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WINTER GRAIN IN SOUTH DAKOTA.
By A. N. Hume, Manley Champlin and J. D. Morrison.
Introduction.

Winter grain, both wheat and rye, have certain ap-
parent advantages over spring grain. These are as fol-
lows:

1. They permit division of labor both seeding and
harvest.

2. They ripen early and frequently evade Jrouth,
hail storms and plant diseases.

3. Under favorable conditions the winter grain out-
yialds spring grain of the same type.

Since winter grain possesses these advantages over
spring grain it would seem strange at first thought that
winter grain is not more generally grown in South Da-
kota. Upon careful consideration it will be seen that
owing to the very fact that winter grain is winter grain,
that is, that it must live thru a winter before it can pro-
duce a crop, there are certain disadvantages that must be
overcome if success is to be attained in the production of
these crops. The disadvantages may be listed as follows.:

1. There is not always sufficient moisture in the fall
to germinate the seed on ordinary stubble or fall plowed
land.

2. Blowing soil, snow and ice particles may injure
the crowns of the plants and thus destroy them.

3. Rabbits may destroy part or all of the crop in
thinly settled sections of the state.

4. An ice sheet or alternate freezing and thawing
may destroy the crop, particularly in poorly drained
land.
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THE EXPERIMENTAL WORK.

To learn how to overcome such difficulties and thus
help make it possible for the South Dakota farmer to
obtain a part in the advantages above enumerated the
South Dakota Experiment Station, with the cooperation
of the Office of Cereal Investigations of the Bureau of
Plant Industry, United States Department of Agriculture,
is carrying on a definite line of experiments at five farms
representing the different soil and climatic conditions of
the state at Brookings, Highmore, Eureka, Cottonwood
and Newell. These studies have eight objects in view:

1. To determine the average comparative value of
spring wheat, winter wheat and winter rye in the various

distriets.
2. To determine the hardiest and highest yielding

L

varieties.
3. To create new pedigreed varieties by selective

crop breeding.

4. To learn some method of insuring sufficient
moisture for autumn germination.

5. To compare various methods of winter protection
for the young plants and learn which are most effective.

6. To learn the best amount of seed to sow in the
various districts.

7. To learn whether or not, the exact time of seed-
ing is of importance.

8. To create a winter grain map of the state, that is,
to learn in which sections winter grain may be and in
which it may not be successfully produced.

Some progress has been made in this investigation.
It is the purpose of this bulletin to set forth in detail, the
results obtained to date, together with such conclusions
as are warranted by the said results, giving brief refes-
ence to the climatic and soil conditions in the various
parts of the state where the work was done.
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GENERAL CLIMATIC CONDITIONS.

South Dakota, like ancient Gaul, may be roughly
divided into three parts with reference to climatic con-
ditions as shown by the accompanying map, Fig. 1, name-
ly the eastern third, the western two-thirds, exclusive of
the Black Hills, and the Black Hills region. In the east-
ern third the rainfall amounts to about twenty inches per
year, about three-fourths of which occurs in the growing
season. There is a gradual decrease from east to west
with the exception of the Black Hills region. With this
exception the rainfall in the western two-thirds is ap-
proximately sixteen inches, about three-fourths of which
occurs in the growing season. In this section frequent
periods of high temperature, and high wind velocity re-
duce the effectiveness of the rainfall. In the Black Hills
region, the rainfall again amounts to approximately
twenty inches per year. The accompanying table No. 1,
shows the average precipitation by months and years at
all of the experimental farms for the years 1910 to 1914.

TABLE 1.

AVERAGE RAINFALL BY YEARS AND MONTHS AT THE EXPERI-
MENT STATION FARMS 1910-1914.

Apr 1 to |For the
STATION Ian Feb \Mar Apr 'May June July Aug Sept Oct | Nov Dec | Aug 31 Year

Belle Fourche| 0.34 0.26/ 0.62 1.23 1.65 1.54 1.33 1.40/ 2.14 1.09 0.25] 0.25| 12.10
Brookings..... 0.44 033 0.43 224 3.48 327 243 3.00 2.10 2.04 0.21 0.23 20.42
Cottonwood 37 0.91 1.73 203 1.02 119 2.01 1.61/ 0.0 013 0.9 13.07
Eureka........ D8 0.6+ 1.42 178 2,76 1.310 2.61] 1.49 0.63 0.1 0.44 14.19
Highmore..... 0.2 0321 0.94 1.54 2,45 2 04 L75 1.78 1.2¢ 0.80 0.15 0.35 13. .61

GENERAL SOIL CONDITIONS.

Comparatively little definite information is avail-
able about the soil of South Dakota. In general, it may
be said that the soils east of the Missouri river are glac-
.iated black or dark loams varying in depth, physical
quality and fertility. The soils west of the Missouri river
are residual or alluvial in their origin, that is they were
either formed by the decay of the underlying rock in
place or by the action of water. This helps to accouait
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for the fact that soils in the western district are far more
variable than the soils of the eastern district. In general
this western district consists of a silt loam area in the
north, a sticky clay or gumbo area in the center and a sitt
loam area in the south, grading into a very sandy soil st
the extreme south.

[ —— —— e i
URE M
' . CORSON 27 e HEPHERSG %‘“
F o By =
=.| PERKINS i Gs—I=pHUND DAY <
— \‘,‘“ | E 7 GRANT
=
e Q'! OTTERI=FR ULK 25
20 — () = 458
T s psTRow! 5%
o s SULLY——}ad Q
P A M EA D LT 2 i A TAN 7
: B EADLEZALINGSEY >
% 25
0y 4
Y ZAMINE
%
L7
X i) =
(245 Hig
= ' : i ek
e == 774_.“ ] Gy Ci
':FKEFW = T RTPBA 6 &"’?( Lase 943\13" %
ED‘EUWC»/s gf SH‘AN’NUN JFBENNET T —TODD— O A’/ e
et == = 22 %*-
20" A\ e
25
LESS THAN IS/N. 1570 20M. 20 TO25/N.  MORE THAN 25M.

Fig. 1. Map of South Dakota showing the average
annual precipitation in inches and the location of the
agricultural experiment station and substations. Also in
Dulletin 39, U. S. Dept. of Agriculture.

RESULTS AT BROOKINGS.

The Brookings farm of the South Dakota Experi-
ment station is located in the eastern quarter of the state.
The soil of the Brookings farm is a dark colored medium
sandy loam, often subject to blowing. The rainfall has
averaged 22.19 inches per year for the last fourteen years.

Table II shows the rainfall by years and months
from 1901 to 1914 with averages by years and months,
together with the amount received during the growing
season from April to August inclusive.
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Turkey Winter Wheat. S. D. 144.
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TABLE II.

RAINFALL BY YEARS AND MONTHS WITH AVERAGES AND

NORMALS BROOKINGS 1901-14.

YEAR Jan Feb Mar AprMay Jun July Aug Sept Oct Nov DecAprgIB;D F?;;*:C
1901 0.090.280.501.411.804 511.6 ".“4 5.090 740.600.15/  12.31 19.76
1902 0.500.260.671.602.663.172 0.261.180.952.52 15.48 21.83

* s 0.100.311. L004.534. 1.850.100.4> 13.24 24,060
1904 0.010.150.251.751.824.; 4 150.020.20  10.74 15.48
1905 0.221.000.681.016.146. l]‘\(’ ‘\‘%4. 12.161.502.45 T. 18.760  26.77
1906 0.170.020.581.4 3. 71 4.801.864.285.133.010.890.52 15.94  26.26
1907 1.060.280.551.172.365.653.77/1.411.280.9¢0.10 1 .12 14.36 19.71
1908 0.201.301. 32.106. 4(\(\ 54, 602 .891.421.300.60
1909 1.201.570.371.164.752. a1.671.71 0.651.14
1910 1.0 [0. 4()0‘ 2.340.871. 60.960.3380.17 0. 10
1911 0.610. . . 621 .90} 3.813.085.120.230.42
1912 (), 3.30,0. OS2 4.681.610.96 T.

1913 00.452 3.501. 331.55

194 0. ‘)‘)0 400.421.644.1606.6
Average 0.41 1.520.631.703.674. 15 3.2442. 4011200 X 15.24
Normal 0.410.490.762.093.24 3.662.452.812.041.480.550.5¢  14.25

*Hail Storm July 15, 1903, destroved that seascn’s erops
except winter rye which had been harvested.
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Crop - ¥inter Wheat
Variety - Tnarkov
Stratn - 8, D, 181

Kharkov Winter Wheat. S. D. 191.



234

TABLE III

SPRING WHEAT VS. WINTER WHEAT VS. WINTER RYE.
BROOKINGS 1888-92.

Name of Variety Tirop Yield—Bushels wer acre
1S58 1889 | 1890 | 1891 | 1892 | Average
Rodger's Amber...... ..... Winter Wheat 15.1 | 15.1 | 9.0 | 15.1 Rust 10.9
Excelsior. .......... . ., Wwinter Rye...| 18.0 | 14.1 | 24.0 | 14.1 15.1 17.1
Scotch Fife...................|Spring Wheai| 3.2 [10.1| 9.5 |21.0 Rust 8.8
Bluestem .................... spring Whea 5.9 9.9]21.1]21.5 IRust BT

The first experiment on record with winter grain at
Brookings was undertaken in the fall of 1887. This ex-
periment consisted of a variety or crop test comparing
«pring wheat with winter wheat and rye. This test was
continued for five years during 1888 to 1892 inclusive. In
this test bluestem spring wheat exceeded the Rodger’s
amber winter wheat in yield by .8 bushel per acre, but
it should be noted here that neither of these varieties
have since proved to be as well adapted to conditions
found here as certain other varieties. The excelsior va-
riety of winter rye excelled all of the wheat varieties in
yield. These results are presented in detail in Table
IIT. This favorable showing on the part of winter rye
led to its unqualified recommendation in one of the earl-
ier publications of this station both for grain and pas-
ture purposes.

Beginning with the year 1901 a variety tesi of whet
was started including both spring and winter wheat.
The leading varieties of spring wheat, both common and
durum and the leading variety of winter wheat have been
continued in the test since 1902 with the exception of the
years 1908, 1910 and 1911, when for some reason the
winter wheat was omitted from the test. This leaves ten
years of record in which direct comparison may be made
of the average yield per acre as follows:

1. Turkey Winter Wheat S. D. 144...... L9184k
2. Kubanka Durum Wheat S. D. 75.......17.1 bu.
3. Bearded Fife Common Wheat S. D. 67..14.7 bu.
4. Bluestem Common Wheat S. D. 140....12.5 bu.
In 1912 Dean winter rye was included in the
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trials so that there are now three years in direct sequence
in which the rye may be compared to the leading varie-
ties of spring and winter wheat. Such a comparison of
average yields follows:

1. Dean Winter Rye S. D. 177............ 41.6 bu.
2. Turkey Winter Wheat S. D. 144........ 31.4 bu.
3. Kubanka Durum Wheat S.D.75........ 23.8 bu.

4. Bearded Fife Common Wheat S. D. 67..19.6 bu.
5. Bluestem Common Wheat S. D. 140....16.5 bu.
In 1913 the variety Marquis S. D. 515 was introdue-
ed into the state from Canada where it had been originat-
ed by breeding on the Canadian government experiment
farm at Ottawa. This variety was added to the tests at
Prookings in 1913 so that it is possible to compare the
yields of Marquis with the other varieties as above for
a two year average as follows:

1. Dean Winter Rye S. D. 177........... 40.1 bu.
2. Turkey Winter Wheat S. D. 144........ 32.5 bu.
3. Marquis Common Wheat S. D. 515...... 22.6 bu.
4. Kubanka Durum Wheat S.D.75........ 21.6 bu.
5. Bearded Fife Common Wheat S. D. 67...20.1 bu.
6. Bluestem Common Wheat ............. 15.0 bu.

If it is assumed that the average farm value during
1913 and 1914 was 82.5 cents per bushel for wheat and
64 cents per bushel for rye as estimated in the United
States Department of Agriculture, Farmer’s Bulletin 645,
pp- 27 and 30, for December 1 of each year, the average
gross returns per acre would have been as follows:

1: * Deagy Winter RyeS. D170, .. 0ol i . $25.66
2. Turkey Winter Wheat S. D. 144........ 26.81
3. Marquis Common Wheat S. D. 515....... 18.65
4. Kubanka Durum Wheat S. D. 75.......... 17.82
5. Bearded Fife Common Wheat S. D. 67.... 16.58
6. Bluestem Common Wheat S. D. 140...... 12.37

The above figures are based on the assumption that
all wheat was of equal value. As a matter of fact the
varieties producing the best yields were also of the best
quality so that the actual difference in value was greater
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than the above figures indicate, but the order remains the
same. Furthermore, the above figures are based on a two
year trial in order to include Marquis. The two year trial
is not long enough to justify publication were it not for
the fact that the two year trial agrees with the ten year
and the three year trials as to the ranking of th2 varieties
included.

TABLE IV.

COMPARISON OF WINTER WHEAT WITH SPRING WHEAT
AND WINTER RYE. BROOKINGS 1901-14.

3 | Average
ame Of  Crop 8. D. C. 1. 19011902 1903 1904 1905 1906 1907 1909 1912 1913 1914 11 10 | 3
yrs |yrs yrs
Winter |
Turkey - Wheat 144).. ... 8.429.1] 0.021.022.0| 8.0 9.414.425\.3344.‘330‘818.8‘?19831.4
Vinter | |
Swedish 232 L v AR TR e 1l R R 5 T e e IS R I
Winter | |
Dean Ryelt A7T 0 A36] .o oo s et S| s a4 BBBIRAL G 1416
Durum |3
Kubanka Wheat 75 1440.... 9.8 0.018.816.328.614.511.828.028.3115.0..../17.123.8
Beard ed Spring

Fife Wheat 67 308112.3 7.6 0.0 7.318.322.310.921.818.527.612.714.514.7/19.6
B’rdless g (e Sl RN PRI o < LR L R

Eluestem Spring 4 140 287414.3 9.6 0.0 4.115.721.8 9.215.119.
Wheat ? 2 1t Rt el RO P ol O, (ORI 1o E o Lo T Dl R
Marguis| ~Wheat!- SI51a86il ¢ 1., . 4 o JE2ULaE . i Eodasaeoianh gl il ...

36.712.712.516.5




VCrOp - Winter Rye

Variety - Dean (Minn. 1)
Strain - 8. D. 177.

Dean Winter Rye. S. D. 177.
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GROWING WINTER GRAIN AT BROOKINGS.

Two methods of soil preparation were tested at
Brookings for the crop of 1913. In one case, the land
which had raised a crop of oats was plowed five inches
deep during the last week in August harrowed immedi-
ately, rolled with a corrugated roller and harrowed
again. The wheat was drilled three inches deep, at the
rate of one bushel per acre, from east to west with a
double dise drill, during the first week in September.
This placed the wheat seed in narrow troughs with
ridges between. During the windy weather of fall and
winter the soil from the ridges drifted into the troughs
and protected the crowns of the wheat plants almost as
effectually as snow would have done. The winter cf
1912-13 was practically snowless so that the test was a
severe one, but the wheat wintered with a good stand.
Another small field on fall plowing was harrowed until
quite level after seeding. . On this field the wheat was
all killed during winter. The reason was apparent, as
in many cases the wheat crowns stood half an inch above
the surface of the ground in the spring, the soil having
drifted away from them.

IN STANDING CORN.

During the same season and on the same day anoth-
er fleld was seeded at the same rate, to the same deptn
and in a similar direction with a fiveshoe, one horse dr:l1
in the standing corn. The stalks were left on the land
to protect the wheat. The wheat was seeded so th:t
there were eight inches between the rows. This left
twenty-two inches between each group of five rows. In
early spring the corn stalks were broken over.

The wheat stooled remarkably well and occupiel
nearly all the space so that‘the corn stubble rows were
not noticeable after the wheat had headed out.

THE YIELDS,
The variety used in this test was Turkey S. D. 144.
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All conditions were as near uniform as it was possible to
make them except the previous crop and preparation.
The rotation on which the crop was grown was corn,
oats, wheat, clover in the one case and corn, wheat, oats,
clover in the other. The resulting yields were as foi-
lows:

Winter Wheat after Corn...... 28.7 bu. per acre

Winter Wheat after Oats......19.2 bu. per acre

In the fall of 1913 the corn stalks were removed to
determine whether it would be possible to bring the
wheat through the winter and also utilize the stalks. The
corn stubble was left about twelve inches high. This
method also proved satisfactory for the given season,
the resulting yield in 1914 being 30.8 bushels.

WINTER RYE.

Similar methods to those above described were also
tried in 1914 with winter rye with the following results:

Winter Rye after Rye........ 26. bu. per acve

Winter Rye after Corn........ 41.9 bu. per acre

Winter Rye after Mixed Grasses 37.1 bu. per acre
RATE OF SEEDING.

Tests were started in 1913 to determine the best rate
of seeding winter wheat in eastern South Dakota. Con-
clusive results have not been obtained and the test will
be continued. The results to date are presented in
Table V. The most profitable average yield was obtain-
ed by seeding seven pecks. It should be noted that in
the season of 1914 seeding four pecks per acre gave the
most profitable returns. Until the test has been con-
ducted long enough to settle this question, it is suggest-
ed that four to five pecks per acre is the amount of seed
apparently most profitable to use. The thick seeded
fields both seasons were noticeably crowded with plants
and as a result, the grain graded lower than that from
the fields where a lower rate of seeding was used.



Crop - Emmer
Variety ~ Black wintér

Strain « 8. D. 348

Black W.inter Emmer. S. D. 346.
This crop has not proved successful for South Dakota conditions,
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TABLE V.

RATE OF SEEDING TEST ON TURKEY S. D. 144 WINTER WHEAT
AT BROOKINGS.

1013 | 1913 1014 | Average
Rate of Following Oats | InCorn Stalks | In Corn Stalks Grain | Straw

Seeding Grain Bu |[Straw Cwt Grain Bu|[Siraw CwtGrain BulStraw Cwt! Bu [Cwt

2 pecks 15.3 2.3 20.8 16.7 26 7 30.0 22 4
3 pecks 15.8 1HFY 15.6 2503 870 247
4 pecks 16.7 11.6 19.0 30.8 36.5 26.5
apecks 20.0 13.6 16.6 8 35.9 2z
B pecks 21.5 14.5 20.1 3 35.0 28,1
7 pecks 2. T 164 19.1 2.3 34.0 288

A similar test with winter rye was begun in 1914, in
which three, four and five pecks per acre were sown.
The resulting vields were almost identical, about thirty-
six bushels in each case. THUS THE MOST PROFIT-
ABLE RATE OF SEEDING IN THIS CASE WAS
THREE PECKS PER ACRE. This result was obtain-
ed on clean cultivated corn land.

RESULTS AT HIGHMORE.
SOIl, AND CLIMATE.

The Ilighmore farm of the South Dakota FKxperi-
ment Station is located in the area lying between the
James and the Missouri. The soil is a dark colored, me-
dium clay loam of glacial origin. The rainfall has aver-
aged 16.87 inches per vear since these experiments have
been in progress. The rainfall by vears and months
with averages and normals is given in the accompany-
ing Table VI.
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PRECIPITATION WITH AVERAGES AND NORMALS BY YEARS
AND MONTHS 1903-14.

Aprl | | For the

YEAR Jan Feb Mar Apr May JuneJuly Aug SeptOct Nov Dec. Aug 31 Year
1903 V.050.360.8710. 70085 10. 46 13.08
1904 0150070051430 8.55 1030
1905 0.60 T, ju.ou1 il 1 2630
16 0.300.4110.802. 24,901
1907 1.000.46'1.10/0. 17.18
1908 0. 100.+30. . o 237
1909 0.260.340.130. 1.040.7171.4 12,44 18.03
1910 0.820. 190,55 1. 400.943.740.850.660.890. 24 040 044 700 11.15

)

322.3100.082 69
131 M43

23.061.059.35 0. 44 .93 15.87

1911 O.110.392.3
: 10.710.200.0000.35 .59 1216

1912 1.18

103 0.050.300.87 1 SOBOLOT 1T 200.530.610.0310.28 079 12,406
19014 . 1500 G21). 4513 612 . 24 G011 16 . 01{1.92( 1. 1) 25! 13.14 ot 2
|
Average 0.390.340.75(1.343.002. 722 452.531.251.060.61 0. 46 12311 16.95
*Normal 0.26[).24 )01 1471,'.’.4'"[%.162.47

,3.\'1.:isl.uuo}:h).«bl e 11 16.75

*Normal as recorded by the Weather Bureau of the
U. S. Dept. of Agr.

PROBABLE RETURNS.

In 1905 experiments were begun at Highmore to de-
termine whether ANY VARIETY OF WINTER
WHEAT COULD BE PROFITABLY GROWN, and to
attempt to select and pedigree a race that would be
hardy. The varieties Turkey S. D. 144 and Kharkov
S. D. 59 are the only ones that have shown any possibii
ity of being hardy enough to be profitable. The ecld
bare winters with their accompanying wind frequently
kill the winter wheat. Jack rabbits have also given
much trouble and killed the wheat by nibbling into {he
crowns of the plants.

In a test comparing the hardiest varieties of winter
wheat, with the leading varieties of spring wheat, begun
in 1905 and carried on continuously except in 1909 and
1910 the results were obtained which are shown in Table
VII. It will be noted that the Turkey is not reported
after its failure in 1911 and the record is continued with
Kharkov S. D. 59, it being the only variety that prove:d
hardy in the winter of 1911-12. Considering the seven
vear average which includes the years 1905, ’06, 07, 11,
12, 13 and 14 the crops rank in the following order:

1. Kubanka S. D. 75 Dur-
um Wheat ............ 14.5 bu. per acre
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2. Dean and Swedish Rye ..14.1 bu. per acre
3. Bearded Fife S. D. 67

Spring Wheat ......... 12.0 bu. per acre
4. Bluestem, Minnesota 51,
Spring Wheat ......... 9.8 bu. per acre

9. Turkey and Kharkov

Winter Wheat .... .... 9.0 bu. per acre
It is worthy of note that during the entire period
winter rye has never failed. In the year 1911 when so
serious a drouth prevailed that wheat failed the rye
yielded five bushels per acre. This factor of safety is
well worth considering when determining what crops 1o
grow in the Highmore area and though Kubanka S. D.
75 wheat has been more profitable than rye as an aver-
age, it was the rye crop that would have provided a live-

lihood during the drouth years 19il and 1912.

TABLE VIIL

COMPARISON OF WINTER WHEAT WITH SPRING WHEAT AND
COMPARISON OF WHEAT WITH WINTER RYE FOLLOWING
CORN AT HIGHMORE.

Name of Crop S.D. C.T1. Av. yield for year indicated A verage
Variety No.  No. 1905 TG 1907198 FOTTTIO2 19131014 7 years 8 years/Lst. 4 yrs
a Winter
Dean Ryve| 177 13625.718.1{4.3| ® | 5.0
a 'inter
Swedish Rye 348 137 6.013.815.5 141 10.1
e Vinter |
Turkey Wheat 144 0.8 5.0[32.732.8 0.0
¢ Winter 1442-
Kharkov Wheat 0 -18 | 3.4 20125 0.0 12.0 .6
urum
Kubanka Wheat ) 144023 .226.728.7(22.7] 0.0| 1.1 2.0019.7 14.5 15.5 5.7
Bearded Spring
Fife Wheat 67 308125.520.318.711 .0] 0. 3| 0.5] 6.512.0 1220 11.9 4.8
MinnNo.51 Spring
Bluestem Wheat T4 150522.8]17.016.016.3 0.0/ 0.0 7.7 4.8 9.8 10.6 351

(a) Both varieties of winter rye are used in makiug
average.

(b) Record for 1908 crop yield was not recorded, al-
though an excellent crop was harvested.

(e) Both varieties of winter wheat are used in mak-
ing average.
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Beginning with 1912, winter wheat has been seeded
on summer fallow to compare with the wheat seeded on
corn ground. This method is the one commonly used in
the dry farming regions of Montana and other western
states with marked success but it has proved a total fail-
ure at Highmore. The results are given in Table VIIL.

TABLE VIIIL

VARIETY TEST OF WINTER WHEATS ON FALLOW AND IN CORN
STALKS AT HIGHMORE.

Name of R.D.| C.I. YieldBus.pet| Spring Survival | 3 yearav. |2 vear av.
Variety | No.| No. [1912 10131914 1912 1913 1914 |Bus Survival| Bus
Utah ‘

Turkey 57 2008-11 0.0 0.4 0.2 0.9%  4.0%  1.0%|0.2 2%| 3% 0.3
Kharlkov S0 1442-18 3.9 0.5 1.7 20.0 4.0 3.0 ) 3 Wil
IXharkov 6 1583 IELRIED 8.0 1.0 | 5 1.1
IKharkov 302 3123 0.2 0.6 %0 20.0 | 11 0.4
Kharkov 6 315 lost 0.3 2.0 R4 2 (162
Kharkov 307 3120 0.2 0.4 1.0 40 3 (0,3
Kharlkov 3111 3130 el Usfe 4.0 10,0 T 0.9
Theiss 352 1561 0L 0. & 5.0 210) 4 0.6
Hard | ‘

Winter, 353 2043 | (R 5.0 230) 4 1.4
Butfum | 354 3330 (U010 2 ) (5] 15.0 10.0 1.¢ 89 13 1.7
Turkey | 28 1558 1.4 0.0 0.4 5.0 0.0 0.0 0.3 2 0.0 0.0
Kharkov 1010 1442 ().d 40343 5.0 60.0 4.0 $al 3 53 3.6




Kharkov Winter Wheat, S. D. 59, at Highmore 1912,
the only wheat which survived the winters of 1911 and
1912. '

DEDUCTIONS CONCERNING GROWING WINTER GRAIN AT
HIGHMORE.

The experiments above reported point strongly to
the following conclusions:

1. Winter rye is the most dependable small grain
crop for this area.

2. Winter wheat is not dependable and even the
hardiest varieties yet bred or introduced frequently
winter-kill to such an extent as to make them less profit-
able than bluestem, the lowest yielding spring wheat

type.
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3. Turkey and Kharkov are the hardiest varieties
of winter wheat among those tested at Highmore.

4. The use of the method of summer fallowing has
not enabled winter wheat to make a satisfactory yield.

5. Seeding between corn stalks in a clean cultivat-
ed field with a one horse drill has been the only method
of growing winter wheat that has given somewhat en-
couraging results.

6. Seeding on fall plowed or disced grain stubble
has not proved profitable either for winter wheat or rye.

Farm practice is apparently limited to but two
methods of preparing the land for winter rye, namely,
by raising a clean cultivated crop of some sort or by
summer fallowing.

AMOUNT TO SOW.

In 1913 an experiment was started to determine the
amount of seed of winter rye to sow per acre. The re-
sults are reported in Table IX. This test is not com-
pleted as vet but it will be noted that SEEDING FIVE
PECKS PER ACRE HAS GIVEN THE HIGHEST
YIELDS OF GRAIN DURING EACH OF THE TWO
YEARS. In this test the rve was seeded on corn ground

which had been manured at the rate of six tons per acre
the vear before.

TABLE IX.
RATE OF SEEDING TESTS ON WINTER RYE, HIGHMORE.

0 - 13 | 1914 [ Two year average
Name of ‘l(m(‘\ of 8. D C. .| Grain |Straw | Grain [Straw | Grain | Straw
Variety Seeding No. | No. Bu

| Cwt | Bu | Cwt Bu | Cwt

Swedish |2 peeks 348 137 15.0 26.6 12.9 15.¢ 14.0 21.1
» 3 pecks > 13.1 15 4 12,71 14.3]  18.3

4 pecks T - 13.5 15.5 17.0 14.5 ‘0.8

5 pecks b e 155 20.4 17 3 18.1 20.0

6 pecks 13.6 20. 2 12.9 16.9 19.9

TIME OF SEEDING.

In 1914 a test was conducted in order to determiue
the best time to seed winter rye. The results are report-
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ed in Table X. September 1st to October 1st proved the
best time for seeding the rye. Another important fact

brought out by this test was that rye seeded TOO LATY
TO GERMINATE IN THE FALIL OR SEEDED VERY
EARLY IN THE SPRING PRODUCED A FAIR
YIELD OF GRAIN.

TABLE X.
DATE OF SEEDING TEST ON DEAN WINTER RYE S. D. NO. 177
HIGHMORE, 1914.

- Yield of

Date of Seeding Grain Bus. Straw Cwi Weight

Per Acre  Per Acre | Per Bu.
September 1 252 42,6 a3
September 15 2l 475 53
October 1 26.6 478 23
November 1 20.6 2.9 553
March 1 14.7 31.4 52
March 15 8.8 21.5 a2
April 1 5.9 15.2 51

GROWING WINTER GRAIN AT EUREKA.

Eureka is situated in the western part of McPherson
County. The experiment farm is located on a group of
rounded glaciated hills known as a moraine. There is a
considerable area of such land in the state. The soil in
general is a thin layer of sandy loam on boulder clay suh-
soil. The climate is similar to that described at High-
more.

Table XI. presents the rainfall data thus far obtain-
ed. It will be noted that very little precipitation has
occurred during the winter months and this makes it
easy to understand why it is difficult to grow winter
grain in the KEureka area. The soil blows readily and
the frequent cutting of soil particles and ice particles
has made it difficult for winter grain to survive.
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TABLE XI.

PRECIPITATION BY YEARS AND MONTHS WITH AVERAGES,
EUREKA 1909-1914.

— 'April 1 to Forthe

YEAR Ian Feb Vlar Apr Mav June Iuly Aug Sept Oct Nov Dec Aug 31 year
1969 0. llrt) 450. 14 10.10 19.11
1910 0.0 [1.701L .2 A 8.17 15.78
1911 0.500.730. . 20 n] 150.610. h&u 3{ 8.5 13.69
1912 0.250.401.051.29.3. %l] by .) 1‘”.2:“ 430.07 T.0.11 11.62 14 .93
1913 0.190.0:50.090.68/1.972.912.161.530.541.520.080.52 9.225| 129E3
1914 0.220.050 2230 .’ 204,28 110.700.87 T. 0.5 1191 14.50 -

Average 0.300. 560 S61. I.EBZ.S()I 462. 41 1.450 570.910.77 9.93 15.02

Table XTII. presents the results of a two year test at
Eureka in which winter wheat, winter rye and spring
wheat were compared both on corn land and fallow. In
this case the corn stalks were removed from the land.
Winter wheat has not proved profitable during this test.
Winter rye, likewise has been less profitable than spring
wheat of good variety.

TABLE XII.

COMPARISON OF WINTER WHEAT AND SPRING WHEAT AND
COMPARISON OF WHEAT AND WINTER RYE FOLLOW-
ING FALLOW AT EUREKA STATION.

[ } Bushels Per Acre
Name of Variety Crop S.D.|C. I

- se 913 9 AL
e I | No. Xo. 1913 1914 A aver_ag_e
Turkey Winter Wheat 144 0.0 a3 0.0 0.0
a

Spring Wheat | * s 1 11.6
c | | |
NDakota Bluestem Spring Wheat 196 3°83 11.0 My 9.1
Swedish Winter Rve 348 137 i), a.0 8.3

(a) Red Fife S. D. No. 67 C. I. No. 3081 in 1913.

(b) Kubanka S. D. No. 75 C. I. No 1440 in 1914.

(¢) Bluestem S. D. No. 196 C. I. 3083 sown where
Winter Wheat killed out.
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XTII.

COMPARISON OF WINTER AND SPRING WHEAT AND COMPARI-
SON OF WHEAT AND WINTER RYE FOLLOWING
CORN AT EUREKA STATION.

R D.[ C.L [ Bushels Per Acre
Name of Variety No. No. 1913 1014 Average
Eurkey Tin_ler Whea_t ) ;Ei 174.3 - T)T) 7’_‘237
Spring Wheat o 8.0 p 12.2 10.1
Swedish Winter Rye 348 137 7.3 8.2 7.8

(a) Red Fife S. D. No. 67 C. I. No. 3081 in 1913.
(b) Kubanka S. D. No. 75 C. I. No. 1440 in 1914.

Winter Rye Breeding Nursery. Highmore, 1914.

The cross indicates an especially promising selection or pedigreed variety.
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Since it seemed impossible to grow winter wheat in
this area without some form of protection or mulch, a
mulching experiment was added to the work in the fall
of 1914. Three tons of straw per acre were spread even-
ly over part of the winter wheat late in November. An-
other part seeded in corn stubble in the same way and
still another field seeded on fallow were left without a
mulch. In the spring of 1915 the mulched plats had a
perfect survival while those not muched were totally
killed. Since machines are now available for straw dis-
tribution and since there is an excess of straw in many
localities, mulching winter wheat may prove a profitable
practice. This experiment at Eureka will be continued
and meanwhile it is suggested that others {ry the method
in an experimental way. If a way is found to grow win-
ter wheat successfully and at the same time conserve soil
moisture and humus, it should be well worth while.

AMOUNT TO SOW.

It has been found impossible to make progress in de-
termining the amount of seed of winter wheat to sow ow-
ing to the severe winter killing on all fields. In 1913 the
wheat seeded at the rate of two and three pecks per acre
made a fair survival while that seeded at the rates of
four and five pecks per acre was entirely winter killed.
Apparently, the loss of stand in this case was entirely
due to lack of moisture.

No test of rate of seeding with rye has been made
at Eureka. It will be recalled that seeding five pecks
per acre at Highmore has given best results in the test
at that point. It is assumed that a like amount would
be satisfactory at Eureka.

NATURE’S LIMITATIONS,
Basing our judgment upon the results quoted, ob-
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tained by comparative trial at Highmore and Eureka, we
conclude that winter rye is the only winter grain hardy
enough for the conditions in the region between the
James Valley and and the Missouri River in South Da-
kota and that if winter wheat is to be grown at all some
method must be found to give it winter protection. Two
methods are suggested for trial; first, to seed between
standing corn and leave the stalks to catch snow; second,
to spread straw over the young wheat for protection late
in the fall. If this is tried, care must be used to spread
the straw thinly and evenly. Too thick a muleh will de-
stroy the wheat by smothering.

Winter Grain Breeding Nursery, Highmore, 1914. Winter rye indicated by cross shows perrect hardines
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‘WINTER GRAIN AT COTTONWOOD.

The Cottonwood farm of the South Dakota Experi-
ment Station is located in the area lying between the
Missouri River and the Black Hills. The soil of the till-
able portion of the experiment farm is Pierre clay. On
the flat part of the farm, a portion of the soil is
impregnated with alkali to such an extent as to
render crop growth impossible. In this section of
the state the best soil is found on the upland
prairie with its gently sloping hillsides rather than on
the level, low lying flats, such as make up the greater
portion of the tillable land of the station farm. This
statement is made in view of the fact that readers, un-
acquainted with this section of the state might judge
that this entire area is of no value for winter grain pro-
duction, because of results reported here. By means of
reports from members of the South Dakota Experiment
Association and from careful observations, it has been
ascertained that there is much of this ‘‘gumbo’’ land in
the Cottonwood area on which both winter wheat and
rye have been profitably produced when seasonal condi-
tions were favorable and the land was properiy prepar-
ed. Table XIII. gives the rainfall in inches with aver-
ages for years and months. The average for the entire
period from 1910 to 1914 has been 13.07 inches. Nearly
half of this occurred during the fall and winter from
September 1st to March 31st.
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TABLE XIIIL

PRECIPITATION BY YEARS AND MONTHS WITH AVERAGES.
COTTONWOOD, 1910-14.

| lto “For the

YEAR Jan | Feb| Year
CIO00.660.070.761.062.541.30 1.110.45 0. 2032030300 649 124
19011 T 0015 T. |0.851.100.640.59 2 413.501.15 .20 0,42 559 11.10
1912 0.7 *3.003321/190.92 2423421300101 T 0012 1127 1634
1013 10°18/0.100.431.152.950.59 0.81 1.84 1.15/0.76. 0. 140,38 7.3 10,48
1914 0,031,180, 35‘0 26235 164 o4 18 11192223 0.2 088 917 15.01
Average  10.210.740.011.732.031.021.192.011.610.9110.13 0. m’ 7.8l 13.44

*No record. Precipitation very slight, average for
February used in computing totals.

Winter grain trials have been in progress during
1913 and 1914. The results obtained from a comparison
of spring and winter wheat and winter rye are reported
in Table XIV. The rye has given better results during
the trial than the wheat, again proving its ability to
withstand very severe conditions.
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Swedish Winter Rye
S. D. 348.
Highmore, 1914.
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TABLE XIV.

COMPARISON OF WINTER WHEAT WITH SPRING WHEAT AND
COMPARISON OF WHEAT WITH WINTER RYE FOLLOW-
ING CORN, COTTONWOOD STATION.

TS. D.| CL | Average
\ ame of V fu-lety \ Crop No. No. 1913 1914 Two years
= = | 7\\ 1 i
Turkey | Winter Wheat 144 0.4 06 0.2
Red Fife | Spring Wheat 67 3081 0.5 2.6 1135
; a
_ Swedish Winter Rye 348 138 0.4 7.8 4.1

(a) Jack rabbits reduced stands of winter grains
over 50 per cent during winter 1912-13.

In a rate of seeding test with rye as reported in
Table XV. one bushel per acre has given best returns.

TABLE XV.

RATE OF SEEDING TESTS ON WINTER RYE.
COTTONWOOD 1913-14.

I | 1913 T 1014 I 2yr. av.
Name of Rateof |S. D. C.I. Grain straw | Grain | Straw Gram Straw
Variety Seeding (o} (o} Bus. Cwt. Bus. | Cwt.

‘
{ Per A. Per A.| Per A. Per A. Per A. Per A,
3 pecks ‘ M8 B1 02 03 8.7

Swedish

2 8.9 4.6| 4.5
Swedish 4 pecks 0.3 0.4 7.8 11.0 4.1 5.7
__Swedish 5 pecks b UL St 0.8 (15 ISRy [ () (3) Y B 4.7

RESULTS AT NEWELL.

The Belle Fourche Experiment Farm located near
the town of Newell in northwestern South Dakota is
supported by the United States Department of Agricul-
ture. The rainfall as given in detail in Table X V1. does
not differ materially from that reported at Cottonwood.
The soil of the station is a Pierre clay which is quite rep-
resentative of that part of the state.
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TABLE XVI.

PRECIPITATION BY YEARS AND MONTHS WITH AVERAGES
BELLE FOURCHE EXPERIMENT FARM AT NEWELL, 1908-14.

April 1to | Forthe i

YEAR Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Aug 31 Year
i a a a a |a
1908 0.200.191.651.163.951.471.260.620.522.10/0.20 0. 91
a « a 1

1909 0.170.230. 190843 .875.592.45 0.3 70.760.731.28

1910 0.730.700.931 .57/1.2 421 270, 110, 10

1911 0.130. 0.801. 8 2:0.300.98 0.30

1012 0.240. 12805 510.040.13

1013 0.570.240.990. 2 0.350.262.381.860.10/0.45 4 2

1014 0.050.240. 411.862.332.320.861.051. 012.420.000.27 8.42 12.82
Averagce 0.300.250. 711172 302.111.481.171.761. 190.3110.49 8,99 13.23




Winter protection is a prime factor in growing
winter wheat in South Dakota. Note how the snow
has lodged in the depressions in the plowed land and in
the stubble in the rear of picture, but has blown off of
the exposed portion of the plowed land.
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At Newell, as at Brookings, little difficulty has been
experienced with winter killing. A number of varieties
that have not proved hardy at Highmore have been sue-
cessful at Newell but the significant fact remains that
the KHARKOV AND ITS NEAR RELATIVE, THii
TURKEY, THE SAME VARIETIES THAT HAVE
SHOWN OUTSTANDING HARDINESS IN THE
TESTS AT HIGHMORE are likewise among the best
varieties at Newell. The results of a variety test are
given in Table XVII.

TABLE XVII.

VARIETY TEST OF WINTER WHEATS BELLE FOURCHE EXPERI-
MENT FARM AT NEWELL.

) L W IT\TI ). Yicld Bushels Per Acre = Averaze
Name of Variety | No. | No. 9080007010 1011 1012 1913 1914 Tyrs5ys
Theiss 1561 352 19.4 36.8 31.6 17.6
Not
Alberta Red 2079 16 7 failure failure 35.0 Grown
Beloglina 1667 19.2 37.2 20.9 1177863
Beloglina 2230 19.2 30.4 20, 2 17.6
) Not
Hard Winter 23 353 15.0 39.3Grown
Not
Crimean 1437 25.386.020.3 36.4Grown
Not
Turkey 1558 9824.141.017.8 38.1Grown
Turkey 1571 255‘39.0‘20.3 38.7 20.6] 21.917.7
! a b
Turkey 3055 22.344.5 35.0 20 6 21.W16.2
Kharkov 1442 19125.440.322.7 386 28.7| 22.2/18.0
Kharkov 1583 T622.539.023.6 38.8 20.1| 21.918.3

(a) Six years. (b) Four years.
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At Newell, as at Brookings, the winter wheat has
proved more profitable than the best varieties of spring
wheat as shown by a test reported in Tabie XVIII.

TABLE XVIII.

COMPARISON OF WINTER AND SPRING WHEATS BELLE
FOURCHE EXPERIMENT FARM AT NEWELL.

Name of P X D C Lo Average for Year Indicated Av’age
Variety Crop No. | No. TS TO09 T910[T911-12 | 1913/ 1914 7 vears
Kharkov T Winter Wheat 101 1442254 40.322.7 failure 33.6 28.7 2.2
Turkey Winter Wheat 1571 25.539.0 20.3 failure | 38.7 29.6 2
Spring Wheats
b
Kubanka Durum Wheat T.’1 1440 24.9 21 .4 5.5 fatlure 15.616.9 ».1
a
Power's I'ife \ Beardless Ilife 17'2i 3025 18.5 17.3 10.6 failure| 16.6) 5.1 0.
a
Haynes Bluestem 140 3020 16.313.8 9.0 failure 14.1] 5.1 8.3

(a) Not strictly comparable, grown on corn ground
instead of fallow.

(b) Directly comparable, grown in regular order
with the winter wheats in the same series.

AMOUNT TO SOW.

In 1913 a rate of seeding test was conducted. The
amounts per acre seeded were two, three, four, five, six
and seven pecks. The resulting yields as reported in
Table XIX. varied but little and it was concluded that
from three to four pecks per acre would be most profit-
able.

TABLE XIX.

RATE OF SEEDING TESTS ON WINTER WHEAT BELLE
FOURCHE EXPERIMENT FARM AT NEWELL, 1913.

- Yield
RATE OF SEEDING Av. Bus. | Weight Cwt Straw
Per acre Per Bus.  Peracre
2EDEEISE o L. e S o g T i e 26. 4 60.7 28.5
SoPerlEsiatn G L il SR b 28.0 61.5 29.6
e e R B Rl et 27.3] 60.7 29.2
5 pecks el AT & e AL e Sl B 26.8 61.8 32.4
6IDECIS! . T asi i Lo REERS, L e e e e 27.4 61.5 34.5
(AT T o PN o S 28.9 61 8 32 6
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Highmore, Mar. 14, 1914.

Snow lodging in millet stubble. This furnishes pro-
tection for winter grain and conserves moisture for the
following crop. The millet is grown in double rows,
cultivated. Corn stubble serves the same purpose if cut
as high as possible.



WHEN TO SOW.

A test of time of seeding carried on at Newell for
five years and reported in Table XX. led to no conclus-
ive results in so far as determining any best date of
seeding was concerned. An instance is recorded of
winter wheat seeded as late as November 1st making an
average yield of 22.2 bushels for five years with no fail-
ure in any year. Wheat seeded September 16th made
a four year average of 25.8 bushels.

Mr. Cecil Salmon, now of the Kansas Experiment
Station, who had direct charge of the winter grain ex-
periments at Newell from 1908 to 1913 inclusive, comn-
cluded that there is no ‘“best date>’ to seed but it is
best if possible to seed soon after a rain so as to insure
moisture near enough to the surface to germinate the
seeds quickly and uniformly.

TABLE XX.

TIME OF SEEDING TEST ON TURKEY C. I. NO. 3055 WINTER
WHEAT AT BELLE FOURCHE STATION.

1R T T 1013 | 1914 | Average
Date of | Grain | Straw | Grain| Straw| Grain Straw | Grain | Straw Grain | Straw _No.

Seeding | Bys. | Cwt | Bus. Cwt | Bus. Cwt | Bus. Cwt Bus. | Cwt Years| Bushels
Aug. 1 Not sown b - g0 20, 2‘ ‘30 7 Not sown 1

Aug. 16 Not sown | 37.5 27.3 19.3 28.4 28.1 27.&%  Not sown 3 28.3
Sept. 1| 23.0% 21.2] <39.0¢ 33.4 8.3] 9.5 28. l’ 27.5  Not suwn 4 24.6
Sept. 16 20.3 ‘ 10.8/ 40.5( 32.7] 22.0 29.3 Notsown 202} 21.0 4 25.8
Oct. 1 2431 9224 43.0 34.2 0.0 0.0 28.1‘ 26.1 21.1 18.0 b 23.3
Oct. 16 | 24.7 25. h 42.00 39.0/ 13.3 16.5 21.4 20.0{ 20.7 17.2 5 24 .4
Nov. 1 25.3 23.9t 373 33.4 13.31 W.§ 16.3 2041 S10N] 20.0 5 22.2
Nov. I8¢ Not sown | .. G A5 - 16.1 16.3  Not sewn 1 16.1

(e) September 20th.
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