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the months of July, August, and September. The highest pre
cipitation occurred in July and August, while the lowest oecur
red in May and June. The winter precipitation, especially the
February snows, provided a good soil m~oisture content for early
spring growth.

Table 1 contains the precipitation data for the 15-year peri
od, 1921-35. The highest annual precipit1ation was 24.91 inches
in 1927, and the lowest was 12.69 inches in 1934. The 15-year
average annual precipitation was 17.41 inches. The average an
nual precipitation for the 10-year period of the test (1926-35)
was 18.56 inches.

PLANTINGS
Although the plats were mostly planted to mixtures, some

\vere planted to individual grasses and clovers. The varieties
used and the rate of planting in pounds per acre are given in
table 2.

The grasses planted were: Brome (Brom1.lS inerJnis
Leyss.), Canada bluegrass (Poa compressa L.), crested wheat
(Agropy'ron cristatum L., Beauv.) grazier ryegrass (a selec
tion from slender wheat), Kentucky bluegrass (Poa pratensis
L.), meadow fescue (Fest'uca, ela,tior L.), orchard (Dactylis
glornerata L.), perennial ryegrass (Loliurn perenne L.), red top
(Agrostis alba L.), slender wheat (Agropyron paucifloru'tfl.
Sch,vein., Hitchc.), tall oat (ArrheJ~atheru'tft elatius L., Mert.
and Koch.), and timothy (Phleu,m pratense L.).

The clovers planted were: Red clover (Trifoliu'm prate'nse
L.), alsike (T. hybridu'm L.), ,vhite Dutch clover (T. repens L.),
yello"7 sweetclover (Melilotus officinalis Lam.) , and white sweet
clover (M. alba Desr.).

Five plantings on plats each containing one-fortieth of an
acre ,vere made on the follovving dates: Spring of 1923, spring
of 1924', fall of 1924, spring of 1925, and fall of 192'5. Only one
planting of each grass, clover, or mixture was made on each
date. The spring plantings vvere made the last part of April or
the first part of May. The fall plantings \vere made in Olctober,
late enough that the seed did not germinate until spring. The
seedbed ,vas prepared 'on fall-plowed lan·d by disking and harro\v
ing. The seed was 'broadcast and llarrowed in.

Harvesting
The plats were cut with a mowing machine and raked with

a hay rake, care being taken to keep the forage on each plat
separate. This method of harvest1.ng favored the taller grasses,
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and especially the yellow and white sweetclovers, as very little
of this forage was missed by the rake, while mUlch of the leafy
n1aterial of the shorter grasses was m1issed. T1he plats were har
vested about the middle of July when haying equipment was
available. The harvesting probably could have been done the
last of June or the first of July without any decrease in yields.
Additional yields could have been obtained by harv,esting the
late growth \vhich was grazed in the fall, usually by cattle.

Stands
Counts of plants were made each year (1925-35) on perma

nent square-yard quadrats.

Estin1ated coverag,es of plants "vere made each year (1932-
35) on four representative square-meter qu:adrats on each plat.
The quadrat "vas divided into 100 squares, and the coverage was
determined by the area the plant covered and was not limited
to the root zone. The data on stands are presented in table 3.
The annual plant counts are the averages from five plats. The
annual plant cover was determined from 20 square-meter quad
rats.

Comparison of Spring and Fall Plantings
Spring and fall plantings \vere made in 1924 and 1925. Of

these the highest yields \vere produced by the fa11-of-1924 plant
ings, the lo\vest by the fall-of-192'5 plantings, and about the
same yields by the t\VO spring plantings. W11ile the differel1ce in
yields \vas probably o\ving to seedbed and moisture conditions
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Figure J.-Nu1nber of plants in penl1anent square-yard quadrats, 1~)25-35;
1, b r 0 111 e; 2, ere s ted 'v 11 eat; 3, 0 r (' 11 2Xd; 4, tall 0 at; 5, In e ado ,v f esc U e ;
6, S1e n c1 e r '" 11 eat; 7, yell 0 'v s "r e etc10 V E' r.
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rather than time of planting, the average yields indicate that fall
planting may be better. When only the plantings for the fall of
1924 and spring of 1925, vvhich emerged the same spring, are
com:pared, the yields indicate that late fall planting is preferable.

About 40 percent of the annual precipitation occurs in the
1110nths of July, August, and September. This fact suggests that
July planting on clean, fallovved land might be the better prac
tice.

YIELD AND STAND
Table 2 presents the data on plantings, rate of seeding in

pounds per acre, and annual and average yields of air-dry forage
in poun,ds per acre for the 10-year period (1926-35). The data
on stands are given in table 3.

The amount of forage de
pended largely upon the mois
ture stored in the soil from
the fall and "\vinter precipi
tation and upon the amount
and distribution of the spring
precipitation. This is sub
stantiated by the yields ob
tain'ed in 1926, 1927, and
1932, years of favorable pre
cipitation. The low yields in
1929 were ca.used by grazing
late in May, in 1930 by low
"\vinter precipitation and graz
ing, and in 1934 by the se
vere drought.

----- -2
-----------

In order to limit the quantity of data presented, the results
froITl like plantings, made at different dates, were averaged an

nually and are comparable.
The failure of some plats to
produce forage in certain
years accounted for the low
yields recorded. Only one
cutting ,vas made each year,
and the later growth was
grazed in September.
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Figure 2. - Estil11ated cover percent
age s, 19 3 2 - 3 5 : 1, b r 0 n1 e; :2 , eres ted
\vheat; 3, 0 r c 11 a r d; 4, t a 11 oat; 5,
n1eado"\v fescue; 6, slender \vheat.

Mixtures
All the high-yielding plats contained yello\v s\veetclover.
Good yields of forage ,vere obtained f1'o111 plats 1, 3, and 4,
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the te1sts as sh,own by the plant counts. However, the amount of
forage gradually decreased, and very little w1as produced after
1932. Of the clovers tested, the b€st results were obtained from
yellow sw,eetclover. However, it was not as prevalent in n1ix
tures containing brome as in other mixtures. This \vas owing
probably to the competitive effects of brome.

White sweetclover is also a biennial which usually produces
more forage than yellow sweet, but due to coarser stems the
quality is inferior. As long as white sw·eetclover persisted, the
forage yields \vere higher than those of yellow ,gvveetclover on
straigl1t plantings. However, as very little reseeding occurred,
the vvhite sweetclover had practically disappeared by 1928.

The plant counts of red clover, which was planted in several
of the mixtures, show that only a few plants became established,
and the,se did not persist for long. Although som.e excellent
stand1s were obtained from stl'aight plantings, red clover did not
prove drought-resistant and was practically eliminated the first
dry year.

The conditions were too dry for alsike and white Dutch
clover, both of which were complete failures.

CONCLUSIONS AND SUGGESTIONS
Clean seed of good germd.nation, a firm, seedbed, and favor

able m'oisture .conditions 'are more essential than rate or date
of planting in establishing a good stand of grasses and clovers.
Where possible, drilling is preferable to broadcasting of seed.

Yields of dry-land forage at Fort Lewis were largely de
pendent upon moisture stored from winter snows and spring
precipitation.

Of the grasses tested, brome, orchard, and crested wheat
were the most promising.

Brame in'creased in stand and fora,ge throughout the test
and w'as the predominant grass at the end.

Orchard was consistent in stand and forage yield through
out the test but did not yield as high as brome.

Crested wheat grass, which was not planted in any n1ix
tures, produced good yields from straight plantings after it be
eame establi'shed.

Yellow sweetclover was the most promising clover tested.
Although it did n,ot persist throughout the test, it produced good
yields the first few years.

From results obtained from the tests, the following mixture
is suggested for planting on dry land under conditions similar to
those at Fort Lewis: Brame, 10 pounds; orchard~ 8 pounds;
crested wheat, 8 pounds; yellow sweetclover, 4 pounds.
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