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SPRING GRAINS.
The first step in crop improvement is the testing of varieties. Different varieties of the same kind of grain when
grown under similar conditions vary greatly in hardiness,
yield and quality of product. Of the several hundred varieties
of wheat, oats, barley and other small grains which have been
grown in comparative trial plots at the Kansas Experiment
Station during the last seven years, only a few varieties in
each class have proven superior in all essential points so that
they may be recommended for general planting in the state.
Adaptation is the factor which finally determines whether a
grain may be successfully grown in a given locality.
I.-Test of Varieties.
A TEST OF VARIETIES OF OATS.

Forty-four varieties of oats have been tested a t this Station
during the past seven years. Most of these were grown but
two o r three years and discarded because of their inferiority.
A number have been grown continuously for five or seven
years. The yields and other data for thirteen of the best varieties are given in table I.
The table shows that only four of the thirteen varieties
proved of sufficient value to be generally recommended for
planting in this state-the Red Texas, Sixty-day, Kherson,
and Burt. Such varieties as the Minnesota No. 202, Silvermine, Early Champion, White Russian and Swedish Select
may be grown with more or less success in the northeastern
counties of the state, but even in these counties the Kherson
should be the preferred variety, since it has also proven t o be
one of the best producing varieties at the Nebraska and Iowa
experiment stations.
Description and Adaptation of Varieties.
IMPROVED RED TEXAS. This is the highest yielder, average
for seven years being 44.03 bushels per acre. I t is best
adapted for growing in the central, south-central and southeastern portions of the state.
(357)
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SIXTY-DAY. Ranks second in yield, and for seven years
averaged 43.93 bushels per acre; a hardy variety and good
drouth resister. Recommended f o r western Kansas.
K HER S O N . Ranks third in yield f o r seven years, averaging
42.5 bushels per acre; reported as the best producing variety
in Nebraska and Iowa, and well adapted for northern and
northeastern Kansas.
BURT. One of the earliest maturing varieties, average yield
for five years being 41.39 bushels per acre; very hardy and a
drouth resister. Recommended for western Kansas.
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Relative Value o f Different Varieties o f Oats f o r Feeding.
The value of oats for feeding is determined by the relative
percentage of hulls and kernel. (See table 11.)
In this comparative test the White Russian variety contained the lowest percentage of hulls and highest percentage
of kernels. However, the four best producing varieties-Red
Texas, Kherson, Sixty-day, and Burt-also contained a relatively high percentage of kernels, which indicates relatively
high feeding value. The hardiness and productiveness of
these varieties make them the more profitable ones f o r growing in this state.

A TEST OF VARIETIES OF BARLEY.
Thirty-two varieties of spring barley have been tested in
trial plots a t this Station during the past seven years. The
yields and other data for ten of the best producing varieties is
given in table III. For comparison the yields of spring wheat,
spring and winter emmer, winter rye, winter wheat and winter barley are also given in table III.
The Mansury six-row bearded barley ranks above all other
varieties in yield. The Hulless barley has been an inferior
yielder, while the Beardless variety has not produced as high
a yield or as good a quality of grain as the better producing
bearded varieties. Comparing the yields of the highest producing varieties of oats and barley, it is seen that the barley
has outyielded the oats. The average annual yields for seven
years, in pounds, compare as follows: Oats, 1409 pounds per
acre: barley, 1666 pounds per acre.
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The Tennessee winter barley has yielded 15½ bushels more
grain per acre for five years than the best producing variety
of spring barley, while the spring emmer has yielded an average of ten bushels per acre less than the Mansury barley.
Spring wheat has been an inferior producer compared with
barley, oats and emmer. The Durum has yielded fifty per cent
better than the ordinary spring wheat.
Winter wheat and winter rye have produced more bushels
and more pounds of grain per acre than any of the other
grains. The average yields for five years of the highest producing varieties in each class compare as follows: Winter
wheat, 2647 pounds; winter rye, 2460 pounds; winter barley,
2461 pounds; spring barley, 1756 pounds; oats, 1632 pounds;
emmer, 1189 pounds; Durum spring wheat, 724.2 pounds, per
acre, respectively.
The winter varieties of emmer and speltz have outyielded
the spring varieties during the years in which comparative
trials have been made, as shown in table III.
Description and Adaptation o f Varieties.
IMPROVED MANSURY. Six-rowed bearded type, medium
early; best producing variety in seven years, trial; average
yield, 34.7 bushels per acre. Best adapted for eastern and
central Kansas.
IMPROVED B ONANZA. Similar to Mansury in type and yield-
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ing qualities and adaptation for growing; average yield f o r
seven years, 32.49 bushels per acre.
SIX-ROWED ELLIS. Bearded type, good yielder; average for
five years, 28.58 bushels. Seed from Fort Hays Branch Station, Hays, Kan. Adapted for growing in western Kansas.
STAVROPOL. Six-rowed bearded type; one of the earliest
maturing varieties and a good producer. Recommended for
western and south-central Kansas. Average yield for five
years, 34.95 bushels per acre.
SUCCESS BEARDLESS. Six-rowed barley, without beards.
Adapted t o all parts of the state; not so hardy and a little less
productive than the best bearded varieties. Average yield for
seven years, 28.69 bushels per acre.
E MMER . Spring emmer may take the place of barley or oats
as stock feed, and may be somewhat more hardy and more
drouth resistant in central and western Kansas. Emmer matures later than barley or oats, hence it is more likely to be injured by hot weather. Sow about three bushels of emmer
per acre.
SPRING WHEAT. The tests of spring wheat indicate that
it is not a profitable crop to grow a t this Station. It is better
adapted to the northern and northwestern portions of the
state. The Durum should be preferred above other varieties
of spring wheat for western Kansas, while for the northeastern part of the state the hard red spring wheat of the Fife o r
beardless type may succeed about as well as the Durum, and
is preferred as a milling wheat.
II.-Improvement of Small Grains by Selection
and Breeding.
The testing of varieties is necessarily an important factor
in crop improvement, in order to learn which are best for
planting under certain climate and soil conditions. The
Agronomy Department is breeding by the “head-row” method
eight varieties of winter wheat, five varieties of oats, four of
barley, and one or more varieties each of spring wheat, emmer
and winter rye. Thirteen hundred and forty separate head
rows were planted in 1909. The work with most of these varieties has not progressed f a r enough to produce pedigreed
seed in quantity for distribution.
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The yield secured from
rows” indicates
that certain individuals
have much greater productive capacity than
others of the same variety. For example, in a
head-row test of Kharkof
wheat in 1907-’08 the
highest producing “head
row” out of fifty yielded
349 per cent more grain
than the lowest producing “head row,” and 46
per cent more than the
average yield from the
fifty “head rows” in the
test.
The head-row breeding
work with oats and barley has given similar results. In a test of fifty
heads of Red Texas oats, in 1909, the highest yielding row,
No. 3, yielded 298.25 grams of grain, while the lowest yielding
row, No. 44, produced 80.5 grams. The average yield of the
fifty rows was 210.6 grams. The highest yielding row produced 270 per cent more grain than the lowest yielding row,
and 42 per cent more grain than the average yield of all the
head-test rows.
The 1909 head-row test of Mansury barley gave a variation
in yields ranging from 62 grams per row to 299 grams per
row. The average yield for the thirty rows in the test was
208.2 grams, or the highest yielding row produced 382 per cent
more grain than the lowest producing row, and 44 per cent
more grain than the average of the head test. The range in
yield, height at maturity and the number of plants harvested
for each of these rows is shown in table IV. It should be observed also that there was a marked variation in the quality
of the grain produced by different “head rows.” The quality
and hardiness of the plants are considered as well as the yield
in making breeding selections for further propagation.
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Some forty of the best head-row selections of winter wheat
were planted last fall (1909), in one-tenth-acre plots, for
propagation and comparative testing, and a number of onetenth-acre plots from the head-row selections of barley, oats
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and other grains will be planted this spring (1910). In two
or three years sufficient seed of these improved strains should
be produced to supply a limited demand throughout the state.
The seed grain distributed by the Agronomy Department
up to the present time has been largely purified samples of the
better producing varieties. The seed of Improved Red Texas
oats, Selected Mansury and Selected Bonanza barley was secured by selecting a large number of good heads from the field,
threshing the grain of these selected heads separately and
planting in separate plots, from which seed was secured for
further propagation. This general selection has produced
some improvement over the original seed, as shown by the
experiments with barley.
These selected strains of barley have been planted in test
plots for three successive seasons in comparison with the original variety from which the selection was made. The yields
and other data for the three selected strains of barley, compared with the original and average samples, are given in
table V.
I n each case the selected or improved strain has given a
larger yield than the original seed, the Selected Mansury having produced a total of fourteen bushels more barley per acre
in the three years than the original Mansury. Similar figures
may be given for oats and for corn. No similar comparative
tests with winter wheat have yet been made, but selections a r e
now planted as stated above.
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III.-Distribution of Improved Seed Grain.

The seed of the better producing varieties which the Agronomy Department has distributed is superior to the average
seed which the farmers are growing, and the selected or improved strains are superior even to the original seed of the
best producing varieties, as indicated by the comparative tests
which have already been made. The seed which the Experiment Station will distribute in the future will be largely from
the selected and pedigreed strains.
The seed distribution work was begun in 1904, but only a
small quantity of seed was distributed in 1904 and 1905. The
following is a brief summary of the number of bushels of seed
distributed of each of the standard crops:

These seeds were sold at a good price, and have been in
great demand. The work has been well appreciated by the
farmers, very few unfavorable reports having been received
from the growers of the “College-bred” seed. Often farmers
report yields of 25 t o 30 per cent above that secured from unimproved home-grown seed planted in the same field or in adjacent fields. There is little question but that the sale and distribution of well-bred seed of these better producing varieties
will have a marked influence in increasing the yield and improving the quality of our several standard grain crops, especially wheat and corn.
In the judgment of the writer this work is of vast impor-
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tance to the state. The improvement of crops by breeding and
selection is primarily the work of the Experiment Station, and
the Experiment Station should be the source or first distributer of well-bred seed. The general farmer cannot well
undertake the improvement of crops by these expensive breeding methods, although he may grow the high-bred seed, and
thus become a further distributer of improved seed grain.

