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INTRODUCTION

The Belle Fourche Ficld Station includes 360 =ncres, located on
the Belle Fourche reclamation project, near Newell, S.Dak, The
station is maintained cooperatively by the Division of Western
Trrigation Agriculture of the United States Department of Agri-
culture and the South Dakota Agricultural Experiment Station.
Facilities are provided end utilized by certain bureaus and divisions
of the Department of Agriculture.

The work of the station is deveted muinly to investigations in the
production and utilization of the chief crops grown on the Belle
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Fourche project and adjacent arens, The experiments in, crop Fl-odn{'i
fion inelude crop rotations and tillage experiments on both dry and
irrigated land; experiments with pasture grasses; varietal tests wilh
small grain, corn, potatoes, and silnge crops; tests of trecs for wind-
break and ornamental plantings; orchard and small fruits, and the
growing of garden vegetables, Figure 1 shows fhe lpeation and
arrangenent of (he fields and the experiments for the vear 1932,
The erop-utilization experiments were condueted with sheep and hous,
With sheep this work includes pasturing tests, the masintenance of a
fnrm flock, and Iamb feeding as related to the utilization of the by-
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products of the sugarbeet, industey,  With hogs it covers pasturing
lests and the mothods of finishing hogs for the market. This reporh
summarizes the more important features of the station’s sctivities
since it wus established in 1907 and discusses somewhat in detat! the
results for the vears 1926-32.

WEATHER CONDITIONS

The climate of western South Dakota is charuscterized by rejatively
cold winters with temperatures often as low as 30° F. below zero.
The summers are pleasant, with temperatures rarely exceeding 100°,
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The average {rost-frec period for 25 years has been 137 days. The
last killing frost in the spring during this period ranged from April 19,
in 1922, to May 31, in 1917, For the same period the earliest killing
frost in the Tall ranged from September 7, in 1929, to October 13, in
1931, The frost-free period ranged in days from 110 in 1929 to 170 in
1922. The average date for the last killing [rost in the spring wus
May 13, and the first in the fall wus September 28, A temperature of
below 32° F. is considered a killing frost.

The climatological date as recorded ai the Belle Fourche Field
Station are given in table 1.

TabLE 1.—8wmmary of climatelogieal obsersations ol the Belle Fourche Field Stalion,
18

2
PRECIPITATION {INCHES)
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Tasre L—=Summary of elimetological observations of ihe Belle Fourche Field Station,

1208-32—Caontinued
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! A temperature helow 32° F. is considered a killing frost.

The climatic conditions for the

period 1926-32 were about normal,

except for the years 1927 and 1931. In 1927 the precipitation, evapo-
ration, and monthly temperatures were abnormal.
ary, and March were about normael, end some field work was started
the latter pert of March., April had the highest precipitation for this

January, Febru-
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month on record for 25 years, amounting to 3.92 inches. Most of
this oceurred in the form of snow, totaling nearly 45 inches for the
period. There were 16 days of snow and rain during April.  In May
there was & total precipitation of 6.96 inches and 21 days on wnich
either snow or rain fell. TFor this reason practically no field work
could be performed during these 2 months. The total precipitation
for the year amounted to 24.46 inches, as compared with 16.15 inches
for the 25-ycar average. Of this precipitation, 21.25 inches fell during
the crop season, April to September, inclusive. The temperatures
were below normal throughout the greater part of the growing season.
The lowest temperature on record was January 22, 1927, —38° I,
December 1927 had the lowest mean temperature of any month during
which records have been kept at this station.  The yields of ali crops
were poor in 1927, The spring weather was of a character which
necessitated unseasonably late planting of all erops, and the climatic
condifions occurring throughout the major portion of the growing
sqals(?n. also were unfavorable for the maturing of satisfactory crop
vields.

The year 1931 was unusnal in many respects. It was the warmest
and next to the driest on record at this station, and the precipitation
was nearly negligible.  Severe freczing weather, followed by periods
of unusually warm westher in March, April, and May, did extensive
damage to trees and ¢rops. The summer was unusually warm, and
exceptionally high temperatures were frequent. During 1931 there
were only & days with temperatures below zero, and the minimum
occurred on January 12 when —9° F. was recorded.  July 25 was the
hottest duy of the season with a temperature of 108°. The yields of
all crops were below average, caused by the extreme wesather conditions
and also shortage of irrigution water.

CROP ACREAGES ON THE PROJECT!

The total irrigable area of {farms on the project as reported by the
United States Bureau of Reclamation is 57,112 acres. The total
cropped aren in 1932 was 49,129 scres included in 975 farms, or 70
percent of the project. Table 2 shows the total acreage for all crops
and the acreage devoted to each crop from 1913 to 1932.

Alfalfa is the principal crop on the Belle Fourche irrigation project
and occupics about one-third of the cropped arca. Sugar beets is
the crop next in importance and is the chief cash crop. The sugar-
beet acreage increased from 1,238 acres in 1925 to 8,472 acresin 1929,
although since then the sugar-beet acreage has decreased. The re-
mainder of the eropped area is devoted to corn, small grain, pasture,
and miscellancous crops.

In the early days of the project alfalfa and small grains, particularly
wheat, were chielly grown. The area devoted to alfalfa reached its
peak 1n 1922 when 28,965 acres were devoted {o this crop. Corn
gradually replaced the small grains, so that by 1025 there were
10,698 acres, which ranked corn second to alfalfs.  Since the huilding
of the sugar factory in 1927 there has been a gradual reduction of
alfalfa and corn acreage and sugar beets have been chiefly substituted.

! For n number of years Lhe Bureay of Reclamalion of the Departiment of the 1nferior has recorded nn-
nunliy crop and Tivestoek sintisties relative ta the developmunts on tha dilferent Fedleral irtdgation projects
under its jurlsdiction. Tho data ecordled in tables 2 and 4 have been nszambled trom these raports and are

includod for Lhe purposo of ohserving the trend in the varlous sgricultumt aetivities on the Gelle Fourche
reclamintion project.




6 TECHNICAL BULLETIN 454, U.S. DEPT. OF AGRICULIURE

With the intreduetion of the sugar-beet industry, barley and oats
have replaced corn as & feed crop to some extent, and sugar beets
have replaced wheat as a cash crop.  With the Introduction of cucum-
bers as & commereial crop in 1925, they have been of some importance
as u supplemental cash crop. In 1931, 183 acres were planted to this
crop with a cash return of $27,509.

BEETS, CONTINUOUS .. ravrama

BEETS AFTER GRAIN
(N ALFALFA OR MANURE IN ROTATION)- ... --

BEETS AFTER GUITIVATED CROP,
{NO ALFALFA OR MANURE iN ROTATION}-- - ...

BEETS AFTER GRAIN [ MANURED Y. .. . _..__]

BEETS AFTER CULTIVATED CRCGP { MANURED ). _.

BEETS AFVER GRAIN
LALFALFA IN ROTATICN)

BEETS AFTER CULTIWATED GROP
{ALFALFA IN ROTATION .o e oo a e

BEETS ATTER ALFALFA

BEETS AFTER RED CLOVER.,
BEETS AFTER GRAIN
{ BOTH MANURE AND ALFALFA 18 ROTATION }....

BEETS AFTER CORN SHEEPED
[THIRD YEAR ALFalFa 1N ROTATION PASTURED)

! |
o 8 iQ 2 14 33
YIELD PER ACRE {TONS}

Faiere - -Avernpe yickls of super beets prawn ot (he Bolle Ealirelie stalion, 1H2-32.

TapLy 2——lereage of the principal crops grown on the Belle Fowrche reclumation
project, 151332

; —
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% Wi 2
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IIVESTOCK

Table 3 shows the livestock on the Belle Fourche irrigation project
at the close of ench yesr from 1913 to 1932, as reported by the Bureau
of Reclamation. From the lHvesfoek census taken each year the
indientions nre that there has been no materinl vroresse in numbers in
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Tanue 3.—Idrestoriz on the Belle Fouwrche reclamation project al the close of each
year for Hhe 30-year period, 1213-32
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Tasne §.—Carfoad lofs of Leestock shipped from 5 siipping points on the Belle
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recent years except in the case of sheep, fowls, and bees. The sheep
census as reported in 1926 was 51,727 while in 1932 the number was
69,291, an excess of about 33 percent. Lamb feeding has come into
practice since the building of the beet-sugar factory, and the number
of farm flocks of 100 cwes or more has incressed.

Table 4 gives the number of carloads of cuttle, sheep, hogs, and
horses shipped from the five project towns during 1916 to 1932,
inclusive. 'These fignres were obtained frow the office of the Chicago
& North Western Railway Co., ut Rapid City, 8.Dak.

The total number of earloads of all livestock shipped out of the
project {townsin 1926 was 1,418 and incrensed to 2,165 in 1931, The
mcrease in movement of stock in 1931 was caused by severe drought
and a short year on the range, which is again reflected in the smallest
shipment of livestock in 1832, a Lotal of 758 curs.

ROTATION EXPERIMENTS WITH IRRIGATED CROPS

The rotation experiments, the resulis from whieh are herein
recorded, were started in 1912, and the season of 1932 completed
the twenty-first year of these Invesligations, Certain new rotations
have been added from time to time, so that the iuvestigations could
more adequately meet new demands for informntion.  These experi-
ments now occupy 131 quurtor-tere plots and 4 plots of 0.38 aere
each, in field A (fig. 1). The purpose of these experiments is to
ascertain the following: The effeet of varicus crop sequences, as
compared with c¢rops grown continuously on the same land; the
influence of manure on crop yield; the effect of sweetelover and slfalfn
on the productivity of the seil; and the effect on subseguent crop
vields when these crops are hurvested {or huy, as compared with other
similar rotations when they sre harvested with livestoek.,  With the
exception of alfnlfn; each crop is planted at the same time on the
various plots. The same variety of seed for ench crop wus used on
all plots, and cultaral treatment has been us nearly the sume us
conditions would permit at the time the operntions were performed.

ALFALFA

Beeause of the limited demand for alfalla hay on the local market
and the distance from large markels, the percentage of this crop
sold for cush is small,  The crop has served chielly on the project as
a source of feed for livestock kept on local farms or brought in from
adjoining ranges, but it has been valuable also in stimulating yields
of subsequent erops grown in rotations.  In view of these conditions,
in outlining these rotation experiments, the crops, their sequence,
and partieulaty the length of time aifalin was continied before being
turned under, follow only in a general way the program which would
have been adopted had the chief aim been to measure the effect of
different systems of rotalions on the yields of alfalfa. However, an
opportunity is afforded in table 5 of observing the yields in different
crop sequences, together with the yields from the frst, second, and
third yenr {vom sceding,
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TasLE b.—Mean aere yiclds of alfalfa frowm the'irrigated rotations, 1918-32
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The alfalfa yields are recorded separately according to the age of
‘the crop. As an illustration, 60-1 indicates the yield of the first
year of allalfa from rotation 060, 60-2 the yield the second yenr, and
60-3 the yield the third year. Thus [romn table 5 the average yields
for the first, sccond, and third yenr may be observed for the S-yenr
period 1913-17, the G-yoar period 1918-23, and the -year period
1924-29, as well 28 the average yields {or 1930, 1031, and 1932, No
yields were harvested in 1912, .

The lowest mean yield from all the rotations for the 20 years is
from the first yeor after planting, as would be expected. The second-
year menn is next, and the highest is from the third-vear pertod.  The
highest yield was harvested from plot 8-b, which received an annunl
application of barnyard manure sinee 1816, This plot produced an
average sinee that dite of 1.G1 tons per acre more than plot 8-, ulso
continuously cropped but not manured. The mean yield of third-
year alfalfa in rotations hns proved to be in excess of plot 8-n left
confinuously in crop.  On the other hand, the continuously eropped
piot 8-a, not manured, shows u higher yield than the average of the
first-, second-, and third-year alfalfu planted in rotation with other
crops. These results indiente that continwously cropped alfalfa will
yield as wel! as alfalfa grown in rotation with other crops as long as n
good stand 1s maintained.  With proper managoment, alfalfe ficlds
muy be expected to return satisfactory yield: for from 10 to 15 years.
There are less fuctustions in yields of alfalla than any other crop

797430512
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grown in the rotation experiments. The avernge for 20 vears was
3i?11ftons for 2-year-old alfalfa to 4.06 tons per acre for 3-yoar-old
alfalfa.

Two methods have been used in establishing stands of alfalfa: (1)
Seeding alfalfn alone in the spring and harvesting two crops the first
year, and (2} seeding alfalfa in the spring with a nurse erop, harvesting
the grain in the usual manner, and then harvesting the first cutting
the following year, Satisfactory stands have been obtained by both
methods in normal years, but planting with a nurse erop has proved
to be a better farm practice, as the yield of grain has been of more
value than the aifalfa harvested the frst year without a nurse crop.
If grasshoppers are prevalent, as often occurs, about the only way
that o stand can be ohtained is to sow the alfalfa alone in the spring.
This will give the crop a chance to become well established before
the insects become sufficiently numerous to cause serious damage.

SUGAR BEETS

Sugar beets are grown in 26 rotations. On two plots the hects ave
grown continuously, one without manure and the other with the
application of barnyard manure cvery year, as well us in 2-, 3, 4-,
and B-year rotations. Some ol these rotations are manured and
include alfalfn or sweetelover. In others, certain of the crops are
harvested with livestock. Tn genernl, in rotations in which manre,
alfalfa, or both are used the yields are improving from year to year,
while I those without manure or alfelfa the yields are declining’

It has been the generally accepted belief that to grow sugar beets
at a profit u yield of 12 tons or more per nere is necessary, In the
first -year period, 1912-17, only one rotation, no. 21, gave a yield of
12 tons or over per acre.  During both the second and the third G-year
periods there were 10 rotations that produced {2 fons or more per,
acre.

The sugar-bect yiclds recorded in table 6 give the annual yields in
1930, 1931, and 1932 and the averages in the three G-vear periods—
1912-17, 1918-23, and 1924-29. The season of 1930 was normal for
all crops, The year 1931 was excoptional, both as to high tempora-
tures and drought and shortage of irrigation water. On . Junc 5, 1032,
replanting of all the beets was necessary beeause of torrentinl rains
which cecurred 8May 30.  These fncts nccount for the low yiclds har-
vested in 1931 and 1932,

The 1930 results with sugar heets are worthy of specinl considers-
tion. Growth conditions throughout the season appeared to he
favorable fo bring cut the differences fo be expected from the varions
rotational practices. From 7 rotadions in which neither manure nor
a legume crop sueh as alfalfa or sweetelover was included in 1930, the
average yield was 8.37 tons per nere.  The nverage yield for she same
rotations during the third 6-yess period was 7.81 tons per sere. On
the other hund, 9 rotations in which manure, alfaifa, or both werc
included returned an average yield in 1930 of 16.19 tons per acre, or
o dilference of 7.82 tonsin fuvor of the batter cropping program. The
avernge yield for the G-year period 1924-29 for the same 9 rotations
was 13.7 tons per acre. This shows plainly that in trented rotutions
the tendency is for the yields to improve, while the yields from un-
treated rofations are declining or are burely maintained.



http:lxrwet.ed

AGRICULTURAL INVESTIGATIONS AT BELLE FOURCHE 11

Tapre 6.~—Anrnual ccre yiclds of sugoer beely for cach year 1930-32, together with
average ylelds by F-year perimds from 1912 lo 1920

d-year uvernge
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17 | 230
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The average sugar-beet yields during the 21-year periad nre shown
graphically in figure 2 for different crop sequences and trentments
combined.

It should be noted that in an alfalfn rotation where 2 ol the crops
out of 6 are pustured with sheep and lambs and the beets follow o
cultivated crop, the yield was 12.5 tons per acre and next to the highest
vielding rotation in the series. Beets following red clover have given
uniformly low yields during the entire period.

CONN

Tn the irrigated rotations corn is grown in 10 different rotntiouns,
one of whichi contains 2 years of corn. In three 6-year rotations
where the third-year nlfalfa is pastured with hogs or sheep, the corn
crop is alse harvested with hogs or lambs in three instances. The
annusl yields, 1930-32, together with the average yields by 6-year
periods, 191229, are given in tahle 7.

These corn yields are divided into two sections, the first part being
from 7 rotations where the crop is harvested in the usual manner, and
the second is from 3 rotations where the crop is harvested with live-
stock and the yields are estimated. In the case of the 4 plots har-
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vested by livestock, the method of arriving at the acro yield was as
follows: The stand is determined by a-ctuaf count on the plot. The
ears are harvested from 100 plants.” If there are 2,360 plants on. the
plots, the ears are harvested from every twenty-third plant. The
total air-dry weight of the ears from the 100 plants multiplied by
23.6 equals the total weight of corn on the plot, and this divided by
70 would give the number of bushels on the plot:

The highest yield from any of the rotations where netual yields
were obtained during the 21-year period was 63.9 buslels per acre
from rotation 66 in 1922, and the fowest was 14.7 bushels from the

continnously cropped plot 6-n in 1927, The rotation producing the

Figure d.—a4, Sngar beels alior alinli, eolokion Hh My sugar heels ofler oald g nanure, rotullon 61,
{Phodographed Avg, 8, 1081)

highest yield for the lust G-year period was no. 37, which included
corn, barley, and sweetclover pastured with dairy cows,

The corn yields from the rotations where the crop wus harvesied
by livestock have been consistently higher than those obtained from
other cropping systems. ‘The mean yield for the last 6-year period is
51.7 bushels per acre from this group, or 15.3 bushels more than the
mean yield for the same pcriuffor the 7 cropping systems in the
first series. These resnlts indicate that harvesting certain crops wish
livestock has hed » definitely favorable influence on incrensing the
yields of corn.  Corn yields following heets have bean relatively low,
but beets have returned satisfactory yields when corn has been the
preceding crop.  For best results, corn should follow alfaifs or sweot-
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Tapue 7.—Annual acre yelds af corn for cech year 1930-32, lagether with lhe
average yields by G-year periods, 1913-25

ACTUAL YIELDS

G-yonr nveraga

Rota- Crop sequence
tion no, P sed 1912- 1918 | 1924~
i 2 |

Corn, continuoons

Onls, corn_, ...

Palntoes, cort..

Sughr beels, outs, corn, . ... e .
Barley minl sweelelover, sweotelover pnstursd wilh eows,

eurn.

Onts, supar bects, aiflfn 8 yeurs, eorno._ oo oon
finmnnaad Winter wheat, red eloviar, sopure beats, Oax, barley, carn.| @

Annual mean
Maximum
Ranmpe_ .

HaARVESTED WITI LIVESTOOK AND VIELDS

fa. . . Flax, ouls, alinlk fihird your hogeed), eorn bopesd) oo, !

fit-n . Cuts, ntfulfo {third yeor bogeed), vorn 2 yeors (opped) i

dh-h L ; i

Fhoooo DB heets, ouls, nlfslf Cthird year sheeped), carn hne-
b ovested with lambs.

Annlil nen_ L.l
Muximum. ... ._. .
Rauge_ ... ...,

1 J-yenr 1yt corn planked in HE

clover in a rotation. The uniformity of the corn yields each season
from all rotations indicates that the crop may be expected to return
fairly satislactory yields every season and that it is less susceptible to
unfavorable weather conditions and less subjeet to injury from insect
pests and plant diseases than are cereals, sugar beets, and potatocs.
These results further indieate that corn is well adapted to the irrigated
lands of the Belle Fourche project.

0ATS

In table 8 are recorded the yields of oats from the 24 different
rotations for the years 1930-32, together with the average vields by
6-year periods from 1912 to 1929. The results show a marked differ-
ence in yields, although the preceding crop was the same. As a rule
the best yields have been obtuined where oats follow potatoes, beets,
or corn. In the carly years of the rotation experiments the yields of
oals in rotations with alfalfs or manure were not increased, and in
some cnses they were even depressed. During the last 10 years these
treatments have had a more {avorable influence on the oat yiclds.

In 1832 the average yield for the 24 rotations in which oats were
grown was 71.6 bushels per acre. Comparing 5 untreated rotations
m 1932, the average yield ol which wus 55.5 bushels, with 5 rotations
similar in every respect except that 2 or 3 years of alfalfa were added,
the aversge yield was 76.1 bushels, a difference of 20.6 bushels in
favor of the alfalfa rotatiors. Comparing the same rotations by
§-vear periods, it is found thut in the first 6-year period there was an
- incrense of 8.0 bushels in favor of the alfal{a rotations, in the second
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6-year period there was a difference of 2.8 bushels in faver of the
rotations without alfal{s, but during the third 6-year period there
was an increase of 15.1 bushels in favor of the alfalfa rotations.

TasLe 8.—Annual yiclds of oats for cach year 1930-33, logether with average yields
by G-year periods, 191229
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Comparing 4 untreated rotations with 4 shnilar rotations where
barnyard meanure was applied at the rute of 12 tons per acre once
during the rotation, the average yield for the untreated rotations in
1932 was 64.0 bushels per acre. In the 4 rotations where barnyard
manure was applied, the average vield was 72.8 bushels, & difference
of 8.8 bushels in favor of the manured plots. Comparing the rota-
tions by 6-year periods, the avernge for the first 6 years of untreated
retations was 68.1 bushels and lor the treated rotations 67.6, a differ-
ence of 0.5 bushel in favor of the untreated rotations. During the
second 6-year period there was a difference of 5.2 bushels and for the
third 6-year period 7.4 bushels, respectively, in fuvor of the treated
rotations.

The yields from the allslfn rotations, both trented and manured,
are practically identical for 1932 and in the three 6-yenr pertiods,
1812-29. The 3 rotations, nos. 65, 69, and 71, in which ecertain
crops are harvested with livestock, are worthy of consideration. The
average yield for thesc 3 rotations in 1932 was 92.0 bushels per
acre, and rotetion no. 69 in 1932 produced the highest yield of any

rotation.
LFEARLEY

When the rotation experiments recorded in table 9 were started in
1812, barley was included in only 2 rotations, 1 continuously cropped
and the other in a G-vear rotstion where barley follows flax.
Neither method has proved satisfuctory. In 1923 a 3-year rotation
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was included in the scries, consisting of bharley seeded with sweet-
clover, sweetclover pastured, and corn. The average yield for the
6-yenr period 1624-20 was 46.2 bushels per acre, and in 1932 this rota-
tion produced a vield of 59.3 bushels per acre. The new harley
rotations included in 1928 have produced satisfactory yiclds except
in 1931 when all grain vields were low, due to unfuvornble climatic
conditions as well as a shortage of irrigation water.

Sutisfactory yvields of barlex arc obtained where the planting is on
good wround and following a cultivated crop.  When a nurse crop is
to be used in sceding ulfalfa or sweetclover, barley serves the purpose
hetter than either whent or onts.  Under proper management bariey
is one of the most profitable grains for feed that can be grown loenlly
under irrigation.  Since the building of the sugar factory in 1927,
Barley to o large extent has repliced ¢orn as a grain crop.

TasLe 9o—.dnnwal acre yiclds of barley for cach year, 1830-32, logether with the
average yivlds by G-year periods, 191228
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The yiclds of potatoes for the years 1930-32, fogether with the
avernge yields by 6-vear periods, 1012-29, are recorded -in table 10.
The snnual Nuetvations in the vields of potatoes have ranged within
wide limits. Rolations with manure have given uniformiy better
vields than those without this treatment, and for the last § years the
henefits of including mifells in the rotations are spparent in the form of
inerensed yields. The scusen of 1930 was favorsble for potatoes,
whereas growth conditions in the 2 following years were less conducive
to the harvesting of satisfactory yields. A poor stand of potatoes was
obtained in 1931, largely due to unfavorable weather conditions st
the time of planting and shortly thercafter, The Jow yields in 1932
were ciused by blight.  Three applications of bordeaux spray were
applied, but in spite of this the disease was not eflfectively controlled.
Heavy gumbo suils, such as predominate on the Belle Feurche project,
are not Tavorable to high vields of potatoes. If weather conditions
are favorablo, Tuir vields miny be expeeted, and these results indicate
that over a series of vears a farmer may expeet returns justifying the
inclusion of potatoes in his planting program if the crop is grown in
well-planned rotations following alfalfa or manure.
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TanLe 10.—Annual werc yields of potuloes for each yewr, 1930-34, togeiher with the
nverage yields by 6-year periods, 1912-28
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U Esvelusive of 1020,
WHEAT

Spring wheut is grown in {our rotations.  One plot is continuously
in wheat, and there are two Z-vear rotations where wheat follows
another grain crop.  1n the other two rotations wheat follows ulfalfa
in a 4-year rotation and beets in n 2-yeur rotation. The muaximum
vield in 1932 was 35.0 bushels per acre in a 4-vear rotation where
wheat followed alfalfa, and the minimum wus 15.5 bushels per acre
in plot no. 5-a, continuously cropped, whicl has returued an avernge
yield for 19 years of 14.0 bhushels per acre. For 21 years wheat
following beets in a 2-vear rotation has aversged 23.3 bushels per
acre.  Wheat following alfalfs in » 4-vesr rotation returned 25.1
bushels per acre for the snme period.

Winter whest has been grown in 2 rotations, 1 continuously cropped
and 1 in a 8-year rotation following corn. Neither method has
proved satisfactory. The average vield for 18 vewrs from the con-
tinucusly cropped plot has been 13.4 bushels per acre, and from the
one Jollowing corn it has averaged 13.3 bushels per acre for the same
period.

Under these conditions neither spring nor winter wheat fit advan-
tageously into the planting program of most irrigated farms in the
Belle Fourche area either as a cash crop or feed crop.  Over a series
of years oais, burley, und corn vield more than whest.

FLAX

Table 11 gives the annual yields of flax for the vears 1930-32, to-
ether with the average vields by 6-yvear periods from 1912 to 1929,
flax is grown in 3 rotations—1 continuously cropped, 1 in a 6-yeur

rotatien following corn harvested with hogs, and the other In a
6-year rotation following sugar beets.

The average yield for the continuous flax plot for 21 years was 9.7

bushels per acre. The average yield in rotation 65, flax following
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corn, for the same period was 15.0 bushels per acre, and in rotation
66, fax following sugar beets, the average yield was 14.6 bushels.
That flax impairs the productivity of the land more rapidly than
wheat or oats is not substentinted by these results, as the yields of
fiax in continuous cropping have been maintained as well or better
than the continuously cropped grain plots. Flax following corn or
sugar beets has done equally well as far as yields are concerned. Even
if the other factors were favorable, flax under irrigation is not a crop
to be recommended, becaunse of the difficulty in controlling weed
rowth. To hold the weeds in check as much as possible, seeding

as been delayed until about May 20, in order to sprout the weed
seeds and as far as possible eradicate them before the flax is planted.

TabBLE 11.—Annual acre yields of flax for each year 1980-32, together with average
yrelds by 6-year periods 1918-29

G=¥efr avernye
Crop serjuence

1018=1 1124
] 1]

o4 Flax, conlinmous. ... . . .. . . - .
.| Flax, onts, nlfalfs, $-yoar (hipped), corn (hopped) .
I Flng, burley, corn, winter wheat, red clover, sugar beels,

Annusl mean. ..
Maoximum..
Averope. ...

SUMMARY OF OBSERVATIONS ON THE ROTATION EXFERIMENTS

As a tule, crops following alfalla show incresses in yields as com-
pared with rotations not including allalfa or sweetclover, but those
increases are mich higher in rotations where the alfalfa is pastured
with sheep or hogs. The applicalions of manure have influenced
favorably the vields ol sugar beets, potatoes, and alfaifs, and in-
crensed slightly the vield of grain.  Sugar beets following a cultivated
crop have given fairly uniform good results, and sugar beets following
a grain erop without manure, or [ullowing red clover, or immediately
after alfnlfa have given low vields. Potatoes in rotalions which in-
clude manure or alfalin or both have given better yields than without
these treatments. The same is {rue of corn. Harvesting certain
field crops by pasturing with livestock has resulted in higher returns
per acre than harvesting in the usunl way and has given o marked
mcrease in subsequent erop vields.

Satisfactory stands of alfaifa have heen obtained by using grain
as A nurse crop except in years when grasshoppers are abundant,
otherwise sceding alfnlla without & nurse crop has produced the most
satisfactory stunds. The best resulis are obtained by fall-plowing
the land. This practice is particularty desirable in conneetion with
the preparation of the land for small grains and sugar beets.

The cutstanding advantages of a systematic rotation are: (1) In-
crease in crop yields; (2) the reduction in risks (including elimatic
conditions, plant diseases, insect pests, and price fiuctuations); and
(3) better distribution of labor and hence more economical production.

T —M—3
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The following cropping systems, based upon the observations of 21
years, are recommended in the irrigated rotations. On the lighter
soils of the project where the land is uniform, both as to quality of soil
and ease of Irrigation, the entire farm may be divided into seven fields
as nearly equal in size as practicable.  Four of these fields should
be in alfalfa each year, and the other three planted to such Crops as
corn, potatoes, sugar beets, or grain. Under such & system, one field
of alfalfa would be plowed up each year and another planted to grain
and alalfa to replace the one plowed.

On the heavy gumbe soils of low productivity, where much of the
land is too steep to irrigate satisf actorily when pianted (o n eultivated
crop, the most logical procedure is to plant such land to aifalfs and
continue it in this crop as leng as the stand remnins fairly good. In
the locations where the land, though heavy, is of hetter quality and of
such slope that cultivated crops may he irvigated without difficulty, a
3- or 4-year rotation may be used ns follows: First year, grain seeded
to swectclover; second year, pastured or harvested for hay if stock is
not available; third and lourth years, such crops as corn, potatoes, or
sugar beets. For maximum yiclds, manure should be applied at
least once during the cyele of the rotation. It is highly desirable
that the rotation scheme be so planned that suflicient feed is produced
for the maintenance of the farm livestock,

MIXED GRASS PASTURES

Mixed grass pastures planted in 1916 snd 1917 are still in good con-
dition arnd are recommended in cases where a permanent pasture is
desired.  For a permanent grass pasture, the foliowing mixture has
been found to give satisfactory results: Bromegrass, Fentucky blue-
grass, orchard grass, meadow fescue, and western wheatgrass, 5
pounds each, 2 pounds of white clover, 1 pound of alfaifa, and 5
poundds of sweetclover, making & tetal of 33 pounds per acre. The
mixture may be planted with a grain drill or sown broadeast and
lightly harrowed. ' In ecither case, care must be taken not to cover the
seed too deeply.

For convenience, a permanent pasture of from 5 to 10 acres should
he estublished, depending on the size of the farm and the number of
livestock. A desirable land preparation for establishing » permanent
grass pasture is good clean corn or heet ground, disked, leveled, and
harrowed before planting.  The planting may be done in the spring
with a nurse crop of grain. The nuorse crop may be kept elipped
during the summer, rather than harvesied for grain.  If elipped, 2
much better growth of the grass will occur and the pasture will be
more productlive the following year,

To obtain a maximum Carrying capacity on grass pasture, the ficld
shouvld be given an application of manure every fall or winter and
harrowed with a spring-tooth harrow in the spring. The grasses
used in the mixfure are not deep-rooied, and frequent Irrigations
should be applied to keep them in g vigorous growing condition
throughout the sumnmer,
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PASTURING SWEETCLOVER WITH DAIRY COWS

Rotation 37 covers a 3-year peried, eorn, barley sceded to sweet-
clover, and sweetclover pastured with duiry cows. ¥hen the cows
were turned into the sweetclover they did not take to it readily.
Although the quantity of milk varied but little when changing fo
sweetclover from the grass pastures, the cows jost in weight, During
the 11 years that sweetclover has been pastured, there has been only
one case of bloat,

Pasturing is divided inte two periods, the spring and summer
period, from about May 15 to August 15, when the sccond-year sweet-
clover is pastured, and the fsll period, from about August 15 to
QOctober 1, when the spring-sceded sweetcelover seeded with barley as
& nurse crop is pastured.  Like all other irrigated pastures, the sweet-
clover field should be divided inlo two lots, so that the stock may be
kept off the land during irrigation. By this method a much better
growth is obtained than when the whole srea is pastured continu-
ously. Handled in this manner, it appears from the results of the
past 7 years that an acre of sweetclover should furnish pasture for
two cows from about May 15 to October 1.

While pasturing dairy cows on sweetelover it is necessary to feed
some grain, which was done at the rate of I pound per 4 pounds of
milk produced. From the results obtained during the 7-year period,
it appears that swectclover may be included in the list of desirable
crops on the heavy gumbo soils of the Belle Fourche project, not
only for the actual cash returns per acre Jor pasture but for the
beneficial effects on subsequent crop yields.

PASTURING ALFALFA WITH HOGS

In connection with two of the Irrigated rotation experiments, the
third year of alfalfa is pastured with hogs. Onc is rotation 65 and
consists of 8 years allalfa followed by corn, llax, and oats. The
other is rotation 69 and consists of 3 years of alfalls, 2 crops of corn,
and 1 of vats. The third-year allalfa and the corn in cach rotation are
pastured with hogs. While on alfalfa pasture, the hogs are led 2
pounds of corn daily for ench 100 pounds live weight. Each of the
two plots of alfaifa 1s divided into two lots and pastured alternately,
the hogs being changed every 2 weeks,  This arrangement resuits in
g more uniform growth of the alfalfa and greater convenience in
irrigaling, The pasturc secasen is divided nto iwo perviods—ithe
spring period from early May to July, when fall pigs are used, and the
summer period from July to Septenber, when spring pigs are uiilized.
Changing from fail to spring pigs about July 1 cannot be recommended
as a farm practice.

When the experimient was begun, the objeet was to obtain the
largest quantity of pork to the acre of alfalfn, while the practical
problem is to obtain the cheapest gains for the grawmn fed by utilizing
al{nlla pasture as o supplementary feed.  Tho vesults for the 18- and
20-yoar perivds are as lolows: The total uverage live weight per
pere for the two rotations is 2,253 pounds, or ab the rate of 20 {all
pigs lor the spring period and 30 pigs for the sunimer period. The
total gain per acre has been 1,862 pounds of pork, requiring 5,331
pounds of corn, or at the rate of 2.87 pounds of corn Tor 1 pound of
pork. The results of pasturing slfalfs in ratation 65 for 20 years
and in rotation 69 for 18 years are shown in table 12
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Tazsun 12.—Results af pasturing alfalfa with hogs in retations 65 and 89, 1915-82

Waight, nere busls

Ratn- Crain fod

Yuiar tion | Length of Per pognd

ne. tost J{.E;ﬁt Crain fed Chain of gain

Days Favnis Pountis Poundy
{TH] 65 o4 , i, 4.0
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it d 17 2, 95 1,682 318
B T 123 2,051 1,422 440
1032 i { oh 106 563 5oz | 1L, 716 413
oo - - = i} [ @, 509 508 1, 500 3.54

Averages;
Hotadinn 85 {20 yenrs) | LS 2,94t 1,844 2.4
Rolatian 89 (18 yearsh. | 1 | o973 1, 550 2,82
PASTURING CORN WITH HOGS

The resnlis of harvesting corn with loga
. Ll = kN 3
periods are as follows: The average length of the test was 25 days;
average inilial weight, 91 pounds; average daily gnin, 1.68 pounds,
o 5 1 ] fal [ ] t p

requiring 4.2 pounds of corn for 1 pound of gain.

for the 18- and 21-year

The average yield

of corn per acre for the period was 50.6 bushels per aere which pro-

duced 694 pounds of pork.

_ 1 Table 13 gives the results of hogging
corn for 21 years in rotution 65 and for 18 years in rotation 69,
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TasLk 13.——Results of harvesting corn with hogs tn rolations 65 and 64, 1912-32

Weiglt, sere lasis Corn Avernge per ple
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yenrsy. ... L. a1 1, Wl
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PASTURING ALFALFA, CORN, AND BEET TOPS WITH SHEEP

Rotation 71 covers a 6-year period, 3 vears of alfalfn and 1 year each
of corn, beets, and oats. The third year of alfalfa is pastured with
ewes and lambs, and the corn is harvested with lambs.  From 1916
to 1923, inclusive, the ewes were removed about the latter part of
July and the lambs pastured for the remainder of the season.  TFrom
1924 to 1932, inclusive, the lambs were taken ofl the aifalfs and sold
about the first week in August, when they bad reached a weight of
nhout 85 pounds, which is considered a good marketing weight.  The
ewes were retained on the alfnlfi pasture until the early part of Octo-
ber. On alialfn yielding 4 tons per acre, the corrying capscity per
acre would be at the rate of ahout 8 ewes from May 20 to October 1
and 12 Jambs from May 20 to about August 1. 11 this alfalfs was
fed as hay, it would be equal to about 4.5 pounds pei head a day.

The results of pasturtng alfalfa on an acre basis from 1916 to 1932
are given in table 14.




22 TECHNICAL BULLETIN 454, U.S. DEPT. OF AGRICULTURE

TavrLe 14.—Resulis of pasturing ewes and lambs on alfalfa, 1816~82

r - Average inilisl Pasturing perlod Avernge gnin of
Nunther of welght for— for— inmbs

: Daily per
Ewes Lawnbs Lambs lnmb | Peracrg

Ponnds | Pounds Aays Faurd | Poundy
¥ gy 0.23

80
{12

Wi L

[ 9% 59 54 5000 07 00.00 0000 42 0 09 60 0u 1o 13

Alaximum,
Minimam, .
Avernge.. ..

The average daily gain for this period was 0.4 pound per lamb, and
the average fotal gain per acre was 398 pounds. When pasturing
sheep on alfalfa, certain losses [rom bloat may oceur.  Farmers on the
project who pasture sheep in Inrge numbers hiave sustained losses, but
they have not been considered henvier than those which occur on the
range from other causes. Tt is much safer to pasture lightly than too
closely, and more satisfactory gains are obtained. The pastures
should be divided into two equal parts, and the sheep changed from
one to the other about every 2 or 3 weeks.  This will permit the land
to be irrigated during the vacant period.

The corn plot in rotation 71 was pastured with lambs, and as seon
as the heels were harvestod they nlso kad access to the beot tops.
Since 1924 alfalfa hay in racks has been substituted for the alfalfa
asture.  The Inmbs are generally turned in on the corn early in
écpt.emher, and lor the first 2 weeks they feed on the leaves and husks
of the corn hefore they go into the grein.  No digestive disorders have
been noted which could be attributed to overfeeding of corn.  Table
15 shows the results of the experiment with Inmbs from 1916-32,

The average total gain per nere was 663 pounds, supplemented with
1 acre of beet; tops and alfalfn hay fed in racks. In 1930, which repre-
sented an average year, it required 1 acre ol corn yielding 63.7 bushels,
1 acre of beet tops, and 7,640 pounds of alfaila lay to make a guin of
832 pounds. It required 4.3 pounds of corn and 9.2 pounds of alfalfa
to make 1 pound of gain. The average daily gain for a period of 72
days was 0.34 pound.
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TasLk 15.—Resulls of harvesitng corn with lambs, 1916-32
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PASTURING SWEETCLOYER WITH SHEEP

In 1928, two 4-year rotations, including sweetclover, were added to
the present series, in which sweetclover 1s pastured in the fall of the
first year and ull of the second yenr. The avernge results of pasturing
these rotations the second year are shown in table 16,

The lambs have been taken out about August 1, when they gencrally
reached marketable weight. The ewes are continued on the second
senson’s growth until the spring-seeded sweetclover has become well
established, which is generally the latter part of August, The sweet-
clover will furnish fall pasture for the ewes for about 40 days. Like
all other irrigated pastures, the sweetelover pasture should be divided
into two lots, so that the stock may be removed when an irrigntion
is required. By this alternation a much betier growth is obtained
than when the whole ares is pasbured continuously.

TavLe WG—Kesulls of pasinring cwes awd lambs on sweelcover, 10:28-32

- v b Avernge  initfat Pastarioe perlod Averape eain of
Numher of welsht for - for— Ininbs
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MAXIMUM CROP PRODUCTION

A cropping experiment o obtain information as to the maximum
yields which could be obtained from certain crops was inaugurated
i 1920. In this experiment it has been the aim to use such cuitural
methods and crop sequences as have been found to give high yields
in the irrigated rotations and in other experiments at the station.

In this experiment 10 erops of local importance with the following
crop sequences were used: Rotation no. 1, oats, corn, mangels (half
sugar); rotation no. 2, spring wheat, potatoes, sugar beets; rotation
no. 3, barley, potatoes, mangels (Mammoth Long Red); rotation no.
4, corn and flax; rotation no. 5, winter wheat and summmer fallow;
and votation no. 8, alfalls plowed snd resecded every 4 years. Ma-
nuro was applied to all cultivated crops and alfalfa’each year at the
rate of 18 spreader loads per acre. Where plowing was necessary this
was donein the fall.  In table 17 are given the yields in the maximum-
production experiment [or the 12-yoear period 1920-31.

TasLe 17.—Yields of crops in mazimun-production experitents, 1920-31

Crop et fogme v | ez | owes | | e | oroes | oo | e | on ““‘g‘g'
41 A& g wE 60el Aoil 4wl Lan 6o eodl da0f soa
001 R0 | AT [RGB 0 AR [ 4T | OE [ A E LAl | aan | 471
B9 204 1105 | 0 |20 [o0ow | 0s fenT (206 w07 (VT I8
S [ A8 T [ave|oa | enslant Mooty | s
wezlio | g6 ey | walae o R L
Mungeds:
Hull supor._tons. 18,5 30,5 | 340 (30,0 [ 140 [ 8459 [ 268 | 252 | so | ste |3 fon 4 | aLs
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Red..._tans posfang i antasalme|welosylanatangtaen ! oanslans
Polnatoes___ bushels.. 08,3 [1224 5 [108.0 [264.0 58010 (010, 4 |08 0 {013 B51 % (25102 [255.0 |205. 7 (om0 8
anlts ___________ doo. [0.3 (48,3 | ona [ a0 ot (et 74 [ana {800 87 [Be e | aws Moy
" hoat
SRR .. oo i | 9m 7 a2 g oy | wny [ oSy | s | 885 ) o6n |4t | s | 267
Winter....du.. o | das | mo pezafeny anal ol ass oy 105 | AR

The yields in this experiment for the 12-year period have been
consistently high and it 1s belicved of n magnitude sufficient to cover
production costs at the prevailing locel prices for that period.

VARIETY TESTS OF CEREALS

During the period covered by this report, a number of varieties of
spring wheat, oats, barley, flax, and corn were tested for the purpose
of determining which are best adapted to the local conditions under
irrigation.

SPRING WHEAT

In 1926 the wheat was planted on lend previously in potatoes, on
corn ground in 1927, 1928, and 1929, and on sugar-beet ground in
1930, 1931, and 1932, In all instances the land was disked only, and
the wheat was sceded ab therate of 5 pecks per acre with a disk drill
in triplicated fifticth-acre plots.  The results are recorded in table 18.

For the 7-year period, Kubankn, s durum variety, yielded 30.8
bushels per acre. Of the bread wheats, Reliance has the highest
yield, followed by Ceres and Marquis. In 1928, four new varieties
were included—Mindum and Nodak of the durum varieties and
Marquille and Suprete of the bread varietics.  For the 5-year period
1928-32, inclusive, Nodak yielded 4.3 bushels more thun Kiubanka
md Mindum 2.0 bushels more. The bread wheats, Marquillo und
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Supreme, yielded less than either Reliznce, Ceres, or Marquis during
this same period. Reward and Hope were added to the test m 1929
and Federation and Champlain in 1930, but none of these new varieties
has proved superior in yield to Reliance or Ceres. In 1927 unusually
low yields werzs harvested, which was attributed to unseasonably late
seeding on May 26.

TanLe 18— Yields of wheal varieties under irrigation, [826-32

Avre vlelds of wheat

Voriely
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Thatcher (Minne
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QATS

The oat varieties tested in 1926 were planted on land that was in
peas the preceding year, on alfalfn Jand hog-pastured in 1927, disked
corn ground in 1928, 1929, and 1930, disked potato ground in 1931,
and disked beet ground in 1932. The oats were seeded at the rate
of 10 pecks per acre with a disk drill in triplicated fiftieth-acre plots.
The low yields in 1927 were due to the late sceding date of May 26.
The resuits for the last 7 years are shown in table 19.

TanLe 19.—Yielids of oal varietics under irrigation, 1986-32

Acre viekls of puits

Variety e

T 1927 1428 1024 1430 1HdE 19382 Avernge
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! Tha yicld of Hull-less oats i5 compmtad on the basis of 32 pounds to the bushal,
AT —11—
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Of the early varicties, the Sixty-Day has given the best yield, 70.8
bushels, which is 4.9 bushels niore than Gopher. Of the five mid-
season varieties, there is very little choice. The Silvermine and
Swedisl: Select show a slight advantage. The White Russian is o
late variety, about 10 to 14 days later than the midseason types.
It has returned yiclds less than efther the early or midseason vartotics
and for this reason is not recommended for western South Dakots,
The Hull-less gave the lowoest averace yield of all the varieties and is
not recommended except when needed for special feed requirements.

BARLEY AND EMMER

The barley varieties and the White Spring emmer from which yickis
are compared were planted on disked corn ground in 1926, on alfalfa
hog-pastured and fali-plowed in 1927, and on corn ground in 1928-32,
inclusive. The barley was seeded at ihe rate of 8 pecks per acre
with a disk drill in triplicated filticth-acre plots. The annual and
average yietds of these ceranls ave recorded ip table 20.

TanLe 20— Vields of barley variviivs compinred wilh yiokds af cmmer under irrign-
Hon, 199582

—_— ~—
Acri yigid
Yarioty e _
g 11 1423 L I T T [hin] 11T A veragm
. } U

Harley: Husleels [Dushels | Hthels | Bushate Itushels (Hushels | Brhets | Brshets
Frebi (L WS, ... . W8 i H.0 ik 5 BLY | 1% 48, 8
Coas1 (€, 1. 600 I oasa) msef firl wal e Foee 01
Financhen {1 P 4.4 424 4 i ({2 .8
Chevaller. ..., oma) Aoy ] oana| nEs 28 4.0
Minsturd (OLL 155083, A E1N k| i 441 Ik - [ 472
A L I B I R T I N R B 36,7
Witte Smyrng (0,1, 155 I R L2 2§ 427 Tl w0
Awnless Horsford (C.1, 507y T 0 T gl Er T 14, o, 4
Noli-loss Nepad 00,1, Hny H . 14 26,0 F5 8 LIN i
Comnfort (000, 4078 ... .. g . e . voiewad ST 407
Velval {(V1, 4252 Lo e [ I, 324
X2 Redleld. _ B N N S 0.4
=240 Naw Frn | - . 7
X241 Redfield. . : . BT
{iinhron (F.I. ASTTY. . . L . B
Clessn ({1! 183y . . Lo, 4 . : BTG L.l
Linn X Manchari (C), 6 .~ PN S HE AR I T 3 PR

Eminer (32-pound bhashel]. S L LT TS ‘ ®/AE s owma s 52

: | i

The yields of emmer in pounds of grain per aere were less than the
better varisties of barley. = The Trebi (C.1. 936, a six-rowed variety,
produced the highest yield per acre during this period. _ White
Smyma, Awnless Horsford, and Huli-less NepuT were included in 1927,
White Smyrna is a close second in yield for the G-venr period and has
proved to be one of the best varieties to grow under dryland condi-
tions. The Awnless Horsford and the Huli-less Nepal produce grain
of good quality, but the vields are low in comparisen with other
varieties.  In 1930 Velvet and Comfort, smooth-awned varieties, were
included in the test, and for the 3 years the yields have not compared
favorably with either Trehi or White Smyrna. A comparison of the
yields in pounds per acre of bavey and White Spring emmer during
the 7-year period 1926-32 is as follows: Trebi barley, 2,342.4 pounds;
White Spring emmer, 1,894.4 pounds. .
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CORN

In 1926, 1928, 1929, 1930, and 1932, 20 varieties of corn were grown
under irrigation for the purpose of ascertaining the varieties best
adapted to local conditions. They were planted in triplicated plots,

TaBLE 21.— Yields and condition af corn variclies grown wnder frripation, 1926-32

['The excess moisturs eontent, at busking Liwe (columns 13-18) is piven as o percentage of the air-dry weight
uf Lirmn !]1fl.er Lelpg alr-dricd for approximciely 1 mopth, wihen it still contnined about 12 percent of
maistire K

.-\cru‘yicld of gruin Acre yield of stover

f

Vorioty

w0 | 1090 | wse 1 [ 1w | g | AVER

1
gy b
1926 § 1528 e

10 11

3
&
5

Bu.
LI

=
[
—

-

ML

Jal
]

o
bk ol e
N )

—rea
EnaR e Chgs e w)

Yellow dent:
North kot e -
Minnesols No. 13 -
Al oo
All Linkota,
Black Hills.

Henlzel, Vale...
1iugh Felden, W W
Whila Cap, Spearfish._.. |-
Wisennsin No. &
Clo, Somin
Whiies dent:
Puyne..
Silver King.
Rustler..—. ...
Northwesicrn denl. .

L= R o RN = L R ]

b 00 B B2 AT

105
57,6

B RS RN =y X E Y R g ]

[ =[N ]
rm??.

(Lt N2 e =
e
fl ash ikl L el b
(=L

o]

W pfe P £
REES
o T -
= -

1 G S S

[ER,
g

0, 5

Gonin condlliuns at husking thine

Variets Exeess molslure conkenk Bolt vorn : Shelled corn

15

Jret Lt F
1] 18 12

B o o mcaam o

Mipt:
el o meeien -
it e 2
Ixisen White____._... . 18
Slowarl. . U .

Yellow dent:
North Rakotn...._...1 11
Minnuscin No. 13
Ao

.__
i)
Gi=1 I

1
1

rELEEE

]

._.._
maeSo

b

B2k E e G O —
bl -1l 2

—
L=l i

Neatzel, Vule.___._..
Hugh Folden, Whhe-
WO e ce e e
White Cap, Spearkish.
Wisconsin No. 25
Ny, Boime
White dend:
Payne
Silver King
Rustler
Northweslern dunt

T G e T
[T
b3 =

e b2

==
[= Ty
[=2=1-F~ T —] L E—f=]




28 TECHNICAL BULLETIN 454, U.5. DEPT. OF AGRICULTURE

there being fwo rows in each plot 132 feet long; the hills were spaced
to 42 inches in the row and thinned to three stalks, In table 21 the
annual and avernge yields {or the 5 vears are recorded. The vickls
are computed from the airdry weight at 70 pounds per bushel of ear
corn. Also the condition of the corn when harvested and the pee-
centage of grain are shown.

At the time of husking, each variety was weighed and samples
taken to determine the loss of weight in air-drying. This excess
moisture at harvest time 1s given as the percentage of air-dry weight
of corn after drying from 3 to 4 weeks, when it still contained nbout
12 percent of moisture. The loss is shown in columns 13 to 18 in the
table. The perecntage of mature corn was determined by segregating
the immature enrs and weighing the resulting mature ears,  The per-
centage of shelied corn was determined by weighing the air-dry corn
lefore and after shelling.

Qf the fAint voricties the Gehu bas proved to be the earliest matuar-
ing of those included in the test.  This variety vields well and may he
advantageously utilized f{or early pasturing. Of the dent varieties,
Payne White Dent, Spearfish White Cap, and Alta are the outstand-
ing varieties. In years favorable to corn production, Alta and Spear-
fish White Cuap outyicld Payne White Dent, although this Iatter
variety has proved te be the most satisfactory during years unfavor-
able for corn production.

VARIETY TESTS OF FLAX

The flax varieties which have been tested were seeded on disled
corn ground in 1926, [all-plowed wheat ground in 1927, disked corn
eround in 1928, fall-plowed sweetelover pasture in 1929, disked corn
ground in 1930, disked sugar-beet ground in 1931, and lall-plowed
sweetelover pasture in 1932,

The flax was seeded with a disk drill at the rate of 40 pounds per
acere in triplieated fiftieth-acre plots. In 1928 two wilt-resistant
varicties, Red Wing (C.1. 320} and Bison (C.1. 389), were included
in the test. Tor the 5-vear period 1928-32, Bison has given the high-
cst average vield. In 1931 Buda was added to the test, but so lar
las shown no partieular merit.  The anoual and average yields of
Nax [rom 1926 to 1932 are recorded in table 22.

TanLi 22.-=Yields of flor varieties under irvigelion, 1826-32
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VARIETY TESTS OF BEANS

On the heavier soil types characteristic of the Belle Fourche area
it is doubtful if the production of beans will be able to compete suc-
cessfully with certain other more promising farm crops. However,
the possibility that the Tarmer might grow small areas of beans for
home consumption justified the inclusion of some of the more promis-
ing varieties for the purpose of ascertaining the relative vields.
Twelve varietics have been under abservation for 3 years, and the
yields are given in table 23.

In 1926 the beans were grown on disked pofato ground, in 1931 on
flax ground, and in 1932 on pastured sweetelover ground fall-plowed.
They were planted in triplicated fiftieth-acre plots.

The vields of the stringless varieties have not proved satisfactory,
and their production as o commercial crop dees not appear to be
warranted on the beavy gumbo soils similar to those existing where
this test was conducted.  The Great Northern (ield bean has given
foirly satisfactory results, as has the Ito San variety of soybean.

TanLg 23.— Yields of bean varicties wnder freigetivn, 1926, 192 and 1932
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VARIETY TkLSTS OF POTATOES

Potatoes are a crop of some importance in the Belle Fourche area
and may well be included in the cropping system, particularly on the
lighter soils of the project. A varletal test o potatoes hins been
conducted for the purpose of securing information relative to the
varieties best adapted to the loeality.

In 1926, 1927, and 1929 the potatoes were grown on irmgated land
that had been in swectclover, pastured with sheep and fall-plowed.
In 1928 the preceding crop was grain, manured at the rate ol 12 Lons
per nere and fall-plowed. It was grown 1n triplicated plots of two
rows cach, the rows heing 42 inches apact and 132 feet long. The
acre yields and percentages of marketable tubers grown during this
period are given in table 24.

The highest yields of all varieties were harvested in 1928, when the
potatoes Toliowed grain manured. The lighest per acre rield was
from the Bliss Triumph of 234.8 bushels, ol which 90 percent were
marketable, followed by Lrish Cobbler, 228 bushels, 89 percent marlket-
able, and Early Ohio, 204.8 bushels, 90 pereent marketable. One of
the main factors influencing yields Is the plunting of sced potatoes
whicli are free from disease. This is indicated in table 24. Bliss
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Triumph was grown from loeal seed, with a yield of 162.6 bustiels per
acre, as coinpared to 210.1 bushels from certified seed, a difference
of 47.5 bushels in favor of the certified seed.

TanLE 24.—Vields per acre of piate variet{es wnder frrigation, 192625
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SILAGE TESTS

Tests of silage crops have been conducted sinee 1917, The vari-
eties were grown in triplicated plots of four rows ench, 132 feet long
and 42 inches apart. The annual yields from 1928 to 1929 are
recorded in table 25. The silage corn has been planted at the same
time as the corn grown for the grain, usually about May 15, The
corn is generally harvested betwoeen September | and 15, and at that
time the grain of the eurlier vurietios usually is well dented. At the
time of harvesting, samples were taken of each variety for dry-weight
delerminations. Thesc results are ulso given in table 23,

TanLe 25.—37eld and dry-matter content af stluge crops grown wnder irrigation,
15220
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During the 4 years, Minnesots No. 13 sorge has given the best
yield per acre. In no year has the Early Murdock, Red Cob, or
Sweet Fodder had matire corn. The same variely of corn that is
generally grown {or grain should be used for silage.  In previous tests,
Dalcota Amber sorgo has been ncluded, and the yield per acre has
been found to be about the same as corn, but cane silage is not
relished so much by livestock, and the same is true of Mammoth
Russian sunflower.  Where corn can be growa suceessfully it 1s to be
preferred.
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WINDBREAK PLANTINGS

ON DRY LAND

Tests of various species of trees for shade and windbreaks have
been conducted in cooperation with the Division of Dry Land Agri-
culture and the Forest Service. In 1909 the following species were
planted with the exception of the hackberries and the Austrian pines,
wihich were planted the following spring:

Comman nnne Scientific unne

Ash, green Frozinus lanceolata.
Cedar, red Juniperus eirginiane.,
Elm, American . {iimus americana.
Hackberry Celtis ap.
Hanexlocust Gleditsin triacanthos,
Laenst, hlack . Robinia psendovcacia.
Pea-trec, Siberinn Caragann arborescens.
Pineg, Austriun Pinus nigra.
Pine, Scoteh Pinus syloestris,
Paplar, northwest .. _.__... cmeeeae Populus sp.
Russian-olive Flacagrins angustifolia.
Spruce, Black Hills. ..o _._. - Picea glawen alberitana.
Willow, Russian galden Horticultural wvaricty of Saliz
vifellina.
Willow, white_ . ... = Saliz alba.

The Jand was broken in June 1908 from native sod and was thor-
oughly replowed in the early fall, in order to kill out all native vege-
tation. The spring and summer of 1909 was very favorable to plant
growth, and good stands were obtained from all varteties. All sur-
vived the winter of 1908-10 without serious injury, except the black
locust and the Scotlch pine. The Austrian pine planted in 1910 was
a total failure, and only about half a stind of haclkberry resulted from
planting made thut year.

During the winter of 1912-13 the cottonwood, black locust, and
white nnd golden willows were killed to the ground. This appeared
due to their having been wealened by drought and thus made more
subject to injury by low winter temperatures. However, with the
exception of black locust, these species came through successfully
when irrigated.  For the first § yenrs, the green ash had the appear-
nnee of the most promising tree for dry-land conditions, but in 1917
the trees were badly infested with borers, und neuarly all died during
the summer of 1918. :

The trees planted in 1909 were spaced in rows 6 leet apart and 4
fect: apart in the row. Cultivation was possible only for the first
3 1o £ yvears. Weeds and native grasses soon infested the plantings
and the trees gradually died, until in 1930 only four species survived.
These were the honeylocust, Russian-olive, Siberian peu-tree, and the
red cedar. During the past 10 veurs even these species have made
little growth (fig. 4).

In 1923 another planting wns made. The land was summer-
fallowed the year helore planting.  Three of the surviving varieties
of the first planting were used, whieh included honeylocust, Russiin-
olive, nnd American elm.  The rows were 16 feet apart and the plants
spaced G feet apart in the row, The first scason was very favorable
to prowth, and good stands were secured.  These (rees have been
given clean cultivation to date and made excellent growth, except the
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American elm. This species (fig. 5), even with the wider spacing, does
not appear to be adapted to dry-land conditions in western South
Dakota.

The resulte, thus far, indicate that where the trees are not irrigated
2 spacing of about 24 feet between rows and 6 feet between the trees
m the row is advisable. With the wider spacing, very little hand

Fiaeng 4.—Russlan-glive apd Siberian peti-iree nl the left, ackberry and Amerlen el jo the center,
utid] homeslocest ot the right,  ‘Trees planted in 1909-10 on dry Tend, spacing 6 by 4 feet.  {Photogra ;»heti
Aug. 15, 1131

FicURE s—Uoneyloeust ab the left, Anericnn plm in e conter, snd Hussiati-olive at the righl, Trecs
planted In 182, Spacing rows 18 feet apmrl amd 6 fect npare in the row, indicatimg the dosirability of
wider spoeing uned cleun cultivation when the planing 15 nor frrigeted, (Photopraphed At 15, 1051)

work is necessary after the trees nre estublished, as weed growth can
be controlied by cultivation.

The land where trees are to be planted should be free from weeds
and native vegetation previous to planting. This may be done by
using a cultivated crop, but preferably by sunumer-fallowing. Of the
surviving species tested, honeylocust, Russian-olive, red cedar, and
Siberian pea-iree are the most desirable,
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ON IRRIGATED LAND

Abont 7 acres are used for testing trees under irrigation for wind-
break purposes.  Plantings were begunin 1912, Table 26 records the
species of trees, date of planting, and height in 1930.

TanLE 28.—Nesulls of iree plantings wnder irrigation
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Before planting trees under irrigation, it is advisable to destroy
weeds and native vegetation. This may be done by growing a eul-

Fioras 6.—A view of o port of the grounels of the Belle Fourche stndfen, shortiy afiee the station wus estab-
Hshed aird belore the windbreak plantings were made,  {(Photopraphed I Leeetiber 1910, ot pare
with flp. 7.}

tivated crop, but summer-fallowing the season prior to planting is
preferable.  To insure plenty of masture for the spring planling, the
land should be irrignted the previeus fall. The young trees should
be trrigated immediately alter planting.

In the first planting the plan was so outlined that the spacing be-
tween rows was 8 feet with the trees spaced 4 fect apart in the row,
This spacing is too close. even under irrigation. Rows 12 feet apart
with trees G feet apart in the row are more convenient for cultivalion
and have been found to result in a better tree growth.

Trees not more than 2 yenrs old are recommended, as they cost less
and aremuch more casily estublished thanoldertrees,  Thelandshould
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be kept free from weeds by frequent cultivation and should be irri-
gated frequently during the summer. A late-fall irrigation is desir-
able, as it has been found that the trees will withstand the low winter
temperatures with less injury than will be the case if the soil is per-
mitted to become too dry. During the first 4 or 5 years after planting,
the trees should be kept free from weeds by cultivation. After the
trees become well established, & mulch of straw helps to keep the
weeds down and aids in preventing soil erosion. Mulching is particu-
larly desirable if the windbreak is loeated on sloping Jand.

From observations to date, Russian-olive, honeylocus$, Arnerican
elm, cottonwood, Black Hills spruce, bull pine, and Siberian pea-tree
seem to be well adapted for windbreak purposes under irrigation in
western South Dakota. These tests further indicate that Black Hills
spruce and bull pine should be more extensively utilized. For the
first few years the evergreens make a rather slow growth, and for this
reason it is desirable that they be planted between rows of species

FiGrne T—A view of part of the gronds s the Belle Fourche station, indiestdag the attrnetiveness of n
lawn und thoe etfeetive windbreak in the Inrekgrouml,  {Pholopmnphed July B8, DAy

that grow more rapidly, these rows to be removed when Lhe eVOergreens
have reached suflicient size.  For windbreak purposes, evergreens are
much more effective than deciduous trees,  The white and zolden
willows have proved salisfactory and grow rapidiy when planted
where the soil moislure is abundant, 15’ is the ease adjacent to un
irrigation diteh. The Chinese eim makes a very rapid growth and
lias proved to be relatively free from disease, but has not been lound
hardy in this locality. Some yvears injury is confined to tip-killing,
but during more severe winters it may be killed to the ground. For
this reason it is not recommended where permanent plantings are
destred,

The location of farm buildings, the windbreak plantings, the selec-
tion and arrangement of the ornamenial plantings, and the size and
location of the lawn are all worthy of consideration. The attractive-
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ness of the farmstead is a source of continual satisfaction to oceupants,
and it enhances the value of the property (figs. 6 and 7). On an 80-
acre farm, the size of the farmstead would probably have to be limited
to 5 or 6 acres, but on a larger furim this may be increased to 10 acres.
The most important consideration is the location. Whenever possible
the farmstead should be loeated near the public highway and at the
seme time have the fields readily accessible.

In the Belle Fourche area the prevailing winter winds are from the
north and west; consequently, the main windbreaks should be located
on these two sides. The house should be next to the main entrance,
with appropriate lawn and ornamental plantings, and should be sepa-
rated from the barns and yards by screen plantings. The barns and
vards should not be too close to the living quarters. A minimum dis-
tance is 200 feet, but this may be increased advantageously if space
permits. Where possible, the barns and yards should have a southern
exposure. The arrangement of the lawn and ornamental plantings
may be simple and yet attractive. The plantings should be in groups,
leaving the lawn open, which permits it to be properly cared for wath
minimum effort (fig. 7).

The ornamental shrubs chiefly featured in ibe station-grounds
planting program are as lollows:

Boxelder Aeer negunde.
Cranberry, highbush Viburnum sp.
Carnus Bp.
Elder, cutlenf American Ho{rticl_lltural variety of Sambucus cana-
denyis.
Elder, golden American Do.
Honeysuckle, Tatarian Lanicera lalaricn.
Lilae, common white Hortieultural varicly of Syringe midgaris.
Mockorange Philadelphus sp.
Snowhall, common Horticultural variely of Viburnum opulus.
Spirea, Vanhoutte A hybrid Spireca.
Yellowberry currant Harticultural variety of Ribes aurenm.

FARM ORCHARDS

The comniercinl production of the larger fruits, such as apples, is
not a promising farm enterprise on the Belle Fourche project, partic-
ularly on the heavier soils. However, the advantages of the home
orehard, both under dry-land and irrigated conditions, for supplying
fruit for heme consumption should not he ignored.

Under dry-land conditions in 1913 the following varieties of apples
were planted: Wealthy, Oldenburg (Duchess of Oldenburg), Jewell
(Jev. ¢l Winter), Hibernal, and Malinda,  The crab apples included
consisted of the following: Florence, Virginia, Transcendent, and
Minnesota. The trees were spaced 33 by 33 leet apart and have been
given continuous clean cultivation. These trees began to bear in
1920, and have produced some fruit every year except when unusually
late spring frosts have occurred.  The trees have been maintained in
a healthy growing condition in spite of the fact that they have been
dependent solely upon rain{all.

In 1916 the Toilowing varieties of apples were planted in the irvigated
orchard: Wealthy, Hibernal, Longlicld, 'atten, Yellow Transparent,
Jewell, Oldenburg, and Ben Davis. Af the same time there were
included crab apples as follows: Virginia, Minnesota, Florence,
Whitney, and Transcendent. Steck 1 year old was used and is
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recommended.  All varicties except the Ben Davis, which was winter-
killed the first winter, have been maintained in a satisfactory growing
condition.

The trees were planted 20 by 24 feet, but this has been found to be
too close, and a spacing of from 35 to 40 feet is recommended, par-
ticularly on the lighter soils. For the first 6 years the orchard was
given clean cultivation, but this proved to be unduly expensive.
In 1922 the orchard was seeded to red clover with the exception of a
space about 10 feet around cach tree, which was kept fallow, and later
mulched with straw manure. Red clover has proved to be an excel-
lent cover erop, and some returns have heen realized from the crop,
pardicularly when the trees were small.  Every ather yvear the second-

Fiavse S.—Irrigated orehard 8t the Belle Fourele stallon, shawing n cover erop of red dlover.  Props
pnnted in 1006, (Photosruplied Aug. 15, 1911}

cutting clover has been allowed to go to seed. This method has
n}ﬂintl)aincd & good stand of clover since it was first planted in 1022
(hg. 8).

%rom 1916 to 1920 seven varieties of plunis were included in the
orchard plantings, both under dry-land and irrigated conditions.
Those planted included the Wolf, Wyunt, Desoto, Compass, Sapa,
Waneto, and Hanska. The planting, which was not irigated, sur-
vived only about 10 years. Those grown in conjunction with the
irrigated orchard have survived and have proved to be frirly satis-
{actory as a fruit crop.

No special precaution: or treatments are required for the proper
maintenance and care of the home orchard other than those stated.
The usual spraying for insect control is desirable. To obtain the
best results, the trees should be pruned annually. It is desirable to
head the trees low, in order to avoid injury from severe windstorms,
which oceur frequently.
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HOME GARDENS

A substantial reduction may be made in the total costs in farm
enterprises by having a well-planned garden (fig. 9). The necessary
cash outlay is small, quite out of proportion to the saving that results,
and there 1s the satisfaction of having fresh vegetables at hand during
the summer months and a supply stored in the cellar to draw upon
during the winter.

Good soeils should be selected, having a slight slope to facilitate
irrigation; and it is desirable to bave the tract protected by a wind-
break. The land should be heavily fertilized with well-rotted barn-
yard manure disked in, followed by fall-plowing. As soon as the
ground can be worked in the spring 1t should be disked, leveled, and

o

Ficvig S.—Yogetnble garden ol the Belle Fourche stotion,  (Fhotographed Awe 15, 14951

harrowed until o good seed bed is obtained. The size of the farm
garden may range from one-half to 1} acres, depending upon the
size of the family. Since cucumbers may be regarded as a cash crop,
one-quarter to 1 aere of this crop often may be ndvantageously utilized
as o supplementary cash income for the family during the summer
months,

It is advisable to have the tract arranged and the rows so spaced
that hand labor is reduced to the minimum. To keep the crop in
good growing condilion, continuous and elean cultivation should be
priccticed. Light furrow irrigation at frequent intervals is advisable,
Early-ripening varieties adapted to the locality should be used, and
in many instances the harvest season may be prolonged by successive
plantings. The hardier varieties should be planted as soon as the
ground can he worked,
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A wide range of vegetables adapted to the northern latitudes do well
on the project. The following varieties are among those which have
given satislactory resuits:

Cabbnge: Tarly Jersey Wakeficld, Copenhagen Market, Premium Flat Dutch,
Caulitlower: Dwarf Erfurt and Early $nowball,
Beets: Croshy Bgyptinn ¥arly, Detreit Dark Red, and Blood Turnip.
Radish: Freneh Breakfast, Icivle, and Seaclet Globe.
Lettuee: Prize-head and Grand Rapids.
Onions: Yellow Globe Danvers, Red Globe, and White Clobe.
Parsnips: Hollow Crown.
Carrots: Oxheart, Danvers Half Long, and Chantenay-.
Peas: Alasks, Thomas Laxion, and Stratugem,
Beans: Greal Northern, Ciant Stringless, Red Valeniine, Kidney Wax, and
Black Valentine,
Tomatoes: Earlinna, John Baer, Bonny Best, Bison, and Yellow Pear.
Turnips: Purpictop and Farly Snowlall.
Rulabaga: Purple 'Top.
Cucumbors: White Spine, Tmproved Long Creen, and Tom Walson,
Muskmelen: Bmerald Gew, Osage, and Rovky-l7ord.
Squash: Table Queen, Crook Neek, Green, amd Golden Hubbard,
Tumpkin: Srull Sugr,
Celery: Golden Sell-Blanching.
Tgpnlant: Black Beauty.
Sweel corn: Golden Bantam and Evergreen,
Potatoes: Bliss ‘Trivmpl, Trish Gobbler, and Iarly Ohio.
Rhubart: Yietoria,
Asparagns: Washington,
Sl Trydis:
Strawberries: Dunlap and Champion Tverbearing.
Currants: Perfection and While Grape.
Gooseburries: Carrie, Smith, and Downing,

FEEDING EXPERIMENTS WITH HOGS:?

The crop-utilization experiments with lhogs for the past 5 yoars
include pasturing tests on alfalfa nnd methods of production for fat
market hogs. For this purpose purchred Duroc-Jerscy gilts were
used.  Affer the pigs were weaned the dams were put on sell-feeders
and fattened for muarkes. Each spring and fall a new set of gilts
whs sclected for breeding purposes from the self-lfed lots, from which
the next erop ol pigs was raised. During the winter gestation
period the gilts were fed ground grain at the rate of 5 to § pounds,
togother with fi pounds of hall-sugnr mangels per hend and alfalfy in
scll-fed racks. During the summer the gilts were fed 5 to 6 pounds
of ground feed and had_ access to alfalla pasture. When the pigs
were about 3 weeks old the dams and tllw.ir litters were sell-fed
ground feed. In the spring they were turned into good alfalfa
pasture and in the fall had necess to third-cutting alfalfe in racks.
In 1926 and 1927 the ground feed consisted of 2 parts by weight of
ground barley and 1 part by weight of ground oats. In 1928 the
feed was ground barley for the spring pigs and ground wheat 2 parts
by weight and 1 part ground harley for the fall pigs; in 1929, ground
barley 1 part by weight and ground wheat 2 parts. In 1930 the
fced used was ground wheat and ground barley, equal parts by weight.
Table 27 shows the feed requirements for spring pigs during the
gestation and suckling periods, 1926-30.

e cropetilizption Investfgutions with hogs, shoep, und limbs e condueted 10 eooperntian with

the Nureau of Aniaml Lndustey of Lhis Department nml the South Dokota Agrleultural Experitment
Stotion,
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TapLE 27.—Fecd requirements of spring pigs during the gestation and suckling
pertods, 15926-30

: . -
Weight of ford por pig Welght of rﬁ%m: 100 povnds ‘:\e:‘;ren (;‘:gs

Tinif- Pank. | Tl
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rnpols 5 mngels
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Pounds [Pounds | Pounds {Pousnis |Pownds |Pounds | Pounde | Powads | Number| Pounds
184 115 AR HE 342 HH i M
255 K ) 516
165 i x 250
232 2l k E 126
286 |- b HEH k d 358

234 £ % HF i 39

The average grain requirement per weaned pig may seem somewhat
high, but this s due in part to the fact that all grain consumed by
the sows and boar during the gestation and suclling period has been
charged to the pigs, without allowing for the gains made by the
mature animals. This average gain, per sow, for the 5-year period
was 69 pounds for the fall pigs and 65 pounds for the spring pigs.

Table 28 shows the feed requirements for the fall pigs during the
gestation and suckling period, 1925-30.

TaBLE 28.—Fecd requirements of fall pigs during the gestation and suckling periods,
25-30

Weight of feed per 10 pounds Avernge of

Weight of feetd por pig of piin weaned pizs

Tank- | T i

Tank-| 0 | gypnp '
Grain age | SUERT pasturo Qritin pge | SUERT pusture Per sow | Welght

Povrds |Poundy  Pounds Pounds | Pounds
[ &3 T -

Paunids | Daps | Number | Pounds

158 G 5 33
LG E
g
1z
it
115

—
S dirich

O 5= €0 0O b3

=~
=]

Avarape.. .. H % R, 3 1i8

The feed requirement per weaned pig is practically the same as in
table 27. The difference in feed requirement per 100 pounds is due
in part to the $-pound diflerence in weight at the time of weaning,
The spring pigs were farrowed from March 20 and through April, and
the fn,lll pigs from September 15 to October 15. Both spring and fall
pigs were weaned when about 10 weeks old.

FEEDING EXPERIMENTS WITH FALL PIGS

The feed requirements of fall pigs from the time of weaning until
they reached marketable weight are given in table 29,

After weaning, the fall pigs were divided into two lots in this
feeding test. Each year the pigs in lot 1 have been fed & limited
ration & .d in lot 2 have been sell-fed. The limited-ration group was
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fed 1% pounds of shelled corn from the time they were weaned until
turned on alfalfa pasture about May 20, after which they were fed a
2-percent ration of shelled corn; that is, 2 pounds per 100 pounds of
live weight. This 2-percent ration was fed until about July 10, after
which they were self-fed corn on good alfalfa pasture until they were
fat and had reached a marketab%e weight. The pigs in lot 2 were
self-fed with corn from the timeo of weaning until ready for the market,
Bothhlots were Ted third-cutting alfalfs 1n racks during the winter
months,

TaBLe 20.—Feed requirements of fall pigs during the winlering period 1925-29

Averago per pig

Weight

Initinl Final T'ntnl Lrdly

Lot | Lot 2 Lot | Lot 2 Lot 1 T.oi 2 Lot L Lot 2

Founds | Pounds | Pornds | FPounds | Foundds | Pownds | Poundy | Pounds
L kx] 216 12 It 174 u.71 0,08
35 200 205 105 170 LBF 1, 0
53 2 2 184 . 1. 45
40 g b2l 18 206 . L1s
42 HH§ 174 164 . T

Bl ay 148 181 . 1.4

drnin requirements per 100 pounds of gain

Ctestatlon, suckllng, snd winter

Winler perlod periods |

Lat 1 Lot 2 Lot 1 Lal 2

Alfalin | Gorn | Alfalfa | Grain | Alfalfa | Gredn | Alfalfe

Pousds | Pounds | Moievads | Pounds | Pawndy | Pounids | Poumds

180 47 141} Fih 164 4141 127
210 21 387 B3
ar2 153 ABD T
Hh7 115 B 144
471 13 437 133

a8 1] s 152

1 Tha flgure for grain requireiment per 100 pounds of gain for the gestation, suckling, and winler perfods
comiined is derived us follows:

Let, e=tho graln requirement per pig for {he pestalion nnd suckling period (table 28).

Lot b=Liw ¢rain requirernent per pound of gain during Lhe pastura period (table 20).

Let e=the tolnl gain per pig duding the winter puriod (Lable 203

Lot d =the Noal weight per pig at Lthe end of the winter period {Llable 29,

Whenen 'L:)(C)ugmin renulrement far the whale period.

The 5-year average feed requirement, as shown in table 29, for the
limited ration fall pigs is 340 pounds shelled corn, 179 pounds alfalfa
hay, and 75 days aifalfa pasture. The average number of days
required from time of weaning to marketable weight has been 248.
During the 5-year period the average selling price was $9.25 per 100
pounds at Newell. The total average feed requirement for the lots
self-fed is 398 pounds of shelled corn and 156 pounds of alfalfa hay.
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The feeding period from weaning to marketable weight has been 170
days. The average selling price for the lots self-fed for 5 years,
1925-29, inclusive, was $9.65 per 100 pounds live weight,

FIGURE 10—, Bell-fed full pigs on shelled corn und fkpereeat tankuge amd wifolie oy, Average weight
on December 1, 1930, wos 320 pounds; Apeil &4, W31, 221.2 pounds, 8, Lbnited-ratlon Ml pigs fod 114
pounds of shelled vorn esch per day and wlfalfn hay, Initinl averape weilght on Deeember 1, 1930, wus
214 pounds.  Averuge weighl Aprll 23, 10831, wns T7.4 pentads,

Comparing the two methods of finishing hogs for market, the
limited-ration method of feeding required 58 pounds less corn, 23
pounds more alfalfa, and approximately 50 more pasturing dayvs per
100 pounds of gain, and 78 days longer feeding period than the self-
fed lots (fig. 10, 4). The average selling price for uhe self-fed lots
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for the 5-year period was 40 cents per 100 pounds higher than for
the limited-ration lots (fig. 10, £). The 78-day longer feeding period,
50 days alfalfa pasture, and 40 cents per hundrediweight lower selling
price more than offset the 58 pounds of shelled corn requived to make
100 pounds of guin.

FERTILIZING EXPERIMENTS WITH SUGAR BEETS?

Within the past few years there has been an inercosing interest in
the possibilitics of stimulating the vields of sugar beets by the use of
comnercial fertilizers. The henefieis! effects on the yields ol hee(s
resulting [rom the applications of atable manare and the inclusion of
leguininous crops i a rotation have been well recognized. However,

N
1929 --- 13.03
20-0-0
1930 --- 15.81
Mean --- 14.92
1928 ~u- 16.31 13.93
16-4-0 1§-0-4
1930 ~--- 18.76 12. 15
Mean ~-— 17.04\ /ISAOQ\
1328 --~ 15,12 16,58 13.93
12-84-0 12-4-4 12-0-8
1830 —~— 18.52 18.29 17.34
Mean —-- 16,82 \ 1‘:‘.44\ 15.64\
/ / /
18289 -~ 12.60 14,11 14.98 14,60
B-i2-0 B-B-4 B-4-8 a8-o-12
1930 —-- 17,10 17.34 18.29 15.51
Mean—-714.as\ /15.?3\ /15.64\ /15,25\
1929 - - 13.32 13,68 14,11 12.71 16.21
4-16-0 4-12-4 4-8-8 a-4-12 A-0-16
15930 -- 16.62 14.96 15.44 17.57 15,91
Mean --/14.9?\ /14.32\ /14.?8\ /15.11 /15.06\
1922 - 15.56 13,50 13:50 13,91 12.10 16.12
ROg 0-20-0 ~— 0-16*4 ~———0"12-8 ~—— 0-8-12 —— 0-4+1§ ——0~0-20 K,0
1930 -~ 15.44 15.20 17.81 15.62 17.10 15,91
Mean-- 15,10 14.35 15.66 15.27 14,60 16.02

Fraeur 1) —Cominereind fertilizer mistirres sapplled and resuliing sugar-hicetr ields ftons por nered mf the
Belle ompelie station, 0E30-30 Figeres following Hie years ropresent yiclds,

atable manure is not alweys advisable; and if o leguine is used to
improve the productivity of the soil, one or more years must elapse
hefore the land can again be used for more intensive eash erops such
as sugar beets. This condition, together with the semewhat suceess-
fu] use of commercial fertilizer on sugar beets in certain other irrigated
sections, led to the introduction of {ertilizer investigntions at the
station in order to ascertain to what extent the yields of suear beets
would be influenced by the application of dillerent {ormulas.

For the years 1020 and 1930 the complete Schireiner triangle, con-
sisting of 21 different {ertilizer applications, was used.  The basis of
interpretation of this type of experinent is an squilatera] triangle in
which the apex points vepresent the single elmuents with nitrogen (N)

1 Drgperer] by Lo AL Wurst boebemist, Division of Soll Fertility, Sl bnvesthmbions, Bureau of O e
islry nnd Soils.
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at the top, phosphoric aeid (Py0;) at the left, and potash (K0} at
the right. Each side of the triangle is divided into five points,
representing mixtures of two elements, and where the connecting
lines intersect each other in the intericr of the triangle complete
mixtures of varying ratios are represented,

The results of the fertilizer-ratio studies of 1929 and 1930 are
shown by the triangle disgram designated as figure 11, with the
fertilizer mixture and the yield of beets per acre. The figure immne-
diately above each mixture represents the 1929 heet }fichs in tons
per acre, while that below indicates the resulis chtoined in 1930,
The average yield in 1929 of 1¢ untreated check plots was 12,22 tons
per acie; in 1930, 15.06 tons,

It will be noted that proceeding from the top Lo the boltom each
line represents mixtures with 4 percent less nitrogen, with a corre-
sponding increase in either phosphoric acid or potash or both. The
same is true beginning with phospborice acid at the lower left-hand
corner or potash at the lower right-hand corner,

The foregoing results indicate that practically all fertilizer mixtures
produced some increase over the unfertilized check plois and that
mixtures earrying 12 to 16 percent of nitrogen produced the highest
vields. The land on which these experimients were conducted was
broken from native sod in 1911 and cropped tosmall grains, including
corn, without the application of barnyard manure or seeding to
alfalfa. Perhaps the apparent response to nitrogen is due to this
practice, since no nitrogen was added prior to plunting to beets,

The 1931 experimnent had to be abandoned, owing to adverse
weather conditions. The 1932 experiment contained only six mix-
tures, as follows: 0-20-0, 4-16-0, 8-4-8, 12-8-0, 4-12~4, and a 2-16-2
mixture. The experiment was replicated four times.  The following
yiclds were chiained:

Foma per aere
Unfertilized check . . 12, 2¢
0-20~0._. ... . . . . 13,17
48 . .. . . . 12,74
12- 8-0. . o 3. 21
2-16-2, . S . . 13, 32
4-16-0.. ... . . .. .o L. 12,97
4--12-4 e eememaee . 13, 28

The resuls for 1932 indicates that the yields of sugar beets may
have been stimulated slightly but not appreciably as a result of
applications of comunerciul fertilizers,

EXPERIMENTS WITH CROPS ON DRY LAND ¢

The experimental work on dry land at the Belle Fourche Field
Station consists chiefly of crop-rotation and tillage-method investiga-
tions in which the common field crops are grown in various sequences
or combinations on & number of different culiural treatments.  With
the exception of a few rotations started im 1922 and 1§30, these
experiments have been continuous since 1908, and an unbroken record
of results for 24 years, exclusive of the first year when all crops were
on uniformly prepared lund, is available.

4 *Pha experiments on dry land are condluctad by the Diviston of Dry Land Aprlealture, Bureny of Mt
[neustry, In conpoeration with the Division of Wesiern brripation Apriceltore, Bureou of Mo Bndastry,

United Stules Depnrient of Aprleadiare.  Phe Deelsion of Geneties nnd Risphigsies, Nonesn of Plant
Trdustry, copperuted in olaniniug soll-mobsture sl elmatic dotn,
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The datan obtained afford reliable information concerning the
aduptation of the common fietd crops to the nonirrigated lands of the
section, the value of the various cultural treatments, and the effects
of the various crops upon [ollowing crops. The results also point
out the fundamental features of farming systems most ap$ to be
stable and successful on the dry lands.

INFLUENCE OF CLIMATIC CONDITIONS

Production of crops on dry land is dependent to a Jarge extent upon
climatic conditions. Temperature, wind velocity, humidity, aml
evaporation all have considerable iniluence upon crop growth, but
precipitation is the most important and chief limiting factor. An
equitable distribution s well as an adequate amount of precipitation
during the growing scason is essential to the unretarded development
of crops, but there are very fow seasons in which conditions nre ideal.
Periods of drought oceur even in most of the wettest years, and erop
vields frequently do not correspond to the tofal annual or seasonal
precipitation.  Unfavorable distribution may cause crop production
to be relatively low in a year of high total precipitation, and good
distribution of rainfall in & moderately dry vear may result in fairly
large yields of crops.  As a rule, however, erop yields are above aver-
age In years of high precipitation and below aversge in the drier years.
The total wnnual or seasonal precipilation, therefore, serves as a
rough index ol the Tavorableness of the season.

The total precipitation Tor each calendar year and ench grawing
season, April to September, inclusive, front 1909 to 1932 is given in
table 30,  The first half of the 24-vear period in which the experiments
were conducted was somewhat drier than the second half of the period,
The average seasonal and annual precipitation from 1909 to 1920 was
1.64 inches and 1.90 inches less, respectively, than from 1921 to 1932,
Both precipitation and crop yiclds were below normal in 7 yeurs of
the earlier period.  The seasonal precipilation was above normal in
the other 5 years, but its distribution during 2 of themn was so un-
favorable that the yields of most crops were below the average.
There were ouly 5 years from 1921 to 1932 in which the seasonal pre-
cipitation was below normal, and in 3 of these vears the distribution
of the precipitation was sufficiently favorable for the majority of the
crops to produce uvernge yields or better, The precipitation for the
other 7 years of this pertod was above normal, and in none of them was
the distribution extremely ndverse to crop growth, although summer
droughts in 2 of the years, 1927 and 1932, materially reduced crop
yields.

The better meisture conditions of comparatively recent years have
had a pronounced effeet upon crop returns, as shown by the average
vields for the twe 12-year perviods given in table 30. The average
production of potatoes, flax, corn, and all small grains from 1921 to
1932 was from 25 to 63 pereent greater than from 1909 to 1920.
Conditions during the earlier period were more erratic than from 1921
to 1932, Returns [rows crops were relatively high in 1909 snd 1920,
and extremely high vields were produced in 1915, All crops were an
absolute failure in 1911 and essentially total fuilures in 1910 and 1919.
In 1912 smull grains were ngnin o fuilure, but good yields of corn,
sorgo, and potatoes were oblained, Sinee 1921 there has been only
1 year, 1931, which muay be termed u failure, but the yvields of 1921
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Tasue 30.—Annual and average acre yields of crops grown in (ke dry-land rolations, and the seasonal and annnal precipilation al the Belle
Fourche Field Station, S.Dak., 1909- 32

i Precipitation
Corn, | Corn, | Sorga, i Pota- ¢ Broine- Alfalfa t l?‘\\;cerl-l Sousonal

clovel easonal
(Apr~ | Annual
Sept.)

Winteér { Winter -| Spring Barley y
rye wheat - | wheat : - A grain | stover { fodder | toes grass !

Bushels | Dushels Bu.sheh Rushels i Bushels | Bushels | Bushels | Pounds fPotipds | Bushelz ! Pownids § Pounds | Pounds | Inches Inchey
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 Yields of hrumcgmss ulmlm. and sweetclover obtalied from 2 or 3-yoar-old ntesdows,
T Winter whent winter-killed on 8 of 9 plots «n 1932, and the yields of spring wheat reseeded on $ plots are included in the average yield forwinter wheat for 1032,
3 Avernge yields for 9 years, 1924-32,

4 4
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were quite low. During the 9-year period, 1922-30, good yields of
practically sll crops were produced every year. Although tgere has
been only 1 year of crop failure since 1919, it is evident that d
unproductive seasons may occur at any time, and the results of the
past 24 years show that any permanent farming system must be
based upon the probable occurrence of a series of dry years with the
possibility of the production of grain being a complete failure for 2
or more consecutive years.

ADAPTATION OF CROPS

The average yields of the 12 different erops grown in the dry-land
rotations are given in table 30. The yields of the various crops are
not strietly comparable, owing to variations in erop sequence and

Fiutveg s—Dry-lumd spring whest on lamd .»;u,unin'r;m]lmwd the previows year.  (Photogrephed July
LSRN

cultural methods, but the treatments nre sufficiently similar to sitord
a reliable indieation of the adaptability of the different erops.  Flax,
harley, and winter wheat are shown to some disadvantage, because
they are grown under a greater propertion of poer methods than
other crops.

There are no extremely wide variations between the 24-year
average yields of the cereal erops grown in the experiments. Barley
has produced the most pounds of grain per acre and may be con-
sidered the best small-grain feed crop, but so far as vield is concerned
there is not a great deal of difference between oats and harley.  Winter
wheat has proved 1o be about as well adapted to this locality as spring
wheat, the average yield of winter wheat being only 1.3 bushels per
nere less than that of spring wheat, Winter wheat has never been
totally winter-killed except in 1932 when the crop was destroyed on
most of the plots, but winter wheat frequently is so seriously injured
hy soil blowing and dry weather that recovery sand resumption of
growth in the spring are very slow. Good vields of winter wheat
have been obtained in a number of years, such as 1913, 1914, and
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1918, when the yields of spring wheat were unusually low.  The sub-
stitution of winter whent lor a portion of the spring wheat would
nssure greater stability in crop returns in the lmited area of weslern
South Dualotn adupted to winter wheal., Under normal market
conditions spring wheat (fig. 12) and winter wheat ave the best dry-
land cash crops.

The average vield of winter vye from 1923 to 1932, inclusive, wus
0.8 bushel per acre less than that of winter wheat,  Winter rye is the
more winfer hardy el the two crops and survives the winter with
very little injury, bhut it has seldom yielded materinlly more than
winter wheat, and there is no advantuge derived {rom growing winter
rve for grain, exceptl in the aress where winter wheat'eannot be grown
suceesslully.

Flax bas been grown on bromegrass sod sinee 1909, Extremely
low vields were produced in 5 vears, and the crop was a total {uilure
in & vears. Ilax has proved {o be unadapted to the dry Tands when
grown on newly hroken bromegrass sod.  The results obtanined on
olher cultural {rentmenis sturted in 1030 are (00 meager Lo present
for diseussion,

Corn, sorge, and patatoes have been the cultivated ereps ineluded
in the rotations.  Corn [its into the dryland Tarming system better
than any other crop. The average vield of grain is somewhat loss
thaz that of eats and burley, but the value of corn stover tends to
minimize the difievenee in the vields of gruin. The grein production
lrom eorn bes not been =0 veliable as From small grain, hnt good
vields of ear corn were obtained in some of the yeurs, such a2 1912,
TOLG, 10T, amd 1918, when low returns were produced by small grain.
The growing of rorn In connection with small gmin assures more
consistent evop returns, There has been only T year, 1911, in which
no corn stover was produced, but the vields of stover in 19149 and

1931 were so light that they may he clessed as Tailures. Rorgo has
proved (o be one of the most dependable crops. 10 was a fotal Tailure
i 2 yvears, 10D and 1919, hot good vields were obinined o all other
vears except 1931, The avernge viell of sorgo Tor the 24-year period
was 4,530 pounds of field-cured Toddor per aere, as compared with
1,044 |)m|11{!:« per acre for corn stover,  Where mu;rhug(\ for livestoek
i required o portion of the wereage reserved for corn max be profitably
planted (o soveo. The vields of potatoes have hardly been large
enongh in most seasons Lo Justify their growih for markel.  Potatoes
may Tuve a place in (he cropping system if grown for seed, partic-
ularly as the vield of small wrain alter |m(nlmn~ s nearly as greal as
after summer-feflow. Al 1Il[(‘|1111l'(| erops heve a heneficial offoe(
upon the Tellowing evop of small grain, providing the intertilled crops
have heen kept clean.  Cultivated erops fill an iniportant place in the
cropping svelen as » meens of controlling weeds.

Aralls, sweetelover, red elover, amd bromegrazs have been the hay
erops grown in Che roistion experiments.  Alfalfa und sweetelover
have proved (o be (he best adapted to dry-land conditions.  The
24-vaur average vield ol alfalla swas 1,042 pounds of hay per nere.
Some \\JIII(‘I-I\IHIIW of allally oee .1-|umlil\' takes place, bul rarely has
the damage in this respeet been very extensive, and alfailfa meadows
should be permiticd to remain in alfalls as long as good yields are
produced,  During (he 0 vears in which swoeelelover has heen grown
it hws outyielded allallz by a mergin of 715 pouunds of hay per acre.
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but the sweetclover hay has been much coarser than alfalfa hay. In
most of the years of relatively low production for alfalfa, such as
1925, 1928, and 1930, good vields of sweetclover were obtained.
Thus the growing of sweetclover in conjunction with alfalfa assures
a more dependable yield of hay, When seeded without a nurse crop,
an average yield of 1,488 pounds of sweetelover hay per acre has been
produced the first senson, and there have been only 2 years out of 10
i which no hay was harvested the first season. Red clover has not
been productive and dependable enough on dry land to justify its
growth. Bromegrass has produced more hay than alfalfs in many
of the drier years, but the average yvield of hromegrass was 441 pounds
per nere less than that of ulfalfa. Bromegruss has s tendency to
become sod-hound after a few years, causing a great reduction in
vield, and it is inferior to either nifslfs or sweetclover as & hay crop
for nouirrigated Innd. Bromegrass and alfalfa have proved to be
unsuited for use in rotations, but sweetclover is well adapted to
relation purposes.

Alfalfa, sweetelover, and red elover have been seeded on fall-plowed
fand withont a nurse erop, and satisfactory stands have generally
been obtained.  Bromegrass has boen seeded with whenat as a nurse
crop, but frequently stands of grass were net obtained, and resceding
the following yeur without a nurse crop was necessary. The obtaining
of acceptable stands of any of the hav crops when seeded on dry land
with n nurse crop Is very uncertain, and seeding with a nurse crop
eannol be reepmmended except when there is an abundanee of inois-
ture in the soil,

Good avernge yields of most of the grain, fodder, and hay crops
hiave been obtained, hut years of tolal failure or near failure oveur
frequently enough to make dry-land farming unsuccessful unless
proper farming systems sre adopted and reserves are sccumulated to
withstand the unfavorable years, VFeed crops of small grains and
intertilled crops have been the most productive and dependable.’
Where the grain and stover can be used on the farm, corn has
proved to have the most valusble place in the cropping system.
Since the hest-adupled erops may he most profitably disposed” of by
feeding to livestock on the farm, the raising or feeding of live-
stock are wnportant Jeatures of dev-land farming systems in this
seetion.

CULTURAL METHODS

As precipitation is such an important fimiting luetor in the produe-
tion of crops on dey land, the various cultural trentments influence
vields chiefly through their effect on the water supply. Those methods
that tend to conserve moisture through the control of weed growth or
through the storage of a reserve supply of moisture in the soil are
the most productive. The various cultural treatments that do not
distineily serve either of these two purposes have very little difference
in effect upon the crop yields. The response of each crop to the
important cultural treatments is indicated by the average yields
given in table 31.

The yields of all crops on the heavy gumbo soil are greater on fall
plowing than on spring plowing, and under farm conditions the
advantage of fall plewing for small grait, should be more pronounced,
&s plowing large fields in the spring would probably delay seeding
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sufficiently to cause some reduction in yield. Plant growth early in
the spring frequently is much more rapid and vigorous on fall plowing
than on spring plowing, but, dry weather later in the season usually
tends to equalize the yields. The rcturns from sorgo have been
distinctly greater on fall plowing than on spring plowing, owing to
the fact that good stands of this erop have been obtained on spring
plowing only when soil and climatic conditions were unusually favor-
able. Fall plowing is decidedly better than spring plowing for sorgo
and other shallow-seeded crops.

TarLt $1.—-Anerage yields per acre of leading dry-land eropy on differeni cullural
{realnienty for 24 years, 19089-82, and for 10 years, 1523-37

13k or stuhe-

\alotl 11— Faulinw ; Chreen mnnre

Yenrs averaged and crop

winter

[
|}

Full-plowed
Sntgelled
Fauli-Tsted
Spwlne-lsted
Adter corn
Alter sorgu
Alter potuiows
L timnnnresd
Sweeirlover

Alter
. Winter rye

i
Ilanured

T LR
Winter whemt 1.,
Apring wheat .,
(hils .
Hurley .
Corn
s v
Winter wheat ... . o
Winterrve. .ol |-

tE

Sorgu S Nt I R S | =

1 Winler wheal complelely winter-killed in 1922 on o]l treattients except fillose. The yields of spring
whenl reseeded on Lhe wnricns plots on which tolal winter-kllling peeurred are fncloded in the avernge
yieltls fur winter wheol.

t Avernpe vield for 23 years, INN-3L

The depth of plowing has not had s great influence upon the pro-
duction of crops. Plowing 7 or 8 inches deep has resulted in somewhat
larger yields of most crops than plowing 4 inches deep, but subsoiling
to a depth of 16 inches has had ne apparent eflect.  Plowing deeper
than 7 inches is not justified,

Fall-tisting has had practically the same influence upon small grain
as plewing, but the weed growth has been a little heavier on listed
ground. Corn planted with » lister has yielded approximately the
same as that surface-planted on plowed land. Listed corn has heen
more backward early in the spring than surface-planted corn, but
there has not heen much difference in the time of maturity. Listing
is the cheapest and consequently the most profitable method lor corn,
but special cultivating machinery is required to secure the best results.

Winter rye stubbled in after winter wheat has yielded an average
of only 2.4 bushels per ncre less than winter rye on corn ground.

Small grains disked & or stubbled in on corn ground outyielded
grain on all other cultural trentinents except summer-fullow, green
manure, and unplowed sorge or potato ground by n substantial
margin. The average vields of spring-sown small grain on disked
corn ground were from 74 to 81 pereent as great as the vields on

3 Corn nnd sorgn stubble grount s been prepared Tor seeding spring grain by Jdisking (02 veursy, spring.
toth hurrowing (5 yegrs), nd dock-footinge (7 yuurs), but far entivenlence (e trestznend is reforred Lo n

the dry-land section of this report ns disking or disked. Corn wmd sorge stubilde gronnd s received nn
{reatmment in preparation for seeding tull graian,
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summer-fallow. Sceding in standing ecornstalks has been the most
produective method, except summer-fullow, for winter wheat. During
the 10 years 1823-42 the average vield of winter wheat seeded in
standing corns(alks was 2.3 huschels per acre greator than when
seeded on corn stubble and oniy 1.9 bushels per acre less than when
seeded on fallow., The cornstalks apparently afford considernble
protection ngainst the agencies eausing winter injury. The low cost
of produection of grain en unplowed land after corn or other inter{iiied
crops makes (his the most profitable of all cultural methods, 1t s
essenfinl, however, that the intertilled crops he kept elean, if favorahle
relurns from the following erop of eeain are to be oltnined,

Plowing clean corn ground Is not advisable, The vields of small
grain on plowed corn ground have aversged 1.3 to 3 bushels per aere
less than where the corn ground was merely disked.

Turning under winter rye, fickd peas, and sweetelover Fur groen
manure has not had so favorable sn offeel as summier-fullow apon
suecceding erops. The low returns and the expense invelved make
green mahuring prohibitive under present conditions.

The application of barnyard manuve bas had no consistent benefieinl
effeet. The average vields of spring wheat and oats on fallow jand
that was smoanured before plowing ave (.2 bushel and 2.7 bushels per
aere loss, rogpectively, than on unmmoored fallow land.

The bighest viclds of all evops has been obtained on sumnier-
fallowed fand. The svernge yields are about 50 pereent grentor on
fallowed than on plowed land, except in the case of corn,  The vield
of corn on summer-fallewed land was only 33 pervent greater than on
fall-plowed tund (Lt had barne a ervap.

The annual yields of spring wheat, oats, and barlex on fall plowed,
disked corn ground, :lmlI sununer-lallow given in talile 32 show that
suntner-fullow is of much greater vadue than the average vields indi-
cate. Sinee 1804 there have been only fwo vears, 1911 and 1912, in
which smsll-grain crops were complete failures on fallow, but the
vields on faflow were quite low in 1610 and 1031, In the yvears of
partial failure of crops ou plowed Jand, good vields have generally
been produced on Brllow, the returns on fallow in most suel instanees
being 100 pereent or more greater than on plowed land.  Likewise, in
some of the less productive years, as 1918 and 1921, the vields on

allow have been approximately 200 percent or more greater than on

disked corn ground. In the more Tavorable scasous (here has not
beon aogreat deal of difference between the yiekds on fallow and these
on fall plowing following a erop.

Summer-fallow is unquestionably the eultaral method that affords
the greatest assurance of erop prodoction in dry vears, and it has an
essentind pluee in any desiralde evopping system, Fullow has proved
to he one of the most ellective and practical methods for controlling
weeds, and it permils & more even disiribution of Farim work,

The prineipal disadvantage of swnmer-fallow is the high cost of
production per acve, as only one erop s grown in 2 years, but the higli-
est vields obtained on Tallow offset this to a laree oxtent.  The com-
paratively low price of Iand in western South Dakota, modern power
machinery, large aereages, aud improved, ehegper methods of stmmer-
fnllowing have materialiy reduced the cost of producetion, snd summer-
fallowing iy be considered more profitnble than cropping overy yenr
under average conditious, A factor which may fimil the suecess of
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summer-fallowing is soil blowing, and all practienl precautions to
retard soil drifting are desirable,

"FABLE 32— Annual and average yields of spring wheal, vals, wud barley grown on
dry {und under three of the most imporlunt cultural treatments, 1909-32

Byring wheaet . Ouig : liurfey
Year : : ;

Full- | Stmeer Disked | Foll- . Semoer< Disked  Fall- | Sumwer] DHsked

!pluwu:l fallowed © eorn | plowed [oliowed | corn plowed fallowsd bocorn

- e — e fri e - ] PR S .

Vdnahels| Hushiety | Snhely | Buxhels) Buxdels | Fushets !I..‘s‘nx!:rhll Tuwbets ]Huxhr.‘?s
Wk Ay 20,8 LT 7 B Tl it 58
0 o bS] ] H 4.8 A0 50

g ) f g o D G

i o 4 i s, D &
8.7 it 4 10.34 7.6 250 B Lo s
55 6.9 i0.¢ 1t 30 Tl T 12,2
o LT 8.8 8.5 .0 135, TLS ! W7
TR N7 il 1, & 47N ! Hi6 i B8
6.7 WE: niy b [FRE N 2.5
jig ) W2 B LD 16, 1.1 b i i

1.6 o 1 (L % 1
H.4 M - <Ry
- . Lef o .5 [
' Gy A4 4! &l
; MG LT 5,0
34,8 ¢ 387 §. A
L R T R
i E R T | t b [
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. LAY } R s 6
H 1 A IR < A 44,2
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Lol b l N1 L7
4.4 408 i 4 ‘I 40 K
Avernge i ALY i r 3 B 5.0 AL

Summer-fallowing may be practiced to good advantage on a sub-
stantinl portion of the dry land under cultivation. It is apparent that
as much corn and other intertilled crops should be grown as ean be
utilized or disposed of advantageously, but on many of the dry-fand
farms more land than is required for ntertilled crops should be clean
cultivated to control weeds, and summer-fallow is admirably suited
for handling this acreage.

CROI" SEQUENCE

There has heen little difference in the effeet of the various spring-
sown smmll grains upon succeeding crops. The yields after spring
wheat have not been quite so greal as after barley, oats, or flax, Winter
rve stubbled-in after winter wheat has s & rule been distinetly superior
in every respect Lo winter rve stubbled-in after spring wheat, but as
winter rve alter spring wheat has boen turned under for green manure,
actual yvield eomparisons cannot be made.

Land seeded to the same erop every year sinee 1908 has shown only
o small decline in productiveness. No deficiency in the supply of
plant-food substances in the soil of continuously cropped land s
indieated, but the decrease in productiveness may he attributed to an
inerease in weed growth and to eertain seil-borne disenses, such as
foot rot.  Corn, whent, oats, and barley have yielded nearly as mueh
on continuously cropped lund as after small grain in rotations, but
the production af small grain grown after small grain in a rotation or
on continuously cropped land has not been very dependable. The
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uncertainty of producing & crop and the rapid increase of weed growth
make extremely hazardous the cropping of the land to small grain
more than 2 years in succession.

Higher average yields bave been obtained after most of the inter-
tilled crops than after smull grain, except when the intertiiled crop
land has been plowed. The yiclds of spring wheat on plowed corn
ground have been slightly less than the yields obtained after small
grain. The relative eflects of corn, sorgo, wnd potntoes upon the
yields of following crops, when the lnnd has not been plowed, are
shown in table 31, 1n general, there is little difference hetwoon the
effects of corn and sorgo, the advaniage heing in fuvor of corn with
spring wheat and winter wheat and in favor of sorgo with oats and
winter rye. The yields of spring wheat and outs niter notatoes are
distinetly greater than after corn or sorgo, and are nearly equal to
those on faliow.

Winter rye, field pens, and sweetelover turned under for green
manure have not differed materially in their offect upon following
crops, except insofur us they mauy have influenced the quantity of water
stored in the soil.  As shown in table 31, the average yields of wheat
and oats alter rye turned under are essentially the snme ns after field
peas. The yields after sweetclover are lower than after the other two
green-manure erops, but this may he attributed to the fuct that in
many of the yeurs sweetclover was plowed under tater in the season,
causing a grender reduction in the moisture content of the soil.

The inclusion of hay crops in rotations has had very little oifeet
upon the yields ol other erops. The avernge yield of cats on [nl-
plowed alfalfa sod was about 2 bushels per acre less than alter small
grain in rotations in which no sod crop was grown.  Bromegrass has
had a slightly more favorable eflect on following crops thaa allulfa,
The average yields of oats on sod and of corn following the onts were
2.8 hushels and 2.6 bushels per aere greater, respoectively, after brome-
grass than after alfulfu,
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