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PREFACE

YAs the first white settlers drove their
covered wagons slowly westward across the seem-
ingly limitless expansges of the Great Plains,
they found the Red Man living in rude but »ro-
ductive harmony with Nature. The Winter snows
and Spring rains clothed the lanc in grass;
forests covered the foothills and lined the upper
reaches of clear streans; the buffalo furnished
food, clothing, shelter, and other simple nec-
essities without diminishing in number. Living
as he did, tne Indian could laugh at the burn-
ing sun, the strong but dustless winds., He had
made his truce with them, and with the land."

"The White Man knew no truce., He came as
a conqueror first of the Indian, then of Neture.
Today we ses foothills shorn of timber, deeply
gullied, useless or rapidly losing thelr fertile
soll under uawise cultivation; the fertile earth
itself drifts with the wind 1a sand hills and in
dust clouds; whers once the grass was ranl,
cattle now nibble it to the scorched roots; the
water of streams and the ground water too often
irrigate poor land, leaviang the richer thirsty;
men struggle veinly for a living on too few
acres; the plough ignores Nature's "Keep Off"
signs; communities, for all the courage of their
people, fall intc decay, with poor schools,
shabby houses, ithe sad cyele of tax sales,
relief, and aimless nmigrations.”

"The land may bloom agaln if man once more
makes his peace with Vature. Careful planting
will give him back the foothill tress; terracing
will save lush foothill farms; a wise use of the
land will restore grass for controlled grazing;
fewer and larger farms on scientiflically ssliected
sites may yield under the plough & comfortable
living; dams will bhold back the waters from rains
and melting snow, glving power and controlling
the flow of the life-giving streams; springs may
be developed, water pumped by windwmills to water
cattle, moisture held in the soil by sclentific
methods of tillage; by such means the 1ife of man
on the land may be made happler, more prosperous,
more gecure. The sun, the wind, the rain, the
snow can be friends of wan, aoct enemies. This is
no Utoplan dream. It 1s a promise, to be reslized
if we will.®
These words, taken from & report of the Great Plains

Committee({27), have insnired this thesis. It is not my
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purpose 1o portray‘Oklahoma as a stricken area where men
struggle vainly for s living or as a community falling
into decay, but from the words andéd sxperiences of those
who have gone before us, let us profit, and in so doing
we will well realize the value of establishing and main-
taining gzood pastures not only for fattening our live-
stock hut in furnishing a cover for the soll so that it
will not be blown by the wind or washed by the rain. The
land will bloom and the 1life of man on the land will be
haeppier, more prosperous, and more secure. In accomplish-
ment of thisg goal the conservation and storage of soil
moigture, humus and organic¢ matter in our prairie lands
will mean our truce with nature.

It is for these reasons that I have directed ny
study to some ol The native grasses adapted for pastures
in Oklshoma., I feel that & thorough knowledge of these
plants may facilitate our attaining the promised "Utopian
{ream" without going through the deterioration processés
and experiencing the ill effects that other communities
hHave suffered vefore realizing thelr pasture and range
conditiom.. With this informetion, we can and should
immediately step Tforward to hasten the desirable work of
nature and halt the inhibiting faectors, which stand

obstructive in the path to our goal, whether they be

pede

aduced by the elements of nature or by man.
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GENERAL IKTRODUCTION AMD CHARACTERISTICS OF fﬂE ARTA
Before conslidering the immediate problem at hand, let

us first look into a few racts about Fayﬂe County. This
information may be considered representative of general
conditions which occur in nine~tenths of this state, and
by viewing the situation we can estimate the relstion be-
tween these faets and the possibilities of re-~establish-
ing grass oun tha land.

Land Utilizaﬁion and Census Data

According to a bulletin published by the United
States Department of Commerce (10), there are A41L,72L
acres of farm land and 3034 farmers in Payne County. The
total faerm population, however; is 13,963, and the‘average
size farm is 137 acres. The land values average %25.0Q
per acre, but some of the improved farms sell as high as
$37.00 an acre,

TABLE 1
LAND UTILIZATION IN PAYNE COUNTY (10}

Harvested Crop Land C exess 145,001 Acres
Crop Paillure {In Piscal Year) ..... 15,684 "
Idle Land {In Tiscal Year) banas 229 "
Plowable Pasture seees 36,508 "
Woodland seees 74,000 "
Other Pastures cevs. 82,696 "
All other land in Farms eesee 29,848 "

Tenantry and Ownership
Tenantry and ownership (Table 2), will rise to
significance when we consider re-grassing some of the

areas in the county. The tenant is, generslly, not



deenly intere=zted iu sseing good cover for the soil, and
= - L] H

will "malke out™, so to speak, on what he hes there slready,
This is often insufficient as a ground cover or a pasture,

Tenantry is generally of a btemporary nature, and
neilther tenant nor owner in this case gives dus emphasis
to the importance of grass. The owner 1s not willing to
make the necessary expenditures for fence and seed and the
tenant is meinly interested in & cash croy for the present
with intentions of aocving on to another place in the future.

Scme owners are often more aware than others of the
value of grass pasture. Their knowledge of the subject will
nake them willing to start =z Qrojéct of this kind, wihile
others will have a tendsncy to stand hack ané carry on with
the programs they have employed for many years. Thus, en-
phasis must be given to the tenantry and ownership popula-
tion and should it be my job or yours to ra~éstablish grass
in the county, we should work whole-heartedly with those
desirous of gettiug bctter grass and patiently with great
gfTort try to educate others to its importance and vélue.

| msw 2

TENANTRY AND OWNERSHIP (10)

full (White) Owners cesceesetsevananes 837
Full (Colored) Cwners tresavsessteaesans 25
Part (Whitc) Owners tvces ot eserssusens 341
Part (Colored) Owners Chsesesaseresssann 8
Share Croppers (Waite) frecstrset s asarna 108
Share Cropocrs (Colorefl) .cie.eeacecesocasna Ll
Other Tenants (White) eesesneeeraaeenes 1614

Cther Tenants (Colored) T % |




Soils

The topography in Payne County varies from gently
undulating, rolling to level. As stated by the Payne
County Soils Survey (33)

"The climate is characterized by rather long,
hot summers and generally mild winters. The Mean
annual temperature is 59.1° F., and the average
annual rainfall is 33.83 inches. The greater part
of the rainfall comes during the growing season,
but in many years the precipitation is not favor-
ably distributed, and crops mey suffer from drought
for long periods during the summer.™

There is no particular system of crop rotation
employed in the county, and very little fertilizer is
used. Very few of the farms could be classed as diversi-
fied,

The types of soils and the areas they constitute are
listed in table 3. The soil can be cultivated easily with
light farming implements, and plowing is generally done in
the spring. This is due to the fact that fall-plowed fields
have a tendency to blow and erode during the winter months.
This practice of spring plowing should be remembered in re-
establishing grass. Savage (29), states that best results
have beecn obtained from spring plowing and spring planting,
or planting in sorghum stubble or other types of mulch.
Grasses established on cultivated land in the fall of the
year are usually killed by frost, and the land blows badly,
making an uneven surface even if a few plants survive.

Vernon, Kirkland, and Bates soils are the ma jor soil

types in the county. Soil Survey of Payne County (33)

states,



"The greater part of the upland soils are
residuel from saadstone and shales, which vary

from red to brown in color and give rise to

similarly colored surface solils. The red or

Vernon solls occur chiefly in the western and
central parts of the couanty, while the brown-
colored or Bates and Kirkland solls occupy the
eastern and central parts of the county.”
The Sumnit Series is an upland scil occuring in the
eastsrn part of the county. It is derived from line-
stone. The soils found in the rolling topography areas
of the county are more sandy, and have & more friable
sub-so0il than the level soils. These upland solls are
used for kafir, oats, wheat, cotton, and tae grazing of
cattle and production of hay, while in some cases are
timbered with Post Oak-Black Jack association.

The Knox aad Derby series sre upland solls that are
not residual. These solls are sandy to texture and of
egolian origin. The Derby soil is a mors productive series
than the ¥Xnox.

Along the Cimarrcon River the Terrace soils of the
county ocecur. These zo0ils are very productive and are
considered to be some of the very best soll in the county.
It is here that the more valuable legume pastures and hay
crops may he established, such as alfalfs ant lespedeza
which are not adapted to the upland solls. The higher
priced lands in the county ars found in this aresa.

"The first-bottom soils consist mostly of

material washed from the upland soils of the
. Permian Red RBeds Region. The alluvial soils in
Cimarron River bottoms are more or less calcar-

eous, while those in the creex bottoms are
generally neutral." (33)



Most of the lend ia this bottom area is in culti~-
vation at the time, and our nrobvlem is not of chief
concersn here. The yield on the land is higii, and in
most casces the highest yvields in the county are obtain-
ed on this land. Therefore, it is the upland regions

that the problem of re-establishlag graess 1g of grestest

concern.
TABLE 3
AREAS OF PAYNS COUNTY S0ILS (33)
Seils Aeres Percent of zarea
they constitute

Vernon loan 82,9LkL .... 24,1

Heavy subsoil phsase - 24,448
Veraon very fine sandy loan 56,000 ... 19.9

Shallow phase 32,512
Bates fine sandy loan 20, 544 8.9

Shallow phase 19,008 °*°° '
Bates loam 35,584 ... 8.0
Xirkland silt losam 34,176 .... 7.7
Yahola very fine sandy loam 27,90 ... 6.3
Derby fine sandy loan 19,264 ... L.3
Enox fine sand 15,872 ... 3.6
Yohola silt loam 14,016 .... 3.2
Vernon clay loam 9,536 ... 2.1
Cenadian loan 9,088 .... 2.0
Canadian very fine sandy loam 6,404 .... 1.5
Summit stoay clay 4,928 .... 1.1
Osage silt loan 2,176 .... .5
Yahola slilty clay loam 1,728 .... A
Reinach fine sandy loam 1,024 ..., 2
Miller clay 832 .... R

Climatological Data

In reviewing weather conditions it is well to remember
these facts. The normal growing season for native grass,
Gernert (1l4), is approximately 200 days. The average date
of first killing frost oceurs about November first and

the last killing frost is approximately April first. The



prevailing wiand 1s Southern but North winds are experienced

L

in the winter months. Host o
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raing ceccur in May with
wore torrential rains in the fall, The effectiveness of
the prescipitation is deprecleted by free surfacs evapo-
ration of more than twice a8 much ag the annual rainfall,

The summer months for & four year period, 1935 to
1938 iﬁclusive, are discussed briefly, and a summation of
the yearly teuwperature and precipitation is yresented in
tables 4, 5, 6, and 7 which follow the discussion. The
gragses discussed in this experiment were planted in these
years.

June, 1935, as reported by Wahlgren (40), was ab-
normally cool and wet. The average temperature for the
month was 73O F. which is very moderate, and the rainfall
10.31 inches which is about & inches more than the average
received in this month. Conditions were favorable for
planting and growth in this month.

July, 1935, was 2 very warm month with aversge tem-—
perature of 283,9° F. and rainfall of 0.51 inches which
is 2 inches below the averagse for this month, The
weather wag very unfavorables for cropns and pastures.

August, 1935, was decidedly warm with temperature
of 63.5° P. and rainfall 3.08 inches. Host of the rains
ocecured late, and it might be sald that the scant molsture
and intense heat gave a draughty enviroament for the grass
during the first four wseks of this moath.

June, 1936, was a warm and dry month, Ths mean btem—

perzture reached 80.7° F. and precipitation 1.91 inches.



A severe parly summer and late gpring drought ocecurred,

July, 1936, wag also a very hot and dry month with
P oA 1 e O - PR
average tempereture of 87.8° F. and precinitstion of

0,37 inchss, This was aoct fevorable weather Tor the
propagation of grass.

August, 1936, was ancther hot and dry month with
temperature of 89.6° F. snd less than 0.0l inches pre=-
¢ipitetion. This temveraturs cecgualad the high moathly
mean temperaturs established in 1934 which wag a very
serious drought, The intense heat and lack of precipi-
tation since January first resulted in one of the worst
drougnts in the history of the state. Accordiang to the
Bureau of Agricultural Hconomies, c¢rop conditiongs at the
close of this period were tne poorest in history.

TABLE L

MONTHLY TEMPLRATURE AND PRECIZPITATION FOR 1935 (40}
Departure from mean listed as plus*or minus
ifonth Mess Departurs Mean Depearture
Tenp. Rainfall
January LOJL *Lol 0.60 -0.52
February Ll.4 *2.6 1.38 *0.17
March 55.3 *5.3 3.15 *0.80
Aoril 56.1 -3.3 2.4L5 -1.57
May 63.6 ~4.0 3.59 =1.42
June 73.3 ~3.3 10.31 *4.36
July 83.9 *3.3 0.5 -2.1,
August 83.5 *2.9 3.08 *0.10
September  69.6 ~3.6 2.26 -l.44
October 61.5 *¥0. 4 2.18 -0.82
November LL.O -4 .6 2.16 -0.03
December 38.8 *0.8 1.92 *0.54




TABLE 5

MONTHLY TEMPERATURE AND PRECIPITATION FOR 1936 (40)
Departure from mean listed as plus¥*or minus

Mean Mean
Month Temp. Departure Rainfall Departure
Jenusry 34,1 -2.2 0.1L4 -1.00
April 61.2 *1.8 1011 "‘2. 86
May 71.4 *3.8 1&-8‘& -0.11
July 87.8 .2 0.37 -2.39
August 89.6 *38.8 0.00 -3.,08
September 78.0 *L.8 5.77 ¥2.07
November L47.8 -1l.4 0.08 -2.30
December 43.6 *5.6 1.49 *0.35

In June, 1937, the average temperature was 73.8° F.,
and rainfall reached 6.61 inches, This was a very favor-
able month for growth of the grass species under observa-
tion.

July; 1937, was a decidedly warm month with tempera-
ture reaching 85.0° F. and precipitation 1,76 inches.

August, 1937, was a very favorable month from a
moisture stardpnint with rainfall of 3.46 inches and
aceompanying temperature of 86.0° F.

June, 1938, was & mild month with temperature of
76.6° F. and rainfall of L.80 inches. The rains of June,
added to that of the five preceding months, produced good
mid-year conditlions from a soil-molsture standpoint.

July, 1938, was a favorable month for crop prospects

with temperature of 82,29 F. and rainfall of 3.88 inches.
It was the wettest July since 1933 and coolest since 1931.



In August, 1938, temperature reached 83.4° F., and
rainfall exceeded 4 inches. It was a warm month, but not
unfavorable for growth.

TABLE 6

MONTHLY TEMPERATURE AND PRECIPITATION FOR 1937 (40)
Departure from mean listed as plus* or minus

Mean Mean
Month Temp. Departure Rainfall Departure
J&nuﬂl“y 30-6 "’5.7 0.91 -0.23
February 40.9 *1.5 0.23 -1.09
May 70.6 3.0 2.86 -2.09
June 78.8 2.2 6.61 *¥2.62
July 85.0 *Lal 1.76 -1.00
August 86.0 %52 3.46 *0,38
September 75.0 *1.8 2,24 ~l.46
October 62.2 "1il 2.38 -0.71
November L6.5 -2.7 0.87 =1.51
December 38.1 *0.1 1.49 *0.35

TABLE 7

MONTHLY TEMPERATURE AND PRECIPITATION FOR 1938 (40)
Departure from mean listed as plus* or minus

Mean Mean
Month Temp. Departure Rainfall Departure
January L1.6 *5e3 0.57 ~0.57
February 46.3 ¥6.9 2.25 *0.93
March 58.4 *8.4 5.63 *3.32
May 68.7 s P 1 5+ T *0.76
June 76.6 *0.0 4.80 *0.81
July 82.2 *1.6 3.88 12
August 83.4 *2.6 k.39 *1.31
September 74.8 *1.6 2.16 -1.5k
November L8.6 -0.6 2.60 *0.22
December L0.6 *2.6 0.42 -0.72
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Crops

A study of our crop situation, as outlined in table 8,
and the discussion of the soil give emphasis to the fact
that some of this land should be retired from cultivation.
The yields are low, and income from them is not profitable
in many cases. The 15,068L4 acres of crop failure in the
year 1940, could have been eliminated snd the land well
used had it been in grass, ZErosion on the slopes is fre-
quently excessive and the land is in much need of organic
matter, (15). By growing winter cover crops, re-establish-
ing grass pastures, and terracing, the organic matter con-
tent can be increased, and the soil will be held in place.

TABLE 8

CROPS IN PAYNE COUNTY (10)

Crops Acres Yield
Orchards 908
Grain Sorghums 2L,551
Production in bushels 153,854
Sorghums for Silage,Hay and Fodder 16,779
Production in tons per acre 2
Alfalfa 6,228
Production in bushels 7,276
Sweet Clover and Lespedeza 102
Production in bushels 55
Qats 18,229
Production in bushels 267,891
Cotton Lint 275713
Produetion in bales 2,893
Potatoes 587
Production in bushels 27,187
Wheat 6,128
Production in bushels 63,651
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Livestock anc Pastures

In table 1, we find that there are 36,508 acres of
plowable pasture, 82,696 acres of other pastures wiich
make a grand total of 119,204 acres. In table 10, however
we find that the animal population exceeds 58,000 head,
and the poultry population is 168,225, TFrom my own obser-
vations in the county, it readily_becomes evident that the
native pastures are of very poor quality. The land which
the farmers and stockmen refer o as their pasture land is
filled with contaminates and presents evidence of poor
managenent and overpasturing. This should not be the case,
as the number of ac¢res available ag pasture should bhe
sufficient for that number of livestock, It may then be
agsumed, that establishment of more desirable pastures and
proper management will facilitate a better utilization of
the land in that more livestocl can be carried on the same
acreage we now have.

TABLE 9
LIVESTOCK IN PAYNL GOUNTY (10)

lules and Horses (All ages) 8,741
Mules and Horses (2 years) 7,811
Cattle and Calves (All ages) ' 35,281
Heifers (1 yr. and under 2 yr.) 4,598
Cows and Heifers (2 yr. ané older) 17,237
Cows and Heifers milked all or nart of year 12,616
Sheen (411 ages) 3,831
Chickens 164,137
Turkeys 4,118
Swine (All ages) 8,560

Goats and kids 1,664
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TABLE 10
SUMATION OF CLASSES OF LIVESTOCK (10)

Mules and HOISE€S eesee 8,741 Chickens ... 164,137

Cattle svves IDGRBE TUrERYE .. 4,118
Sheep senss 3,831
SWinB LRI 8.560
Goats o S 1,664

58,007 168,225

Head of livestock Head of poultry

The value of livestock products sold or traded in
the county have an annual value of $800,337. These
figures may partially indicate that grass can be a new
kind of cash crop from Payne County PFarmers. To illustrate
my point, I refer to a pasture experiment at Bethany,
Missouri, which has been called to my attention by H. W.
Staten of Oklahoma Agricultural and Mechanical College.(38)
The land was on an 8% slope, and received an annual rainfall
of 34.8 inches., This land was capable of producing only
20 and 25 bushels of Corn, but when put in pasture the gain
on beef was equivalent to a much greater yleld of corn than
the land could actually produce. As shown in table 11, the
equivalent yields of Corn were doubled in some cases by
putting the land in grass and interpreting the yield in
pounds of beef. It must be remembered tmt the plamts in
table 11 are not adapted to Payne County, but similar re-

sults can be obtained with our native grasses.



TABLE 11
INCREASE OF YIELD EQUIVALENT BY USE OF PASTURE (38)

Pasture Length of time Pounds of Beef Bu. Corn

Pastured Produced Equivalent
Blue Grass 10/15 to 4/15 158 31.6
Orchard Grass
and Lespedeza 6/8 to 9/6 215 43.0
Wheat and
Lespedeza 3/26 to 10/1 206 41.2
Rye and Korean
Lespedeza L/19 to 11/1 165 33.0

Assume:
20 bushels of corn required to produce 100 pounds of gain.
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SXPERTMENTATION

o

The experiments studied in thisg thesis were establish-

on the Oklehowa Agricultural and Hechanical College Hxper-~
iment Stetion, by the Soil Conservation Service. A few
years later it was abandoned by the same orgsnization but
given to Qklshoma ﬁgriéultural and Mechanicsl College for
i supervision. The plantings still remain on the site, how-
ever, and have been for the greater part, unmolested. Some
of the species have become badly nixed, sndé the contam-
inates in some cases have crowded cut the species planted.
It remaing only to be sald however, that although the
gragsses have occupied the area for 3, L, and 5 years, they
8bill offer a very desirable study.

The plots observed appear in Section 16, Township
19N., Rsnge 2 E., of Payne County, Oklahoma, and the re-
sults interpreted herein may be expected to apply to nine-
tenths of the state, and probably would be applicable to
like reglons elsewhere.

The land on which the plots are Tound is sloving
moderately to the HBast and Northeast, but no appreciable
difference was noted in the grasses whether on the top or
bottonm of the slope. The soll is typical of nost of the
soil in the county, being Vernon, Xirkland and Bates types
whieh represent 63% of the types in the county, and may be
considered representative of a large percentage of the

soils found in the range areas of the state. A discussion



of these tyves and areas iz which they occur in the county
mey be found in table 3, in the general introduction and
statement of the situation.

The gress stands were obtained from seedlug, sodding

(tza

and traasplanting individual plant selections which were
coilected from various counties of this and other states;
‘namely, Texas, Xansas, Hew Mexico, Arizona, Arikausas,
Hebraska, and Horth Dakota. In this article, however, the
sseding experiments are given special atteation,
The speciss to be considered here are Big Bluestem,
Little Bluegtem, Blue Grama, Side-oats Grama, Indian Grass,

Switch CGrass, and Buffalo Grass. The plan of the Rursery,

o

Q¢

s

tion, and identification of each species and strain is
illustrated in Figure I.

From the observations made, 1t is my desire to throw
additional iight on the pri ples and practices of re-
grassing the upland solls of the state. Ths facts con-
sidered and presented are effect of source of seed or s8od

2

on stand obtalned, availability of the forage for pasture

N

Prom such scedings, and ability of forage to cover the

Lol

ground., It is my hope that the resders of this thesis will
be coanvinced that the native grasses muy be established by
seeding, and since the need and desirability of god range
land is so evident, that this method will rapidiy becone

a prevalent practice.



Figure. I

——— Plot plantings of various species.

— Plot plantings of various il?“““'

Transplants of Mott's selections.

N

Transp lantg of Mott's ut:'cetlans and BP.1l. introdvctions.

Andropogon hallit , A, scoparivs and Panicum virgatum, lwe foot checks.

Short vow plantings of varisus species and accessions i

v S o0 0O 2

0N

Sevrce of seed studies on 81X srdli.tl_- lﬂuphcatc')

poieny

Source SF seed stvdies _oﬂ'il,s spcnlﬁ. (30 plots)

A map of ihe grass plantings In the nursery for the
o Pvrpose of determining locatien and nomenclature of each plet
and series. Sections are nvmbered and lettered from South te
Nortw. Plots and rows are numuered fTrom Easl Co West,

o1



17

PROCEDURE

Prior to 1934, the land on which the grasses were
planted was in use as general farm land by the Animal Hus-
bandry Department of Oklahoma Agricultural and Mechanical
College., In the fall of 1934, the ground was plowed and
the area was occupied by trees. In the spring of 1935 the
trees were removed, and the land disced into a fine, firm
seed-bed for the grasses planted at that time, The plants
which appear in the two-foot rows were established in soil
with the above history. The land, now occupied by the C3a
and C3b plots, however, was disced again in the spring of
1938, the grasses planted there in 1935 were removed, and
the ground was made ready for planting the strains which
appear there today. The land was prepared in the same
manner as that for a small grain crop, with possibly a
more Iriable seed bed, and the seeds from various sources
were planted in March of that year.,

The seed originally received was in about the same
condition as that combined with a small machine for that
purpose or collected by hand, The seed was cleaned by hand
and separating machinery and stored in a dry place, free
from mixture or impurities and ready for planting,

In some cases, selections of various specles were
collected from areas in this state and others and
transplanted in the nursery, MOtt's selections are illus-
trated in figure I. It was his belief thet superior plants

could be obtalmed from seed of his selections, A part of
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the work in the aurssry was done along this line, however,
notes are incompleté and results are not completely es-
tablished., TFrom the studies made of hisg selections it
appears altogether possible that this ean be done if the
mother plant selection ig not removed too far from its
original habitat, and the existing conditions of the new
region are similar to the rsegion from which it was selected.
Some of his selections at the nursery ﬁere superior to
.others, and it would be of interest to know more about this
subject.

The whole area indicated in figure I is 270 by 250
feet. The areas into whiceh it was divided and plantings
made may be sesn in the dlagram of the site. C3a and C3b
héwever, are plots 9 by 18 feet, and as said before were
planted in ths spring of 1938. The two foot rows dis-
cussed in this article are represented by the numbers and
letters Cha, Che, CLEA, and Cle, and are shown 28 such on
the map afore mentioned., These sites were planted in
March, 1935, and for the most part as indicated by tables
13 and 14, were seeded. The Buffalo Grass plots are 18
by 24 feet and repregented as €7z, and were planted in
April, 1937. These plots of Buffalo Grass were establish-
ed by sodding; however, the methods and measurements of
checking are not know,

With the seed bed prepared in the manner afore men-
tioned, the seeds were then planted in 4L inch rows made

by a hand drag. In the main drag bar of the device used
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as a drag were wooden splkes which left impressiong or rows
in the soil when pulled across the area. In these small
rows the seeds were depcsited by hand and covered with one-
half to one ianch of soill by agaln dragging the arsa with the
smooth side of the mein bar downward or on the surface.

Thls procedurc resembles clogely planting with a driil
wiich islprobably the most widely adapted method yet used;
however, obther machinery and modifications of the drill have
been employed. The rate of seeding of these strains was not
measured in this experimental work, but the work of others
(29, 17) establishes the practicability'of seeding with a
drill and other modifications, and the rate of seeding is
there known., Therefore, it is the opinion of the author
that seeding is wholly practicable and the recommended
rates {25) may be used and expected to give the same results
as observed in this experiment.

The credit for establishing the grass seeded in this
project rightfully goes to K. D. Price, L. G. Mclean and
B. F. Kiltz, and the plant selections were made by Mott
and many other ardent and faithful workers interested in
the develooment of better grass land., It is L. G. lclean
to whom I am indebted for the above information relative

t0 the procedures employed in establishing the grass nlots.
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OBSERVATIONS

The observetions of the grass plantings wére made in
the winter of 1940~41. The results, and estimates of each
species and stréiﬁ ere presented in table 13, 14, 15, 16,
and 17, but to have & more thorough understarnding of the
subject cach specles and conditlons accompenying its growth
will be discussed herein.

As shown by the above mentioned tables, I have esbi-
mated each plot, on Lhe vasis of 100% as the perfect stand,

and given 1% a percentage score. I based my scoring

r"f"'\

system on forage growth, ability of the stand to cover the

ground, and arrived at @ score to signifly its desirability
as a pasture stand. To substantiate this scoring, however,
the height of Torasge and dlameter of the buanches in some

cases will be givesn. It must be romenbered that the obser-

3

vations were made in the wianbter while tihe plants were very

o

mature and presenteld dense swards of forage, but they were
in & statve of dormancy.

In most cases the seeds were completely gone, but
there is evidence presented by their growbth which of the
speciss proiuced seed. The state of maturity, at wiich

-

these grasses were obssrved, answers {avorably for study-

3

ing seed production, bub less favorably for studying
possibility of hay yield or ground cover. The bunch

grasses have more of a tendency to ocecur in largs clusters

i)

and maturing from this point of origin gives 1littls rise

to new plants filling in the ground area because the tall
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dense forage smothiers new geedlings out when they occur the

‘following sorinag. Gernert (1L) in his experimental work

with native grass gpecies shows that hay yleld is not lo-

creased envnugh ia the fifth year to pay for the labor of
tly. He also renorts that

as the clippings are inercased the hay production is de-

e¢reasad. The project discussed here hes had no organized

treatnent in this gsiner, but was subject to occasional
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stages of agt
the atands would anpesar thicker in sowve ceoses and more of
the groumd would neve been covered. Judging from the avall-
ability of forég@ on these plots when observed, it is esti-

mated that hey yields frozs them, at the btime haying would

C)

have been done, would have be

0]

zeil desirable. Therefore, the
avpearence ol the stands and llkewlse the scores glven may
be considered by some 1o be under adverse conditions as

()

have received

L]
@]
©
et
oy
o
o]
ot

far as pasture is concerned, siz

i1ittlie attenvion op care in the last 3 or L years. A re-

lavion between the strains and specles can be egtabliished,

however, and the scores gliven arc considered by thie author

e

as slignificent of thelr desirebility

Andropogon furcatus

Andropogon fureatus, ubl. ({A. proviscislis Lam.),Big

Bluesteu, is reported by Featherly (11) as an important
constituent ol wild prai1¢e hay, and grazed by all classes

oi livestock. The sgpecie

e

iz [found in thce open pr rairie and
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filowers in the summer and fall, The states from which the
seeds viere imnorted for this projlect may be conslidered its
general distribution, (17}, i. a. Texas, Oicleh oma Kansés,
Webraska, and North Dakote., However, in the western narts

of these states where climatlic cmd tions are very severe it
occurs only in scattered stamds. The plant is tsll, leafy
and s a uach habit of growth, with an extensive root
system which penetrates deeply into the soil. During favor-
able scasonsg, seed crons may be expected if the nmother plants
have sufficient space to develop.

Savege and Smith (29), recommené seeding reasonably

m
p
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g
i

n the spring. The fall planted seed enters dormancy

4

garly i

e
ot
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anG develops slowly in the winler months.
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all and winter seedings are aot recomueni ed, because
the seeds germinate in warm periods and the young seedilngs
are killed by oacoming froste., Late spring seedlngs experi-

ence hot dry weather and torrential packing raings. In some

-~

e

rears graashonpers may be an enemy if plantiag is done at

ot
o
0

his time.

Hoover {17) recommends 15 to 20 pounds of seed ver
acre if the sced is to be broadcast, and 6 to 8 pounds if
seeded ia rows sultable for cultivation., The seed can
be readily harvested with a small grain combine, and will
vield 75 to 100 npounds of fleld run meterial sveraging

o

The yisld of prairie hay per gsason, of which this

specics is & major constituent, may be expected to avsrage
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1 ton per scre or slightly more on very desirable stands.

The generel recommendations above mentioned for es-
tablishing this species wers followed rather closely in
this experiment, %90 we may expect that the results obtain-
ed were Irom no error made in preparing the seed bed or
planting the seeds.

In both the larger plots and the two foot rows the
sead of southern origin produced a greater amount of forage
and a more rable stand than tbhs northern strains. The
former, in each instance and likewise in the duplicate
series C3b and in the two~foot rows, presented a dense stand
of grass and an abundance of forage covering the ground in
excess of 0% in many cases

In the order of their desirablility, the Texas strain
ranked first, Oklanoma gecond, Kansas third, Hebraskas
fourth, and Worth Dakota, fifth. In the two-foot rows with
gseed of Oklahoma, Xansas, and Nebrasks straing, the desir-
ability of stand was in that order. Seed from MHays and
Payne Counties, Olklahoma, produced the most forage and |
ground cover in the two-foot rows. The height of ths stens
varied from 4 and 5 feet for the southern strains to L4 and
5 inches Tor the porthern strains. Percentage of ground
covered ranged from 100% to 15% and the diameter of bunches
from 14 to 2 inches. The southern straing excelled in each
instance. The northern straing grew in small bunches with

and 4 iaches, falling over and

ASN)

few stems as high as

sparsely covering the ground., The southern stirains showed
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evidence of vroducing an abundance of seed while the north-
ern strains could maintain only a sparse growth.

Little is to be mald sbout palatability of the forage
in this discussion. Tach apscies heving substantial grawth
was very coarss and exhibited the tipe of forage ons would
expect to find where the grass had@ not been clipped or pag-
tured and had been allowed to mature to this stage. Tach

species discussed herein is congidered desirable as & peas-

[

ture grass. A plant utilization iist, ta

yle 12, prepered
by the Zxtension Service of Oklahoma Agricultural and
lMechanicel College is gl ven below, {6)

TABLE 12

PLANT UTILIZATION LIS
Based on percentage of 100

Agropyron smithii Westera Wheatgrass 65
Andropogon furcatus : Big Bluestem 75
Andropogon scorparius Little Bluestem 80
Boutelous curtipendula Side~cats Grama 75
Bouteloua gracilis Blue Grama a5
Bouteloua hirsuta Hairy Grama 75
Buchloe dactyloldes Buffalo Grass 85
Cynodan dactylon Bermuda Grass 75
Blymus cenadensis Wild-rye 30
Panicum virgatum Swit ¢h Grass 50
Sorghastrum autans Indien Grass 65
Sorghum halepense Johnson Grass 70

Clover in OXlahomsa did not exceed the above scores

-
————

The hay production from these plots is not known as

no datae is available at this time. The strains from this
iocality and southersn regions produced an abundance of
forage as compared to the sparse gravth of the nortlerly
straing, and it is expeocted that & greater yield of hay

would be secured fraan the southern strains.
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Only in a Tew lnstances will it be noted that there
is & decided difference in the strains from the saue arsas,
which were expected to yield as well as the others. For
exeonple, plot G329, collected in Texas, yie laua poorly as
compared to C3a7, collected in Oklzshoma.

The éate the seed wes harvested from the mother plant
of thesge reapective strains will possibly account for the

difference in taelr growbth. C€3a%, harvested in 1936, was

2]
&

a very pocr year, reviewlng wealber conditions, as compared
to 1937 when C3a7 was harvested,

The seed collected in 1936 was, thersft
verse weather condliltions, much lesg viable, and d4id not
retain the germinative powers of that seed collected in
1937 which was a mueh more favoreble year. The respeetive
strains of grass from each reglion nmay vary dus to ciinato-
logical, and ecologicsl conditions winich affect thelr adapt-

ability, but in this study tne scurce of sesd is the major
factor t0 be considered and will be discussed more in detail.

AnfropogOn 3conarius

Like Blg Bluestem, Andropogos scoparius, Nichx,,

Little Bluestem gave similar results and showed & distinet
advantaze in stands obtalned with seed of soubthern or local

3

The species is described by Featherly (11) as an im-

=

p\

portant grass of tho prairie and one of the major con~

stituents of prairie hay along with Big Blueszsten. It

- £ .

furaishes good grazing for livestoek and will Tlower in
the summer and fall,



rel distbribu~

Hoover {(17), zives this svecies o gene
febraska, Kansas, Oklahoma the black lsnd
Tew Hexico, Northern

throughout T
Horthern

belt of South-central T
Arizona, Utah, and Western Colorado.

exas,
grass and oceurs

ig a perennial bunch
pervious

Littls Bluestenm
in abundance on Tertile soil, preferably ligh

soils, (20), espacially in the drisr parts of the region
srowth on heavier soils,

of moisture retards
It

whers a lack of =
1t occurs only in scattered clumps on unfavorable sites,
expected to 4o well in most of this state.

crowth, but

in the zarly stages of its

but may be
palatable
giong it i3 not grazed

maturity

alik

is nmost
in soms

when it reaches

readily.

The seed can be harvested with power strippers or

ins s, threshed with an ordinary smelle-grain

ith a feaning mill The seed
Rluestem, Indian Crass,

small grain ecomb
gavy soilas, it is found

geparator, and cleaned
onteing mixtures of Big
On semi-~n

*

igg of Crama and

usually ¢
Switeh CGrass and Grama
t resistant spec

re Gegirabls to use In re-geed-

3
VgD

ith more drou
mizturss
of

Thsge @
-
9

mixed w
Buffalo.

ing, because they represent the natursl association
grasses which occur in this region. Spring sseding is
reconinended and the rates are 6 to & pounds per acre if
planted under nursery conditions, and are to be cultivat-
ed between the rows. If drilled or broadcast for a pasture
stan&, 20 pounds per acre is advisable.



Hoover (17), cites similar work Gone st the Kansas

Zxperiment Station on plant selection. He states that

r-

several of these selections developed ™have oubstanding

SAES

merit because of uniformity ia habib of grovith and abun-

dance of leaiy foliage.” TFrom my Observatlions 1t aopears

not desirable to make selections from remote reglons,
Meny of the selections from tals reglon exhivit suverior

cualities of leafiness and possibly a more vigorous root

syaten 1o gun {)r"c the axce veg’ tation,
Seeds of this gpesclies were obtaiined and planted from

Texas, Oklalioma, Xansas, Arkansas, Uebrasia, and Horth
Dakotza, The ratings I have glven these stands for desir-
ebility ls exactly in thaet order, The Texas strain was,
better than any of the rest, producing an abundance of

and covering the ground aiecsly. Oklahoma ranked

)
&
&
&
Cx
3

gecond and Xeansas and Arkansses strains exhihited similars-
ity in sppeerance and adaptablility. Here egain, the

£

southern gstrains show & decided promlse of

o]
jon
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the northern strains.

ut of Lititle Bluestew {ros the northsrn seesd

&)

The hei

£

was only 3 to O laches aad tae clusters measured only 2

Frie

o 3 iaches in diameter and less, The southera gtrains
osroduced forage 3 and 4 Teet high with the plaut crown
often measuring & to 10 inchses in dismeter. The ground

covered by the speciles was agaln in favor of the southern



strains which often covered the ground 100% as compared
to 20% for the northern strains.

Palatebility and hay production are not known; however,
they were considered to be represented by the foragé nresent
when the observetions were made. In each case the southern
straing were most desirable. Ilone of the stands obtained
from sced originating north of FKansas showed evidence of
haviag produced seed, and the yisld of the Xansas strain
was no doubt very light as compared to those yields from
Oklahoma ané Texas.

Boutelousa curtivendula

Bouteloua curtinendula, (Miehx.) Torr., Side-Osats

Grama, is the most widely distributed of all the Gramas,

.

(Hoover, 17), but possibly rsaches its highest development
in the Roeky Plains region, {(Featherly 11), "It is found
generally throughout the United States east of the Rooky
Hfountains." (17}

It affords considerable grazing, and flowers in the
surmmer and fall. The species is & perenniael with scaly
rootstocks, although it assumes the bunch habit of growth,
It is very palatable; however, the stems are not eaten by
livestoel readily and often remain standing after the leafy
foliags has been eaten.

Hoover {17), states that "for seed ﬁfaaustlon, Side- |
oats Grama is oune of the most promising astive grasses
that have besn grown under culbtivation in the nurseries,

particularly because its upright growth habit facilitates
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.

harvesting.”™ In the nursery ryields of LOO pounds per acre
of sead have heen obtained, and the seed obtalned in this

maney i

o3

>f mueh higher cuslity tlen that collected from

4
¢
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o
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stands. The sesd [rom native stands is usually low

b il

in viebility and often gives less than 20% sermination.

The experience obtalned {rom nursery planting by other

&

worixers and ths observa L% ax results of this experiment

1

e

ndicate that @V sirvable stan may be obtalned by bringing
thls grass into wide use, Heeding is recomended ia ecarly
apriag, &nd radtes of 20 pounds per acre 1f broadcast or & to
12 pounds per acre if ¢rilled in rowe suitable for cultivation.

The seed waa introduced from Arizona, Wew Mexico, Texas,
Wansas, Hebraska, and Nprth Daota, and
the Oklshora strain.

In this instance, tlep Ollahome seed rroduced & nuch
better stan¢ on the larger plots with Mew iexico ranking
gecond., In ths iwo-foot rows, the Arizona strain ceme to
the lead with 100% desirability. (llc Arizons seed was

planted 1n the larger plots.) The adaptability of strains

&3]

to Payne County conditions, as shown by bthe ¥

resent eon-

e

iition of the stand aefter 3 years survival, sre in this
order: Arizona, Oilehasa New llexico, Texas, Esnuag,

Webreska, ard Hortia bakots, It becomes evident tiet the

farther north we go for cur seeds, the less ad apta& that

Slde-oats Grame appears Lo be one ol the grasees

fromn winlch we ¢owl 4 well asfford to harvest seed in this
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eoﬁmunity, as none of the southern streins imvorted to the
region excellisd our native strein, execept that obtalned
fron Arirzona. It will mrove Interesting %o find out more
shout the Arizoaa strain,

Side~oats Crema assumes the bunch habit of growth;s
howover, it &appeurs to have & tendency to close in and

cover the soil more cdesirably than the two species afore

mentioned, A. furcatus, A. gconarius. No measursments were
veken on the diameter of the clusters, beczuse in the de~

sirable stands the groundéd was thoroughly covered. The
gtems stood ersct Lo a helight of 3 feet, and the leafy
clusters attained a helight of 18 to 24 inches or more.

As mentioned in the discussgion of the other specles,

,1

¢zaln were far bbtber than the northern

~the southern stralns =&

strains, but Uklahoma and Arizona specles produced plants of

@

=

leafy charscter and heavy stems whleh were superior.
The ab51rab1¢ ty of stands of thig grass derived from

sesed of southern and local origin 1ls considered extremely

bl

advicable and promises optimum results.

Douteloua gracilis

The seed of Bouteloua graeills, (H.B.X.), Lag., Blue

Grama, was lotroduced from HHew ilexico, Texas, Nebraska
Worth Dakota, andéd Hansas. The results of comparative
plantings of this specles are again in favor of the south-
ern and local strains.

gxico, Kansas, Oklahoma, Mebraske, and

£

Texas 9 Wew M

North Dakota is the order ip which the strains rank for
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desirability and adaptability. The Texas and New lexico
strains are very nearly the seme and show good stands, while
fensas and Oklahonma are next iﬁ line with the Kansas gtrain
slightly more fesireble than that of Oklahoma in the first
series of nlots. Thia is not the case in the duplicate
plots, however, as the Oklahome strain was much more de-
sirable, and offered 2 high percentage of forage and ground
cover, The duplicate series, however, showed that Texas

and Wew Mexico strains were alszo desirable., It is unexplain-
able why the Oklabhoma straln did not hold uvup its rating in
the first plot of C3a, but weather and other factors make
this di ffercnce logical.

The desirable stands of Blue Grama in C2a, C3b, and
the two=-foot rows iadicate thot it may be, along with
Side=ocats Granma, a very desirable grass to harvest seed
from in Oklahoma. The stends obtained from Oidlshoma seed,
except in Céa, as mentioned above, were in every respect
very deslrable, and no doubt this grass will beconme very
valuable in this county and others.

Featherly (11) states that, "This is one of the most
important grassges of the plains. It cures well on the
ground and furnishes good winter pasgsture.®

Blue Grama occurs generally throughout the Great
Plainsg, and is oftsa found associated with Buffalo Grass
on undisturbed soil. Savage (29) reports that it is best

adapted to heavy and semi-heavy soils, but it is found

crowing on sand and will grow well when seeded there.
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In general it is sod forming in habit (Hoover 17);
however, this growbth charscteristic varies with the region
in widich it is found. In the northern part of the region

t is reported to be more inclined to form sod than in the

Pt

southera region. Savace (29) states that it is the slowest
grass in the great plains to thieken by natursl re-seeding,
and the turfs enlarge very little. The strains of southern
and iceal origin cbserved at this station however, appear to
be sod forming, and have a tendency to spresd rather than
become taller and agsume a more vigorous bunch habit of
growth, The stands cbtalned from Canadian County, Oklshoma,
eed produced 100% ground cover and the forage and stems
reached & height of 1 to 2 feet.

Blue (Grama has a shallow root system, hut it ig very
dense, and it is adapted to a wide varietyr of soils and
elinate. In some cases this spscies has been planted in
double six-1lnecn rows gpaced thirty inches apart to peranit
cultivation. Hoover (17) states that, "Under thsse con-
ditions the seed has been observed to show completle
guergence within 48 hours after planting."™ He also cites
an experiment st Lincoln, lebraska, similar vo the one
discussed herein. Seed of each aspeciles was collected from
Oiklahoma, Colorado, ¥ew Mexico, and HNebraska., The southern
strains, he states, "Tead to mature later and to be more
vigorous in comparison with those obtained from aorthern
sources.”

Field seeding practices vury with the eavironmentsl

cond itions and purpose of the planting. The seed bed needs



to be ecarefully prepared, firm, and free from weeﬁs@fégnt

areas subject to excessive wind it is adviseble to seed
in stubble or other crop residue., The seeds are very small,
and cannot be covered deeply with mueh success. Good stands
bave bLeen obitained by seeding broadezst 5 to & pourds per

acre, and such less 1f for nursery planting.

renlcum virgatum

Panicum virgatum, L., Switeh Grass, gave the same

results as the othar species cited. The southern strains

ES

of the specles were nmuch better adapted to Payne County

s

conditions; however, the Oklshonma seed produced superior

(4]

The stands obtained Ifrom Oklshona seed were very high,
‘ense, and covered practiecally all of the ground. In sonme
cases they resched a height of 6 feet and protruded from
huge bunches wialeh covered the ground completely. Because
of a lack of care and @arlﬁ maturity the forage was very
coarse; however, the Torege produced by thim apecies iﬁ
its esarlier growth is very palatable and of gresat value
as a pasture., KXensas was next to the Oklshoms strain in
adaptability, end Hebrasgka was nexzt. No seed was obtained
for plantiang fron a wore agoutherly origia than Oklahoma,
Both Oklahome and FKansas strains showed signs of producing
an abundance of geed.

Switch CGrass, as stated by Featherly (1l1), is found

on & variebty of soils. It 1s grezed closely by livestock
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econstituent of wild prairie hay. It flo&ers in summer and
fall,

Savage (29) states that Switch Crass and Indian Graess
oceur spariugly on sandy upland, but prefer the lighter
sandy bottom land where they receive an excess of moisture.
Both species are recommended for use in hay weadows and
mixtures on sandy upland. Switeh Crass is a perennial
characterized by deep snd vigorous rootstocks. It is
widely édistributed tﬂi ghout the United Gtates, but occurs
more generally in the Great Pleins region,

The grass plots observed would heve made a very
acceptable hay crop had it been cut at the propsr time,
but &8 a result of meturity the excess foliage is consid=-
ared very unpalatable, however, it supplies sbunfant ground

es oceur in

g...r.

cover., The stamg and leaves of thi NeG

ot
W
€3
5‘{5

groater sbundapce than other species observed. The fact

*

that the foliage stands through the winter will meke it
very desirable for areas sublecet Lo excessive wind,

The seed of thig specles has been collected by
various methodeg, @nd lg generally found occuring in mix-
ture with other taller grasses such as Indlan Grass and
Bilg Bluestem. To secure stands of Switeh Crcsé it is
recommendsd to sow 15 to 18 pounds per acre broadeast or
drilled. Kﬂrsery planting requires only 6 to 8 pounds
por acre. (17}

£

Sorghastrum nutans

Only three strains of Sorghastrum anubans, (L.), MNash.

{ Androposon nubans L.), Indian Crass, were studied., This
DO ¥




speeies wag iptrodueced from Arkansas, Texas and Kanssas.
Ho seed was planted thst was known to be Trom Qklahonma,.

The adepbtabillty of the stralans is exactly in the order
above mentlionsd. The Arkanses strain yro&ucéd a raink bthick
growling type of forage which covered the ground nicely,

Arkansas anc¢ Texas strains produced seed; however, those

straing obtained Irom Hansas showed little signs of having

done more than survive. The seed from Arkansas and Texas
produced & degirable staad of forage which 1n sowme cases

stood & and 7 feet above the ground, aand furnished good

Feetbherly {11) states that,

"Sorgheatrum nutans 1s found on nrairies and
in open woods. It is grazed by all classes of live-
stock, and often forms a constituent of a

and flowers in late sumuer and fall.™

Savage (31) states that,

"Indian grass is a tall palatable, tufted grass
sparingly distributed over sand-hill pastures in the
gouthern Plainsg, but it seldom occurs in pure stands
gxcept on Tfeirly molst bottom land. Cattle relish
this grass so much that they have nearly elinminated
it, except in the proteection of rank-growing shrubs,
The large tawny-haired seeds sre easily broadeast
but difficult to drill, except with special mechan-
ism. The prosapt germination and strong seedling
vigor of this species aore noticeably helpful in es-
tablishing stends. This grass continues active
growth later in the fall than the Bluestems and
other closely related species but lg equally slow
in renewing growth in the spring.”

Buchloe dactvloides

In contrast to the tall bunch grasses previously

Giscussed, four plots of Buchloe dastyloides (Nutt.) Engelm.

{Bulbilus dactylolides Raf.), Buffalo Grass, were observed.
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blished by sodding the area in

Ry
D
kg
D
o
@
et
o

These plots w
checks., The size of the sgquares of sod and messuwrenents
nged in checking the sod are not known. The sod was taken
from Alfelfa and Payne Countlies and in each iastsnee pro-

3

duced a deslrable and thiok stand of low growing forage

€

which covers the ground. This species iz a short grass;

however, since 1t is one of the mejor pasture olants of the
vleing Region, it iz extremcly desirable to conduct much
research toverd increasing this speciss.

Gernert {13) states in his article on variatioa of
Buffalo Grass, that the seed or caryopsis-bearing spikelet
is borne so closzs to the ground that it is not practicable

to harvest it as veb, beecauss no method hes been proved
L

applicable. Therefore, the standard method of establishing

"d

this soecies to gilve the mogt desirable results is that of
sodding. Some seeds have been collected by hand end by
using a vacuum method, however, the latter is not perfected
and hand picking is a slow and tedious job. OFf the seed
collected he reports as high as 86% was infected with Tungil
such as Cer cospora, Helmlinthosporium and Ustilago. O the
remaining seed only a small percent were found to be viable.

In 1935, he found some rank groviag famele plants in

O

bthe Arbuckle Mountelns of southsrn Oklahome. These plants

A
feto
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anlayad
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clevated spnikelet, and gpnpeared to be capable

€717

)

of producing seed thet could be harvested with a farm aower,
Several rooted ruaners were pronagated, and produced an

abundance of dense forage through two drought years. Two
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elippings teken Trom the »nlots produced in air dry hay,
per acre, the following yields-
Pirst clipping  August 8, 1936 3.08 tons per acre
Aftermath Hovember 2, 1936 2.40 tons per acre
Total one season 5.48 tons per acre

This plot wes compnsed of all pistillate grass; how-
ever, he renorts that a plobt of staminate grass of this
strain could he exyected to nroduce greater returns. The

pistillate splkelets shatter esslly after wmaturity; there-
fore, itz chief value 18 in forage nroduction.

Buffalo Crass occursg on dry tight lands; however, it
has » wide ranre of goil and elimatic adantations, IT
Big and Little Bluestem end the taller pasture grasses are
overgrazed andéd the stands become thin, Buffalo Crass will
replace it, However, in sandy land, or in ravines and
bottom land where molsture may oceur in excess, the Buffalo
Cress will not eppesar, but weeseds and less desirable grasses
‘will take 1te »nlace. It is considered one of the most
érougat resistant species, and much unlike Berizuds, another
stolonifcrous grasg used as pasbure in sonme arees, it is

.

‘eapsily gublued by ghallow cultivation, and it never becomes

Anothesr interesting feet presented by Cernert (13),
is the type of plant which becomes infesbed with nematodes,
and is often mistaxenly recognized r3g another grass by

exports. The grasgs undsr these clrcumstances is very short and
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dwarfed, end »roduces pistillate spikes on prostrate sur-
face runners withh no elsveted stems. This has not been

observed by bhe suthor of this thesis, but it is deened a
very interesting study for workers who may e¢onsider look-

ing further into the problem.



TABLE 13

SOURCE OF SEED AND DESIRABILITY OF CRASS STAND

Location

Bstimsted on 1008 Busis

Ground Desirability

in Mursery .Species Source of Seed Harvested Planted Forage Cover of Stand
C3al Andropogon furcatus Logan Co., Okla. 1935 6/3/38  6U% 70% 65%
C3a2 Andropogon furcatus Holt Co,, Nebraska 1937 " LO% KO L0%
C3a3 Andropogon furestus Carmonb=1l, H. Dak. 1937 u 154 154 15%
$3nl indropogon furcatus San Antonio, Texas ? B 904 0% 90%
(3a5 indropogon furcatus Anderson Co., Kensas 1937 " 50% 507 504
C3a7 Asndropogon scoparius WeCurtaln Co., Okla. 1937 4 804 8O%¢ 80%
G3a8 Andropogon scoparius Amarille, Texas ? # 704, 70% 70%
G329 Andropogon scoparius Gollected in Texas 1936 n 704 654 65%
£3al0 Andropogon scoparius Holt Co., Nebraska 1937 n 309 304 30%
$3all Andropogon seoparius Tower, N. Dakota 1937 " 20% 20% 20%
C3al2 . Andropopon seoparius Sen Antonio, Texas ? & 100% 100% 1009
03al3 Andropogon scoparius Aldous Sel., Kansas 1537 " 70% 0% 70%
$¢3al4 = DBoubeloua curbtinmendula Canadian Co., Okla. 1936 " 80% 70Z 75%
C3al5 . Pouteloua curtipendula  Vaughn, N, Mexico 1936 i 709 704 0%
£3al6 Boutelous ecurtipendula  Sam Anionio, Tezas ? i 60% T0% 65%
C3s17 Bouteloua curtipendula  Colusbus, Hebraska 1937 " 30% 30% 30%
£5al8 Boutelous curtipendula  Cannenball, ¥, Dak. 1937 * 108 109 10%
3219 Bouteloua curtipendula  Saline Co., Kensas 1937 n 20% 206 208
C3a20 Bouteloua gracilis Canadian Co., Okla, 1937 # 50% 5 50%
$3a2l Bouteloua gracilis Kosquero, N. Mexico -~ 1936 " 0% 609 60%
C3a22 Bouteloua gracilis Lovington, ¥, Hexico 1937 " 70% 70% 0%
C3a23 Bouteloua graecilis Amarillo, Texas ? H 60% 60% 60%
03a2l Bouteloua gracilis Holt Co., Nebrasks 1937 " 30% 209 25%
£3a25 Bouteloua gracilis Center, W. Dakota 1937 H 104 10% 10%
C3a26 Boutelona gracilis 3an Antonio, Texas ? » 70% 70% 0%
£3a27 Boubelona gracilis MePherson Co., Ken. 1937 f 60% 65% 65%
3028 Fanicum virgatum Canazdian Co., Okla. 1937 " 804 80% 80%
C3a29 . Panicum virgatus folt Co,, Nebraska 1937 " 30% 30% 30%
(3a30 Panicum virgatum ¥anhattan, Kensas 1937 " LO% L5%

50%



TABLE 14
SCURCE OF SEED AND DESIRABILITY OF GRA33 STAND
Duplicate series of species in table 13 planted in adjacent plots

Estimated on 100% Basils

Location Date Date Ground Desirability
in Nursery Species Sourecs of 3eed Harvested Planted Forage Cover of Stand
C3bls Andropogon furcatus Logan Co., Okla. 1935 6/3/38 80% 70% 75%
C3bl9y Andrepogon furcatus Holt Co., Hebraska 1637 " 20% 2032 204
C3b20 Andropogon furcatus Cannonball, N, Dak. 1937 # 20% 204 20%
£3b21 Andropogon furcatus San Antonio, Tevyas 7 " 90% 90% - 90%
£3b22 Andropogon furcatus Anderson Cu., Kansas 1937 # T 60% 60% 0%
C3p24 Andropogon scoparius Helurtain Co,, Okla, 1537 H 304 309 304
£3b2%5 Andropogon scovarius dmarillo, Texas ? # JRoy4 AOF L0Z
£3bab Andropogon scoparius Collected in Texus 1936 u 35% 354 35%
G327 Andropogon scoparius Holt Co., Hebhraska 1937 i 15% 15% 159
C3n2s Andropogon sconarius Tower, M, Dakota 1937 n 16% 108 104
G03b29 Andropogon scopariuns San Antonile, Texas ¢ n 70% 04 705
83630 aAndropogon scoparius ildous Sel., K.5.0. 193% i © 604 5304 554
{3bl Bouteloun eurtipendula  Canadian Co., Okla, 1934 v 0% 655 E5%
C3b2 Bouteloua curtipendula  Vaughn, ¥, Mexico 1934 # 0% 807 80%
0363 Boutelova curtipenduls  San sntonio, Texas 7 1 LO% LOF L0%
Cabl Boutelous curtipendula  Columbus, Hebraska 1937 3 304 30% 307
C3bs Bouteloua eurtipendula  Cannonball, N. Dak, 1937 " 20% 203 207
C3b6 Bouteloua curtipendula  Saline Co., Kansas 1937 i T 0% 709
C3bY7 Boutelouz gracilis: Canadian Co,, Okla. 1937 i 31874 80% 80%
C3p8 Boutelova gracilis Hosquero, N. Hexico 1936 t LOR 30% 35%
C3h9 Bouteloua gracilis Lovingbon, H. Hex. 1937 t 70% 0% TOE
1o Bouteloua graclilis Amprillo, Texas ? f 50% 6098 603
$3p11 Bouteloua grecilis Holt Co., Webraska 1937 H 207 204 20%
¢3ble Boubeloua gracilils Center, N. Dk, 1937 i 203 20% 20%
C3bl3 Boutelous gracilis San antonio, Texas ? " TO% 70% 70%
C3blL Boutelous gracilis YcPherson Co., Kan, 1937 " 70% 707 70%
C3bl5 Paniecun virgatua Canadian Co., Okla. 1937 " 1009 100% 106%
C3blé Panicun virgatum Holt Co., Mebraska 1937 " 50% 50% 50%
$3b17 Panicum virgatum Manhattan, Kansas 1937 " 65% 65% 65%



TABLE 15

SQURCE OF SEED AND DESIRABILITY OF GRASS STAND

Seeded in two foot rows

Location

in Nursery

Chai?
Chal9
CLa50
Cha59
C4abd
Chabl
CLa?9
C4ag0
Chagl
Cla82
Cha83

CheTl
Che72
CLe73
Che74
CLe75
CLa86
CLa87

Cka93
CLag5
Che78
CkeT9
CLeB0
Chesl
CLe82

_Species

Panicum virgatum
Panicum virgatum
Panicum virgatum
Sorghastrum nutans
Sorghastrum nutans
Sorghastrum nutans

Andropogon
Andropogon
Andropegon
Andropegon
Andropogon
Andropogon
Andropogon
Andropogen
Andropogon
Andropogon
Andropogon
Andropogon
Andropogon
Andropogon
Andropogon
Andropogon
Andropogon
Andropogon
Andropogon
Andropogon
Andropogon

furcatus
furcatus
furcatus
furcatus
furcatus
furcatus
furcatus
furcatus
furcatus
furcatus
furcatus
scoparius
scoparius
scoparius
scoparius
scoparius
scoparius
scoparius
scoparius
scoparius
scoparius

ted on 1 Basis
Date Date und Desira ty
Source of Seed Harvested Planted Forage Cover of Stand

Vernon, Texas 1935 1935 70% 80% 75%
Ft. Smith, Ark. 1935 1935 50% 50% 50%
Savannah, Okla, 1935 1935 50% 50% 50%
Liberal, Kansas 1935 1935 20% 20% 20%
Temple, Texas 1935 1935 60% LO% 50%
Ft. Smith, Ark, 1935 1935 70% 70% 70%
Payne Co,, Okla, " " 90% 90% 90%
Garden City, Kansas * " 60% 60% 60%
Pittsburg Co., Okla, " " 20% 20% 20%
Pittsburg Co,, Okla, " " 20% 20% 20%
Henrietta, Oklahoma " " LO% 40% lﬂ
Mayes Co,, Oklahoma 1937 L/30/38 100%  100%
Anderson Co., Kansas 1937 « LO% 40% LOZ
Maxwell, Nebraska 1937 " 30% 20% 25%
0'Neil, Nebraska » " 30% 30% 30%
Ravaina, Nebraska " " 30% 30% 30%
Columbus, Nebraska L " 00 00 00
Garden City, Kansas 1935 1935 60% 60% 60%
Liberal Ksnsas " " LOZ LO% 40%
Wilbarger, Texas " " 80% 80% 80%
Dardanelle, Ark. " " 60% 60% 60%
San Antonio, Texas " " 80% 80% 80%
Cherokee Co., Texas 1937 5/13/38 100%  100% 100%
Wilberger Co., Texas " b 1006  100% 100%
Carmen, Texas ? 4/30/38 1008 = 100% 100%
Fayetteville, Texas ? ® 1008  100% 100%
Lavard, Texas 7 s 100%  100% 100%

T



SLITY OF O

SOURCE 67 & PAVEE Qiisis &YAND
Seeded in two oot rows (cont.}

Tstigoted on JOOY Fasis
loeation Mate Nate ' round Declrablllty
lﬁ Nursery Sogcies Source of Seed Hapvested Plantod sover  of Stand

{Lad% indrouogon scopsrias Logan Co., Txla. 1937 L/36/38 16G% 1008
CheBh hner“?”O seoparius Pitt sburg Co., Dkls. 4 ® EQY 80%
Cheds seoparing Kayes Co., klahoms " " 80% B8O%
CheBb ﬁnﬁrOOﬂPOA seoparius Okmulgee Co., Okla. # " o4 0%
Ched7 Andropogen scoparius ¥eClain Co., Uida. " # Q0% 90%
GI;.G&E o

Chell sndronogon scooarius MeCurtain Co., Oklz, 1637 G/2/438 T, 0%
C4e88 Andropogon scoparius ¥eCurtain Jo., Okla. " 1937 3%, 0%
¢lLesy Andropopon scoparius Garvin Co., Diklahons i B 100£ 0% 1064
GLe7l Andropogon scoparius Anderson (o., Kahsas o i 0% B,
Che92 Andropogon sceoparius Monhathan, Kansas " " 04 70* 704,
Che93 Andronogon scoparins OtNeil, Kebrasgka " u 209 0 2072
Gheb ‘Bouteloua curtipenduls Altoons, “snoas 1935 1935 7o "04 704
herO Youtelonn curtirsndules  Weynoka, Uilahoma " i 704, 704 70%
Chez2l Kouteloua eurtipenduls  #hitsett, Texas " # 1004 1004 100%
CLaa% Boutelous curtipendula  Alva, Oklahomo " t Q0% 907 90%
Che9b Poutelouas curtipenduls  Bexar Uo., Tewas 1937 4/30/38 BO% 804 804
047 Boutelona curtipenduls  RBexar Uo., Texss i a 20 A 0%
PLG“” Bouteloua eurtipendula OWell, Nebraska o " 308 304 30%
CL&%S Boutelous curtipendula  Saline Co., Konsas " " 072 50% 50%
04e100 Routeloua curtipendula  Flatt Co., Hebraska “ u LOE  LOY W
4ell] Bouteloua curtipendula  Tucson, Arivona ? 7 100% 100% 100%
CLel0R Bouteloua curtipendala  Deaf Smiph Go., Texss % ? 204 80% 803
Chea DBouteloua gracilis Dalhert, Texas 19535 1335 5048 60% 507
CLARG Bouteloua gracilis Lus Vsgas, ¥. Mexico 193 1535 - 104 10% 10%
Chehd Bouteloua pracilis ansdlan Co., Oda. 1937 9/2/38 1008 100% 1007

_gn:,‘

oo



TARLY ]

BUE EAIQ
QURCE OF 20D MDD

Bstimated on 1007 Basis

Location Date Date Ground  Deslirability
in ¥ursery Speciles Securce of Seed Harvested Planted forase Cover of Stand
C7alz2 Buchleoe dactyloides A1lfalfa Co., Okla 1925 L/13/37 1004 1009 100%
C7als Ruchloe dzctyloides Fuyne Co., Lkiahom& i " 1004 1009, 1009
C7alh Buchloe dectyloides Payue Co., ODklahoms b " 100% 1090% 100%
Tsls Buchloe dectyioides Payne Co., Ckiahoma n i 1009 100% 100%







PLATE I

Big Bluestem stends obtained with seed from San
Antonio, Texas, (Left) and Anderson Co., Kansas, (Right).
The plots pictured here are C3al and C3a5 from Left to

Right. It is interesting to note the height of forage

produced by the southern strain as compared to the short
growth of the northern strain.

L5



PLATE II

Little Bluestem plots C3al0, C3all, and C3al2 are
pictured from Left to Right. The seed was obtained from
Holt Co., Nebraska, Tower, North Dakota, and San Antonio,
Texas, respectively. Plots of Blue Grama can be seen in
the foreground., The Bluestem plots begin where the yard-
stick is standing.

46



PLATE III

Little Bluestem plots C3a9 and C3210 are pictured
from Left to Right., The seed was obtained from Texas
and Nebraska. The percentage of ground cover, afforded
by the two strains, is clearly seen in this picture.
The Texas strain is much more desirable in this respect.



PLATE IV

Side-oats Grama plots C3al8, C3al7, and C3alb are
pictured from Left to Right. The seed was obtalned from
Cannonball, North Dakota, Columbus, Nebraska, and San
Antonio, Texas. The height of forage and percentage of
grounéd cover are both represented in the plcture. The
southern strain produced a very desirable stand in every
respect.

o



PLATE V

49

The poor growth and small percentage of ground
cover produced by northern strains is readily seen in

this picture. Left to Right are plots C3al7 aad C3als8.

The stands were obtained with seed from Columbus,

Nebraska, and Cannonball, N, Dakota. (Left to right)
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PLATE VI

Three plots of Blue Grama pictured from Left to
Right are C3bl0 from Amarillo, Texas; C3bll from
Holt Co., Nebraska; and C3bl2 from Center, North Dakota.
The southern strain produced forage 12 to 14 inches
high which furnished very desirable ground cover.
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PLATE VII

Thickness of stand and percentage of ground cover
produced by Blue Crema is shown in this picture. Plots
C3bl0 and C3bll, obtalned with seed from Texas and
Nebraska are pictured from Left to Right.
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PLATE VIII

Switeh Grass plots C3bl6 and C3bl5 are pictured from
Left to Right. The stand pictured on the left was obtained
with seed from Holt Co., Nebraska, while that on the right
was obtained with seed from Canadian Co., Oklahoma,



PLATE IX

Indian Crass obtalned by planting seed of local
origin., As shown by this picture, the specles 1is
found growing 5 and & feet high.
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PLATE X

Buffalo Grass plots C7al3 and C7al2 are pictured
from Left to Right. The sod used in esteblishing these
plots was obtained from Payhe end Alfalfa counties,
Oklahoma, respectively., Both plots illustrate the desir-
ability of this grass in affording ground cover and pro-
ducing & dense and palatable forage.
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DISCUSSION

From the observations, discussed in the preceding para~
graphs, of native grass seeded with seed from New iexico,
Texas, Oklahoma, Arksnsas, Arizona, Kansas, Webrasks, and
Worth Dakota, we see readily that the local straing are
more pnroductive and desirable as & pasture stand, and the
northern strains do not so much as flower or produce sced in
ro8t cases. The stands obtained from southern strains, when
nlanted here, produce rank vegetative growth and ssed rather
late in the season. The northern strains are considerably
dwarfed, produce only slight vegetative growth, and seldom
produge sesd.

The reasons for this are yet to be definitely estab-
lished, It is not believed by the author that the plants
have an inherent characteristic which is carried in the
seed to make them unadaptabvle to this region. For example,
@ach of the gpecies from remote regions grown in their
home enviroament develop nicely, and present on their hone
gite as desirable and rank a growbth as our loczl strains
present when grown here in their home region. The northern
atrains grown in Oklahoms produce sparce growth as shown
in the observations. Likewise, it 1s reported by kclLean,
that our local strains planted in Nebraska and Horth
Dakota produced only scant growth while the loecal strains
of that region, grown cn their home site, were rank and
very desirable. (22)

Since it is not proved that there are inherent char-

acteristies which make these facts true, this hehavior



must he attributed Lo other causss. There ils & conbination

of factorz, as shown in
k

a3 beoen dons with other
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recions. Our knowledge of wha
aneclen of the nlant Linsdom will indicate thot the sane

rasults may be expected with speclies of the gramineas leaily

Touzey and Noerstian (37) have devoted their attention

to seedl end nlanting in the practice of forestry, and

their work is thersfore centersd about trees and not grasses.
They re»ort, however, that the underlying fundamental »rin-

ciples of geeding and nlanting are generally the same, but

[

I

ﬁ?

ch locality the conditions vary ar ﬂf)*usel that local
conditions must be taken into consideration, and the appli-

2

cation of sceding principzles varied accordingly.

In thelr sxnerience with ash and cobther forest specles
from remote regions, they report thet one cannot exXvect
to prectically aceclimablze & forest tree. The reqguire-
ments of trees canuot be expected to be modified apprec—
iably vhen grown in & new region where conditions are

different from Lhose found in thelr netirel heblitat,

Strains imported from renote reglons is done 80 at the

#ro

ke

gy
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of mere desirable local gtrains which are neg-

Pt
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&)

lected. (20) I = sypecies is removed to a new reglon
from other localities and produces desgirable reasults,

ag nany of the grass specles observed have done, it is
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habitat,.

At the Worth Dalkots Lxperimeunt Ststion, seeds were
obtained of Green Ash and plented In the fell of 1934, and
survival counts were made in 1935 and 1936, (18) There
is o regular reduction in survival, as shown in table 18,

as the sesd source progressed from Horth to South. The

y’
state that the loss was no doubt due to the inability of
the seedlings from southern origin to withstand tuoe cold
climate of North Dalota in 1935 and 1936. (3)

TARLE 18

RESULTS OBTAINED WITH GREEM ASH
(ATter two growing seasons)
No,. lots Total ¥o. Ave.
State of seeds of trees Survival %
North Dakota 25 294 67
South Dakota 12 532 62
Webraska 21 913 L8
Kansas 3 2L3 L3
Okl ahoma 3 132 7

Agasin it is svparent that some definite factors are

0

adversely effective 1n transplanting of seed and seedlings,
and the seed of local origin will produce stands of con-

siderabls advantage.

Grass Plaanting Investigations

These viewnolints are also shared by Savage and Smith
as & result of thelr study on native grass stazds fron

seed of rewmote regions when planted in Oklahoma. (29)
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Forthern straing are reported lower in yield and earlier in

mabturity than streins from this loeality or mors scuthern
origin., They staise thaet all locsl native grass seed may

be exnected to give vebbter results then seed from other see-

Y

tlongs It is believed that aorthern strains in all orob=-
ability becoms more susceptible to the hipgh temperatures eand
drought of this reglon. More forage has been obtazined by
introduecing seed from southern origin il weakness such as
susceptability to c¢old and &rought can be avoided., (17,29)
The strain moved too far north may not produce seed before
frost, because of its late maturity, and in the experiment
at the Hebraska station, similar to the one discussed here-
in, this was found to be true.

Bffect of Climste and Soil on Minersl Composition of Crasses

" Daniel has gstudied certain factors wiich affect the min-
cral composition of prairie grasscs.{8) It is his belief

that grass plants are higher in celcium and phosphorus when
grown on fertile soil; however, the data indicates that the

kind of plant grown has more effect on the amount of mineral

e

ragscht than clinste or soil.

hfj

Since the same species of grasses, ig this case, are
grown in each reglon from which the geeds were obtalned for
this experiment, it is sgain logical to beliesve that climate
and s0il have little effeect on the results obtained. The
fertility of the s0il is an important factor, however, which
limits the repid develonment of the climax grasses.{15)

The mineral composition of several native grass specles,

collected in Oklaboma, is found on the following page.



TABLE 19

TRE EVWRHC” COMUOSITION OF S0 COMMOW OKLAMOWA GRASSES (15)

Common | No. - o Py

Sciegntific name e v Averaze Composition in %

| Name Samples i T Y

Aristide oligantha Triple Awnsd Crass 5 605 059 . 189
Andropogon furcatus Big Bluestem 26 .515 .086 L 276
Andropogon scoparius Little Blugcstem L3 H1h .072 <269
Andronogon torrsanus Silver Beard Grass Z .718 100 .328
Buchloe dactyloides Buffalo Grass ) lA .987 126 «339
Bouteloua QLaClllm Grama Grass +933 .108 314
Cynodan dactylon Bermuds Grass lh 1.29L 179 ,659
Paspelum dilatetum Dallis Grass L 1.109 137 186
SOrﬁPl strum nutans Indian Grags 6 .827 .085 261
Syntherisma sangulnalis Orab CGrass 5. 1,460 .190 .353
Averagze all .893 .119 . 319

64
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The influence of rainfall on the composition of
grasses 1s olted by Murphy and Daniel, who believe that
ch rainfell is assoclated with low calcium and high

phosphorus content in the forage, and thet low rainfall

o8

produces a greater amount of caleium and a lesser amount

(]

i

of phosphoras. (24) The short grasses are reported richer
in calcium and conbaln one-half again as much nrotein and

phosphorus as the tall grasses. Boll composition, as it

s

has been stated, has gone affect on the mineral econtent of
the forage, but the ability of the plant to remove the
- nutrients from the soil varies. Weeds, for example, are
often heavier foeders than our nztive grass. The grasses
discgssad here evidently require very little avaeilable
plant food nutriéntg (9), sinece much of the soils on which
they oceur coantain as little or loss than 10 p.p.m. of
gasily soluable nhosvhorus, are low in sxchangeable cal-
gium, and are slightly to strongly acid. (15, 24)
Therefore, it 1s logieal to conclude that the wvari-
ations in stands obtalned in this experiment were not

wholly a result of so0il or climate.

Site Factor Studies

RBates and Pierce (3}, in disucssing forestation, state
that,

"The gite factors wiicih have a more or less
direet bearing upon forest vegetation are 8o
numerous anc so intimetely related and complex
that precise methods of study are very difficult.
In accordance with thelr nature they relate to
the atmosphere, to the soil, and to plant and
animel l1life. The atvssguer1, factors which
influence forest vegetation are temperature,
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light, humidity, precipltation, snd bo a lesser
extent wind, lightning, and atmospheric impur-~
ities. The soil factors are water content, scil
composition, soil temperature, soil gases, and
indirectly altitude, slope, exXposure, and sur-
face, The life factors refer to the plants and
animals in every enviroamcat which react upon
the forest vegetation. There is no habitat
which escapes the ialluence of these factors.”

As mentioned before, it i1g not believed that there is
a wide variation of site factors in the reglons from which
the crags seeds were obtained. (Figures IT and III) (2)
Therefore, aside f{rom the genersl affects of these factors,
no appreciable difference in the stands ¢en be atiributed
to them,

Sffect of Length of Day on Plagt Growth

In reviewing the sbove information ané observations
we Pinéd it is not adlvissble t0o import strains from remote

= > A > e % £ itk 4 [e T Ry 7 T ¢ 2 3 ~ - 4 .
reglions, and those vhich are imported fall to produce as

desireble & stand as locel siraing. ¥We cennol satisfac-

torily account for the great difference by clalming that

ecologicael Tactors produce these elfects entirely. Therge
fore, a very interesting factor which nmay enter into the
field of diszcugsion is bthe work of Garner and Allard (12)

on length of day, and the affect of day length on plant
growth .

"DPlants which attain thely moast successful
floriferouz sexpression on an increasing length of
day have been terred loung-day types of plants.
Plants which attain flowering on a decreasing

length of day have teen termed shorbt-day types.v(12)
Therefore, the length of day nay vpossibly be a factor

which affects the adaptel il

-+

s

-

ty of these grasses,
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It is understood without question that the days are
longer in regions morth of this locality; however, the
sun's rays are not. so direct. Also, the strains from a
more southern origin, when moved to this locality, ex-
perience a slightly longer day during the growing season
then that of their home site, but the difference in length
of day is not so great between Texas and Oklahoma as it is
between Oklahoma and North Dakaot a.

The length of day in each of the regions from which
seeds were obteined is given in table 20, (2) An interest-
ing contrast is shown by the variations of winter and
summer day length, and the increasing length of day during
the growing season as we progress northward from Oklehoma.

The grasses of northern origin, therefore, are to be
considered adapted to a long day because, when subjected
to the shorter days of Oklahoma they do not flower, or if
80, s!opw a less successful floriferous expression. During
this time, however, our own local strains were developing
satisfactorily. The strains obtained from regions south
of this locality, experience a longer day; however, the
difference in length of day is only slight . The southern
strains flowered nicely and produced a rank vegetative
growth, so therefore should be considered as adapted to.

a short day, because when these plants were moved north-
ward they behaved in the same capacity as northern plants

when grown heree.



LOCATION

Lat. & Long.

Lat,

100-95

State

K. Dakota
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Sunset
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00=985  Oklahoma
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LOCATION
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45.0
L2.5
540.0
35.0
32.5
27.5

100-95
100-95
100-95
100~95
100-95
100-95
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State

W. Dakots
S. Dakota
Nebraska
Kansas
Oklahona

7,46
7.36
7.27
7.19
7.05
6.58
647
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TOTAL

Length of Day

Sunrise Zunset
L.02 .61

bo13
Le23
L.31
L.56
be 53
5.05

7. 50
740
7.32
7.17
7.10
6. 58

8.26
.46
3.03
9.19
9,48
10.01
10,2

TOTAL

Leapth of Day

16.00
15.37
15.17
15.01
1h.31
li-lu 17
13~53
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The experiments performed by Garaer and Allard {(1R2)

were with Sedum Woodwardi N. E. Br., Sedum spectabile Bor.,

and wildé senna, Cagsie marilandica L.

It is found that unfavorable length of day will not
only inhibit flowering, but will also keep the plant from
Plowering as long &5 ths short dey is experienced. This
appears to be exectly whet has hapoened on the sites where
seed from regions having a longer day has been sown. It
has been shown, that these plants returned to their home
environment resume normal growth in that regior

In studying native grasses, however, it appsars that
not only the flowering characteristic is affected unfavor-
ably by a shorter day, but the plant also zuffers vegeta-
tively. A poor developmeant of vegetative stens, énd in

sorwe cases death, occurs in the sgpecles and straius sube

&

jected to a shorter day. The workers afore mentloned found
like results witnh the wlld senne asnd report that,

"In this particular plant (Wilé Senna) the
attainment of flowering and seed production is
accompanied by rapid and vigorous stem growth,
where long days are experlenced, resultlng in an
gffecient photosynthesis and an active trans-
location of reserve materiasl to the underground
storage parts to support the next year's growth."(1l2)

In the grass strains studied 1t appears to be true

thet effective photogynthesis does not take place, because

£

1

of the shorter day to which the northern strains are sub-

jected and, therefore, the reserve material stored in the
roots 1s only enough to malntain life the next season, end

-

th: plant does not produce sced or show any evidencs of
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vigorous growth. This continuous short day, iﬁ some

cases, hag lod to abnormel dwarfing and death of the plant,
tecause sufficient reserves have not been accumulated for
crowbth the neXxt season,

In stuldyling these crasses from various sources, it is
logical to assuze, therefors, that the reason for their
poor cdevelopment 1s Gue to the lack of effcctive photosyn-
thesis which is elfected by length of day.

These native grasses, which may spread from thelr

d

original center of oOccurance by natural means, or nan, are

subject to the length of day during the growing ssason as well

as other conditions. The plants discussed herein, witk

ct

he exception of Buifelo Grass, depend on reseeding or
seed production for their distributioa. As a result of
this characteristic in these specles, the plants have
gradusliy become adapbed to such change, and eventually

have spread from cae enc of their range to ths other with-

<

out psreeptive dilfferences, Therelore, their lizmits of dis~
trivation are affected by summer day length wiilch must be
favorable for the productica of fertile sced.

These speecles way survive iln sny reglon whers day
length is not Tavorable to secd production, providing the
lgngth ol doy dows not also affect efTeclent photosynlthe-

sis, and the onlaal can mmiatain itsell by vegstative methods,

o

This may be the case with the native grasses herein
ilscussad, but they could be expecited only to maintain
growth and would not furnish desiravle Torage, ground
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cover, pasture, or produce seed. The attainment of these
gualities in our grass stands 1s our ultimate jurpose,
which can be achieved by wise choice in selection of our
seed.

It is advantageous, therefore, in view of the above
information, to use seed of local origin entirely. May

we 40 80 to solve the present problemn,
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SUMMARY
The need for a greater extent of grass landéd is evi-
deat, and its merits are uanderstood., It can be end is

nrofitable, and the vepnefliclel elffects upon the soll

Many problems are preseanted when considering estab-
lishasnt of natlive grass, among which sre soclo-economic,

4]

agronomic, climetic, and geographic., 4s a resulv of the
Ciligent work and effort on the part ol scienticle uen,
noweveyr, these problsms ars rapldly beling solved for the
sreater vart, and great strides in that direction can be
unado,

Some nctive grass species were established by the

Oklaboma Agricultural

be
o
ja]
ot
fouad
it
a9
o

S0il Conservation Servi
and Mechagical Uollege Zxperiment Station in the years
935, 1936, 1937, and 1938. These species were Big Hlue~
stem, Little Bluestem, Blue Grama, Sice-oals Grauma,

Tadian Crus 36, Switch Gress, Hulfeio Gress, snd others

adi-

Hn

not d¢iscussed bt lepgth in this study. Seed and
vidusl plants of these species were obtained from Worth
Takota, Hebraska, Kensag, Oklahoma, Texas, Wew iexico,
Arizona, and Arkansas, ant 806 of Bulfalo Grass was odbtain-

I

Trom counties of this state. Hach strain was planted

in a maaner prescribed by othsr workers,

From the observationg mede of these grass piantings,

f‘

the practicability of re-establishing astive gress by sced-
o

ing, the effect of gsource of seed on resulbting stand,

o9



e data swwerized and presented in tables 13,14,15,

106, and 17 thoroughly setablish the fecet that it is prac-

L

g o - do - FAOpe S B4 1 [SRUP . X mRE OF 2 m Yooy P - . *
ticabls Lo establlisin mbive gress in this ares by sesding.

Zxesllent stands were obitalnel Irow seed of this locality,

however, it 1 pointed oubt that stends and growth obtained

from southern strains were far superior in every respect

to those obtalned fron northeorn strains, The gragss stands
asteallly decresased in deslreblility as we went {rom south to
north, froa Texas end iew exico to Morth Dalkota, In nost
cases, Toxas and Oklshoma stralans were su;érior, with Texas
gualities for cesiravility mestching those of Cklahoma in

moat caged,

[
2
@]
)
o4}
o
)
5
(7]
[}
3]
w3
[0}
A
o
o

pbabllity was evalu-
ated in terms of percent, basing the percentagc scores on

inaily arriving at a score to

The native grasses obtalned Trom locul and gouthern atrains
produce aesirable stands of forage. They produce excellent
ground cover, and may be termed very adavtable to the
grealt value in occupying ths open prairie,
once cultivabed Tields, or lends to be retired from culti-

vation,.
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For the benefit of interested perties a list of
commereial sources of seed of native grass ig vresented
in table 22, as prepesred by the U.S.D,A., and information
relative to these seed and recomnendations for rates of
seeding mixtures is found in tables 23 and 24, as npre-
pared by Savage., (29) It is not my ourpose here to make
recommendations relstive to date of sseding; however, it
is my beliel thset better results can be obtained by spring
seeding end 1n some cases gowlag in orop residue or sSor-
ghum stubble. Spring plowing and prepzration of the sced
bed is also recommended by other worke rs.

The ciimatic conditions in the ares during this sx-
periment are suamarized in table 21,

TABLE 21

CLIMATOLOCICAL DATA FOR YEARS 1935-1938 INCLUSIVE (LO)
Stillwater, Oklahona

Avs. Total Snow- Days
Year TemD. pot. fall Clear Cloudy Partly

Cloudy
1935 59.3°  33.59"  3.0" 168 106 91
1936 61.9° 18,29" 1.5" 225 79 62

1937 60.1°  25.49"  5.7M 171 108 86
1938 62.4° 35,29" 12,4 188 81 96

Ave. 59.4° 33,847

The four years on which the grasses have occupled the
area present both optimum and adverse weather contéltions;

however, the so0il or c¢limmtic conditions show little in-
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fluence on actual results, but they ares of considerable
general importance and ¢o have sowe releation on the
success of establishment and seeding. The soil is chiefly
Vernon and Xirkland types, and is typical of the upland
region of the county.

The work of others with flowers and forest plantings
indicate that it is not advisable to import seed or plants
from remote regions, if the new habitat i1s not greatly
like the original home conditions, as they do not become
acelimatized. Soil and climate do have their effect, bdut
it ig eclearly shown that the poor development of plants in
the new home or habitat cannot be attributed to this fact
alone, although susceptability to hot or cold weather and
droug ht gsonetimes produces adverse effeets,

It is believed by some thet length of day is the main .
factor promoting favorable grosth, ani this is tenatively
accepnptable. As & result of the differences in the lensth
of day which occur in North Dakota, Nebraske, XKeansas,
Oklehoma, and Texes, the seeds imported fronw the se regions
carry with them the charagteristics of the mother plant.
Okla homa mey be congsidered beyondé the ranzge of eXtremely
abnormelly long days as experienced Tarther northward.
Therefore, & plant of northern origin planted in Oklahonma
is gubject to a shorter day. The results of thig short
day in the new habitat affects the flowering habit and
vegetative growth of the species which are discussed.

The short day, experieunced by the grasses of the

northern origin in their new habitat, does not Tfacilitate
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effective photosynthesis 80 that a sufficient quantity
of nlant nutrients can be stored in the underground parts
of the »lant as ressrve food to promote seed development,
or supgért subgtential growth the following year. There-
fore, stends obtained from seed or sod of remote regions
may not he expected to produce seed and the vegetative
qualities will be most undesirable.

Por optimum results to be obtained from seeding, it
ig advisable to secure seed only of local or southern
origin. The stands produced from these strains exhibit
an abundance of forage and ground cover, and the goal we
shuaié strive to attain by securing the greatest possible

J

desirability as a pasture stand, has then been reached.
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MATTIY S
TABIE 22

UNITED STATIES DEPLRTHIETT OF AGRICILIURY
ivision of Forsge Crops and Diseases,
" Bureau of Plaat Industry
ané
Nursery Division, Snil Conservation Service
89 ’TJE RENEATE ]
i Ju‘i_nv”

{No discrimination is intended and no guarantee
of reliability is implied) '

Common and scientifle names and vendors

Blue Grama {(Boutseloua gracilis, an excellent short bunch
grass, exceedingly dmught~resigtant, nutritious, pala-
table; adapted to a wide varlety of =oils, particularly
to heavy and semi-heavy types; resgponds best to soring
seedings)

Barteldes Seed Company, 1521-25 l4th 8t., Denver,Colo,
Burkett, J. H., Clyde, Texas

Chickasha Seed Growers Co., Inc., Chickasha, Okla,
Dowd & Son Seed Co,, P, O, Box 743, Anarillo, Texas
Henry Field Seed & MNurssry Company, Shenandoah, Iowa
Hall, L, 0,, Haxwell, Few Mexico

Oscar M. Will & Co., Bismarcik, North Dakota

Sai ler, T %., Herriaog Tauel Ald“lllo, Texas

The Westera Seed Company, la25 l5th St., Denver, Colo.

Buffalo Grass {(RBuchloe dactyloides, egual in value to

Blue Grama, 8presacs by surface runn@rs, adapted to heavy
scils; an excellent pasture and lawn grass, responds best
to sesdling or resodding in the spring)

Anderson , Andrew; Holdresge, Nebraska

Buriett, J. 7., Clyde, Texas

GhloAa;a Seed Growers Co., Ine., Chickasha, Oitla.
Dowd & Son Seed Co., P. O. Box 743, Amarillo, Texas
Henry Fiela SPbd ani Nursery Co,, Shenandoah, JTowa
Ogecar H. Will & Co., Biswarck, North Tekota
Minahan, lMiles J., Amelia, Nebraska

Indian Grass {(Sorghastrum nutazs, a tall meadow grass
adapted to sandy and semi-sandy solils. Gives best results
vhen seeded ia the spring)

Burkett, J. I., Clyde, Texas A
Minahan, Hiles J., Amelia, Nebraska




tiixed Bluesteme (Andropogon furcetus and scoperius,
usually harvested as a mixture of Big and Little Blue-
stem, Switeh Crass, Zlde-oats Crama, and Indiaa Grass,
although some vendars have pure seed of Big or Little
Bluestem. These sources are malnly adaptad to bhe

75

eagtern part of the region. Should be sown in the spring)

Oklashoma

- ¥
+ W o~ 3
H Fansag

Yaurice ¥.,, Hogsal
d. 3., Clyde, Texas

Ed; Route 1, Meridian
ia,

Chickasha Seed Growers Co., Ine., Chickasha, Okla.
lerke, R. #,, Route 1, Towanda, Kansas

Dixon, Frank; Dexter, Kansas

Douglas, O. ., Roube 1, Heridian, Oklahoza

Feyh, August; Route 2, Alma, Kansas

Henry Fleld Seed amd Warsery Co,, Shenandozh, Iowa

Minahan, Klles J,, Amneslia, MNebraska
Otiz, Porest; Cannon Ball, YHorth Daikobta
Ottawa Hardware Co., Obttawa, Hanssas
Peppard Seed Co., Kansaes City, hilssouri
Prell, Fred A., Bremen, Kansas

Puckett, G., Whitewater, Hansas

Rea, Joan; Williemsburg, Hansas

Stout, T, I'., Route 5, TZmporia, Xanses

3

Witherspoon, ©. P., 3514 CGenesee St., ¥ansas City, Ho.

Sicde-pats Grama (Bouteloua cuwrbipendula, & palatable,
nutritics, mediunm~tall grass, valuable in pure stands
or in mixtures witnh Blue Gramm ; mainly restricted to
sanGy, rocky solls in western part of regicn, hut sult-
akle on heavier soils Tarther esst; should be sceded in
the soring)

13 Lay I e 1, leridian, Oklahoma
Archer, Wd; Route 1, lszridian, Oklahomas
Badger, R. 4., kangato, Tansas

ougla PU oute 1, Meridian, Oklahoma
Douglas, 0. W., Route 1, Heridian, Oklahoma
Fayh, August; Route 2, Alma, Kansas
Fisher, John; DBazauar, Kansas

Tenry Field 3Sszed & Wurssry Co., Shensndoal v
Henry Field ed & Mursery (o., Shenandoah, Iowa

Luff, Zarl T., Lincolin Steel vWorks, Lincecln, Tebraska

Otias, Yorest; Cannon RBall, Worth Dakota

Switch Grass (Panicum virgatum, & tall meadow grass on
sandy bottom land and sultable for use in mixtures with

other grasses on ssndy upland. Sprirmg is optinum geeson

for seeding)

Borchardét, A. F., Route 2, Woodward, Cklashoma
Hilts, L. J., 4anthony, Kansas
Minshen, kiles J., #melia, Hebrasks
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AVERAGE SURLITY gF ;EZO OF 1 ST HATEVE AND HRTROBUCED 67 ERD SUBGH @ RAHGE (N RATE OF SEpBING T URE STENDE, SHOWING
NUYBER OF GEX7IMATIVE SEEDD APPLIED PER SCUARE Fult AT DIFE BRTE, B CLIPERLENT HITH A tELLxncph Gace (etfetdal. (29} o
Gerninative sezds per
SPECIES Fure seed Buggented sauars foot v
Usual per lbe Purity Germina~ rate of At 1 b M sug-
sged of putk cof tion of butk seed bulk sced gested
Common waug Scientific name Condi tien astoriol bullke  pure seod per sere per acre rates
Ho, 4 g Lbs. Ho.
Hestern wheatgress  Agropyron enithii Chaffy d& 633 66.8 53.8 Stelt tote 15
Sond biuesten Andrepogen hallii Thraehy 232 L, 66.6 3040he 3 te b2
Littlie blussten Andronogon sceparius Thrashy h? 835 o Glad 3040k 13 to 24
Sidemoats grema Bouteloua custa;endula Cheffy 76 124%* 2,7 47.0 0to3h 15 to 23%%
Bluck grama Boeutelsua eriopoda Bocleangd® 562,3k5 Bk 53.2 iz 3 64363 k3 to 62
Blue grama Bouteloua grocilis Chaffy STT 456 32.8 Thol Itol2 4,759 43 te 57
Hairy grama Gouteloua hirsuta Chatffy 233,&66 0.5 62.8 12tol® 3.685 LY to 59
Buffalo grass Buchluve dactyloides Claan burs 35,545%* 55,9 35.¢ Stolg ¢ 230%% t to 3¢
Giant redgrass Gatamowi ifa gligantea Clesn 81,590 84,5 535.8 151020 1.0320 t5 to 2t
Canada wild-rye Elyaus canadensis Chaffy 88,452 73.9 85,6 f2tolé ta726 it te 28
Uepeping lovegrass Eragrostis curvuls He hulis 1,436,613 912 4.9 1/8tok BB Y to 7
Zand lovaegrass Eragrostie trichedes No hulls 1,233,100 5.2 75.8 Its 2 3F.563 32 6 63
Gallsta Hilaria jamesli Vory chaffy 91,507*% 16,0 46,0 254030 $OT 8 24 to 25%e
Yine-nesguite Fanicun chtusun Clean SUES 35,6 ZeB 5teig §,509 6 ts 12
Switoh grass Pamicun vipgetym Clann 552,385 8847 71.6 3t 5 8,274 25 to W
Sand paspalur Faspalum stramineum Clean 427,930 Th.0 20.6 20t025 t.96¢ 3% to 49
Biowout grase Redfieldia floxucen Cigan 50.8 75.8 t5te20
Plaine bristiegrass Fetzris meercatechys Cican 291,561 b3 b 27.8 totets ta5h2 13 to 20
tndizn grass Sorghastrum nutans Ghaffy i1 6,149 FER 83.0 12tci0 2,243 97 to Hh
S5cad dropseed Sperobelus eryptandrue  No hulis b, 244,690 90,4 93,3 i 490096 Yy

#Black grame usually very trashy unless thoroughly recleaned,
**#Na. of burs, seed cluster, or ratemes, each usually containing 1 or 2 zeeds.




TABLE 24

SUGCESTED GRASS MIXTURES AND RATES OF SECDING FOR DIFFERENT SOIL CONDITIONS. (29)

finte of bulk seed per acre
Altermative suggestions

) Commercially when other grasses
Hixtures on different soils available seed become available
First Second
Pounds Pounds Pounds
tummer grastes on heavy or semi-heavy upland seils:
Bluo gramae o« o ¢« o v ¢ o o 6 s s 5 s 0 o8 6 ¢« 10 9 6
Bide=0ats Grama ¢ « o o o 4 » o o 8 0 s 0 v e s s D L 3
Buffalo gracs o o o ¢ o « ¢ o ¢ o o o s « s o o » 2 2
Gallet2s cs o o 2 o o o » « o o « 3 « 0 0 3« & @ 5 5
Weeping loveyrass o« o o o o o o o ¢ ¢ o o o o o o 1/8
Black grana + o « o o o ¢ « « 2+ o« s ¢ o s 8 v 8 __ —_— 7
Totale » 4 o o ¢ o « 4 o v o 2 ¢ o s+ s s o 15 26 23t/8
Summer grasses on sandy or cemje-sandy upland scils:
Blue gramase o« o ¢« o« » s s ¢ = ¢ s+ o 5 0o 060230 B 5 3
Side—cats grama o » o o s ¢ ¢« » s ¢ s 0 o a2 v o 9 8 7
Sand bluestem or gand paspalume o + « + o o = o & 5 5
Sand lovegrass. « o o o s+ o ¢ o 5 o o 0 s 0 84w /8 1/8
Heoping 1OVEGrass o « o « = s « o = ¢ » « o o o & 1/8 1/8
Hairy grama or plains bristiegrass — — 3
Totale o v 2 o v o v 0 s a oo usvaoas 15 185 i85
Sumner grasses cn active sand dunes and blowoutst
Ciant recdgrass o« o o ¢ » o s = o o o % ¢ 8 s o 5 5
Sand lovegrasSe o o o o » 4 o s ¢ « 2 o o+ e 2 o | i
Sand blucstem o o o o ¢ o o s ¢ o o &« s o o &+ o o 30 25
Blowoul grass « « o o o o s ¢ o o o o ¢ v 0 » o o — -2
Toial......p.-........o.o. 36 31*

Susmer grasces on bottom land:

Switch graosse o o 5 o o v o o o 8 ¢« 2 5 06 0 060 s 2 3 2
Side-0ats groma o « o« ¢ s o ¢« o » 2 s 0o ¢ 00 00 B 6 6
lndiangrass,.s............e.-.___}i — _&

Totale o« ¢ 6 ¢ v e ¢ ¢ o 0o 0 0 00 005 08 12 9 12

¥inter gracses on bottom land:

Hestern wheatgrasSe o« o o« o o o s o o = o o s o o 0 5 5
Canoda wilderye o o o o ¢ o ¢ ¢ o 2 ¢ o o ¢ o ¢« o __ - -

Tetole o o o o 5 v s ¢ 50 56 0 00 s 0+ s 10 ig !0’
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