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A STUDY OF BEEF PRODUCTION ON 4 LOW
RANGZ OF COLORADO.

INTRODUCTIOR.

The State of Colorado with its 66,341,120 acres is
seventh in size of the states composins the United States.
The 1920 census {1) shows that 29,462,459 acres have Ddeen
patented, 13,274,187 acres are in Hetional Forest Reserwves,
and the remasinder consists of 3tate, Indian, &nd Govern-
ment 1and. The division is fur ther shown by 44.41% being
patented land, 38,05/ State, Federal end Indiasn, and 17.540
unclassified as to ownership. In 1920, 8,985,820 acres of
unoccupied government land still remained in Colorado. (1)

The importance of the Grazing industry in Colorado
is shown by the clessification of 15,071,165 acres, or
about 23% of total asres of 3tate outside of 13,274,187
acres of National Forest Reserves,as chiefly vsluable for
grazing purposes. If the Hational Forest area is includ-
ed, we have about 43% of the State that is used more or
less intensely for grazing purposes.

Statistices further show the importance of livestock
raisine in Colorado since the wvalue of Colorsdo livestock
practically squals the value of all ferm crops raised
anmnuslly. The rank of Colorado compsared with other states

(1) Humber in brackets refers to bibliograrhy
becinning on page 96.



g8 to number of domestic animels on farms, Jenusry 1, 1921
shows horses 19th, milch cows 25th, other cattle 1lZth, and
sheep 1llth,

By considering the foregoing facts,it is self evident
that it is of vital need for an industry which is second
only to mining in importeance in the State, to be assisted
in meeting it8 problems of decreased carrying ceapacitiy and
productivity of the native ranges.

The decreass in the productivity of the rasmge is per-
haps best shown by the observatioms of an old and experi-
enced oattleman®: "In 1886, fat, four year old steers,
averaging 1333 pounds, were sold direct to packers from
the range, In 1887, the fat four yesr old steers sold
direct from the range to packers sversged 1278 pounds. In
1888, the fat four yesr 0ld steers sold direct from the
range to packers averagzed 1228 pounds. But in 1893, the
steers averaged only 1100 prounds snd had to be sold'as
feeders.” Mr. Painter hes exypressed his orinion, "that
the falliny off in weight of grass fat snimals was due
primarily to over stocking of the range and & subsequent
decresse in vitalit{y and productivity of the native zrasses.”

In the opinion of the writer, the solution of the de-
creasing productiveness of the native range and pastures

* Mr. John Painter, Roggen, Colorado.

Ay



lies in & study of the vegetative cover, with the many
ecological factors effecting 1it, and the resulting gains
secured, which is the final analysis, on stock grazed
thereon by some definite system of grazing. From this
wide field, the author has attempted to select a phase for
study end investigation, that would be productive of indi-
cations in the brief period of one year.

Altho this manuscript bears the title of "A Study of
Beef Production on a Low Range of Colorado™, it really re-
solves itself into, Beef Production as Effected by the
Densities of the Native Vegeteiion. If this supplementesry
title is kept in mind the succeeding pages will be mﬁch

clesrer,
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History of Grazinc in Colorado.

Before proeceeiin~ tos diseussion of the methods and
data presented in this reper, it seems woll to briefly
roview the history of the grazing industry in Colorszdo
in order that its present ststus may be better arprreci-
atéﬁ. keny referances from Jtome's History of Colurado (2)
are included here.

The 1livestock imdustry in Colorsdo began with the
migration alongs the Sante Fe irasil, in the ecsrly years
of the Binsteenth Century, for few csravans came with-
out ons or more milch cows, and many had oxen for
freighting. At Fort Bent (ArkanBes Velley), when it was
the celebrated way station, the first herd of cattle xopt
for beef and milk fod plentiful upon the native buffslo
and bunch grasses of the country.

Bestween 1826 snd 1836, the buffalo roamed from Inde~
pendence, Zanses, to the fishines £al1ls on the Columbia
River, but after 1636 they bezan to diminish end by 1640
they had absndoned all the waters of the racifie, north
of Lewis'® Pork. Five yesrs after this ths buffslo had
all withdrawn to the so cslled Grest American Desert., 1%
woas about 1845 that the destruction of the buffalo bpezan.
History records that in 1867 the number of robes annuelly

- traded for by American, Hudson Bay and other fur conm: aanies,
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was 90,000 end this tells not_half of their destruction.
History sgain records, "that in a little more than three
months, in the £all of 1874, over 50,000 buffalo hides
were shipped from the station on the Sante Fe road, and
the total shipment on this and the Kansas Pacific agzzre-
gated 125,000."

The eattle trading of the early days, that is 1660,
about the district of Denver, took on tre form of buying
the trein oxen, when they serrived in June, very thin and
£0ld cheaply by their owners. Jome of these oxen were
fatten=d on native grass, while oihers were driven back
to Iowa for finishing.

Samuel Hartsel, one of the earliest stockmen to
adopt this practise, tells of buying in 1860 the broken
down oxen that were brought in for $10 to $20, and sell-
ing them for $90 to $100 after he had fattened them. 1In
1861, Duke Green and &4 Shook brought in a8 bunch of zood
Shorthorns from Oskaloosa, lows, Hartsel bought these
and was 80 successful with them that he determined to go
back and bring in a larger herd to Colorado. He left
Denver in 1864 and returned in 1866.

Upon reaching Clay County Missouri,»he bought 148
cows and two bulls from Tom Gordon, & well known Short-

- horn breeder of those days. At Fort Lesvemvorth, he pur-
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chased 8 very fine team of oxen, paying 3200. for them,

& good price even in those days. The herd was wintered

at Leroy, Kansss, in 1864. uany Indian sttacks made
travel slow, and, the winter of 1865 setting in, he le £t
his herd at Springs Bottom, near Fort Bent on the Arkansas,
where there was sbundant feed and soldiers mear enough %o
make the herd safe,

The herd. . was tsken to his ranch in South rark eerly
in the suvmmer of 1866. "I considered that I had the pest
herd of cattle in the Rocky kountsims, Tiey were all pure
bred, and as I had the South Park to myself to graze, there
was no chance for them to become mixed with any other
cattle. Two thirds of them were pure white, and most of
the balance were roans. OCne of the bulls was white and
the other a roan.,"

The Herford msde its aggearance in the state sbout
1873, when kr. T.'L. Miller, of Beecher, Illinois, leader
of the Breeders Livestock ASsociation,sold three bulls to
John Zweek, of Longmont. VWherever tried the Hereford
blood made good, and became populsr from the very first
on Colorado rances, )

By 1866, it was estimated that there were 100,000
head of horses and catile in this western ferritory, with
large bands of sheep in southern por tions that were run

by kexicans. At this tire the first cost of cows was high,
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from $60 to $100, but their keeping smounted to very litile.

The discovery of the capabilities of this western area
for grazing is said to be accidental. Theodore J. KelMinn,
of St. Louis, in the Governmment Investigation, thus relates
14%: "Barly in Decembsr 1864, a Govermment Trader with a
wagon train of supplies drawn by oxen, was on his way to
Camp Douclas, Utah, but being over taken on the Laremie
Plsins by an unusuelly heavy snow storm, he was compelled
to fo0 at once into winter quarters., He turned his csattle
loose, expecting of course that they would soon perish fram
gxposure and starvation., But they remained about the camp,
and as the snow was blown off the hishlands, the dried grsass
afforded them an spundsnce of forage. ‘hen sprin- opened
they were found to be in better condition than when they
were turned out to die four months previcus."

"This discovery," says the Govermment report, "led
to the purchase of stock cattle in Texas, to be matured
and fattened on the HNorthern ranges, and this steadily
grew to encrmous proportions, much accelersted by the
building of the railroad.” The first drive of Texas cattle
to the state, was made in 1859, by John C. Dawson. The
number of cattle driven north from Texss, between 1866 and
1884 wss 5,201,132,

In these early days with the whole country from Texsas
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to lkiontana open as ons large feeding sround, it was not
strange that the blizzards should sometimes cause the
cattle to drift several hundred miles off their own ranges
Ag 8 roesult of the open country there came the maverick,
which was the object of legislation for many years, for
they were made property of the State, but later the ’code
of honor' was firmly established, and this matter was

lef to take care of itself,

From 1861 to 1863, the ranges, pariicularly the Ar-
kansas Valley, were infested by thoroughly orgsnized gzangs
of cattle thieves, who stols animals in what are ncw fre-
mont, Pusblo, Las Arimas and Huerfasno counties andéd to0k
them via. Trinidad to Texas, where they sold them., The
most notorious of these gangs were broken up, the crimin-
sls fleeing the country. In 1867 and 1868, s more formid
eble combination, under one Vvilliem Coe, beram to steal
entire herds. This sang hed 8 store, ranch and corral at
Dry Cimarron, and a station juét above Boggsville., Detec~
tives sent after them were killed, snd in 1868, & band of
3000 sheep was fourd in itheir possession st Adobe Creek.
-After they hsd been rounded up, the narrastor of their
fate writes: ‘"shortly after, Coe was taksn from the jail
at Pueblo, and privately humg by & committes of soldisers.”

"A%t Port Collins in 1865, Lieut. B. P, Drake tried

two cattle thisves, found them guilty snd sentenced them
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‘to leave the country never %o returz ag:in, In 1861, after
stealing severasl herds, they were brszen enouzh to ship
them to Xensas City, where they were seized by Coloreado
Brand inspectors. They later served time in Camon City."

In the late seventies, the cattle business of kestern
America began to attract compsnies with large capitsl from
Zngland and Scotlsnd, &nd s8ny companies were inown %o
have reported lerge dividends, some being as high as 30%.
In 1883, Anglish Companies elone, o#ned over 25,000,000 .
ecre8 in the west. Lord Dunmraven's purchase of 60,000
acres in Coldrado, was of this pericd.

Durine these early days, when the range was free,

all thet was necessary was to drive in cattle from Texas,
get control of the necesssary water, and then set down to
walt until the cattle had matured to the point when they
were shipped to Zensas City for beef. The catile ropu-
lation of Colorsdo increased to such & point that the
range was beginninz to be crowded. Followins this con-
dition came the long remarbered olizzard of 1885 and 1886,
when many outfits were cleaned out eutirely.

Shortly after these discouraging conditions, many of
the big outfits went out of business, giving way to the
settlers and the man with smaller herds, whe could give

them better care. Probably the haste in getting out of
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the cattle business by these biz outfits caused the reriod
of low prices in 1892-93, but the man who stzyed was well
reid a few years later.

The Prairie Cattle Company was the last of the big
range cattle raisers to zo out of busipess. In 1916, they
sold their vast holdings, which was largely in the form of
contfgl, of some 2,000,000 acrea, at the high market price
of the yesar, This company was a foreign ccrperatiqn. of
Seottish orizin ard organized under the law of Great Britf
ain in 1881, and all of its msnagers in America, except
one, have either been Scotchmen or Anglishmen. Their
brand weas JJ'and it is claimed in 1886 this comreny owned
54,000 cattle and branded 26,000 cslves.

After the erop fasilures of 1903-04 the settlements
were clesned out, snd those who stayed were able once
more to graze as many cattle as thery wished. r§ith the
gathering together of many herds, it was not many yesrs
before the country wes overstocked to the extent that it
was with the large outfits,

It was in the early nineties that the sheer began
to make themselves felt on the range snd later to crowd
the cattleman basck to other rsuges. This precipitated
the meny range wears.

In 1903, the Government under the Administrstion of

President Roosevelt undertook an investigation of the
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grezing industry in these western steates. In August 1904,
the commission conferred %ith the American Livestock
Aeccosiation in Denver. This meeting was attended by lesd-
ers of agriculture and repressntative stockmen from all
grazing lasnd states and territories. As an outcome of the
meeting the commission recommended that suitable authority
be given to the President wo set aside, by proclamation,
certain srazing districts or reserves. To the Secretary
of sgrioulture was given the right to classify and appraise
the grazing value of these lands, and % collect moderate
feas for grazing pérmits. This was the starting of the
system of grazing on the National PForest, amd it is of
interest to note that it was sponsored by the cattilemen.

At the present time the open range is slmost a thing
of the past, except 1n 8 few isolated sections of {he
gtate, some of ﬁhich will always remain so due to their
unfi tness for sgricultursl purposes, and they cannoti be
homesteaded in large enouch aress to be of much value for
grazing homestesds.

The problem in this state now is to devise 3ystems
of management thaet will secure the gresiest possibls re-
turn from these unoccupisd government lands, and native

pastures to provide the future beef supply.
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DISCUSSICH OF METHODS AND DATA.

GEHSRAL

The experimentsl work for this menuseript wes con-
ducted on South College Pasture, Fort Collins, Colorado,
located in the N. 1/2 3ee. 17, B. 1/2 of H.2. 1/4 and
N.3. 1/4 of 5.%. 1/4 of 3ec. 18, E. 1/2 of S.B. 1/4 of
Sec. 7 snd S5.%, 1/4 of Sec. 8 with a strip of some 2£3.84
secres from North Collegevfasture located in sections
number 7 and 8, 211 of which is im T. 7 H., R. 69 .

The South College Pasture was open range until 17
years ago {1905), when it wes fenced end used as horse
pasture for experimental breeding until the transfer of
the horses to Buffslo, Wyoming on July 1lst, 1920. 3Short-
ly after this date, the South College Pasture was acquired
bg}ﬁgimal Investigation Section of the Animel Husbsandry
Depar tme nt %o be used for Range Investigational %“.ork. The
pasture was allowsd to seed and not grased during year of
1920, but it was subdividad into individual pastures in
spring of 1921 in sufficient time for the grszing season

under discussion.



1., Prepesration of ¥sp.
lapping boundaries.

ohe first consideration of asny pssturs or range that
is8 to be used for grazing, is to determine it's crrrying
cepscity, proferasbly oy s roconnaissance {inve:fory) sur-
vay, if anythinz 1liks acourato cstimates nre to be secured.

A map of gracticzl sweurscy of the srea undser inspec-
tion is the first rosuirement for s roconnaissance sSurvey,
bubt as none existed for the Soulh Ucllezs Josture, it vwes
nacessary to surply ouede.
| The plepe teole (B) with s4adis slidnde (4) method
" was selected as the most preeticsl 9s it gliminatel notes
and kept the map forming as yprogress w2s mede irn the field.
A starting slevaeiion wiihin the pasture was sacursl 9y os-
tablishins & B.le {bench merk) nosr thse main esal pasture
gave at tho omd of Mulberry sirset by running s set of -
lovels from the neares$ U.3. Geological durvey bench mBIK
on the S.W. cormer of 3. 1/2 of 2. 1/2 of sec. 4, townskhip
7 Hey Be 69 Vo, 0no and one half miles diutsnce,

All ditches snd cross fences wvhlch divide the large
pasture intc pasturas l-2-3-4, and other improvemsnts were
noted and sketohed a8 the work ogressed, The boundary
of the lske wss sketohod from points ostablished by the

method of inter-ssoticns. Zlsvations wers astablished by

14.



mo ans of stadie and Abney hsmd level.
Mapping of Vegetation.

From 8 series of observations during the grazing
season of 1921, end to be given in same detail lster (pege 53)
ir the manuscript, it was moted that the steers grzzed only
the grasses to any apprecisble extent. Buffelo (Bulbilus),
Grame (Boutelous), Wheat (Agropyron) and Bluestem (Andro-
pogon) were the only gr=sses that assumed any importence
a8 to area they occupied. Veeds were present, but their
importance was only -hown by occcwpying the ground snd not
permitting palatable graess to grow; hence it was thought
desireble to list weeds and unpsla table rrasses in order
of importence to show their besaring upon the prescnce of
grasses,

In meking all observations and classification of
types, and subtypes of vegetation found in en erea, it wes
found necessary to baseveverything on occuler cbservation.
Fowever, this occcular observetion wss not emrloyed until
after the botanical studies of ground cover by means of
the quadrat method (5) had been completed.

All linear measurements as to sresa occupicd by the
vegetation were taken oy mesns of pscins, Altho this is
not an accurate methpd according to engineers, it is the

mathod employed by the Forest Service and observations show
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that it is impossible to tell accurately within 10-15 feet
where one type leaves off and another begins.

The method employed in the reconnaissance survey to
map the vegetation on & large scale was & modification of
a timber cruising method %o meet the requirements.

To map the lower, more even surfeces of the pasture,
the yrocedure is to go to some outside opoundary and then
step off ary desired distence, say 30 paces, on amtfher
boundary et right snples to guide boundary to establish
your starting point, PFrom the newly established point,
which should be marked, 8 course across the pasture rar-
allel to the guide boundary is determined and the object
toward which you are to pasce is selected. Begin racing
in direction desired,carrying with you the boundsry msp
of the area under insvection and whensver the type or
subtype of vegetation changes stop, convert paces trav-
ersed into feset and map according to scale. In cases
where types to either the right or left of the examiner
m8y chenge, the hat is dropped as s mark and the ares in
question is paced out, mapped, after which return to hsat
is mede and course aecross pasture resumed. In like
mamnner, the types in each pasture ware determined and
listed on map with spprorriate legend. AS progress is

made in running these strips across the pasture, tre
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lines showing changes in vegetation mey be connected Dy
aid of the eyes and definite‘t;pes formed into as large
areas as they comprise.

While the method given above is slow and laborious,
it is productive of results and furnishes the vworking
basis desired.

In the rougher ares at the west of the pasture it
was possible to pace out and map the vegetation from
certain prominent points established in connection with
the boundary survey. The boundaries were also employed
as mentioned for the more level coround in the e=st pssturs.

By pursuine these methods the entire pasture was
mayred and certain areas remspped that did rot asrrear con-
vistent or sccurste when other aspects were tszen into
consideraticn.

Vith the boundaries, cross fences which divide the
pasture into individusl yvpastures (1-£-3-4), zernersal de-
tails, topography and the grass arsas named and mapped,
the field work of the reconnaissance survey w&s completed.
The areas of the individual pastures and types and subtypes
. of each ares now remained to be determinasd.

Measuring of Aress,
The method used to measure the escreage of the differ-

ent sreas was by'the planimeter (6), reading to 1/10,000
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of a square meter. The technique employed for measuriug
the areas of each pesture was the ssme. It is as follows:
the boundary of each individual subpasture was messured
ten times by lightly marking an initial starting point
any where on the boundary and the pointer of the instru-
ment set thereon with the disc wheel set at zero. With
a clockx-wise motion, the pointer of the instrument was
made to traverse the boundery to irpitial point amd the
total sres read directly from the disc wheel of the in-
strument. An aversge of the ten trisls was tsken %o
determine the true srea of each individual pasture.

The measured sres of each individuel pasture is

siven a5 follows:

Tanle 1.
North Center el SeWa Lexe Jdsre
z 1 4 3 meadow

Inst.2d7. for
ground only «4575 <4507 J3213 .3%33

Inst.Rdg, for

lske only .04£0 .0857 <1277
Inst.Rdg.for

tame meadow . 0340 . 0340
only.

Totsl Inst.
rdging. + 4995 +6104 3213 .3933 .1277 . 0340

Ground ares
in acres, {36.40 1567.024 102,816 1£5.856

Lake sres
in acres. 13.44 27.484 40,564

18.



Table 1. {(Condt.)

Nor th Center J.d. Delte Lake Tame
2 1 4 3 maeadov

Tame mesadow o
in acres. 10.680 10.880

Total sacres
in Psstures 159.84 195.328 102.816 1£5.856 (not count7d in
total

Total ac¢reage within ooundary of =211 individual pas-
tures is 583.840 acres.

For the purposes of this paper only the ground area
supportine native vegetation will be comsidered. The erea
of 1laske and tame meadow will be omitted.

The instrument resdincs securéd from messurerments on
may end listed at first of Table 1 were converted in acres
and listed in last part of Tsole 1 oy the followins metiod:

1 square centimeter = 15501 square inches.
1 square inch = 6.4514 sqgusre centimeters.
1 A, = 43,5660 square feet.

If seale of 300 fect to one inch on the map is used,
then 1 square inch on the map equals 90,000 square feet.

There fore 1 square inch on the map = 90,000 sq. ft.

+ 43,5660 sq. ft. = 2,066+ acres.

But on the mar the 1 squsre inch = 6.4514 so. cm. =

2.0664 scres.

Therefore, 1 8gq. cm. On map = 2.066 & 6.4514 = ,32+acres.



3ipce measurement of 1 sg. cm. with the instrument
equals 2 resding of ,0010, the readine of instrument must
be multiplied by 1000 to zet area into squere centimeters.
Then multiply ares in sq. cm, 0y number of 2cres in Sc. Cx.
{.324) to ecusl number of surface acres in the desired arez.

The messuremsnt of each of the individusl f;res or
subtypes within the messured individual pasture areas was
next oStained. The method used was the same for each of
the individusl pastures. All the types and subtypes in
an individual pasture were listed on 8 separate sheet of
paper and a8 each sres was measured with the planimeter
{method described before) the reading was entered under
the corresponding name on separate sheets of paper. VWhen
all areas within sn individual pasture were messured, a
total of each type and subtype vwas made snd the results

tabulated sas shown in table 7 £ below:

Table 11.
Area of Typres and Subtyves.
2 1 4 3
Bames of H.Pasture Central Pssture 3.x.rasture ..%W.Pasture
grasses Inst. A. Inst. A. Inst. P Inst.e &

l.a.%* .0409 13.088 ,1334 42.688 .0745 23,640 .0583 18.550
l1.A.Bo .050z 16.064 .0004 <128 L0047 1.0504 0108 3.iud
1.A.BoBs..0015 480 .0010 .oe0
l.A.Baihd,.0144 4.608
1,A.BoRek. «C360 1156Z0

£V



21.

Table 1l1. (Condt.)

Nemes of U.Pasture Central Pastwe S.Z. Pasture Z.W.Pasture
arasses Inct. A, It A, Inst. A. Inst. A.
1.A.Bu. .D02E .704 .,000z .064
1.4A.Bu.Bo. .0400 1£. 800
l1.4.5.5%. .0012 . 384

l.A.Rck. .0069 1,866 .UR10 3.520
ledect.ad.Bd. 0010 320

l.A.%4. .0140 4.480 .0006 .19£ .0618 1v.776

l.A.%d.Rek. ,0175 5.600

l.4.Y. .0065 £.080 .0315 10,080

l.Bo.(Pure) .0475 15.200 .0242 7.744 .0571 18.272 .0006 .192
1.Bo.A. L0065 £.080 .0724 £3.168 0108 3.456
1l.Bo.Rck. .0059 1.888
1.Bo.Bu. ..03?9 12.128 .00b4 1.728

1.Bo.%d. .0200 6.400 .0025 .800

1.Bo.%.

1.8B0.383, .0020 640
" 1.Bo.Ar. .1264 40.128 ,0037 1.184

1.Bu. .0146 4,672 .0034 1.088 .0489 15.648
1.Bu.A. .0044 1,408
1.Bu.Bo. .0176 b5.632
1.Bu.%d. .0014 .448 0038 1.216

l.An, .0378 12.096



Table 1l.(Contd.)

Name of Borth rasture Central Pasture 3,4, rasture ;.ﬁ;Eastgre
grasses Inst. A. Inst. A, Inst. A. Inst., =2.
l.An.Bo. . 0013 .416 .0015 480

l.An.A. .0067 £.144

1.A[1QROKQRO oOl4O 4.4&0

1.Ar.A, . 0174 5.568

8. Rck. .0062 1.984
7. Rek.rine .0133 4.256 L0109 3.488
1.30ck.Bo. .0030  .960
l.Rck.Bo.%d. .0051 1.632 L0010 .320
1.Rck.An. .0211  6.752 \/.0102 3.264

l.3ck.A. .0131 4.192 .0104 2.328 L0223 7.136
lQROk.A.BOC ‘0079 2.528

3.Rok.Td. .0087 2,784

4.Mg.h. .0004 .128 0002  .064

4.Mg.An. L0133  4.256
4.Xg.Rok. | L0052 1.664
4.)Mg.Bo. .0053 1.696

4.Me.Rek.BoAn ,0120 3.840 .0541 17.312 .0355 11.360
3 vd. .0362 11.584 .0374 11.968 .0032 1.024

3 1 d.Bo. . L0006  .1%%
3.7d.Bu.Bo. L0083 1.696

Bhdest.B,Ar. L0062 1.984
3.%d.Bo.A. .0047 1.504



Table 11. (Contd.)
Xame of N.Pasture Centrsl Pasture :.3i.frastore 3.W.Pasture
gragges Inst, A, Inct, A, Inst, A. Inst. A,
l.3hd. 0150 4.800
1.3%, . 0022 . 7136
leot.2.Ar.%de. 0100 3.200
l.Br. . 0027 .564
4,B.Brush L0012 . 384
7.G. %004 L0037 1.184
Waste 0036 1,162 .0003 . 086 . 0005 «160
Lane + 0004 «128 0013 .416
Corral - 0009 « 288
Ditch « 0038 1.216 0017 544
Transect . 0016 .512 .0012 384
l.Bck.Bo.An. L0033 1.056
4 .Kg.Rek.Bo.Ar. .0128 4,096
4.Mg.Rek.A. | .0300 9.600
Total +4575 146,40 . .4907 167.024 .3E13 102.816 3933 125856
Vegetation
Unpalatable £3.840 27.744 1.408 6.11%
Legend*
* Types Sub-types

1., Grasslsasnd A, Agropyron T Ar. sristids
Se Laeds Bo. Boutelous Ale ondrovozan
He Browse Bu, Buffslo Rek. .0Cck

4. 3lymus ke cercocsrros

S>t. Stipa “hd. Horceum

Uene carcooatus.
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_ Table 11, (foreroing) gives the results from the
mapped survey thet shall serve 88 a workine besis from

which various studies =nd comparisons are msade.

Sumrary.

The necessary map on which to base future studies
was prepared by plane table and stsdia-alidade method
and the vegaetation mapped into types and subiypes by 2
modified timber cruising method, that employed recing
as 8 means of determining the type and subiype boundaries.

The plsnimeter was uwsed to determine all areas. An
average of ten measurements was used 1o determine ares of
individual pastures. The types end subtypes within an
ind ividual pasture were measured ssparately and total
taken, but if this totsl did mot equel the averaze (10 -
trials) meassured srea of the irndividusl pasture the in-
dividusl types and subiypes were remessured until the

total agreed.

z24.






The gquadrets were charted by a convenient method
of two people charting on separate sheets, after which
the sheets wer: matched and e sted together before
filing away for permanent records. The vegetation within
the quadrat was charted on the basis of area sctusally
occupied at the ground level.{7) At the end of this man-
useript & printed sample of a charted guasdrat is rsproduc-
ed. The legend used in chartinz all quadrats and used at
other places in this paper unless otherwise indicated is

a8 follows:

A.- Agropyron, 3t- Stipsa,
B.- Boutelous. Y.~ Yuccs.
Br- Bromus. An~- Andropogomn.
Bs- Bulbilis. Kg-Cerocarpus.
.- KLlymus. Ick~- Rocke.

H.- Hordeum.

While meter quadrats were found best for srass ior-
mations, 10 x 1C meter quasdrats were found best suited
for Cerocavpus formations.

Transeets (17) of varying length were charted in
each pasture to determine the composition of the rocky
formations. These transeets are reproduced at end of
this paper.

Measuring of Species on Charted wuadrats.

The messuring of the ares actually occupied by the

vegetation as shown by the mapped ares onr charted quedrats



snd transects to & deofinite scale that paper permitted
presented some difficulties, but they sre here discussed
under the (1) plenimeter and (2) actuzl messured area
occupied by one stem,

In preparing the chart gqusdrats, it was often found
necessery or desireble to chart the sascfual zround srea
occupied by the compact grasses as Bouteloua and Bulbilis,
while the more open sSpecies as Agropyron were listed as
a 10 otc., which means that 10 stems of Agropyron were
found in one bunch of grass.

To measure all charted quadrais, the planimeter was
used in éame mammer (pége 16) &8s used to meagsure the sgress
on large map (plate 1), but due to smaller sreass grester
care was needed.

In a8 much as orly the grasses actuslly grazed, which
would occupy spyroximstely 95-98% of ground cover, were
beinc considered, they slone were messured., The genersl
procedure .88 t0 preprare a sheet of small notebook peper
for each quadret by listing the represented rlants found

in quadrat and to record measured sres (by plenimeter) ss

follows:
guadrat Humber £0. Kkiddle meadow,
B. 3% A, Al B.
aresa, stems,
« Q279 «0004 . 0004 376 18
« 0068 +0004 «0003
« 0003 « 0009 .00 08
« 0004 . 0005
atc.

L0795 L0117 . 005

0
{sample sheet from potes)
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The numbers under stems zive the total of all ex-
ponents as 83, 85, and 8 of sll Agropyron charted in
gquadrat number 20 end B the totsl of all Bouteloua stems
found.

Zach of the twenty four quedrats and the four transects
were worked up in the msnner explained above and filed for
ready reference.

Piguring Density of Grass within Quadrst.

To convert the instrument readings taker from charted
quadrats to percent of sctusl ground surface occupied, the
planimeter was used to measure a large number of blocks
{1 inch) on the grsph paper (on which quadratis were charted)
in order that an aversge instrument reading .0086 might be
secured for the charted inch squeres. Since one hundred of
these squares sre contained in a quadret, the instrument
readinc or sres n»ouid be .66 for the charied quadrats. The
conversion of total measured aress in each charted guadrat
into percent of whole occupied by kind of plant under
question could now be done by dividinz total messured sres
by .66 to give percent of the area occupied. It is shown
by taking the total srea of B. quadrat number £0 (rage &7
0795 and dividing by .66 to zive 12% the actusal amount of
ground surface (basal sres) ococupied by Bouteloua.

The conversion of total number of stems present into

£8.



actual bassl area occupied is more difficult as it is
necessary to base all celculation on the area of one stem.
The area of one stem of each of the three msin pelat-
able grasses, Agrovyron, Boutelous and Androposon was
determined by actusl measurements of s tems (seed bearing)
of these grasses on charted quadrats a2né other places over
the pasture under varying conditions of grezing in order to
reach a correct average. All measurements were taken of
bunches of grass flush (bassl arsa) with the ground and
the number of stems counted. This method necessarily takes
into consideration the ares between the stems within the
bunch of grass, but this was thot best a8 the sSrowth in
bunches of grass 1s generally so compact that the number of
stems produced represents 8 maximum preductivn for a ziven
basal area. The measurements for Agropyron were recorded

in millimeters as follows:

Stems Ares,
19 20 x 40 - BOO sq. mm.
7 20 x 10 - 200
8 ‘ 20 x 7 - 140
6 8 x11 - 88
11 26 x 8 - 200
ate
7eY 19602 sq. mm..

19602 & 727 = 2649 or £7 sq. mm., or 27 Sq. cm. per stem of
Agropyron.

The area of one Bouteloua stem was found to bs 105 sq.

mm. by messuring 480 stems that occupies a total surfsce
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erea of 50,220 sq.mn. The area of one stem in this case was
much lsrger due to the habit of zrowin~ relatively few seed
bearing stems, but many short fine lesves near to goound.

The sree of omne Andropozon stem was founi to be 100 sqg.
mm,, by messuring 64 stems that occuried a total surface
area of 6,450 sq. mm. The large arez of one stem in this
case was due to much the same reasor as the Bo.teloua. |

The conversion of stems tabulasted from chseried quadrsai
number 20 (page 27) into total area actuslly occupied by
plan ts under consideration shows thsat:

375 a stems x .27 8q. cm. (&sres 1 stem} = 101.25 sq.cm.
L 645.14 sq. cm. {100 square inches area represented by
charted quadrat) = 15.5% of ground occupied with Agropyron.

18 b stems x 1,06 sq. cm, (8ree 1 stem B) = 18.90 ¢ 645.14
= 2.93% + 12% (planimeter measured area ¥,page 27 ) = 14.93 &
the total area occupied by B within quadrat number 20,

By employine the method ~iven above all ths data secured
from the charted quadrats wss converted into percent of area
actually occupied by certain vegetation and listed in teble
111, =siven below:

Table 111.
Summery of measured Juadrats
Pigures in rercent of total area occupied.

Guadrat Transect A B or Bs or 4in. Reik. kg wisted in or-

Number Bo. Bu. der of importsnce
3 2 16.3 A= 16.3
4 1l 14.46 A = 14,46

0.



Table 111.

Quadrat Tran- A B.or Bs.or An. Reck. Mg. Listed in
Humber sect Bo. _ Bu. order of
importance.
5 2 12.88 A - 12.88
6 1 14.0 A, =14,0
BS - c69
9 1 14,79 A - 14,79
10 3 21,00 6.4 11.44 A-£1,Bs-11.44
B- 604
11 3 4,34 13,02 18.9 Bs~19,9,8-13.02
: A-4,34
12 3 17.47 £8,3 B-29.3, 4-17.47
13 3 17.5 40.5 1.67 3400593-17’5’
16(fure) ¢ £9.02 Bs - 29.02
20 ¢ 15,5 14,93 A~15.5, B3~14.93"
22 c 22,67 8.7 A=22,67, B-8.7
28 C 2065 9006 3-9.06,3‘2055
36 2 19558 1.9 A-19.58,B—109
328 2 17.56 A - 17.6
40 1 £1.1 o3 A~ 21.1
42 1 21.5 A - 21.5
44{ Pure) 3 49,2 B -~ 49,2
46 3 3059 17&9 6009 B‘l?.g '85‘6.09'
A—5.59
48 e 10.8 3.44 16,04 Bs-16.04,A-10.8,
3‘3.44
50 Q 15.4 8.2 An-15,4,3¢ck=-8.2
Brushy
MQGG 19.67 6.86 RCk“ISQ‘s?;L.G‘

6.86

1.
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Table 111, {(Condt)

TPransect A. B.or Bg.or An. Rek. Listed in order
Bo. Bu, of importance,
2 9.20 .17 41.6
3 11.05 « 7B 24,3
4 16.38 3,06 14.12
Ave, Rek.26,06,Bo-9 .54
An—5.59

Rote. #Figures given above for esch quadrat are secured
from more or less mixed stands (only where marked rure) rated

in importance of palstaple grasses present.

The average of the four tranmsocts (tsble 111) wss taken
due to the varying conditions perhaps due ito weathering and
erosion of the ground cover that existed on the areas so
designated in the reconnaissance survey in order to secure
an averags figure to represent this itype of ground covers

Preparstion of Density Tables.

A study of table 111 shows 8 striking similarity in
the percent of density of certsin kinds of grass, These
figures further show (when reference is made as to location
of quadrates on the lesrge map) as will actusl cbsérvation,

that the naletable grass cover on level land in the eas%

(93]
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half of the pasture is less dense then that found in the
north individusl pesture, or on the hill sides and higher
meadovw,

By designating the more dcense formstions in zorth in-
dividuel pasture as transect 3 (named in sccordance vwith
isolation ireamsect in north pasture sround and in which
most of the quadiats vere charted), the open formetion in
east part of pasture as transect 1 snd 2 and the remsining
ares 88 average sarea, table 1V on density of grass was we-~
pared. Transect 3 section was preparea by listing densities
(table 111) of all quadrats {#l0-11-12-13-44-46) charted in

and eround transect 3 in manner shown pelow:

Quadrat Primsry Secondary Tertiery
) number
Bs. B. A,
44 49.2 (Pure)
1 19.9% 13,02% 4,34
A. Bs. Be
10 21.0% 11.44% 6e4%
B. A, Bs.
ig 29.5% 17.47%
405% 17.5 1.670
2 T3L.97%
17.48
46 . Bs. A,
17.9% 6.09 3.59
3 87.75
‘_'C}.E

The average of B in quadrats # 12,13 snd 46 (primsry
importance) was found to be £9.23%, The aversge of A. in
quadrsts #12 and 13 (secondary importence) was Tound to

be 17.48%. The average of £ in quadrats + 11 and 46



(tertiary importance) wzs found to be 3.96%. The avwerage
of Bs. in quadrats # 10 amd 46 (secondary importance) wes
found to be 8,76%. It will be noted that where more than
one desicmation of primary importance wss listed in sbove
grouping, an averaze was taken on presence of this area
t0 secure more sccurate density for pasture two. In casse
of srecies of secondary importance, sn sversge wes &lso
teken, a8 was the case iq the tertisry importance column.
The figures given sbove are rearranged &nd listsd in
transect 3 section of tzble TV ziven below:

Table 1V.

Percent of total ground occupied by different
kinds of grass.

Transect 3.

A - S o e - "‘"ﬁwe.
A - 21,0 rrimery. (Quadrst # 10)

A - 17.48 Secondary.{(Quadrat 7 12 snd 13)

A =~ 3.96 Tertisry. (Quasdrat # 46 and 11).
B - 49.2 Pure. (44)

B - 29.2 Erimery (12-13-46)

B - 13.02 Secondary (11).

B - 6.4 Tertiesry (10).

B8~ e~ Pure

Bs~ 19,9 Primary (11)

Bs~- 8.76 Saecondary (10-46)
Bs~ 1.67 Tortiary (13)




Transect 1 and Z.

A - ~-~----Pure

A - 17,10 rrimary (3-4-5-6-7-9-36-36-40-42).

Average,

- 32.4 Pure
17.4‘ Primary.
- 12.1 Secondarye.

> B > b
i

- 4,1 Tertiary.

Bo~- 49.2 Pure
Bo - 24.2 Primary. .
Bo - 9.6 Secondary.

Bo - 4,9% Tertiary,

Bu or Bs £9,02 Pure

18.00 Erimary.
- 6.00 Secondary.

- 1.7 Tertiery.

An - 15.4 Pure
An - 16.4 rrimary
An - 8.41 cecondary.

An - 3.59 Tertiary.

55,



Table 1V.(Contd.)

Rek., = 19.67

*Use in Lg.Rck.Bo.AT.

In Mg Zck Bo A use

9.54 3.59

The same method for snalyzing and rearran’ing
quadrats §#3-4-5-6-2~36-38-40-and 4Z {10) into transect
1 and 2 section of table 1V was employed.

Quadrats 7 14-16-20-22-28-48~50 vwere not ineluded
in trsnsect 3 or tramsect 1 snd £ section of table 1V,
as they represent demsity of groumd cover iz various
rerts of pasture, are now analyzed with all gquadrats in
tronseet 3 and transsct 1 and £ districts and rearranged
by metlhod euplained before, into average section of
table 1V, These fizurss represent averavse density of
prass for the entire vasturse.

SUMnary.

The quadret wes adopted as the most converient
me thod of studying vogetation.

The basal ares occupied by the rative vegetation
wes messured by meens of plsrcimeter from the cherted

quadrats,

30



The density of grass within & quadrat was deter-
mined by considering only surfsce asctually occupied &8
a percent of entire quadrsat,

Density tables were prepared by using the density
of grass in gquadrats by considering the importsance of
differenf kinds of grass as to whether they were prim-

ary, secondary or tertisry.

37.



111. Rumning of Steers on rasture.
General Plan.

Good pasture or range shows itself best by the
actual zain secured on livestock. Chemical analysis,
lensity of forage, ralataebility of grass and weeds may
be discussed, but are of secondary importance.

Mr. L. 3. Douzlas, Grazing Inspector for U.3.
Forext Service made & venerel reconnsissance survey of the
South College Pasture in the fs3l11l of 1920, from vhiech 2
tentative cllotment for the individusl posiures wes defer-
mined to be,

52 head of steers for South pasture 7 3 and 4.

17 head of steers for Cenmter rpasture 7 1.

13 head of steers for Horth pasture 7 Z.
62 total.

The genersl plan of the experiment determined upon
by Mr. Maynard and Mr. Douglas was to divide the lurge
pasture (583.84 A.) into four individual pastures (given
below) in order to test out the three most commonly used
sustems of grazing. (9)

The divisions were:

Numberx
l. Jenter pasture-check-turn stocx on in sprineg st

inecepiion of plant Trowth, 195,328 A,

2. lorth resture-deferred grezinc-stock withhelad



for 10 to 14 dzys from pasture after inception of rlant

growth. 1569.640 4,
S, Defored rotation grazing with sbock withheld
South pssture
4, for 10 to 14 days after inception of

plant groﬁth snd to graze # 3 in spring until § 4 seeds
after which grsze # 4. #3 125.856 4.
74 102.816 A.
583.840 A,
Animals Used. '
In the spring of 1921, 62 range steers were secured
fram the Western Slope of this 3tate and delivered in
F{. Collins, Colorado.
These steers were mixed Hereford smd Shorthorm, two
year old.rrades in thin condition, suzgestinz that they
had wintered on poor ranze, but they possessed vood bons
and fair to good quality.
Wweighing and Weirshts.
After seversl days of feeding to give steers a
chance 40 fill to normsl veight, they were branded with
progressive numbers from 1 to 62 {0 ma&ke individual identi-
fioation easy. Hext, individuel wsights (an 3rd, tablexy)
were saken of steers noting the breed and condition in each
caese. From this initisl dats, an allotment sheet was pre-
rered, balanciugz the initial weight, breed and condition as
near a8 possible to distribute the necessary animals into

each individuel pasture,
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The following morning 17 of the sllotted steers were
turred onto the center or check pasture (Ho. 1) as ihs
grass was getting s fair sta}t. The remeininz 45 steers
on the Rorth College pasture to be held in reserve until
the desired deferred period for pastures 2-3 and 4 had
been accomplished,

The desired deferred periods, to permit a good
start of grass in pastures rimber £2-3 end 4 were reached
on May £26th. On this dsy the individual veizhts were
teken on all (6£) steers. Thirty-two heed freviously
allotted) were turned into 3.%W. pasture number 3 ard the
remaining 13 {previously allotted) were turned into
nor th pasture y £, Individuzsl weizhts vere again taizen
on the following days {May 27-£8) in order to secure the
best possible average weichts to be listed urnder date of
¥ay 27th., (table V. V1, V1l) in recocrds. Periocdic
weights were taken sever thirty dsys with reirbanks stand-
ard scales located at corrals in pasture. lLore freqguent
weights were taken near the end of grazing season to de-
termine amount of loss in weignt as season closed. (Table
Ro. v )

Weights In sll casses were tsken between 10 A.k. and
noon after steers were rounded up &8s quietly ss possible,

taken past lake {to drink what water they desired and

40,



coraled with 25 little excitement end hardling

28 necessary. Individusl weights were taxen of
steers in each pesture every 30 days after Kay
£7%h, with group weig?gs or October llth. The
percent of total gaiz_x;eaeh of the tables V, V1
end V11l given below was secured by dividing gain
secured during each period by total zZain betweer
initial and final weighta. The method of analysis
Tor each table 13 given in sach case in right hend

column,
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Thé above tables, besid s the seneral infomation
which the; contsin, bring out very clearly the seasonzl
aspect of the gains secured. The 30.9% of total gain
made dur ing June and 20.2% during July by Center rasture
(no esrly protection) is exceeded by Horth Pasture (esr-
ly protection of 24 deys) with 37.5% for Jume and 24.9%
for July and further exzceeded in the czgregate witn
37.1% for June and 26.l% for July for the lorth rPasture.
These figures show that the greatest zsins were made
during the main growing period of the gress., They fur-~
ther suggest by fluctuation in weights during August
thet zreater consideration in future should be given
gains secured and seasoual importance of most important
grazed vegetative plants.

Management.
From tables V. V1. and V1l. civen sbove the follow=-

ing fimures may be csrouped:

Pasture Days Ave.season- Avg.daily
Grazed 81 rain, gain
Center Pasture 174 315 1lbs,., 1.81 los.-check-turn
Q on esarl;.
Rorth Pasture 150 278.6 " l.86 ™ - defered
grazing,
south Pssture 150 245,7 ¢ L.f4 " - deferred &
rotation
grazing.

The above figures bring out very clesrly the results of

the different systems of pasture menagement for the past yesr.
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I% %111 ve ﬁoted that the Center rasture made thse
largest average gsin for the zrmzing season, due to
the 24 days longer zrezing period. The Horth and South
Pastures with 24 days less grazing period produced smaller
aversage seasonal geins, showing that in no case was there-
any apparent shortage of grass for grszing.

With a progression of years the advantage of the
di fferent systems of managemsnt should become more appar-
ent. It is believed that in a8 fev. years, the vegetation
in Center Pasture will be weakened somewhat by the earlier
grazin~ and as a result the aversge sSeasonsl gain will be
lowered, In the case of the other passtures, it is believ-
ed that as thg vegetation orows stronser asnd seeds better,
thet the average ssasonsl Zain will be ipcreased. Time
only can determine this rcint.

The average d4pily oains brin - ouft the soove coneclus-
ion with the exception éf the North Pasture, which is to be

discussed later, on page 79 of this menuscript.

Salt,
Block salt was aveilsble to 2ll cattle 3t or near the
suggested sslting locations shown on lsrge m8p. A summary

of the salt utiliged during season is given below:
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Table V11ll.

# An- Lbs., ‘imt.per sea-  Lbs.rer Cost sslt Seasonal
imals. used. <on per anim2l month., rer acre cost emim~sl

C~-Pasture 17 70.5 4.1 « 55 . 0066 . 0615
N.Pusture 13 40.5 3.1 .60 . 004 . 0465
S-Pasture 32 60.0

o8lt charged at 1 1/2¢ per pound.

Why Steers Loose Weight in Fail of Year
When Grazing on Grass.

A study of table V resdily reveals the fact that, as
the grazing season advances, the rate of gain made by graz-
ing enimals decreases, until there is finslly asn actusal
loss in weight durinz the last period.

By chance this loss in weight by grazing animais was
forceasbly brouzht to light the last of September. The
analyzine of the grass presented itself as the most feas-
able method of sttaclk. A chemical snalysis of the four
importent grasses, from s greazing standpoint, wes made of
matarial collected on September Z¢th and October £7th. The
results of these snalysis are incorrorated in the following

table:
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4 eriticel exsmination of the sbove %table shows that
in all cases, with exception of Bouteloua gracalis, the
erude protein content decreases and the carbahy%gﬁfe con-
tent incresses as the sesson approaches the engfthe life
cycle of grass nears completion. The same conclusion is
shown to be true by Henry smd korrisom (1£), for Zentuecky
Bluegrass, 2nd studies csrried on by Tyoming Zxveriment
station. (11)

The loss in fell zrezing is a rhysiolozical onme. &8
the 2rowing seasson for pleants advances, the days of the
late summer graduelly become shorter, which means lowar-

"ed temperature which reflects itself on the plants by de-
creasing the phytosynthetic asctivity, (12). It is suprosed
that cold westher causes the chlorophyl to deteriorate, (13}
which in turn causes the pldnt to loose its green color, and
it 1s supposed that the phytosynthetic activity of plant

is impared to such an extent thst the simple sugars sre

not condensed into starches anmd sre not fur ther built in-

to proteins, but are stored in form of simple caroohydrates.
If little or no cusars are formed into proteins, it seems
reasonable to suppose the protein content of the plent will
be @ecressed somewhal by the metabolic proeesses of the
rlant,

Another explanation civen for the chemical chznre in
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plants as the plant graduslly looses its greem color 1is
jncluded in the following (uotation: "The simultateous
rresence of carotinoids in veryinz amounts undouotaoly
serve to modify the amount and cheracter of the radisant
energy absorbed, &s these pizments aosorb different
parts of the spectrum of light ard hence undoubtedly
rroduce a2 different chemical activity, or zctinic efiect
of the absorbed ensr-y. (14)

"Indeed there is much to curport tle view th=at ithe
autumnel changes in feliage ricamsnts nave the fhgciold;-
ical functions of absorbine hest in order %o hzsten itne
metobolic rrocesses of ripermre and rreverstion Ior win-

ter defolistion. 7The rerpid snd orillisnt chanpges in
folin e colorin~ after & snarp froot xills the tissues
and meke: rapid trancolocation of food material of tne
leaves %o the storare organs immedisatcly ncececseary, hawe
been explained as the response of the pigmentation of
the leaves to the need for incressed heat apsorption.” (14)

It seems ressonable fto suppose that a part of the
protein cantent may be broken dovwn into sirpler compounds,
in this translocation of plant food for storsze in prepar-
ation for winter and with the dropping of the grass' ssed,

f

the snalyzed plant will show a dec essed yercentore of
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proteins and an increased percentsge of ecarbonydrates.
Beginning with June 1lst, observations were made
every day or so, 88 weather and trapsporistion permitted,
to see that the steers were being held in their right
pastures, to determine the seasonal imporfance of the
different kinds of gress, the kinds of forage grazgd
wvhere possible, the condition of grass as the grazing
season progressed, and the pereent of palatability of

the different grasses.

Seasonal Impor tance.
The seasonel importence of the grasses found in -
the South College Pasture is best shown in table X,

riven below:

51



[

ymzmxg;@a\ a0y ‘pAyomysodiTo g
(LT-9T=4T) *Be1 (A°g'H) 8FTIORI8  °g

*(weT) sTTBIOUTADI(G
uo.-odoIpuy

(Ustwg ¥ uqiIog) jjheswpy  °y

opBIOTL) ‘Aoroedn ‘e3eTTO) ,8I8Y0TL] JO
Jueeyn xouvsojoxd Aq UeATH 9INj08T WOIL,

¥-Yeli17) \N el v
-qzodut ou sBvY
3T 3eYq eangysed "peucjysesnd
UT uUnowe Trowe 97 aswad
yong  *3urjes 8yl ezwid uo8wes Up ATIve
sSTUSAS Y BURY BYS54e ey Butgee usA exIewsy *9
Buipess fraoi jUSIXe oyl -sxd sumy
ATIel TV e3e] Tty 1y ATxey pezeld uosesg °*S
‘ul o1
dsog SOTTBUS 33 9T umouy desqg deeq ‘%3 4 eufJ «B8300Y *4
~ dee( peyoung
38T °3ny

02=4T ATnP OT-T LAInp Dg-0T 2908 T¢~0g2 ATOr

T¢~02 ATnp 03 4T ATnp  peanjew peas °¢

GTI-T sunp  OT-1 GuURNf G&GI~{ Jay 0Oz-4 cung

*dg  wvdijs espiolsijoup (Tyrun)

0g-6 sunp og=-9 aunp uojjonpoxd JTeI8 °*2
ISMOTI JO 9%e(

ENJBONIJ B8TTIOBIS
uododoapuy BuUOTeNOg

BYITIITNG

BLOBTIUOT
ePIIETAY

Tries®my
uo1kdoxBy

01J13Ud103 'q

S8®RIH IBedg OTBIJNG WelEeNyg  owsds

66018 3BOUY  UME 90Xl Wowmoy °®

JusTg JO ewey °1

*89889I5 JO

eourjrodwuy TBUOBEES
*X JTAVL




The results of the ocoservations contained in taole
V111 show the period of growth and the importance of the
various grasses for grezing. It will be noted that the
relatively unimportant graesses such as aristida =znd stipa
are early maturing, during the period vhen much moisture
ususlly prevails, out with the coming of the first in-
dication of less moisture the stiff awns on the hesds
sere produced and from then on stock will avoid zrazing
them, %ithout doubt the Agropyron snd Bouteloua srasses
are the important forage producing plants s is shown
by lerge ares occupied in pasture {(plate 1) and the 21l
sesasonal importance in which the - msy be srazed, Bulosilus
has sll-seasonsl importsnce from & grazing standpoint,
but since it is & low, matted grass the actusl extent of
grazings by cattle, who prefer & taller grass that they
can get their tongue around, is questionmole. 4sndroposon
is of late seasonal importance for it uoes not show much
signs of growth before August 1lst, snd its importence as
a grazing crass starts about the middle of this month and
continues up until the stock are tsken off the pasture irn
late fall. It is found on the higher hills among the rocks
end during it's period of graszing importsnce it was grazed

vary closely.



It was intended to determins the kind of grass most
grazed 1in order to work out the relative pslatability
(usability) of the di fferent kinds of grass by observing the
cattle, a8 they grezed, from 8 saddle horse; but as 8 horse
was not available it was decid2d to cusge pr2fereuce for
different kinds of grsss by noting the type and sub-type
sreas most frequented.

The observations given belov are incomplete, but they

can be condidered as indicetion of preference of grazing

animal s,
Table X1.
Kovement Observat{ons of Stegrs on ‘asture.
Date C.Pas%pre. H.PastZre. 5.3.Pagture. S.j.éasture Time
June 1 17 ¥, Hill 13 Lake £4 i.1hest 10 s.le1m

& ur.orsse

2 Rained - not out.
3 17 3%.Hi11 13 &, 11 S.5,. 40, moonon
£l Upe.
4 Rained "
5 17 N.Cory 13 H.Bo. £1 Jp. P
G 11 N. ag.
6 17 A&, 13 L. £1 Up. "o
11 li. Ag.
9 17 =, 13 % - 21 Up. nooow o
11 H. Ag.
1 17 L. 13 C. £l Up. momo
11 N. Ag.
16 17 . 13 C. 14 =, o0
18 Up.
20 17 L. 13 L 27 B. noon T
5 Ups
23 17 L 13 ¢ Up. LA



Teble X1.

(Contd)

Date C.Pasture. fl.Passture, ..h.rasture. oe.s.bPacture Iimgl
Junse24 17 3. 13 i, 10 A.iet0 1,3
g5 17 L 13 H. 32 B. n @0 L
26 10 L. 12 ii. 14 Up. LI "o
7 . HL 18 H. Bu.
27 Hill 13. H. Hill. non non
28 17 2. 13 L, 32 Upo " n LU
30 17 2. 13 L. 14 REu. noon n ou
18 Up.
July 1 17 4. 13 L. 18 Up. noon nom
14 thed
5 17 & 13 n. Up.Hill nom non
6 17 B 13 H.C. 19 Up. noon non
13 ke,
13 10 4. 13 L. 32 Up. n n -
7 Hill
15 17 C. Ac. 13 1. 32 H.Az. 6 5.
16 17 ij. 13 H. Up. " 14
£ 1T de 13 Ha Ur. 10 ZL...%0 BR:
<5 17 2. 13 Lake 10 Bu, w n Hon
2 Ur
26 17 :l.;.Aga 15 :ﬁﬁ LSKG lo Upo n " " n
22 L.Bu * Ag,
&7 Hill 13 iah. SE 1 JAZJE 3Zu. " " non
£9 Lake 15 _‘Lé.?’f. ‘Li.(;;. A::. n L] b 2 1
30 17 4. 13 L. £0 Lake " " now
1 s.¢. Bo.
Aug. 1 17 =, Hill to W, 20 v.h. Bo. nooom wou
12 N.VR. .ﬁg.
-7 17 B. 32 5.C. Bo. mooom non
Legend.
4 - Sast. 3 - South
N - Horth T - lLast
L - Laks For others refer to

55,
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0f the above toble X1, the observetions on the centar
rasture should be considered more sccurste due t0 accessibil-~
ity afforded to yer:son on foot.

The gencrsal tendency ol steers im center pasture to
raze in eastern rart, that ic east of insctrument rlots to
:80t ooundsry fence, seems to show tmeir prefer cnce for the
~suteloua (grasma grass) found in %.is section. Obscrvation
auring and at end of season showed this area of Bouteloua
to be closely grazed, out the aristida found in this sres
remained standins spparently untouched, for the seeds and
awns were perfectly formed and remained intact on plant.

The steers of the Horth bPasture seemed to show prefersnce

for the north rart of that pasture, which is very largely
3outeloua, obut the Stipa, 21ymus and Aristids found therein
seemed %o remain ungrazed for they produced flower stalks ard
seeded very esrly in season after vhiech they remsined un-
touched., The marked rreference to ~rege the areas ur ire
first hill in SouthWest Pesture naey be asttributed to the
l-ree percentage of Boutelous grass found there or to fne
shade that the few prine trees afforded.

the sum totsl of these observetiom seem t0 vshow & :rei-
erence on the part of ths “razins animals for Boutelous and
this statement is suostantiated oy data presented in taole

X1X and discused on page 65 of this manuscript.
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The effect of grazing on the grass cover with refer-
ence to0 it's future productivity, can only be éetermined
after a period of yesrs; hence 1t 1s outcide the score of
this paper to more than discuss the methods thet have been
found in the past to reintain & forage cover under con~
tinuous grazing.

The grazins experiment on South College rasture was
evidently organized primarily with an idea of testing out
the value nf the different systems of pssture management
over 8 period of years under Colorado condiftions and the
writer believes that it is productive of results. The
known methods of pasture or range manmsgement that are
commonly emrloyed so that grass cover c¢an hold it's own
or increase in productivity while bheing zraszed are "defer-
ed and "deferred and rotation™ grazing. (9) - (18) -{19)

The deferred system consists of holdins the stock
off of an area to be grazed until the sheath about the
grass culm bezins to burst snd the fruitin- stem is sent
up. This stage is generally reached within 10 to 14 d=ys
after the inception of plant zrovwth in the sprinz. 7The
gensral reason for this system of management is to give the
rlant a8 good start in growth in sprine in order that it may

successively meintain its food-life processes for constinued



growith in face of contimous Jjudicious grazing. It is stated
in plant physiologies that green (chloroph;l;) rleant tissues
possess the power of food msnufacture and as this green tissue
iuncreases, (20) it seems ressonable to suppose that more plant
food is produced vhich incidaestally results in more foli=zgze
or forage production., This slso permits the storage of plant
food in the fall if foliage still exists, which has the zenersl
tendency to protect the crown of ths grass plent and to rromote
earlier egrowth next season.

The deferred and rotation system of graszin~ %takes into
considarnation the above method, but zoes one step furthsr,
in that grezing is deferred from the d=scired sres until affer
a crop of seed has veer rroduced oy the rlants, after which
stock is turnsd onto the deferred area for comvrlete end
thoroush rcrazint, The weferred yastwe (Ho.4) in the college
experiment was considered to hsve seeded o) July z6th. Tae
complete and thoroush grazing is prosecuted with much vigor
to insure the shattering of the seed from the flower stalk and
it's thorough covering by the trampling from the feet of the
grazing animals. The succass of this method depends upon
having two or more aress that are controllable, prefersoly
under fence, so that the rotation from ons arsa stocked to
carrying capecity of both sreas mey be deferred until the

desired time. & five year method to be employed for maonaging



ing the 3outh fFasture is given as follows:

Pastures
Year 73 #4
1922 First Last
1923 Last First
1924 Last Pirst
1925 Pirst Last
1926 First Last

The two year rotation ~iven above is for the purpose
of 7ivineg the zrass sseedlings 8 chance to zet started to
a point where they c¢an much better withstand srszing.

The original intention was to follow the grazins
steers on & seddls horse, in order to obuerve clesrly
what vegetation waes actuslly consumed. 3ut sines this
prlen was not possible, I have attempted to show the
nalatability as well as preferemce for certzin plaunts by
the total gsins secured on animals comparsd to percents:ze
of total erea occupied by plant in gquestion. rhese re-

sults sre summarized on psge 56 of thi: nesuuscript.

Special studies of steers and gainms,

The individuslity which exists among steers as well
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a8 amon~ people was sugzgested by the fact that some
steers made extra heavy gains during the grazing sesson
while others madc very light gsins. To determine the
extent of these differemces amd the possiole indications
it might lead to, on the relative palatability of the
different grasses grazed, a statisticel study on the

. basis of actual galn in pounds made during the grazing
season was undertsken.

The methods selected for statistical study were
average deviation, (21) correlstion, (21) snd the sur-
face of distribution (21) on basis of daily cains to
bring out individuslity of steer.

The aversge deviation (A.D.) was selected for study
to brinc out individusl differences. Aiverages %ell
nothing concerning the preformsnce of individusls, but
the average deviation gives the possible deviation of
individuals from the aversge snd serves &8s a mesns %0
check performsnce.

"The coefficient of correlation is a figure {not exceau-
ing one) thaet represents the interreclatiomship that exists
‘between two parts or traits coordinstely, independently
or asntagonistally.™

The results of these studies are given below in tables

X1l, X111, snd XlV,

&0



TABLE XIL
Center Pasture = 174 days

Number Breed Weights Weights Seasonal Daily
of and May Octe Gain Gain
Animal Condition 3d 34
1 Hems 695 1065 370 2.1
3 Br.Co. 695 1070 375 242
6 HoCo. 600 910 310 1.8
7 H.Br.m 700 1010 310 1.8
9 HoeBr.f 640 985 345 2.0
10 Hem, 580 785 205 1.2
15 Br,.f. 670 975 305 1.8
16 Home 665 970 305 1.8
17 He BTeMe 670 1000 330 1.9
18 He 8800 1085 285 1.6
20 Hefe 670 970 300 1.7
30 H{m, 7725 1030 305 1.8
31 HeCOs 755 1105 350 2.0
39 H.BTem. 785 1055 270 1.6
50 Hom. 695 1020 325 1.9
57 Brom. 650 960 310 1.8
60 Hems 725 1080 355 2.0
Total 11720 17075 5355 3140

Avae Seasonsl

flain 689,.,4 1004.4 3156

vAV. Da iI"

Gain l.81 1.8
As Do 2848
Correlation « 88

ol



PaBLI XI1IX,
Horth Pasture - 150 days

Yumber cBree’ Welghts Welghts sSeascnul Dally
of and Many Cet, Gain Gain

Animal Condit om 27th 24th
13 HeBrem, 816,7  11E5 B38e5 _ 2e3
14 EsMe_ 606.7 880 243543 leb
21 Eefla 701.% 980 278.3 1.9
22 Hef,  791,7 1040 24843 1.7
34 HeMe 71540 985 RB70eU 1.8
41 Home 840.C 109G 250.0 1.7
42 Hefe  776,7 1070 295e3 240
43 Homs 78607 1000 51303 led
46 Brems 868,53 1180 311,7  Ze1
49 Heme 691, 7 985 30343 240
54 HoBroms 76647 1045 27843 1.9
6§ Brome 788,38 1185 361.7 2.4
58 Hetme 698,3 930 22147 16

Totsl 9848,5 13470  3621.9 24.4

ﬁ;;szaﬂsgml Gain  76/¢B 103641 37566

Gain 1486

oD Bel

i—"

Correlation + 84




TABLE XIV.
South Pasture - 150 days

Fumber Breed Weights Weights oSeasonal Daily

of and May Oct. Gain Gain
Animal Condificn 27th 24th

2 Ho fo 8056 1060 255 1.7
4 Home 78343 1040 2567 1.7

5 Ho £, 810, 1025 215.0 1.4
8 Br.m, 69647 9756 27843 1,9
11 Hoe COo 645.0 900 255.0 1.7
12 Ho fo 7717 1020 248.3 1.7
19 H.m, 830.0 1095 265.0 1.8
23 HeBrome 740.0 950 210.,0 1.4
24 Ho fo 78540 1020 235.,0 1.5
25 Br.f, 741,7 1030 288,43 1.9
28 HeBrofe 776.,7 1030 253, 3 1.7
27 Hefo 74343 975 231,7 1.5
28 H. £, 73040 960 230,0 L5
29 Heme 74843 1030 281.7 1.9
32 He GO 725,0 1020 295,0 240
33 Hef, 748,3 980 23147 1.5
35 Ho fo 78342 1000 21647 l.4
36 Br,m. 940.,0 1180 250.0 1.7
37 Ho fo 750.0 9786 225.0 1.5

38 HoeBr.c0.858¢3 1140 281.7 1.9




PABLE XIV. (Cont,)

Fumber  Breed Welghts Weights Seasonal Daily
of and May Oct. Gain Gain

Animals Condition 27th 24th
40 HeBr.C0» 77647 1005 228.3 1.5
44 HoBroCOQ 680.0 890 21000 1.4
45 Hoefo 786.7 1045 258,.3 1,7
47 Heme . 895,0 1175 280,40 1.9
48 Hoem, 76197 980 178.5 1.1
50 H, £o 811,.7 930 118463 8
b2 Hoef, 82843 1100 271.7 1.8
b3 HoBreCoe 775,0 1090 315,0 2e1
55 Br.me 861.7 1060 288,3 1.9
b9 Hefo 791.7 1080 28843 1.9
61 Hem, 778.3 1035 25667 1.7
62 H,me 68843 885 196.,7 1.3

Total 24746,7 32640 7893.3 2.4

Av, Seasonal

Gain 7733 1020 246,7

AVe L81ly

Gain 1,64 1.6

A, D, 30 o3

Correlation +63




Average Devietion snd Correlstion.

Table 11 shows the Ai.D. (average devistion) for the
Center Pasture to be Z8.86 lbs. This fizure confirms o0b-
servations that these steers were very uneven &s to in-
dividuslity, which was further reflected by the ability
of these steers to put on gains when pastured on grass.
then the A.D. 33.1 , (Table X111) for the Horth Fasture
and the A.D. 30.3, (Iable X1V} for the South Pasture is
considered with the A.D. of the Center Pssture it is
seen that the method used in sllotting these steers, con-
sidering weight, oreed and condition, to each of the
rastures was very nearly perfect.

Table X further shows the correlation betwsen the im-
iti2l weicht and final weight to be +.88., This ficure shows
the uniformity =and resronse of individumls in Center Pssture
to the feed (grass) available. It shows that the weizht
for age is & zood indication of what the rossibilities ior
fur ther development may be and the writer is of the opinion
that it has value 8s an indirect indicetion of the pelatsbil-~
ity (usability) of the vegetetion fourd in this pasture, the
exact nature of which is not known. The correlstion of +.84
for North Pasture and +.63 for South resture between the in-
itisl and finsl weights shows a considerable uniformity of

response 88 8bove,



iffect of Breeding on Pasture Gains.

A graphical representation of the indi vidualiiy, ex-
pressed by daily gsins of steers is best shown by 2 sur-
face of distribution.

The surface of distribution based on gein per day
grazed with the breeding of the steers indicated by
charscteristic breed marking designated &8 H-hereforid,
HBR indicating some Shorthorn blood and Br-Brockle in-
dieatinz more Shorthorn blood, of all steers was charted
in figzure 1 below. The number in the chart corresponds

to the branded number on the steer.
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The above figure shows that helf the snimsls are
grouped between 1.6 and £.0 younds zain. A further
study shows the following numoer of apmimels grouped ac-

cording to breeding:

1.7 1.6 1.9 Frounds gain per dzye.
H, 9 6 5
H.BR. -1 1 3
BR. 1 £ 3

The above figures show that as the daily geins in-
crease the number of Hereford animsls decrease and the
number of Brockle animals increased. A further exsminaion
of ficure 1,, will show that as the dsily zZsin above 1.9
pounds increassed, the percent of Brockle increases. Thaue
figures would seem to indicate that as the percent oi chort-
horn blood increeses in Hersford steers,a grester gsin on
grass can be exrected.

The above conclusion is further brought out by a
study of tables X, X1, snd Xl11l, b; toteling the daily zsairs
made by the separate breeds {(indicated by markings) in each

pasture and summariged as follows:

Table XV.
Average daily gain for steers in each pasture based on’
Breeding.
H. H.Br. BR.
Center Pasture 1.79 (10) 1.82 (4) 1.93 (3)
North Pasture 1.74 (9) 2.1  (2) 2.26 (2)
South Pasture 1.59 (22) 1.66 (6) 1.85 (4)

{ ) shows the number of individusls averaged.

67.



Altho only one breed is actuslly represented hers, the
smount of Shorthorr blood is represented by the Hereford
Brockle face {ecross bred) amd Brockle face (more Shorthorn
blood). It will be noted in every case, thai, as the per-
cent of Shorthorn Blood increases, th2 dziiy gsin secured
on grazing animals increases.

| Sumnary.

Grade Hereford and Shor thorn steers were used for graz-
ing on the experimental pasturs.

Periodic weights were taken of grszing steers to deter-
mine gains as well a8 total Seasonal gsains.

The advantage of different sys tems of pesture manage-
ment can only be determined after 8 period of years.

Grszing animals required .6 to .7 pounds of block salt
per month.

The chemicsal analysis of grass was determined and a
possible explanation offered as to why steers loose weight
in f£all when grazinz on grass.

Observetions of grazipg snimals show preference to
feed upon grams gress (Boutelousa).

The statistical studies of weieghts secured on grazing
stoeers show that individually they were very uniform in

ability to put on gains., By considerins the breeding of



Brockle faced steers to indicate degree of preserce of
Shorthorn blood, it wes found that as the smount of
Shorthorn blood ineresses in ﬁarefbrd eross brsed stieers

the ability of the animal %o put on gains inoreases,
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1V. CARRYING CAPACITY.
Genersl,

The valustion of sny lanmd is ordinarily based upon
what it will produce, but of necessity the value of graz-
ing land is in direct comparison with it’'s carrying capac-
1ty of grazing animsls,

The carrying capscity of greazing lands differs, but
if the entire ussble vegetation is reduced to some suit-
able unit, as vegetative or forage acre, the csrryinz ca-
pacity can readily be determined by srplyinz thereio a
unit in veeetative or forage acre necessary to suprort
one snimsl under stendard condiﬁions to determine what
the ares will supprort.

Befor e proceeding further, it seems well to define
what is understbod by vegetative and forage scre. since
observations on page 56 leads one to conclude that 90k
of vegetation grazed by grazing animels on South College
Pasture consisted of the grama {Boutslous), buffslo
(Bulbilus), wheat grass (4gropyran) and bluestem {Audro-
rogon), the definitions will be restricted to include only
these four grasses., The vegetative scre is s hypothaical
sur face aore (basal area) growing a 100% density of the
four above gresses. The forage scre is a hypotheticsl

surface acre (bassl ares) growing a 100% density of the



four @bove grasses thet is capable of 100% utilization
by the grazing animal., The short period of omne grazing
season did not afford ths writer an opportunity to deter-
mine the percent utilization of the four grasses in
question; honce they are considered 100% usable with the
equal chance in 81l pasturss of this error tszing care of
itself when final 2lloting figure is determined.
Kethod of Figuring Carrying Capacity.

The inventory taken of the ectusl amount of vegeta-
tion in each rasture by means of the reconnsissance sur-
vey with acreage of each are determined on may dy planmi-
meter {table 11) and the densiiy of e&sck zrass deter-
mined from quedrats (table 1V was now comvertied into
vecetative acres. The conversion of surfsce aress into
vecgetative acres is shown in the following msnner, 3F
taking 1 B0.A. (teble 11, Center rasture) to ecual £.08
surface scres end multiplying this ficure (2.08 acres)
by 24.2% (average section of table 1V, which is sctual
density of this subtype determined {rom measured guadrais
in 811 pastures, where Bo., is of primary importsnce in
actual ground cover occupied) it equals .503 vegetative
acres. The acresge of A., (Center rasture} in 1l Bo.A.,

was determined by multiplying £.08 acres (surface occupied
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by this type snd subtype) by 12.1% (Density of 4.,
sscondary importsnce aversge section table 1V) which
equals .25};6 vegetative acres, In like manner all
sruface acres from table 11 were converted into
vegetative azores by appropriate densities from
aversge sscotion of table 1V for tbhe BNorth Pasture,
South West Pasture and transect 1 amd 2 section of
table 1V, for the Center avd South Zast Pastures
except where not complete in which ease supple-
mented by using average section and 11 listed

in correspondine headings in table XV1 given be-

low:
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There was much question on the part of the writer
as to whether the density of the grasses in Horth Pas-
ture should be considered on the basis of the six quadmic
charted therein separstely or only vhen they are consider-
ed in the average for the entire pasture. The cuadrats
are hardly rerresentative enough and not of a large enough
average for a precise conclusiom. For this reason the
figures given in table X for North rasture are computed
on basis of average section, in place of transeet 3 section
of table 1V.

The total vegetative scres in each pasture call for
a unlt figure on which to base carrying capacity. The
U.S. #orest Service uses one forage acre per steer or
cow per month in rough country, but in the more controlled
areas as pasiures where salt and water are alwsays aveil-
able, closer utilizetion is possible amd .75 of s forage‘
ascre per month (S} is considered suffiecient. ¥ith veg-
etation reduced to terms of vegetative acres, and no
palatability basis available, it seomed very clesar that
& unit in forage sores could not be used; hence a new
unit on vegetative acres as s basis must be estsblished.

The Center Pasture with its longer period of 174

days grazing seemed fairly equally utilized, apd was
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sclected &8 the basis on which the other pastures should
be c ompared.

The unit for carrying capacity based on vegetative
sores contained in Center Passture, which was grazed and
reasonably well utilized by 17 steers for 174 d-ys of
grazing was determined by dividing 34.108 vegetative ecres
(total of all types end subtypes for center pasture table
X) by 174 daygfggﬁgls-.ISG vegetative scres required per
day per bunch of 17 steers, vwhich if further divided by
17 gives 0115 vegetative acres reguired by one animal
for 1 days grazing or .34 vegetative acre per steer per
month. This method is reasonsably sccurats, for the
chances are high that with three pastures side by side
thet any error due to assuming an equal pelatability for
di fferent grasa plants for producing gsins in one pasture
will be equally taken crcre of on a utility basis when this
unit is epplied to the other pastures. |

The South Pesture with a total of 56.962 vegetative
aocres divided by .0115 vegetative acres (smount consumed
by one snimsl per day in Center Pasture) sives 4953 days
grazing for one animal, which if divided by 150 dsys (totsl
period'grazed) gives a carrying capmcity of 33 snimals for

this pasture. The addition of one snimsl to last years
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stocked capacity of 32 steers seems to come within the
limit of any error that might have crept into this method
of procedurse.

The Horth Pasture with a total of 37.104 vegetative
acres, when considered on trasnsect 3 high density sectlon
of table 1V, divided by .0115 vagetativevacres (1 animsl's
per day) equals 3226 days grazing for ome steer, which
if divided by 150 days (grazing period) egusls 2z figzured
carrying capscity of 21.5 animels, The difference of 8
to 9 steers between the figured carryingz capacitiy and the
13 grazed there on last season suggestc sn appreciadle
error. Considering the gossiﬁility of an error in basing
density of grass in North Pasture oca six measwed charted
quadrats, the totals, table XV1 for HNor+th Pssture, secured
by using averaesge density tsbles on acreasges of table II was
also figured as follows:

32.204 v. 8., - ,0115 = 2800 dsys of graszing for 1 steer.

2800 days - 150 = 18.7 steers figured carrying capacity.

The above figures, on an equal basis with the other
pastures, show a differemce of 6 steers betwsen the figured
carrying csapacity and the 13 grszed there on last year. The
writer is inclimed to select the conservative figure of 18.7

in plece of 21.5 figure in absence of mors charted quadrats.
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Considering the same degree of error {(one and a
fraction steers) in figzurinz the carrying capseity of
3outh and North Pastures based on evem utilization of
Center Pasture, the writer believes that the Horth
Pasture should csrry as many grazing animals (17) as
the center fasture (17) in place of the 13 grazed thers
the season of 1921. This comclusion is further brought
out by a study of table I, in which it will be notsd
that totsl srea axnlﬁsive of lske for Horth rasture is
146.40 ﬁcree against 157.024 acres for Center Pasture
of which the North Pasturs has 23.840 scres unpslsatable
vegetation (mostly weeds) and 5.66 acres of low value
grazing, browse type {cerocarpus) against Z27.74 acres
unpelatable vegetation (mostly weeds) =nd 21.41 low
value grazing, browse type (cer-carpus) in Center Pas-
ture. To those who may critieise this eonslqsion by
using the high density figures for grass in 5 ¥g. Rek.
Bo. An., type (only date available after grazing season),
the writer will say that if density figure for grass im
above type is lowered the result in finsl carrying capac-
ity figures in North Pesture will be rsised instead of
lowered,

The average daily galns secured on the steers graz-
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ing the 4i fferent psstures show that steers on {the
North Pssture produced a gain of 1.86 1lbs., the Center
Pasture 1.81 1bs. and the South Pasture 1.64 1bs.
These figures suggest to the writer that the Center
and South Pastures were ambout right, but that the high
dajly gein of Rorth Pasture wes due to understociing.

The foregoing conclusions are drawn from & very
small emount of dats, which only one Zrazins season
affords; hence they are subject to correction, when
the experiment has been carrisd on foar a longer period
of years and more data is availsble.

Authors method gompared with method used
by Forest Serviocs.

At the speciel request of Professors Lorton and
Kaynard, the results of the reconnaissance survey con-
duoted by 8 representative of the Forest Service were
included in table XV11l given below, and the writer undere
took to spply his basal area density table to esch ares

to see if the two methods were subject to comparison.
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Table XVl1l.

Summary of Ferest Service Reconnaissance Survey.
Summary 192Z0.

Type 2 CoPo ¢ BuPe 7 SeePa ¢ 3:¥ePe : Totsl : Combined
B 4 g 3 & 4

1Bf.Bs. 68 : 50 : 88 : 6L : 262 : 149

1 Bs, 40 : 29 : 2 71 : 31

3 Hd. 13 : 18 1.5 : 1 32,5 : 1.5

1 Rek. 5 : 40 5 : 26 76 : 31

1 3hd. 1.5 : : 5 : 6.5 : 5

6 Mg. 383 : 19 : £2 T 4 : e

1l Br. 3 : : : 3

Leks 30 : 13 : : 43 ¢

Tame 13 : : : 13 H

moadow

Iegend.
R& iriter -

Bf, - - Buffslo-3ulbilis - Bu. or Bs.

Bs. = - Bluestem~Asrovyron _ &e OF 84

{No grama [Boutelous]

Shd. -- Smsll Foxtail - 3Shd. listed, Probsbly
iholuded with

Hd. - - Large Foxtail - buffaloe)

Reke= - Rocky land - Rok.

Eg. - - Lountsin ishoreny  _ KZ.

Br., ~ - Bromo grass



It will be noted that only 9 tyres and sub-types

are included compasred with 62 considered in preparation of

this manusoript, but the basal srea densities of aversge

section table 1V sre used after s study of what esch rep-

regsenmt 8; hence the comparison is as sceccurate &s possible.

The camputed results are given below in table XV1ill.

Table XV1ll.

Ares of Types and Subtypes in Vegetative iress
Based on Foerest Service Reconnaissance Syrvey
and Author's Density Tsbles (1V].

CEnter Pasture

Bo. Bu. An,

Igype A,

orth Pasture South Pasture

A, Bo. 3Bu,

An, A, Bo. Bu. An.

Bf.Bs .&®
Bs

11.3
12.%
Hd

Rek .48 .18
Shd
Mg

3415 1.18

MO e e M

Br
Lake

Tame
maesadow

6.6

«3.82

18.® H.42

10.0¢

l.44

E\')
&

1.11

.68 2.10 .79

Total =G56-3.63:1L34: 1.36:6.00:5. 63 : 9.00: £.15: S OX 5.06 268 1.0

Grand
Total

22,80

61.45

263
Carrying
capacity as
figured on P.71

17 head

12.5 head

34 head

Graged season

1921 17

13

32



In the above table all figuragy%EZed on new establiched
unit for onse animal?g%mputed on basis of Center Pasture,

The figures above show that the basal-area-density
method applied by the author, which so far as he has been
able to find, is origipal with him, is comparable to the
method used in this instsnce oy Forest Service.

Pelatebility.

The paletebility of vegetation to any class of snimals
is here considered to mean the preference for amnd its us-
ability, by thet class of asnimsls, Usability is considered
to include the ability of animals to make efficient gains
on kind of vegetation in quwestion.

Teble V11l shows the date of flower stalk production
(considered by Forest Service as best time to begin grazing)
for wheat gress (Azropyron), grema grass (Boutelous) and
buffaelo {Bulbilus) to be during the early part of June.
These three grasses are also shown to be grazed during the
entire grasing season; but table 1X, summarized on page 50,
shows that the grazing animals showed preferemce for those
areas in pasture that supported grams grass (Bouteloua) ss
the c¢limax species.

The possibdble influence of grass upon the totsl gains
made by steers during the grazing season is best shown by

the following table.
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Prom the above table the following significant figures
may be grouped:
% of totsl forsge con- Gain for the season

sisting of Bo (Boutelous) in pounds per steer
per vegetative zares,

Center Pasture 47.6 9.2
Noxrth Pasture 50.6 8.6
South Pasture 34.5 4,3

The above fipures as well a8 tebls XVlshow that the lurg-
est gains were made by steers that hed the largest percent of
grama (Bo-Boutelous) on which to graze. The .6 of a pound
greater gain made per steer per vegetative acre in Cemter
Pasture was undoubtably due to the 24 days longer graszing
period,

The south Pasture with only 34.5% grame grass (Boutelous)
compared with 50.6% of grema grass for North Pasture only
produced 4,3 pounds gain per stesr per vegetstive scre in
case of former compared with 8.6 pounds gain per steer per
vegetative scre in case of latter when both pmstures were
grazed sn equal period (150 days) of time. 1This conditionm
might be further influenced by fact the HNorth Pasture was
under grazed.

The South Pasture with the lowest percemnt of srama

grass (Boutelousz) has the largest percent of wheat grass



(Agropyron) but yet 1t produced the least gain per steer
per vegetative asere of any of the pastures, From {hese
figures, it seems reasonsable to conclude thet wheat grass
does not have the nutritive value of gremsa gress.

The high gain (9.2 rounds table{1X ) rer vegetative
acre for Center Pasture compared to other psstures shows
that while the buffslo (Bulbulis} snd bluestem (Andropozon)
percent of srea occupied is low and thereby allowinz the
percent of wheat grass %o increas:, the total gain on the
steers incressed. This shows that wheat grass is the
second best forage grass.

The smell amount of gain per vegetative scre for South
Pasture is believed to be due to greater pereeant of total
forage being made up of buffalo grasa and bluestiem grass.
From observations made by writer, it is concluded that the
buffalo grass has very litftle grazing value for sieers
dus to its shoriness, but that the late oxourin: bluestem,
which is grszed very persistently in the fall of the year
has a grszing value that ranks it sbove the buffslo grass.

The coefficient of correlation ({tables X, X1, Xli1)
between the initial and final weichtis of steers for esach

pasture are given below,

Center Pasturs «, 88
North Pasture +,84
South Pasture +,63
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These above figures are in complete accord with the
gains made per steer per vegetative acre (table X1X): hence
the correlation between initiasl and final weight when s8ll
enimals sre sllotted on as even & basis as possible is &8
good indication of the efficiency of grass for producing
gains or it may be said that these correlationssuhstantiaté
the conclusion deducted on the preceeding rage.

Summary. -

Observations during the psst grazing sesson showed
that the steers showed preference for those areas surpori-
ing grema grass 8s the olimex species., Figures (table XV1)
based on amount of grass present, compared to gains made
by steers, showed that{ greater gains were made by sieers
that had the largest percent of grama grass to graze upon.

Correlations between the initisl and finsl weights
of steers grezed thereom show the highest correlation
in the pastures that contain a large percent of grama grass.,

On the basis of the figures presented in this nanuscript,
the writer submits the following gresses in their order of
importaﬁce for palatability:

l. Grama (Boutelous graeilis)
2. Yheat grass {(Agropyron Vaseyi)

3. Bluestem (Andropogzon frucatus)
4, Buffalo (Bulbilis dactysloides)
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Velust ions and Costs,

Often the question is asked, "What is land worth for
grazing purposes?” In the discussion to follow, it is
hoped that some 1ight may be thrown on this important
queation from & practical standpoint.

It seems reasopeble to consider what grazing land
will éctually produce. The figures given bslow are based
on the Center Pasturs {(exelusive of lake) as this unit
more neerly represents actual range conditioms.

Incoms.

1567.024 ecres # 17 steers = 9.25 acres required for 1
grazing steer for season.

315 pounds gain s8ecured on 9.2b acres = 34 1lbs. gain
per acre.

34 pounds x 64 (valuation placed on gaims by kKr. Z. J.
Maynard) = $2.04 income per
surface acre.

Charges,

The coat in comnection with rumnning théSe steers on
the pasture was figured on & 640 sore basis at 7% (furikished
by Mr. Ksynard) and reduoed to one acre, as 2 suitable unit
in the itable given below:

Table IX

5.287 Int., charges for 6 mo., on 560 steers.
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Teble XX {Contd.)
$ .105 Int., charges on fencing invest. for 1 year.
«075 Depreciation on fence per year (20 year life).
«037 Upkeep for 1 year (estimate furnished).
.0648 1% lo8s on $60 steers.
.022 Taxes ($8 assessed value at 28 mills).
20066 S5alt for seasom. -
«5374 cost per A, exclusive of interest on valuation
of 1and and 1lsbor,

The interest on the steers was figured at 79 and
divided by aereage (9.25 A) necessary to earry one steer,

A good .four barbed wire fence with split treated posts
"was considered as costing 75€ per rod to build. One dollar
and rifty cents was conmsidered as costl per acre.

The 1ife of the fenmce as 20 years, and upkeep for 1
year at § 6 per mile, were estimated by Mr. Pearson,
Superintendent of College Farm, to be.rerressntative of
average conditioans,

The 1 % loss on grazing steers was considered sas
reasonable.

The taxes (22) were figured on an $ 8 assessed
valuation, estimated by County ﬁssesscr, the mill levy is
the same a8 for the La Porte district.

The sall cost was taken from tsable given on psage
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The pasture is considered as having naturel water

op it.

What valuation can be placed on scre of
grazing leand.

This question may be esnswered by subtracting J.54
$otal charges from $2.04 total income per acre to give
$1.50 pnet income per sere. By capitalizing $1.50 net
income at 7% it is found that $21.43 may be payed for
this 1and for grazing purposes when no labor charge
1s entered against the pastured steers, Theoretically
there should.be no charge for 1labor sgeinst grazing
animals inside of a good fence where naturel watler is
available; hence this item will be left for determin-
ation to fit the specifie cass, in which instance it
should be considered 88 cost, to be dedusted from in-
come, and the net income caritalized at desired interest
rate for valuation of lamnd.

Believing that an average «ain of 315 pounds per
grazing season for steers to be exceptional, and not
ordinasry, and to be expscted fo vary from year to yesr,
the 1dea of what this land would be worth if the average
seasonal gain per stesr varied was suggested and figured

in table given below:
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Table XX1

That you can pay for land based on the weight
that can be put on grezing steers in omne

segson.

{On the 1 scrs besis)

1l 2

3 4 5 6 R
Price pay ior

Gain #gein Income Cost per A, Het Income Lsnd exclus-

season per A. per A. Axc.of Int. per A, ive of labor
on Land & Leb. at 7%

315 34 52,04 3.54 $1.50 - $21.43
2175 29 1.74 .54 1.20 17.14
250 27 1.62 .54 1.08 15,42
285 g4 1.44 .54 .90 12.85
200 21 1.26 54 .72 10.28
175 18 1.08 .54 .54 | 7.71
150 16 .96 254 .42 6.00
125 13 .78 .54 .24 3.42
100 10 +60 .54 .06 .85 .

/

2
3
5

6

The show

gain decreasss

Method of Computing:
divide 1 by 9.825
multiply 2 x 64
substraet 4 from 3
divide 5 by .07
table shows clearly es the sverage sessonal

that the valuwe of land decresases when 8.2H

surfece scres ure required to carry one animel for a grag-

9l.



ing season. This fluctuastion may be indireetly due to the
snpnual rainfall.
$lastic land valustion.

Considering the 157.024 surface acres of Cenbter Pasture
as containing 34,11 vecetative ascres (tsblellvl}, it is found
that it tekes 4.6 surface ascres to ecusl 1 vegetative acre.

All figures civen heretofore based on one surisce eere
may readily be converted inmto a vegstative acrs basis by

multiplying by 4.6.

Table XX11 gziven below shows the valuvation of 1 vegstative

aere exclusive of labor that will produce different sessonal

zains on grazing steers.

Table XX11.
Valuation baged on Vegeitative sceres.
Gains. Valuation of Valuastion per
surfasce scre Vegetative A.

where 2.25 A,
required t»o
carry ‘L animal

315 321,48 _ 398.58
275 17.14 78,84
250 15.42 70.93
225 12.85 59.11
200 10.88 7.29
175 7.71 35,47 °
150 6.00 £7.60
125 - 15,75

100 .85 3.91

Qo




The waluations for 1 vegetative ascre given above are
fundamentel, and cén be used in valuing sny similisr rsnge,
1f you know the aversge seasonsl gsin that it is capable
of producing, and the number of surface &crss reguired to
make 1 vegetative sere. This principle is made clear by
supro8i.- that san sversge seasonsl gaein of 315 pounds is produc-
ed on 6 surface geres of lapd supporting & medium srowth of
ve~etation. In this casse the valustion 398,58 for ons vogata-
tive 8cre is divided by 6 to obtain 716.42, the vsluztion to
be given this grezing 1land or what it will produce. Zhis
unit figﬁre baséd on 1 vegetastive scre mas'be influenced by
seversl factors.

. Cost,

The charges mede against each sore on page 8¢ reypresent
with certein sdditions what it costis to run csttle uider
fonce for a grasing sesson. Ry plescing a valuetion on
graezing lend, and computing intersst theroon at daesired rate
this interest charge for land may be added to determins the
totel charge except labor sgainst gresging snimals, per &sora,
The difference between the total income per mers and iotsl
charge would leave the net profit or labor income to owner.

Summary.
The 1dea of figuring carrying espscity on the bassl sres
occupied by the plant seems to be loglicel, but it will re-
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quire more data to complete, than it is possible to collect
in ope yesr.

The method used by the writer compares favorably with
method used by Forest Service, but a eloser interpretation
of both methods 12 needed to make them more fully compa&rsble...

The palatablility of the main grasses in the' pasture when
_ut ilized by graszing stsers indicates the following order of
arrengement:- Grama (Bouteloua), Whest Grass (AgrOpyron).
Bluestem {Andropogon) and Buffaslo {Bulbilis),

Graging lemd (9,25 scres) that will produce 200 \pounds
gaein on grazing steers per season is comnsidersd to be warth
$10.28 per scre exclusive of labor involved. 4 vegetative
-acre that will produce 20C pounds of gain on & grazing steer

per sesson is considered to be worth $47.29.

94,



General Summsary

The common method (ocular observation) used to deter-
mine earrying capacity is sure to very in sccordance with
the intensity of grazing unless the examiner has unlimited
experience at his dispossl. The ocular observations of
densi ty takes into consideration quentity production, which
will also vary'wiﬁh the many factors that influence plant
growth,

Cerrying capacity based on occular observations is
the present practiesl method known, but to the aunthors
kpnowledge no attempt has be>n made to base carrying
capacity on & fundamentsl basis of actual ground sarea
occupied. Uith & vegetative cover consistinz very large-
ly of peremnisl plents, and the oprortunity of messuring
this changing from yeer to year, it is believed thst a
stable zZround cover could be determined snd an 2xact in-
ventory of vegetation on 8 bsssl srea determimed. This
would permit the cstablishment of very accurate figures
on a controlled expsriment. Carrying capacity based on
basal area of vegetastion in itself means little, until
it is translated into terms of quantity production,
which will necesserily vary from yesar to year, but the

author shall not attempt to enter into this vast field

6.



of Ecology thet 18 ably handled by his superiors.

The f£inding that grazing steers show a prefersmce
for grame gress {Bouteloua) with wheat grass (Asropsron)
as second cholce compares favorably with the palatapility
tables of U.S. Porest Servicse, Qistrict two, which rates
these grasses as 85 to 95 percent paslatable. Ihe blue-
stem (Andropogon) was ziven third plsce dus 1o 1ts iendsr
green growth in f£:11 vshen other grassss are dry. ibe
buffalo grass waes placed last due to 1t8 shortness and
the menner of grazing cattl: to prefer reaching down
around grass with tongue before tsiking it into mouth.

It is known that breeding mskes much diffsrence
with the development of snimels. The author has sud-
mitted an explanation of why he believes thst crossbred
Horeford steers, showing Shorthorn blood as indicated
'by Brockle faco, msako better gains than Hersfords when
grazing on native range.

The vasluation plsced on grazing land is a very im-
portant question at this time a8 the Forest Ssrvice has
under way 8 range sppraieal progranr thet gives indicat'ms
of being far resching. 4 valuatiom based on srins se-
cured on grazine snimals is submitted thet seems to be

well in 1ine with rroveiling opinion among siockmen.



Conclusions.

l. The Borth Pasture will support 17 grazing
steers 1in place of 13 88 grazed there on last year (1921).

£. The following order of palatability for {the
grasses is given: Gramas (Boutelous), %heat grass (Agropy-
ron) Bluestem (Andropogon) snd Buffslo (Bulbilus).

3. As the percent of Shorthorn (indicated by Broekle
face) blood increases in Hereford crossbred steers, the
ability of the animals to prut on wsight increases.

4, Grazing land thet will produce the average zein
(150-200 1bs.) per season on steers is valuwed at $6.00
to $10.00,
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