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Contribution from the Bureau of Plant Industry, Wm. A. Taylor, Chief. 

January 20, 1914. 

EXPERIMENTS WITH WHEAT, OATS, AND BARLEY 
IN SOUTH DAKOTA.’ 

By MANLEY CHAMPLIN, 

Collaborator and Scientific Assistant, Office of Cereal Investigations, and Assist- 

ant Agronomist, South Dakota Agricultural Experiment Station. 

IMPORTANCE OF THE CEREALS. 

The common grain crops, wheat, oats, and barley, have been one 
of the chief sources of wealth in South Dakota for a number of years. 
In 1908, the first year of the period discussed in this bulletin, 3,424,- 

000 acres of wheat were grown in the State, with an average yield of 
13.8 bushels to the acre, or a total vield of 47,253,000 bushels. Since 
that year the acreage has remained about the same, and the yield has 
approximated 13 bushels to the acre in normal seasons. There have 

been two poor crop years, 1904, when there was a serious epidemic of 
_ rust, and 1911, when drought reduced the crop. The average annual 
yield of wheat in the State during the 10-year period from 1903 to 

1912, inclusive, was 12.01 bushels to the acre. 
The area devoted to the oat crop has increased from 706,000 acres 

in 1903 to 1,540,000 in 1912, or has more than doubled in the 10 years. 

The total yield likewise has almost doubled, being 52,052,000: bushels 

in 1912, as compared with 27,267,000 bushels in 1903. The average 
yield to the acre for the State during the 10-year period has been 26.3 

bushels. Barley has also more than doubled in importance. The 
total yield of this crop has increased from 10,656,000 bushels in 1903 
to 23,062,000 bushels in 1912, the average acre yield for the period 
being 23.8 bushels. 

Tt is apparent from these figures that wheat still ranks first in im- 
portance, with oats second and barley third, but that there is an 

increasing tendency toward greater diversification and the increasing 
of the acreage of other crops than wheat. 

1 Cooperative experiments with cereals have been conducted by the South Dakota Agri- 

cultural Experiment Station and the Office of Cereal Investigations of this bureau for the 

past 10 years. Sufficient data have been accumulated to warrant the recommendation of 

certain varieties of wheat, oats, and barley as the most profitable ones to grow in South 

Dakota and adjacent portions of the near-by States. These data, with descriptions of 

the recommended varieties, are presented in this bulletin——WM, A. TAytLor, Chief of 

Bureau. 

13129°—Bull. 89—14——1 
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NEED FOR IMPROVEMENT. 

While the showing made by the above totals is impressive, it does 
not imply that there is no further opportunity for improvement. The 
acre yields have not increased during the period, but have remained 
about the same, fluctuating according to the quantity and distribution 
of the rainfall. As there is relatively little new land available that 
is adapted to the profitable production of these crops, future increase 
in production must come largely through increased yields per acre. 
The present average yields, 12 bushels for wheat, 26.3 bushels for 
oats, and 23.8 bushels for barley, are not enough. Production must 

be increased to keep pace with the constant increase of population. 
Whether or not production is increased will depend partly upon the 

improvement of economic conditions. There is now far too much 
land farmed by short-term renters who care little about crop or soil 
improvement. It rests largely with the landowners whether or not 

the yields per acre are to be increased. 
The requirements for crop improvement are essentially the fol- 

lowing: 

(1) Better varieties. (4) Better soil treatment. 

(2) Better seed. (5) Better tillage and cultivation. 

(3) Better rotations. — (6) Better economic conditions. 

It is the purpose of this paper to discuss the first two essentials, 
better varieties and better seed, and to present the results of investi- 

gations vertaining thereto. 

CLIMATIC CONDITIONS. 

The data which follow and the rainfall map * (fig. 1) will aid in the 
proper interpretation of the results here reported. It will be noted 
that one of the stations, Brookings, is located in the subhumid belt 
where the rainfall averages from 20 to 25 inches, while Eureka, 
Highmore, and Cottonwood, the other three stations from which re- 
sults are reported, are all located in the semiarid belt where the aver- 

age rainfall is from 15 to 20 inches. This quantity of rainfall would 
be sufficient to produce a cereal crop every year with good farming 
methods if it was not for the frequently recurring hot winds which 
blow from the south and southwest during the summer months. At 

such times evaporation and transpiration are excessive, so that the 

common cereals are severely damaged and sometimes destroyed. 
Under these conditions marked differences appear in the ability of 

varieties to utilize what little moisture there may be in the soil. A 

ereat deal also depends upon the stage of growth of the crop at the 

time these severe conditions occur, the flowering period being the 

time when it is most subject to injury. It is for this reason that so 

much confusion exists regarding the desirability of early or late 

1The data and map are from U. S. Department of Agriculture, Weather Bureau, 

Climatological Service, South Dakota section, Annual Summary, 1911. 1912, 
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maturing varieties as well as early or late seeding. The whole ques- 
tion depends upon the time of occurrence of the hot wind or the high 
evaporation. Thus, some seasons are favorable to early-maturing and 
some to late-maturing kinds. A 10-year average shows little differ- 
ence between the yields of good early and good late varieties. The 
hot winds have sometimes occurred during the last week in J une, 1n- 
Juring early varieties, while in other seasons they have occurred dur- 
ing the last half of July, thus injuring the late varieties. Only once 
during the 10-year period (in 1911) have they been so serious as to 
totally destroy the cereal crops at the western substations. 
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Fie. 1.—Map of South Dakota, showing the average annual precipitation in inches and 
the location of the agricultural experiment station and substations. 

The monthly, seasonal, and annual rainfall by years at the stations 
at Brookings, Highmore, Eureka, and Cottonwood, S. Dak., are 
shown in Table I, with averages for the periods for which records are 
reported and a summary of these averages. 

Table I shows that the average seasonal rainfall at Brookings for 
the five months from April 1 to August 31 is 15.63 inches, or 68 per 
cent of the annual precipitation. June has been the month of great- 
est rainfall, with May ranking next in order. There have been two 
seasons when drought conditions occurred, 1904 and 1910; 1908 was 
the year of greatest rainfall. In 1903 the cereal crops at Brookings 
were destroyed by hail, a fact not shown in Table I. In brief, there 
have been seven good and three poor crop years in the 10-year period 
from 1903 to 1912. 
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TABLE I.—A/onthly, seasonal, and annual precipitation in inches in South Dakota 
at Brookings and Highmore for the 10 years from 1903 to 1912, at Eureka 
for the 4 years from 1909 to 1912, and at Cottonwood for the 3 years from 
1910 to 1912. 

BROOKINGS. 

| { | { 

1 Apr.1] For 
Year. Jan. | Feb. | Mar. | Apr. | May.| June.) July.| Aug. | Sept.| Oct. | Nov.| Dec. to the 

Aug. 31. year 

19032 0.16 | 0.31 | 1.87 | 1.00 | 4.53 | 4.16 | 3.30 | 4.25 | 2.7 1.85 | 0.10 | 0.45 17.24 | 24.65 
Lit be eee . 04 15 25 | 1.78 |-1.82 | 4.30 | 1.91 93 LB) Ape 02 . 20 10.74 | 15.48 
1905 222 .22 | 1.00 68 | 1.01 | 6.14 | 6.09 -98 | 4.54 | 2.1 1.50 | 2.45 | 1 T. 18.76 | 26.77 
hOB Soe Sy, . 02 58 | 1.40 | 3.51 | 4.89 | 1.86 | 4.28 | 5.13 | 3.01 89 .o2 15.94 | 26.26 
NOG ie ee | 1.06 . 28 Doi ely as SIGOM Sor ioe Atal eS = 96:).9 AO isd 14.36 | 19.71 
19082222 e- see | -20 | 1.80 | 1.16 | 2.10 | 6.46 | 6.35 4.69 | 2.37 | 3.89 | 1.42 | 1.30 . 60 21.97 | 32.34 
1909 ses a8 = 1.20 | 1.57 oi 16a) 4 fo" | 2220 44a 39 eG a 69 | 1.14 14.03 | 22.34 
191022 1.07 . 40 50 | 2.34 .87 | 1.85 | 1.68 | 2.46 96 . 38 17 . 10 9.20 | 12.78 
a AA) Be aera .61 .53 53 | 1.62 | 1.90 | 3.78 | 3.32 | 3.81 | 3.08 | 5.12] .23 .42 14.43 | 24.95 
19122 - 28 .24 26 | 3.36 | 6.93 | 2.09 | 2.52 | 4.68] 1-61 | .96 fe FB 19.63 | 23.18 

Average..) .50 | 63 | 63 | 1.69 | 3.93 | 4.15 | 2.65 | 3.21 | 2.34] 2.01} .59| .47 | 15.63 | 22.85 

HIGHMORE. 

| | | 
Apr.1j| For 

Year Jan. | Feb. | Mar. | Apr. | May.| June.) July.| Aug.|Sept.| Oct. Nov.| Dec.| to the 
| | |Aug.31.| year 

FSGS sets bows (eels dee acters, (Peres eee eer (emer ee 
1903 ese eee 0.05 | 0.30 | 0.87 | 0.72 | 0.85 | 2.93 | 3.58 | 2.40 | 1.46 | 0.66 | 0.65 | 0.63 10.4 15.08 
19042 3553 15 oA 7, .05 | 1.43 .99 | 2.25 | 2.40 | 1.48 .38 60 AV . 60 8.55 | 10.50 
190525 . 60 diy .60 | 1.39 | 5.23 | 5.64 | 5.54 | 3.56 -06 | 1.95 | 1.29 fb 21.36 | 26.36 
190622052) . 30 . 40 . 80 | 2.40 5.00 | 2.50 | 1.19 | 6.25 | 2.80 .30 | 2.47 . 40 17.44 | 24.91 
1907. 232265 1.00 -40 | 1.10 68 | 5.11 | 1.62 | 3.64 -18-| 1.04 | 1.96 - 05 . 40 S23 17-28 
19082. 2S S104. 93 80 | 1.55 | 2.68 | 5.78 | 2.49 | 3.53 -62 | 2.19 | 1-397)" -31 16.03 | 22.37 
1909; 23.2 == -26] 34 13 30 | 4.72 | 1.69 | 1.81 |] 3.92 | 1.7 1.04 oft At 12.44 | 18.03 
1910 Jase . 82 .19 58 | 1.40 . 94 | Bef .85 -66 1) 289 |) 224 . 40 .44 7.59 | 11.15 
1914222 -11 .39 | 2.54 .32 | ee 5 | .09 | 2.69 | 2.52 | 3.06 | 1.05 . 35 -44| 7.93 | 15.87 
1912. 2 .13 BALE 27 | 1.05 | 2.20 | 1.31 | 1.44 | 3.39 oa -20| -.00 35} 9.3) 11.16 

Average... .35] .32| .77 | 1.12 3.00 | 2.76 | 2.56 | 2.80 | 1.32 | 1.02 | a .50 | 12.24 | 17.27 
| | 

EUREKA. 

| | 
190922. = ss 0.10 | 0.45 | 0.14 | 0.50 | 2.65 | 3.35 | 2.21 | 1.39 | 1.25 | 0.17 | 4.50 | 2.40 10.10 | 19.11 
19102. ==. .60 | 1.70 | 1.23 . 82 42 | 3.80 -93 | 2.60 | 3.65 Sire owl be 29 8.17 | 15.78 
[LE oe oe .90 BF: 62 | 2.24 .97 | 1.29 . 43 | S2oe) Ales 61 .88 80 8.50 | 13.7 
Thi pS ae Bee S20 .40 | 1.05 | 1.29 | 3.37 | 1.50 | 2.19 | 3.27 | 1.43 07 TT 11 11.62 | 14.93 

Average..| 36 | 82 | 76 | 1.21 | 1.85 | 2.49 | 1.34 | 2.71 | 1.87 26 | 1.35] .89| 9.60 | 15.88 
} } 

COTTONWOOD. 

1910: ee | 0.66 | 0.07 | 0.76 | 1.06 } 2.54 | 1.30 1.11 | 0.48 | 0.82 | 0.32 | 0.30 | 3.00 | 6.49 | 12. 42 
qT as ee 5 be ay aT oo) | £40 64]; .59 | 2.41 | 3.59 | 1.15 20 | 42 | 5.59 | 11.10 
1919 eS a lies Wi 3 Pal PASCO PS ps 92 | 2.42 | 3.42 | 1.30 Ba lth Ds hice IAA A or 

Average..| .28 | .08 | 1.25 | 1.74] 1.61] .95 | 1.37 | 2.10 | 1.90] .53 | 210 28 aan | 13.16 
| } } } 

SUMMARY OF AVERAGES. 

| | oa Apr. 1 | nae: 
Station. Years. Jan.) Feb. Mar.) Apr. May.) June. July. Aug.) Sept. Oct. Nov.|/Dec. to Faas 

Aug. 31. ae | ieee | 
PE ne wae eee SS. eS 

Brookings. .|1903-1912 0.50 0.63 0.68 4 69 13.93 | 4.15 | 2.65 |3.21 | 2.34 |2.01 |0.59 0.47 | 15.63 90.85 
Highmore. .|1903-1912 | .35 | .32 | .77 |1.12 |3.00 | 2.76 | 2.56 |2.80 | 1.32 |1.02 | .73 | .50 | 12.24 |17.27 
Eureka....- 1909-1912 | .36 | .82| .76 [1.21 |1.85 | 2.49 | 1.34 |2.71 | 1.87 | .26 /1.35] .89| 9.60 |15.91 
Cottonwood |1910-1912  .28 .08 1.25 1.74 1.61 95 | 1.37 |2.10 | 1.90 | .53 17 |1.18 7 -78 13. 16 

| 

1 T.=trace. 2 Norecord. Precipitation very slight. 
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At Highmore the average seasonal rainfall from April 1 to Au- 

gust 31 during the 10 years under consideration, as shown in Table I, 

has been 12.24 inches, or 71 per cent of the total annual rainfall, 
with the heaviest precipitation in May. There have been four sea- 
sons of drought, three of which, 1910, 1911, and 1912, have occurred 

in sequence, thus rendering dry-farming methods of lttle avail in 
the production of cereals during 1911 and 1912. The rainfall has 
approximated the average during three seasons, while in three seasons 
it has been much heavier than the average. In brief, there were 
eight seasons when fair to good crops could be obtained by good 

farming methods, one season of partial failure, and one season of 

total failure. Thus, during two of the four dry seasons good crops 
were obtained and in a third a partial crop was obtained by good 
farming methods. In all four of the dry seasons the crops were a 

total failure where poor farming methods were employed. 
The record for Eureka covers but four years and is therefore not 

at all conclusive. It shows that the average seasonal rainfall during 
this period was 9.6 inches, or 60 per cent of the annual precipitation. 
During the last three years the same drought conditions as were 
noted at Highmore have prevailed, though they were not as severe. 

The record for three years at Cottonwood shows that the same 

drought conditions occurred there as prevailed at Highmore and 
Eureka from 1910 to 1912. The lack of rainfall in June during these 
seasons has made the raising of wheat, barley, and oats unprofitable. 

The seasonal rainfall has been 59 per cent of the total. 
The summary of Table I shows that Brookings has received an 

average of 2.75 inches more seasonal rainfall than Highmore. Ap- 
parently, Cottonwood and Eureka do not differ essentially from 
Highmore in the matter of average annual precipitation. : 

The climatic conditions as a whole are favorable to the produc- 

tion of small cereals as well as other crops at Brookings. At High- 
more such cultivated crops as corn, sorghum, and potatoes have not 
failed during the 10 years. The noncultivated cereals have been a 
total failure one year and a partial failure another year, even where 

the best moisture-conservation methods have been employed, that is, 
where the small grain has followed an intertilled crop. Where small 
erain has followed small grain there have been four failures—one 
total and three partial. Thus, there was a net gain of 2 crops in 10 
due to good farming, besides the increased yields in normal years. 

SOIL CONDITIONS. 

The soils of South Dakota east of the Missouri River are nearly 
all of glacial origin, consisting usually of rich dark-colored loams 

containing varying proportions of sand, underlain by “ bowlder ” 
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clay containing rounded granitic stones commonly known as “ hard- 
heads.” These glacial soils are well suited to cereal production. The 
soils west of the Missouri River are alluvial or residual in their 
origin, that is, they are either the result of deposits of sediment or 
were formed in place by the disintegration of the underlying rocks. 
For this reason these soils are extremely variable. Several types 

of soil may be found on the same farm. The general soil types 
include a sandy loam in the southern, a sticky clay in the central, 
and a silt loam in the northern part of this section. 

The soil of the Brookings field is a medium sandy loam, that of 

the Highmore field a medium clay loam, that of the Eureka field a 
sandy loam, and that of the Cottonwood field a sticky clay, known 

locally as gumbo. 
Thus, the four fields represent, in a general way, the common soil 

types of the State. However, there are many local variations in the 

character of the soil which may influence the results when the crops 
here discussed are grown on other farms. 

HISTORY OF THE COOPERATIVE EXPERIMENTS. 

The cooperative study of the grain crops in South Dakota was 
begun in 1903 by the South Dakota Agricultural Experiment Station 
and the Office of Cereal Investigations of the United States Depart- 
ment of Agriculture. The first purpose of the work was to determine 
what varieties were best adapted to South “Dakota conditions. Sev- 

eral hundred introductions were made from various parts of the 
world and were placed on trial. Many were found to be entirely 

unfit the first season, while others were grown for several years before 
it could be definitely determined whether they were suitable. The 
varieties discussed in this bulletin are the best of the many which 
were tested. After having learned something of the relative value 

of the different varieties, work was begun in 1910 toward the improve- 
ment of the best ones. 

Portions of the work have been reported from time to time in 
various bulletins of the South Dakota Agricultural Experiment 
Station? and of the United States Department of Agriculture? The 

1 Shepard, J. H. Macaroni wheat; its milling and chemical characteristics. South 

Dakota Agricultural Experiment Station, Bulletin $2, 45 p., 6 pl., 1903. 

Chileott, E. C., and Cole, J. S. Cooperative cereal investigations at Highmore. Sum- 

mary of results for 1903. South Dakota Agricultural Experiment Station, Bulletin 84, 

p. 9-14, 1904. 
Shepard, J. H. Macaroni wheat; its milling and chemical characteristics and its 

adaptation for making bread and macaroni. South Dakota Agricultural Experiment 

Station, Bulletin 92, 39 p., 4 pl., 1905. 
Cole, J. S., and Balz, Sylvester. Cereal investigations at Highmore. South Dakota 

Agricultural Experiment Station, Bulletin 96, p. 45-60, fig. 4, 1906. 

Shepard, J. H. Macaroni or durum wheats. (A continuation of Bulletin 92.) South 

Dakota Agricultural Experiment Station, Bulletin 99, p. 105-115, 1906. 
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period during which the experiments have been conducted is now 

sufficiently long to warrant the summarizing of the most important 
results in_a single paper. : 

Some important facts have been brought out. Those varieties 
which have given the best results almost invariably have come from 
regions of similar climate. Climatic conditions so far dominate soil 
conditions that the State may be roughly divided into two sections, 
one subhumid and the other semiarid. Each‘section has its specially 
adapted varieties, though some are adapted to both. The important 
practical problem now is how to encourage the more common use of 
these varieties. 

EXPERIMENTS WITH WHEAT. 

PRODUCTION IN SOUTH DAKOTA. 

The production of wheat in South Dakota has remained stationary 
during the 10-year period under discussion (1903 to 1912). In 

Table II it is shown that the lowest yield of this period was pro- 
duced in 1911. During that season the return was only about 50 
per cent of the cost of production, while in 1904 it averaged 4 per 
cent less than the cost of production. During the remaining eight 
years wheat production has been profitable to the State as a whole. 

The highest gain, 46 per cent over the cost of production, was ob- 
tained in 1909.. The average gain for the whole period for the 
entire State has been 20 per cent on the production cost. In making 
these estimates the average cost of production for a period of years 
has been considered as equivalent to the value of a yield of 10 bushels 
to the acre. That is, it takes approximately the first 10 bushels per 

acre each year to pay the cost of production, not taking into account 
the plant food removed. While it is true that such an estimate can 
not be used in determining the profits of any individual farmer, 
owing to local and seasonal variations, it serves as a broad economic 
basis by which the profits of wheat production in general may be 
measured. On the whole, wheat growing has been profitable during 
the decade, if the loss in soil fertility 1s not considered. Up to the 
present time very little consideration has been given to this factor by 

the farmers. 

Willis, Clifford. Report of progress in variety tests cf oats. South Dakota Agricultural 

Experiment Station, Bulletin 110, p. 421-450, illus., 1908. 

Willis, Clifford, and Bopp, J. V. Report of progress in variety tests of barley. South 

Dakota Agricultural Experiment Station, Bulletin 113, p. 501—522, illus., 1909. 

Willis, Clifford. Report of work for 1907 and 1908 at Highmore substation. South 

Dakota Agricultural Experiment Station, Bulletin 115, p. 557-570, 1909. 

Willis, Clifford, and Champlin, Manley. Progress of grain investigations. South 

Dakota Agricultural Experiment Station, Bulletin 124, p. 19-55, 1910. 

Willis, Clifford, and Burleson, W. LL. Progress of wheat investigations. South 

Dakota Agricultural Experiment Station, Bulletin 128, p. 123-144, illus., 1911. 

2Salmon, Cecil. Dry-land grains for western North and South Dakota. U. S. De- 

partment of Agriculture, Bureau of Plant Industry, Circular 59, 24 p., 1 fig., 1910, 
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TABLE II.—Acreage, production, und yield per acre of wheat in South Dakota for 
the 10 years from 1903 to 1912, inclusive. 

| ae | | 
Produc- Yield |) : | Produc- Yield 

Year. Acreage. tion. | per acre. || Year. |, Acreage. | tion. | per acre. 
| | | 
| | 

Bushels. Bushels. || | Bushels. | Bushels. 
1 S0SY fae ee ee 3, 424,000 | 47, 253,000 | 1358) O00 see ste eae 3, 217,000 | 47,060,000 | 14.6 
904 Fe meets See | 3, 287,000 | 31,557,000 Sa | a ee See 3,630,000 | 46,720,000 | 12.8 
1GQDEM Sere see 3,221,000 | 44, 133,000 1327 "|| LOWE. Seer beces 3,700,000 | 14, 800,000 4.0 
190GR Se Se ee | 3,131,000 | 41,955, 000 13344 AIOE = See 3,700,000 | 52,185,000 | 14.2 
1OOTEE- Ea. S52 = | 2,900,000 | 32,480,000 | 11.2 — 
1908 So tens Sees | 2,958,000 | 37, 862, 000 | 12.8 | Average.., 3,318,800 | 39,600,000 | 12.0 

1 Data supplied by the Bureau of Statistics, U. S. Department of Agriculture. 

VARIETAL TESTS. 

The acre yields in bushels obtained in varietal tests of wheat at 
Brookings, Highmore, Eureka, and Cottonwood are shown in Table 
III. The results for eight years (1905 to 1912) are given for Brook- 
ings and Highmore and for four years (1909 to 1912) in the case of 
Eureka and Cottonwood. These yields were produced without fer- 

tilizers and without systematic rotation, the method being strictly 
comparable to that in use by the majority of farmers. Any gain in 
yield over the average for the State may be ascribed to the producing 
power of the variety, to well-cleaned seed, and to good tillage rather 
than to fertilization or good rotation methods. 

TABLE III.—Annual and average yields in bushels to the acre of wheat varieties 
grown at Brookings, Highmore, Eureka, and Cottonwood, S. Dak. 

BROOKINGS. 

| | Yield per acre (bushels). 
| 

S)Dake|(CoT-. Sr 
No. | No.2 Veuetye atl | = 

| 1905 1906 | 1907 | 1908 | 1909 | 1910 | 1811 | 1912 ‘age 

Bluestems: 
AG ee ee Haynes (Minn. No. 51)... -- 15.7 | 21.8 | 9.2] 42.1 | 15.1 | 13.7] 3.8]19.6] 13.8 

169 | 2874 Haynes (Minn. No. 169)....) 16.3 | 21.8 S24 1166) 196294 bee 2.8 |319.0 14.0 
Fifes: } | 

136 | 3022 Rysting (Minn. No. 171).--| 15.8 | 23.4 423 | 14.9. | 1525)| 16:9) 23:0 Pres 14.3 
142 | 2989 Power (Minn. No. 66) .-.--- 16.8 PAY! 678.) 10s At 353] 44205) spose 12.8 
69 | 1517 Girinkals <3 2s ee 11.3 | 19.0} 7.8] 8.8 | 17.7] 16.2] 0.8] 18.0] 12.4 

| Bearded fife: 
67 3081 Rediitifes.-5: = Sess steee 18.3 | 22.3 | 10.9 | 15.0 | 21.8 | 19.9} 2.8] 18.5] 16.1 

Durums: 
T50 lee ee ATNAUt KA Heese oe eee 25.0 | 35.8 | 20.8 | 25.8 | 16.5 | 12.0 | 4.0] 26.1] 20.8 
73 | 1516 | Kou bankat.< 2265 eet eons 20" 8! |) S038) -652 4 AQ SS a 5S oul es conn mates 
75 | 1440 | Dor Se ee ee | 16.3 | 28.6 | AACS VIG A AI Solel Oa ile eo Ween 16.2 

152 | 1541 | Diptera SoC 16.5 | 30.4 | 12.7| 15.8| 18.0| 9.2| 3.8|21.6| 16.0 
Average of 2 bluestems.--| 16.0 | 21.8 | 8.8] 11.8 | 16.0] 14.7) 3.3] 19.3] 13.9 

| Average of 3 fifes.......- 14.6 | 21.8 tho. | Sates) 1s 7a SAEs ae 4a ee 
| 1 Ipearded fife ==. 23222" 18.37 22: 3-]/10:9)) 15.0) | 21035) 1959), 25Sni tS 5 eatoad. 
| Average of 4 durums..... 19.6 31.3 | 13.5 | 18.6 | 15.5 | 9.8 | 2.9 | 26.0 | 17.1 

1 South Dakota number. 3 Yield estimated. 
2 Cereal Investigations number. 4 Average of 6 plats. 
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TABLE III.—Annual and average yields in bushels to the acre of wheat varieties 
grown at Brookings, Highmorc, Eureka, and Cottonwood, S. Dak.—Con. 

HIGHMORE. 

| Yield per acre (bushels). 

S. Dak: G. I. Variety. | | | ] Nl | 

No. | No. | | | Acvers 
1905 | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 “age 

Biuestems: | | 
AOU reo ISIE WATS RSS cutee aoeneaaee e24eSa 1OS2 ei 16s7eld3ss6.| 1652 atl 0 0 11.9 
sy eee Okanogan: =a see) es teseee D353 ne 15 40) (1825) | 1622 | 15.8 8.3 0 0 12a 
Age eae oo Haynes (Minn. No. 51)..... 22.8 | 17.0 | 16.0 | 16.3 | 15.8 9.5 0 0 1252 

169 | 2874 ae Haynes (Minn. No. 169)... .| 23.1.) 17.3 |116.1 | 14.7 | 17.2 | 10.0 0 0}. £2538 
11es: | | | | 

136 | 3022 Rysting (Minn. No.171).. | 15.8.| 18.2-| 13.2 | 11.0 | 16.8 9.8 0 0 10.6 
142 | 2989 Power (Minn. No. 66)....-- D0N5ulvi4es 12s sale16 0116550 1053.1" 20 Onl = 1153 
69 | 1517 COTE Kap ce eS (Pe 95701322505 SFO 4.87) 1 7ehie| 652) 0 0 9.4 

Bearded fife: | | | | 
67 | 3081 ved tile a5. 2 ee scent. | 25.5 | 20.3 | 18.7 | 11.0] 17.5] 6.8 | 0 04) 12.5 

Durums: | | 
75 | 1440 eabpamikaites eease asset le PAX GIN AOSTA (92S OM ABO) Me eB) 0 0) 15.8 
73 | 1516 ORE Eee San ee ee 28.5 | 31.2 | 26.8 | 27.5 | 14.8 | 13.0 0 0 er 

152 | 1541 SD) OF Se eee ne 26.7 | 25.5 | 21.7 22-5107 8.3 0 0 14.4 
1350 Pererodkay {3s sh.se = oe es Q8e3elo28z00 | 2leo |o2260 alve2 | “6x25 0 0) 1652 

BO Naas eee ATTA UG oe ea eee BOSS Zou OH eeOnOmle2OOslda2alecorOn! 0 Os al652 
72 | 1513 iBelofurka 2.5 oe Bon SH 2258) ode 227.8 | 12eoule 200 0 One L556 

Average of 4 bluestems... 23.5 | He L6sSulSs216s3s i829 <0 0| 12.1 
Average of 3 fifes......._- 15.3 | 18.3 | 13.6 | 10.6 | 17.0] 8.8 0 0: |- 10:5 
1 bearded fife..........-- 25.5 | 20.3 | 18.7) 11.0 17.5) 6.8 0 OF | 21255 
Average of 6 durums....-' 29.9 | 26.4 ; 25.4 | 24.8 | 14.4] 7.1 0 0 | 16.0 

EUREKA. 

Bluestem: | | 
169 | 2874 Haynes (Minn. No.169)....|....-- [pi Se | re ese ION 2583 ONS 22 4.4 

| Bearded fife: | 
67 | 3081 vedehitenys = Sees eet see [es Beet cel ae ee lee ense 12Ebaler3. 8 OF a5 4.5 

Durum: | | | | 
75 | 1440 TEC(D Opa hea = ee eae ie | eee etes |Besecr eet aed 22.5 | 10.7 0 0 8.3 

COTTONWOOD. 

Bluestem: | | | | 
169 | 2874 Haynes (Minn. No.169)....|....-.)..-.-- pede oh sees Pas Mel le alate: O0| 4.0 2.0 

Bearded fife: | | | 
67 | 3081 | Wa Hed rife mcs ery er Sere ee haere Ea ene ae | 3.8 |, 2.3 0) 70 3.3 

75 | 1440 | aabankh Cee ae haere eee. | Go (boone sleeeae Caaaee | 4.0 | 1.3 0| 1.4 1S 
: 

1Yield ental 

The highest average yield for the eight years (1905 to 1912) at 
Brookings, as shown in Table III, was produced by the Arnautka 

durum wheat, 20.8 bushels to the acre. This variety exceeded all 
others in average yield by at least 25 per cent. The Kubanka durum 
(C. I. No. 1440) averaged 16.2 bushels; the Red Fife, a bearded 
common wheat, 16.1 bushels; and the Kubanka durum (C. I. No. 

1541) 16 bushels to the acre. The average yield of four varieties of 
durum wheat was 17.1 bushels and of six varieties of common wheat 
13.9 bushels. 

The data from the Highmore substation show that there have been 
two total failures during the 8-year period (1905 to 1912), Al- 

though some grain was obtained each season, there was not a sufficient 

13129° 
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quantity to pay for harvesting in 1911 and 1912, and for that reason 

the small yields obtained are not reported. Notwithstanding these 
two seasons of total failure. the production of wheat has been prefit- 
able for the period as a whole. The highest average yield, as at 
Brookings, was produced by a durum variety, the Kubanka (C. 1. 
No. 1516) leading with 17.7 bushels to the acre. The highest yielding 
common wheat was the Red Fife, with 12.5 bushels, closely followed 

by the Haynes Bluestems, Minnesota Nos. 51 and 169. The average 
yield of six varieties of durum wheat for the 8 years was 16 bushels 
to the acre, while that of eight varieties of common wheat was 11.5 
bushels. . 

For the stations at Eureka and Cottonwood the yields of three 
representative varieties for the four years from 1909 to 1912 are 
given. The highest average yield at Eureka was produced by the 

Kubanka durum, 8.3 bushels to the acre, while at Cottonwood the 

bearded common ‘heat, Red Fife, has yielded best, 3.3 bushels. 
During the 4-year period 1909 to 1912 wheat has been produced at 

an average loss of about 43 per cent of the cost of production at 
Eureka and of about 77 per cent at Cottonwood. ‘These results are 
similar to those ‘generally obtained during this period in the portions 

of the State where these stations are located. At Highmore wheat 
has been produced at an average ‘loss of 38 per cent during this 
same period, but for the 8-year period 1905 to 1912 an average profit 
of 29 per cent has been obtained from the production of wheat of the 
varieties reported in Table III. This bears out the conclusion that 
the farmer in the semiarid portion. of South Dakota can produce 
wheat profitably in a long period of years, but that for short periods 
he is likely to lose. In practice this would mean that wheat growing 
in that area should be considered as but one part of the business of 
the farm rather than its main dependence. 

In figure 2 the yields of some of the leading varieties of wheat are 

shown graphically. It will be noted that the same varieties that 
have done well at Brookings have also given good results at High- 
more, but that the relative position of the two strains of Kubanka, 

C. I. No. 1440 (S. Dak. No. 75). and C: I. No.-1516 (S: Dak. No: 73), 
is reversed, and that the Red Fife, C. I. No. 3081 (S. Dak. No. 67), 
is a much closer competitor of the Kubanka at Brookings than at 
Highmore. In each case the averages are in favor of the early- 
maturing bearded varieties. 

In this diagram the average yields obtained are represented by 
solid horizontal lines. These are cut at the 10-bushel mark by a» 
vertical line, the 10-bushel yield to the left of this line being esti- 
mated as equal to the average cost of production. That portion of 

the yield line extending to the right of the vertical line represents 
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the number of bushels produced in excess of the average cost and thus 

represents the profit obtained. 
In determining which variety to grow in any given locality it is 

necessary to consider the milling quality, the time required from 

seeding to maturity, and the yield. These points will be discussed in 
subsequent paragraphs with regard to each of the leading varieties. 

The data in Table IV are arranged to present a comparison of the 

producing capacities of the two principal climatic areas of the State. 

This table shows that the average yields of the groups of improved 
varieties discussed in this bulletin, with one exception, have been 
greater than the average for the entire State from miscellaneous 

: BROOKINGS 10 Bu, 
AUBANKA OURUM (C/N 2/440)... ETE /6:2 BV. 
KUBANHA DURUM (C.1.N 2/516). _.. 16.3 BU. 
BLAFROLO REO FIFE. --------- eee ee 6. / SU. 

BLUESTEIT (7U1NN. N° $1).___-- — eee 
BLUESTE/? (INN. 2/69). ___-- ERLE 27.0 
BEAPROLESS FIFE(I4INN. 2171) SEE 129 

HIGHIIOPRE 
AUBANKA DURUIA(CL. NV 2/440), . CETTE 
AUBANKA OQURUIDCC.1.N2°K51E).....0B 
BEARDED REO FIFE__...-.------ 

B/S. 8 BY, 

; B/7 7 BY. 

12.5 8. 

BLUESTE/? (71MM NO S51) ___.__ EE BE 2.25. 
BLUESTE/4 (/HINN.NO/EY) ERE sa eee 2. 9Sv. 

BLAROLESS FIFE (S01, N2 66). _ Se 7.3 Se. 

Fic, 2.—Diagram showing the average production in bushels to the acre of the leading 

varieties of each type of wheat grown at Brookings and Highmore, S. Dak., for the 

eight years from 1905 to 1912, inclusive. The vertical line indicates the yield neces- 

sary to cover the estimated cost of production. 

varieties or mixtures. The one exception is the beardless fife group 

at Highmore. Considering that there have been two total failures 
at Highmore, this superior showing is a striking indication of the 
value of using good seed of productive varieties. 

TABLE 1V.—Average acre yields of wheat in bushels in South Dakota and of the 
different groups of varieties at Brookings and at Highmore for the eight years 
from 1905 to 1912, inclusive. 

Average yield per acre (bushels). 

Locality. Class. | 

1905 | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 pe 

Entire State-._.......22.. PASTY Secor thas sp tse 137i Snel Wal 24S: eA VALGa| 1228]. AsO 4s) | aout 
Bluestem. ........ AGLORN DI Seetse Sal IM CnE TGS Ouida |) Se3"h 1953 1 eso 

epee ae Wifes eee es LANG OUISaly s7sSul Ms onletbySuled bs Teli dase lei 4a e gk 
Seas oro Tee ee oor Bearded fife....... AGES eI O2E Sle 10898 6 1540") 2098" 119595) 29S 1885 | 6st 

Duwi 19:6, | SU 3) 1325.1) 1856"|, 1525], 9281. 2:91 26.05) 174 
Bluestem. ........ O34 5nl 16542) 1658 Wn 1be 2716.34" 8.9) O 0 12.1 

: Hoe hones 15S) PLSeoul 13464 1086) |17-0) |. Ss8s\00 0 10.5 
Highmore................. Bearded fife....... 95.5 | 20.3 | 18.7 | 11:0] 17.5 | 6.8| 0 0 12.5 

Murums yoeeees. 29.9 | 26.4 | 25.4] 24.8] 14.4] 7.1] 0 0 16.0 
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The average yield of the bluestem wheats at Brookings is 1.8 
bushels to the acre higher than the yield.of this group at Highmore, 

as shown in Table IV. The average yield of the beardless fifes is 
2.7 bushels, that of bearded fife 3.6 bushels, and that of the durums 

1.1 bushels higher at Brookings than at Highmore. Plant diseases, 
particularly rust, have lowered the yields at Brookings, while 

drought has been the cause of low average yields at Highmore. 
These results indicate that there is not as great a difference in the 

producing power of the two sections of the State as has been gen- 
erally supposed. The quality of the wheat at Highmore has invari- 
ably been excellent, while that at Brookings has been affected at 
times by rust or wet weather in harvest. 

CULTURAL METHODS. 

In Table V the results of an experiment to determine the possible 

gain by the use of better seed and by alternating wheat with a 
cultivated crop are reported. The work was done at Highmore in 
1910. The best seed which was possible to separate with an ordinary 

fanning mill was sown on land previously used for cultivated alfalfa 
in rows. For comparison, ordinarily well-cleaned seed similar to 
that used in all other field experiments was sown on fall-plowed land 
previously in wheat. The experiment was conducted with a repre- 
centative variety of each group. 

TABLE V.—fesulis obtained at Highmore, S. Dak., in 1910, from sowing well- 

graded seed wheat on well-prepared land in comparison with ordinary seed 
sown on land prepared in the ordinary manner. 

Good methods. Ordinary methods. Differences. 

Group. Yield. git Yield. | : | Yield. 
a Days | Weight Days | Weight Days | Weight | feld 

COND || PCL i sn aa | UO LOK |e DCLA ND geen amperes | UO) Etl cl |ees) Cla emma = 
ture. | bushel. ture. | bushel. Grain.| Straw. Grain. Straw. Ee: bushel. Grain. Straw. 

Lbs. | Bush.| Cwt. Lbs. | Bush.| Cwt. | Los. | Bush.| Cw. 
Bluestem. - . 95 58.0 te? 18.7 102 54.0 8.9 7.6 —7 | 4.0 2.8 11.1 
Bearded fife - 93 59.5 11.6 22.5 96 6GOAOF]|* 3625 3 7/ —3 — .5 Heol 16.3 
ite. sees 94 57.0 15.0 W772 100 |} 54.5] 11.3 7.8 —6 Day 3.7 9.4 
Durnin 97 60.5 IY Bi/ 26.6 95 eet) |) eaEls} 11.6 2 PAN A A 15.0 

Average... 95 58.8 14.0 Zito 98 56.6 | 8.1 ae —3 Dae 5.9 LSet 

It will be seen from Table V that the yield of grain and of straw 
was increased in each case by the use of the better methods, while 
the weight per bushel was higher, with one exception. These re- 

sults were so conclusive that the experiment was not repeated. It 

is now becoming common practice to grow as much as possible of 
the wheat crop on land previously used for an intertilled crop. 
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LEADING VARIETIES. 

Among all the varieties tested a few of outstanding merit should 
be more widely known and more generally grown. By growing these 
varieties the farmers of South Dakota can increase the quantity and 
improve the quality of the wheat produced in the State. With a 
full knowledge of each of the leading varieties the individual farmer 
can decide which he prefers to grow. He can then endeavor to im- 
prove the quality of his crop and keep it above the average. Among 
the most promising varieties are the Red Fife, Haynes Bluestem, 
Scotch Fife, Kubanka, and Arnautka. The fifes and bluestems are 

common wheats, while the Kubanka and Arnautka are durums. 
The results of a milling test of several of these varieties of wheat 

ure shown in Table VI. Further reference to this table will be made 

in the discussion of the varieties, which follows. Cross sections of 
loaves of bread made from these varieties are shown in Plate I. 

TABLE VI.—fesults of a milling test of seven varieties of wheat grown at the 
Highmore, S.. Dak., substation in 1910. 

A Sis 
gv me) Oe Z 5 a q We) y 5 wn iS) 

CoP) < n fo} ae) 6 fers 
Bea I A Sra hs ee 8 | 2 ® 

; Variety. g 5 CF & | §& | Condition. zs se 
jo) 

Z SA |e le |e Daler bo pelea 
. eee £ | 5b is q © | 5 

a eee |e 8: | 2 SS d ei ihs eee 5) See ye = Sl Oo) dee ae abe 
| 

Per| Per | Per Per | Per | Per | Per | Per | Per 
cent.| cent. | cent. | Gms.| Lbs. cent. | cent. | cent. | cent. | cent. cent. 

3082 | Marvel Blue- | 100 | 8.63 /18.56 /21.40 | 60.5 | Plump....| 5.4 | 11.4 1.9 4.2 | 71.5 3.0 
stem. 

3081 | Red Fife....... 0 | 8.69 /18.37 |24.10 | 68.0°|..... Ose Al Guia los3 2.9 3.2 | 69.6 4.4 
2492 | Manchuria..... 0 | 8.39 /21.00 |18.70 | 62.5 |..... CORSA Tea Gr 1.9 3.9 | 65.6 7.6 
1440 | Kubanka.._....- 100 | 8.60 |17.81 |30.20 | 63.0 |... do....| 1.0 | 13.0 3.0 5.0 | 72.5 3.1 
1354 DOR ee 100 | 8.52 |18.56 |/26.80 | 62.5 | Shriveled .| 3.3 9.4 4.9 6.8 | 72.2 5.1 
1516 Do zee 98 | 8.40 |17.69 |27.30 | 63.4 | Plump....| 3.2 8.4 3.4 | 10.4 | 72.6 6.4 
3080 | Arnautka....... | 100 | 8.96 )19.12 |26.20 | 61.0 |..... ClO Aaa 3.8 5.0 | 73.9 7.6 

1J[n this table, the data marked ‘‘Error’’ represent the moisture absorbed by the wheat in tempering, 
which differs with the variety, as well as the actual error in grinding and weighing. All work was done 
by the same method and the results are strictly comparable. 

THE FIFE GROUP. 

The fife group of common wheat is beardless with smooth white 
glumes. These wheats are often known collectively as Scotch Fife. 
The kernels are dark red, with sutures of varying shapes. Among 
the principal varieties of this greup are the Fife (Minn. No. 163), 
Power Fife (Minn. No. 66, S. Dak. No. 142, C. I. No. 2989, and 
oe Dak. No. 172, C. I. No. 3025), Rysting Fife (Minn. No. 171, 
®. Dak. No. 136, C. I. No. 3022), and Saskatchewan Fife. The 
Ghirka (S. Dak. No. 69, C. I. No. 1517) has longer and lighter col- 
ored kernels than the other varieties of the group, but is otherwise 
similar to them. 
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Power Fife-——The Power Fife (Minn. No. 66, S. Dak. No. 1492, 

C. I. No. 2989) is a typical variety of the beardless-fife group. It 
is of good milling quality, and usually produces grain which is a 
httle more plump than that of the bluestem varieties. It is diffi- 

cult to distinguish a sample of grain of this group from bluestem 
wheat, though the kernels average a little shorter in proportion to 
their width, and some of them have narrow, incurving sutures. 
At Brookings this Power Fife has yielded 1.2 bushels less annu- 

ally than the Haynes Bluestem (Minn. No. 169) in the 8-year test, 
while at Highmore it has yielded 1 bushel less during the same 

period (Table IT). Since the distribution of this variety by the 
Minnesota station, a selection known as Minnesota No. 163 has been 
produced. This latter selection has not been included in the South 
Dakota trials during the 8-year period under discussion, but it has 
been grown at Highmore for five years and appears to be at least 

as good as Minnesota No. 66. The average yields of the two stocks 
for that period have been practically the same, 8.6 bushels per acre 
for Minnesota No. 66 and 8.4 bushels for Minnesota No. 163. These 
varieties mature a few days earlier than the varieties of the blue- 
stem group and for that reason are not so badly affected by rust. 

THE BEARDED-FIFE GROUP. 

The varieties of the bearded-fife group of common wheat are 
bearded and have smooth white glumes (chaff). The kernels are 

dark red in color, with narrow incurving sutures. They are known 
commercially in the hard spring-wheat district as “ Velvet Chaff,” 

though the chaff is smooth and this name is therefore wrongly ap- 
plied. The typical variety of the group is the Red Fife (S. Dak. No. 
67, C. I. No. 3081). It also includes the South Dakota Climax, 
Golden Fife, Early Java, and Preston (Minn. No. 188). A number 

of typical heads of the Red Fife are shown in figure 3. 
Red Fife-——The Red Fife variety (S. Dak. No. 67, C. I. No. 3081) 

requires about 95 days from seeding to maturity, as compared with 
105 days for the bluestem wheats. Its earliness makes it less sus- 
ceptible than the varieties of that group to damage from rust or from 
midsummer drought. It has withstood drought at Highmore better 

than any other variety except one or two recent importations from 

west-central Asia which do not appear to be good milling wheats. 
The origin of this variety is not definitely known; the stock used by 
the South Dakota station in these investigations was obtained from 

G. H. Carroll, of Miller, S. Dak., who obtained it from Iowa. It is 
probable that if the original source could be located it would be 
some region with a climate similar to that of this State, possibly the 

“ black-earth ” region of south-central Russia. 
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The Red Fife has given the highest average yield of any of the va- 
rieties of common wheat at all the stations, with an 8-year aver- 
age acre yield of 16.1 bushels at Brookings and 12.5 bushels at High- 
more. It is a little inferior to the Marvel Bluestem in milling value, 
containing 1.3 per cent more bran, 2.9 per cent more shorts, 1 per cent 

less low-grade flour and 1.9 per cent less straight flour (Table VI). 
This lower milling value affects the market price, so that this and 
the related varieties usually sell for about 3 cents per bushel less than 
bluestem wheat. However, it has recently been officially admitted to 

Fic. 3.—Selected heads of the Red Fife wheat (C. I. No. 3081) used in the wheat- 

breeding nursery at Highmore, S. Dak. 

erade with “northern” (hard spring) wheat on the Minneapolis and 

Chicago markets and this difference in price will doubtless disap- 

pear. 
THE BLUESTEM .GROUP. 

The varieties of the bluestem group of common wheat are beard- 
less, with white, hairy chaff. The kernels are dark red, with wide, 

outcurving sutures. Among the varieties of this group are the 
Haynes Bluestem (Minn. Nos. 51 and 169), Pedigreed Bluestem 

(S. Dak. No. 140), Okanogan Bluestem (S. Dak. No. 145), Marvel 

Bluestem (S. Dak. No. 195, C. I. No. 3082), and Select Bluestem 

~ 
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(S. Dak. No. 196, C. I. No. 3083). Figure 4 shows a number of 
typical heads of bluestem wheat; these are selections from the 
Haynes Bluestem (Minn. No. 51) made at the Highmore substation 
in 1910. The milling qualities of the bluestem wheats are so well 
recognized by the trade that it is taken as the standard by which 
other varieties are rated in milling value. 
Haynes Bluestem.—The strain of the Haynes Bluestem wheat 

known as Minnesota No. 169 (S. Dak. No. 169, C. I. No. 2874) was 
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Fic, 4.—Selected heads of the Haynes Bluestem wheat (Minn. No. 51) used in the wheat- 

breeding nursery at Highmore, S. Dak. 
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originated by the Minnesota Agricultural Experiment Station. It 
is a selection from the Haynes Bluestem (Minn. No. 51) obtained 
from a grower in Manitoba. Because of its uniformity and superior 

quality it is a good example of the possibilities of improving wheat 
by selection. This variety appears to be the best of the bluestem 
wheats, as usually it has slightly exceeded other varieties of this 
group in yield. It can not be distinguished by its appearance from 
other bluestem wheats, but it is very uniform in size and shape of 
erain and in height of plant. 

The Haynes Bluestem should be classed as a late wheat, as it 
requires about 105 days to mature in normal seasons, the time being 
slightly longer in a cool, wet season and shorter in a hot, dry one. 

Owing to its lateness it is seriously affected by rust and midsummer 
drought, though it often escapes early drought for the same reason. 
This fact is important, for many growers have rejected early varie- 
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ties because they did not yield well in a season of early drought. 

The next season they planted late varieties, only to find that in that 
year the drought came later and was equally injurious to the late 

varieties. As is shown by the yields reported in Table 1, the Haynes 
Bluestem (Minn. No. 169) has yielded less than the Red Fife (S. Dak. 

No. 67) at Highmore in four seasons and more in two, the average 
being 0.2 bushel in favor of the Red Fife. 

THE DURUM GROUP." 

The durum wheats have smooth yellowish white glumes, with long 
awns. The principal varieties are the Kubanka and the Arnautka, 
the former with: large, dark-amber kernels, the latter with large 
kernels of a clear amber and longer in proportion to their thickness 
than those of Kubanka. The heads of Kubanka are also shorter than 
those of Arnautka. The Kubanka durum wheats include South Da- 
kota Nos. 73, 15, 152,-and 356 (C. I. Nos. 1516, 1440, 1541, and 1354, 

respectively), while South Dakota Nos. 148, 149, and 151 (C. I. Nos. 
1494, 1493, and 1547, respectively), and Sonth Dakota No. 150 are of 
the ala variety. : 

Kubanka.—The Kubanka (S. Dak. No. 75, C. I..No. 1440) is con- 
sidered the best durum wheat for South Dakota. It is one of the best 
yielding varieties in our tests, averaging 0.1 bushel more per acre 
than the Red Fife at Brookings and 3.3 bushels more at High- 
more. It also compares favorably with the bluestem wheats in mill- 
ing quality, producing 1 per cent more flour, 4.4 per cent less bran, 
2.7 per cent more shorts, and 0.8 per cent more low-grade flour, as 

shown in Table VI. The loaf made from this flour is of better 

quality than that made from the bluestem wheats, as will be seen by 
examining the photographs of the cross sections of the loaves shown 
in Plate I. It does, however, have a yellowish tinge, which is usually 
considered objectionable by those accustomed to a snow-white flour. 
Milling quality is a very important consideration in determining the 
value of a variety of wheat. During some seasons durum wheat has 
been quoted at as much as 15 per cent below bluestem wheat in price. 
This difference has gradually disappeared, and from September, 1912, 
to September, 1913, the price per bushel for durum wheat was higher 
than the price of bluestem wheat. 

There is great variation in milling quality among durum-wheat 
varieties, as reported by Shepard.? Of all the varieties tested Ku- 
Danica (C. I. No. 1440) was the best in milling quality. The trials 

1 Hor a more connate discussion of durum wheat see Salmon, Cecil, and Clark, J. A. 

Durum wheat. U.S. Department of Agriculture, Farmers’ Bulletin 534, 16 p., 4 figs., 1913. 

“Shepard, J. H. Macaroni wheat: Its milling and chemical characteristics and its 

adaptation for making bread and macaroni. South Dakota Agricultural Experiment Sta- 

tion, Bulletin 92, 39 p., 4 pls., 1905. 

13129° 
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reported in Table V agree with those reported by Prof. Shepard in 
this particular. It seems probable that if all the durum wheat grown 
in South Dakota was of this variety the market would demand the 

product each vear at a price equal to that paid for bluestem wheat. 
Since the yield of the Kubanka (C. I. No. 1440) is 15.7 per cent 
greater at Brookings and 20.3 per cent greater at Highmore than that 
of the Haynes Bluestem (Minn. No. 169) it may readily be seen how 

much that would mean to the State of South Dakota. 
This variety owes its yielding power mainly to its ability to resist 

rust and to respond quickly to favorable climatic conditions. In un- 

Fic. 5.—Selected heads of the Kubanka durum wheat (C. I. No. 1440) used in the wheat- 
breeding nursery at Highmore, S. Dak. 

favorable seasons it suffers more severely from drought than the Red 
Fife (S. Dak. No. 67, C. I. No. 3081). It matures in about 100 days, 
and if sown at the same time ripens a few days earlier than blue- 
stem wheat. It holds its seed well, being superior in that respect to 

any of the varieties of common wheat. This is a decided advantage 
when the acreage on any one farm is large, as some of it is likely to 
become overripe before the harvest is completed. Care should be 
taken to make sure that it is ripe enough to cut before beginning to 
harvest. because the glumes, or chaff, turn yellow before the grain is 

ripe. 
The Kubanka durum wheat was obtained in Russia by Mr. M. A. 

Carleton when he visited that country as an agricultural explorer for 
the United States Department of Agriculture in 1899. He made sev- 
eral importations of this and other varieties of durum wheat. Among 
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them all the stock known as C. I. No. 1440 (S. Dak. No. 75) has proved 

the best for South Dakota conditions. This variety, typical heads of 
which are shown in figure 5, should receive more attention from the 
growers of South Dakota. 
Arnautka—The variety of durum wheat known as South Dakota 

No, 150 is typical of the Arnautka group. It is the only one of this 

group that has excelled the Kubanka (C. I. No. 1440, S. Dak. No. 75) 
in yleld. At Brookings it has exceeded the latter by an average of 
4.6 bushels and at Highmore by 0.4 bushel per acre, as shown in 
Table II. A comparison of these yields indicates that it is peculiarly 

adapted to the locality of Brookings, but that at Highmore, where 
the conditions in normal seasons are more nearly typical of the State 

as a whole, it is not materially better in yield than the Kubanka 

(C. I. No. 1440). This variety matures a day or two later than 
Kubanka. 

In milling quality the Arnautka is inferior to the Kubanka. <Ac- 

cording to a test made by Shepard t from samples grown at the High- 
more substation, the Kubanka (C. I. No, 1440) made 15.5 per cent 
more flour than the Arnautka (S. Dak. No. 150). This stock of the 

Arnautka was obtained from Fargo, N. Dak., in 1904. Further than 
that, its history is unknown. Everything considered, it seems advis- 

able to discourage rather than to encourage the growing of this 
variety, and for this reason the experiment station has not distrib- 
uted it. 

EXPERIMENTS WITH OATS. 

| PRODUCTION IN SOUTH DAKOTA. 

The production of oats in South Dakota has doubled during the 
last 10 years, a condition which is due to the increase in acreage 
rather than to an increased yield per acre. The climatic conditions 
of South Dakota are not especially favorable to the production of 
this crop, but at least enough should be grown each year to supply 

the home demand. If more attention were given to growing pure 

varieties and keeping the product up to a better standard, a better 
price would doubtless result directly from the increased demand. 

The investigations here reported were for the purpose of deter- 
mining what varieties among those now existing are best adapted to 
this State. Briefly, they show that certain varieties are much better 
adapted to South Dakota conditions than others and that consid- 
erable improvement in yield and quality of the crop can be obtained 
by the more common use of these varieties. 

The average production of oats in South Dakota for the 10 years 
from 1903 to 1912 was 33,673,100 bushels, with an average yield 

of 29.3 bushels per acre. If the price is such that the first 20 bushels 

per acre will pay the cost of production, the raising of oats has 

1 Shepard, J. H. Maearoni or durum wheats. (A continuation of Bulletin 92.) South 

Dakota Agricultural Experiment Station, Bulletin 99, pp. 105-115. 1906. 
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given the State an average profit of 46 per cent during the decade. 
On this basis there has been one season, 1911, when oats were pro- 
duced at an average loss of 63 per cent and two other seasons, 1908 

and 1910, when there was very little gain. The data are presented 
in detail in Table VIT: 

TaBLeE VIT.—Annual and average acreage, acre yield, and total production of 
oats in South Dakota for the 10 years from 1903 to 1912, inclusive. 

ah ; ‘Yield per} Produc- oe Yield per| Produc- 
Year. [SEES cee tion. EEE fo sSEEE ee tion. 

| + Acres. Bushels. Bushels. || Acres. Bushels. | Bushels. 
1003 Fee 706, 000 | 38.6 | 27,267,000 ] LODO es ee sen ees 1,559, 000 27.9 | 43,566,000 
1GQ 4 eee eS | 713, 000 BOSOM) 21, 820; OUD) | ASI se sa Sees 1,550, 000 23.0 | 35,650,000 
1905 Fo Stee 721,000 | S020} 28,102 OO0E Oils apes 1,540, 000 7.4 | 11,396,000 
190G = ee ees | 1,275, 000 36.4 | 46,410,000 || 1912......-..... 1, 550, 000 | 33.8 | 52,390,000 
AO ee | 1,325,000 | 24.7 | 32,728,000 || —_——————————— 
LD ees ee age 1,365, 000 23.0 | 31,395,000 | Average..| 1,230, 400 | 29.3 | 33,673,100 

1 Data supplied by the Bureau of Statistics, U. S. Dept. of Agriculture. 

For the 5-year period from 1907 to 1911 the climatic conditions 
were much less favorable than during the four years immediately 

preceding. In 1912 the season was again favorable to the produc- 
tion of oats. Climatic conditions have been the main factor causing 
variation in yield. It is thus apparent how important it is to have 
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Fic. 6.—Diagram showing the average production in bushels to the acre of the leading 
varieties of oats grown at Brookings and Highmore, S. Dak., for the seven years from 

1906 to 1912, inclusive. The vertical line indicates the yield estimated as necessary to 

cover the cost of production. 

adapted varieties of oats. These best respond to favorable condi- 
tions or best resist unfavorable ones, so that, on the average, for a 

period of years, they are able to produce the best yields of grain of 

good quality. 
VARIETAL TESTS. 

The results of trials of a number of varieties of oats at the various 
stations in South Dakota are presented in Table VIII. The Banner 
variety (S. Dak. No. 116, C. I. No. 160), which is included in these 

tests, is typical of the oats quite generally grown in the State. With 

this variety for comparison the reader can form an accurate idea of 

the value of the better varieties and of the result if more attention 

were given to the growing of the best ones. In this table the annual 
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and average acre yields for each variety and the average yield for 
all varieties each year are given. A portion of the data for Brook- 

ings and Highmore is also shown graphically in figure 6. The per- 
formance of varieties at Brookings is representative of what might 
be expected in the eastern part of the State. 

TaBLeE VIII.—Annual and average yields in South Dakota of the varieties of 
oats tested at Brookings and Highmore from 1906 to 1912 and of two varieties 
at Eureka and Cottonwood from 1909 to 1912. 

BROOKINGS. 

| Yield per acre (bushels). 

S. Dak.) C.I. Group and variety. = ; 
No. No. | A ver- 

| 1906 | 1907 | 1908 | 1909 | 1910 |-1911 | 1912 ‘age 

| | eee a | 
| | | 

EARLY WHITE. | | | | 

i6hnlewlog | Sixty=Day — ics iss. 62. ere. 61.6 | 24.7 | 59.2 | 46.7 | 28.7 | 19.4 | 64.0| 43.5 

EARLY BLACK. | | 

174 4s eNorthehinnish: Blacks 5-22 2252-2). 45.4 | 20.6 | 28.6 | 28.4 | 10.9 | 73.1 | 134.5 

MEDIUM LATE WHITE. 

alae SAiaisMMedIShhS OleCh eo a ee eee 61.6 | 24.1 | 25.0 | 44.0 | 29.0 | 4.7] 86.0] 39.2 
HU Gitta Reel ies elie coli seat) kk ees PE eee 42.2 | 14.1 | 17.6 | 33.0 | 29.4) 8.0] 86.5 | 33.0 
SSO ePoo ORD ely Mea = eit EEN eS ale eae 42.8 | 9.1 | 26.8 | 28.9 | 27.8| 2.0] 86.5] 32.0 
Ad Ge ses OOB feBamimeres «Feo see Bote Se Sete 42.7 | 8.1) 2.5 | 22.2 | 30.0 | 3.6] 98.1] 29.6 

1620) sAmerican Triumphs] 5 ==— -t2 2225-2 AHS Ou ORI Avoulnole4s |: 2Os0r aks Gulia nese 1 20.0 
163e|-euMerican Beaublyss.-2--222sa oe 562- 43.8 | 10.3 5.0 | 25.9 | 28.4 7TH eee ee 119.3 

LATE WHITE SIDE. | | 

1540 | EWaldleawralke: Aerie Foe Sse es Son Ose OS 12: 5a) 29a 7a) 25.3 Ol eco 119,2 
Ade AV VALDIIGCR ON aInGa = meee = eos Nes ae 32.3 6.3 | 10.4 | 25.8 | 26.6 On RiSe cea 117.2 

| 

PAW ONAL Cee net en a eer at ee 45.3 | 16.5 | 18.4 | 31.6 | 28.0 | 5.5 | 82.4 | 228.8 

HIGHMORE. 

| 
EARLY WHITE. 

1GSE el OSe OUXb YD aye ee so “eras ee est 43.3 | 31.6 | 47.5 | 28.8 | 9.4 OF *4 21042 22.9 
115 DOO EPC MORSOM yen k 1s ee eee cee 69.7.) 28.8 | 39.0 | 21.9 | 10.0 0 30 24.2 

EARLY BLACK. | 
| 

174 | 174 | INvethehinmish Blacks 5 2.522255 = 58.8 | 25.0 | 26.3 | 30.6 | 19.4 0 30 | 22.9 

| MEDIUM LATE WHITE 

112 134 | Swedish Select Gh sabes ect ga fete) tape) he 65.0 | 30.3 | 30.3 | 36.6 | 25.0 0 30 26.7 
Regenerated Swedish Select.....-....|.....-|....2- 27.0 | 20.0 | 11.6 0 30 |411.7 

yD OM SOU me hVclee mers Nera et Si es Paes Lesh 55.6 | 26.6 | 21.3 | 22.8 | 36.9 0 30 | -23.7 
116 GO MES aN ei spo PENN: IE ae ke os 625) || 3156s) S25 2 16.8 | 14.7 0 30 | 5 20.9 
161 US USAID NCO Wee met sn es eaten te ae oa oer yee 45.6 | 30.6 | 29.7 | 15.6 | 16.3 0 30 19.7 

U5 en ELOISE Prolite. tie eae as fa 485801626.) 1422. 001b 17. 8c) OSG 0 3 On av18..9 

LATE BROWN. | 

286 DSOy eweOuAlpenianis jo esi Ssess lees 49.6 | 21.9 | 32.8 | 23.4 | 35.0 0 30 23.2 

LATE WHITE SIDE. 

ANGE SEs NIUE aNsit 9 Be UIP le i A ea es EE 44.7 | 26.3 | 25.0 AS Al ee oe 0 30 1516.8 
UGA EAVOLCLOA Wace art ete nn ee SS ee 42.5 | 24.7 | 28.9 | 10.6 |_..... 0 30 |°17.8 

| Aavyeragesce . h ARG OF IN MAC 53.3 | 27.6 | 30.0 | 20.8 | 19.5 0 0 | 620.8 

1 Average for six years only. The crop failure of 1911 caused the loss of seed and made it impossible to 
continue some of the tests. This, however, does not affect the relative position of the varieties. 

2 Average of varietal averages. Average of annual averages is 32.5 bushels. 
3 While small yields were obtained in 1912, they were not sufficient to pay for harvesting and are there- 

aoe ot, considered: No variety was sufficiently resistant to withstand the sevcre conditions and yield 
profitably. 

4 Five-year average. 
5 Six-year average. 
6 Average of varietal averages. The average of annual averages is 21.6 bushels. 
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TABLE VIII.—Annual and average yields in South Dakota of the varieties of 
oats tested at Brookings, etc.—Continued. 

EUREKA. 

| 
| Yield per acre (bushels). 

S.Dak.| ©. I. | | -- No. | No. | Group and Variety. | | are: | : ie l cs 

| | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 canes 

| Hien a | 
| EARLY | 1 

G5 | Se G5 il aS text) aye se ea eee | | 37.2 | 20.2 O) |) ark If ees 

| MEDIUM LATE. | | | 

112 134 | Swedish Select 

SVC AE Cs Sage voi nim Sem Le Alea th hello ay fete urea 40.5 | 22.6 OU co Aerio 

COTTONWOOD. 

1655) 165 cl Winchye Daye es aot been uke ei or gah uae ae esi eee | 12.5 | 4.4 0 | 25.9| 10.7 

MEDIUM LATE. 

112 IB4 VE Swedish selects. 54s. ee ee Se | eB 533 0 | 16.6 7.5 

INV OT AIG Omnis ean pate BIS ese eee (Ey Gace oe ae eect | 9.9] 5.4 Onlp2les 9.1 

Of the varieties grown at Brookings for the seven years from 
1906 to 1912 the best average acre yields were produced by the Sixty- 

Day, 438.5 bushels. and the Swedish Select, 39.2 bushels. These 
yields were considerably higher than those of any other variety in 

the test, exceeding those of the Banner, which, as already noted, is 

quite typical of the oats generally grown in the State, by 13.9 and 

9.6 bushels, respectively. 
Similar data are shown in Table VIII for the trials at Highmore, 

which are representative of the central portion of the State. At 
that point it will be noted that there were two total failures, though 
in the area as a whole there was only one—that of 1911. Of the 
varieties here recorded five yielded less than 20 bushels per acre, 
and were therefore produced at a loss. The average for all varieties 
reported for all years shows a profit of 4 per cent of the cost of pro- 

duction, while on the best variety there was a profit of 33 per cent of 
the cost of production. It is evident, therefore, that the profit or 

loss in growing oats under conditions similar to those at Highmore 
during the seven years from 1906 to 1912 would have depended upon 

the variety used. 
The highest average yields at Highmore were produced by the 

Swedish Select and Kherson varieties. The Swedish Select averaged 
26:7 bushels to the acre for the 7-year period from 1906 to 1912; 

the Kherson, 24.2 bushels; and the Sixty-Day, 22.9 bushels. The 
Sixty-Day was slightly exceeded in yield by the Belyak and the Red 

Algerian. 
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At Cottonwood and Eureka oat growing has not been profitable 
during the last four years, even when the best varieties were used, 
as shown in Table VIII. That it has been profitable at Highmore 

during the last seven years again illustrates the fact that one must 
make plans on a long-time basis in order to succeed in a region of 
limited moisture. It is also evident that no attempt should be made 
to grow oats in central and western South Dakota for market pur- 
poses, but the surplus in favorable seasons should be kept to provide 

feed for live stock in the less favorable years. By this method oats 
may be utilized profitably in that area, but if freight 1s paid to ship 
the crop out in good seasons and to bring it back in bad seasons 
profit can scarcely be expected. 

In Table IX the yields of two of the best varieties at Brookings 
and at Highmore for the 10 years from 1903 to 1912, inciusive, are 

compared with the average production of oats for the State for the 
same period. These data show that the Swedish Select variety (S. 
Dak. No. 112, C. I. No. 134) at Brookings exceeded the average for 

' the State by 9.5 bushels, and at Highmore by 4.2 bushels for the 10 
vears. During these years the Sixty-Day oat at Brookings exceeded 
the average yield of oats for the State by 17.6 bushels per acre, and 
at Highmore lacked but 0.3 bushel of equaling the State average, not- 
withstanding the three unfavorable seasons at that station (1910 to 
1912). 

TaBLeE [X.—Annual and average yields of Swedish Select and Sixty-Day oats at 
Brookings and at Highmore, S. Dak., from 1905 to 1912, with the average 
yield of all varieties for the entire State for comparison. 

Yield per acre (bushels). 

Locality. Variety. eeeoaa) ] | 

| 1903 | 1904 | 1905 | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 oe 

Entire State....| All.............. 38.6 | 39.0 | 39.0 | 36.4 | 24.7 | 23.0 | 27.9 | 23.0 | 7.4 | 33.8] 29.3 
Brookings...... Swedish Select. .| 10 70.0 | 43.5 | 61.6 | 24.1 | 25.0 | 44.0 | 29.0] 4.7 | 86.0] 38.8 
Highmore......|....-. ORs 38.1 | 54.4 | 55.0 | 65.0 | 30.3 | 30.3 | 36.6 | 25.0 | 20 20 33.5 
Brookings...... Sixty-Day...... 10 84.5 | 80.0 | 61.6 | 24.7 | 59.2 | 46.7 | 28.7 | 19.4 | 64.0] 46.9 
FighmMOre. jase ol yec se Chee oaeeeee 24.1 | 41.2 | 64.0 | 43.3 | 31.6 | 47.5 | 28.8] 9.4 ]20 20 29.0 

1 Crop destroyed by hail. 2Crop destroyed by drought. . 

CULTURAL METHODS. 

In Table X the results of an experiment to determine the gain 
which may be expected by better farming methods are reported. In 
this experiment oats are grown in rotation with an intertilled crop, 
using seed of the best grade obtainable by means of an ordinary 
fanning mill. This is compared with ordinary, well-cleaned seed 
sown on land well plowed and prepared, but which had produced 
a crop of oats the previous year. The test was made at Highmore 
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in 1910, a very dry season, so that the differences are probably 

greater than they would have been in a season of abundant moisture. 

Several representative varieties were used in the experiment. The 
evidence was so conclusive that the yield could be increased by this 
method that it was not considered necessary to repeat the trial. 

TABLE X.—Results obtained in 1910 at the Highmore, S. Dak., substation from 
well-cleaned seed of four varieties of oats when grown after an intertilled 
crop, ir comparison with ordinary well-cleaned seed when grown after oats. 

Good cultural methods. | ogee Differences. 

i ° Ty | | 6 F 

g | | @ Oo e 
s | 34 | 3 CUS shee 

Variety. Be ce ce col Seal eee | aaa igs oe ere 
Bi) pec] SRO Cal a fe isoiy Belt eel ac ee ees 
PVE) S| Ble) a |B) e) ele |e 
DSR oi Sorel an eu Baas iS Eri = OF ° 

[| be ee | ee em alee sees 
pas O55, 2 NRE  aita eA Ole alee oa pe a | @ | lee eS 

a = - P| A | pH _ Veale eaepots Mere 
| 

: Lbs. | Bu. | Cat Lbs. | Bu. | Cwt. | Hos. | Bu. | Cwe. 
Subidinyeal Denia eae ere a ak 88 32, 21.9 | 25.0 86 | 25.0) 9.4] 5.7] 2 7 1255 5 1955: 
th ersouet osisa cus sal sees 89 36 21.9 | 17.0 84 | 30.0 | 10.0] 6.8 ]° 5 6 11.9 | 10.2 
Swedish Select............. 95 39 3029-22920) | 100") 27.0) 2550082" |=5 12 10.9) 19.3 
Regenerated Swedish Select} 94 35 18.8 | 14.0 94 | 30.0} 11.6] 6.8] ° 0 5 122 tae 

IA CTA Gro. terete een 91.5 | 35.5 | 24.6 | 21.4 | ~. 91 | 28.0 | 14.0 7.4 5 feo LONG 14.0 
| 

As shown by the data presented in Table X, the good methods 
increased the yield of grain and straw and gave a product of better 
quality, as is shown by the increased bushel weight in each case. 
These data are in accord with those obtained by other experiment 

stations and with the experience of many farmers. It is therefore 
advisable to grow oats in alternation with a cultivated crop in the 
central part of the State and to use thoroughly fanned seed. Just 
how much of the gain was due to each factor was not determined. 

COMPOSITION OF VARIETIES. 

Table XI presents some data on the composition of the different 
varieties of oats included in the test. The figures, which are for the 
1910 crop at the Highmore substation, include the percentages of 

hull, protein, and water, and the weight of 1,000 grains for each of 
10 varieties. A pure-line selection of the Sixty-Day (C. I. No. 626) 
and ordinary Sixty-Day (C. I. No. 165) were highest in percentage 
of protein and lowest in percentage of hull. The Swedish Select also 
shows a low percentage of hull and high protein content, while in 
size of the grain, as shown by the weight per 1,000 kernels, it greatly 
exceeds the Sixty-Day. As the low percentage of hull and high 
protein content both indicate a high feeding value, it is evident that 
these two varieties are desirable for this reason as well as for their 

high yield. 
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TaBLE XI.—The weight of 1,000 grains and the percentage of hull, water, and 

protein of 10 varieties of oats grown at the Highmore, S. Dak., substation 

_ im 1910. 

Weight | Hullin 
S. ~ re re a Variety. of 1,000 whole ms Protein. 

: ; grains. grain. ; 
| 

Grams. | Per cent. | Per cent. | Per cent. 
ND eens G26n ESixty-D ay SeleGhione 2) 82s sso. 506. 2s eee ee 21.2 222 8.63 18. 56 
1652222. NG DEMO UXO =I) Byernts 5 Se Fase NO eR ee a ee L752 24.0 7. 82 17. 50 
INS SS. 33 ORS SeLV CTS OMe ievetases un, ec tea the Mles rele ap 19.1 24.9 7.79 17 
1k Pegs BAI ES WieGISHUS CleC be eae i epcnk hte eRe Ape es Die 25.5 7.43 17.00 
NTA ike AGleNOGt he baMMishys lack ea... esse ee eee | 17.8 25.7 7.76 16. 50 
5 ay alle et a ieoworGMiinnz NOG) S22 5226 ad oo eel ee ae 27.3 27.0 ald 16. 69 
2G apes || areas Early Gothland (Minn. No. 26)............-.- 22./3 27.1 1.27 17.12 
heed se Ap RCE pee Regenerated Swedish Select..............-.--- 28.8 27.8 7.44 15.75 
28Gs er PAA A IR CG Pe Veer rN Verses ee oe en ee eo eae 28.8 28.3 7.48 14. 63 
DOOR 50M bs Clyne set eps eras oe we eee emma Ss PS a 24.1 28.9 7.18 15. 87 

PNCVICT AS OW eet eee eee eee a ere en a aes | 23. 4 26.1 7.59 16. 54 

LEADING VARIETIES FOR SOUTH DAKOTA. 

The varieties of oats commonly grown in South Dakota have been 
obtained from the States to the eastward and from Canada. Accord- 
ing to the results of these trials, they are not as well adapted to local 
conditions as certain other varieties imported from regions having 
climatic conditions more nearly like those prevailing in South Dakota. 
Recently considerable progress has been made in bringing better 

adapted varieties into common use, but even yet there is far too large 
a proportion of the crop grown from seed of unadapted varieties. 

Other things being equal, the best variety to grow of a given crop 
is the one which has made the best average performance record. 
With definite information about each the farmer can make up his 
mind which is preferable for his conditions. The varieties of oats 
which have succeeded best in the tests here reported are the Sixty- 
Day, Kherson, and Swedish Select. 
Siaty-Day.A—The Sixty-Day oat (C. I. No. 165, S. Dak. No. 165) 

may be distinguished from other varieties by its small, slender, yel- 
lowish white grain. It ripens early and thus escapes climatic condi- 
tions that seriously injure later varieties. Mainly for this reason it 
exceeds all varieties in yield at Brookings, where it produced 47 per 
cent more grain than the Banner and 11 per cent more than the 

Swedish Select during the period from 1906 to 1912, as reported in 
Table VIII. At Highmore, where the late varieties have not been 
injured by hail, the Sixty-Day has not yielded as well as the later 
Swedish Select, but it has outyielded the Banner by 9.5 per cent. At 
Cottonwood the conditions have been a little more favorable to the 
Sixty-Day than to the later varieties. At Eureka the climatic condi- 

1 For a full discussion of the Sixty-Day and Kherson varieties of oats, see Warburton, 

C. W., Sixty-Day and Kherson oats, U. S. Department of Agriculture, Farmers’ Bulletin 

395, 27 p., 5 fig., 1910. 
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tions are similar to those at Highmore, and here again the Swedish 

Select has outyielded the Sixty-Day. As shown by Fable XI, the 
Sixty-Day variety of the Highmore crop of 1910 contained 17.5 per 
cent of protein and 24 per cent of hull. The weight of 1,000 grains 
was 17.2 grams. Heads of this variety are shown in figure 7. 

The Sixty-Day oat was introduced from Proskurov, Russia, by the 
United States Department of Agriculture in 1901. Since that time 
it has been widely distributed and is now obtainable in commercial 

quantities. It can be recommended as the best early variety for the 
South Dakota grower. 
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Fic, 7.—NSelected heads of the Sixty-Day oat (C. I. No. 165) used in the oat-breeding 

nursery at Highmore, 8. Dak. 

Kherson.—The Kherson (C. I. No. 539, S. Dak. No. 115) is iden- 
tical in appearance with the Sixty-Day and nearly the same in per- 
formance. The grain is a little larger and more starchy, containing 
less protein in proportion to the total weight. It also contains a 
slightly higher percentage of hull. These statements are based upon 
the data reported in Table XI. The samples used in this study were 

grown at Highmore in 1910. It may be that these differences would 

not hold if the average results were available. To all external ap- 
pearances the varieties are identical. 

Swedish Select—The Swedish Select (C. I. No. 134, S. Dak. No. 
112) is a medium-late white oat which was introduced from St. 
Petersburg, Russia, by the United States Department of Agriculture 
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in 1899.1 Since that time it has been widely distributed over the 
Northern States. It has outyielded all other varieties at Highmore 
and all medium-late varieties at Brookings in the 10-year period 
from 1908 to 1912. This variety should not be confused with the 

Regenerated Swedish Select, which, though bearing a similar name, 

has been bred in England for humid conditions. Under the severe 

conditions prevailing at Highmore this English strain or variety did 
not equal the original Swedish Select in yield during the seasons of 
1908, 1909, and 1910. The average yield for the five years during 
which this regenerated variety has been on trial was 11.7 bushels, as 
compared with 18.4 bushels for the original Swedish Select for the 

ee ee mys i pr Tyr ey Or ey 

e797 =% K 2 4 1 7 6 13 20 Ce ee 23 

Wig. 8.—Selected heads of the Swedish Select oat (C. I. No. 184) used in the oat-breeding 

nursery at Highmore, S. Dak. 

same period. Under less severe conditions the Regenerated Swedish 
Select has given good results. 

As reported in Table XI, the Swedish Select as grown at High- 

more in 1910 has 25.5 per cent of hull, 17 per cent of protein, and 
weighs 27.8 grams per 1,000 grains. ' These figures show that it is not 
quite equal to Sixty-Day in feeding value and the grains are more 
than 1.6 times as heavy. Selected heads of the Swedish Select oat 
are shown in figure 8. Everything considered, the Swedish Select 
can be recommended as the best producing medium-late variety and 
more attention can well be given to growing it. 

1 Carleton, M. A. Ten years’ experience with the Swedish Select oat. U. S. Depart- 

ment of Agriculture, Bureau of Plant Industry, Bulletin 182, 47 p., 4 fig., 4 pl., 1910. 
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EXPERIMENTS WITH BARLEY. 

PRODUCTION IN SOUTH DAKOTA. 

The production of barley in South Dakota has more than doubled 
in the 10 years from 1903 to 1912. As with oats, this increased pro- 
duction has resulted wholly from the increase in acreage, for the yield 
per acre has remained practically the same. Table XII shows the 

annual and average acreage, acre yield, and total production of barley 

in South Dakota for the 10 years from 1903 to 1912, inclusive. 

TABLE XII.—Annual and average acreage, acre yield, and production of barley in 
South Dakota for the 10 years from 1903 to 1912, inclusive. 

Yield Production. Year. Area. Yield Year. Area. 2 | per acre. | per acTe. |Production. 

Acres. | Bushels. | Bushels. Acres. | Bushels.| Bushels. | 

1003: 2a ew | 339,000 31.4 | 10,656,000 || 1909.........--- 1,115,000 20.1 | 22,396,000 
190 ee Ree ee | 350,000 28.0 | 9,788,000 || 1910......-....- 1,050, 000 18.2 | 19,110,000 
19052 22h | 332,000 30.0: (28; 962,/000 4] 191te 2 ee es 1,020, 000 5.4] 5,508,000 
1906 Sea oe 790, 000 29.0 | 22,910,000 || 1912._._.......- 887, 000 26.0 | 23,062,000 
19072 Seen | 875,000 23.0 | 20,125,000 | 
1908 Feed 2 928, 000 26.5 | 24,592,000 | Average..| 768, 600 23.8 | 16,810,900 

! 

1 Data supplied by the Bureau of Statistics, U.S. Department of Agriculture. 

Table XII shows that the average annual area devoted to barley 
in South Dakota was 768,600 acres during the 10-year period, with 

an average annual production of 16,810,900 bushels. The area in- 

creased from 339,000 acres in 1903 to 1,115,000 acres in 1909; since 

that time it has decreased somewhat, 887.000 acres being devoted to 
the crop in 1912. The average acre yield has ranged from 5.4 bushels 
in 1911 to 31.4 bushels in 1903; the average yield for the 10 years 
was 23.8 bushels. If 16 bushels per acre will pay the cost of produc- 
tion, the net profit on the barley crop during the 10 years has aver- 

aged 48 per cent of this cost, and the season of 1911 is the only one 
during the last decade in which the crop has not been profitable to 
the State as a whole. While the cost of production varies from sea- 
son to season and in different localities, this estimate indicates that 

barley has been produced at a greater profit than either wheat or 
oats. 

VARIETAL TESTS. 

Barley growing is a comparatively new industry in this State, 
and relatively little attention has been given to the improvement 
of the crop. The main essentials for the growing of better barley 
are a better knowledge of varieties and greater care in preventing 
mixtures. The object of the experiments here reported was to find 

what improvement might be made by introducing better varieties 
in place of the mixed barley commonly grown. It was first neces- 
sary to make comparative tests to determine which varieties should 
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be distributed. The results of these varietal trials at Brookings 
and at Highmore for the eight years from 1905 to 1912 and at 
Cottonwood and Eureka for the four years from 1909 to 1912 are 

presented in Table XIII. 

TABLE XIII.—Annual and average acre yields of barley in South Dakota in 
varietal tests at Brookings and Highmore for the eight years from 1905 to 
1912 and at Eureka and Cottonwood for the four years from 1909 to 1912, 
inclusive. 

BROOKINGS. 

Yield per acre (bushels). 

S.Dak.|C.I-| Group and variety. Num- 

miele 1905 | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 | AVer | ber of age. | years 
tested. 

SIX-ROWED. 

102 | 638 | Manchuria (Minn. No. | 
Gye Ga a ieee ner 49.0 | 41.0 | 34.6 | 28.8 | 24.6 | 24.2] 0 [139.3] 30.2 8 

105 | 576 | Manchuria (Minn. No. 
IOS) Bs aes Se ar eae et as Lae gL Lat Ea Lace eye) kes sace 1 

182 182" OMessaen seers So aee 45.2 | 50.5 | 32.1 | 30.6 | 26.3 | 27.7 BAM Wore 33.8 8 

TWO-ROWED. 

189 TESS) || DEG PA DOVER Se Sua eee 54.7 | 53.8 | 22.9 1 49:1 | 15.2 | 24.8 -2 | 50.0 33.8 8 
107 SmlmChemalier ji 455. su. 64.2 | 50.3 | 22.5 | 32.7 | 15.4 | 11.0 .8 | 32.0 28.6 8 

PANO Ae es GORE ia Me Oe Bie 54.6 | 49.0 | 20.0 | 23.2 | 17.9 | 10.8 2.5 (2) |3 25.4 if 
21 5 Oe ees (010) ata ER ae ng ee 60.0 | 48.8 | 20.8 | 26.5 | 19.4 | 12.7 PA. (27) 1327.2 of 

SAsml Mona wlanner woe t eee 50.1 | 54.3 | 24.4 | 18.1 |] 18.7 | 10.6 .8 (7) | 3 25.3 Uf 
7len SUT OEISCR apy. | see 35.2 | 41.4 | 16.5 | 22.2 | 16.5 |] 11.5 Be (2) |320.5 Cs 

24 ile WB tenahaveys, = See oe ae oe 60.6 | 46.4 | 19.2 | 30.1 | 14.6 | 19.2 0 DOr, 26.9 8 
20 531 | Hannchen............ 57.7 | 49.4 | 22.7 | 18.0 | 11.5 | 14.4 1.0 | 39.1 26.7 8 

Average........ 53.1 | 48.5 | 23.6 | 27.9 | 18.0 | 16.7 Fey CBB Om eP A ater eee aca es 

HIGHMORE. 

: SIX-ROWED. 

102 | 638 | Manchuria (Minn. No. 
(0) eS Sf is easieas ergere waa 37.0 | 42.3 | 22.7 | 24.4 | 14.6 8.1 0 0.1 18.7 8 

105 | 576 | Manchuria (Minn. No 
T0553) Sas ah ae ae se a er ee (a DET NQT aT. (eld. Sal 1456 0 Peles er, 6 

7 Stil A eee OGdenbrwuckere see 5 Meee Sere (ieea ds | ter ae ve 28.3 | 15.6 | 10.8 0 An tO 5 
182 SO OGMeSSaie cen pomegranate iS 23.8 | 32.4 | 15.8 (ee 0 2.0 13.6 6 
123 2G iia a VlTsI O Llib age ee ee ran SI a Deel Le Ne 15.6 0 4.2 6.6 3 
1265/2626" Common Californias 22). 2. 5a eo le ele ee 8.3 0} 40 4.1 3 
124 IG De ets CL litieapaperssare ss seins pee paris eae eae Odea NE Bese ica alk ad 265 0 6.9 6.5 3 
122 ESP. Ghee yar esate Ee lea el ten ea ag 8.0 0 8.6 5.5 3 
262 SIGIR SS UL WENN x Sear ok ge efi iS Peay (a tea] Vr ys ea 3.3 0 Be} 1.2 3 

TWO-ROWED. 

24 DAM ELAM Mae sae) eva ee 50.6 | 36.8 | 22.9 | 34.6 | 15.6 | 13.3 0 533 21.8 8 
PA 27 | Bohemian............ 46.8 | 31.3 | 27.7 | 38.4 | 20.8 | 19.2 0 aw 23.0 8 
28 195 | White Smyrna........ 45.4 | 30.4 | 19.6 | 27.9 | 19.6 | 14.0 0 8.6 20.7 8 

* 364 2 On eT CESS x0) les a 40.8 | 47.9 | 22.7 | 18.8 | 11.0 | 10.8 0 524 19.0 8 
21 530 | Chevalier............- 48.5 | 50.6 | 25.2 | 22.9 | 14.8 | 15.4 0 a4 22:2 8 
20 Hola eebanmehen) 5-2 22 2. 41.8 | 56.8 | 26.0 | 29.0 | 15.8 | 14.6 0 av 23.0 8 

Siig Bonin 2 ll es AR Aral eens At alli cep y| bDeseatlion | bolle sy me | ey eg |e me a IB ec 29.0 5 
ATEN SSIBMICT ADH OMe ee eRe AST OAM Ava | sleek Cosa ete co cat oee | aL sy Pee a | De | ee 27.6 5 
48 | Golden Melon......... PSIEGCO): || PAS ody ||) PADIS codinl | PAO Zoe pdt bs Ga), Nes Seeley eal es es 27.6 5 

FEO || Jeaboab eee Oh Sees ae eee 40.0 | 36.4 | 27.3 | 22.0 COS ee lA Ue aR 27.1 5 

Average........ 45.8 | 37.4 | 23.2 | 28.1 | 15.0 | 11.8 0 DRAS OMI Gs Oise 

1 Average of three plats not in the varietal series. 
2 Because of the drought of 1911 the seed of several varieties was lost and it was necessary to discontinue 

growing them. 
3 Average for seven years only (1905 to 1911). 
4 Average of varietal averages. The average of annual averages is 29.0 bushels. 
5 Average of varietal averages. The average of annual averages is 20.5 bushels. 
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TABLE XIII.—Annual and average acre yiclds of barley in South Dakota in 
varietal tests at Brookings and Highmore, etc.—Continued. ~ 

EUREKA. 

Yield per acre (bushels). 

Group and variety. | | Num- 
| S : es 2, \/2 5 | Aver- | ber of 
1905 | 1906 | 1907 | 1908 | 1909 1910 | 1911 | 1912 age. | years 

tested. 

105 | 576 | Manchuria (Minn. No. 

AVETARG ES oleae I aes [ee ie) RE Re ee 4.0 | 3.3 0 0 Sis 25=- - 

105 ar Pe BS SS eg | 32.6 | 6.0 | 221. 40-2 4 
122 Sy yf aera a | a (ee a A | ee PA bes Ye, Meee 1 
20 531 Hannchen = nee eae oer eee es enema (2 Be ee WE a Ree | 31.5 3.8 | 0 | 19.5 reer; 4 
28 | 195 | White Smyrna. -_-..._|...__- Eiaien eee Bee | 19.0. | 722 42S QA vazs§ 8.5 | 4 

| Rverace 5 ee Poe Ten baes }27.7| 5.7) 0/132 (110.8 |... 
| | 

COTTONWOOD. 

| | | | | | | 
105 | 576 | Manchuria (Minn, No. | | | 

je Ma) as oe) eer eo ee ee Pee (a2 ek Race 2:01 63: a0 ee 43 4 
20 Bol a ean Che. ee ee oe Siei ee | ier ek ean 6.1 3.5 | 0 20 2.4 4 

1 Average of vari2tal averages. The average of annual averages is 11.7 bushels. 
2 Destroyed by catworms. 

The results reported in Table XIII show that the highest average 
yields in the 8-year test at Brookings, 33.8 bushels to the acre, were 
produced by the Odessa (6-rowed) and the Kitzing (2-rowed) 
varieties. The Manchuria, another 6-rowed variety, has yielded 
better than any 2-rowed variety except the Kitzing. In general, 
it appears that the 6-rowed barleys are to be preferred in eastern 
South Dakota. The reverse is true at Highmore, as the six 2-rowed 
varieties which have been grown for eight years (1905 te 1912) 
have averaged 21.6 bushels to the acre, while the Manchuria (Minn. 
No. 6), a 6-rowed variety, has averaged only 18.7 bushels. The 
highest average yield for this period, 23 bushels to the acre, was pro- 

duced by the Bohemian and Hannchen varieties. Figure 9 shows 
graphically the average yields of the leading varieties at Brookings 
and Highmore. The Hannchen has given the best results at Eureka 

in the four years from 1909 to 1912. At Cottonwood only two varie- 
ties, the Hannchen and Manchuria, have been grown. Neither of 
these varieties has produced a profitable crop at this station in any 
of the four years the test has been conducted. 

If it is again assumed that the production of 16 bushels to the 
acre will pay the cost of production, all the varieties of barley at 
Brookings were grown at an average profit of 81 per cent on this 
cost, while the Odessa variety (S. Dak. No. 182, C. I. No. 182) 

returned an average profit of 111 per cent. At Highmore the 
average profit on all varieties for eight years has been only 5 per cent 

. 

- 
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on the cost of production, but the Hannchen (S. Dak. No. 20, C. I. 
No. 531) and the Bohemian (S. Dak. No. 27, C. I. No. 27) have 
returned a profit of 44 per cent. The profit obtained from these 

selected varieties shows the value of pure strains of superior merit. 
At Eureka the best yielding variety, the Hannchen, has been grown 
at an average loss of 15 per cent for the four years from 1909 to 
1912, and the three varieties tested have been produced at an average 
loss of about 33 per cent. The two varieties grown at Cottonwood 
returned only about 10 per cent of the cost of production during the 

four years of the test. For the entire State the average production 
was 22.3 bushels for the eight years (Table XIV), or 6.3 bushels 
more than the equivalent of the estimated cost of production (16 

bushels). This is a profit of about 40 per cent. 

SIX-ROWED 
ODES SAL oS eess 
MAN CHUPIA....| 

7WO-PPOWED 
CHEVALIEFR S52. Sa 

BFOOAINGS 
re Eee ee ee 33.8 BU. 

30.2 BYU. 

HANNCHENM ____---@ 

S/X-ROWED 

MANCHUFUA._.-- 

TWO-FOWEOD 
CHEVAL/IEF.__--—- aaa 

HANNCHIEW.__---- BRE Es 

BOHELH/AN._---- cy ae 

WATE S/T ANA 

PUN CED D2 2: 

Fic. 9.—Diagram showing the average production in bushels to the acre of the leading 

varieties of 6-rowed and 2-rowed barley grown at Brookings and Highmore, S. Dak., 

for the eight years from 1905 to 1912, inclusive. The vertical line indicates the yield 

estimated as necessary to cover the cost of production. 

TABLE XIV.—Annual and average yields per acre in bushels of all barleys in 
South Dakota and of the leading varieties at Brookings and Highmore for 
the eight years from 1905 to 1912, inclusive. 

Yield per acre (bushels). 

Locality. Variety. | 

1905 | 1906 | 1907 | 1908 | 1909 | 1910 | 1911 | 1912 aoe 

Entire State-....... Aulevarietiess® 925 seen 30.0 | 29.0 | 23.0 } 26.5 | 20.1 | 18.2] 5.4 | 26.0] 22.3 
§ Manchuria (Minn.No.6).| 49.0 | 41.0 | 34.6 | 28.8 | 24.6 | 24.2] 0 39.3 | 3052 

Brookings........... Odessaec ase Se 45.2 | 50.5 | 32.1 | 30.6 | 26.3 |. 27.7 -4| 57.21 33.8 
HMannchen!s ee ss oee oe 5.0 | 49°4.| 22.7 | 1850 | 11.5 | 1424 171.0 | 89:1 | 26.7 

oe Manchuria (Minn. No.6).| 37.0 | 42.3 | 22.7 | 24.4] 14.6] 8.1] 0 ol SSS 7 
1s htedaboroe oa we ae Odessaten ss seal Meets chil ie 8 S| ae 2358 \o254 | Lo.8e|) 7 oul, 0 PAD NER oe 

Elannchense reps sso ae: 41.8 | 56.8 | 26.0 | 29.0 | 15-8] 14.6) 0 | .2)| 23.0 

From a commercial standpoint the growing of pure varieties is of 
even greater importance in the production of barley than of oats or. 
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wheat. As uniform germination is essential for brewing and as 
varieties differ in the length of time required for germination, the best 

results are obtained from pedigreed selections. The danger of mix- 
ing in thrashing and other operations is great where varieties of dif. 
ferent groups are grown in the same locality; hence, it is desirable to 
confine the production of barley in a community to a single group or. 
better still, to a single variety. As the varieties of the different 
groups of barley do not succeed equally well in the different parts of 
South Dakota it is suggested that the State, so far as the production 
of barley is concerned, be divided into eastern, central, and western 
districts as follows: 

(1) Eastern district: That part of the State east of the James 
River. In this district 6-rowed varieties, such as Manchuria and 
Odessa, should be grown. 

(2) Central district: That part of the State between the James 
and Missouri Rivers. The 2-rowed varieties, Hannchen, Bohemian, 
and Kitzing, should be grown here. 

(3) Western district: That part of the State west of the Missouri 
River. As the crop can be fed to stock in this district to better ad- 

vantage than it can be marketed, little attention need be given to 
market requirements, but only the most drought-resistant varieties 
should be grown. These may be either 2-rowed or 6-rowed. 

The policy of developing separate producing areas has been ad- 
hered to during 1912 by the South Dakota station and the United 
States Department of Agriculture in the distribution of seed, and if 
the growers will realize the importance of this movement much good 
will be accomplished. By this means South Dakota barleys will be 
made pure and uniform in each district. The barley market will 
doubtless respond to this improvement and the South Dakota grower 
will reap the reward. 

So much work is in progress in various parts of the world in the 
breeding and improvement of barley that it is difficult to keep pace 
with the output of new varieties. For example, the Wisconsin Agri- 
cultural Experiment Station has recently distributed pedigreed 
strains of Manchuria barley. Without a test extending through sev- 
eral years it is impossible to say whether or not these Wisconsin 
selections are as well adapted to conditions in South Dakota as the 

varieties already tested. As soon as new varieties are obtained from 
the breeders they are placed in the tests at the station, and if any 

are found to be superior to the ones now recommended the informa- 
tion is readily available. It is not at all certain that a variety which 
has done well in Canada or Wisconsin will succeed in South Dakota. 
Experimenting on a large scale is expensive and hazardous, and such 

tests are best conducted by the State experiment station at public ex- 
pense. It is a safe policy for the South Dakota farmer to depend on 
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the results obtained at the station rather than to test new varieties or 

strains at his own expense. | 

COMPOSITION OF VARIETIES. 

The weight per bushel, the weight of 1,000 grains, and the water 
and protein content of seven 6-rowed and seven 2-rowed varieties 

of barley grown at Highmore in 1910 are given in Table XV. This 
table shows that the seven varieties of 2-rowed barley averaged 
3.6 pounds to the bushel heavier than the seven varieties of 6-rowed 
barley and that the protein content was 1.5 per cent higher. On the 
other hand, the 6-rowed varieties averaged 1.9 grams heavier per 
1,000 grains. There was practically no difference in the water con- 
tent. There was a wide variation in the weight of 1,000 grains of the 
6-rowed varieties. 

TABLE XV.—Weight per bushel and of 1,000 grains and the water and protein 
contents of 14 varieties of barley grown at Highmore, S. Dak., in 1910.* 

2 Weight | Weight r 
Bee ak. “ I. Variety. per of 1,000 ae Protein. 

2: Oe bushel. grains. asia 

SIX-ROWED. 
Pounds. | Grams. | Per cent. | Per cent. 

105 5765|eManchuria (Minn Nor 105) 2.222. 22222222252: 46.0 Dox 8. 46 16.7 
LASSE ee ee OGenbn CK tant tee = apy teen eee oe nee 43.0 DAS 8.65 17.4 
124 TOY) ps] BASS GIS aa 0 eat ae SF regia aia Mate ee oe 40.0 34.5 8. 87 17.4 
182 TID OXOKESISR Wo sie, ay site ig te pen ce eee 43.0 25.8 8. 63 17.3 
123 AGle MARI OUL Ae ee ee a ec Se oe bo tee oc Same ene 45.0 43.2 8.98 14.9 
122 ESTAS || GayIG TINS as SPSS Bes cores ee es ee Pa cp ete aa 50.0 30. 2 8.77 18.8 
127 Gillan era NUT ape ters arte ee Se ee 42.0 23.6 8. 44 16.7 

Average of seven 6-rowed varieties. ...-- 44.1 29.5 8. 68 17.0 

TWO-ROWED. 

24 HK ||. TBE abe hes eee aes tee eee orice OS Ne aye ip penta nae 48.0 Died: 7. 82 19.7 
20 ESSE, || 18 Wawa W ae) AVES Mey RS ee as ec te en Se 49.0 DOHD 9. 33 18.7 

189 TISS}S) Ib AT RTT A DG Ver aa le a in aera pa Pan eee a Va nae 48.0 28:5 8. 63 19.6 
364 2 OR eAeTIT COSS Seer a eo ae iene oh aries eee ome 47.0 Dias 8.79 18.8 
107 B15) | NOL) fa MGs cB a Sree aed 45.0 27.2 8.79 Mie 
106 ASTM BOVIMN DSte ene ote es ee cae eo ee eee 49.0 29.5 |, 8.57 16.7 
Pat DITp |\> LBXO) OVENO OWE Oe e estes a oa ene ae Nn ae 47.0 28.3 8.53 18.2 

Average of seven 2-rowed varieties .....- 47.7 27.8 8. 64 18.5 

1 Analyses made in Plant Chemistry Laboratory, Bureau of Chemistry. 

LEADING VARIETIES. 

As already stated, the 6-rowed varieties appear to be most pro- 
ductive in the eastern portion of the State, while in central South 
Dakota the 2-rowed varieties are to be preferred. From the tests 
conducted at the Brookings and Highmore stations, the best 6-rowed 
varieties are the Manchuria and Odessa, with the Hannchen and 

Kitzing ranking highest among the 2-rowed barleys. 

SIX-ROWED VARIETIES. 

Manchuria—The Manchuria (Minn. No. 105) was obtained from 

the Minnesota station, by which it was secured from the Ontario 
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Agricultural College at Guelph, Ontario. It has been widely dis- 

tributed by the Minnesota station. The Manchuria and Oderbrucker 
barleys have the six rows of grains arranged about the rachis to 
form a head which is square in appearance; hence the group to 
which they belong is often called “square head” or “ four-rowed.” 
Minnesota No. 105 has yielded better at Highmore than Minnesota 
No. 6, which is another stock of the Manchuria variety. Minnesota 
No. 105 was not grown at Brookings until 1912, when it yielded 

58.3 bushels to the acre. As shown by Table XV, Minnesota No. 105 

contained 16.7 per cent of protein, weighed 25.1 grams per 1,000 
grains, and exceeded QOderbrucker in weight per bushel by 3 

AAS ee ry 

7a 72 12 

tatu alltel aah ae me ny 
y | 1 

alkali 
N 

3 at 

etd ue 

a 

ti 

Fic. 10.—Selected heads of the Odessa barley (C. I. No, 182), the best early variety for 

eastern South Dakota. 

pounds in the Highmore crop of 1910. It seems to be more vigorous 

and resistant under severe conditions than Oderbrucker, though the 
latter variety is probably as good in favorable seasons. Everything 
considered, it seems certain that more attention to this variety in 
the eastern district of South Dakota would improve the barley crop. 

Odessa.—The Odessa (S. Dak. No. 182, C. I. No. 182) differs from 
the Manchuria in that it matures about a week earlier. There is 
little difference in the appearance of the plants or the heads. A 
number of selected heads of Odessa barley are shown in figure 10. 
It has yielded well in the trials at Brookings, excelling all other 

varieties on trial, except Kitzing, during the last eight years. In 
1912 the Odessa yielded 1.1 bushels less than the Manchuria (Minn. 
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No. 105). At Highmore it has yielded practically the same as Min- 
nesota No. 105 for six years. In protein content, weight of grain, 
etc., 1t appears to be about the same as Minnesota No. 105, as shown 

by Table XV. ‘ 
It was introduced from the same region in Russia from which the 

Sixty-Day oat was obtained. Like that variety, Odessa barley owes 
its superiority to its earliness, which enables it to avoid severe con- 
ditions occurring late in the season. For those growers in the eastern 
district of South Dakota who desire an extra-early variety of barley 
the Odessa can be recommended. 
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Fig, 11.—Selected heads of the Hannchen barley (Cc. I. No. 531), the best variety for 

central South Dakota. 

TWO-ROWED VARIETIES, 

Hannchen.—The Hannchen (S. Dak. No. 20, C. I. No. 581) is a 
pedigreed 2-rowed barley, originated by selection from Hanna at 
the Swedish Seed-Breeding Institute at Svalof, Sweden. It was 
introduced into the United States. by the Department of Agricul- 
ture. The long, slender heads nod at maturity. The beards have a 
tendency to drop off as the crop ripens, so that the crop is some- 
what less objectionable to handle than the 6-rowed varieties. A 
number of selected heads of this variety are shown in figure 11. 
Hannchen barley has been on trial at Brookings and Highmore for 

‘several years. As shown in Table XIII, it has been the highest 

yielding variety at Highmore and Eureka. At Highmore it has 
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averaged 4.3 bushels to the acre more than Manchuria (Minn. No. 6) 
in an 8-year test, and 0.8 bushel more than Manchuria (Minn. No. 
105) in a 6-year test. At Highmore another variety of the Hanna 

group, the Bohemian (C. I. No. 27), has equaled the Hannchen in 
yield, but has been inferior in uniformity and quality. At Brook- 
ings the Hannchen has not yielded as well as the best 6-rowed va- 
rieties. Table XV shows that the 1910 crop of Hannchen barley at 
HMighmore weighed 49 pounds to the measured bushel and that 1,000 
grains weighed 25.5 grams. The protein content was 18.7 per cent. 
Hannchen is a variety of 2-rowed barley to which the barley grow- 

ers of central South Dakota can well afford to give more attention. 
Kitzing.—The Kitzing barley (S. Dak. No. 189, C. I. No. 189) is 

very similar to the Hannchen in appearance. It is uniform and 
of good quality. At Brookings it has been the best yielding 2-rowed 
variety. It was first grown at Highmore in 1910, but has thus far 
shown no superiority to the Hannchen. The latter variety is prob- 
ably to be preferred for the central district of the State. It is not 
advisable to grow the Kitzing barley in the eastern district, because 
of the danger of mixture with the 6-rowed varieties on the farm or 
‘at the elevator, thus lowering the value of both. 

IMPROVEMENT OF THE GRAIN CROPS. 

The improvement of the small-grain crops of South Dakota will 
be discussed in detail in a later publication, giving the results of 

the breeding work which is in progress at the Brookings and High- 
inore stations. A brief statement is included here to show what is 
necessary to make the crop-breeding work of the station and the 
United States Department of Agriculture of the fullest possible | 
benefit to the grower. To obtain the best results, the grower must 
get seed of the best varieties and then keep this seed up to a high 

standard of purity and quality. Any variety of grain may de- 
teriorate through the presence of inferior seed or through accidental 
mixture with other varieties if care is not taken to remove them 

from the seed each year. 
One of the best plans for keeping seed pure is to use what is known 

as the seed-plat method. To put this method into effect it 1s neces- 

sary to select enough of the best-appearing heads from the field to 

furnish seed for a seed plat of perhaps 1 acre the following year. 

These heads should be dried thoroughly to avoid molding and then 

thrashed in the most convenient manner. The seed thus obtained 

should be thoroughly fanned and used to plant the seed-improvement 

plat. The crop from this plat will be available for seed for the main 

field for the ensuing year. Enough heads should be selected from 

the seed plat each year to sow the seed plat the following year. By 

thus growing a special seed plat each year the standard of excellence 
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of the variety may be maintained. The work involved is not great 
and could be carried out on a sufficient number of farms in the State 
to maintain a supply of home-grown seed of good quality. 

Whether the seed plat is used or not, all seed grain should be 
thoroughly fanned to remove all hght, inferior seed grain, weed 
seeds, and trash. If the seed is thus kept well graded, the so-called 
running out of the variety will be avoided. 

SUMMARY. 

The small-grain crops, wheat, barley, and oats, have been and still 

are one of the chief sources of wealth in South Dakota. 
The production of wheat has not increased, while that of oats and 

barley has doubled during the decade from 1903 to 1912. There is 
usually sufficient moisture to produce these crops, though the fre- 
quent periods of high evaporation do considerable damage, particu- 
larly in the central and western portions of the State. 

The soils of South Dakota east of the Missouri River are for the 
most part well suited to cereal production; those west of that river 
are extremely variable, though some are of value for grain growing. 

In a climate like that of South Dakota it 1s very important to 
have adapted varieties. As a result of the investigations reported in 
this bulletin it 1s now possible to recommend such varieties of wheat, 
oats, and barley for the State. The following varieties are recom- 
mended: 

(1) Wheat. 

Kubanka durum (C. I. No. 1440), Haynes Bluestem (Minn. No. 169), 

Red Fife (C. I. No. 3081), and Fife (Minn. No. 163). 

(2) Oats. 

Swedish Select (C. I. No. 184) and Sixty-Day (C. I. No. 165). 

(3) Barley. 

(a) For the eastern district: 

Manchuria (Minn. No. 105) and Odessa (C. I. No. 182). 

(b) For the central district : 

Hannehen (C. I. No. 531). 

(c) For the western district: 

Gatami- (C; I sNo: (575), -Mariout (C. 1:- No. 261), and’ re- 

lated varieties. 

To obtain the fullest return from the use of these varieties. the 
seed must be kept pure and up to a high standard of quality. 

(DEON COPIES of this publication 
may be procured from the SUPERINTEND- 

ENT OF DOCUMENTS, Government Printing 
Office, Washington, D. C., at 10 cents per copy 
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