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GIULPT2a Z 

IHTfiODUCTIOM 

Pastures often supply a wijor portion of the total feed used 

for the production of slaughter yearlings in the Southeast. Sie 

isgKurtance of produetire ami aatritioos pastures to the beef cattle 

industry in the Southeast is self-erident. For this reason econosioal 

and profitable prodtaotion of this type of beef vill be greatly depend 

ent on the pastures used. Therefore^ it is Texy inportant for the 

beef producer to knew idiioh pasture ccsdainations will zesult in the 

greatest returns frcua his enterprise. 

In Tennessee there is a critical need for the evaluation of the 

aere eosnen pasture species suofe as orchardgrass, tall fescue and 

Ladino clover for beef production under varying soil and olinatic condi-

ticms. The production of these species with different rates of nitrogen 

fertilisation as reflected in beef cattle gains is also needed. 

If profitable pastures are to be produced in Tennessee, informs-

ti<m is needed regarding the cost of these pastures, soil types best 

suited for pastures, the eptisun levels of fertilisation, the optisHUi 

rate of grazing, and the effects of varying amounts of moisture and 

tenpermturs. Closely associated with these factors is the amount of 

forage produced and the time of the year idien the forage is produced. 

Vide soil and climatic variations within the state resulted in 

pasture projects being conducted at three locations of University of 

Tennessee Agricultural Eag;>eriment Stations|namely, Hif^land Bim 
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SqwirlMBt Station^ Sprlz^^fleldj Middla Tennassea Siq>eriMat Statlonj^ 

Spring HUl, and the Wa<w £3q;>erliBettt Station^ KhoxvUle^ Tenneaaee* 

The Tarious eonbinatims of pasture speeies used were slightly dif«> 

ferent at the different stations and the nitrogen applications fol 

lowed different patterns. This thesis will report the findings 

obtained at the Main Sq>eriaent Station, KnoxviUe, Tennessee, ^e 

Knoxville phase of the project was begun in the fall of 1951i *ith the 

following objectiTest 

1. To ewalttate ordiardgrass and tall fescue pastures alone 

and in coobinations with Ladino elorer as reflected in 

beef gains and aaiaal gracing diqrs. 

8. To evaluate orehardgrass and tall feseus pastures nnder 

▼arying rates of nitrogen fertilisation as reflected in 

beef gains and aninal grasing da^s. 

' ■» - j'' #, — 



CHAPtER n 

REVIEW OF LITEBATURE 

Pft8tur« tests here been conducted for nany years and in many 

stateSf but Tszy fev have been conducted in idiidi beef animals were 

used to evaluate the grass speeies involved. Since the literature 

relating to pasture research is too voluadUaoas for a coiqplete reviewj, 

the references cited will be United to papers bearing directly on the 

phases of the sabjeot dealt with in this study. 

Brown (1933) found that applications of nitrogen increased the 

yield of pasture plants 197 per cent over unnitrated plants. Clover 

stands were observed to decrease wi'tii added nitrogen, but the percent 

age of protein increased $0 per cent when supezphosphate and nitrogen 

were used. Eheart and Elliott (19U1) imported highly significant in 

creases in the percentage of grasses and cteereases in the percentage 

of clover when nitrate of soda, amoniun sulfate or urea was used. 

Porportional decreases in the percentage of clover and increases in 

the percentage of grasses were obtained with incmaests of applied 

nitrogen. Elliott found the addition of nitrogen fertilisers was not 

beneficial ^ere there was a good pe»:entage of leguises. Where the 

legnas population failed to occur In abundance for one or sore years, 

nitrogen in the form of sobm quickly available carrier applied in the 

early spring before growth staz^d was found to be very beneficial. 

Increases in dry natter production of the grssses was dspsnctent cn 

rainfall, but it was no nors dspsndant on rainfall when $0, 100 or 
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100 lbs. of nltrog«n per acre vae used than >dien no nitrogen IMS 

applied (Sheart and SUiott 1914-}• 

Broim and lionsell (19ibl) stated that there appeaurs to be no 

justification for using nitrogenous fertilizers on pastures hsTlng 

30 per cent or greater of the areas occupied by Ladino olorer* Thsy 

also stated that it is quite probable that the life of the Ladino 

will be shortened by stimilating the aeconpanying grasses to greater 

conpetition. Orchardgrass proTsd to be the nost satisfactory gzass 

in Ladino mixtures that were used priaaxlly for pasture* Wbodhouse 

(1950) repo3rted that 250 lbs* of amonium nitrate was contained in 

the herbage frra one acre daring one season. This was enouf^ for 

the olorer itself and usually anple for the grasses. Extra nitrogen 

increased the growth of the grass for a idiile^ giring the appearaneo 

of Increased yields but the decreased clover growth resulted in a 

net gain too small to make the tareatment pay. Jaekobs (1952) found 

that a mixture that was predominately legume showed only slight 

response to nitrogen applications^ but a maxiced xesponse was noted 

when idaosphate was applied, bhen the mixture was predominately grass 

there was a marked response to nitrogen. 

Sprague and Qarber (1950) in their study 00 the production and 

persistence of Ladino clover grown in association with orchardgrass 

and with brosegrass, under several times and heights of cutting, with 

and without nitrogen fertilisaticm found that 60 lbs. per acre of 

nitrogm applied in April increased the yield somewhat on plots out 

idmever the herbage reached a height of 8 inches. Significant 



5 

inozvMM In yield were obtained priaarlly idiere the first crop of 

grass was removed late and idien clover stands were poor. Nltrogwi 

fertilizer stimulated the grass to such an extent that under the later 

cuttings, the ladino vas almost entirely crowded out. 

Brown and Mmsell (19lj3) found that when timothy and orchard* 

grass were seeded alone the application of 6I4 lbs. of nitrogen per 

season did not produce pasturage equal in quality or quantity as 

compared to seeding ladlno clover with the grasses. The only advantage 

of the pure grasses plus nitrogen was that this system produced larger 

yields in the first two weeks of Ihy than the combination of grasses 
and legumes. Holmes (1951) found that the most efficient recovery of 

nitrogen was obtained by a single massive application of nitrogen 

given in the early spring, hhea the soil tejq;}erature was between U2 

and hi degrees Fahrenheit, the growth of grass was depmdent on the 

ot soluable nitrogen. During the mcuiths of Nzrch 

April the plants were able to utilize the sun's energy for 

growth if -Uiese nitrates were available. 

Leasure (I9li9) coapared the forage yields of orchardgrass -

ladino clover and tall fescue <■ Ladino clover. The results showed 
that fescue - Ladino produced U,i430 lbs. per acre and that orchard-
grass - ladino produced U,330 lbs. per acre. Spencer {I9h9) conducted 
forage yield tests to ooapazv different times of applying 200 lbs. of 
ammonium nitrate per acre to orchardgzass and tall fescue. Untreated 

plots of orchardgrass yielded 2,236 lbs. of dxy natter per acre, Whaii 
200 lbs. of anaonium nitrate was applied in October, the yields ware 
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2,715 Iba. of dry mttar per acre. Application in Januaxy rcaultad 

in yialda of 2,681 Iba. par acra. Pabzuazy applicationa gara yieXda 

of 2,921 Iba. of dzy nattar par aera and application in April reaultad 

in yialda of 3»119 Iba. par acre. Ibitreatad plota of faaoua yialdad 

3f055 Iba. of dzy mattar par acra. Vhan 200 Iba. of nitrata 

per acra vaa applied in October, the yielda ware li,217 Iba. of dzy 

■attar par acre. Application in danaary raaultad in yialda of U»330 
Iba. par aera. Fabmazy application produced yialda of S»073 Iba. and 
April applications produced $,0$0 Iba. par acra. 

Taylor at aJL. (1956) applied nitzogan at the rate of 35, 70, 
and li40 Iba. of nitrogen par acra during tba growing season. ElarsA 
grazing tz*ial8 conducted with baaf cattle duz*ing a tbzoa year period 

indicated that orchajrdgrasa and tiaasthy were aora palatable than fescue. 

The plota receiving the highest nitrogen level ware the neat palatable, 
and the total dry natter yield was in favor of the faaoua. Uoodhtmaa 

and Chamblar (1953) observed that large incraaaaa in forage yielda were 
obtained from applicationa of UOO lbs. of alenental nitrogen. Th^ 
found that to uaa fescue effectively as a winter graaing plant, it 
naeaaaary to produce and accumulate noat of the forage before Kovaid>ar 

1. Feacue produced very little growth during Hoveaber, Dacanbar, 
Januazy, and February, even though the plant reaained gzaan. The 

hi^eat yielda of fall forage was produced by appllying nitrogen on 

August 1. FuziJiar findings showed that the increaae in yield of forage 
per pound of nitrogen applied was eaaentially the sane up to at least 

100 lbs. of nitrogen per application. To obtain yields fro® 
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purs grass sods, it was asssssary to apply from 100 to kOO lbs. of 

aleasntal nitrogen sanually. Woodhouss and Ghanblsr (1953) reported 

that on established stands of ordiardgrass and fescue and Ladino clorer 

■iactures, the increase in forage production due to adding nitrogen was 

not enough to Justify the cost of the nitrogen applied. Purtheznore, 

they found that applications of nitrogen on a sod of Iadino*grass mix 

tures that had been orer graced frequently hastened the loss of the 

clover. Blaser and Brady (1950) reported that with the addition of 50 

lbs. of nitrogen to the grass-Ladino mixtures, resulted in 393 lbs. more 

forage per acre, but the addlticm of 100 lbs. of nitrogen incroased the 

forage yield only U80 lbs. per acre. 

Jones et ilShl) reportixig co one year's vozic showed that 

yields fnm orchardgrass were increased from 1,099 lbs. per acre with 

no nitrogen to 5i099 lbs. per acre ihen plots were treated with i|88 

lbs. of oalnitro or 100 lbs. of nitrogen per acre applied in the spring. 

As the amount of nitrogen was increased, the protein content was in 

creased as well as the yields. 

Kentneky workers (Ky. Agr. Ssgp. Sta. Annual Beport. 19U() 

harvested Kentucky 31 fescue and orchardgrass twice during the year 

froa plots sown in the fall of 19ii2 and found that Kentuolqr 31 fescue 

yielded 1,020 lbs. of hay per acre compared to 905 lbs. per acre for 

orchardgrass. These workers (1^. Agr. Exp. Sta. Annual Beport. 19l)9) 

found that tall fescue yields varied from 3»692 lbs. to U,521 lbs. of 

hay when cut in May, while orchardgrass yields ranged from 2,202 lbs. 

to 2,911 lbs. 
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Another test by Kentucky uezicere (Ky, Agr. Exp. St*. Annual 

Bepori* I9h9) ahomd that 100 Ibe. of ewmoniuai nitrate per acre 

applied alter each ol three clippings to three year old orchardgraes 

sods raised the yields Iron 2^236 to 2^7314 lbs, of dry matter per acre 

to 3*821 - lt,956 lbs. of dry matter per acre. The yields of tall 

fescue on three year old sods were Increased frtmi a range of l*Si»l4 to 

1*815 lbs. and froei 2^1^22 to 3*260 lbs. of dry matter per acre idxen 

100 lbs. of ammonium nitrate per acre was applied after eadi of two 

clippings. 

&irger (I95I4) found that Zadlno clover - orohardgrass^ and tall 

fescue•Xadlno clover were ma^ better In producing beef and dry 

matter than mixtures of Kentucky bluegrasSf timothy^ idilte clover and 

orchardgraes - lespedsaa. The greater production of the tall growing 

mixtures reflected the ability of these mlxtxures to produce feed 

during evezy month of the growing season. Hervey and Cook (1953) 

reported that steers grated oa first year fescue for 90 diys gained 

353 lbs. (l.U lbs. per head dally). On fescue » alfalfa pasture of 

the same age^ animals pastured for 62 days gained 60 lbs.(1 lb. per 

head dally). IXirlng the second year the steen grating the fes(me 

gained 1.1 lbs. per head per day and those grating the alfalfa-fescue 

pasture produced gains of 1.6 lbs. per head per day. On the basis of 

I4 years voTk he concluded that fescue holds little promise for the 

isprovement of agriculture In the southern Blacklands. Sell and Baird 

(1953) found that steers grated on fescue during the winter made lower 

daily gains and produced less total gain than steers grated on crimson 
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clorer on a sueeer graat sod^ oTon thou^ it had more grazing days per 

acre* Although fescue gave the longest grazing season and was the most 

dependable cold hardy winter pasture, the low rate of gain, lack of 

finish and selling price of the steers made fescue the pooz^st pasture 

studied* 

Jackobs (1952} cMpared ordiardgrass, snoo^ brome, Kentucky 

bluegrass, fescue, pemuial ryegrass and tall oatgrass planted alone 

and in combination with alfalfa and Ladiao clover* Orchardgrass and 

fescue were the most consistent producers throughout the four year 

period of the experiment* Orchardgrass and fescue became established 

readily and were nearly as productive the first year as ths short 

lived grasses. Orchardgrass growing alone or with Ladino clover 

produced about the same amount of forage as coiqiarable plantings with 

fsscue. Althouf^ fescue and orchardgrass wore about equally productive, 

it appeared that feaeue had a greater depressive effect on the clover* 

Duncan et (I9I49) reported that steers grazed on orchardgrass-

Ladino clover pasture gained 20ii lbs* psr steer during a 225 day period 

and steers on Kentucky 31 fescue - ladino clover gained 212 lbs. Duncan 

st al* (1950) found that yearling steers grazed on orchardgrass - Ladino 

hop clover gained 50U lbs*, dressed 59»h per cent and were fatter than 

the steers on feacue-Ladlno^cqp clover that gained i|85 lbs* and dressed 

58.3 per ccmt* Kentucky workers (Ky* Agr. Exp* Sta. Annual fieport* 

I9li9) found that ths digestion coefficients for Koitucky 31 fsscue were 

20*7 per cent for protein and 70 per cent for organic natter, ̂ rtiile the 

coefficients for orchardgrass ware 13*0 per cent for protein and 73 per 
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o«nt for organic natter. Qreatar palatability of orchardgrasa vaa 

^ovn by the fact that total eonsiuqiticm per head per day eas 11*7 Ibe. 

for the aninals ingesting tiie orohardgrass as eo9q>ared to 9*0 lbs. 

daily for the aninals receiring fescue. 

Blaser et si. (1956) reported on a graslng experlBeiit designed 

to obtain data on carzying capacity^ herbage quality or lireveight 

gains per aniaal, and liTevei^t gains per acre Mhva using beef aninals. 

The pasture treatnsnts included orohardgrass and tall fescue each far* 

tilised with nitrogen, and the sane grass species grown with ladino 

elorer, lespedexa - orchardgrasa, white olover and blnegrass•idiite 

clover pastures. Data collected during 6 growing seasons showed that 

the herbage quality of the four grass legune aixtures were sinillarj 

however, aninals grasing the tall fescue « clover nixture aads sons-

what lower gains than those grasing other pastures. Aninals grasing 

fertilised grasses with nitrogen nade lower daily gains than aninals 

grasing the sane grasses grown with Ladino clover and not fertilised 

with nitrogen. Steers grasing tall fescue «• Ladino clover nlxtures 

and tall fescue fertilised with nitrogen nade lower gains per head than 

did steers gracing mixtures of orohardgrass - Ladino clover and orchard-

grass fertilised with nitrogos. Tall fescue pastures fertilised with 

nitrogen produced the hij^est carrying capacity. The carrying capacity 

of lespedesa-orchardgrass-idiite clover and bluegraas - white clover 

pastures were about equal. 



CHAPTER in 

EXPERIMEMTAL PROCEDURE 

Qeneral PXut 

This investigation vas conducted over a two year period to 

evaluate orchardgraee, fescue and Ladino clover pastures in varloue 

coBbinations and under different levels of nitrogen fertilisation. 

Iiisanllng steer calves were used both years to neasure the quality and 

quantity of forage produced. Qrasing and feed lot data were collected 

for eatdi year. The data were analysed hy years and then combined and 

Buonarised together. 

Oeneral Experimental Procedure 

Pastures 

Ihirty-six acres of land located in two tracts at the University 

Blount County Farm were used in this study. The two tracts were adja« 

cent to one another with (me tract containing 27 acres and the other 

9 acres. 

The land area involved in this study was selected because the 

topography and soil type were found to be more \mlfom than for any 

other area that was available for the study. The two tracts were 

divided into 12 three acre lots as uniform in tcpograihy and soil type 

as possible. Soil saBq>le8 were taken over the entire area and fer* 

tilizer and lime were applied according to the recomnendations made 
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from the aimlyeie of the eoil aanq}lee« At seeding tine the entire 

area was fertilised with 200 lbs* of triple * superphosphate, 100 lbs* 

of ammoniuffl nitrate, and 1.5 tons of H""* per acre. 

After several unsuccessful attespts, the seedings were estab-

lished In the fall of 195U and the spring of 1955. The seedings In 

cluded the following 6 treatments, with each treatment replicated in 

the test. 

Lot No. Pasture Treatments 

lAB Orchardgrass plus nitrogen 

2AB Orchardgrass - Ladino clover plus nitrogen 

3AB Orchardgrass - Ladino clover 

U AB Fescue plus nitrogen 

5 AS Fescue - Ladino clover plus nitrogen 

6 AB Fescue - Ladino clover 

During the suBBBsr of 1955 the seedings were not grased, but were 

clipped with a rotary type mower to remove the weeds and tall growth. 

In October of 1955 the lots were individually fenced following the 

points that were previously set in suirveying out the three acre lots. 

The fence was constructed with steel posts and four strands of barbed 

wire with wooden posts used for corners and braces. In order to provide 

water for the cattle, troughs with automatio floats wen placed so that 

one trough served two lots. Shelter was provided in all lots by the 

use of portable houses approximately 12 feet by 10 feet. In these shel 

ters hay racks were provided along with salt and mineral boxes. 
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OlM of the inportant obJectlYeB in this stud^ eas to determine 

the effects of varying rates of nitrogen applications on grasses and 

grass » legUBM mixtures. Another objective of the study was to detez*-

mine the time to apply nitrogen fertilizer to obtain the greatest 

returns in the form of forage produced. In order to evaluate the 

above points it was decided to apply nitrogwi in the form of 

nitrate (33 per cent nitrogm) 3 times per year. The first applica-

tioai daring the season was applied the first of Mareh since toe growing 

season usually starts about that time each year, toe second and third 

applications were made the first of Jane and Septenberf respectively. 

toe orchardgrass and fescue (Iota lAB and t)AB} received 150 lbs, 

of ammooium nitrate per acre, respectively, at each of the toree 

applications, toe lots ooaposed of orchardgrass <• ladino clover and 

fescue - Ladlno clover (Lots 2AB and SAB) received 75 lbs. of ammonium 

nitrate per acre at each of the three applications. Lots 3AB and 6AB 

did not receive nitrogen. Each year a total of U50 lbs. of ammonium 

nitrate per acre was applied to toe grass pastures (Lots lAB and iiAB) 

equally divided between the three applications, toe lots composed of 

grasses and Ladino clover receiving nitrogen (Lots 2AB and 5AB) 

received annually 225 lbs. of ami^iam nitrate per acre. 

In addition to the nitrogen fertilizer that was applied eato 

season, potash and phosphate were applied according to the requirements, 

as shown by toe soil sazq)les analysis. These samples were taken each 

year during the summsr in order to allow time for analysis and ajq)le 

time for applying toe fertilizer needed before late fall. During toe 
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fall of 1957 lAts iXf ySf $Bf and 6B racelved 75 lbs. of trlpla 

auparphosphata (U8 par cant P.) par aera. A fev of tha pastnraa 

(Lota IBy 2B, and 1|B} racalrad 100 Iba. of triple auparphosphata par 

acre applied in the fall. 

During the auaMr of 1956 and 1957 all pastures ware clipped 

onea aaoh year. Tha decision to clip was based on tha condition of 

the pasture as vail as the amount of the grasses that had headed out* 

Clipping vas done in most easer vhen approximately 75 par cant of tha 

grass had headed out with care being taken not to clip lower than 6 

inches in heij^t* 

Throughout tha entire grazing season of aaoh year, all lots ware 

carefully scored and evaluated evezy two weeks. The scoring was dona 

by Professor H. fi.Duncan and the wrLtart accept idian Professor Duncan 

was unable to assist. Tha evaluations of tha pastures required rather 

close observation as wall as considerable experiencej therefore« it 

was believed advisable to have the judgement of two individuals rather 

than one as often as possible. The bi-monthly scorings involved the 

foUowingi the hei^t of the grasses and clover^ the percentage of 

clover, grasses and weeds, the stage of growth, (young, pre-blocm, 

bloom, seed or dormant) eonditicm of the pasture, color, carrying capac 

ity, thickness of sod, footing and the grade of the pastures (excellent, 

very good, good, fair, poor and very poor). This information was used 

as a basis of adding extra animals to the various lots or iwaoving extra 

animals that had been previously placed in the lots. 
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In the orlglaal plan It eae decided to rewTe the eteere trtm 

the pastares around the last of August or tiie first of SepteidMr and 

plAoe the next group of steers on the pastures approxiatately the first 

of Hovenber. This would allow the pastures approxiaately 60 days to 

reooTer from the summer grasing period^ and produce som excess growth 

for the winter period* Sli^t dewiations from this schedule was fol 

lowed because it was not possible to obtain the cattle in time to get 

them on pasture by MoTomiber* 

Cattle 

Weanling Angus and Hereford eteere weiring approximately 500 

lbs* were used in this study. Twenty-four head of steers were required 

each year for the study* In order to hare uniform steers with respect 

to wel^t and quality, it was necessary to purchase a part of the steers 

that were used* The steers used in the 1956 test cams from two sources, 

and included 12 purchased in the Morristown feeder calf sale and 12 

purchased trom Strong Stock Farm near KnoxriUe* In 1957, 12 steers 

came from Strong Stock Farm and 12 from the experimental herds at 

Franklin, Tennessee* 

Besides the 21; head of steers used as test steers, cuctra 

were used intermittently throughout the grazing seaison to remove the 

excess pasturage* Sinne these extim animals did not have to be uniform 

as to sex, size, and breed, animals already on hand at the University 

of Tennessee Blount County Farm were used primarily for Ihis purpose* 

Twelve head of steers were purchased the seeond year for extra grazing 
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anlmala, and they were used along with animals on hand to provide 

stifficient nturisers. During the peak grasing seastm as many as 50 

extra animals plus the ZU test steers were used at cme time* 

In allotting the steers to the various pasture treatments and 

lots^ twoHiay initial weights^ feeder and condition grades, origin end 

other factors that loight affect the probable outcome were taken into 

consideration* After the steers wore allotted to the various treat* 

meats, they were branded with hot irons according to the lot nusdMrs* 

For exaiqple Lot lA * steers 11 and 12} Lot IB * steers 13 and Hi} Let 

2A » steers 21 and 22} Lot 2B •> 23 and 2li, etc. Each lot mis assigned 

2 test steers that remained in the respective lot throu(^out the entizw 

test period* 

After branding, the steers were moved to their respective lots* 

During the winter period whidi was considered to be fma Boveniber to 

the last of Mardi, the steers were fed hay* The hay was weighed and 

records were kept in order to determine the wintering costs* Throu^-

out the summer grasing period, the steers received only the forage 

produced by the pastures, plus salt and mineral mix of salt and di* 

calcium phosphate* During both year's trials the wintering phase was 

of short duration because the cattle were not available for the test 

until February 10 in 1956 and January U in 1957* 

IXurLng the entire pasture period all test steers were individ 

ually weighed every 28 days* These weights were used along with the 

number of grasing days produced by the various treatments to calculate 

'Uie monthly average daily gains, beef gain per acre, and grasing days 
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P*** •cr*» If the stssrs aMdsd spraying, this vas usually dona at tha 

regular wei^ days in order to avoid an extra working of the cattle. 

At the end of the graaing season (August 30 to Septeaber 15) the cattle 

were weighed en two consecutive days to obtain an average weight* 

Feeder and condition grades were assigned at this tiiae, in the sane 

■anner as they were at the begiiming of the pasture period, by at least 

two qualified graders from the Ohiversity of Tennessee Awiui Busbandzy 
Department. The graders worked individual;]^ and the grades used in 

this report represent an average. The initial price was the amount 

actually paid for the steers or, in the case of calves raised, an 
appraised price by a packer or other qualified buyer was used. 

After o(»q>leting the pasture period, the test steers were placed 
in drylot for a finishing period <m grain. This was done because it 

was believed that it would be profitable to feed these cattle into a 

higher grade rather than sell them straight off grass at a much lower 

price. The cattle were fed inside a bam with animals per lot. The 

6 lots represented the 6 pasture treatments that were studied using 
the same cattle. The cattle from each treatawnt were all grouped 
fed together in order to determine if there was any difference in 

perfonaance between treatments. 

The steers in all treatments were full-fed a mixture of 8 parts 

groimd shelled com and 1 part cottonseed meal plus 5 to 7 lbs. of 

grass hay per head per day. The concentrate was fed at a rate that 

would permit the animals to clean up all feed after each feeding. £aeh 
steer at the beginning of the dry-lot finiriiing period was inplanted 
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tk adllignuw of stilbostrol. This ma done la order to try to 

produoo acre efficient and profitable gains* Since all steers sere 

iaplanted at the sane rate, no difference between lots could be attrib 

uted to the stilbestrol. A continued effort was niade to keep the 

sninals cm naxlsua feed consuaptim* Daring the dry-lot period the 

aniaals were weighed every 28 days just as thqr were during the pasture 

season. Records were kept of individaal steer weights and of the hay 

and concentrate consuaed per lot* This inforaation was used to calculate 

'Uie returns frm the dzy-lot period plus oTsrall perforaance of the 

steers* 

At the end of the dry-lot feeding period (8U days in 19$6 and 

122 days in 1957} the cattle were graded by personnel froa the Univer 

sity Aniaal Husbandly Departaent before being sent to the Sast Tennessee 

Packing Coopany for slau^ter. After slauihtering, the carcasses were 

tagged in order that they could be followed in the cooler at the packing 

plant, to obtain federal carcass grades and carcass weights* This 

inforaation was used in calculating the returns and perforaance of the 

various pasture treatiMnts* 

All feed costs were based on the local price paid for the feed-

stuffs as shown in Table XI7* 

Ihe cost of applied fertiliser was based on the local price as 

shown la Table XIT* In dsteralning the financial results for the pas 

tures, the only costs considered were the cost of the fertiliser, cost 

of applying fertilizer, cost of clipping and cost of hay fed during 

the winter period* 



2b analyslag th« data, a wii|d>t«d averaga was used within each 

yaar and an unwslj^tad arerage was used In stuoBarlslng the data for 

the two years. Analysis of Tarlanco techniques according to Snecdecor 

(19$6) were used to deteralne the significance of differences aaong 

treatoents for arerage dally gain m pasture and In dry-lot and beef 

gain and graslng days per acre. 



(K&ma vf 

RESULTS AND DISCUSSION 

The data for the first year (1956) of this experiiasnt eoiaparing 

the cattle cm orchardgrmss, fescue and ladiao clover pastures are 

saanarised in Tables 1, II, III, and I7, During the winter grasing 

period of 1956, there were no significant differmees of test steers 

on various pastures sjaong the average daily gains (P> .05}* Very 

good daily gains were obtained in all lots during the wintering period. 

Ihis was probably due to the fact that there was an abundance of forage 

present when the steers were plaoed in the lots. 

The total pounds of beef produced per acre during the winter 

period was in favor of the fescue pastures with a hi|^ of 9U lbs. for 

fescue-Iadino clover (Lots 6AB} and a low of li5 lbs. for the straight 

orchardgrass pasture (Lots lAB). The difference approached significanee 

at the 5 per cent level. The fescue pastures (Lots 1)AB, SAB, and 6AB) 

produced significantly (P <..01} more grasing days per acre than the 

orchardgrass pastures (lAB, 2AB, and 31B)« The fescue produced $1, 51« 

and 1)9 gracing days per acre, respectively, conpared to 37* 37« and 37 

gxnsing days for the orchardgrass pasture. There were no significant 

differences aoong the orchardgrass pastxires (Lots lAB, 2AB, and 3AB) 

or aoong the fescue pastures (Lots 1)AB, 5AB, and 6AB). 

Data for the 1956 sunner gracing period are somaarised in Table 

ZI. For Uie 156 day grasing peiriod, the average dai]^ gains per test 

steer mret Lots lAB, 1.07 lbs.) Lots 2AB, l.U) lbs.) Lots 3iLB, 1.33 lbs.) 
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Iota UB, 1.03 lbs.I Lota 5AB, 1.18 lba.| tad Lota 6AB» 1.15 Iba. 

The difference in daily gaina aanacig lota were not atatiatically aignif-

ieant. 

The orchardfraaa-Ladino clover plua nitrogen paatxirea. Lota 2AB, 

prodneed the aoat pounda of beef per acre, 263 Iba. Thia waa aignif-

Icantly (P<,.05) nore than that produced by Lota lAB, UAB, and 6AB. 

^ere were no aignifioant differencea in beef gaina per acz*e •"n^tg the 

feaeue lota. The feacue-Ladino clover paaturea (Lota $kS) provided an 

average of 185 gracing daya per acre idiieh waa aignificantly (P 4..05) 

nore than that provided by Lota lAB, 2AB, 3AB, and 6AB. The loweat 

acreage required per head waa 0.82 aere in Lota 5AB idiich waa 0.2li acre 

leaa than that required per head in the atzeiig^t orchardgraaa paaturea 

(Lota lAB). 

Por the entire 1956 grasing year of 212 daya (Table III), the 

average daily gaina per teat ateer weret orchardgraaa and nitrogen, 

Inta UB, 1,10 Iba.j orchardgraaa, Ladino clover and nitrogen. Lota 

2AB, 1.50 Iba.I orchardgraaa and ladino clover. Lota 3AB, 1.37 lha.j 

feaeue and nitrogen. Lota i}AB, 1.22 lba.| feacue-Ladino clover and 

nitrogen, lata 5iB, 1.31 Iba.) and feaeue and Ladino clover. Lets 6Afi, 

1.32 Iba. Thua when winter and sunnMr grasing aeaaons are eohbined, 

there waa no aignificant differencea in average daily gaina between 

lota. 

At the end of the fizeit year, it waa noted that a good percentage 

of the clover waa diaappearing in both the nitrated and non-nitrated 

paaturea. The reaulta of thia atudy indicate that aa the anount of 



29 

cleT«r dservases the rate of gain of ateera grating theaa paaturea 

vill decrease. This is in agreMent with results obtained in sioilar 

tests at the Highland Hin Bxperinent Station at Springfield^ Tennessee. 

For the 1956 grating year the total ajounmt of beef produced per 

acre vas in faror of the feseue-Iadino clover nitrated pasture (Lots 5dB) 

and the orchardgrass-Ladino clover nitrated pasture (Lots 2AB) vith an 

average of 337 lbs. and 32$ lbs. of beef produced^ respectively. Ihe 

orchardgrass-Ladino clover pasture prodaesd 296 lbs. of beef per acre 

ididoh vas significantly aore(P< .01) than that produced from the 

nitrated orchardgrass pasture. The fescue-Ladino clover plus nitrogen 

pasture provided 21(0 average grating days per acre idiich vas signif 

icantly Bsre (P<.05) than provided by Lots lAB, 218, 318, and 618. 

The acreage required per head vas 0.68 acre in Lots 518, idiich vas 0.2? 

acre less than that required per head in Lots 118. 

In dxy-lot (Table I?) the average daily gains ranged fron 2.05 

lbs. (Lets 5lB) per head daily to 2.65 lbs. (Lots 618) per head daily, 

but differences in gains aaong lots vere not significant due to the 

variation vithin treatmnts. The feed required per cut. gain varied 

a great deal ranging fron a low of 698 lbs. of concentrates for Lots 

218 to 9U5 lbs. for Lots 5lB. The low gaining lots on pasture (Lots 

118, orchardgrass pins nitrogen) required only 7k0 lbs. of concentzmtes 

per evt. gain and returned slightly nore profit per head in the feed 

lot. 

In analysing the pasture and the dry-lot periods for 1956 no 

clear cut relationship vas observed betveen the gains on pasture and 
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the gains in dry"lot for this one year's results. The returns per 

head orer nitrogen costs vere almost as great for the orehardgrass* 

ladino cloYer pastures as for the orchardgrass-Ladino clover pasture 

that received nitrogen. The returns vere greater for the non-nitrated 

fescue pastxire than for the ones receiving nitrate. The least returns 

vere realized from the straight grass pastures (Lots liB and UAB). 

Data summarizing the second year's (1957) grazing results are 

shovn in Tables 7, and VII. Daring the winter period of 1957 vary 

little hay was consumed. Hay consumption ranged from 2.U lbs. per 

head daily for Lots lAB to 1.3 lbs. per day for Lots 6AB. The average 

daily coasuiq)tion was low due to the fact that an abundance of pasture 

was available when the steers were placed on the past\ires. 

During the winter grazing period of 1957« the average daily gains 

were generally lower than the gains during comparable periods of 1956. 

This could be attributed partly to the steers since the average weii^t 

was approximately 160 lbs. less than the weight of the steers used in 

19S6» Another contributing factor was the fact that even though there 

was an abundance of pasture at tiie begiiming of the winter period, 

there was less forage than in 1956. 

The average daily gains ranged from .93 lbs. per head for the 

orchardgrass pins nitrogcm pasture (Lots lAB), to 1.71 lbs. for the 

fescue plus nitrogen pastures (lots UAB). Within the 3 treatments in 

volving fescue there were no significant differences among the daily 

gains, neither was there any difference sm«ag the 3 orchardgrass treat 

ments. Lots liAB and Lots 6AB produced average daily gains that were 
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•ignificantly (P^*05) noz** than thOM prodaead Iqr I^ta lAB, 2AB and 

3AB« Lota $k& produced galas that vare significant over thosa produead 

Lots lAB. fha lots naking the lowast daily gains emsuned slightly 

■ore hay than did the higher gaining lots, although not rary nnch hay 

■as consunad by any of the lots* 

fha total pounds of baaf produced and graiing days par acra 

daring the vinter gracing period vere in favor of traatnents involving 

fascua in varioas eoabinations and under diffezvnt rates of nitrogen 

fertilisation* The faseua nitrated pasture produced 163 lbs* of beef 

and 98 gracing days per acre* lha fascue-Ladino clover pasttura (lots 

6AB) produced 163 lbs* of beef and a total of 100 gracing days per 

acra* Highly significant (P< *01) results vere obtained in favor of 

the fescue traatnents (Lots 5^ and 6iB) in both gracing days and 

baaf gains per acre in all lots except Lots $A.B and it vas significant 

(P< ,0$) over the orchardgrass traatanxts. 

Ihe lowest acreage required per head during the winter was 0*81| 

acre for Lots 5^ and 6iB. Ibis was 0*61 acre less than the hi^est 

requiranent of l.h5 acres per head in Lots lAB and 3AB. 

The steers during sunner gracing period for 1957 in general did 

not aaka daily gains as good as those in 1956 (Table VI). The gains 

■ade by the stesrs on the fescue pastures were considerably lower 

during the suaswr than during the winter period. The orchardgrass-

Ladino clover plus nitrogen (Lots 2AB) and orchardgrass-Ladino clover 

(Lets 3iB) prodaced daily gains (1.21 and l.hl lbs., respectively) that 

were significantly higher (P <. .05) as eowpared to gains of Lots 5AB 



3« 

and dU (.88 and .62 lba.« raspactlvaly). 1b« dlfferance (P > .0$) 

batman traa'toanta involving atzaiight orchardgrasa and atraight faaeaa 

(Lota lAB and raapectivaly) mra not significant, fha orchardgraaa-

Ladino clovar lot producad tha highaat averaga daily gain for tha 15it 

day suanar parlod. Tha parcentaga of Ladino elovar in tha faacua paa«> 

turaa ma coxisiderably lomr daring tha 1957 auaDaar pariod than daring 

the aiUBBsr pariod of 195^ (Table XIII). Froa pravioua work and ob* 

aarrationa at this and other atatlona it appaara that aa tha par cant 

of clover dacraaaaa tha daily gaina of ataara dacraaaaa. Tha raaulta 

obtained in thia atady are in agraaisant with pravioua findinga and ob* 

aarvationa. 

Tha graaing daya and beef gains par acre mra in favor of tha 

faaeua paaturaa, but the variation within treatnenta ma great and 

dlffarancaa aafflsg treatnenta mra not statistically significant. An 

abundance of forage ms available during most of tha aummr period 

idiidi made it naeeasary to use extra graaing animals. The acreage 

reqairad par head ranged froa 0.89 acre for orchazdgrass-Ladino clover 

plus nitrogen (Lota 2AB) to 0.67 acre for feacua->Ladino elovar plaa 

nitrogen (Lota 5AB). 

Tha results for the 1957 winter and aummr periods are presented 

in Table VII. Tha entire graaing period of 238 days was 26 days longer 

than tha 1956 year. Tha average dally gains of steera for tha year 

ranged from a low of l.OU lbs. per head daily for Lota lAB to a hi|^ 

of 1.27 lbs. for Lots 3AB. Tha diffarancaa among treatments for the 

gaina mads during 1957 mre not statistically significant. 



frcm th« data presentad in Tabla fll it la erldant that tha 

cattla wra not in vary good condition at tha end of tha sunaar period* 

the alaughtar condition vaa actually lower than idben they were put on 

paature. Thia can be attributed in part to the cattle aince thay were 

approxinataly 160 Iba* lighter at the beginning of the triala than Uie 

cattle in 1956* Iheae cattle ware growing and gaining but were not 

gaining faat enou^ to iaqprove their condition to a point idiera they 

would grade higher* 

Ihe ordiardgraaa and ladino olorer (Lota >AB) produced cattle 

that graded aignificantly(P <.05) higher than the cattle graced on 

the other lota (Table Till)* The appraiaed ralue per hundred weiid^t 

was $Ul*00 aore for Lota ykS than the highest of the other lota* This 

factor coupled with the low feed coat per head loade the returns per 

head over feed coats mtii greater for this lot than any of the others* 

The returns per head ranged fron a -111.66 (Table Til) for the orchard-

grass paature (Lota liB) to a high of $35*92 for the orchardgraaa-

Ladino clover paature (Lota JAB)* 

The dry-lot period for 1957 consisting of 122 days is suanarised 

in Table Till* Oaring the early part of thia period aerioua respiratory 

infections developed in lots SAB and 6AB that resulted in aerioua weight 

loaaea* Due to thia situation with Lota 5AB and 64B no ooiq)ariaoa can 

be made between these two treatments* Only generalizations can be mads 

idiere Lota 5AB and 6AB are involved* Reasonably good gains were made 

in Lota lAB, SAB, JAB, and i|AB but there was no statistical difference 

among lota* It is interesting to note that Lots JAB graded higher and 
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1|2 

nrturiMd aorm per heed over feed costs then did Lots lAB, 2AB, 

end I4AB, but there nee no stetistlcel difference enong lots* The cer-

eess gredes for the steers in 1957 were not es high es for the steers 

in 19$6, In 1956 16 of the steers greded choice end 6 greded good* 

In 1957 only 3 greded choice with 15 grading good end 6 grading 

stenderd* 

Sate sunMirising the two year's results ere found in Teblas IZ^ 

Z, ZIf end ZII* It should be eaQ>hesized that this sumezy includes 

only tuo year's work end acre work is needed before any definite conclu* 

sions or recoBnendetions can be aede* During the winter gracing period 

the fescue lots in ell cases produced gains that were hi|^er than the 

gains produced by the orehardgrass lots* In cfmpariag orchardgrass pas* 

tures with fescue pastures it was found that the fescue pasture (Lots 

ItAB) produced average daily gains that were significantly (P < *05} 

hii^er than the orchardgrass pasture (Lots lAB). The fescue>Ladino 

pasture (Lots 6AB) produced gains that were significantly(P< *05) 

hi|h*'than the orchardgrass-Ladino clover pasture (Lots 3dB)* Ihere 

was no statistically significant difference between the orehardgrass* 

Ladino clover plus nitrogen pasture and the fescue-Ladino clover plus 

nitrogen pasture (Lots SAB and 5AB)* 

The total amount of beef produced per acre was in favor of the 

fescue lots. Lots liAB and 6AB produced the most beef per acre and this 

was significantly greater(P^ .05) as eoai>ared to Lots lAB. There 

were no differences among the other lots during the winter period. It 

aust be roMmbered that during both winter periods the cattle were 
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placed on the paeturee in January and Febraazy. If they had bean 

placed on paeturea in MoTenber the results sd^t have been different. 

^e results for the eusner grasing periods for both years are 

susBiarised in Table X. The average gracing period consisted of 155 

days for the two years and the average daily gain per test steer wast 

orohardgrass plus nitrogen (Lots lAB), 1.07 lbs.} orchardgrassoLadino 

elover plus nitrogen (Lots 2AB), 1.32 lbs.| orehardgrass-Ladino clover 

(Lots 3A3)f 1.37 lbs.} fescue plus nitrogen (Lots 1*02 lbs.| 

fescusoLadino clover plus nitrogen (Lo'to 5AB}, 1.03 Ibs.j and fescue-

Ladino clover (Lots 6&B), ,99 lbs. It can be noted here that the 

orchardgrass lots produced a higher average daily gain than did the 

fescue lots idiich is the reverse of the winter gains. There were no 

statistical differences anong the fescue lots or anong the orchardgrass 

lots. The daily gain aads by steers in Lots 31B was significantly 

(P< .05) greater than the gain nade by steers in Lots UlB, and 

6lB. The only other statistically significant difference was betwem 

Lots 2AB over Lots 6iB. The low gains for the fMoue lots could 

probably be attributed to the disappearance of a large amount of the 

Ladino clover in Lots 5iB and 6AB. The daily gains for the euasner 

pozied in 1956 were higher than for the seas period in 1957 which ssiy 

reflect to sosm extent the disappearance of the Ladino clover. Table 

XIII suaraarises the percentage of clover and grasses by periods for ^ 

the two years. The information was obtained \iif scoring the pastures 

every two wedts and estiaiating the percentage of clovers and grasses, 

and then taking an average of all scorings to get an average for the 

period. 
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The totftl gnislng days for the siuuer period was In faror of 

tha fescue lots, with Lots 5AB producing the highest of 209 days. 

This was significantly (P ,0$) greater than that produced by lots 

lAB, 2AB, and 3AB. £ren though Lots SkB produced the aost grazing 

days per acre it did not produce the greatest aaeunt of beef per acre. 

OrohardgrassoLadino produeed the nost pounds of beef per aers (263 

Xbs.) but there were no significant difference anong any of the pas 

ture. The lowest acreage of pasture required per head was 0.7U acre 

for the fescue - Ladino plus nitrogen pasture (Lots 5AB} idiioh was 

0.19 acre leas than the highest requirenent of .93 acre per head for 

Lots lAB. 

The data for the winter and suaaer grazing periods of 1956 and 

1957 are sunnarised in Table H. The arerage length of the grazing 

season for both years was 225 days. The average daily gains ranged 

fron 1.07 lbs. for the orchardgrass pasture (Lots lAB) to 1.3U lbs. 

for the orchardgrass-Ladino clover pins nitrogen pasture (Lots 2Afi}, 

but the differences in daily gains anwng treatnoits were not statis 

tically significant. 

Bie average nunber of grazing days per acre produced by the 

various pastures over the two year period ranged fron 285 days for 

lots 5AB to 2lJj days for lots lAB. All of the fescue pastures 

produeed significantly (PA ,05) nore grazing days than did the 

orchardgrass pastures. The total beef produced was in favor of the 

cattle on fescue pastures, but only the cattle in Lota 5AB produced 

significantly nore beef as cosq>ared to the cattle grazing the 
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orchardgnss pastures. The orohardgrass pasture (Lots lAB) produced 

the least pounds of beef over the 2 year period. All other pasture 

groups produced gains l^t vere siiailar and all produced significantly 

(P<.05) nore beef than the orchardgrass pins nitrogen pasture group 

(Lots lAB). 

The cattle grating orohardgras8»Ladino olorer pasture (Lots 3AB} 

returned the oost profit over feed cost^ with the fescae<»Ladino cloTer 

pasture cattle (Lots 6AB) being second. The application of the nitrogen 

orer the two year period did not produce nore gains and as a result less 

profit was receiTsd from the cattle grating pastures receiring nitrogen 

than those grating pastures that did not receiwe nitrogen. Not only 

was less profit realised fron the eattle where nitrogen was applied^ 

but the results of this study as ̂ own (Table XIII) show that there was 

less clover present in the orohardgxass pastures that received nitrogen 

(Lots 2AB) than in the erchardgzass pasture that did not receive ni-

trogm (Lots 3AB). Froa other studies as well as this study, there is 

an indication that nitrogen will drive out the clover. In the fescue 

pastures, however) a sneh nore eeepetitive eondition existed and both 

the nitrated and the non-nitrated had very little at the end of the 

seeood year. 

The perforeance of the eattle in the dry-lot period for the two 

years did not reveal a uniform relationship between the performsnce of 

eattle on pasture and their subsequent gains on dry-lot. A susoaary of 

the data for the two years is shown in Table XII, but it must be 

bered that serious respiratozy infections developed in Lots 5AB and 
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6AB th« second year. This in all probability accounts for part of the 

lower arerage daily gain made by these lots. Orer the two year period 

slightly sore feed per hundred weight gain was required hy the steers 

that were grased on the fescue pastures (Lots i4AB« 5AB, and 6iB)^ but 

differences were not statistically significant. In genoral the ayerago 

eareass grades of the cattle for the two years yariod only slightly 

with Lots 3AB ayeraging about one-third of a grade higher* lb* retuzns 

per head ranged from |37*11 for Lots 3iB to $21.90 for Lots 2AB, but 

the returns in dxy-lot did not follow the sane pattern as they did for 

the pasture period. 

.5- ,. 
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CHAPTER ? 

S0iai4RI 

This inTsstigation was muisrtaksn with 6 pasturs traata»nts in 

duplicate to evaluate orohardgrass and tail fescue pastures alone and 

in combination with Lsdino clover under varying rates of nitrogen fer 

tilization as reflected in beef cattle gains and forage production* 

The following pasture combinations were usedf orchardgrass plus nitrogen^ 

orchardgrass-Iadino clover plus nitrogen, orthardgrass-ladino clover, 

fescue plus nitrogm, fesoue-Ladino clover plus nitrogen fescue-

Ladino clover* Steer calves ware used to grass these pastures starting 

in the fall and continuing to approximately September 1* Then they 

were full-fed in dry-lot for 60 to 122 days* During the winter grazing 

period, cattle grazing the fesoie pastures made significantly higher 

average daily gains as coaqpared to cattle grasing orchardgrass pastures* 

Fescue pastures produced significantly (P < *05) more pounds of beef 

per acre than did the orchardgrass pastures for tibie same period* The 

orchardgrass plus nitrogen pasture produced Uie least pounds of beef 

per acre, (U? lbs*) as oon^Mred with 128 lbs* produced by the fescue-

Ladino clover pasture* 

For the winter period the fescue pastures provided more grasing 

days per acre than did the orchardgrass pastures} however, ncme of the 

dUftrenoes were statistically significant* 
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Daring th« saaMr grasing period, the cattle grasing orchard-

graaa - Ladino clover plue nitrogen and orchardgraas - ladino clover 

produced gains that were significantly greater than any of the other 

pasture groups* Shere were no differences anong the average daily 

gains of steers on the remaining pasture groups* 

For the suasMr period the orchardgraas pastures produced more 

total beef gains per acre idien collared with the gains produced by the 

fescue pastures. The differences in total gains however, were not 

statistically significant* 

No differences were found in the total niuaber of grazing days 

produced anong the fescue pastures or the orchardgrass pastures* How 

ever, the fescue - Ladino plus nitrogen pastures produced significantly 

more grasing days than any of the or^ardgrass pastures* The average 

pasture cost per head was greatest for the steers on the straii^t 

orchardgrass and straii^t fescue pastures due to the additional cost 

of the nitrogen which was applied to these pastures* 

For the combined winter and suomer periods for 1956 and 1957* 

there wore no significant differences among the average daily gains 

of steers on the various pastures. The straiid^t orchardgrass pasture 

produced only 238 ItHi* of beef per acre which was significantly lower 

than that produced by any other pasture group* 

The fescue pastures produced a significantly greater number of 

total grazing days per acre than did the orchardgrass pastures (winter 

and summer grasing periods). However, the differences in total grazing 

diys per acre among the orchardgrass pastures or among the fescue 

pastures were not statistically significant. 
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The hii^ett retuma per acre orer feed costs were obtained 

from eteers grasing the orehardgrass -> Ladino clover pasture and the 

second highest returns were obtained fxt» steeze on the feseue -

ladiiu) clover pasture* Steers grazing straight fescue returned aore 

per head over feed costs as oeiq>ared with strai^t orchaz\3grass* Over 

the two year period the application of nitrogen did not produce enou^ 

greater gains to pay for the cost of the nitrogm and as a result less 

profit was realised from the pastures receiving nitrogen* 

The cattle grasing the pastures containing the most Imdino 

clover graded highsr than those grasing the pastures containing little 

or no Ladino clover* 

Daring the two year period, there was a definite decrease in 

the percentage of clover remaining in the orehardgrass pasture which 

had reoeived nitrogen as eo^pared with the orehardgrass * Ladino 

clover pasture idiich had not received nitrogen applications* The 

Ladino clover in the fescue pastures showed a definite decrease dur 

ing the two year period} however, there was no difference between the 

nitrated and non-nitrated fescue pastures* There was an indication 

that as the percentage of clover in the pastxires decreased, the rate 

of gain of the steers grasing those pastures decreased* 

During the dry-lot period, there wen no significant differences 

among the average daily gains and in general no relationship was ob 

served between the gains made on pasture and the gains made in dry-lot* 

However, the steers on the ordhardgrass - Ladino clover pastures which 
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had tha hlgheat dalljr gains <» pastiura and graded hi^er at the end 

of the pasture period returned the most profit per head orer feed 

costs for the two year period. 
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