho average of threo plats in as
many 4-yecar rotations. The 15-year average yield of this method is
13.5 bushels per acre. . This is 3 bushels per acre moro than the best
mothod following wheat and 5.6 bushels less than on fallow. When
winter wheat is grown on fallow 2 acres aro required to produce 19.1
bushels. When it is grown on corn ground the 2 acres produce 13.5
bushels of wheat and about 14 bushels of corn. In mlgition to the
grain thero is also the corn stover. Where tho corn can bo properly
utilized, the disked ground appeals as the most profitable prepara-
}ion for winter wheat.

The yields following rye as green manure and peas as green manure
aro cach tho averages of four plats in separato 4-ycar rotations. The
production on land green manured with peas was but littlo botter
than on that producing a crop of wheat cach year. Tho production
on land green manured with rye averaged only a fraction of a bushel
more than on disked corn ground. Green manuring thus secms
to bo of no economic valuo for this section. Green manuro, liko fal-
low, requires the use of the land for two years to producoe one crop.
The relatively poor results from tho use of peas may bo explained by
tho fact that tllcy are plowed under at a late date, and the op})or-
tunity for storing water in the soil is but littlo greater than it is whero
n crop is harvested. Rye is plowed under considerably carlier, and
the results following it approach more nearly to those on fallow.
~ The several methods of preparation by which winter wheat is grown
continuously group thcmscl}ves with no great differences among
them but in sharp contrast to fallow and corn ground. The rela-
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tively low yields in this group are not due to the continuity of winter
wheat but to the immediate preparation as it affects the quantity
of water in the soil. Practicaﬁy the same results would be obtained
following any small grain in a rotation. Tho heaviest yiclding of
theso methods is deep carly-fall plowing, which gives a IS-Year aver-
ago of 10.5 bushels per acre. By this method 2 acres will produce

21 bushels of wheat in one year and in an alternato fallowing and k 3]

cropping system 19.1 bushels. The poorest yieldiné_{ method under
trial is late, shallow, fall plowing, wit{)) an average of 9.1 bushels por
acre. The ovidence indicates that the difference in yicld between
this plat and the one plowed deep in tho early fall is due to the timo
of plowing and the consequent giﬂcrenccs in tho seed-bed prepara-
tion as affccting the quantity of water in the soil rather than to the
differences in the depth of plowing.

The subsoiled plat is plowed at the same time and cultivated and
otherwise trcnbe(F tho same as the deop carly-plowed plat, except
that it is subsoiled at the time of plowing. Subsoiling is done for
two years and then omitted for two years. Tho averago yield from
this plat is 1.3 bushels por acre less than that from the plat not
subsoiled and but 0.1 bushel more than the yicld from the plat
plowed shallow late in the fall. The {icld is 0.9 bushel less than the
yield from listing, which is a much cheaper mothod of soil prepara-
tion. Theso results give no support to the practice of subsoiling
for this region, so far as the winter-wheat crop 1s concerned.

Ono plat is listed at the time carly plowing is dono. Before sceding
thne it is disked lovel. This takes less timo than plowing. Tho 15-
year avcra[lzo yield from this method is 10.1 bushels, as compared to
10.5 bushels from deep early-fall plowing. It appears that listin
soon after harvest and subscquently working ‘the ground level,
cultivating after ench consequential rain, is as good as plowing.

No winter wheat has been grown at this station on disked or
uncultivated small-grain stubble, but a thorough investigation of
these methods is to be undertaken. Results at some other stations

have been remarkably favorable to the omission of plowing under

certain conditions. :

Experience has shown that it is not possible to estimate accuratel
the winter-wheat survival at the carly date that the spring small
grains must bo seeded if they are to yiold their best. Of the spring-
sown small-grain crops that might he used for resceding, bar. 0{ or
onls are most likely to give a return commensurate with the cffort
Barley even scems to show a little moro versatility than oats in return-
ing a fair yicld under unfavorable circumstances. The spring-sown
small grains should not be seeded later than April 10.

Winterkilled winter-wheat ground would serve better for millet,
beans, corn, or sorgo, any of which gives ample time to dotermine
tho valuo of the winter-wheat stand.  Millet and corn may be seeded
May (5 and beans and sorgo as lato as June 1.

RESULTS WITH SPRING WHEAT

"The 15-year average yicld of spring wheat is 10.3 bushels per acro,
as comparcd with an average of 12.8 bushels for winter wheat.

Spring wheat produced a lugﬁcr average yicld than winter wheat in
only 5 of the 15 years, and 1n 2 of theso b years the average yicld of
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spring wheat was less than 7 bushels per acro.  Spring wheat scldom
succeeds when witer wheat fails. It is not as reliable as winter
wheat over a term of years and does not respond as well to good
cultural treatment or to faverablo seasons. Spring wheat produced
more than the average winter-wheat yield of 12.8 bushels per acre
only six times during the 15-year period, and it exceeded its own
averago yield of 10.3 bushels the same number of times. The
highest average yicld of spring wheat per acro was 27.3 bushels, in
1915. The lowest yicld was in 1918, when most methods failed and -
the best averaged only 3.9 bushels. Tablo 6 shows the annual and
the 15-year average yiclds of spring wheat under 13 diflerent methods
of soil freatment. The 15-ycar average yields are shown graphically
in Figure 6. '

The highest averagoe yicld for the 15 years was 13.2 bushels, on
fallow. Tho plat alternatcly cropped and fallowed averaged 12.5
bushels, and the plat on fallow in the 3-year rotation (No. 5) aver-
aged 14.8 bushels per acre. The next highest yiclding preparations
wero spring-plowed corn ground, 12.6 {Bushc s; fall-plowed corn
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Yia. 6.~—Avorago yiclds of spring wheat obtalnad under different tillage mothods at the Akron
Fiold Biation for tho 15 yenrs from 1900 to 1923, incluslve

ground, 11.5 bushels; and spring plowing on land continuously
cropped to wheat, 11.5 bushels. 'The average yield of four pluts on
disked corn ground was only 9.6 bushels per acre. One of these was
in a 3-ycar rotation and averaged 14 bushels per acre; one was in
a 4-year rotation of sweet clover for grecn manure, oats, corn, and

heat, and averaged 10.5 bushels; one was in a G-ycar rotation of

romegrass Lhree years, oats, corn, and wheat, and averaged 6.5
busliels; and one was in a similar sod rotation containing threo ycars
of alfalfa and averaged 7.6 bushels. The difference between the
yicld in the 3-year rotation and the yiclds in the other rotations was
due in part to soil differences due to different locations in the licld
and in part to the influence of other crops in the rotations. The
evidenco indicates that the yicld of 14 bushels per acre in the 3-year
rotation is the one most nearly comparable with the yiclds incident
to other methods already mentioned. 1f this is true, disked corn
ground is equal to fullow as a preparation for slin'ing wheat, is superior
to corn ground plowed cither In the fall or in the spring, and superior
to ground that raised a crop of small grain the prece?l'mg year.
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Tantys 6.— Yiclds of spring wheal under different cullural methods at the Akron Ficl
Station for the 16 years from 1909 lo 1923, inclusive .

) ' Ylelds per ucre (bushels) : T
Treitmaont and provious R:‘: ]
crop
aged 11000(1050)1011 1019 1013‘1914 1015/1916)1017/1018[1019{1020[ 102110221023 ":,“’:g"
119, 211 2! 3.4]30.3 1.414.3:;1.:J 5.2/16. 1.5‘3.010.0 1.7 8.2 3.7 ‘115
3'10.3) 5.8| 8.7)18.8] ".0|13.0/24. 1] 3.5/10.9| 0 | 8.8|16.2| 4.3 5.9 4.8) &8
12{10.3] 6.2 2. 117.0] .711.0[24.0{ 2.4[13.8{ 0 e 7)i7.2 2.2 3.3 3.6 6.1
6)12.1{ 0.9] 3.1(20.3) .8/12.8/25.3| 3.4/12.8 .3) 7.0ha.5/ 3.2/ 5.4f 4.2 00
1120. 8)15. 3! 1. 3126, o.axsvslzo. 6.315.71 1.3} 9.0l22. 1 1.7} 0.7] 0.7 120
1j14. 3} 6.3} . 3(20.3) 1.021. 2{26.5| 1.8[16.0[ 0 . | 3.5/20.4] 1.0{ 0.8} 6.2 0.1
1|12 2)11. 3] 2 9j21. 3| 4.8[22. 2(20.3{ 9.3(19.3{ 0 | 7.5[17.4].4.3{ 6.7| 6.8] 115
Total or average...|  314.9(11.0| 1.5/22.7| 4.2120.6ler.of 8. 8170 .4] 6.7f20.0{ 2.3 7.7 7.0} 1.3
Subsolled: l
iy lwlhent _______________ 1)11. 2 5.5 1.5)18.0] .5 0.8}23.7] 1.7010.3] 0 | 6.015.3] 1.3] 3.3} 3.2] 7.3
stea:
o ;V{nent ............... 1 0.0 0.8) 1.3017.2 2 114.2(23.7| 8.5(127| 0 | 5.5/16.8] 1.2 4.7} 3.81 8.3
SKed: .
COMM e necenacecenns 415 5/1 1.4 1.7]19.0] 2.8116.7127.7) 6.3110.01 0 | 4.419. ).0“4 5 3.5 0.0
Ureen manured:
WHR CYO oo oeeenee 114. 7011, 7] 3.8l10. 2] 1. 5]15. 3{28.7110. 8]13.8] 1.3] 7.0]16.4] 1.8] 6.2} 3.9{ 10.4
With poas. ... 112 0{12. 4) 1.8]20.3] 1.5]13.3(23.5( 3.2{ 8.8/ 0 | 4.3)17.7| 1.0 0.3] 2.8] 8.8
With sweet clover. . 1§10. 1] 3.8] 1.7[20. 6] 3.0[14.226. 2| 6.3{20.8{ 0 | 6.0[20.3} 1.2| 6.0/ 1.5] 0.2
Total or avernge...{  3[12.3] 0.3 2.4le0.0] 2 301a.3le6. 1) 0.8)14.5 .4| 64181l 1.3 7.2/ 2.9] 0.5
Fallowed . . onoereemnes 1618, 4112, 2 8. 2)10. 1] 9. 1]21. 430, 813. 4/13. 9] 3. 9] 6. 5[20. 9] 2 1{10.3} 8.0 13.2
Avernge of all 24 4
platsd e 13.8] 0.2] 3.7[19.7] 8.9{10.6[27.3{ 7.1(13. 2 1. 1] 6.3{18.7} 2.1 o.ojm 10.3
t Omae of thieso was spring plowed 1n 1000 a1l i.1:d In 1910 snd s Included with those methods In those
yenrs,

3 Only 2 plats In 1000, 1910, and 1923,
1 Only 20 plats la 1900, 1910, and 1923,

Winter ryo, peas, and sweet clovor are each turned under ns green
manuroe and followed by spring wheat in 4-yearrotations. Tho yields
of wheat are markedly below those on fallow and little better, if any,

than those following o harvested crop of small grain. Yields were .

heaviest following the rye and lightest following the peas. The
differences are traceable directly to differcnces in the time of plowin
the green manures under and consequent differences in the length o%
the fallow periods and the quantities of water stored in the soil.
The average yiclds on the listed and the subsoiled plats do nol
differ materially from the average yield of the fall-plowed plat con-
tinuously cropped to wheat with which they are comparable. Fol-
lowing tlirec crops, corn, oats, and spring wheat, the yields on spring
plowing avernged better than those on fall plowing. The effect of
the time of plowing on yiclds was considered 1 detall in Department
Bulletin No. 253.3 _ :

RESULTS WITH OATS

Oats are represented by 31 plats in the rotation and cultivation
experiments. The averago yicld of these plats for the 15 years was
22.4 bushels per acre. The highest yicld was in 1915, when all plats

Y Orace, 0.3, ‘The elfect of different times of plowing small-gealn stubble fn castern Colorado. U. 8.
Dept. Agr. Bul, 253, 18 p., illus. 1015,
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averaged 64.3 bushels per ncre; and tho lowest was in 1918, when
most methods failed cntirely and the highest yiclding method
averaged only 7.7 bushels.

The yiclds of oats following different crops and cultural treatments

aro given in Table 7 and shown graphically in Figure 7.
" The outstanding method in point of yield is summer fallow, which
has a 15-ycar average of 31.8 bushels per acre. In spite of tho fuct
that it is tho highest yielding'method, it would not be advisable to
raise oats on fallow: " In comparison with other crops a relatively
reater return wns obtained by winter wheat, which averaged 19.1
ushels per acre on fallow, and 1n comparison with other preparations
tho yielg of oats is not cnough gredter on fallow to warrant uso of
fallow for that crop. :

Two plats on spring-plowed corn ground avoraged 25.4 bushels
er acre, and seven plats on disked corn ground averaged 24.2 bushels.
n spring plowing following wheat the avernge yicld of oats was 22.7

bushels and on spring plowing following oats it was 22.6 bushels per
acre. : o :
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Fio. 7.—Average ylelds of onts obtafned under different tillago methods at the Akron Ficld Station
for the 15 years from 1909 to 1923, incluslvo '

Tho yields on fall plowing, listing, and subsoiling were all below
the yic??ls on spring plowing following the same crops. There are
marked fluctuations or ycarly differences in the relations of these
methods, but in the averago of a series of years the differcnces are
not great enough to be the determining factors in choosing between
them. Choice between them is based on economy in the distribution
of labor and the conditions under which the work may be done.

The subsoiled plat is directly comparable with the fall-plowed plat
on which oats is the preceding crop. It differs from it only by the
subsoiling.. The difference between the avernge yiclds of the two is
only a fraction of a bushel and is well within the limits of error.

'IYho yields following disked sorgo, kafir, and milo are distinctly
lower than thoso following corn. '

The yields following green manures are lower than those following
fallow.” The yield following rye as a green manure is about the same
as that following corn, but the yiclds following peas and following
sweet clover plowed under for green manures are only cqual to those
following a harvested crop of grain.
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Tanri 7.—VYields of oats under different cullural methods al the Akron Field Station
Jor the 15 years from 1909 to 1923, inclusive .

- Ylelds per acre (bushels)

Treatiment and provious :“‘,2:,‘"
crop
nged 1009{101041011{1012{1013]10141915]19101917, 1018’1919 192011021{1022/1923 Au‘;(;l‘-
Fall plowed: '
WV hent 3(10. 3(14. 1110. 647. 7} 7. 6|35. 6}55. 9] 2. 6]25.81 O {24, 4{21. 2{14.2{10. 1] 8.5/ 19.8
ats.. I|14. 11 8.0[15.9(46. 8 . 6136.9/57.2] 7.2/120.7] 0 (32 834.0)14.7)12.21 0.7} 21.4
Barloy 1)20. 810. 2{15. 037 2{ .06{30.1[57. 2] 7.8{28. 8] 0 [27. 8]36. 3]21. 0)32. 5[14.2] 22.0
‘Totnl or averago. .. 5[18. G{12. 1{12. 7{45. 5| 4. 8i36. 5!56. 4 4. 0'27. 2t 0 }20.7127.0115. 8! ll.0| 0.9 206
Spring plowed:
Whent. 118.3[14. 8] 1. 7|46. 9{16. 6{47. 5{56. 0 2. 2130. 1] & ]11.6/45.8] 6.6/18.8114.1] 22,7
Onts_._.. 1121, 0{10. 07 4.4(41. 9| 0. 6139. 4(56. 0 ©. 1{38.1{ 0 [24.7{39. 010.0{10. 7)16. 7] 22.6
Corp. cacuccvcocmenn- 2(21. 6]20. 8] 6. 3{40. 6| 5. 0[49. 471.4{12. 7(32. }{ O {17. 4{47. O{11. 4]16. 8]20. 7, 5.4
Totul or average...| _ 4/20.6[16.8] 4.247.0] 8.3j40.4Jo4. 2] 0.2035.3 0 |17.844.7] 0.9\17.9l18.7] 2.0
Bubsolled:
Onts 1416, 1311, 3) 8.4)35.3] 0 {30.3{57. 5] 4.1{28. 4] O [30. 0i60. 0[19. 1| 6.6{12. 8] 20.7
115.6{11. 1] 8.3154.7] 3. 6)40. 9150. 0]13. 1131, 3| 1. 3|25. 3[35. 9(10.3] 5.0{13. 8| 21.2
Sod brenking:
Alfalfa_ .ol 1{8.81 27 0 [20.4] 1.9/30.6/49. 1] 1.6]10.0} 0 [10.0}42. 8]10.6] 1.0; 6.1} 13.7
Bromegrass .o oa.o.. 120.2 2.2/ 0 [27.5) 1.6435.0134.7] 0 §3.410 ]1.0130.7] 3.8] 3.1 9.1] 1.5
Tolal or averago... 2114 .51 0 128 .5( 1.8{32.8141.9] .8/ 6.71 0 |0 4308 7.2 i.l .60 127
Disked:
Corn. . 7120.9118. 2] . 4{38. 5{ 7. 3148. 5{68. 518. 0]25. 7{ 1.9/11. 0!55. 7113. 218. 7}15. 1] 24.2
Sorgo. 1j16. 1] &. 25.0[ 1.9(37. 8;57. 8] 1.6{17.8 0 | 3 1/41. 3)11. 312 8]15.2f 16.4
Milo_ . 2{15.7{12.2| 0 |[41.90} 7.2(40. 7|69. 2{10.2/22. 1} 0 1 2. 7/44.9} 7.8014.9f (1) | 20.7
Kofir_. 2i14.6] 6.7 40. 3{ 6. 5]40. 5[64. 0[14. 2,17. 1] O | 6.4}45. 7] 5.813,112. 5] 10.0
Tolnl or average... 12)18. 6[14. 2] . 2{38. 2| 6.5(5.0’67.0“.7%.0 1.1 8.551.0)0.9')6.0“.7 ‘20
Qreen manured:
WIHRIYO. cecemacean 1§21, 0]20. 0] 2. 7138. 4 5.0‘“.4’76. 15. 6|37, 2{ 5. B{17. 5{43. 9{17. 8120.0{15. 1] 25.4
Witk peas__...._._... 1]22. 0j11.9] O [3R. 4] 1.3(38. 1|60. 1| 8. 1]20. 01 O L1, 9/56. 3{17. 8{18. }{11.0] 21.7
WHh swoul clover. .. 1[13.0] 6. 2] 3.9/45.8] 6.0[41.6[76. 0] 6. 021.3] 0 {23, lq-'i.’). 8l 4.1{14.7§ 7.6] 20.2
Total or nverage.. . 318 7[12. 4] 2 2140.9] 3. 8]J41.4)74. 1] 0. 6[26. 2| 1. 8(17. 7|45. 3{13. 2{17.0{11. 5] 224
Fallowed oo oo cocennne.. 3i28.9]17. 1] 7. 1/60. 4]10. 5,45_9 79. 2122. 5{35. 4| 7. 7[31. 8[40. 1{24. 3(31 5]23 o 3.8
Average of all 31 ' ' J
[ 1TT2: TR I 10, 4{13. 3] 4, 0j42. 3] 0.0]‘12.261.3“.326.' 1.4[10. 9{44. 2]13. 1|15, 0{14. 4{ 224

1 Thiese two plats wore oa disked sorgo after 1922,

The lowest yields were obtained following the breaking of sod in
the allalfa and bromegrass rotations. : The 15-ycar average yicld on
bromegrass sod was only 11.5 bushels per acre and on alfalfa sod
13.7 bushels. Theso reduced yields are largely due to the dry con-
dition in which the sod crop leaves the soif Theso plats often are
tho first in the ficld to suifer from drought. - :

RESULTS WITH BARLEY

Barley is ropresented by nine plats in the crop-rotation and culti-
vation experiments. The annual and averagoe yields of the seven
methods under trial with this crop for the 15 years from 1909 to 1923,
inclusive, are given in Table 8 and shown graphically in Figure 8.

Tho average yicld of the nine plats for the 15 years was 20.3 bushels
per acre. The highest average yield was 55 bushels,.in 1915; and
the lowest was 4.3 bushels, in 1918,. . - _ ,

I Y
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TabLu 8.—Yiclds of barlay under different’ cultural methods at the Akron Field
o Station for the 16 years from 1909 to 1923, inclusive

; : Ylelds per acro (bushols)
Trestmont and prevlous 'I"J::.‘s -
Cro;
v aged 1190011910/ 1011]1012{1013{1014{ 19151916} 1017|1918{1010{ 120! 1021} 1022l 1023 ﬁl“’;g"
Fall plowed: ' '
LS L 2 1/16. 8110. 5/16. 3/27. 9] 3.1[30.7/47. 9] 6.0/26. 9] 1. 0/23. 7j23. 4/10.8) 7.9]13.0) 180
Spring plowed:
AFIOY < oo e e ceeaeres 1110.713. 1] 8.7/28. 8] 4.6}32. 1)43. 10 4. 4]27. 3} 2. 1{18.8(10. ¢} 7. 5] 0.8{16.9] 17.1
Onts.. .. .o oLl 1|22 2110. 2] 2 3135, 2 7. 0l40. 2/60. 0f 6. 5/32. 0] 3. 1]18. 3(20. 3] 7. §{15.8{20. 0} 20.1
Total or avernge. . . 2{21. 6]11. 7] 5. 532, 3[36. 2}40. 6] 5. 530. 1} 2 6/18 6[21. 5 7.5:2.3!13..', 18.6
Subsolled: '
u “fmy 1{10.8; 6. 9! 5.2]22. 1.527.075?.3 4.213.5| 0 [15.8/31.90]10.0] 6.0/13.8{ 15.5
stod: .
- kllnlrley 1{10. 2{12. 6| 4. 6136. 0| 4. 4)30. 8/46. 0f 9. 4!20. 2] 4. 4|20 4[30. 11117} 6.015. 1] 186
BKCU;
Corn... L 3)18.7(12. 9| 1.7(28. 9] G. 442. 0l00. 5/16. 4]23. 1] 5. 5|11, 4]37. 5114, 8]11.8110.7] 20.8
Fallowed..eeeeneeonao.. 1{24. 6{16. 0[12. 6|40. 2(16. 3{46. 3{73. 7,20. 4{38. 311, 3(33. 541, 9I34. 2(24. 0/20. 8, 30.9
Averngo of all 9
plats.... 19.8/12. 0] ¢.1[30. 8| 6. 3/37. 8{55. 0{11. 0[26. 4] 4. 3{18.9/32. 1{14. }{11.7]18.8; 20.3

The highest yielding mothod was fallow, which gave an averago of
30.9 bushels per acre for the 15 years. This averagoe was mado up of
yiclds ranging from 73.7 bushels in 1915 to 11.3 bushels in 1918. ~The
noxt highest average yicld was 20.8 bushels on three plats of disked

corn ground. -

SEGLL. PLOSELD: LPROLLE I
SREME FLOIVELD; BPRLLE)S
CRENG ALOSFPEL: QP7TS———
SULT SO/l 5L LA CLAE ) —
LS ST ELI; RPN CELLEDY — — o~
LV GHLEL ; CORLN =~ = —=—
S GLLOPLELDP — = —— — o a

F1a. 8.—Average ylelds of barley obtnlned under dliferent tllla;io methods at the Akroa Field Station
for tho 15 years from 1909 to 1923, inclusive

:One plat on spring plowing following oats in a 3-year rotation of
dorn, oats, and barley averaged 20.1 bushels per acre.

The other four plats of barley raised that crop continuously. One
was spring plowed, one fall plowed, one subsoiled, and one listed.
The lowest yield was on the subsoiled plat, which averaged only 15.5
bushels per acre. The average yiclds of the other three were 18
bushels on the one plowed in the fall, 17.1 bushels on the one plowed
in the spring, and 18.6 bushels on the one listed in the fall.

RESULTS WITH CORN

Corn occupied 27 plats in the experiments with rotation and cul-
tural methods. The annual and average yiclds of the 13 preparations
represonted in the 27 plats aro given in Tablo 9 and shown graphically
in Figure 9.

Th% 15-year average yield of all plats was 14.6 bushels per acre.
This is 1,022 pounds of ear corn, or 818 pounds of shelled corn.
The average yield of corn in pounds of grain per acre is exceeded only
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by that of barley. The general experience at Akron indicates that
corn produces botter on sandy land than on the hoavier soil at the
station. :

The highest average yicld was 35.6 bushels, in 1920. There was
no complote failure, but many methods failed to produce- grain in
1911, 1913, and 1916, years of drought. -

The highest average yicld under any method was 23.1 bushels per
acre, on summer {allow. The higher average from this preparation
is dne not so much to increased yields in the betler years as to in-
creases in the years of medium yields and in the poorer years when
other methods were nearly or quito” overcome by drought. No
complete failure has been recorded on summcr-l’ulﬁ)wcd and, the
lowest yield on this preparation being 8.4 bushels, in 1919. ]

The next three highest average yiclds were produced by continuous
cropping to corn. Under this system tho 15-yecar average yicld was
17.9 bushels on fall plowing, 17.6 bushels on spring plowing, and 16.2
bushels on subsoiling. ‘These results show the feasibility of raising
corn continuously on the same land if this is required by the type or

oLl PLOAVLELD; APT— —— —
SR L. LLOIPLELD; SN G S EPTE
| SERLL UOIVLEL; SN T LR S LD 7=

FEPLL PLOLEL CORN — — — e —
ESCCING PLOVEL; ARPT S — ———
GEOSNG ALOHLEL, LPCL L)~ — —
GBCINGEG FLOWED ; SEETNG WAL=
SERING fUOPVLLI; IV TER HHLA.
S NE LLOIVLEL; COCN —— — —
GG OV L LD 3 CORCN e — oo e e
RL, LSSTED ; CORN—~—— ———
SLC/ING LISTEL; CORCN—— ——
SORLL OV ED— e — e : i

. O A 8 /P /6 20 24

BLUSHALELS

F1a. 0 —Averngo ylelds of corn obtained under different tillage methods at tho Akron Fleld Stygion
for tho 15 ycars from 1909 to 1923, inclusive

system of farming practiced, but that if small grain is to be grown
also labor will bo conserved and greater relative returns realized if
the corn and small grains are rotated. |, .~ o '
Two other plats were cropped continuously to corn. Onc was
listed in the fall and planted with a lister, splitting the ridges. The
other was planted with a lister without previous cultivation. The
ono listed 1n the fall averaged 15.6 bushels, and that listed in the
spring averaged 13.9 bushels. At tho station corn docs not start as
qnickly and vigorously when listed as when surface-planted, and
i[licnl)sz is sometimes cxpericnced in getting & stand.  This happens
especially when heavy rains flood the furrows. When this occurs
the surface becomes crusted on drying and the seed ma{ rot or the
scedlings be unable to emerge, or, if further advanced, the scedlings
may be covered by soil washed into the furrows. On the other hand,
listed corn frequently withstands drought somewhat longer or better
than that surface-planted. General experienco in this region is that
listing is of relatively greater value on the lighter and warmer soils
than on the heavier hand, ‘
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TanLE 9.—VYiclds of corn under different cultural methods al the Akron Ficld Stution
for the 16 years from 1909 to 1923, inclusive .

) : Ylelds prer acro (hushels)
Plats
Treatruent and provious | .0
crop aged 2‘ o aoa| Aver-
1900{1010(1911]1912{1913{1014]1915|1016} 1017|1918} 1919{1020|1921(1022|1923] ago
Fall plowed: R
OOLSere e 6126. 8| 8.0] 7.0[30.1| 1.0j11.0131.9] 0 [12.7] 7.9] 6.4]35. 1] 4.8] 8.&{13.0] 13.0
Spring wheat. 3122.2| 6.1 6.8/32.5/ 0 | 7.031.1) 0 [13.1] 8.9} 4.5[35.1] 5.5/ 0.8(17.3f 13.3
Winter wheat . 3(22.7(8.7] 1.827.4{ O | 8.2(20.6{ 0 {13.7 8.8 2. 831.7) 6.6 8. 2106, 1} 12. 5
Corn 1[27.3)18.3| 0 [46.9] 9. 9[17. 3[29. 2| 4. 8]21. 0[12. 6] 5. 0{36. 9} 3. 1[15.3[19.9] 17.0
13[24.8( 8.6 5.0331.3) 1.2{ 0.9/31.0 .4)13.7} 8.7) 6.334.4| 5.7 0.4/15.2| 136
4125.9| 7.4) .5/28.0] 2.6/11.9133. 5| 0 [13.2]{10.3) .0[38.2| 3.7 8.0[19.5] 13.0
1]21.716.6] 0 [34.9] 9. 9| 13.0}30.3 0 [16.7]13. 4| 5.9]36.9} 0.5]11.7]15.1f 15.8
2021, 1{14.6] .4[36.7/ 0 ([11.330.0] O [15.0{11.5{ 1.3(35.4] G.4( 7. 7/24.6( 14.5
2122, 2(10.7] . 4120.3| ©.2[12.2[28.6| 0 122.1/110. 8] 3.2|41. 3] 8.5 8.9(25.3] 15.5
1130. 021, 6] 1.3133. 9/13. 8]15. 9]21. 8] 7. 1)25. 1)13. 1} 4. 1)35. 6f 7.0]14.7j10. 1] 17.0
Total or avornge...|  10j24.2|15.8 . 5}31.3] 6. 212 4j30.5) .7)16.9{10.2 2.337.a| 0.1] 0.221.2] 1.8
Subsoiled:
Corm..oooeeae 1{32.9012 7] 0 J37.1] 4.3[33.9]22. 3] 3.2J20. 6]18. 5] 5.8[35.9] 3. 5[15.0/17.9] 10.2
Fall listed: .
Corn..._o.ocooo.. 1]22. 4]15.1 2.6'27.4!0.711.014.4 1.7 6.9]36.4] 0.831.9( 7.7|24. 2j11. 6] 15.0
Spring listed:
Corn 120,715, 1| 0 |16.7 7.£ 7.3i24. 8] 3. 1} 0. 6[23. 0] 6. 1|27. 3] 11.0'20.R 7.2 13.0
Fallowodd oo ceeocaeaone 125, 0)21. 4]12. 0f33. 0]13. 8[18. 6{10. 6| 9. 7]27. 4132, 0] 8. 4]10. 2{10, 0,20 6{25. 3] 23. 1
" Averago of all 27
plnu'x; .................. 24. 9]10. 9] 3. 2130. 9 3.9'11.320.2 1. 1]15. 2]12. 4} 4. 5|35. 6 6. 3! ll.217.0!714.0

The average yiclds of corn-on both fall plowing and s]l)lring plowing
following wheat and oats ranged from 12.5 to 15.5 bushels per acre.
The evidence is extensive, but it does not warrant a conclusion that
any ono of the small grains provides a preparation for corn that is
cither hettor or poorer than t]hut provided by any other ono of them.

Compurisons betwoen spring plowing and fall plowinﬁ, cach follow-
ing four crops, are offered. Distinet diflerences are shown between
them in different seasons, in favor sometimes of ono and sometimes
tho other, but in the averages for the 15 years the differences are
small. The 15-year average yicld on 13 fall-plowed 1plats was 13.6
bushels, and on 10 fairly comparable spring-plowed plats it was
14.8 bushels. )

I"The average yield of corn stover in addition to the grain was 1,685
pounds per acre. 'This with the 1,022 pounds of cars malkes a total
production of 2,707 pounds of feed per acre. Corn never failed to
produce stover, but it avemged only 782 pounds per acre in 1921
and 843 pounds in 1916. The highest average annual yicld was
2,827 pounds, in 1909. The highest 15-year average yield, 2,024
pounds, was on fallow. Tho yields of I dillerent preparations
ranged from that down to 1,513 pounds on spring listing.

RESULTS WITH OTHER CROTPS

Both kafir and milo wero included in two rotations and three
continuously cropped plats. Milo was discontinued after 1921.
The rango of methods to which these crops have been subjected
should have developed whatever possibilitics they may havo for this
section, the writer believes.
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Kafir and milo are grown Krimurily as grain crops in the region to
which they are adapted. At the Akron station they matured a
secd crop only occasionally, although the earliest varieties were used.
It is more diflicult to obtain a seasonable stand of thein than it is
other crops. ‘Thisis undoubtedly due to low temperatures of the soil.

Planting in lister furrows was much inferior to surface plantin
on either fall or spring plowing. This was due Lo a poorer stand an
a slower start from listing. Botween fall plowing and spring plowing
there was little or no dillerence on the average.

Kafir was the more valuable of the two crops. It matured as
much grain as milo and gave an average yield of 13{ tons of dry
forago per acre, whereas the average yicld of milo was but little more
than 114 tons. Kafir is more lealy than milo and makes forage of
better quality. Kafir seems to have possibilities of sharing with
sorgo the rdle of being the important ?ornge plant for this region,
but the preference as shown by general practice is for the sorgo, a
crop that matures. ‘

Sudan grass does wecll at Akron Dbut has not been used in any
of the rotations. It does not yield as heavily as sorgo, but the forage
is of a different type. Its place depends very much upon the faver
with which the individual grower views the haylike forage it makes.
As an annual fall-pasture crop it is certain, produces well, and is
relished by stock. Sudan grass for pasture s{:ould be seeded after
corn planting is finished, preferably in narrow rows 30 inches apart,
1t should be cultivated once to give the plants a start over the weeds.
It should furnish pasture from one month after seeding until frost.
Sudan i‘zrnss can be highly recommended as a fall pasture for hogs.

Alfalfa and bromegrass cach appear in G-year rotations. The sod
crops occupy the land for three years, including the year of sceding,
and are fo{lowed by oats, corn, and wheat. Tﬁese rotations furnish
dntn on the possibility of obtaining a stand and establishing a sod
cach year and are long cnough to indicate the relative values of
the two crops and their offccts on succeeding crops. Irom the
results it secins that the sod crops are not adapted to short or definite-
term rotations. More or less difliculty has been experienced in
obtaining stands, particularly in dry seasons. After the sod was
broken up, the yields of the crops that immediately followed were
below those on land that had not been in sod.

Alfalfa and bromegrass are not satisfactorily productive as hay
crops, but alfalfais the more valuable of the two and is to be recom-
mended as the best sod crop at present available. It does best
on land that is subirrigated or that receives run-off from adjoining

ficlds. Many farms have favored locations where alfalfa can be -

grown successfully., An afalfa pasture is espccially desirable in hog
production. ' -
Perhaps the most generally followed and most successful practice
in seeding dry-land alfalfa is to plow the ground in the spring about
the time active weed growth starts and then treat it u.s‘l))are fallow
until about the 18t of August. By that time a large part of the weed
sceds will have germinated, been destroyed, and sufficient water
will havo been stored in the soil to encourage rapid growth of the
alfalfa. Advantage is taken of favorable conditions to seed any
time after about August 1. If the alfalfa is out of the ground by

1aat fcse Tt ol e
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Sweet clover is a legume little used and but partially appreciated
which offers consideru%le promise for both hay and pasture. It has
been grown and studied as a green-manuro Crop Iin two rotations.
Theso have given continuous data on the possi ilities of obtaining
o stand whert seeded with a nurse crop. In one rotation the sweet
clover is sown with oats and in the other it is sown with wheat. In
both it is sown on disked corn ground. In June of the sccond year
the crop is plowed under when it is in bloom and has attained ncul-'ly
its maximum growth. The wheat is sceded at the rato of 4 pccl\s,
the oats at 5 pecks, and the sweet clover at 10 pounds, per acre. |
ood stand is generally obtained, but the sweet clover survives t]lO
Earvcst of the grain in only about 4 years out of 10. _When the
season is particularly dry before and immediately following l.mrwist
the seedling plants are {ikely to die, the nurse crop oxhausting the
soil of all available water. Green manuring 1s considered under a
o heading. .
se%tz‘x"ggt clover 1gnuy bo spring-seeded on well- repared sprin -plowc(il
land with a fair degrce of success. Scarific secd should bo use i
Sweet, clover will hold its own and survive with a much heavier weec
rowth than alfalfa. Unless soil blowing is a factor a nurse crop
¥ not desirable, tho sweet clover finding enough competition from
the weeds which will naturally s .rm% into growth. I ur_nursf crop
is used it should Do sceded very lightly. Instead of the 5 pecks per
acro seeded in the rotation gluts, oats should be seeded at the rato
of not more than 2 pecks. Sweet clover may be seeded any time In
April or May. Bar cylwould seem to be ﬂlo best nurse crop to use,
it is the earliest of tho spring-sown small gratns. _
usIltt: :lxsr);)le?tl's that early s ngng %ceding of sweet clover in small-grain
stubble may bo a successful method of gettm(f; a stand. N oLlnn.g1 is
risked except the secd. Scarified sced should bo sown from Api ,bll
to 10. If unscarified seed fis;ﬁlsxed, the seeding in small-grain stubble
1 done in the late fall. . ) )
Sh%t’ligt]gx? rye is a crop of considerable importance to this region. It
is particularly vnluubrl)e on the lighter soils, where, on account of its
greater hardiness, it is less liable than winter wheat to destrucl:}on
or damage by soil blowing. It is especially valuable for om‘lyl-_spgm
pasturo. It may be utilized solely for pasture; or, after a 1[1}nhe
;period of pasturing, it may be left to produce a grain crop. ln .ell'
drought or other unfavorable conditions ynoro reliance is to be p noec
in it than in any of the other grain crops for producing a good crop
of straw, but hot weather and a lack of water at blossoming tu{le may
interfere with the production of grain. In the better years r yelca[tl;
not compete with winter wheat on the heavier soils to which w 1etx)1
is ndapted, but in the ycars when the yield of wheat 18 low it may be
equaled or even exceeded by winter rye. Winterryeis a moxio cel tan
ain-producing crop for the sundy land than winter w }ent. A
-ﬁrmer growing winter wheat should be slow to grow rye lor scc
production. ﬁye is extremely hardy and it may como up %s
volunteer in later scedings of wheat, thus subjecting the latter crop to

dockage. oo
< 1 1 te that from 60 to 100 bushels
Experiments with potatoes indicn Lo O antiliod s00d

er acre may be expected as an average. ing certified
gotutocs on {he dry lands has come to be profitablein certainsections.
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The highest production of potatoes has been found to come in a
rotation following some crop grown in rows, such as corn or beans.
Potato land as preparation for other crops should be cqual to corn
ground or slightly superior. Potatoes may be planted the last of
March or the first of April for an early crop, in which case they are
likely to mature and bo subject to second growth under favorable

rains of August if not harvested. Potatoes may be sceded as lato e

as May 1.
FALLOW

The object of the fallow is to accumulate and conserve water in
the soil during a season, in order that a erop may start with a reserve
supply. The two most important considerations are to have the
surfaco coarse and open, to facilitate the penetration of water and
prevent run-off and to keep the surface free from vegetation. The
most important is to prevent the growth of vegetation. -Fallowing
as a preparation for succeeding crops loses its effectiveness in direct
proportion as these two requirements are not met. To prevent
weed growth the land must be cultivated, and this cultivation must
be of such a character that it does not pulverize the soil too much.
A surfaco that is too fine probably will puddle in hard rains and the
water run off, and the soil will bake and be subject to blowing.

Experiments in methods of fallowing have sll)own that tho least
cultivation that will keep the ground bare during the active growing
scason is not only the cheapest but the most effective. Just as spring

lowing for immediate cropping is as good as fall plowing, so nothing
is gained by beginning the cultivation for fallow in the fall. The
first treatment may be either disking or plowing. Disking in the
spring liolds the weeds in check, so the plowing can be somewhat
later than otherwise would bo most effoctive.  Deluying the plowing
reduces the number of cultivations that must be given after it 1s done.
Icven il it has been disked, the ground should bo plowed not later
than about Juno 1.

"The implement most commonly used for cultivating tho {allow has
been the disk harrow.  With the disk, the repeated diskings that are
necessary make too fine and smooth a surface and thus cncourage
blowing and run-off. Shovel cultivators are much to be preferred to
the disk harrow.

A lister may be used instead of a plow in fallowing. The cultiva-
tion to prevent weed growth during the summer levels the furrows
and prepares the ground for seeding. This method has not been
under trial at the Akron station, but at other stations it has given
results at least as good as plowing. On a farm having listers and
lister cultivators Lﬁ
system better than any ether. _ :

In considering the several crops it has been shown that the out-
standing value of fallow in this section is as a preparation for winter
wlieat. However, in case of prolonged drought in late summer,
fallow will not insure a stand of winter wheat unless thereo is sufficient
rainfall at or near sceding time to connect the surface moisture with
the stored moisture below.

is method of fallow may fit into the farmning
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GREEN MANURES

The green-manured plats may be considercd as modified fallows.
The cost of the seed and seeding of the crop plowed under makes
them more expensive than bare fallows, and in addition they require
the sacrifice of a crop already produced. For a green manure to be
relatively profitable the crop or crops following it must yield con-
siderably more than those following bare fallow, but they have
actually yiclded less. The yiclds following them decrease in com-
lmrison to those following fallow as the date of plowing becomes
ater. Tho samo effect is noted in experiments on the time of plow-
ing for fallow. Tho beneficial effccts of the fallow decreaso as tho
dato of plowing is delayed and weeds are permitted to grow. Tho
same result follows the growth of weeds after plowing and empliasizes
tho necessity of keeping fallow land free from weed growth.

There is little to choose between allowing weeds to grow until July
17 and plowing them under, and allowing peas to grow until the samo
date. 'The only observed difference between them is that the latter
is a legumo ung capable of adding nitrogen to the soil, whercas tho
former is a liclerogenous nonleguminous crop.  This difference, how-
ever, can not mantfest itself in the results becauso of the overpowering
coulrol of the moisture factor. Both crops more or less completoly
oxhaust tho availuble water from thoe suil before they are plowed
under. The greater moisture supply in fallow land, 1t is thought,
accounts almost entirely for the greater yields.

Tho 15-year average yield of winter wheat following fallow plowed
on tho average date of June 3 was 19.1 bushels per acre; following
rKo plowed under for green manure on the averagoe dato of June 12
the avorage yield was 14.2 bushels per acre; and following peas
plowed under for green manure on tho average dato of July 17 the
avorago yiold was only 10.8 bushels per acre. Tho latter was prac-
tically tho same as tho yield on land from which a crop of wheat
was harvested. With such Iate plowing tho water in the soil is
oxhausted, and tho scason of heaviest rainfall being pust thero is
little opportunity to store more.

Tho (Fiﬂ’erence botween fallow, rye for green manure, and peas
for green manure, in their effect upon the immediutclfy succeeding
crop, seems Lo be primarily one of tho length of the fallow scason

2 /and the consequent differcnces in the quantity of water stored in

the soil at sceding time.  The first crop restores tho land to uniformity
in this respeet. Tho second and third crops following the green
manures do not show any increcases over crops in corresponding
positions following fallow. Neither do successive ropetitions of tho
trontments as the rotations are repeated show any cumulative
advantago from the green manures. The ovidence inclines to favor
the baroe fallow. :

Sweet clover is used in the experiments as & green manure, and the
samo general offect is noted as with ryo and peas. Any (fi(fo.r(.\.ncn
in fortility that might result from the green manure can not manifest
itself in t{le subsequent crop yields because of limited moisturo.
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CROPS ON PRAIRIE SOD

Statistics published by the Colorado State Board of Immigration 4
show that less than ono-third of the.land of northeastern Colorado
is now under cultivation. This indicates that there is still consid-
eruble acreago under sod that is suitable for crop production.

The crop most commonly grown on newl bl‘O]iOll prairie sod in
this region is winter wheat. ’ﬁhero is probably no better proparation
for this crop than that afforded by sod. W}ilen propor{’y andled,
sod is as good as or even better than fallow, and thero 1s probably
no better crop than winter wheat to raise on the sod for the first
year or two. Ior tho best result, sod should be broken between the
middlo of May and the middle of June. Sod broken carlier than
tho middlo of May is subject to seeding by Russian thistles carried
by tho heavy winds of carly spring. DBreaking later than Juno 15
rostricts tho prospective wheat yicld by reducing the quantity of
water stored in the soil after breaking stops the use of water by the
grass.

It is ncither common practico nor good policy to break sod decper
than necessary to mako thoe plow work well. The usual plowmn
dc(ﬁ)th in this short-grass sod is about 3 inches. A specially ¢ esigncﬁ
sod plow is almost a necessity. The sod slice should be turned com-
pletely over and laid flut. If the plow does not turn the furrow
slice over so that it lics flat, it is advisablo to follow the plow with a
Leavy roller or a heavily weighted disk with the disks set straight.
Sod lying flat holds moisture better and rots better than when on

edge.

?t should not bo necessary to cultivato the sod during the summer,
but enough cultivation should bo done beforo seeding so that the
drill can cover tho seed.  Genorally a good doubloe disking and har-
rowing is all that is necessary. The best soed bed is obtained when
the surfacoe of the sod is fined without turning it over or loosening
and roughening it by tearing it out of place.

Tho foregoing statement applies to the treatment of sod as a fallow
in preparation for winter wheat. It is often necessary to uso sod
land for a crop the first year. Sorgo and proso (hog millet) are woll
adapted to this purpose, and these, in wet seasons, will produce
heavy crops of feed while in average seasons they will produce sat-
isfactory crops. Such production is at least partly at the expenso of
the following crop, however.

Pinto or %Vlexman beoans have also been used successfully as a
first-scason crop on breaking. Winter wheat following beans is
much moro successful than when following sorgo. No attempt is

mado Lo intertill such crops as beans and sorgo when planted on

prairie sod.
SOIL BLOWING

Soil blowing appears to become a more serious factor, especially
with winter wheat, as moro sed land is broken and as the land already
under cultivation becomes more disintcgrated and broken down
from its original fresh-plowed condition. If the wintor wheat docs
not emerge 1 the fall, or if it cmerges too late to makeo any consid-

4 Colorudo State Board of Immigration. Yearbook, 1923, 170 p., illus, 1023,
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erablo growth, and if tho winter and early: spring aro dry, there is
considerablo danger from soil blowing, even on the hard land.

Tho greatest danger of soil blowing is during February, March,
and April. Hard winds after the 1st of May usually cause only
very local movements of soil, because tho spring vegetation is then
largo cnough to prevent movement over any considerable area. It
is during these months that the heaviest winds of tho year aro likely
to occur. It is also during these months that the soil, fined and
leveled through alternate freczings and thawings of the winter, is
most subject to blowing. Nonnally, soil blowing is not o serious
factor on tho hard lnn(ﬁ but it may become very scrious in somo
yoars when the carly spring precipitation is light and the winds aro
especially hard and shifting. Blowing is always a hazard on tho
soft or sandy lands, and cropping practices must bo designed with it in
mind. )

The best protection against soil blowing is a vegetablo covering.
Whero tho blowing hazard is great a certain percentage of tho land
is best left in permanent pasture. . )

As winter \\Bxca.t is the crop most subject to damage from soil
blowing, on soft or sandy lands it should be seeded on wheat or corn
stubble. The corn stubble offers the more fa.vgrablo chance of pro-
ducing a wheat crop, but it affords less protection from soil blowing
than wheat stubble. The corn-stubble protection is better when
the stover is left standing. The forage can be pastured b{ cattle or
horses during the winter months without damage to the wheat.
The standing cornstalks may be flattened with a stalk cutter or b
dragging a log or pole over the field, a horse hitched to each end,
the ﬁcst timo being when the ground is frozen. If the ground is
frozen, tho stalks will be snapped off even with the ground and will
not later interfere with harvesting. The standing cornstalks will
rather effectively catch a maximum of the drifting snow through the
winter. Whero winter wheat is sown in small-grain stubble, the
aim should be to lenve as much of the stubble intact as possible.

On open fields whero the wheat crop has not becomo irmly estab-
lished much can be done to prevent blowing by cultivating and rough-
ening the surfaco soil. Soil blowing starts Irom a single spot or a
number of such spots. The spread from the starting point is fan
shaped in the dircction of the wind. The movement from this

}ie small area, unless stopped by cultivation, spreads as long as
the hoavy wind blows and may cross into_adjoining ficlds. One
ficld blowing badly may be the means of setting into motion the soil
of adjacent Fields in the path of the wind. The soil which has blown
during one windstorm remains in ideal condition to blow when the
next ieuvy wind occurs unless cultivated meantime. Obviously,
the thing to do is to break up the tendency to blow before any con-
siderablo movement has taken place. A corn cultivator with all
shovels but one on each beam removed is very effective for culti-
vating blowing.areas, and it causes a minimuin damage to the wheat
crop. By promptly cultivating the point or points at which the
blowing starts the blowing may be kept effectively under control.
If tho movement has attained considerable headway, always begin
at the source on the side with the wind and cultivate back and
forth at right angles to the direction of the W’ll;)d, cullivating until
the entire blowing area has been covered. The most important
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thing is to cullivate promptly before any considerable arcas are
involved. Although LRc cultivation of a winter-wheat field gives
the impression at the timo that great damage is being done, observa-
tion at harvest will not confirm the carlier fears. The damage {from
" effective cullivation can not be as great as will result from soil
blowing which is allowed to continue through the spring months.
1[ the cultivation or repeated cultivations fail to control the blowing,
then listing out the ficld is the last vesort. The closeness of the lister
furrows will depend upon the seriousness of the condition to he met.

SUMMARY AND RECOMMEUNDATIONS

The Akron Ificld Stalion, located in northeastern Colorado on clay-
loam soil at an altitude of approximately 4,600 feet, is typical of a large
area of the west-central Great Plains. :

The annual precipitution averages 17.95 inches, and during the
16-ycar period from 1908 to 1923, inclusive, ranged from 13.44
to 25 inches. The average is so near the critical point for successful
crop production that yielfs are governed very closely by the quantity
n,ml tho distribution of the precipitation preceding and during the
cropping season. .

\'\7 inter wheat is not only one of the best adapted and gencrally
most profitable grain crops for this re;éion but is also the most
responsive to cultural methiods. The yicld of winter wheat on fallow
has averaged 19.1 bushels, on disked corn ground 13.5 bushels, and on
land continuously eropped to wheat and deep fall plowed 10.5 bushels

er acre. Spring wheat shows no such response to fallow, but follow-
ing cither corn or small grain it averages practically the same as
winter wheat.  As neither tho seeding nor the harvest of the two
coullicl, the uso of both makes possiblo thoe utilization of equipment
in tho growth of a largo ncreago.

Barley is the most productive of the feed grains and is also quite
responsive Lo cultural treatment. Oats do not ‘]l)roduce grain " as
heavily as barley but have a special foed value and also havo possi-
bilities as a hay crop.

Corn and the sorghums as forage and silage crops are very pro-
ductive and reasonably sure. They have no total failures. "The
yield of ear corn averages only slightly less than that of barley. .

So far, yields have not been increased by subsoiling or deep tilling.

The relative value of fall plowing as compared with spring plowing
of small-grain stubble depends upon the scason, but over a serics o
years there was an advnntuf_o in favor of the spring f)lowing.

The yield of the first crop following green manure1s less in compari-

son with onc following fallow. The same lesseniD% of yicld results . g
th

from delay in plowing the fallow. The growth of the green-manuro
crop ot of weeds on fallow land uses the water in the soil and so deleals
the object of the fallow. ~ The green manures have not incroased the
yiclds “of the second or third crops following them, nor were any
cumulative benefits shown as the rotations were repeated.

Sod crops have not themselves been productive in 6-year rotations,
und they have served to decrease rather than increase the yields of the
crops immediately following. ,
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The small grains, cither fall or spring sown, do not follow sorgo as
well as they do corn.  Whero possible, sargo land should be sceded
to somo row crop that is planted late in the spring.

The average annual yields of the several crops, their response to
cultural methods, the cffect of a crop upon the yield of the one that
follows it, and the possibility of avoiding failure by growing crops of
differont habit or senson indicate that the most stable type of agri-
culture for this region will be o diversified one with liveslock as the
main source of dependence and with less emphasis on the eash grain
crops.  Corn for silnge and grain feed and the sorglunns for hay and
forago offer a relinble and safe foundation for the Tivestock industry.
Corn may be grown continuously with advantage to its yield, but the
usual relalive values are such that its rotation with small geain,
cither winter wheat or barley, will be more profitable.  Such a rola-
tion distributes the labor, minimizes the probability of failure, and
grows the simall-grain crop on a favorable preparation and at a low
cost per acre. ore extensive grain production would be based upon
winter wheat and a liberal use of the fallow. :



