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In recent years the produotivity of graaelaad hu 11'lCreaaed veey 

greatq clue to the more w14e,eprea4 uae of fertilizers acl 1mprove4 

straiu of grasses and legtaee. 'lheae have tende4 to inerease the 

amount of forage available earl)" 1n the season much more tb8D during 

the latter halt. 'l'hia type ot paature 97atem 1• very suitable tor 

sheep, since the high quality pasture present early in the season can 

be util1&e4 tor lab production, 8R4 after the lmaba are aold very much 

leaa forage is nee4e4 to carry the 4ry ewea through the 8\1111Dler months. 

'1'11a inereue hu not been tully usea by eheepJ 1ntensit1cat1on has 

been mainly confined to aet stocking at moderately high levels. One 

method of more inteuive puture use is rotational grazing; this has 

given very 'Varied results in both research and practice. It has been 

shown to be more efficient tha contilmOua gazing at high stocld.ng 

levels, but most of it.a success eppe,ara to be due to increased pro• 

4uct1on per aere rather than per u.imal. 

At higher stocking levels there 1a greater c:on.t•1nat1on of the 

sward with clung end urine, aad 1 t is more 41tticul t to maintain a 

supply ot palatable an4 autritioua herbage. '!here ia also an increased 

risk ot worm inteatation and other diseuee. Since the pasture re-

flUiraaenta of the 1-1> troa birth to weening vary greatly from those of 

the eve, soae moc11t1cationa E>f ~tational grazing, such as creep 

grazing, he.Ve been suggested in. orier to be able to clitterentiate 

somewhat betweea th.ea. With creep srazins the lamb is a'ble to graze 

selectively aheac1 of the ewes. The ewea also complete sward def011at1on1 
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are at a lower level of autritic:>n.1 tUid ingest u.4 ~ destroy llU.Ch of 

the iaf'ective larva. Milk 18 moet important during the early stages 

ot the lamb's lite. At this point the effect et creep grazing on the 

pasture is negligible, and ao 4uring this perio4 plenty of herbage is 

available tor the ewee. AJ& grass 'become,• more 11Qortaat to the lan'b, 

the amount that ia available to the eve geta automatically amaller. 

Rotational creep grazing both forward• end ei~a has been tried. 

exper:laentally encl CClllll8roially. 'Jhe reaulta •- to ahOY that under 

conclitions of intensive aanagm.ent it is more ettieient and productive 

than ordinaey rotat1oul grazing. 

Workers ia Kev Zealand found. that the correlation between the milk 

J'ielcl ot ewee end weight gaiu in the live weight of lmabs was lowest 

between seven aa4 twelve weeks ot ,age. At this •t86• 1a the lactation 

the milk supply 1• very much 4ecr$aaed ad the lamb• then get moet of 

their auatenace :t.rcm pasture. They suggeete4 that lmbs might be able 

to grow well without the long periods ot lactation that are common in 

tarmiag practice. '.the groaa etticieacy of Jail1t prohetion. decreases as 

l.actation continues; there ia a tu.rther loss ot efficiency from the 

double conversion of grus to milk by the ewea ad milk to meat by the 

labs. It wu auggeatec!l that waning the 18111Da at arouad two months of 

age would 'be poseible, aa4 the lambs might grow u well if not better 

than l.aml>a weaned at the more conventional time ot tour months. Other 

actvu.tage1 of early waning were incree.secl etticieney- in the uee of the 

paeture, greater tlexillility- in eteelt menq•ent, an4 better parasite 

control. 
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Australiaa wo,rkera shoved that the possible ac!veatages ot early 

weaaing ea only be obtained if the lambs are given access to pasture 

which all.on them to mailltain. their proteia requirements. Since the 

pasture intake ot the lamb ie 11mitecl and it tencla to grase very 

selectively ~' it Jl8l' aot be able to eat enough whea grazing 

mature herbage. 

Ultil recently little re1eareh bu l>een done in the Un.ited State• 

on 1nterus1ve stocking ot ewes ea4 1-ba on pasture. At the Virginia 

Agricultural Bxper1Mnt Station from 19'5•1959, iatenaiTe production 

of spring 1-ba fl'Olll pasture wu 1nveetipte4. Calparieou were made 

betveea native bluegraae aacl orchard grasa l..Um claver puture and 

between eontiauoua aad rotational grazing on bluegru1 pasture. As a 

replacanfm.t tor this proJeot it was dec14e4 to 1Dveat1gate the etteet 

ot early weaning ua«er conditions 1n Yirg1Dia ad to com.pare this with 

various other metho4e of 1Atene1ve lamb pN4uet1on. The data colleote4 

in the tiret two yeara of this experimeat are uaea 1D this etut!y, 
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McMeekan (1960) stated that there are several basic factors which 

attect the efficiency of conversion ot puture to animal products. 

'lbeae are the mount, .-lity, and aeuoQ&lity of the crop, and the pro-

portion of the crop which 1• actually harveatecl by the animal. '!heae 

are affected by grazing ~t, aome components of which can be 

controlled by man, lllch u the gru.1Dg method.; the atoclting rate, the 

ltind of stock ued, end the aeverity and tretueneY ot defoliation. In 

practice grazing 1UD8g818nt attempts to mex:Jm:Jae yiel<la of animal 

proclucta from grualand without d•ag1ng the puture. It wu believed 

that eontinuoua grazing vu harmtl1l to bot.h the animal end the pasture 

yield, and grazing metbocla which gave the puture a resting period were 

augge1te41 as it waa thought that this ahoul4 maximiae both plant and 

animal yields. McMeekan com;parec1 eet stock1ng with rotational grazing 

111 15 separate studiea. Rotational grazing vu llightly advantageous 

1n t1IO cues, oonttnuoua grutng 8l.1gb:~ superior in two eases, while 

tbe remaining atu41ea ehowe4 no difference betweea the two methods. Be 

suggea1-cl that there lhoul.4 be m tnveatigation u to the failure ot 

rotational. grazing when contrasted vith aet atoeking under experimental 

con41 tiou, 'When in practice, rotat1onal gruiag vu widely accepted 1n 

the inteuively uaecl gl"Ualeai areu of the world. 

LmbGurne (1'56) oompare4 rotatiGUl and coa-tilmoue gracing tor 

tat lmb pro4uot.1oa. at three 41tterent stocking levela-·lov, m.ed:Lum, 

ud high. Be toun4 that at low an4 aetium etock1Dg ratea, the rotational 

syataa vu interior 1D termt ot lab growth rate, but that it was 
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auperior at the high rate. 1'tlere vu no eiga.itican.t difference at U1' 

ot the 1eve1e in the ewe'• wol pro4uct1on or in the 11ve weight ga1n. 

The reeults aupportea prev1oual.y reportea work that rotational methocle 

increase the anoun.t of feed available en4 8'fl' aubatantial increuea 

in output per acre, ma1nJy 'by au inareue in c~ cape.city, rather 

than increased en1•al production. Be euggeated that there ia pl"Obab:Qr 

11tt.le value 1n using :rotational gruing in the spring an4 early sumer 

unleea atoclt number• are 1ncreue4 1n order to grue the extra teed., 

or else it ia conaerved. 

Carter, et al. (1960) reported on the 1ntena1ve production of --
spring lmba frail paature in Virginia. They toun4 that l.ab·• grasec! 

continuously on 'b1uegru• puturee had the b1gheat average ~ p1na 

end 8Gll8What h1gber carcu• grade• than lmb• grazed rotationally on 

either bl.uegrua or orchard. grass ladino cloYer puture. *lbe 

rotationally gruecl puturea had a higher c&n'71Ds capacity than thoae 

grazed continuaualy. 'fhe1e reeul ta are 1:n. agrem.eat vi th previouely 

reported work. 

Bluer, !! !!• (1960) etated that the eutput of the sruins an1me1, 

in the absence of nutritional and pathological 41eorclera, depends on 

J18DY factors which affect tbe flU&l.ity and tuaQtity of the ingeetecl 

herbage. Grazing managaaeat 1• a aethod of ach1ev1q a coaprcmiae 

between output per an.Dal and outpu.t per acre. At low atoeting ratee 

the aa1aal has a high degree ot selectivity, but output per acre is lowJ 

at higher stocking ratee the output per an:l•al ia lover 1 but there is 

a higher output per acre. 
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According to Spec1cl1ng, nematodes parasitic in the alimentary tract 

ma.v affect the live weight gain, the dry- matter intake, and the apparent 

digeatibility of that intake, even though the Sheep mq ahow 110 aymptoma 

of 'VOrm. infestation. 

In tam practice there are tw metboda of preventing excessive worm 

infestation. 'lheae ~ be uee4 separately or together 1 either a thera-

peutic measure or by grazing ~nt. 'J.he ewe ie much more resiatant 

to attack than the young 1-1>. Speddiag suggested that paruitism is 

mueh more likely to be aerious when tihere ia a high atoelting rate ot 

)'OUDg en1ma]s to old. '!his situation arises when there 11 a high 

lm.bing percentage. 'l'v1n an1mals are also more likely to be attacked 

than singles; they tend to gnnrmore el.owly, since they receive leaa 

milk 8D4 are present on the farm tor a longer period ot t:f.me. A method 

of grazing management Which would allow the young an1mal clean pasture 

to graze upon, el1minate competition from the ewe, and give a. greater 

agree ot selectivity should be advantageous. 'lhia should resu.lt in 

increased production per animal u well ae per a.ere 1 rather than Just 

increaae4 procluction per acre as has been reported by moat workers vhen 

compar1ng rotatiGnal and continuous grazing. 

Two mo41t1cationa ot rotational grazing were euggeated by DS'Tiee 

an4 8pec1c11Dg (1956), by Dickson (1959), and by Sped.cling and Large (1959). 

These were a1de'W1'f8 creep grazing and forward creep grazing. Both of 

theae methods have the advantage that they allow 41tferentiation between 

the treatment of the ewe an4 the lsab. '!he young animal is able to 

graze selectively ahead of the ewe end ia probably on a high.er plane of 

nutrition. 
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Spe4d1.ng and Large (1959) com.pared a1dewe¥a creep grazing with a 

rotational method for lmb production tram. puture, using a etock1Dg 

rate of eeven ewe• and twelve lanbt to the acre tram birth until the 

l.mab1 were aent to •lalJ8hter. With aide~ creep grazing they got 

higher live weight .gai.u per acre 1n both yeare ot the study. 'lhe 

biggeat difference in tan>r of •1~ creep grains vu 1D the ._uality 

ot the carcuaea pro4u.ce41 and warm intUtatioa WM alJao. 11ttch lower. 

Barriaon, !! !!· (1948) also CCDpa'red oontimllJua •• rotational 

grutng llDd found little Utterance betveea the we 11etbo4' on total 

acre produetion,1 but the l.aib• on tbe oont1nueua gruing were 8Cllllewhat 

heavier. J\ldg!Dg by ita eppeannee only, the rote.tionaJly grue4 

putu.re looked very imch lHltter. 

ticUoa (1960) cmq>ared torwaft creep gru1Dg with rotational 

gradng. lie got higher live wipt ga.1.u, a rec1Uee4 •m burden, and a 

ve17 ncm higher pereentap of tat lmba, with oreep grutng. Be con-

elu4ec1. that 'by thi• •t'Dol he wu able to get a hisb output per acre 

without aaor1tic1Dg tuaJ.ity. When tbeM two •thou of ereep gracing 

are emparecl1 the nae_..1 •tbod hu ·tu a4T•tqe that the area which 

i• kept tor the lalb• 1• never 1Dteeted by the ewe•, whueu in the 

forward aetbocl 'both ewa •• .laab8 ocrter the •- ·m-ea. 
It wuld ..- that the aext logtcal step wul4 be the separation 

of ewa ma lanbe ill order to be. lthle to 41tterent1ate 'Mtveen. tb• eom.• 

pletely. It the lalb• wre vew4 earq 1B the gruiug ·eeuon al then 

grued eepce.te4' 1 tbe· pqtun lhoul.cl bave le11 'panad.tu an4 the lmnbs 

eeul4 'De eompleteJ.7 ael.ecUve 1a their gruiDg. 
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'Dle tirat reports ot early weaaing com.e troll South Africa. Bosman 

ead Bouma (1944) reported that lambs weaned at 8 we-eka aad grazed on 

hish quality cereal pastures grew u tut and baa as high carcua graclea 

as those run with their mothers, with a saving of 2~ ill teed. 

It ia important to know at what age or weipt a lalib ca be weaned 

succeeaful.l¥ Vi thout a aerioua aetbaclt. An inveat1p.t1on ot the milk 

yield ot the e-we in relation to the growth rate of the l.mb lhoul.4 prove 

helpful in auvering this. 

Wallace (1948) reported on the growth of laiba before and after 

birth :1n relation to nutri tioa. le reported that the milk yield reached 

a maximum 4ur1ag the second aad third week ot lactation aa4 tell 

steadily after this. About ~ of the total milk 71•14 tor a 16-weelt 

period (which 1s about the eonveational veaaing t:lme) 11 produced in the 

first month, ~ 1a the second month, 21, 1n the third mou:th, and ll~ in 

the fourth month. Re coaolud.ed that the milk Which t.he lab receives 

during the tirat moatb to aix veeu of 1 ta lite, 11 of the greate,at 

blportaaee to ita aubaequeat growth. He found a correlation ot 0.90 

between the weight in.Crease of the lamb at a month ot age uA tbe milt 

conenae4 in that per1oi. 

:Burr1a and Baugus (1955) aleo found that milk productiGn wu 

high.eat during the first tour weeks of the lactat1oa aad that it then 

decreued at a varying rate tbroushout the r9'1'1n4er of the period. 'Ibey 

alao found that the average daily gain of the labs vu very highly 

correlated With tbe a1lk eonaWQtion during the tint tour weeks. and that 

the correlation d.ecreued ~telly as the 1-'b got elder. 'lhey found. that 



daily gain tram l2 to 16 weeks vu not s1gn1f1eeatly correlated With 

milk consumption during the previous periods. 

B&rn1coat, ~ !!· (1956) in Nev Zealand reported that under tat 

lmnb f&l'SlliDg eontit1ou the milk intake vu of moat importance until 

the laab was between. six an4 eigb.t weeks old. B>wver, the total milk 

conaumed during the tint 12 weeka of lactation 1a of 1m.portance for 

live weight gain. 'Ibey found the correlations between tbe rate of live 

wight gain. and the 1111t1unt ot milk eonamec! 1D the first 12 weeks of 

the leb '• life. Between birth and three weelta ot age the7 toUlld. that 

it wu irregularJ it wu highest between tour and silt weeks of age. 

T.b.e7 coneluded that this was due to the tact that at this stage the 

lan.ba wre able to Ule all the milk that vaa produced and that milk 

secretion vaa at its higheat during this period. ~e correlation wu 

lowest between seven 8Dd ten weeks of age bec8l18e the lambs then 

nozmal.ly got moat of their nou.risbment tram grass. 

Combe 1 ~ !!· (1960) in Austnlia aleo reported on the correlations 

between milk )"iel4 ·and. lan.b growth, ueing t1'0 m.etho4s to detemine the 

milk yie.ld of the ewe. Prom birth to tour weeks the correlation was O. 71, 

from tour to eeven weeks of age 0.58, and fl'01I seven to ten weeks 0.31. 

In general, it aeema that milk is ot mat im.po.rta.ce to the lll!lb 

untU it is six weeks of age; after thia the correlation between the milk 

yie1d ot the ewe and the growth of the lamb falls eteadily. 

Clarke (1954) in Bev Zealand concluded from previously' reported 

vork that Where teed vu limited, the value ot the ll1lk received by the 

lan.b after the age of tw months might be ottaet by the increased 
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competition between the ewe and the lamb tor the available feed. '!his 

might happen even in a good. season where an1mal requirementa were 

increasing at a t:lme when puture production waa beginning to fall oft. 

He found that tbe gross e·tticienoy of meat prod.uction vu '!#fo when 

grua wu converted tirectq to meat; where there VQ a double con-

version tram grass to ailk and then milk to meat, the efficiency 

4roppe4 to '1/;. Be thoulbt that earq- weaned lml>a might grow as well, 

if not 'better, than l.abe weaned at the more convez:itional age of f'our 

month.a. Ke weaned l.aba at an average age ud weight of 12 weeka and 

49. 5 pounds, rumd.ng the experiment tor three years. le concluded tb.at 

the growth patter.a ot early weaned and late weaned aniaal.a was 

essentially the ... , eni that the ...U 41ttereacea between them were 

probably due to the •ta&e ot maturity of the herbage. 

Dairi an.d Sell (1959) reporte4 on the early weaning of lambs 

gruecl on winter taaporary pasture in Georgia. !bey weaed lanba at 

6o pounds and left a control group With their a.a until they weighed 

90 paunda. They touacl that those 1-ba weaned at the lipter weight 

grew as well as those lett with their dais until they reaehed mark.et 

weight. 'lhe slaughter grades of the early weaned group were higher. 

Creep feeding had no effect on the rate of ga1a of either group, but it 

improved. the elaugbter grade ot the! lambs left wtth their deas. There 

was a eaving of 3~ in ewe gruing1 thu more high. q,ual.1ty puture was 

ave.Uable tor the lmnba. In a second etucly where the lmnba were weaned 

at 45 and 60 poua48 and a een'trol group vu again left with their dams 

until they reached 90 po\lllu, tbey found no statiatically eigDitioant 



14 

differences between average ~ gain or slaughter grac1e in q- of the 

groups, and early veaing did mt stUrulate creep conauraption. ibey 

concluded that the l.mb• eould be ,,._.4 at a relatively early eae mcl 

still continue to grov well, prGV'ide4 tbat higb. fPlBlity forage wu 
avail.Ule. 

Brown anc1 8pecl.4ing (19'9) 1D lqlalMI wewt l.mba between 15 and 

20...,,. of~· ·TM1 reported tba-t the waned l.mbe aurvive4 u4 later 

reeovere4 t1"0m the . Mtbuk, but thq believed Ulat their pertomanoe 

vu affected ·oy paru1tee. It 110u14 ... tbat this is too earq an age 

at which to weaa. 

W.archvp, et .i. (1960) ia Awttnlia r.,ortea on 'twe ewq veu.ing --
expermenta that were earrie4 out uacter veey 41tferent puture 

CGDclitiou. '!hey veme4 lmbe at 7, lG, 13, 814 18 weeb of 8P'J all 

a1••l• were alauDtere4 at 19 veea. They :tOlU&A no •i&Dit1cet 

ditferenee ill lalib live weights at 81\Y' a.se·# nor 1D carcu• or vool 

pro&leticm. In the seooaa. trial, where the pasture vu muP more 

aatun, one gr0u.p of lalb• vae weanea at Dine veeu ot ece while the 

eeoon4 sn>UJ was .left with their d8aa until l8·veeke ot .-. 'Die late 

wemd group U4 h':tgber ••rase dail.1" pias,, a1•1gbter gradee, aad 

clreeaing J4JteUtllge. ~ey ooaolule4 that it vu Po••lble to veea lambs 

ear!N, pro•l4ed that they vere give aocese to high tuel1't1' paature. 

Hin4a, et al. (1'60) 1n D.l1DQ1s foUQCt that 1-lta mt gaged with 
~ --- . 

their c1w llb&we4 AO evidence of stam•b Wl'tU either au'bel1n1~ or 

1D their faecal ._1e1. 'Duly tound tb&t lab• g1va aoeesa to a · creep 

ration traa birth to market ooul4 be succee•tul.17 weaea at a relatively 
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early age. Lmnbe weaned at eight to n1ne weeks and kept in the dry'lot 

or fed on pasture pe.rtonned aa well aa laaba lett with 'tb.eir des. A 

later atu~ 8hoved that 1-b• weaned at aix weeks performed aa well as 

those weaned at nine web. Average QaUy gain tor the whole period 

wu o.476 ad o.i.86 poua4I respectiv~. Ill the :tiret etudy they found 

that when tw1ns were weaned, or not grazed with their data, they per-

formed as well or better thlm eampa:rable e1Dgle 1-be. In the second 

etudy where lmba wre veaed at aiz or nine week8 ot age, twins did 

not do aa well aa aiDgl.e 1-'ba that were weaned at the - age. 

The next logical step would be the comparison of laabs waned on 

pasture with those weaned :8114 pleced 1D a c!rylot on a coaoentrated 

ration. 

Boland., et al. (1961) eampared the ettect of weaing lmiba and --
feeding them 1D the c!rylot, vttb. creep feecling the nurstng lalbs on 

pasture. Both groups were tea the sme high energy pelleted ration end 

had access to tb.18 ration before the trial bepn, Lmbt that were 

weaned ana. ted in the 4rylot ga1ne4 l' pounc1a 4uring the 27-da.Y trial, 

whereu the ereep fed group only gatnecl t1ve pounU. 1hey concluded 

that early wen1ng aight be attvantaseous under certain produet1on 

conclitiona. 

m1D:1Jllum weig'ht ot 50 pouada, using either twma or singles. 'Ibey could 

ahov very little difference between weaned and unweane4 groups 1n 

average cla1ly gain. Lambe that were weaned at l2 or 13 weeks and fed in 

the drylot meule sligbtly taater gains tb8ll lin'Weenecl 1-.l>a. In the 
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nPERIMD'rAL PJOeEDUJ1E 

A. Objectives 

'lhe general objective of the eQeriment vu to 1.Dveatigate various 

methods ot inteuive 1-1' production. 

'1'he specitlo obJectivea were : 

1. To oampare the early wee.irlg of labs onto latHno ·clover, 

running ewes sad lambs together 4ur1ng tbe grazing aeuon. 

2. To eompue eves ad mnweeaed l.abs .grazed separately with 

gruing ewes aad lem'ba together on pasture. 

B. Ioeation 

'Jhe experiJllQt vu coJattucted in two locations, the main station at 

Bluka'burg and tbe .S.Utbnet atat1oa at Glade Sprlq. Both stationa are 

fairly a1m1lar in soils, cltmate, elevation a4 puturea. At Blacksburg 

5 one.acre plota of permanent bluegrus and white elner~ 5 one-acre 

plots of seeded ladtno clover, end an area of 7-1/2 acres of permanent 

bluegreu were used. At the .Scl>uthweet •tation 4 oae•aoreplots .of 

pemaneat bluegrua, 4 om-aere plots of seeded la41no clover (in 1960 

onJ¥), end an uti tional area of 4 .. 1/2 aerea of pemane!lt b.l•gru• were 

uaec!. 'l!le pe1'W.e!lt puturea were ma~nly bluegrass am1 white clover 

with ame orollar4 snes, tDM>tey au.cl re4 clover and U4 not bee-:o. 

ploughed tor at least 50 years. '!he lots were limff ad fertilized ac-

cording to soil teste so that luk of nutrient• would not be a limiting 

factor tor the optimum growth of the forage. All of the paetures were 

provided with shade and water. 
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C. ,Aa1mala 

'Dle 457 lmtba uae4 u teater an1mals in the experiJaellt were 

proclw:ed from the ga4e tloeka at both atatioaa. '!be ewe1 in these 

flocks were utnly ga4e Bempabire, or Bempab.ire x Rmbouillet, or 

8-plhire x su.ttolk cro11oreu, but there were IOJl.e Borth Country' 

Cheviota aa4 same Borth Country Cheviot erosabrecla. 8-plhire, Dorset, 

Su.ttolk, Borth Couatry Cheviot, ea4 Southc!ot111 raa were uee4, tb.e 

m.aJori ty being Jlm:p8h1re. 

Moat ot the 1-be were born 1a January and Pebruary; the remainder 

were bom in early Jlarch. Dlea- were al.lowed to run With their mothers 

with aceesa to a grain mixture in a creep from birth uatU the e.xperi-

m.ental treatments were started 1n m14•April. Both evea and lsnba wre 

given acceaa ~ am.all grain puturee when the-ee were available. 

Asa1gmenta to treatments were made at ran4om from groups ot 

similar age, eex, 'breecU.ng, weight, and age of eta. 

n. Bgerment&l. Treataerit• 

'1he laba, or lmiba ancl nea, were placed on the various treatment• 

each 79ar at the t1me that it wu thought that the exper:lmental pastures 

were re&Q' tor grazing, colloq,u1ally known u turning out time. Thia 

wu April 22114 aa:ut 26th 11l 1'6o ad 1961 reQectively at Blacka'burg and 

about a week earlier at Glade Sprins, April 15th and 19th. '!be follow• 

iDg treatments were uae4 at 'both ata~iou. 

i. Blacks'burs 

Treatments l, a, act 3 were repeated. 1a 19Ei0 and 1961, but 

treataerit 4 wu o~ tried 1n 1961. 
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ln treatment 1, ewes and lambs were grazed together on a 7·1/2 

acre area of pemanent bluegrue paature. Ro eupplaental grain wu 

fed to the ewes or lmnba. The stocking rate wu three ewes and four 

lamba per acre. 'lhi• vu the control tor the other treatments. 

In treatment 2, weaned lambs were grazed rotationally on the 

5 one-acre plota of permanent bluegraaa. Shelle4 earn was fed at the 

rate of one pound per head per c1a.Y'. The initial •tocking rate wu 

eeven labs per acre. 

In treatment 31 lmbe veane4 at the beg1nn:tng ot the grazing 

seaeon were grazed rotationally cm the 5 one-acre plota of lad:Jno 

clover. Supplaental tee41ng1 ~t, amt •tocking rate were the 

same aa for treataeat 2. 

In treatment 4, 1D 1961 only, 40 laabe were weaned at the smae 

time as those on treataata 2 u4 3, viz. April 26th, and placed on tuJ.l -
teed in a d.rylot. The laml>t were tivicled into tour e.-1 groups maldng 

up two treatments, each with a replicate. '!hey were self-fed two 

pelleted rations, one contalning 65 per cent roughage and the other 

35 per cent. A mall amunt ot high .-lity alfalfa~ wu fed in 

addition to the pellets. Tile compoei tion of the two pelleted rations 

uae4 at both Blaclaiburs and Glade Spring is ahown on page 20. 

2. Glade 8pr1Dg 

Treatments 1 and a tolleving were 1n etteet in both 1960 and 

1961, but treatments 4 and 5 were in effect in 1961 only end. treatment 3 

1n 1960 only. 
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In treatment 1 1 ewea and labs were grazed together on a 4-1/2 

acre plot of permanent bluegrua pasture. 'lhi• vu the control tor the 

other treatm.ent1. The initial stocking rate vu tour ewes and a·ix 

lmba per acre. 

ID treatment 2, 1-1>1 were grazed separately frca the ewe tram 

about 4 p •. m. to 8 a.a. 1D rotation on the 4 one-acre plots ot permanent 

'bluegrass. '!he ewea anl lmab1 were together 1n a barn. from. 8 a.m. to 

4 p.a. Ro aupplaaental grain vu ted. The 1n1t1&l stockins rate vu 

seven lmaba per acre. 

In treatment 31 in 1960 onq, lmabs were grazed separately tram 

the eves on the 4 one•acre plots ot lad1no clover, VS.th supplemental 

feeding, menaganent, aa4 &tocking rate as eboYe. 

ID treatment 4, 1n 1961 only 1 veane4 labs were placed in a 

4rylot, in two group1 on the eae high u.4 lov roughage pelleted rations 

that were used at Blactaburg. 

In treatm.eat 5, 1n 1961, the lmab• wre plaeed on the same high 

an.4 low roughage pelleted ration in a deylot u in the treatment above, 

but were with their mothers fl'all 8 a.m.. until 4 p.a. 

'!he eomposition of the pelleted rationa at both stations vu: 

AUalfa meal 
Ground shelled corn 
Soy1bean meal 
Mo luau 
lbnoeodium phosphate 
Detluor1Datec\ phosphate 
Ground lim.enone 
Yitain » prmix 

lip &>yb!s! 

65.0 
a4.4 
5.0 
5.0 
0.5 

0.1 

Iov Rous!iye 

35.0 
i.8.6 
10.0 
5.0 

0.1 
o.6 
0.1 
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It. Grazing Management 

1he lan.bs that were grazed rotationally on either permanent 

bluegraaa or 1aa1no clover were moved to a treah lot eveey tour to 

aeven 41\YS. The puturea were generally clipped immediateq after the 

lambs were moved 1n order to control weea and to preveat uneaten forage 

from 'becoming too 1tenay. Ia 1961, when there wa.e a aurplua ot torage, 

some lots ve:re taken out ot the exper:lmeat. 

Die coatirmoual¥ grazed pastures were also clipped periodically, 

mainly to control wee4a but also to trim. ott atJ1' aurplua .forage. 

r. Parasite Control 

Inaediately 'before the exper:lment was begun each year (!•!.• when 

the lem.bs were vemecl), they were 4renthed Vi th a phenothiazine, copper 

eulphate ad nicotine sulphate mixture in order to control internal 

parasites in the aliaentary tract. During the exper:tment all animals 

had access to a 1:9 phenothiu1De1 salt mixture. 

G. Marketing 

'!'he lcba were marketed when they weigbect between 85 aud 100 poua481 

in three groups, 1n late _.,, m1d•J\me 1 and Dlicl-~. ihe experiment 

wu cloaed 1n mid.-~, aud a:r a'S•als tJlat were not ~ tor market 

then were kept tor feeder lmibe. Scme females vere kept as replacaaents 

tor the grade flocks. 

B. Obaervatiou 

Bach laab vu we1gbed at the beg~uni ng of the exper:.lment 1 at 14-dq 

inten-als, and at the time of marketing or at the end of the exper:lment. 

Carcass weights were obtain.ed imDediately after alaugbter and bef'ore 
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chilliD.g tor ea.ch lm.b slaughtered. Dreeaing percentage wu calculated 

on the buia of the unchilled oarcaaa weight and the t1nal home weight. 

A live almvdlter gra4e,,.. obtained on eMh lamb either imediately 

before it vu marketed or at the end o~ the teat. '!be buia of the 

gra41Dg vu the otttcial atu4arda ot the Mviaioa of Marketa of the 

Virgiaia Depar1Dent of Agrieulture. '.lhe lamb• van grade4 by a 

ccmaittee of three o:r •re, world.ng tndependentq, and the gral.ee were 

averaged tor each lmb. At leaat one mmber of the CGDittee wu an 

otticial grader ot t.be Vlrgiaia Diviaton ot Marketa. All tbe carcaaeea 

were graiecl attAar a 24•hour ollill by the ottici&l u.s.J>.A. grader at 

the paoklng p]Aat. 

Ba1Dtall -4 mwmm a4 mini•• taperaturea were reeorded at 

Blaekaburg. See Appen41x A. 
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Buh lanb vu clu81f1ed according to the breed of sire, breed of 

a., age et a.,, type of birth m4 reariag, •4 ita aex. J:ach o'f these 

olMeit:l.oatiou vu couiff"-4 u m environmental etteat whieh vu 

fixed (!•!• not NDfm) 1D the atatiattoal aenae. !t vu known tran 
reporta 1n U1e literature that tJieM tiud enYiromental effects might 

result in eisnUie•t 41tteNDM8 in the trait• that were to be inVeat1• 

gated, maona 1-ba that were otherwt1e treated 14enttoally. !he lanb• 

~ ad 4iapl'O)Ort1en&te IU!lberll ot lmba in the various trea1aenta; 

!·!· it vu nomrthoSoUl. 'lberetore, tt vu nece••ar.>" t.o ac!Juat the 

data tor 41tterenee• 4ue to the fixed envirGmental. ettecta before ~ 

va114 esapUUOJla oou14 be aa4e between the treataeate. 

'!he leut ..-re• •tbocl of analyeie tor multiple olusification 

vith tiapnportionate Jl\Dlbera wu uae4 to obta.111 eat:tmatea of the 

magn11n14e and e1gn1f1cance of the tiXett enrtromental etfeeta on the 

traits 1tudie4. Bach obaerYation wu Msumed. to be a linear combination 

ot aa effect CCllllllOD to all lmba, ,iue the ettact clue to breed of aire, 

breed of a., age ot a.a, type of birth u.4 rearing of the larlb, sex of 

the lmb 1 plus the effect ])eculiar to each lmb. It was assumed that 

the fiXett effects wre mt correlated an4 that the random errors had an 

expectati.Oa ot zero. 'lhe naatb.maatic&l model uaumed was: 

Y1J'lum - t& + P1 + mJ + 8k + t1 + Ila + 8 1Jklm 

Where: Y1Jklm 18 • o'baervat1on on u 1114iv1dual lanb 



And where I 1 • 1•51 j • 1•51 k a 1•4, 1 a 1•31 11 a 14 

I' 19 the general mean for all 1-b.a 

p ie the effect clue to breecl of •ire 

m 18 the efteet 4ue to 'breed of '1a 

a 1• the etteot due to ase et 4-

t 1e the etteot clue to tne ot birth an4 reari.Dg 

• 1a the ettect due to aez 

e 1• tile ettect peeuliar to each lmb. 

The breed.a ot •ire (p) ad breeu encl on•••• of a.a (m) were given 

above. The ewe nre grouped ¥1th reapeet to age • yearlinga, tvo-year-

0149, three to aev• yeara 0141 8114 e1ght year• or older. 1-ba were 

cluaitied u s1nglea, u tw1u or triplet• reared u ainglea, ad u 

tw1u. '!'he aexe1 vere nee or vethera. 

In this metbo4 of multiple regreaaion, one variable tram eaeh 

claaeitioation 11 clelete4 m4 thia becomes the bue tram which the re-

ma1n1ng variable• of the reQect1ve cluaiticatiou are Qpreaaed u 

deviations. In euh clua1f1cat1on the variule nth the largest amber 

of obaervatiou vu deleted traa the origjnal matrix. Ble etUations 

that were deleted were: Jlapah1re tor both breed of •ire and breed ot 

4-1 three to aeven year old dau, u.d. tv1D m4 wt.her lmba; therefore, 

these becme the bue to whioh all the lmb• were djuated. A copy of 

the two original matricea u.y- be touncl 1n Appen41x B an4 Appendix C. 

Two multiple regreaeiena were run, one uaing aata on 457 lmba tor 

average 4a1ly ga1n aD4 •langbter grade and the 1eocm4 wsing clata oa 3ll 

lmba tor carcua grade aa4 dreaa1Dg percentage. 9le latter info.mation 
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vu not available en all lmibs, e!ace aom.e were tept tor f1ock 

replaeeenta or were not rea41' tor market When the uperiment was ecm.-

pleted. 

In order to aD.pli(y the .-,utat:lou 1 t.U "aele1gh Method" as 

4eveloped by perllOQDeJ. o~ the 8tat18tteal ~tar.r at Borth Carolina 

State College, Raleigh, lltrth lal'Ol1aa., ,,.. \lMd Sa w*laa 'fme• a.a.lyeie 

on the IBM 650 eleetroaic ompllter at the V1rg1Dia Pol.yteehnic Inatitute, 

Blacksburg, V1rg1ai&. 

A .-er ot ~ ot Yariaee wn rua Vit.h the edJuated c1ata ill 

•i-&!J' to tiaeoYer tt then were _.- 4Utenneea be-.. treataeate, .a 
if 'tlle•• ullte41 1- f1D.4 out whether tbe7 wn aifp11ftemt or aot. ibe 

caloulatiou 1'en all _.. • a ~t •tmatio 4eak c&Loulator. 
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Eetilllatea of the etteets of breed et sire, 'breed of da, age of 

clan, type of birth ad rearing, and eex on tJle traits atucl1ecl are shown 

1n Tables 1 a.d 2. The •tadarf. erron tor each eatmate are a1ao 

ahovn. When the •181' on tbeae eatSmatea 1• reverae4, tb.e1' om be used 

u factors tor dJustiag the data. 

A. A•erae D!UY Gain 

'lhe ccmputed eet1aatff tor 41tterenoea clue to the breecl of a1re 

varied widely'J SouthdovD -4 loraet •1rea were •1sait1caatly dittereat 

(P < .01) trm Bmplhire 11rea. 7or breed ot ._ the range vu not u 

v14e, but both Bapehire x RmbouUlet end fNttolt x Rm'bouillet were 

eisnit1cetly different (P < .01) tram the b- value. Ia the age of 

4- clua1t1cat1on only the eight years c!Uct ad ol4er group vu 

eignitieaatly 41tterent from the bue value. Lmba rearecl ea •insl•• 
were a1gm.ticctl.y 41ttarent (P < .e!5) traa tho• rearet u tv1n.s. IMla 

were eign1t1eeatly clitterent (P < .01) f1'S wtb.en. The ecmpute4 

estimates were touacl to be ia general agreeaeat Yi th thoae report.ecl by 

1Ciacaic1 aad Carter (1953) 1 Carter, et al. (1"7) eD4 (19'8), aad Oiveaa --
(19'8). 

B. Slausb:ter Grade 

1be coutanta OfDP.ltecl tar 41ttenncu clue to bree4 of sire were 

tairq atm11er and wre all highly aigaifteat (P < .01). J'or breed of 

481 the range vu w14er, but only two bree41, Bmpabire x RmbouW.et 

and Border i-:tceater x Borth Country Cheviot, were aignifieatq 

different at tbe five per eeat •4 one per cent levels reQectivel.7 tram 



'leble 1 

Regression Coetticieate and Stant'ard Deviations tor 
Average Da1q Ga1n md Bl migbter Grade 

Claas1.fieat1on 

Breed of Sire 
ifi.iPiii1i9 
Southdowa 
Dorset 
SUttollt 
Borib _Country Chertot 

Breed ol Daa 
iiiiii;iliiiie 
Bmpahire. x Banbou1llet 
Sattolk x Bmbouillet 
Borth Country Cheviot 
Border Le1eeeter x B.c.c. 

!p o~ .Dlm 
Yearliiii 
2 Years ·Old 
'3·7 Years Old 
8 Yeara ad Olde.r 

bYpe o'f .Birtb aa4 Rear1!g 
sbii[e Bo-m c.ut Beered 

. '1V1ll or Triplet Reared aa S1Dgle 
Twin Born md Reared 

Sex 
Wether 

Bwe 

Mean 

221. 
91t-
'R 
19 
26 

25 
100 
299 

'' l.21 
~ 

304 

22'1 
230 

457 
** Siguificant at the one per cent level -(P < • 01) 
* Significant at the five per cent level. . (P < • 05) 

Average ~ Gain 
b value S.E. 

.ooo 
-.ll5** 

A.f:.1..-- . 
-.~ 

.035 
-.006 

.000 

.oSll. .... 

.(1'{6** 

.()56 
-.002 

-.·<>44 
-.031 
.aoo 

-.l.o4** 

.0.30* 
-.oi.o 
.ooo 
.000 

-.o45** 

.543 

±.an 
t.017 -
:t.019 -
:t.019 -

t:.017 . 
:t.019 
:t.o'1t- . 
:t.031 

t.o~ 
:t.<121 

:t.ac6 -

:t.015 
:t.~-~ 

:t.012 

SJaugbter Grade 
b value S.E. 

.ooo 
•l.olt** 
-o .• 72** 
·-0.67** 
. .;.o.9'** 

o.oo 
-0.57• 
-0.19 
-0.Ja 
-1.56** 

-1.75** 
-0.74** 
o.oo 

-l.'11** 
l..'6** 
0.29 
o.oo 
o.eo o.,a. 

12.833 

:t.36 
:t.23 
:t.25 
:t.25 

:t.23 
:t.25 

*·" *.41 

:t. lf2 
:t.28 

*·'"' 
:t.19 
:t.32 

:t.16 

ro 
-1 
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Hampshire ewes. ror age of dam, all the computed 41tterences were 

aigniticantlT ditferent ttom the three to seven ye.ar old. ewes (P < .01). 

'!hose 1-b• reared ae eingl.ee were •1SB1t1oaa~ 4.itterent at the one 

per cent level fraa those reared M tw1u. A ewe !alb was significantly 

titte.ren.t at the five per oen-t level from a ve'bher lalb. '!he cmaputed 

est:lmatea were touad. to be 1D. geD8ftl. agre--.t vi tll tboae reporte4 1a 

the literature. 

c. ~-·~ 
'lbe ooutanta ecmputea tor 4Utereneea 4'19 te the breed ot sire 

var1e4 eona14erably; that tor the Southdowa wu a1gaj.t1ecitly 41tterent 

at the five per cent level., vhUe that tor the Suttolk vu sigaU.tieant 

(•<.en) tJt01ll the 'b ... value. 'l'he eat---• fol'' tbe etteet of 'breed 

ot c1a varied largely 1 only those for Suttolk x Rmbouillet and Border 

I.eioeater x Borth Country Cheviot being e1gnit1oantly clitterent 

(1 < • 05) tram the baae value. lone of t-he computecl ditterences tor 

t.be ettect of age of da were aipiticutly d.1tterent from the bue 

value. Por eype ot birth ar1d rearing, s1ngl.ea were aigaUicautJ;y 41t• 

tereat at the one per eent level. EVe laa'be were •isnJ.ficenUl.:r 

ditterent (P < • 01) trea vet.her lmiba. 'l.be values nre in seneral 

agreeaent vith tboae l'Q()rte4 in the literature. 

D. Yield 

'Dle coutaut• computed tor clitterenoea tor the breed ot sire aga:J.n 

varied eoneiderably. The loutbckM,\ an4 Suttollt 11.rea were aiga.1t1CeDtq 

dittereat from the lllmptlhire lWllll at t.be five per eent level. Per breed 

ot dma, Haap8lrJre x RmlbouUlet 'WU91 eignifieantly 4utei'91lt (P < .01), 



Table 2 

Regression Coetticiente and Standard Deviations for 
C&rcu9 Gnde an4 D.reHiDg Percentage 

Claa81fieat1en 

Breed ot Sire 
i8BP8hii'9 
Southdown 
Donat 
SUttolk 
llorth Countl'J' Cbertot 

Breed ot Dim 
Liii1Mi\1;; 
Bapebi re x Bmbouillet 
Suttolk x Bmhouillet 
Borth Country CheYiot 
Border J.eicester 'x ·w.c.e. 

Age ot Dia 
Yeai-ling 
2 Years tl.ld 
3-7 Years 014 
8 Years and Older 

bYpe of Jlrtb.. -aa4 lle!ri!g 
S1Dgle Bora md Reued 
'fv1D or Triplet Reared • Siagle 
'lV1a Bo:m aac1 Seared .. 

Veth.er 
Ewe 

1fo. ot 
laaD• 

1,,.. 
13 
Ji6 
68 

'° 
138 

85 
13 
11 

4 

9 

"' 238 
23 

93 
22 

196 
178 
133 

311 
** Signit1eent at the one per cent level (P < .01) 
* Significant at the five per cea.t level (P < • 05) 

CU'C888 CJra4e 
b value S.B. 

o.oo 
o.61• 
0..23 

-o.&I!** o.o4 
o.oo 

-0.23 
-o .• IJS* 
-0.10 
-1.53* 
o.49 
0.01 
o.oo 
0.19 

0.73** 
o.i.o 
o.oo 
o.oo 
0.51** 

*C) .• 37 .,.22 
to.21 . 
*>.21 

j0.19 
10.21 
to.i.5 
to.68 

10.la.5 
to.28 

10.30 

j().17 
j().28 

Brening Percentage 
b value S .• B. 

o.oo 
l.TI* 
0.23 

-0.96• 
0.18 

o.oo 
-1.39** 
-1.01'.* 
-0.2·8 
-0.15 

-o.86 
-0~56 
o.ao 

-0.19 

1.87** 
0.95 
o.oo 
o.oo 
0.34 

49.5 

i0.72 
10.43 
iO.l&o to.u 

#J.37 
jQ.laJ.. 
I0.89 
tt.32 

j0.88 
10.55 

'JQ.57 

10.!{a 
*>.54 

10.28 

ro 
\0 



while Suttolk X Bmibouillet WU slgniticant (P < • 05) tran the baae 

value. Bone of the C<DpUted eatimatea ~re different tram tbe bue 

value for the age ot da claaaitic&tion. Here again, tor tbe type of 

birth and rearing, the e1t1mate1 were •isnificantly different at the one 

per eent level tram the bue value for •insle•· 1bere vu no dittereace 

betwen sexes tor ctree11ng percentage. 1heae tiguna were a1ao m 
general agreemeat with tboae 1n the literature. 

Since ao JIUID1' ot the COD1tanta were aip1t1cant, all the computed 

dittereneee were 1Doludecl 1n MJU8t1Dg the cl&ta. 'Dd.1 bypuaed the 

pation of choice of a level of e1gnit1cance ot a cOD11tmt, before 

ue1q it to dJuat the 4ata. 



IUISUL'l'S .AID l>ISCUBSIOR 

Both adJuated end unadJuatea means are abovn tor all reaul ta. nie 

una4Juated 4ata probably give the beat evaluatioD of the treatmeu.ta from 

a practical etanc!point. However, the adJuated data pro'bably give the 

best caaparieon of the effects of the d1tterent trea1aeate. In the 

disouseion of reaulta, only aQJuated •ens were uaecl. 

1he results tor Blaekaburg, 1960-1961, tor the first three 

treatments are showa 1D Table 3 tor average c1a1ly ga1D a.d slaughter 

grade. Oa a vi thin year buie :ln 1960, the l.mba on the ladino clover 

had aignitioutly higher average c1a1ly gaiDa then the other treaiaents; 

tb.e slaughter grade wu aleo higher tor this group, but the clittereaee 

vu not s1gn1tiemt. In 1961 on a within year buia the control group 

had the higher average c1a1ly ga1D enc! elangbter grade, but the tlit-

terence waa not aigniticet. 

The reaulta tor BlackBburg, 1960·1961., for treatments 1, 2 1 and 3 

are ahown in Table 4 tor carcase grac1e and ilreaeing percentage. I.a with 

the other two traits, on a within year baaie in 1960 the lad1m clover 

group had the higheet carcua grac1e and dre••ina percentage, but the 

difference between it and the other treatment vu not aigniftcant. IJi 

1961 there was no clitterence between the treatments. 

The analysis ot var.ienee for ed.juated average ~c1a1ly gain en4 

alauf#lter grade tor the first three treatmenta at Blacksburg, 1960-1961, 
is shown 1n Table 51 and tor adJusted earcua grade an4 dressing per-

centage 1n Table 6. In the aaalya1e of variance tor the first t1«> 

traits on a two-~ cl.uaitication, the mean •tuare• for years and 



Table 3 

Adjusted and Una4Juated Mean& tor Awraae Daily Gaia aD4 Slamtbter Grade 
Blacksburg, 1960-196.l 

Treatment Ifo. ot I.-bs 
1960 1961 AdJ. tin. MJ. Un. Adj. tin. 

Control 33 32' • 48 ·" .55 .50 12.9 12.6 

Weaned, bluegraae 36 33 .51 .48 .49 ·" 13.4 12.9 

Wean.ea, lac11no cl.oYer 39 3e .57 .55 .lt9 .le llt..o 13-9 -

'l'tlbl.e 4 

Adjusted and Uaadjusted Ilea& tor Care- Grade and Yield 
Blacbburg, 19(>0-1961 

Carcua Grade Yield 

M.1. 

13.-5 
12.4 . 

13.0 . 

Un • 

13.3 
12.1 

12.4 

Treatment BO. ot Lambs 1960 \961 
1960 1961 .HJ. . Un. Ml. iii. 

1960 - 1961 DJ. . tii. . Ac1J. . -tii. 

Control. 22 16 12.3 12.7 ll?.7 13.2 ~--- 49.8 50.2 51.1 
Weanecl, bluegrus 29 16 Ja.6 13.0 12.6 13.2 49.1 IJ9"9' 50.-5 51.2 

Weane.d1 ladino clover 36 16 13.1 13.6 22.5 12.6 50.6 50.7 50.6 51.0 

~ 



;; 

Table 5 

Analyaia ot Varianee tor 
Acljueted Average Daily Gain and Slaughter Grade 

Blaakaburg, 1960·1961 

Souree ot Variatio.n clt .. ·-~· 
Years 

Treatments 

Yewa x treatments 

mrror 
'lbtal 

** Significant at P < .01 

l 

2 

a 
186 

191 

Table 6 

A.D.G. 81. Gr • 

• 006 

.016 

.098** 

.009 

7.2 

8.6 

12.9** 

2.2 

Analyai• of Variance tor 
Mjuated Oareqs Gra4e an4 Y1el4 

Black•burg, 1960-1961 

Source of Vanation 

Yeara 

Treatments 

Years x treatments 

Error 

Total 

** S.tgnifietmt at P < .01 

at. 

1 

2 

2 

129 

131+ 

Mean 8._ua.res 
ear. Gr. Yield 

.85 

3.11 

72.'/7** 

.03 

13.47 

15.27 
255.18** 

.10 



treatments were not significant,, but there was a highly significant 

interaction between years and trea121lents tor both traits. This reversal 

1n reaul.te is believed to be due mainly to the ditterencea _in rainfall 

between the two years. '!be year 1960 wu a normal aeuon with a fairly 

evenly distributed rainfall and was very suitable for lamb production. 

Perhaps the elimination ot competition from the ewea tor forage wu 

also favorable, aince both ear.Qr' weaned groupa performed better then 

the control. 1.'hough there ia no data to auppart thia, it is believed 

that p&raaitea were more ot a probl• 1D 1960 than in 1961; thus, by 

removing the eves from the paaturea, the biggest source ot contmn1nation 

was eliminated. The year 1961 vu a fairly wet season, particularly in 

.Jtme, ad there wae a surplus ot forage on the pastures. In tact, the 

forage becae rather too coarse and aten:IQ' for the early weaned lambs, 

and they also appeared to be wet much of the time. 

1be analysis of variance tor carcaaa grade and yield was very 

similar to that for average daily gain and elaughter grade; the mean 

••uares for treatments ad years were not aignitieant, but there was a 

highly significant interaction between years an4 treatments. 'Ibis inter-

action 1s thought to "De due to the reasons previoualy mentioned. 

'Dle adJuated means tor the first three treatments at Glade Spring 

tor 1960-1961 tor all tour traits are shown in Tables 1 and 8. On a 

within year baaia in 1960 the 1-.bs that were grazed aeparately tram 

their das on ladino clover ha4 the highest mea tor each of the four 

trai ta, but the ditterence vu not significant. 'lbia treatment appeared 

very promising, but the area had to be reeeede4 and. waa not available 



'!'able 7 

AdjW1ted and UAac1justed Means :tor Average 1la1ly Gain and Slaughter Grade 
Glade Spring, 1960-J.961 

Treatment 

Control 
Separate on 

'bluegraaa 
Separate Gll 

ladino clover 

'l'rea12Jlent 

Control 
Separate on 

bluegrass 
Separate on 

ladino clover 

.lverye _:O.U.V Ga1a 

DJ 
)(J ; 00 DJ. \b. ;1. iii. 

@eupt.er Gra4e 

26 28 .54 .61 .53 .51 13.2 13.0 ~.5 11.5 

28 31 .59 .66 .51 .49 12.8 12.5 - 12.2 11.l 

28 .68 .74 14.o 13.7 

Tabl.e 8 

Aa.Juete4 and tlaadJusted Mems for Carcua Grade and Yie1d 
Cla4e Spring, 19(5o-1961 

Bo. o'f :tanbs 
1960 1961 -

22 14 

23 l.4 

28 

Ce.rcue Graie iii 19@ - 1961 

12.2 12.2 12.0 12.2 

12.3 12.1 ll.4 11.1 

13.0 12.9 

Yiel.4_ 
19§§ - - -_-- 1961 

DJ. - - s. - MJ.- - ll:l. 

49.2 48.3 - 48.2- 47.7 

48.3 47.4 - 47.0 116.1 

49.9 49.0 

\lit 
\1t 
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in the following year. On a w1 thin yea:r bu is 1n 1961 there was no 

dif':f'erence between treauaents tor averaee daily gain and slaughter 

grade; for carcua grade and yield the control group had higher means, 

but the difference was not significant. 'lhe ana:J.ni1 ot variance on a 

two-wrq elua1fication tor tbeae traits, exel.uding the lad1Do clover 

group, showed a bjgbly eipificant years x treatments interaction for 

all tour traits. ibis is thought to be aue to the ••• reuons u at 

Blaclca'burg. 

'!he high and lov roughage pelleted ration.a which were used in the 

drylot treatments at both stations were ccm.pared. 1he ac!Justed and 

una4Juated means are abown in Table 9 tor 'both atatiou. reed records 

were kept at Bl&eltaburg only. ihere was a aigoiticant 41tterence 

between the two stations tor most ot the traits. 'lhe reason for this is 

not known, eiaee the management practices were the sae. At Blacksburg 

there was no eigDJ.ticent d.itterence between the two rations for any of 

the traits or for teed corunmiption. 1he meana for the low roughage 

ration were S01DeWhat higher. The average eta~ gain tor both rations 

was very high. At Gla4e Spring, lclbs on the high roughage rati&n ha4 

lover slaughter grad:ea, carcaae grades, m4 yield the the low roughage 

ration, but the average ~ ga1D was higher tor the high roug'hage 

treatment. '!his metliod would seem t.o have poea1b111 tiea f-Gr intensive 

lamb production in tbe tuture. '!he choice of the particular ration. 

would depend on the eeat of the ingreiients; in our ease the low 

roup.ge ration wu the cheaper ot the tvo. '!he clrawbeck to this type 

of production would be the coat. 



'lab1e 9 

AdJuated and tsadJuated Meua for Average Daily Gain, 
·Slmumter Grade, ·y1eld .8114 Carcase Grade for Drylot 1.rreataeats 

Blacksburg and Glade Spring, 1961 

Tra:J.t y ·Rougbage AdJ • ll':l. low Bougbage DJ. ... !!I!. . to.v llt>ugbage 
• Ua.. DJ. . th • 

Average daiJ.1' gain 

Sl•1gbter .grade 

C&rcaae grade 

Yield 

Daily teed conaum.ptioa 

Dail.y .,. comn:aptioa 

lo. ot lmbs 

.65 

14.6 

12.8 

49.2 

3.0 

0.7 
25 

.61 

14.2 

.13.3 

49.; 

.72 

14.8 

22.9 

50.3 

3.0 

o.a 
25 

• 68 

14.6 

13.8 

5]..4 

.6o .55 .55 .54 

12.6 11.7 13.8 u.5 
11.4 . ll.6 13.0 12.8 

46.;2 47.4 49.6 . 48.9 

15 15 

~ 



'lbe adjusted and unaclJuated means for the treatments at Blacksburg 

in 1961 are shown in Table 10. ibe lov roughage group was significantly 

different at the 5 per cent level from all the treataents on pasture 

for average dail.1' gain. ror slaughter grade there ,,.. leas ditterence 

between the treatments; only the ear~ weaned group on bluegrass was 

sigaiticantl;r lover at the 5 per eent level than tlte two drylot treat-

ments. 'Ihe other two traits, carcus gre4e and yielcl, show no signit1• 

caa.t difference between ay of the treatments. It would appear that 

the drylot treatments are a4ventageoua when compared with the pasture 

trea'taentsJ the average dail.1' gain and slaughter grades ue higher, and 

although the means tor the other two traits are not aigaificantly 

different from those ot the rest of the treatmeata, they are hipr. 

ibe means tor the tour traits for the treat.au.ta at Glade Spring 

in 1961 are shewn in Table u. 'lhe a4Juste4 mems tor the drylot treat-

ment -.dlere the lambs were not weaned were higher than those tor ~ 

other treataent. 'lhe only mean that vu aipiticautl;y different from 

the other treatments was the control group, tor yield; this waa sig-

n1t1cantl.y lower at the 5 per cent level than the 4ey"lot groups. Even 

though there is ao signitioau.t difference between the treatments, it 

would seem that there ie an advmtage in tee41ng tbe labs a pelleted 

ration and allowing th• acceaa to their dmaa. When the clrylot groups 

were compared separately, the unveanecl group was sign1ticetly better 

than the weaned group. 



Weaned, 
Weaned., 
Control. 
Weaned, 
Weaned, 

Table 10 

Mjusted and tlladJusted Means tor Average Daily Gain, Slaughter Grade, 
Yield and· carcass Grade - Bl aekaburg1 l.961 

Bo. of Imba 
Treatment A.D .• G. , , car~or., A.D •. G. Sl.Gr. Car.Gr. 

Bl.Gr. Yiel.d DJ. 1.11. MJ. Qi. Ad,j. tll. 

bl.uegrass 33 l.6 .la.9 .44 12.4 12.J. 12.6 13.2 
ladino clover ~ 16 .49 •• 13.0 12.4 12 .• 5 22.a 

~ 16 .55 .50 l}.5 13.3 12.6 13 . .2 
high roughage 25 22 .65 .(e 14.6 14.2- 12.8 13.2 
low roughage 25 24 .72 .68 14.8 14.6 12.9 13.8 

Adjusted and t!ladjusted lfeas ~or Average ~ Oain, Slaughter-Grade, 
Yiel.d and care... Grade - Glade Spring, 1961 

Bo. of Iaaba 

Yie1d 
Adj .• Un. 

50.5 51.2 
50.7. 51-0 
50.2 50.1 
49.2 49.5 
50.3 51.4 

i'Natment A.D.G. 1- -Car.Or., - . A.D.c. si.or. - . car.Gr. Yie1d 

Control. 
Separate on bluegrass 
Weaned, drylot 
Rot weaned, drylot 

· S1.Cr. Y:telci HJ. - tll. DJ. UL ,. DJ. a;:· ~--· Ua. 

28 14 .53 .51 12.5 11.5 ll.4 · 12.2 i.6.9 47.7 
31 14 .51 .49 12.2 11.1 12.0 11-.l 48,.2 46.1 
31 14 .'>f .54 13.2- 11.6 12~4 12.2 49.1 48.l. 
30 15 .59 .57 14.3 12.7 13.} 12.8 51.6 50.6 

Grade COde: 9-11 is Good, 12-14 is Choice 



COl'CI..USIOBS 

Prom the results of this study the tollow1ns eoncl1111ions are drawn 

by the author: 

1. That dittereaeee ill average ~ pJ.n, aUu.gb'ter .grade, 

carcaas grade, and yield due to the etfeeta ot breed ot sire, breed of 

t!m, age ot am, aex1 ad tne ot birth and rearing an fl'U.ite large; 

therefore, these -4 s:Smilar 4ata eboul.d be a4Juated tor these effects 

before m.ta.Qrsie. 

2. '!bat early weeaillg onto a high or lov rouglmge pelleted ration 

with the JJabe 1n a ieylot haa leftaite poesibilitiea tor 1n1ien81ve tat 

limb produ.cti&n, tbouP cost m.ight be a limiting factor. 

3.. 1!>.at early wardng onto paature em be abantageous under 

certa1D cond1t1ou, but that there is no clisadvatage of any s1gnit1cance 

to the :tour traits that were studied, in 8IQ' year, when compared with 

the other pasture treatmeate. If the otber advantages ot the method, 

such u greater flexibility m flock ~t, more intensive use ot 

oaUable b.1gh tual.1t7 puture, ad the po1stbility of decreased intec-

tion by paruites are cou14ered, this method otters definite management 

prospects tor the tuture. 

4. '.that separate gruiag tor ewes and JJaba ia also a possible 

tec:llld4ue tor the tuture in mueh tbe sme wa-v u early veaaing onto 

pasture, but 1 t doee not have the tlexibil1 't)" of IJtock maugement that 

the latter method haa. 



Early weaniDg onto pasture, separate grazing tor ewes end, lam.ba on 

pasture, and waned and nonweane4 lambs in a d:'ylot were compared with a 

control group ot ewes mad lambs grazed together at Blacksburg and Glade 

Spring 1D 1960 .and 1961. 
:Data were available oa 457 1-ba tor SV'erap ~ gain ad 

slaughter grade and on 311 leba f'or careua grade ad yi•ld. 'lhe data 

were ed.justed tor the ettecta ot breed ot eire, breed of daa, age of 

aam., sex, and type ot birtb aad rear1ng. 

On a wit'biA :rear basil 1 comparing the puture treatments in 1960 
at Blacksburg, the early weaned group on the ladino clover had the 

highest means tor the tour tn.1 ts atud1edJ 1D 1961 tJle control group bad 

the high.eat lle8D8 for average ~ gain and al•:igllter grde. '!here was 

a highly eigaiticaat tnteraetion. between years and treaiments, in a 

two-WIQ' cl.asait1oat1on, 1n the analye18 of variaaee tor these groups. 

At Glade Spring, camparing the pu.ture treaimenta on a within year 

basis in 1960, the 181bs grazed separately from their a.a on ladino 

clover bad higher meau tor all four tra:lte. In 1961 there was no 

difference between the two treatments. Here again there wu a highly 

sigaiticant years x treatments 1Dteract1on in the analysis ot variance. 

There was no aigaificant difference between the high and the low 

ro~ ration at e·ither station. 

'lbe weaned 181ba on the low roughage ration at Blacksburg performed 

sign.ifican~ better at the 5 per cent level than the pasture groups tor 



average da~ gain, and the means were higher tor the other three 

traits, thouell not eigniticantly .so. 

At Glade Sprillg, the chylot l.m'bs that were not weaned bad a 

s1grdt1eaatly JU.sher meea at the 5 per cent level for yiel.d over the 

control group, end the ..... were htgber for tbe other tlaree traits. 

In a separate eaaperieon ot the two c!eylot -...tmenta at Glade 

Spriltg1 the uaweae.4 group. was aigaUieaatl.7 better tha the veaued 

group. 



'Dle autho·r wishes to expi-eas her deep appreciation to 

, maJor professor, tor hie ach1.ee during the course of this atuey 

an4 his k1!Mhaeaa ad help th:rougbout her atq at Y.f.I. 

'lhe author 18 1adel>tecl to ad 

tor the eolleotioa of clata and to for 

b&la.eing the pelletect :ration. She 18 very grateftll tor the guiclmce 

.a. aastatanoe givea. by Md in 

the anal¥•1s of tbe kta. 
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APPENDIX B 

Original Mat r ix for Carcass Grade and Yield Used for Fitting Constante 

Total P1 P-.? P3 P4 P5 m1 ~ m3 m4 m5 al 82 113 a4 t1 ~ t3 111 82 Carcase Yield 
Grade 

Total 31.l 134* 13 46 68 50 138* 85 73 ll 4 9 41 238* 23 93 22 196* 178* 133 3995. 4 15400. 3 

Breed of Si re 
H811lpehire pl 134 0 0 0 0 57 4.4 32 1 0 5 8 ill 10 35 9 90 74 6o 1728.6 6631.0 
Southdovn P2 13 0 0 0 13 0 0 0 0 3 0 10 0 5 1 7 9 4 ll:t?.O 677 .0 
Dorset P3 46 0 0 28 6 8 0 4 0 7 37 2 14 1 31 ~ 16 598.5 23(12 . 7 
Suffolk P4 68 0 ll 23 24 10 0 1 24 43 0 23 4 41 35 33 833.9 3292. 4 
North Country Cheviot P5 50 29 12 9 0 0 0 2 37 ll 16 7 27 ~ 20 652. 4 24']7. 2 

Breed of 
H811lpehire 1111 138 0 0 0 0 9 21 108 0 47 8 83 77 61 ll:t?4.9 6967.6 
Hampshire x Rambouillet ~ 85 0 0 0 0 4 72 9 21 6 58 48 37 1078 . 3 128.4 
Suffolk x Rambouillet m3 73 0 0 0 1 58 14 20 7 46 44 29 908.2 3568.4 
North Country Cheviot m4 ll 0 0 ll 0 0 2 1 8 8 3 135.0 532. 7 
Border Leicester x N.C .C. ~ 4 0 4 0 0 3 0 1 1 3 49.0 203 .2 

Age or Dam 

& Yearling 111 9 0 0 0 8 1 0 9 0 126.o 459.0 
2 Years Old ~ 41 0 0 22 3 16 20 21 523.8 2031.2 
3-7 Years Old a3 238 0 54 14 170 133 105 ~47.2 l.1788.8 
8 Years and Older 114 23 9 4 10 16 7 298.4 l.121. 3 
~ of Birth and Rear1~ 

Single ti 93 0 0 57 36 1239.8 4715.6 
Tvin or Triplet Reared as Single ~ 22 0 16 6 284.7 1092.3 
Tv1n t3 196 105 91 2470.9 9592.4 

Sex 
Wether 81 178 0 226o.2 88oo.8 

Eve 82 133 1735.2 6599 .5 

88 Carcass Grade 51877. 32 
88 Yield 764756.89 

* Variable Wich vae deleted 



APPEKDDC C 

Matri.x for Average Daily Gain and Slaughter Grade Used for Fitting Constants 

Total P1 ~ P3 P4 P5 ml ~ m3 m4 ~ &1 ~ &3 &4 t1 ~ t3 s1 ~ A.D.G. SL 
Grade 

Total 457 161* 32 l.11 87 66 221* 94 <J7 19 26 25 100 299* 33 121 32 304. 227* 2.30 248.145 5865.5 

Breed of Sire 
Hampshire P1 161 0 0 0 0 76 46 38 l 0 8 10 130 13 44 12 105 82 79 92.137 2175.1 
Southdown ~ 32 0 0 0 28 2 l l 0 14 0 17 l 17 2 13 20 12 13.693 395.4 
Dorset P3 l.11 0 0 55 9 18 5 24 0 49 57 5 18 2 91 50 61 53.005 1363.3 
Surfollt P4 87 0 22 24 27 12 2 3 37 47 0 25 4 58 45 42 53 .902 1099.2 
Borth Co\llltry Cheviot P5 66 40 13 13 0 0 0 4 48 14 17 12 37 30 36 35.408 832 . 5 

Breed of Dl!lm 
Hampshire m1 221 0 0 0 0 24 50 147 0 68 15 138 105 116 l.11.000 2893 .4 
Hampshire x Rambouillet ~ 94 0 0 0 0 5 79 10 22 7 65 52 42 57 .709 1199.0 +='" 
Sui'follt x Rambouillet m3 <J7 0 0 0 l 73 23 23 8 66 49 48 57 .o65 1259.8 \() 

North Country Cheviot m4 19 0 l 18 0 0 4 2 13 13 6 10.85() 232 .0 
Border Leicester x N.C.C. ~ 26 0 26 0 0 4 0 22 8 18 ll. 521 281 .3 

Age of Dl!lm 
Yearling &1 25 0 0 0 22 l 2 19 6 11. 785 3()6.0 
2 Years Old ~ 100 0 0 26 4 70 45 55 50. 575 1209.8 
3-7 Years Old &3 299 0 &2 21 216 143 156 169.167 3950.3 
8 Years and Older a4 33 ll 6 16 20 13 16.618 399.4 
~ of Birth and Rear~ 

Single t1 121 0 0 71 50 67 .671 1643.9 
Tvin or Triplet Reared as Single ~ 32 0 18 14 16 .221 407.8 
Tv1.n t3 304 138 166 164.253 3313.8 

Sex 
Wether s1 227 0 128.840 2878 . 8 

Eve 82 230 119.305 2986 .7 

SS A.D.G. 144. 516745 
SS Sl. Grade 76912.65 

• Variable 'Which was deleted 



APPENDIX I> 

Outline of IBM Procedure 

'lhe available International Business Macb:Snee, Card Punch, 

Accounting Machine, Reproducing Punch, Card Sorter and the T.vPe 650 

Magnetic Drum Data Proceaa1.Dg Machine, were used in punching, listing, 

sorting a11d mak:fng the computations. The IBM etuipnent was used to 

adjust the data and to list them in the form 1n which they were ref(Uired. 

The rsna1Ding calculations were done on a Marchant autcnatie desk 

calculator. 

as follows: 

1-4 lamb number 
5 sex 
6 station 
7-8 year 
9·10 type of birtJl and rearing 

11-13 dq of birth 
14-17 darl's number 
18-19 &ml' s breed 
20-21 dllll's age 
22-26 sire's ntllber 
27-28 sire's breed 

a9-30 1Ditial veigbt 
31-33 initial date 
34-36 initial age 
'57·39 t1nal we1gb.t 
4o-"2 t1nal date 
4'·~5 daily gain on test 
46-48 slaughter grade 
49-51 careua grade 
52-54 yield 
55·56 treatment 



ABSmACT OP m!SIS 

S\lbm.itted in Candiilacy for »egree of 

MASTFB 01 SCIBICE 

in 

.ARlMAL HtJBBABDRt 

EARLY WEAIIRG AB O'l!IBR MlmlOllS <11 D'l'EHSIVE LAMB PRODWI'ION 

by 

Lilia Ceeana 

F.arly weaning onto puture, separate grazing tor evea and lm.be on 

puture ,. encl weaned and nonweanecl lmba 1n a c1rylot were compared vi th 

control grGQ8 of evea en4 labs grazed together at Blaetaburg and Glade 

Spring in 1960 and 1961. 
Data were available on 457 lmlbs for &Terage 4a1ly gain and 

slaughter grade and on 3ll lmb• for careu• gra4e and 7ield. '!he data 

were adjusted tor the effects of breed ot aire 1 breed of a., age of 

._, aex, and type ot birth and rearing. 

Com.par11lg the :puture treatments at 'both Blacksburg and Glade 

Spring in 1960 and 1961, 1n a two-Wit¥ clueitication, in the cmalyaia of 

variance there vu a higbly' significant interaction between years and 

treatments. 

'!here vu no aignitican.t ditterenee between the high an.cl low 

roughage ration that vu fed to waned -4 nonveane4 lmlbe at both 

stations. 

'Dle weaned J.ebs on the lov roushase ration at Blacksburg performed. 

eign.ificantl:y better at the 5 per cent level than the puture groups, 



tor average ~ gain. 'lhe means were higher tor the other three 

traits, though not significantly so. 

At Glade Spring the deylot lambs ~t were weened had a aigniticantly 

higher mean at the 5 per cent level tor yield over the co11.trol . group, 

and the means were higher tor the other three traits. 
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