Fort Hays State University

FHSU Scholars Repository

Master's Theses Graduate School

Spring 1954

Comparative Yields of Seven Native Grasses Growing in An
Ungrazed Mixed Prairie

James W. Franks
Fort Hays Kansas State College

Follow this and additional works at: https://scholars.fhsu.edu/theses

b Part of the Biology Commons

Recommended Citation

Franks, James W., "Comparative Yields of Seven Native Grasses Growing in An Ungrazed Mixed Prairie"
(1954). Master's Theses. 528.

https://scholars.fhsu.edu/theses/528

This Thesis is brought to you for free and open access by the Graduate School at FHSU Scholars Repository. It has
been accepted for inclusion in Master's Theses by an authorized administrator of FHSU Scholars Repository.


https://scholars.fhsu.edu/
https://scholars.fhsu.edu/theses
https://scholars.fhsu.edu/gradschl
https://scholars.fhsu.edu/theses?utm_source=scholars.fhsu.edu%2Ftheses%2F528&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/41?utm_source=scholars.fhsu.edu%2Ftheses%2F528&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.fhsu.edu/theses/528?utm_source=scholars.fhsu.edu%2Ftheses%2F528&utm_medium=PDF&utm_campaign=PDFCoverPages

COMPARATIVE YIELDS OF SEVEN NATIVE GRASSES
GROWING IN AN UNGRAZED MIXED PRAIRIE

belng

A theslis presented to the Graduate Faculty
of Fort Hays Kansas State College in
partial fulfillment of the requirements for

the Degree of lMaster of Science
by

James W, Franks, Jr., B. S.

Fort Hays Kansas State College

Date 2O, /5S> Approv
/ -

P

Major Professor

(ot~

an Gradﬁate Council




ABSTRACT OF THESIS

A study was made to determine the average monthly and
seasonal ylelds of seven native grasses as they grew in pure
stands in an ungrazed mixed prairie near Hays, Kansas. The
study was conducted for two growing seasons (1952-1953) on
the upland, gentle hillside, steep hillside, and lowland.
The study area consisted of 320 acres with gently rolling
hills and steep hillsides broadening at their bases to form
ravines ard a broad lowland. ]

Grasses which were studied on the upland were blue
grama (Bouteloua gracilis (H. B. K.) Lab.), buffalo grass
(Buchloe dactyloides (Nutt.) Englem.), side-oats grama
(Bouteloua curtipendula (Michx.) Torr.), big bluestem
(Andropogon gerardi, Vitman), and western wheatgrass (Agro-
pyron smithii, Rydb.).

On the gentle hillside, yilelds were ascertained for
buffalo grass, blue grama, side-oats grama, big bluestem,
and little bluestem (Andropogon scoparius, Michx.). Grasses
on the steep hillsides from which ylelds were taken were
side-oats grama, big bluestem, and little bluestem.

On the lowland ylelds were obtained from big bluestem,
switchgrass (Panicum virgatum L.), and western wheatgrasse.

Randomly located square-foot quadrats were used to
determine basal cover and ylelds. Fifteen or more sguare-

foot quadrats were clipped each month (June to September) at




the ton of underlying mulch to determine yields of cech speciles
of grass on each site, The clinpe? forage was air dried,
welshed end comnuted to nounds wner acre. Average basal cover
was determined for eaclh species by meny individual measurcrnents.

Height of growth wes determined at each clinping neriod.
leasurements vere made of new zrowth nrior to climins the
guadrats and a2lso of unclinped growth outclde the quadrets.

Soil molsture was determined every 2 wecks to & de»nth
of 4 feet on the upland and lovlend. Samnles were talen in
duplicate and an averaze percent molisture for the two samples
was rccorded for each dentn,

Climate for the two seasons was cneracterized by low,
uneven distribution of rainfall, deficiency of soll molzture
and accompanying high temperatures and wind velocities. The
two growing seasons were abnormally dry, each recelving cbout
11 inchnes of rainfell,

Production of grasszes usuvally reached a peelr in late
sorins or early summer and then declined during the latter
part of the growing season., Generally more forags Wos Dro-
duced by June 15 thon thereafter. Height of growth end risld
were greatest when soil moisture became deficient. During
the latter nart of both seacsons, cxcept For snoradic zre-n-
ing, most grosses were in scri-dormancy with: thelr leaves

either rolled or folded.

Generally the amount of forege »roduced was greatest



from species which occunied the mesic areas and lowest from
those of more xeric ones. The tall-grasses, while occunying
less surface area tnan the short grasses, nroduced larzer
emounts of forage duc to thelir greater heisht and coarser
growtii,

On the upland hablitat about 1,000 nounds of forage wag
oroduced by the shnort grasses each zeason, wnile the rield of
side-oats grame was sonewhat hisher, 3ig bluesten which
occurred only in isolated duncnes nroduced slishtly more than
3,500 pounds »ner acre. The yield of western wheatgrass was
glightly more than 1,500 »nounds thc first season and somevhat
less the second season.

On the gentle hillszide hebltal the two short
were again low nroducers., Howvever, bulfalo grass nroluced
slightly more forage than blue grana end silde-oats grame each
secason. The yleld of littls Dluestem and bl pluectem was
somewhat comparable each ssason, zach nroducing more than
2,0C0 vourds.,

Big bluesten produced the sreatest yield followed DY
little Hluesten and side-oats grama in thet order on the steen
hillside habitat, Big bluesten produced less forage on thils
habitat than on other sites wirile the yiclds of side-oats
grama end little vluestem were somewhat clgsher,

On tae lowland habitat big Tluestem nroduced about

6,013 pourds in 1952 Tollowed by switch-rass (5,872 pounds)



and western wheatgrass (4,940 pounds). 1953 yields were
considerably less for each spnecies,
The amount of forage produced by each specles generally

increased with an increase in besal arece,



ACKNOWLEDGIENTS

The author wished to express his gratitude to Dr. G.
W, Tomanek for hls suggestions in the choice of this orob-
lem, for advice during the research, and for reading and
criticizing the manuscript., Acknowledgment is due Dr., F, 7,
Albvertson, for his sussestions in helping plan and set up
the problem, and others who gave thelr assistance and sug-
gestions., The author wishes to express thenks to his wife,

Lola, for her typning and assistance in proof reading.




TABLE OF CONTENTS

INTRODUCTION « 4 o o o o o o o o o o o o o o
RELATED STUDIES .« o o o o s o o o o s o o o
STUDY ARZA AND VEGETATIVE TYPES o o o o o o
METHODS OF STUDY o o o o o o o o o o o o o o
ENVIRONMENTAL; FACTORS o o o o o o o o o o o
RESULTS . o o o 6 o o o ¢ o « o o o o o o o
Uplanid o o o o o o o o o o o » o o o o o o
Yields and CoVeIr’ ¢ s o o o o o o o o o o
Growth Helght of Upland Grasses .+ . « o
Gentle H1llside « ¢ o o o o o o o o o o o
Yields and COVEr « o o o o o o o o o o o
Growth Heisht of Gentle Hillslde Grasses
Steep Hillside e o o o o o o o o o o o o
Yields and COVEI o o o o o o o o o o o o
Growth Heisht of Steep Hillslde Grasses
Lowland o o o o ¢ o o o ¢ o o o s o o o o
Yields and CoVer « o o o o o o o o o o o
Growth Height of Lowland Grasses , « «
DISCUSSION 4 o o o o o o o o o o o o o o o o
SUMARY , 4 ¢ o o o o o o ¢ o o ¢ o o o o o

LITERATURE CITED , 4 o o o ¢ o o o o o » o o

alist

PAGE




iii
LIST OF TABLES

TABLE PAGE
I. Rainfall and Temperature with Deviation from
Normel During the Growinz Seasons 1952 and
1953 6 0 6 0 0o 0 0 © © 0 6 8 6 0 0 0 0 0o 0o o o o A5
II. Monthly Yield, Seasonal Yield, Basal Cover
and Yield Per One Percent Cover for Grass
on the Upland for Two Se2sSonS + o« o« o « « « « o 21
III. 3Seasonal Growth Increment of Gresses in Inches
on the Clipped (C) and Unclipped (Uc) Upland
Arees for TWo SCES0NS o ¢ o o o o o o o o o o« o 23
IV, Ionthly Yield, Seasonal ¥Yield, Basal Cover
and Yield Per One Percent Cover for Grasses
on the Gentle i1llside o o o « ¢ o ¢« ¢ ¢« ¢« ¢ ¢« &« 25
V. Seasonal Growth Increment of Grasses in Inches
on Clinped (C) and Unclipned (Uc) Zentle
Hillside Areacs for Two Se2SONS o o o« o o o o « o 27
VI. Monthly Yield, Seasonal Yield, 3Basal Cover
and Yield Per Acre Per One Percent Cover
on the Steep Hillside . ¢« ¢ ¢« ¢« ¢ ¢ o ¢« ¢ ¢ o o 29
VII. Seasonal Growth Iacrement of Grasses in Inches
on Clipped (C) and Uncliopped (Uc) Steep

Hillside Areas for Two S5S2S0NS ¢ o o o o o o ¢ o 20




iv
TABLE PAGE
VIII. Monthly Yield, Seasonel Yleld, Basel Cover
and Yield Per Acre Per One Percent Cover
Tor Two Seasons on the Lowland « o « o o o o o 31
IX, Seasonal Growth Increment of Grasses in Inches
on Clipped (C) and Unclivped (Uc) Lowland

Arecs Tor TWO ScS0NS o o o o o o o o o o o 33




LIST OF FIGURES
FIGURE PAGE
1. Generzsl Vliew Showlng Topography of the Area.
Note Rolllng Hills Which Form Many Ravines « « » 6
2. View of the Upland Showing Blg Bluestem (upper
left), Western Wheatgress (upper right), and
Short Grasses (foresground) o o « o o o« « o« o o » 8
3¢ View of a Gentle Hillside Showing Side-Oats
Grama, 3ig Bluestem (light, and Short Grasses

(A2TXK) o « o o o o o o o o o o o o o o o o o o

\0

4, View of Steep Hillside Showing Little Bluestem

(dark bunches) and Big Bluestem., Note how Little

Bluestem is lMost Common Near the Rim Line at

Top of the H111side o ¢« o o o o o o o« o« o« o « o 10
5 View of Lowland Showlng the Cover of Big

Bluestem (dark foreground) and Switchgrass

(Light conter) o o o o o o« o o o o o o o o o o o 11
6. A Typlcal Sauare-foot Quadrat Used to Determine

Yield and Basal COVEr o o o o o o « o o o o o o 13
Te Average Percent of Soil loisture on the Upnland

to Depths of 48 Inches Taken Semi-monthly

(June 17-September 15 inclusive) for Two

GI‘OWinS Seasons L ] L] L] A\ d L L d L] * . L e . . L] L L] 17



FIGURE

H
5
)

8+ Average Percent of Soll loisture on the Lowland

to Depths of 48 Inches Taken Semi-monthly

(June 17-September 15 inclusive) for Two

Growing SeaSONS o « o« o o o o o« s o o s o o o o 18
9., Foragce Yields in Hundreds of Pounds Pecr Acre

and Percent Basal Cover for Each Speciles

on 1tS Respective }{abitats e ¢ o o o o e o o @ 36




INTRODUCTION

The western range area as 1t 1s now known covers about
728 million acres, nearly 40 percent of the total land area
of the United States (Ue. S Forest Service, 1936), Within
thls vast range area lies the mixed prairie, deriving its
name from the lntimate mixture of mid and short grasses',

The former constitute the upper story and the short grasses
the lower one. Clements (1920) first recognized the mixed
prairie as a distinet plant association and described its
nature, range and grouping of dominants, Since this time
vast areas of grassland have been élowed or have deteriorated
through unwise stocking rates of domestic animals,

The value of grasses in obtaining an adequate cover
for eroding land as well as providing pasture, hay, or seed
has recelved increased attention during the past few years,
Because the grazing resources of thlis country are important
to everyone, it is desirable that those who are interested
in conservation of grasslands or range management should
acquaint themselves with production of important range species,

Rangelands have multiple uses, but for the curreat
operator their value i1s largely limited to what they will
produce in livestock products. The task of maintalining
grazing lands in a high state of productivity 1s fundament-
ally based upon a knowledge of production of native vege-




tatione. Most range operators find balancing numbers of

range animals with thelr food supply a difficult problem
since little has been known about the growth habits and

production of the individual range specles,

The purpose of this study was to determine average
monthly and seasonal ylelds for the most common grasses on
an ungrazed mixed prairie near Hays, Kansas, during the
growing seasons of 1952 and 1953,

RELATED STUDIES

The great drought of the "thirties" served as a moti-
vation for conservationists and ;ange opeiators to begin
focusing thelr attention on deterioration on grassland
regsources. A number of our universities and experiment
stations have fostered studles which have resulted in a
greater knowledge of our native vegetation.

Albertson (1937) divided the mixed prairie near
Hays, into three types. The short-grass type occupies the
high level land; little bluestem and its associates are most
common on the hillslides, and the blg bluestem type dominates
the lowland and ravines. Riegel et a2l (1950) worked on yield
and consumption of vegetation on these different habitat
types 1n a typical pasture in a mixed prairies,

Several studies have been made in relation to the life

history and growth habits of natlive grasses. Hopkins (1941),
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Riegel (1941), and Webb (1941) worked with side-cats grama,
blue gramsa, and buffalo grass, respectively. Weaver (1942)
discussed the growth habits of western wheatgrass, Cornelius
(1947) reported on the effect of the source of seed of little
bluestem on growth, adaptation, and use in revegetation.
Anderson and Aldous (1938) working with little bluestem
growing from seeds produced in different locallties found
considereble variation in growth, Riegel (1940) made =
study of the variatlion in growth of blue grama grass Iron
seed produced in various sections of the Great Plaing Region,
Wenger (1943) reported on the yield of seed and forage of
selected strains of buffalo grass, artificially established
and irrigated, He elso reported yield from hative buffelo
grass sod under different intensities of clioping. Newell
and Keim (1947) studied several grasses (established art-
ificially) adapted to the region of castern Hebraska as
they crew in pure stends. Yields were compared under two fre-
guencles of harvesting by mowing to simulate hayling and
grazing conditions. Ylelds were collected for four years
(1939-1943).

Studies of the effect of different intensities of
clipping on growth of short grasses over a veriod of 6 years
near Hays, were made by Albertson et 21 (1953). Aldous
(1630) observed that clivping at short intervals caused

greater decrease in density of grasses than did cli»ping



i
at longer intervals, Riegel (1947) found that tall native
grasses were more susceptible to clinping damage than short
grasses, When grasses were clioped for several months there
was an increase in total height but a2 decrease in weizht.
Tomanek (1948) studied 5 short-grass pastures in western
Kaensas where grazing intensity had been different during
the previous 15 years., He discovered that the moderatelye
grazed pasture had o yileld significantly greater than either
the ungrazed or heavily-grazed nastures., Lacey (1942),
examining short-grass pastures, observed that moderate
grazing maintained constant forage yield, except under
adverse conditlons when a consideraeble decrease was noted.

Albertson and Weaver (1944) revorted the effect of
drought, dust, end different intensities of grazing uopon
the yleld of short-grass vastures., To mecsure recovery,
studies were made on increase in basal cover of vnerennial
grasses and amount of forage oroduced,

Hopkins et al (1952) examined thc effects of rainfall,
soll moisture, protein content and utilization of vegetation
on the production of beef for & period of four years., The
role of soll molsture was found to be most imoortant in
carrying out a successful livestock programe

Kinsinger (195) investiceted the effect of different
intensities of clivping on the vield of several grasses 1in

a mixed prairie near Hays. He also reported the effect of
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clipping intensities on the storage of carbohydrate reserves
followed a pattern closely related to the growth cycle of the
grasses,

Dietz (1953) made a study of yields of grasses on
various habitats of a2 mixed prairies He reported yields in

relation to the density of growthe
STUDY AREA AND VEGETATIVE TYPES

The study was conducted on a pralrie lying about 1.5
miles west of the dam along the north shore of Cedar BlLuff
Reservoir, The 320-acre range is located in the southeast
corner of Trego County, approximately 35 miles southwest of
Hays. This area was a part of the Ryan Ranch before it and
ad jolning ranges were purchased by the govermment for the
reservoir site., No greazing has been permitted since the
purchase by the government, BSince water sources were located
nearly 2 miles away, the area has always been lightly grazed.

Topography of the range 1s characterized by rolling
hills greduelly sloping to the center of the area and forming
a large ravine., BSeveral tributaries empty into this (large)

ravine which gives a rough, broken appearance (Fig. 1)a




Figure l.--View showing the topography of the area
studied. Note rolling hills and many ravines.




The range was surveyed in early May, 1952 and was
divided into upland, gentle hillslde, steep hillside, and
lowland. Seven grasses were studled as they grew and produced
in pure stands. On the upland sltes investigations were
conducted on buffalo srass (Buchloe dactyloides (Nutt,)
Englem.), blue grama (Bouteloua gracilis (H.B.K.) Lab.),
slde-oats grama (Bouteloua curtivendula (Michx.) Torr.),
big bluestem (Andropogon gerardi, Vitman), and western
wheatgrass (Agrooyron smithii, Rydb.) (Fig. 2).

The most important grasses occurring on the gentle
hlllsides were buffalo grass, blue grama, side-oats grama,
big bluestem, and little bluestem (Androvogon scoperius,
Michx.) (Fige 3)s The steep hillsides included slopes which
were slignificantly steeper than the gentle hillsides. Grasses
found on these sites were slide-ocats grama, big bluestem,
and 1ittle bluestem (Fig. 4).

The lowland was clothed with a tall-grass complex,
located 1n a broad ravine which recelved runoff water from
the surrounding area., Grasses studlied here were big bluestem,
western wheatgrass and switchgrass (Panicum virgatum, Lis)
(Fig. 5).

METHODS OF STUDY

The seasonal rainfall and delly temperatures were
obtained from records which were collected at the Cedar Bluff




Figure 2.,--View of the upland showing big bluestem (upper
left), western wheatgrass (upper right), and short grasses
(foreground).




Figure 3.--View of a gentle hillside showing side-oats
greme, blg bluestem (lisght color) end short crasses (dark).
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Figure 4.,--View of steep hillside showling little bluestem
(dark bunches) and bilg bluestem. Note how little bluestem
is most common near the rim line at top of hillside,




aLl

Fi e 5.,--View of lowland showing the cover of big blue-
stem (dark foreground) and switchgrass (light center).




12
weather station. The mean temwerature for each month was
computed and comnared with the averae mean for that »Heriod,

The orincinal limiting factor in the ~rowth of vece-
tation in the Great Plalins erea is the freguent deficiency
of soil moisture (Weaver and Albertson, 1944), Total amount
of soil moisture was determined every two weeks to a depth of
four feet by the use of a meotome. Samnles were taken in
dunlicate and an averasze oercent moilsture for the two samnles
was recorded for each depth,.

Fifteen or more rendomly located square-foot auedrats,
similar to those described by Voist and Jeaver (1951), were
used to determine yield =nd besal cover of each soecies of
cress occurring on the four sites (Fig. 6). New quadrats
were gselected Tor determinins yields the seconi season.

To determine montuly and seasonal yields durin~ the
srowins seasons, ve-etetion on each tuadrat was clivped ot
the ton of underlyin~ mulch on the 15th day of cach month
(excent wnen no srowtn oceurrad ) from June to Je ‘tember
inclusive., The clinned forame was air dried, wel-ned and
converted to pounds per acre.

Averaze nercent bagal cover for eacih gnecles wes
determined from many individucl measurensnts. These included
the clivned square-foot cualirats and fifty or more random
semplese.

Growth increment was determined at each clipins neriod,
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Figure 6.,--A typlcal square-foot quadrat used to determine
yleld end basal cover.
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The helght of new mrowth was measured prior to clinning
and measurements were ealso talien on unclioned :rowth outside

of the clinned acuadratse.
EINVIROLMENTAL FACTORS

Climate for thne two seasons was characteriz=d oy low,
uneven distribution of rainfall, deliciency of soil nmoisture
and accommanying nish temneratures and wind velocity.

Total nrecinitetion durins the 1652 -~rowins season
(April-Sentember) a3 11.27 inches, nearlv 5,84 inches below
averace and 19.35 Inches below that for the nrecediing neriod
in 1051 (Tekle I). For the 1953 erowins season, it was 10,9
inches or 6.2 inches nelow averase, ilore than one-helf of
the total wnrecinitation for 1952 fell before the first
cli-ming date (June 15) while less than one-third orf +he
1952 moisture was received durin~ the come neriod.

Above averaze temmereatures occurred from June throu h-
out the remaining 1952 =rowins season ani alse durin— June
and Sevtember of 19535, It is sirnificant that durin~ -eriods
of hich temoseratures, orecinitation weas below avera~e, creat-
ing a condition not conducive to food ~rovth (Tekhle I).

Good rains ere recelved 2nd molsture was abundent
durin~ the early nortion of the ~rowinz seacon orf 1952
(Table I). Therefore, rrowth wvas renid durins the eerly

part of the =rowing season. 3unch ~resses had neny new tillers




TABLE TI.

Reinfall and temperature with devicotion from
normel durins the srcwins seasons 1852 and 1055%,

Precinitation
(Inches) )
April May June July Ausust September

1952 /+ 400 2,00 0.78 1.90 2olE Ooltd
Normal 2,18 3.07 3.82 2,02 2.69 2,43
Deviation £1.82 1,07 =-3.04 =1,02 ~0.,54 -1,00
Normal 2,18 3,07  3.82 2,92 2,69 2,43
Deviation £Qa25 =1l 83 220,27 L1416 =204

Temnerature

(Dexrees 7,)
1952 50 .]- 62 ol 80 0:5 79.3 78 .8 70 .1
Normal liean 53.0 62 .4 T2 .4 78.7 77 06 69.0
Deviation ~02.9 -00.3 A0T.9 #£00.6 401l.2 A0l.l
1953 48,3 60.6 799 78.2 7642 T1l.2
Normel Mean 53,0 62,4 72,4 78.7 TT7 o6 69,0
Deviation 04,7 =01.3 A£07.5 =00.5 =0l.4 £02.2

#This table prenared from reco: igs
Bluff weather station.

obtained at Cedar
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protruding from the old remnants of previous year's growth
and the cool season western wheatgrass had made enormous
growth by early May., It was 15 inches tall on the upland
and nearly 18 inches on the lowland, As the season progressed
temperatures climbed above average and preclpltatlion decreased
thls causing a diminished growth rate of vegetation.

Totel moisture in 1952 varled from 9 to 17 percent on
the upland as compared with 7 to 21 percent on the lowland
(Figs. 7 end 8). Very little difference in amount was found
at the various depths on the upland, but on the lowland there
was considerably more in the first 6 inches.

There were no rains in the early part of 1953 growing
season and very little soll moisture was found in the flrst
two feet from the previous year. Moisture was therefore low
in the spring, but mid-summer rains caused a temporary in-
crease in July. Early season growth of most grasses was
greatly retarded with the cool season wheatgrass being less
than helf as tall as 1t was the precedlng season.

Total amount of moisture in 1953 on upland varied from
2 low of 6 percent to a high of 24.5 percent (Fig. 7) and on
lowland from 8.6 to nearly 29 percent (Fig. 8). Generally
the greatest amount of moisture was found in the upper 12
inches and least in the lower 2 feet of the samples.

In the latter part of May of both seasons the decrease

in soil moisture, due to scanty rainfall, high wind velocltles
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SOIL MOISTURE
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Figure Te.--Average percent soll molsture on upland to
depths of 48 inches taken semi-monthly (June 17-September 15
inclusive) for two growing seasons.




SOIL MOISTURE
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Figure 8.--Average percent soll moisture on lowland to
depths of 48 inches taken semi-monthly (June 17-September
15 inclusive) fbr two growing seasons.
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and risine temnereturss, caused the vemetation to be~in to
show effects of droushte The nleants srowinz in less mesic
habltats were forced into semi-dormancy, Only «resses in the
lowland and more favorable sites continued =rowth, but ct
reduced retes. As the season »roarscsed ond below averace
rainfall prevailed, svecles in the more favoranle hobitets
also besan to succunb to the effechts of drou=ht, and Torcse
vroduction was ~reatlv reduced. Occasional shovers and
nerliods of normel temnceretures were sufficient to »rolong
Trowtn in some =rasses for short neriols, after which they

rescuned thelr ceml-dormant chaoracteristics,.
AESJLTS

Determinetions of basal cover, before thne Tirst

harvest in 1952, and cli»Hvinss and meesurenents made the 15th

Ll
0
b
o}

of June to Sentember inclusive durine 1652 and 165

Aa

discussed under u»nlend, ~entle hillsile, steen Rillside,

<
N

and lowland.

Yields and Cover: Consideradle variation was notad

in vields and besal cover for the gragses studled,
The two short =rasses, blue ~rama and buffalo aress,
rass

were the doninant mZrasses of the unlend. 3uffalo v 2rO=-

duced 1,252 nounds ner acre of air dry foraze durins 1952 and
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1,018 pounds in 1953 (Table II)., This sod forming srass had
a basal cover of T5.4 percent which nroduced only 16,6 and
13.5 pounds of ailr dry forese ner acre ner one percent cover,
respectively, for the two srowlnzg seasons.

Blue grama produced slightly more forace than 1ts co-
dominent each season. In tne 1952 growing season 1,336 pounds
of Torazse ware harvested and only 1,217 pounds in 1953,
Density of growth of tinis grass was consideratly less tnan
that of buffalo grass. Basal cover wes only 50.6 vercent.

The yield was 2644 pnounds of air dry forase per one vercent
cover in 1952, with only a slight decrease in 1953,

These upland dominants hed a greater vercentage of
their forage harvested after the initlal cli-<ping than other
crasses of this habltat.

Side-oats grama renked third in seascnel ylelds with a
production of 1,677 pounds of forage per acre in 1952 but only
1,258 pounds in 1953. XNearly half of the seasonal yields each
year was nroduced prior to the first clinoing. The aversage
basel cover (33.8 vercent) was nucih higher than other mid-
grasses groulns on the habitat, However, the yield ver one
percent cover as much lowers

Big bluestem, the only tall grass studied on the upland
habitat, had a yield each season of nearly 3,600 pounds of
foraze per acre which -ras about a ton wore than that produced

by the dominant short grasses, Blg bluestem, however, is only
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TATLE II,., Ilionthly yield, seasonal yield, basal cover,

and vicld oer one vercent cover Tor crasscs on the unland
for 2 scasons.

1652
o da% __ Bgr Bcu Are Asm
June 15 543 .5 TOT 8 1,00Q,.,4 2,203,2 2,096.8
July 15 27569 205 .5 32%.7 1,0352.4
Au—ust 15 22646 254 .5 210,.,2 lo4,9
Septenber 15 206,8 16<¢,0 127.7 B35
Seesonal Yield 1,252.,8 1,336.,8 1,677.0 3,004.0 2,096,.8
Basal Cover S ok 5046 530 2340 11.8
Lbs,mer 1,5 Cover 1646 26 .4 La 6 128.,7 1777
1953
Bda By Scu Acze _Asnm
June 156 697 o1 5562,.1 E62,2 2,357.9 ].,54-1I )
July 15 208.9 760 o4 31%.,2 516,.1
Aurust 15 202 .4 2ch,0 280,.6 610,89
Sentember 15 8.7 T2e3
Seesonal Yield 1,018.4 1,217.4 1,253.9 3,793.5 1,818.3
Basal Cover T5 ol 50,6 3343 28.0 11.8
Lbs. ner 1% Cover 135 24,2 57 o2 135 .4 136,29

#3ymbols for sech ~rassg snecles are taken from the
first letter of each genue and the Tirst two o Lhe sneclics,
These symbols occur in all tables used tharous~iwout this »aner,
Bde.,--buffalo =rass, 3ar.--blue :rema, Beu.--sidc-oats ~ramea,
Age,--big bluestem, Asm.~--western wueatsrass, Asc.--little
bluesten, Pvi.--switch-rass,
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a minor grass on the upland habitat. Nearly a ton of forage
was produced each seacon prior to the initial elinning; howe-
ever, decrease in yleld was rapid thereafter, Average beosal
cover ror this sod-forming tall rrass was 28 percent and, it
produced 128,7 and 135.4 pounds per acre per one percent cover
for the 1952 and 1S53 growing seasons, respectively.

Western wheatzrass was second in per acre production
with a rleld of 2,096 pounds of forase ver acre during 1952
and only 1,666 pounds during the 1953 growing season. Nearly
all tne forage of this cool-season gresz uzs nroduced »rior
to the June clivping. This species had 2 sparse cover (11,8
percent) which yielded 177.7 and 136.S nounds ol foragje

Der acre per one percent cover, during the growing seasons

'Y

1952 and 1953, reswnectively,

Growth Helzsht of Upland Gragsegs Conciderable

varlation in total increment of srowth wa. noted; howvever,
every specles produced more Zrowth btefors the June clioping
then during any other veriod and »rogressively less weas
recorded at each cli-ping thereefter., Clipving stinmulated
growth in some species but inhivited it in others. for

example, tlg bluestem, blue grema, and buffalo grass hed
more total growth on the clipped areas than on undisturbed
areas (Teble III),

Buffalo grass, verlied from 11,5 to 6.5 inches on the

clipped and unclinoved quadrats, respectively, during the
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1952 growing sezson, and 9.5 to 6.5 inches for 1953, 3lue
grame. had an increment of 11.5 and 9,5 inches on the cli»ped
and unclipoed areas, resvectively, in 1952 and 12.7 2nd S.0
lnches in 1953, Very little difference was noted in the
growth helght of side-oats grama under thase two trectmentse.
Big bluestem was stimulated by cliopins as shown by el rhts
of 26,5 and 27.8 inches, respectively, during the 1952 and
1953 groving seacons on the clioped aress, and only 24 and
2% incines on the unclinped arecs, Clivnving inhibited the
grovth of western wheatgrass during both seasons. Consider-
ably more difference was found in the 1952 and 1953 neights
of wheatgrass than in any of the other species,

TABLE III. Seasonel growth heicht of gresses in inches
on clipped (C) and unclipved (Uc) unlend areas for 2 seasons.

Bda Bar Beu ‘e Asm
Grass
C Ue c Uc C Uc c Uc c Uc

1852 11e5 645 13,5 2,5 175 200 26,5 24,0 20,5 22,5
1953 9,5 6,5 12.7 9.0 17.8 18,5 27,8 23.0 16.0 20.5

Gentle Hillside

Yields and Cover: The five grasses which were studied

on the mentle hillsides showed considerable variatioan in

vyield and vasal cover.
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Yield of buffalo grass was significantly higher than
blue grama both seasons. Buffalo grass produced 1,548 pounds
durlng 1952 and 1,231 pounds during 1953. Nearly half the
seasonal yleld was harvested at the first clipping. Basal
cover of buffalo grass was quite dense (65.8 percent) thus
resulting in a relatively low yield per one percent cover.

Blue grama had the lowest yield of all species on the
hillside habitat. The 1952 geasonal yield was 979 pounds
per acre while the 1953 yield was 1,022 pounds (Table IV),
Average basal cover was 44 percent which produced a low
yield of 22.3 and 23.2 pounds per one percent cover during
the two seasons, 1952 and 1953, respectively.

Side-oats grama, a sod-former, produced slightly more
than 1,000 pounds of forage per acre for each season, The
initiel clipping during both seasons accounted for nearly
half the total yield. Growing 1ln pure stands side-oats grama
formed a basal cover of 23.9 percent and produced 49,6 and
47 .2 pounds of forage per one percent cover for 1952 and
1953, respectively.

Big bluestem produced more than & ton of forage per
acre during both abnormally dry seasons. More than two-
thirds of the 1952 yield was harvested at the lnitial clip-
plng. However, during 1953 more than half the yleld was
produced after the June clipping. Average basal cover for

big bluestem was 24.4 percent. Nearly 100 pounds of alr d4dry
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TABLE IV. DMonthly yield, seasonal yield, basal cover and
yield per one percent cover for grasses on the gentle hille
side.

1952
Bda Bar Zcu Are Asc

June 15 7769 519.1 7873 1,629.,2 1,623.3

July 15 2741 168.8 134,.3 462,9 36245

August 15 185,1 116,.2 150.1 202.9 242,5

Sepntember 15 312,5 1754 1344 115.2 177.7
Seasonal Yield 1,548,6 97%.5 1,186,1 2,410.2 2,406.0
Basgal Cover 65.8 44,0 2349 24 4 5T
Lbs, per 1% Cover 2345 22,3 49,6 98.8 67 o4

1953
Bda Ber Beu Ace Agc

June 15 558.7 509.9 583.6 1,129.9 97945

July 15 452,1 235.6 285,35 6714 33640

August 15 200,2 2324,6 243,5 415,.7 TO4,7

September 15 2047 L4, 6 1547 61.8 27 o6
Seasonal Yield 1,231.7 1,022,7 1,1.T.5 2,278.8 2,047.%
Basal Cover 6508 44.0 23.9 22"04 3507
LbS. ner 17‘; Cover 1807 23.2 ‘!‘:‘7'2 /304 5704




forage was »roduced per acre ner one percent cover each
growing season.

Little bluestem yielded somewhat less than Hig blue-
sten, averaging slichtly more than a ton of forage per acre
for each season. NMore than half of the 1952 yield was »ro-
duced prior to the first clipoping, dbut in 1253 more than
half was harvested after the June clinning., Little bluestenm
had a higher basal cover (37.7 percent) tanan 1id bic bluesten,
and produced 57 .4 and 57 .4 pounds of Torace ner acre for each

perceant of cover during the tio seasons,

Growth Helrt of Zzntle Hillside Gregses: Conslder-
able difference in totel growth hei-ht was recordel. Gen-

erally, growth progressively decreased after the initlal

[¢]

lipoing. However, some Zrasses responded to occasional
short periods of ilncreased precinitation.

The two short grasses, blue grama and tuffelo srasq,
responded to clipping with increased srowths on clinped

L

areas both seasons (Table V). Ruffelo grass was gstimulated
more by clilipping than blue zrama showins an increase of
more than 5 inches on the cli-zped guadrets Juring the 1952
growing seacson. 2lue grama hed more totsl zsrowth each
season, but less difference was noted betwzen the two treat-
ments,

Side~oats grama had & growtih height of 18 and 15

inches on clipped and unclinped areas, respectively, for the
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1952 growlng season. Slishtly less total grouth woas recorded
during 1953, buht the same difference occurred between the
two treatments,

Big bluestem produced ithe most srowth oif 211 specles
on the clinped areas. A clinning stirmulus was evilenced by
the fact thnat nearly 10 inches more growth sags Jound on the
clisred areas than was recorded on the wndisturbed areas
during 1953, Growtih of little bluestem s apparently in-
hivited by clirning since nearly 2 inchss less rowth occcurr-
ed on the clinned areas than on the undisturbed arcas both
seasoins.

TAZLE V, ?eas nal srowth increment of <srasses in inches
8

o 5
on clinped (C) end unclinped (Uc) - entle hillsile areas for
2 32as0nS.

Bda Bor 3cu Ame Asc
Grass
C Uc C Uc © Uc C Uc 0 Uc

1952 12,7 T+0 13.0 9.0 18.0 15.0 27.0 22,5 25.0 27.0
1957 942 6.5 11.6 8.5 17.5 14,5 27.2 17.0 21,5 23.7

Steep lillside

Yields and Cover: Three soecies of orass were ctudiled
on the steen slopnes., There was sipgnificant varlation in yileld
and cover among tihese grasses.

Side-oats prema, a xerlc, sod-Fformins sress, produced
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1,440 pounds of forege per acre during 1952 snd a much lower
vield of 782 pounds during 1953 (Ta-le VI), ilore than helf
of the seasoncl ylelds was nroduced vrior to the initial clivp-
pinge This sod-To mer had a sparse cover of only 1<¢,9 nere
cent which vielded 85,2 and 46.3 pounds ver acre ner one per=
cent cover ror the 1952 and 1953 crowins seasons, respectively.

31¢g pluestem was the hichest yieller Tor Lotn seasonse.
2,852 pounds of forase were oroduced in 1952; however, only
2,534 nounis were produced during the 1053 ~rowin~ seacon,
Necrly nalf of the 1652 and 1¢53 seasonal yiell wves proiuced
following the initial cli-ning. The averazse basal cover of
26,3 vercent was the hichest of the three (rasses studled
on this rabitat., [For each percent of cover 14¢,5 and 96.4
pounds of forage ver acre was harvegsted during 1952 and
1¢535, resnectively.

Little bluestem, a bunch-grass ranked seconi in yield,
producing 2,500 and 1,738 pounds per acre for the two frove
ing; seasons, respectively. The monthly yicld of this gnecles
was hicher then otncr ~rasses durdn; tae drouThity months
late in the growing seacons. Besal cover of little luesten
2lso ranked second (18,2 percent) resultins in 127.%5 end

2.5 pounds of Torage per one nercent cover,

Growth Ileisht of Steep [lillsije Urasges: Some clip-

ping stimulation was noted for all snecles studled on the

habitat. Totel recorded growth helsht of blg bluesten




29

TAZBLE VI. DMonthly yield, seasonal yield, basel cover, and
yield ner acre ner one percent cover on the steep hillside,

1952
Beu Age Asc
June 15 Q12,3 1,816.6 1,436.3
July 15 27342 1,491.9 62543
August 15 122,2 382 44 26647
Septenber 15 132.7 161.5 174.9
Secsonal Yield 1,440.4 3,852,5 2,507 .2
Basel Cover 16,9 2643 18,2
Lbc. per 17 Cover 8542 14645 137.5
1953
Bcu Ace Age
June 15 49l,2 1,157.2 72845
July 15 200.7 5292 30145
August 15 9047 828,0 599 o4
September 15 394
Seasonal Yield 782 ,6 2 S54.4 1,738.8
Bagal Cover 16,9 2C 4 18,2
Lbs. per 1% Cover 46,3 06,4 955
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was 2545 and 23.5 inches on the clipped and unclinoed areas,
resvectlvely, in 1952 and nearly € inches more growth was pro-
duced on the clinped areas during 1953 (Table VII). Little
bluestem frew 24 and 22,5 inches on the clivned end undis-
turbed areas, respectively, in 1952, Considerably more gsrowth
was also recorded on the clinped (26.8) than on the unclinped
(21.7) areas during the 1953 growin~ season. Side-cats ~rama
had a growth heisht of 17 and 16 inches on the clinped and
uncliovped arees, respectively, during 1952, The 1953 growing
seagon had less total crowtn but there was sligntly more
veriation between the two trestments,

TASLE VII., 3easonel srowth increment of zrasscs in inches
e

on clipped (C) end unclinved (Ue) scteep hillside areas for
2 seasons.

Age Beu Asc
Grass
© Uc C Uc C Uc
1952 2555 2345 17,0 1€,0 24,0 225
1953 25,8 205 15.8 14,0 26,8 21.7
Lowland

Yields and Cover: The nichest yielding grass in the

lowlend was arain big bluestem. It produced 6,013 pounds of
forage during 1952 but only 3,900 pounds iuring 1953 (Tavle

VIiII), DMore than half the totzl yleld wes harvested orior
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TABLE VIII. lonthly yield, seasonal yield, basal cover,
and yleld per acre per one percent cover {>r two seasons on

the lowland.

1652
- “Agse _ ___ Asm =
June 15 3,598 ¢4 4,040.8 5,067 3
July 15 1,163.9 64545
August 15 1,163.,9 141 .9
Seotember 15 8T o4 18,.2
Seagonal Yield 6,013.6 4,940,8 5,872.9
3agel Cover 54,7 18,1 54,
Lbs, rer 1 Cover N 27249 171 .2
1953
- - Ace Asm Pri
June 15 2,000.1 1,913.9 2,656.5
July 15 850.6 51%,8
August 15 8377 0645
September 15 123 .4 T2,C 144,0
Seasonal Yield 3,901 .8 1,90549 3,9784.8
Bagsal Cover 34.7 18 odl 5&03
Lbs. per 1% Cover 112.4 109.7 116,0
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to the first clipping, but more forage was obtained at later
clippings than from other specles. This sod-forming grass
had a basal cover of 34.7 percent and 173.3 and 112,.4 pounds
were produced for each percent of cover during 1952 and 1953
growling seasons, respectively.

Western wheatgrass had the lightest yield of the three
species. Nearly 4,940 pounds were harvested in 1952, but
glightly less than a ton was produced in 1953. Western
wheatgrass had a sparse cover 18.1 vpercent, which produced
the amazing yleld of 272,9 pounds ner one percent cover in
1952 and 109.7 pourds in 1953,

Switchgrass rankéd second in yield with a production
of 5,872 and nearly 4,000 pounds per acre for the two seasons
1952 and 1953, respectively. The inltial clipping produced
nearly 2.5 tons of forage in 1952, while more than half the
1953 yield was collected by this early date. The basal cover
for switchgrass (34.3 percent) was nearly the same as 1t was
for big bluestem. The yield per one percent cover was 171l.2
and 116.0 pounds per acre for the two growlng seasons,
respectively.

Growth Helsht of Lowland Grasses: Three specles of

grass were studied on the lowland, two warm-season specles
and the other cool-season. It is very evident the warm-
season grasses accumulated more growth than the cool-gseason

western wheatgrass. The largest amount of growth was found
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prior to the first clippoing (Table IX),

Big bluestem grew 34,5 inches on the clipped areas
and 31 1lnches on the undisturbed areas in 1952. Growth
during 1953 was 7 inches more on the clivped areas than on
the unclipped areas,

Clipoping inhibited zrowth of western wheatgrass. There
were 21.5 inches recorded on the cliope& areas while 25 inches
were measured on the undisturbed areas during the 1952 growing
season. The clipped quadrats in 1953 had a growth of 16.4
inches and the undisturbed areas 22.5 inches,

The clipping stimulation on the growth of switchgrass
emounted to 4.5 inches in 1952 and 6.7 inches in 1953,

TABLE IX, Seasonal growth increment of grass in inches
on clipped (C) and unclipped (Uc) lowland areas for 2 seasons.

Age Asm Pvi
Grass
. C Ue C Ue c Lo P
1952 34,5 31.0 21,5 25.0 44,5 40,0
1953 3640 29.0 164 22,5 46142 3945
DISCUSSION

The two growing seasons during which the study was
conducted were abnormally dry, each receiving about 11 inches
of rainfall, Other climatic conditlons which ailded in making

conditions ungavorable for plant growth were high temperatures
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and frequent winds. However, sporaiic rainfall followved by
cool tenmperatures, provided favoreble ~rowin~ coalitions for
brief neriods (Table I), Yields =iven in this paper could
not be taken as resresentatlve of production lurins a normal
year bub rather of seasons drler than usual,.

Growing condltions of the clivped arecs seemed to be
advercely aifectel by removal of tae cli-ped Zoracre and the
conseoguent dlsappearance of mulch by decommosition and erosion,
Loss of forage and nulch increases soll temnerature and sur-
face evaporation, thus Josterin: a coniition wnfavoravlc to
vlant growth,

The principle 1limiting fachor in the srowtin of veZe-

.

tation in & mixed vnrairie 1s the amount of availadle coll
moisture (Jeaver anl Albertson, 1944), 3hively and eaver
(1039) 1in their investisations of the nlains re~ion observed
that yields decreased directly in vprornortion to availanle
water content of the soil. Soill water is lost onrimerily by
tremspiration from leaves of growlng plants ond by evanoration
from soll surface,

Production of native sressesg usually reachedl ¢ neak
in late spring or early summer ond then declinel durins the
typical summer lroughtse. During the latter nert ol botn sea-
sons, excent for snoradlc greenins, most of the rrasses Jere
in semi-dormancy with their leaves elther rollsd or Jolied.

Costello and Turner (1944) renorted that with amvle suply of
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moisture in the latter »nart of the zrowirns season short
grasses wlll continue zrowthe. Other crasses may respond in
the same manner,

lionthly yields generally followed trenls of soil
molsture. During the early wvortion of the ~rowing seazon
(Avril-June) soil moisture wes relatively amnlie “or rrowth
end most all srasses oroducsd the najor vortion of their

foragze before the Initial clivping. As the ssason prozressed

]

and rainfall 4iminished, monthly yields Jdccrcased sisnificently
(Fig. 9). Some =rasses responded to late summer roin more
rapidly thon others, These svecies usuully nroduced thnelr
yields in “he monta which the rains fell while slower re-
sponding grasses tended to proiuce yields in the succeeding
month, Tne delayed resnonse of csome an=cles fo heavy rains
ig chown in the Auzust 1953 vield which woeg i 2avy as a result
of July rains. The more mesic condition of the lowland
provided Tfor more continuous srowith of the soscles found
there in comvarison to the scme specles on more xerlc nabitats,
Yields for nearly all gr:sses were 1i-hest during 19652
(Fige 9)s 2iz bluestem studied on all Tour habitats was tie
highest producer except on the lowland where 1t wos sec nd
to switchgrass in 1953 Yields of *he tuo short gracscs did
not vary si-nificantly on the upleni, On tne hillside, how-

ever, buffalo zrass producel the ~reatest arount of Toraje.

Yield of side-oats grama was ascertained on the upland,
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gentle nillside, and steen hillside and proluc-ion of this
xeric midgrass was not significantly sreater than that of the
short -'rasses, On th= sentle hillside it Hroducad even less
forazs then buffelo zrass. The conleses on rezob2ra wheatgrass
produced significantly more Torare on the lowland than on the
unlend each season. It was second i thest producer on the
upland cnd third on the lowland hebitat. Nearly cll of its

Toraze was nharvscted prior to the Uirst clinping. o sicn-

ificant varistion ves found in vileld of little blucstem on
centle hillcide and steep :illside Jduring the Ffirst season
tut the - iells of the secon’® season varied considerabl:,
Switchiorass was the second hi-hest foragce »nroducer, Tut
ves Jowxdl in abundance only on lowlan's and ravines,

Jeversl rcasons nay te advenced for veriation in

srowvth en? yield of thege anecles “rovin~ oi. 1iferent habit-

bitats, Albertson (1937)
found that run-off weter percolated more repidly into wmorous
soils of the rocky nlllsides than on othsr creas. DJensity

of ~rovth mcy 2lso have contributed to the variation in rield,.
On creas wnere fae nulceh accumulated year after yeear the bdasal
cover d.creased sismificently which may lower the rield.
deaver end Rowland (1952) .ave reported thet excossive nulch
greatly retards yield - wnrairie species by delaying the

time of startin-: snring zrowth. It £lso has been recodnized




that more moisture enters the soll on which it fells and
evanoratlion is retarded if the ground has & dense cover and
sufficient debris and nulcnh to absorb the water and retard

run-off, A good soil nulch occurred on =ll nebitats,

es»necially tell cress oreas. On the tall

.

crass lowlend,
where considerable mulch had accumulated, the surface soil
nad simificantl; nore molsture than areas of short zrass
(Fise 7 =nd 8). By assuning that different sweciles inhabit
soils on which they cre bezst cdonted, the cnecies present
nay be used as an indicator of varvine noil conditions. If
nay then be stet=d that rezses are limited in production
oy the edaphlc coniitlons of thelr hablitat,

Grasses of the cliuvped areas apneared nore succulent

than the nonclinned ~ra-=ssc durin: veriods of summer drousht,.

o

Long lezaves of the unclinved grasses died boeck from the tins

to o zreater extent thon was observed on the clinped areas,
This is in eagreement witn the ork of Albertson et al (1¢53).

Comnerative study of tile seasonzl riesld and the sea-
sonel neicht of crowth showed only Zeneral correlations be-
tween the two factors, Durins early vart of the Srowing
season many new tillers were formed which increessd tie yield,
but may have reiuced the averase hei~ht. In the latter part
of the cli-ping veriod the number of tillers decreased which
would have the reverse effect on the two factors. Jurinsg

the reriod of seed vroiuction meny of the s»arselr 2istrituted

'
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tillers formed flower heads which would tend to raise height

of Increment in relation to the amount of yield., This was
particularly true of switchgrass, side-oats grama, and little
bluestem, The 2 short grasses flowered much earlier and often
buffalo grass burs increased the monthly yield. The greate

est portion of the growth as well as the major portion of the
yield in most all grasses occurred before the initial clipping.
Generally height of growth and yleld were greatest when soil
molsture was plentiful and decreased as the soil moisture
became deficient,

The tall grasses, while occupying much less surface
area than the short grasses, produced larger amounts of
foraze due to thelir greater height and coarser growth. The
short folliage of the short grass permits more light to peﬁ-
etrate, thus permitting a denser growth at the ground sur-
face. The growth of the taller grasses shade the soil and
the number of tillers produced 1m somewhat reduced.

Growth hablts of the specles on various areas influ-
enced the amount of forage recelved at each clipping. It
was observed thet basal cover of buffalo grass decreased
nearly 10 percent from the upland to the hillside where it
produced the greater yield (Fig. 9). Generally the amount of
forage produced by each specles increased with an increase
in basal cover. The number of tillers produced after each

clipping greatly influenced the amount of forage produced
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per acre. It was observed on the more xeric areas that many
tillers either became dormant or died during the latter part
of the growing season, leaving the remaining tillers more
sparsely distributed and resulted in a lower yield.

Forage yilelds per unit of area were aulte varied
among the grasses. Sparsely populated sod-forming grasses
such as western wheatgrass, big bluestem and switchgrass
produced significantly greater ylelds per unit of area than
the dense low growinz short srasses. However, short grasses
normally have a basal ground cover of 40 to 90 percent while
midgrasses seldom exceed 35 percent.

Total yield is only one of the factors which should be
used in evaludting a given grass species., Probably the most
important factors next to those of adaptation and total yield

are those of quality and palatability of =rasses as forage,
SUMMARY

A fleld study was made to determine the average monthly
and seasonal yields of seven'native grasses as they grew
and produced in pure stands in an ungrazed prairie. The
study was conducted for two growing seasons (1952-1953) on
the upland, gentle hillside, steep hillside, and lowland on
a prairie near Hays, Kansas. The study area was an ungrazed
range with gentle rolling hills and steep hillsides broaden-

ing at thelr bases forming ravines and a broad lowland.
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Grasses which were studied on the unlend were " lue

i

“rema (Bouteloua zracilis (il.B.K.) Lab.), buffclo ~ross

(Buehloe dactyloides (Nutt.) En-lem.), sile-oefts ~rema

(Bouteloua curtinondule (lichx.) Torr.), biz bluesten (Aniro-

noson erardi, Vitman, ani w2stern wheatzrass (L-ronvron

smithnii, Rydb.).
On tne sentle hillside, yields were cscertained Tor

buffalo #rass, blue crams, sile-oabs grama, big bluestem, and

little :luestem (inirovogon sconarius, Flchx.). Grasses on
the steep hillsides Irom which yislais were taken were side-
oats grama, blg bluesten, and 1little bLlucstem,

The fourth area studied was the lowland vhich “rag

clotuied witn tall srasses, bls bluestem and switchrrass

(Panicum vircatwa L.)e. Yield was olso tolzen from western

wheatcrass which occuplied the disturbed niaces on this alte,

Fifteen or more ranlonly locate! squere-Tooh quadrats
were used to determine the yield of each secies of (rocs
occurring on the four heblitatsz, These cuadrats were cliomed
wnen zrowth occurred near the fifteenth day of each nontn
throushout each srowing season {(June-Septomier inclusive).
Clipped foraze was air dried, welched, and computed to
pounds per acre,

The average vasal cover [or eacn snecles vas deter-
mined from many individual measurements, These included

eadings of the clipned square-foot quadrats vesiics Tifty



or nore random samples,

Helght of growth was determined at each clinping period.
lleasurements were nade of nev growth nrior to clinping the
quadraots and also of unelisned zsrowth outside the quedrats,

The totval smount of soll moisture was determined with
a seotome every two weeks to a depth of four feet on the un-
land and lowland, 3Samnles we.e taken in Zuplicate and an
ave.rage nercent molisture for the two samples wos recorded
for each denthe

Climate for the two seasons was characterlzed dy low,
uneven distribution of ralnfall, deficiency of soll moistur
and accompaenying hish temveratures and wind velocity. The tiro
srowling seasons were abnormelly dry vith each receiving cbout
11l inches of rainfall,

Production of native grasses usuelly reached a »neak
in late spring or zarly sumner and then declinel during the
latter nart of the groving season, Geners-lly nore Ioray
was nroduced at the initicl clio»plns when nonthly rate of
growth was at its neximum, Helght of Zrowth and yield were
createst when soll molisture was plentiful and Zecreased as
the soll moisture became deficient. During the latter oart
of both seasons, except for sporadle greening, most crasses
were in semi-dormancy with their leaves elther rollei or
folded. It -ras observed that more continuous Zrouth occurrced

on the mesic lowland than on the otner, more xeric nabltats,



Generally the amount of forase nroducel was cSrectest
from species which occuny the mesic arsas and lovest Trom
those oI more Xeric areas.

On the upland habitat only slizitly more than 1,000

pounds per acre of alr dry forage was harvestel from buffalo

o

grass each season., On the hillside, however, conasiderable
more forage was nroduced than on the unland, but bufralo
grass is only a minor specles on this habitat,

Blue ~rama produced nearly 1,300 nounds of forage ner
acre on the upland which was slishtly more then its co-domine-

ant, buffslo grasse. On the hillside the amount of zir iry

U)

ore e nroduced wes nearly 1,000 nounds ner acre for eachi
season,

Production of cide-ocats grama was not sisnificantly
greater than the yields of short zgracses. Yields varicd Irom
800 pounds per acre on the steep nillside to nearly 1,700
pounds on the upland. ©Side-ocats grama, hovever, is not an
important grass on the upland, out is most abundant on the
hillsidese.

Forage produced by little bluestem did not very sig-
nificantly between the two hablitats, On the steep uillside
2500 pounds of air dried forage was producel in 1952 and only
1700 oounds per acre was narvested in 1953, Amount of Torage
produced on the gentle hillside, where grecter dencity of

growth occurred, was slightly more than 2,000 nounds ner



I

acre per season.

Yields of blg bluestem were harvested on each habitat
studied. The greatest amount of forage (6,000 pounds) was
produced on the lowland and the lowest yileld (2,300 pounds)
per acre wasg harvested on the gentle hillside. Although
blg bluestem was not an important species on the upland, the
small islands of this grass that did occur produced nearly
3,600 pourds of forage per acre each season. On the steep
hillside forage production varied from 3,800 pounds per acre
in 1952 to 2,500 pounds harvested in 1953,

Yield of western wheatgrass was harvested on the up-
land and lowland. On the upland i1t occupied the mesic swails
and produced 2,096 pounds per acre in 1952 but only 1,600
pounds in 1953. On the~low1and, western wheatgrass occupled
the areas which had been disturbed and produced nearly 6,000
pounds of forage per acre in 1952 but less than 4,000 pounds
was harvested in 1953, Nearly all the forage produced by
thls cool-season grass was harvested at the inltial clipping.

Switchgrass was abundent only on the lowland and
ravines. Amount of forage produced was not greatly different
from that produced by its assoclate, big bluestem. Almost
5,900 pounds of forage per acre was harvested in 1952, and
nearly 4,000 pounds during the 1953 growing season. Switch-
grass produced a greater portion of 1ts yield prior to the

initial clipping than big bluestem.
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The tall grasses, while occupying less surface area
than the short grasses, produced larger amounts of forage
due to thelr greater height and coarser growth., However, the
emount of forage produced by each specles generally increased

with an increase in basal cover,
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