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agencies, determines largely how close the hereditary potentia.l 

fc>r growth will be approached. 

Hammond ( 1+) postulates that nutr1 tional conditions 

in early life limiting growth can materiHlly af'feet the ultimate 

development of the animal, 

Brody ( 5) attempts to analyse the effect ot 

productive improvement a a it approaches the h.eredi tary 

potential of the animal for either growth, nruscular work 

or milk production. As product! vi ty, due to incx•eased growth 

rate or JDilk production 1a improved, the question of e:ff'icien~y 

both in physiological and economic terms becomes important. 

Efficiency is not a simple concept ... it mus·t be viewed from 

the several points ot -

( 1) That pex•ta1ning to the animal 

(2) That of the farmer 

( 3) That of immediate e:fficienc1, and 

( 4) That of long range efficiency. 

Whether increased. producitivity results in greater 

immediate efficiency depe:nds on the relative acceleration of the 

productive process on one hand, and the maintenance coat on the 

other. But granted an increase in iDDnediate efficiency, how 

will this affect the long range efficiency, viz: health, :t'ertility 

and longevity? Also while energetic etreoiency, the ratio of 

the desired form of' output energy to the given f'orm of input 

energy (Brody (6) ) is of importance to the farmer, monetary 

profit has an over-riding value. 

That conversion of feet! to animal products wl th 

equal energetic efficiency may not retum equal profit, is 

explained by the fact that fixed costs per animal are leas in 
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apparently dry were segregated at the end of tupping, 

ExpeRimental Technigues 

If we poatuJ.ate that the maxiinum potential milk 

yield of a ewe 1a controlled by her genetical maximum, then 

taotora comprising the eweta environment determine how oloael7 

this hereditaey level will be approached. 

One ot the moat important environmental factors 

aff'eoting milk production ie ·the number of offspring suckled, 

Bonam.a and Ooethuizen (9) working with piga found a highly 

a1gn1t1cant correlation between litter size and total milk 

pI1oduct1on per sow. Barnitooat et al. ( 11) working with 

Romney sheep found a significant milk yield difference between 

single and twin bearing ewee. Wallace ( 28) also supports this 

hypothesis and states inter a11a - 0 th.at a better estimate of 

the milking capa.oi ties o-.r different ewes, is likely to b~ 

obtained from a consideration of the milk yields of ewes 

real'ing twins rather than of those w1 th single lambs. tt W1 th 

this consideration in mind only twin bearing ewes were selected. 

In order to eliminate any variation in milk production between 

breeds due to lactations commencing at different times, 

(Barnicoat et a1.(25)) an effort was made in selection to 

pair ewes from each breed for approximately equal date· of 

parturition, The consideration of only twin bearing ewea 

tended to reatrict the range of' ael.ection moi-e especially in 

the ½ and 3/4 Cheviot groups where numbers were 25 ewes per 

group. 

Factors that tended :f'Urther to limit the number 

of ewes selected were -

(1) limited labour. 

( 2) ~rhe neeeasi t3' t.'or allowing a su:t'ticient time interval 



T BLE-2 



r 

rot on .. 

3 



• 



• 



4-



- 20 -

·~-------------------·-----____,.,,,, 

( Tare 2 lbe., incluoea) ( rrca•e 1 noluded) 
lbs. ozs. lbs. oze. 

220 21 12 21 12 

221 25 15 25 15½ 

31{. 26 6 26 7 

'' 26 7 26 7 ,,,,. 19 14. 19 114. ,,, 21 7 21 71 
61,. 26 10 26 10 

6:, 28 ' 28 ' ,24- 28 0 28 0 

;25 25 71 25 6lr 
212 22 10 22 10,t a. 

21., 2, ' 2, ' i, ........... ,_ .,........,./,, ...... -. ..... ......,-.:........,...__. ___ ,, ...... 

It mu st be emphasised that ·the epeetl ancl accuracy of weighing 

maintained at normal. weigh1nge, was s1mul£:1ted in this teet. 

Tbe weights tend ·to be f1lightly subjective since ti:ne was not 

ava11ub1e :eor the com1>lete cesriat1on o:f' movement in the balance. 

The corl"elation of these ·two sets of weighings is .9999,, 

yielding a coettic1Ellt of determination of' .99986. Thie means 

that errors of we1{#l1ng etc. could account on. the average for 
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j~ '] 
Breed .J!,amPle by 

Romney 1 

2 

-,;i., Oheviot 1 

2 

•.:, Chev1ot 1 
""' 

2 

• 

,_________,,_,,_ ________________________________ ,.,.......__.._... 

·otal. Solids - , bra. on watei- bath followed 
indicated. periods a.t 1eo0 c. l--~~·----~--.....,,..._ 

6 boura 8 hours 9 .... 1/,hr•a. 
16.5, 1'-4-7 16.~5 
16.68 16.6, 16.(i() 

19.1& 18.90 ·18.88 
18.88 18.81,. 1s.s, 
17.41 17.28 17.27 
17.,6 1,.,,.. 17.:,2 

Accordingly total solids were dried at 100°0 for 8 hours. 

2. 8ollde--not-fat were eetiro.t.Jted in composi tee by aub·treot1ng 

the fat j;,; from total so1ide ~~. 

5. Fat 1';. Thia was detemined t:or both 1n&v1~al ewe sa111·plee 

und compos1 tee by the Gerber J11ethod. 

~ .. Protei.n. Esch compos1 te was ana~sed for total n1 trogen 

by a semi-micro Kjelda¥ method. Tb.er, nitrogen was multiplied 

b:, 6.;8 giving total ( crude) p1•ote11i., 'J!he factor 6.38~ is 

used in consequence of milk protein containing 011 the average 

1 S. 7% of ni trogan (Jone& ( 2)) ) • Wh.ether thie is referable to 

ewe milk protein ham not been determlmd, but numerous ml"kers 

accept this f'aet()ll. 



~
 

0 



of' April. 



165 

I 
FIGURE I IA. 

MEAN GROUP EWE LIVEWEIGHTS, 
"'1" ,----

155 t /,,.._,-~,, / 

/" 
/ 

J ./ ,,,,.,, 
I 

L 145 i 
B I i / s. : / I L ' I I 

I I '\ ,, / V 
E 

' I I w 135 -....... ✓ . 
E _I/ I 
G 
H / / T. 

125 /\ ( _____ 1· 
I . \ ;/ 

115 ,//\;!/ 
/ 

10 ', 
M, A. M. J . J. 

MON TI-IS . 

L 
A 
M 
B 
I 
N 
G 

A. 

,,-'\ ,,. -~ 

S,ROMNEY STRAIN, 
W, Ro.ANEY STRAIN. 
¾,CHEVIOTS 
T,ROMNEY STRAIN. 
t,CHEVIOTS. 

I\ ~ V 

/-\\ I 
\ _,,.,, " 
'\ // \ / 

\ / \ I 

/\ ,,., . 'v' 
I ·",,..,./'\_ _ _,. 

"' 
s . . o. N. cl . 







decl 



- 31 -

The mean lambing date in Table 7 is the date 'by which half 

of tlle animals in H group have lambed. Sine e the spread ot 

lanibing is comptu•a·ble in all g:roups, then a ccor•ding to Wallace 

(37), thoa e groups w:l th significantly more twin f'oetuees 

should show greater live-weight gains in the latter weeks o~ 

The following ar-e the lam.bin:.': percentages· of the 

various groups, :Lambing% being the number of' lambs alive -' 

days post-partum eXPreesed as i, % of all ewes put tD the ram. 

Number of ewes at 
end of tupping (A) 

Number or lambs 
alive birth and 
3 days (B) 

J,,ambing % _A_ 
B 

TABLE - 8 ,_ ..... ...........,__....... . 

51 ;9 

14-1.71122.011,2.01116.o 62.5 

A oom.paz1ri son of• lambing ·%, ( Table 6} and gain 

from conception ·to 3 weeks before lambing (Table 7) shows that 

the highest relative llveweight gains are not made by the group 

with tl1e greatest number of twin f'oetuaes. If dey ewes are 

uoluded :rroni the calculation of' lambing %, the orde!' of 

lambing percentage at1 ll reiuains the same. 

TAB~ 

l.AMlmID.....~~AGE .rnl~-1~ 
, .. ,..._.. ___ ____..._,, __ 

.,..__...._...._~, 
-•J-W.¾'11~-,..,, ---... r--

w. T. s. _Q, - ·- I 
l~.amb1ng % 150 .. 0 127.3 1 ~.3.8 

numb eI' of dt"Y ew es 2 :; 2 I __ , 
·-- _.......,, _ 

i%M'1/ 
·-------------, ........ ...-.... ____ _____ 

In Fig.11 A 1 t is to ·be noted that weighing was 

terminated approximately three weeks be.fore the ~majority of 

anilll81a had lambed .• It is poaaible there:eore, that :rrerke4 
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In Fig.11 A are the mean liveweight curves f'or 

each group :from two weeks a~ er mid-lambing to weaning on the 

20th December ( the curves include dry ewes). The aimilari ty 

o:f these curves shows that ,rariouf3 environmental and physiological 

factors may be enumerated as follows 

1. L,evel of' nutj ri tion 

2. The tt co s·t" of lactation 

• • 

3. The continuation of the ·tendency ( previously noted) 
in certain groups, to make body tissue increases. 

~-• Disease. 

The net errect of these factors may be gauged from 

Table 12 which shows ;the mean weigb:t of gx-oups at weaning 

expressed as a percentage of f'irst weight post-partum. 

T ABLE - 12 ..........,._. __ _______ 

------r_!! I s. I T. I Clieviot I Cll.Aviot 

1·
1re1ght 20/12/ 

Weight 11/9/ % I 96.0 I 92.1i. 1103.6 I 98~5 I 100.2 

i:ance all ewes wez•e on th(~ aame high plane of nutr1 t1on, :tactor 

1. should not cause variation between groups. 

Factor 2. , the "cost" of laeta'tion, could. more 

readily be assessed ·by the relative weights of animals af'tei-

8 weeks of' lactation. Table 13 illustrates ·this loss over the 
first 8 weeks of laota:t.1on13 L E _ 1 __________ ........, 

Yl~AN REfJi.'rIVE WEIGHT AT Tim 8th WEEK OP' LACTA'fION ------------•-.. ••~ .... 1~•-•-•_,___ ___ _________ 

Vf. fl. T. ·-~> - -;:-~~r;7-' .. ,, 

Weight 11/9/ % 96. 7 9lf.• 1 

Lt:urib1ng % 
-~ 50.0 ---~~:~~l~_.l_~a.1 ____ _._._...,, 
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SECTION I - BREED 

The Romney and 3/4- Cheviot milking groups each 

contained 12 ewes and '24- lambs while the ,1 Cheviot was composed 

of 6 ewes and 12 lambs. In all 30 ewes and 60 lambs were 

subjected to the milking treatment. Fig. III shows the mean 

lactation curYes for the three groups. Ft•om the individual 

lactation ourve of each ewe, irielda at weekl:,i' in•tervals were 

read off and the average e>f these for each week, over all ewes 

in the group, provided the mean group ourve. 

Since the abnormal ettecte of colostrum are o t 

sho~t duration, Barnicoat et al.,(!1-1), it was considered that 

approximately normal milk, in both yield and quality, would be 

eepreted by 3 days post-partuni. The mean yield ascribed to 

the first week was that of ·the 7th day after J>arturition; the 

first week being bounded b¥ -

( 1) the date of parturition plus 1,- days, and 

{2) da:te of pax•turiti~n plus 10 days, aee Ta'ble 17. 

l 
0 

'I-I 
.µ 

Ll .. ~k.L..:-...!Z 

6 7 8 9 10 11 12 1} 14- 15 16 17 18 
milling milking 

day day 
'M s:,,i ~ ,__________ ,, ....._________ ✓ 

::i ---V-- V 
.µ 
i:.. 
as 
p,. 

~ 
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I>.> 
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these e have yielded almost equal 
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Jield throughout lactation from the Romney (pa .09). 

is significant at p = • 20. No conoluaion can be drawn with. 

this probab11.1 ty, other ·than tha.t 'the meanb t{md to differ. 

It must be emphaeieed, however, tba t thet:1e f'i.ndings 1•e:rev only to 

the animals of this e.)cperiment and that inductive ini'"erenoa 

:from. this sample to any greatezi po·pulat:lon nnmt be qualified .. 

The degree to which these animals are repx•eeentative of the 

breed as a whole wil.l be considered in the following sections : 

!..1evel 0~2._~11ct i_oJt ~n_q .~h~HL£>f La~ 

Both Bonemti and Barniooat et al. ( loo+ cit.) have 

Bhown tha.t the high and low yi elders Of Merino and Merino 

crosis"brede, and R.omneys reepec•ti vely, exhi'b1, t charaoteI'istio 

differences in shap€? of lactation curve. 

Ftau:t'.'Et IV shows the mean lactation C'ln•ves of the 

highest and lowest third of Romney and 3/!,. Cheviot groups. 

In the Romney F.:nd 3/4 Chevic,t high and low gI'Oups • there are 

The ½ Cheviot 

cur·vee are repreaentativ e or to{) :raw ewes ·to be considered. 

Oompa:ving the "high0 i,tnd n1ow1t curves in Romney f:~nd 3/1~ Cheviot 

gr•<mps ,. it :ls apparent that a much greater range exists between 

3/4- Ohe·viot "hi.gp." t'll1d 0 J.ow0 1:rhan exiata between Romney "high" 

and "lowtt. A comparison of the difference (in ounces) between 

the 1nean · daily yield of tthight1 and :'lowtt Romneys and Cheviots 

1 e seen in 'l'able 20 :for the 12 weeks of lactation. 



.... --------------------------------·----
,-----·--~~~-C~L_._,.. 

11.~. o~:s. 17• 1 OZile 

.,__............,__.............,.____,. _______ .................. --..a.-. ......... --------............ ,: ........ ..,..___.,..............,..,............, 

of lactation. 

ANAI,.Y'SIS OF' \!"ARIANCB ________,.,,_......,..._,. ______ _______ 

fe 
02.9 

86.4, 

15.9 
,----..-..... , 

!Iii 

• 





- 51 -
the variation in milk yield between animals. Lush states 

that the phenotypic variance ( 6 2p) of the charaoter in questio1' 

(milk yield), may be divided into the components -

( 1) variance due to hereditary causes ( 6 
2 

g) and 

( 2) ·variance due to environmental causes ( 6 
2e), 

2 2 2 
L, e. <:5 p • 6 g + 6 e, 

Now ·the eff'eote of cross"breeding, e.g. mating Ronmeys x Oht:W:iote \ \ 
' 2 

etc., will evidently only ettect the constituent 6 g , it' 

environmental conditions are kept constant. Previously we 

have concluded that milk yield heri tabili:t1, the ratio ot . 

additive genetic variance to additive genetic plus environmental 

variance, is small in dairy oows and aaaumedly similar in ewes. 
2 

(Note heritability tends to slightly underestimate 6. g 

Johansson ( 6~) .. ) B1noe the ef.feats of crossbreeding can only 

influence a em.all part ofthe obeerved variation in milk yield, 

1 t is therefore probable that any greater rela•tive variation 

in the progeny of a crostibreeding system, results t'rom 

environmental causes, either natural or artificial. 

In tlle present experiment 1 t 1s relevant to determine 

whether any environmental agency bas been the cause of the 

apparent difference in variation between Romney and 3/4 Cheviot a 

milk yields. The fao•t that the majority of the ewes 

oompriaing the Romney 1ni.lking group were purchased as caet-:for­

age ewes, suggests tha·t aa aueh they would have been selected 

( 1) natura.lly for di aease resistance and long:evi ty etc. , and 

(2) 1 artifj,oially since ewes comprising a caet-to1•-age draft 

tend to be grouped into an even line. The relative importance 

of such selection in the 3/~. Cheviot group cannot be accurately 

determined but since they were experima1tal sheep and had not 

been purchased connneroiall;y as a line of oaat-for-age ewes, they 

would tend to be less uniform than the Romneys. To be 
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age group, low producing Romneys reach a peak of prod11ction 

earlier than do high producers. In ·this experiment, the 

Romney, but not the Cheviots, exhibit this relationship. 

(Note that the peak shown in Figures III and IV are not 

necessari.ly coincident with the weeks in which the majori t1 

of ewes gave maximum ;yield eit1oe one ewe's exceasively high 

or low yield can outweigh a greater number of leas extreme 

yields in other weeks.) In Fig.IV (cf Fig.III) both the 

Cheviot groups have a later peak than the Romneys, but in 
u 

bo·th, the di:fferenoee in level of production between high ana. 

lmv groups tend to diaappea1• from ·the 5th week onwards. 

Since all ewes wei:•e twin bearers, it ie aE:umme4 that at no 
stage in lactation was the lambs' abilitJ to consume, a limiting 

factor to milk ·production (eee Barn1coa1i et al.4,1B) and that, 

therefore, the di.:t':f"erenoee in lacta•tion curves are indicative 

of the respective ewes' e.bility, rather than of the lambs' 

vigour, ae suggested by Wallace (37B.). 

Ae Wallace found, th.e lowex- milk-producex-s are 

oharacteris6cl by a. :flattening of their lactation curves. 

Between the two levels of production, di frerences in flattening 

are not so marked in the Romney as they are in the :;/4 Cheviots. 

To illustrate thie, the net weekly drop in milk yield over the 

first 8 weeks of lactation has been estina ted : 

tt low 

3/1'- Cheviot high 2. 9 " 
0 low 2.1 " 

Only the firet eight weeks ot production have been oona1dered 

owing to the greater possibility of' measurement error atter 

thi a pei-1od. 

All idea of the persistenoy in each breed can be 





( 22) 

, 



aonx•ce of variation. 

57.4. 
6.01 

5 

7.7 
52.1 

5.,9 

"milkedn as the level of milk ·production conditioned by twine 

is nearer the maxtrum heredit,aey level of ·the ewe (Vlt~llaoe (28).) 

Wallace found tmit the exppess1on of' the major part of tile milk 

present in the udder dur:1.ng the early weekE, of lactatic>n wae 

et al. (4.1B) found that only twins could accomplish this, :t:t 1s 

reas:onable to assume that the lactation curves exhib1 ted in 

Fig. III are characteristic of twin bearing ewes and tlu~t ewes 

of the same breed having· only single lam.be would exb1b1 t d1tterent 

shaped curvee. 

The figure obtf.11.ned by Barnicoat et al. ( 11) f'or f'ive 

year old. Romney ewes rearing twin lambe was 60 ounces of milk/ 

index of ;s ozs. found for Romney a 1n this experiment ( Table 18). 

Thia smell difference niay poaoib~ be accounted for by the 

small number of twin bearers tested br Barnicoat et al. 
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Ae etated previous11 all or the 1•eported conet1tuente were 

determined from col'ipoe1t ea for each breed. 

figures 1n Table 28 is the mean ~ of the reepeotive constituent 

for the f1rei12 weeks of lactation and an Bna].Jeis of verianoe 

has been performed to determine if the breed mesne differ 

e1gnitieantl:,. Since each a,neti tuent 1 s presented as a 

percentage :l t ie nret neceeeary to determine whether these 

weekly figures form a normal distribution. Uetng the method 

proposed by Bartlett ( snedecor ( 57) ) 1 t was f'ound that in all 

cases tlle distribution ot weeklr compost te peroentagee was 

normal and recourse to a tztsnef'ormat1on wee therefore not 

found neoeeaari• The x-espect1'fe analyaee of variance have 

been relegated to the Appendix 'l'able , , while the e1gnit1cene• 

or the differences betweEll breeds means hae been present 1n 

Table 2St• 

Total SOlide 

so lid a-nc t•f'at 

Fat 

Protein 

Laetoee 

Ash 

OaO 

P205 

28) 

" 5% level 

.omne;vs 
aievio-t 

H. s. H. r:. I s. 
s. H118• s. 
H. n. I 

N,s. N.S, 

H, s. s. H.S, 

Since thtai constituent was determined bJ 
difference 1 t ,vas not subjected to 
etat1et1eal anal1e1e. I 
Keane almost 
identical 

•do-

-do-

Keane almost lleana almoe, 
identical , Identioal 

•do• 

•do• 

-ao­
•do-

( All conetituente ae a % ot whole milk,) 
111 t•••ISlll'.11 Olfr ■II•-....,_, 1111 ..... 1•c llll1 ■ t•~11 ■■- •-'••• • I I •••11■- 11 .......... IIIIPI .... ,_ ···•···• ...... J 



Ro11111e, ' year old 

'J!. s. 

1 

191'4 
(Barnicoat 
et a1.(11)1,.,a110,98 I 5•401 ,.,,.a :... &> I p. 90 I o. 27 I o. ,6 

I 
Roane, Group 
1951, 6 1ear 
01• • 16. 4-1 I 10. 65 I 5. r, 1 ;. ,1 

In ep1te ot -

(1) different lengths ot J.aotation 

lf.•" I 0.90 I 0.29 I 0.,5. 

( 2} between-,,ear env1l'Onmental vsristion• e.g. amount ot fee4 
and disease, 

there aNJ remarkably small ditte:renoee betweE11 the two eeriee 

of analyses. 'rbe author therefore aeeunes that the Romner 

group tested 1n thia eXperiment 1a as representative ot Romney 

eix-~ea,:, olde aa is the group of Barnlcoat et al. 
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is reasonable to aaeume, however, that in the i Obeviote no 

profound phyeiolog1oal distt1rbanoe, a neceasal"y antecedent to 

compoe1 t1onal variation, would l'fl ve an effect as strong ae the 

etteot or the bish level or feeding througho\lt pregnancy and 

lactation. 

' 

t 

All nes were 5r Jeara old at tnpp1ng ( 6 years 

at lambing) • 

-
f:. • Total Soltda 

Table 29 shoe that the mean laota tion percentage 

tor this constituent differs s1gn1:f'1oantl;v between th• breed•• 

It the trend ind1oated b7 Godden and PuddJ (i..,> ie to be 
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accepted then total solide of at least 18 - 19% are charaaterietio 

of pure Cheviot ewes. Barnicoat et al. ( 11) and the author have 

:found that Romne, milk contains obout 16 .. 4% total solids.. The 

mean 3/4 end ¼ Cheviot percentages in Table 28 indicate 11-t the· 

increaee of total solide 5(, in these breeds is, roughl.J proportional 

to the amount o-r Cheviot "blood" in the bree·d • 

'rhe similarity of the ebapes or the three breed 

curves (Fig. VIA) suggests that -

(1) the groups have been subjected to the same environmental 

va~tation 

( 2) that they may have reacted to theee variations in a 

comJ;S rable uianner. 

( :,) the physiological basis for the lactational trend of total . 
solids % in milk ie similar in all breede and_ this trend 

( after eliminating variation due to climate) is oharactel'i eeu.·· 

by a steady fall until about the 5th or 6th week of laotation. 

Fro11 then until the 12th week there is a continued riae. 

The division of total solids variation into variation of epecifJ.o 

constituents follows 1 

Ji_ - BOH,I,P,S,-~.:-FA't 

The alight rise in solids-no·t-:rat% dt1ring lactation 

( as :round by Bsrnicoat et al. ( 11) ) , has also been :round fol' all 

three gl"Oupe in thia experiment. The rise is of the order of 

2%, spread over the 12 weeks v1hereea Barnlcoat et al. f'ollftd a 

maximum rise ot 0.5% over a longer period. The signi~icant 

differences (Table 28) between breed lactation meana 'WOUld seem 

to be a reflection of ditterenoea in protein content. 

Table 28 shows that only 3/11- Cheviots and the Romneye 

d1fter e1gn1f1cantly 1n mean laotat1on 1.'8t perce11tage. The three 

breed lactation curvee { li'ig. VIO) ere aU veey eimJ.lar and. 1n 
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- -w_~_rn_•_•u,u,~u m1~~-~~·-.•_•~~-. ). 

In dairy eattle, tat ie one of the mo?eval'iabl• 

eonet1 tuente ot milk (Black and Vose ( 58) ). In this uper1menl 

the variation 111 % tat between weeks ditfere between the bzteede • 

but not a1gn1ticantl.7, aee Table ,1 . 
~ 

• AH l!Ai'-L ~ 

canee 
of- difference 

Var1.anctellifean of Keene Val'ian 
• • II I 11 

Rollrle, I 15.75 5.7,} ) ,.29 

3/'4- Chenot 25.57 '- &.. . • • Jf.B. .7, 

i Ohenot 1~_.:,, 6.o, } N. B. 2.67 

5.81 

,.51 
5.,2 

• • 1 • r1.s . 
It 1e evident that within the breeds venation 

between weeka ie Dl'tloh greatei- than. betwetm ewes. Thie 1ndioatea 

that vane t1on in f'at ~ :ls aore readil.7 ettecte4 by enY1ronmsatal 

var1a t1on and 1aaceurac, of aeaeurement than by variation in the 

phye1ologioal ab111 t1 of ewea to produce milk tat. 

Wriedt ( 59), working w1 th Jerae:, and Red Danish 
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.. 
d&il"'J cattle, baa shown that the milk fat % of various croeaee 

( comparable to the ½ and 3/4 Cheviot) is related to the amount 

of ttblooat• ot either breed in the croea, e.g. the f1ret cl'oss 

(t1) le intermediate 1n fat% between the two pure breedS, while 

the 3/~ bred of either breed bae s tat te.Qt 1ntemed1ate to 

that ot the t 1 and the pure parent. 

( 

t 

1n the ewe means. Thia extenaic>n or e1gn1f1 cence 1s tac111 tated 

by the reduced variation tound• bet~een ewee, in ell breede. 

From these tindinge 1t ie euggeeted that a trend similar to 

that found by Wriedt ( 59) ie evident in the milk tat % of 

Romney, i Cheviot and,;~ Cheviot ewes (see Fig.VII). 
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~ 
Table 29 shows that all three breeds differ 

a1sn1f1cantly in the amount ot total protein ( total nitrogen 

x 6. ,a> 1n the respective milks. These t'1guree ere the 

averages of weekly composite analysis. The greeter constanc, 

of this constituent relative to the percentage of fat, 

faoilitatesthe ext.raotion of significant differences in the 

analyses ot variance. The degree to which protein exhibits 

relatively leea lactational variation, may be gauged :f'rcm the 

standard devietion for each constituent shown 1n Table 26. 

Fig. VID shows that in all br eede, ,; protein 

rieee about 1% during the :first 12 weeks or lactation. The 

small amount of val'iation evidenced in these curves plus the 

s1gn1f1oanoe of the difference between their means, suggest 

that they are characteristic of the respective g:roupe true 

protein content of milk. The mean weekly protein percentages 

(Table 26) of the vax•ious breeds were all found to diffel' 

eign1f1cantl:, (Table 29).. The extent to which such di:rt•erencee 

are characteristic of' the respective breeds true milk protein 

percentage and are thue d:ifferenoee as a result of crose-breed!ngi 

( c. t.. Wriedt ( 59) tor Milk Fat) cannot be concluei vel.7 determined 

on weekly composite percentages. While the average of weekly 

composi. te percentages is the same aa the average of 1ndiv1 dUal 

ewe lactation mean protein percentAgee, the variation between 

ewes ( which we have no/t ■easured) may be greatex- than that 

between weeks and so render the small diff'erencee found between 

breeds non-signi:f'i can·t • 

E - Lactose ................ ,. -
Since la ctoae baa baen determined by difference, 

errors in the determination ot the other conetituenie will 

aocuH\.llate in this estimate. 
, 

The resultant variability is 
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evidenced by the standard deviation in Table 28 snd the 

lactose curve Pig.VIE). Note,however, that the mean figure 

found fol' Romne;v ewee in this e1rperJ.ment ie eimila,.- to that 

previously reported. 

The % of Ash in the milks of all breede teated, 

1e remarkably s1rn1ler. The mean percentages agree well with 

those rc,ported by Barn1coat et al. (11)p.24,0. The method of 

eet1net1ng the ~ne1tsl constituents of milk ae Ash gives m 

indication ot their nature or original ava11ab1l1 ty. Because 

of th1e no gl"eat eign1f1cance can be attached to the alight 

rise during lactation exhibited by Ash% ( see Fig. VI F). 

Because of the arb1tary nat.nl'e ot tbie constituent, more 

importance should be attached to the calcium and phosphorus 

tntotione since they a re the main sources of bone growth in the 

suckling lamb. 

Q. - Oalo.~.l!!! ( Expressed as oao) 
Mean calcium oxide percentages in the milk of the 

three breeds during 12 ·weeke of lactation are almQet identical. 

The lactational trend of oao, as eeen in Fig.VI o, ie 

char1?.cter1eed by a slight rise from the first to the 12th week 

of lactation. The var.I.ability of Ca01,, as gauged by the 

standard deviations ( Table 28) and Bi.g.,VI G, ie e-qu(ill.7 emall 

in all breeds. 

!L . .:. fhoSJ?h9.£Y.A ( expNaaed as P2o5) 

Thie conet1tuent exhibits similar variation to 

that found for calcium oxide in (G) above. Generally, P2o·,% 
is similar in mean lactation%, variability and trend during 

laotation in all three breeds. The cao and P20; peroentagee 

are e1m1lar to thoee reported previouei., ~or Romney ewe milk. 
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( I) 

~J!.£2!!D! 
The Romney and threeq11arter bred Ohevtot nee 

in this experiment have been found to produce milk fat 

containing only trecee of carotene but the content ot v1tam1n 

A 1& slightly greater than that reported tn New Zealand oow 

milk tate. In ta'ble 28 1e shown the microgramfi ot vitamin 

A and carotene per gram of milk fat; the milk tat eamplea 

being collected during the 5th and 6th weeks of lactation. 

The figures shown are the mean oontente for these two per1o4s. 

The v1 tamin A contents are a1Jld.lar to those report•4 bu 

Barnicoat et al.(11) ae being oharacter1at1c ot New Zealan4 

Romney milk fat. 
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The growth of a lamb ma, be repreeente4 1n a number 
·, ' 

ot different ways. The method used 1n this experiment ie to 

determine cbengea in 11vneight over a given period ot t.1mea 

1.e., the average gain in l1veweight per unit ot time or the 

average growth rete. The extent to which euah a procedure 

will give an accurate estimate of the true growth rate will be 

determined by the duration of the period over which changes in 

weight are measu1•ed. Ae the length ot time d1m1n1ehes eo t~e 

average growth rate will approach the true growth ra"e (Bl-Oct, ( 60) ) • 

~Gllll!J/U f 

) 

Wallaoe ( loo.cit.), 1n coneidering the period of 

growth oharaoteriee4 by the intake of nutrienta in addition to 

those in milk, hae shown that total nutrient intake is b r tar the 

moat; it1PQ1-tant tacttox- cond1 tioning growth. He etatee ti.t, "no 

be-titer example could be provided of the paramount 1mportanoe of the 
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level o:f' the diet in the reanns ot lambs· than our f'1nM.ng th&, 

96% ot the varistton in weight gains nede by 1nd1v14ual lemba 

between bir.-tb en4 112 aa,a, o•n be accounted for by the d1f:f'erenoee 

between thern ln respect to the ooneuaption o~ milk and supplement a." 

All tbotore tound to a:rf'eot the milk Jield of the ewe ( eee Part II) 

and thoe e conM. tioning the quant1 ty and gual1 t;v of other 

oonstituents of the diet wlll therefore, 1nd1p,ectl1 attect the 

growth of the lamb. 

Another important determtnant ot lamb growth ie 

the breed ot lamb. Bonema ( 17A) bee shown that lembe o:r the 

fi rat oroee be,w.eell nn1tton 'breeds and Merinos exhl bi ted a gl'eater 

inherent growth impulse than J;Ml'e-bred YeI•ino lamba. Ha11mond ( i..} 

aleo found that gl'Owth di:f'terenoee were apparent in different 

breedlh The extent to which the m1llt supply of the ewe, by 

preventing full eapreeeion of growth potent1al1t1ea, tenda to 

disguise true growth variation between breede has not been aocuratei, 

determined. · 

Kany workers have found s1gn1f1oant correlatione 

between birth weight ot lambs and the weight at aubeequent ages. 

Phillipe and Dawe.on ( 62), Donald and YoLean ( 61), Hammond (i,..) en4 

Logan ( 2,). Ph1111 pa ( 61f.) could find no advantage in aubeequent 

rate ot gain 'for Welsh lambe which weighed heav1eat at birth. 

(Note that Ph11i1pe did not uee etatietical techniques to enluate 

hie results.) Wallace ( 18) however, four1d that birth weight wee 

etrongly correlated with liveweight gain to 28 d&Ja, thie being in 

aocordsnce with hie view that the size o:f' the lamb at birth largely 

cteterminee 1te ab111 tu to ut111ee to the full, the milk available 

from the ewe. 

Btnee both eex an~ birth rank will influence the 

birth weight ot a lamb (Bonema, Wallace. Donald end Jlclean, loo. 

ol~ theae :taotora will have en 1nd1reot e:rteot on the lamb's 



• 
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:L.~-~.--L ~-;._~ 
MEAN BIRTH WEIGHTS ALL I,AMBS ---------·,~---

r ·------r--· 
Bree4 ~-· ... ···1 '"T"s• ·- s. 1.bS. 
Romney I 12.8:; 11.80 10 .. 5; 

S,D, ~1,66 (21) 2. OJ+. ( 1 5) 1. 42 < 36) I 1.1, (38) 

j/1,. Chev~ 11. 50 . 12.00 9.25 9.03 
s.n. 1.ao (3) 2.00 (2) 1 • 62 ( 12) 1.15 (16) 

-- -
½ Cheviot 12, 50 10. 50 a.96 9.22 ~ s.n. 1.32 (9) 1. 29 (IJ.) 1. ,1 ( 7) 1 .28 (9) 

(Figures ·1n brackata = Nuinber of lambs per group) 
~ ............... , .. ~~~1.W_.....,...__..._._..___,. ___ , ■ I ·"•I I I I as_.....,_.. _____ ______ 

Since in only the twin olaas:i.fica·tion were there 

euf:f'iciently large numbers of' lambs in each gr•oup, tests of 

significance or d.iff'erenoee between mean birth weights have only 

.been performed f'or thiE? birth rank. 

~!'able 32A. 

These are presented in 

T A_ B .l!_JL_~_,A 

OF 'l'VlIN BIRTH Wli.!IG!fi'S 

I ····•·=-·= I I ··- s. -
se~ 1 501 • ◄12 501.12 

B1\ttede I 2 I 23.80 12.90 

Int~ractionl 2 12.;9 6.1; 

Erx•or 1109 57•45 • 527 ,_ ---
11 t" teats show tha·t Romney twin J.amba are signif'i cantly 
he~v~el' at b:!.rtb than either 3/4 Cheviot or ½ Cheviot lambs. 

hte 

In oit.4er that the aigniti cance of difference between birth rank 

might .'be eetim ted, an a11alysia of vax•iance as p:roposed by 

Sni:de{!$r and Cox ( 65} was moai:t'ied for application to ·the bil"th 
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gain 41tt'erencea between breeda may in part be attributable to 

thee• 1D1t1al inequal1 tie&. The adjusting of means by the tecbaique 

of co?SP1snce hae been :round impracti.cable be.cause of the d!ee1m1lar 

numbere o~ like e~d l8llbe in the brectd groupe. 

(2) 

· In addition to the indirect effect through 

bir'thweisb,t, sex mey dii-eotl~ in!'luence rate of 1!.vewe1ght gain 

,, 

in l.1.unba, (Donald and Mclean ( 61), Phillipb { (4) and H8llll0nd (i,.) .• ). 

Bonama (17A),however,round no s1gn1f'icant differencea when com.paring 

the· growth rates of female and castrate male lambe or equal 

'birthweisbt. 

In thia investigation the effects of eex upon tho 

dail.1' growth rete {lbs. ltveweight gaS.rl/'day) of male end. female 

Ronmey x s. D. J.alBb,s, are shown in l~igul'e 'V'IIA. Sinee e 11 male 

lambs were. castrated a·t an age of about 2 - lJ. weeks, this treatxnent .. 
rnay possibly have retarded their reaching maxiraum. daily ga.u 

relat1'4'e to the f"emale lambs. Isvidently, in Fig. VIIA, ma.le lambs 

have, during moat of the first ·12 weeks of life, maintained a 

greater aTerage g.rowth rate per day. 'i1th1n sex.es, the 

correlations between birth weight and gain to 6 and 12 weeks are 

still maintained. 

!~ 

.. 519 •• 

• 562 •• 

.552 •• 

. ,,r • 

Oova:nance was poeaible only in the Romney groups 

in llhich equal numbers of lite sexed lambs allowed all l1vewe1ght 

gaina to be compared as though prodUNd by lambs of equal 
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b1rtb:we1~. Table :,&A ahowa the mean 11vewe:1.gbt ga1ne of tbe 

various sax - birth rank groups ad3t)sted tor equal b1r1.hwe1ght .. 

~'he reapect1 ve anel~see of covariance have been relega"tec.1 to the ,. 

a ppend1.x, Tab:itt 4 ... 

SinS'J.elKal• 17 

~,1ngle I Fnale 17 

Twin I.Male 17 
'1,wm !Female 17 . 

S1ngl.el Kale 117 
Single I Fe,nele 117 

Twin I liDtle 117 
Twin I Femalel17 

lbs. lba. 

12.59 2;.06 

11.18 I 2,.a,,,. 
10.5' I 21.!J.O 

9.9 ... I 18.1t,7 

2..-=-~ 
12. 5!) I lf,8.21 

11 .. 18 I "-·~-7 

10.59 ff-1., 5() 

9.9i.. ''-79 

2,.2, 
2, . .,.. 
2111198 

19.82 

Fo.r two mean gains ( adjusted) to <litter signif'ican·tly ~ mat be 

>2.02 lbe • 

.....,_.,_ SI .... I ■■ •lllwi,11 I t ■ IP... ■, ..-.~•---------------------------... 

The tt98ta of' significance between the edjuete4 means 

( appendix, Table 4- ) ehow tha.t when the groups. are compared on 

equal birth weight bas1e, tile direct effects of a.ex up to 6 weeks 

of age have not sign.i:ricantl;y difierent1ated the rates of 11ve­

we1gbt ga:in. It seems pzaol>able that the abnor1nalit7 of caetret1on 

baa diego~sed an, superior growth rate potential in the male lamba. 

.The aiv1811on o:f' male and f'emale lambs into single end twin claeeea 

is med-. to overcome ·the adde4 var1a·~1on coneegueot upon the 

difi'ercmt. amounta ot milk available to l.ambe or 41:f'f"ering bir'lh 
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In the period. O - 12 weeks,, liveweight gains, an4 there­

for• growth ratea of male twin lambe are signi:ticantl~ greater 

then tboae of :tamale twina when on an ec;,ial birth wed.sh' baa1•• 

It is noticeable, however, that 1n the single claes1t1cat1on,. 

mal• and :t'emale l.aJibs grow s11d.lar1Y when variation ane to birth 

weight clift"erencee is eUllinated. Tbe poee1b1llty ot an 

1ntereat1on between sex and the higher level of 1111.lk conaumption 

o:t' &ingle lallb-s 1e ap1•rent in the adjuate4 means :t'or both 

'· 

o - , and O .. - 12 weelta al nee the adVantage 1D growth rete e.mtb1 te4 

:"lt(by twi.n males i.as been vaet].J' reduced 1n the single group. 

JMg." 
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or the l Cheviot (9.01 lba.) • 

• 

At 6 weeks or age the Ronmeya 



- 89 -

from O - 6 weeka, there :18,a trend~ which 1e t"ound to be e1gnit1cent 

later. in the O - 12 weeks period.) 

(:;)~ 

~ mrrelationa between lamb 11vewe1gb.t gaine 

(bulkecl :for eech ewe) and the average milk 1'1eld in ounces per 

day tor the regpect1ve perioda, are presented :tbrthe variotte 

breed& 1n '!'able -,7. 
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Period 
•1111 II .. •-· •I II ,u 

NuJlbett of ewee 12 12 •'5' (P • .061) O - 3 weeks 

1 
• 71,.1 •• .8;5 •• .10, N. s • 

0 - 6 tt • 762 •• • 820 •• .11+,2 N.B. .652 •• 

0 - ' 
• I • '82 • .797 •• negative ) 

B.s.) 
.657 •• 

0 - 12 n I • '1.,1 • I • 7r:.P •• I negs.ti ve ll • 570 •• 
N.s • 

o - :, weeka -~1 •• .a,;•• .103 N. s. I .,55 (Pe .0,1) 

If. - ' " ~G6; • • 7'4-5 ** negative ~I .501 •• 
N.s. 1-, " I negatives .;i..:, E. s. .679 lf.s.1 negative N.s. 

:w.s. 
0 - 12 " I .158 N. s11I .605 • I negatt;~H. ~I .,78 • 

Because of the small size of the ½ Chev1ot group 11 

is not proposed to evaluate the e1gnif1csnee of the snom.aloua 
• 

eori♦elatiotlB :round in th1e group. Aleo the bulking or the various 

groups 'to give the "total" correlntion is liable to csuee a 

decrease in strength o:r the gain s milk yield .relationship, 11' 

the r,angee and means of the two characters di fter markedlJ 

between breeds. s1m11ar11 the balking of breeda m91 give a 

significant bulked breed correlation whereee the 1abG.-bree4 

correlations are all non-significant. 

In the Romne, and :,/4 brie4 Cheviot the strength of 

the QOrrelation found in the O - , weeks period is largel.7 

ma1nta1ned over the ensuing O - 6, O - , and O - 12 weeke pe."!ocla. 

Wallace { 18) also calculated these oorrelat1one and found a 

s1 .. m1lal' relationship. The method of cone1der1ng O • 3, O ... 6, 

etc. in lieu o-r O - ,, If. - 6, 7 - 9 and 10 .. 12, may bowe.-, 

conceal var1et1ona in the per1o4e .which ar-e sueeeeei velJ aec,nmlate4, 
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respective lambs. It was noted earlier that only the i Cllev1ot 

ewes ditteza appr~c1abl.y from the Romne., or 3/4- Cheviote in the 

amount of milk produced. It 1a important therefore. to see it 

the gains made bJ their lambs have confbrmed to this pattern. 

In Table 38 ere presented the analyses of variance of the gains 

~de b7 l.ambs ot the diff'erent breed milking groups up \o 6 

weeks of age. 

~-=---3§. 

EIUHT GAINS 

Tether lambs I 19.2 

Ewe lambs I 16.8 18.7 ;~51 ,.28 

( weighted squares or Keane) 

Source. I ff rs.a. x.s. P. 

Breeds I 2 I 1,'59.80 82C).90 1 Jr.8. 

f!ex I 1 I 1.s,,.12 1.a,,. 72 1., 5ft. !f. s. 

Interaction I 2 I 6~918.9i,. ,,~59-,> ,.'8. 
Error I 51 I I ,,,.sa 

! ..... , 



-

'"" 

i----
Bomn!Z,__ 'i/J&. Clwviot • Cheviot 

Yale 10.67 (1~) 9.25 ( 12) 9.20 { 5) 

Female 9.65 (9) 8. 75 ( 12) 9.00 (7) 
--

8inoe it has been shown that birth weight is aisn1f'1cantly 

correlatea with gain to 6 weeks thm 1t would seem that the 

ol"der of liveweigb.t gains ( 1'able ,a) should confo1111. to the 

birth weight placings. llowner the trend of gains t,o 6 weeb 

does not conform to this, showing the t other factors baye 

helped in producing the appai:-ent variation. The fact that 

the ½ Cheviot gains tend to be leas than those of the 3/~ Cheviots 

suggests that the amount of r.a.ilk conwmed 1. s more 1 mpc,rtant than 

birth weight iu determining the gain to 6 weeks. Another :rector 

to be cone1.del"ed is tha·t the lambs of the a:t. fi"erent breede 1DQ' 

have dittere1i.: 1n the extent to which tb.eir normal g?'Ol'th ftlnel1on 

was disturbed by the treatment received each week at milking. 

Sill:llarly the ewes' milk y1 elds msy have been effected. 
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1 t ie relevant to consider the livne1ghia of the lambs at tllie 

atage. .Table 39A shows the mean 11vewe1ghte of the various 

groups of m1 lking lam.be at 6 weeks of age. 

(lbs.) 

Wether lambs I 29.9, 3.96 29.80 3.65 27.90 I :,.2, 
Ewe La1nba I 2e.;o 2.86 21.,, ,.58 26.57 i 2.~, 

"t· tests show no 81gn1f1cant ditterencee, within 
eexe11, between a111 o:r the bree4e. 

'l'he dif'ference that exists between tlle breed means would seem to be 

tile result of the a:,mbined action of variation 1n ewe milk yield, 

lamb birth weight and unknown factors. 

Both Barnicoat, Logan and Grant ( 11) an.d Wallace ( 18) 

have suggested that the liveweight gain of lambs from o - 6 weeke 

gives a. reasonable eatinete of the relative level or the ewes 
milk supply in that period. Th1s relationship { correlation) has 

been confirmed for both Romney and ;/'4. Cheviot ewes end lambs 1n 

this experimen ·t. Accordingly, in order to detect any l!llrked 

diff'el"encea ext.sting between the 1nilk yields of the three Romnq 

strains, a compar:tson of their lambs' mean 11 veweigb.t gains, to 

6 weeks of age, has ·been made (see Table 39B). 
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-
stra1ne "· s. T. 

!Wether lambs 25.4'> ( 10) 25.;o ( 5) 25.60 ( 5) 
Single 

2t,..25 (2) 21.65 (Ewe Lambs (8) 25.69 (8) 

}Wetber lambs 22.38 (12) 19.25 ( t,.) 19.50 (1) 
Twine 

Ewe Lambe 16.91 (6) 18.8; ( 6) 20.71 (7) 

(Numbers/srroun in brackets) - -·-

- -
Sonree of C'· C::·. 

I,,«) ........ v.s. p --
Breeds 2 409.98 20~ .• 99 1 N.s. 

Sex 1 65'4-.16 ,27.08 1 N.S. 

Birth Rank 1 ,,,66. 51J. 3,366.51,. 1. (io N. s. 

Rrror 69 1 Z,.1.J., 78~- 8~ 2,098.33 
( Interaction assumed abuent) 

- ... UI I I I 1• 

Since 1 t was found earlier that twin lembe give a 

more i-eliable eati1113te of a ewe•s maximum 11111k yield potential 

then the 11veweigllt gains of twin lambs (in Table 39B) should give 

a more accurate indication of alleged dift"erencee ex:1et1ng between 

the milk 71elda of the respective strains. 'l'he analyeie in Table 

;9B shows that there are no significant differences between milk 

yield& of strains, eexes and birth ranlts. There are,howeve, 

certain. qualifications which must accompany any 1nf'erence f"rom. 

the n. nd1ngs of this ana~a1s. The tirvt of these is tbttt the 

lack of significant differences between mean birth weights of the 

respective groups (Table 3~) is no sure indication that the 

ettect of the respectiTe birth weights up0n the aubeeqoent 

11ve_we1ght gains, have been equal in the various groups. To 
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eliminate this variation 1 t would be most appropriate to use a 

covariance technique reducing all 11 veweight seine to an equal 

birth weight basis and then determine if' the adjusted mean gains 

in the strains differed. Because of tb~ unequal numbers of 

lambs in the twin subclasses, covariance has not bee.n attempted. 

~::econdly, the analysi.e of variance ( Table 39B) ahowe that the 

method of utilising liveweight gain as an indication of relative 

milk yield has not been very acC'\1rate in thie instance since the 

establ1 abed diff'erence between the milk yields of single arui 

tw1n bearing ewes has been evidenced as a non-eignif'icant 

dtf'f'erence by the O - 6 weeke gains of' a1ngle and twin lambs. 

That this ie a function of the small numbers or large variation in 

subgroups seems 1 ikely. In view of these restrictions 1 t is 

not poe sible to eus;geat that the lack of s1gnifj.cant difference 

between strain O - 6 veeks mean gains ie indicative o:r an 

approximately equal mean yield of milk in the streins. 

__. ...................................................... -..t __ 12 ...... w __ ee __ ,~ 

( a) ~ 

It hae been found that the gain :trom O - 12 weeks 

of' age, is less correlsted w1,th lsab weight at birth and the milk 

yield o-r the ewe, than the gain from o - 6 weeks. ( Note that the 

d1t'f'erence between O - 6 weeks and O - 12 weeks correlations 

should not be attributed solely to the 7 - 12 week period, see 

back.) Because of the reduced dependence upon the quantity of 

milk consumed, gain from O - 12 weeks may be taken to indicate µl 

part the ability of the lamb to utilise pasture nutnenta as a 

material of growth. Table lJ-0 shows the milking group mean 

O - 12 week gains. 



Wether Lambe 

Ewe Lambs 

-
source 

Sex 

Breed 

Interaction 

Error 

df' . 

1 

2 

2 

51 
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T A B k.JL..::._1Q. 

LIVEWEIOHT GADrS ( lbs.) .... _____..._.-----. .• , ....... , 

s.s. lf. s. --
2,026.~1 2,026.4'> 

1,84-5. ,> 922.a, 

6,918.94 ,,~59.51 

939.88 

,,.5 ,,., 

I I I •MIi I ■ ., 
2.16 N.s. 

1 N.S. 

,.68 • 

•• 

- ,. I -· ■ I ~ •• 11 ■ II-

This analysis shows that when lamb gains f'mm birth 

to 12 weeks ere coznpared the lembe 1.n the different milking groups 

exhibit no e1gn1f1cant .dif:rerences. , The means, while not 

e1gn1f1cantly dif'f'erent, show· d1.t'ferencea wh1cll are oontreey to 

those e.xtdb1 ted 1n Table 38 f'or the O - 6 week gains. fJ.'heee 

changes are dUe to the slightly greater rate of gain made by the 

½ Cheviot and 3/z,. Chev1.ot lambs in the Pf:Jl'1od 7 - 12 weeke, 

eee Table ~.1 and Fig. IX. 

16.2 

15., 
17.2 

15.6 

- 12 Y 

16.7 
16.0 

It will be noticed that1n Fig.IX. the mean daily 

gain cu.rve :ror the i Ohevi.ota comenoea to riee to the aeoond 
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81nc:e we, have examined the componEllte of the 

various breed liv ewe1ghta frorn O - 12 weeks of' age 1 t 1e pertinent 

to ·present the mean f19-2ree for the actual llvewe1ghta at 12 weeks. 

Theee are shown in Table lt,2. 

TABLE - . 

Romnev ~IIL a1er1ot • Oheviot 

wether ,G.07 :,7.05 ,~10 
Ewe :,3.75 ,,.05 32.Q> 

-· 
These welghta have not been atatistically analysed. firetl.7 because 

weight at 12 weeks ie neither ~1olog:1cally nor economically 

important in iteeli- and secondl7 because each of the oomponenta 

of this figure has reoei wet discriminate treatmesit. Here, aa 

in the liveweight at 6 weeke• the combined e:ff'ects of variation 

in ewe m1lk ¥1eld, 18111> b1Pth weight• lab intake o~ pasture 

nutl'ienta and chance, have renl tect in the 8Jt,8ll 11 veweis)n 



dittereces apparent between breeds of lambs. 

(b)~ 

The mean o - 12 week ga1ne fbr the Ro:mn~ strsina 

ore shown 1n Table IJ-3 along w1 th the analyses of wrlanee. 

!. A Ji>. :L ... .!. . .=...ll 

I 

( 

( 

(Jfodifted Method or Pitting Constanta) 

sourea 
fjfl ...... d:(" ... s.s. M.s. P. 

Breeda 2 lf.,,,.822.07 22,911.0, 5.57 •• 

sex 1 31.5,.0.82 ,1,51J0.81 7.(;/ •• 

Birth Rank 1 s5.,aa.,, a5.,as.,, 20.7, •• 
Error 6' 2a,,,-,a7.25 lf.,112.86 

-- " 

"t" tee~a to determine wb10h strain produced the greatea, 

Uv eweigb.t gain trom O - 12 weeks , sbowe4 tba t -

( 1 ) s. ewes pl"O dUced lambs with o - 12 week 11 veweight gains 

greeter than those of e1the11 w. or 'l'. ewee.• laJllba. 

s. Lambs 

s. Lambs 

1 

t 

( 2) w. and T .. e,ree proittced lallbs w1 th a1ni1lar O - 12 week& 11••­

weight gain. 
W.. I T. Lambe -
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The method or f'1 tting oonatente uaed in the aboYe 

ane11aea or varianQe• allo'118 tor chance variation when there are 

small mllbere of lambs tn eome sub-gmupe ( see Table ,._,>. Suoh 

vaMstton 1a liable to obscure the relatii,e merits of a group' a 

perf'ormanoe and coneequently the mean weights given fbr' sub-groups 

in 'I'eblee, ,,,_, " and ,,_, muet be evaluated in con;fonction with the 

append.ea siee or the atb-group. 

be applied to the strain sub-groups. containing as they do• 

unequal numbers o:f lambs, it is onlJ' poeslble to ehow the appereat 

CBllSe of the supe1"1or1ty ub1b1ted in O - 12·. weelta gain by the 

s. lsmb11. These lambs do not have Sfl1' marked bi.-th weight or 

o - 6 weeks l1vewe1ght gain a<iVainage. t.rh.97 can be eho'wll 

( '!'able !,.IJ.) to have made greater ga1ne 1n the per:lod 6 - 12 weeka!r 

then the '11. lambs. 

w. s. '!'. 

l "etller lellib e 23.20 (10) 23.10 ( 5) 2,.10 ( 5) 
Single 

19. 50 (2) 21, .. 1'.1 ( 8) 16.81 (8) En lambs 

I Wether lellibs 21.12 (12) 16. 75 (1+) 17.93 (1) 
Tw111 

Ewe lambs 18.5' ( 6) ,18.5:, (6) 17.88 (7) 

~=-~~!:L.=.!!:~~te Q~ 

Variat1.on in lamb growth l'llte due to 1ambs being born 

at ditterent t1mee in the eeaeon hae .been considered negligible. 

Thia assumption is made because 9$ of' all ewee lambed within 

mid-lambing (27th August) ! 11 days., Fig.XI shows the eprea4 

ot lambing throughout the aeason. No tendaimw;, , .. :;\r wae obaerYed 

tor a111 of the ewe groups to lamb conai.stently be!"ore oi- attar 

the ma~ori ty of ewes ( 1. e. the mean lambing date). 



" 
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of Yarianee, there are 12 nee in each or the ROID1l8Y end :,/If. Cheviot 

groups and aix in the i Chevtot. All ewea are paired 1n the 

Ro:am~ end 3/i.. Cheviot groups :tor similar date or parturition. 

A.. 1l 

O - 6 week& 

0 - 12 ., 

7 - 12 " 

Total 

Ewee 

Bree48 

Error 

TABLE 
I 111• ■■----

ao.,,1 6,871 

129,1,1 11.,6' 

,.S.806 -

2, 
1 

1 

21 

1 

" 

85,565 10 ,21f.:, 

1,5,275 111-,875 

lt-9,710 -

( 'WCJll<LV&-

I d 

3/IJ. Cheviot and½ Cheviot·• • 1.» N.s.' with 16 M. 

B. 

0 - ~ .~J~=- ~~;~~J. .. Cheviot s.n. 
181f,.8 . 25.1 I 157.5 

0 - 12 tt 275., 27.5 291+-1 ,1.7 227., 
6 - 12 tt 106.1 - 109.:, - 70.~ 
0-12, minus o-G) 

(:,2.5) 

(~.7) 

-



I 

I 

I 1 

I I 

- 10, -

11.s •. 

28.886 

'•7'5 •• 5.0,, • 

"t" teet o - 6 waeka - Pat ne14 

t • 0.11 Jt.S. with 1, ~. 

~--------------•" IIIIIW• -· ........ •••• • I • •---H 1•111• ■ 11•11 --• • 1 zl...... 4W 

A 

apparent importance. RitZlllln aeaertathat milk tat tanctlona se 

a growth etinmlant and ·that 1t oontere on t.he 1BDb the ab111t7 

to both fatten and grow. The irregular pattern exbiM te4 b7 the 

tat eontenta of the milke snalyeed by Rltaan 11183' be in parl 

.attributed to the faot that he exi;,reaeed h1s milk eample 111 thout 

the aid o~ a la8b-oond1t1onod 1111l!t let down and onl.7 expreaeed 

a portion of the aT&.ilable ld.llt flit preeent 1n the udder. 

In this work• apart troa variation due t,o cliut1c 

condi tione., each ne• a .:ftlt percentage during her laotatioa 

conforme to a regular trenci ooneequent upon t.he a4Yanoe ~ 

lactation. Aleo the 11t1an laotatloa fat i;,erc•1;q•• o:t ••a 



• 



B. 

No.of Ewea 

Period. .. , ........... 
O • 3 weeks 

0 - 6 ti 

0 - 9 tt 

0 -12 " 

0 - '. n 

4,-,·" 

7 - ' tt 

0 -12 n 

- 105 -

12 

.,.257 N. s • 

.,.587 • 

•.fJ.~ N. s • . 1,, •• 
• 257 N. s • 

• 09; N.S • 

Negative N.s • 

• 1ci5 :rr.s. 

12 

• 1'-7' ff. s • 

• &>5 • 

• 3lf.2 N.s • 

.565(P = .065) 

•lf.73 N •. s • 

Negative N. a. 

"' 550 ( Psir • 07) 

• '88 • 

' 
• 

tt 

tt 

.563 N. s. 
Negative B. s. 

• 0.5 w. s. 
9 ,2, :rr.s .. 

Fat yield beiag the product of'ftlt percentage and 

milk yield ah<mld show some or the variation peeoliar to milk 

y:;.eld. Since a.ilk 1'ield 1a strongly related to lamb gain ,dlu•ing 

tl1e first 6 weeks or the lamb's life (see back) then it is in 

! 1't 

this peri.od that a milk fat lamb growth relationship ie JROSt likely. 

Disregarding the anomalous ½ Chev1ot correlations, ~able 4-6A shows 

that neither in the accumulated nor the separate correlations 

from 'birth to. 6 weeks is thet'"e any s1gn1:f1cant relationship 

between :t'at ~ield and lamb gain. In the same period• energJ : 

lamb gain correlations are only .significant in the acmtmnlated 

0 - 6 weeks period. The only conclusion that can be reaehe4 

therefore, is that the total energy value of milk f'rom birth to 

, weeks 1s s1gnif1eantly related to the amount of l1vewe1ght gaill 

made by the Romney and ,11t- Oheviot lambs. 

gt ven f'or the nature or this relationship. 

No evidence can be 

It is suggested• however, that componente of the 

11 veweight gain ma do fitom. birth to aii weeks are predominaatl.7 
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mosele and bone, (Kanyard (72) ) .. Sines, therefore. the 

expression of food value in the form of energy or :tat does not 

indicate its value to the lamb for the eyntheaie of these 

cJ011ponente. 1 t 1 s not surprising that energy or fat intake do es 

not correl~te aa well w1 th lamb growth as does the total intake 

of milk. As the major part of lamb growth imm.ediat eJ.y poa,-

partum is comprised of protein as opposed to :f'at, it my be that 

the qu,anti,ty o:t protein consumed in milk is more directly related 

to di f'ferent,.a1 lamb growth. It 1a suggested that while the 

lamb can synthesise the non-nitrogenous fraction of protein from 

carbohydrate end :tat,the limiting nature of certain amino acids 

or even total protein may be the qualitative link between milk 

and lamb gain. 

In this experiment no individnal ewe milk protein 

ana ly sea were made. The composite samples, however. were 

analysed f'or total protein { total 11 x 6.,38) at weekly intervals. 

From these figures and the mean breed ~lk ¥1 eld per week, the 

yields o:t protein etc. have been estimated :f'or each breed. 

Table \,7A. shows the mean daily yield of protein per week for the 

first 7 weeks of lactation together with the mean daily liveweigb:t 

gains for the same weeke. 

1 

5 

' 7 

~ 

3 .. 97 oza. ,.,2 
,. 79 
3.9, 
,.78 
:,.57 
3.09 " 
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F IGUq F. XI I. THE IJF.:A"J ')A IL Y LA\iB L I VF. 1/E I GHT GA l '-JS ;;~o 
T''E IIEA'> DA IL Y YIELJS OF MI LK FAT Al,'.1 PRO T': IN 
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'\ 
Gain: Milk Yield Gain: Protein Yield Gain t P'at' JielL -

Romney .911 •• .. 84,0 • -595 N~:a. 
'· 
' 

3/4, Cheviot • a1, • · .. 9,6 •• .0,9 JJ. S~\ 
\ ' 

\ 

Since protein yield ie the p~duct of milk yield a~d protein pm-centage\J: 
' ' 

is evident that the s1gnif'1cant correlations found 'in Table f;.78- a:i-'e 

partly a function of the strong relatio.nehip between milk yield and 

lamb gain ( also see Table Ji.7B).. If this is so, 1 t is not valid to\ 

allocate undUe importance to protein since other milk constituents 

exhibiting similar lactation variation would give similar corre~tiona~ 

The lactational trend of the other constituents (Figs.VI A - G) 

'together with the percentage of each present in milk relative to 

protein• 1nd1cates that only fat could exert an ef:fee-t oom:pal"abl.e 

to that found for the total quantity of milk. But we haye foun4 

th.,t the fat content of the milk ingested by a Iamb shows no apparent 

relations?tip to the lamb's d811y growth (Table '4-7B). 

It 1 s therefore suggested that dUring part of the 

period or the lamb's llf'e characte~eed by protein.increment in 

contrast to :rat depoai tion, the protein fraction of the ewe's milk 

exerts some s1gn1 ficant 1n:f'luence on the amount of liveweight gain 

of the lamb, (Fig.XII) .. Thi& problem could only be solved 

conolusivel7 ii' the protein a:>ntent of each ewe• e milk was eetinated. 

throughout a lactation. 

(!,J 
Lamb Gro to a " lab le" Wei .t 

Since the relat1 ve value to the ftlrmer a£ a breed 

of lambs is determined largely by the time taken to reach a 

· killable~ weight, then this measurement can usefully be c:o:m.pare4 

for the blaeeda uJlder consideration. Olarke (20B) haa 
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~ 

70 lba. 

70•5 lbs. 

71.0 lbs~ 

Period Oone1dere4 . .. ,.... ...... .. ........ 
Bef'ore 15th December 

15th to 31st December 

After _;1st Deoembal'. 

The liveweight that indicated "killable" condition theretbre 

varied with the atage or the season. For example• 1f a lalib 

Peached 70 lbs. before tha 15th December., then 7D lbs. was tho. 

cri tenon of selection. If", however,, it reached -,0 lbs. on the 

16th Deoenber, then 70.5 lbe. was the ci•iterion. The weight on 

any day was esti1nated qy interpolation fi'om the weight a, 10 to 

11., day intervals. 'l1able 4-9 shows the mean days to reach-killable· 

weight - ( 1} for single lambs, and 

(2) for twin milking lambs. 

~~ 

A. 

.. ..... _ ......... 
' 

Ex Romn&'.¥' Ewes Ex ,,?J:l:!.f.~--Cheviot Ewes Ex * Ch 9'1ot· ewes 

lather Lambs ,10.1 (19) 101., (:,) 12&.1 (8) 

s.n. 18.7 7.0 29.1 
H!we Lomba 1;,.., ( 19) 129.; (4,) 122., (;) 

s.n. 35.1 1~1 1B.:, 

( Numbers of 1.ambe/Group in brackets) 

Ex ot Ewes 

Yetber Lambe I 1'1t,.7 (15) 162.8 ( 12) 15,., ( 5) 

S.D. ;5.0 ltD•1 t&.8 
.Elfft Lambe 185., ( ,> 164,.5 (12) 188.0 (7) 

S.D. 5 ... !) ,2.8 21t,.O 

8l'B ot roup 1n braeketa 



( A) AH :?SES OP VAHIANOE 

Source ar. 
sex 1 

... 110 -

S};l5!LEB 

s.s. 
5,101.,0 

11.s. •• 
5,101.,0 "-•'' .. 

BreeA 2 51f.2.0o 271.00 <1 N.s. 

Interaction 2 1,,,0.22 995.11 <1 N.s. 

Error ,.., 1,11~h 60 

eouree i!tft llll s.s. K.S. P. 
• sex 1 ' , o,..,... lt,2 ,,o"-•"'2 2.07 11. s. 

lill"ee4 2 1,01,...,., ,>7.22 <1 N.s. 

Intel'action 2 2.020.82 1,010.,..1 <1 lf.a. 

Brro• 1,,..16.30 

Apparenti, there are no eignifioant breed 41tterenoee 

in the tiae take to N&ch a "killable" weight. The small nuabee 

in sub-groupe in Table lf.5A, the growth retarding etteoia of the. 

milkibl treatment ( Table i,.5 B) and the 1ntl.uenoe ot birth weight 

ditterenoee exieting between bree4s, have all tended. ·to re4uoe •nr 
enating true clitterenoes to a minimum. The aisnit1oant' aea. 

ditterenoee eeen in Table l,-9A are ooneie tent with the greate 

birth weigh' ot the male lamb• ( eee back, Table ,2). 

'''V • 

Beoauee ot the conf'l1ot1ns natul'e ot the Yar1a'blee 

enumei-ated, theee Yai'i!ablee, nmet, on th1e oooaaS.on, be coneidere4 

ae part ot the zeeepective breecfe ability to pow,and ooneeqlientlr 

it m&7 be oonolucte4 that no breed ehowe a conais'tent advantage 

in th• time taken to i-eaoh a "killable•• weight. 
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one of ~he evident f1nd1nge ot this etuar le t 

the var1oue factors attect1ng the growth of lambs are lnterrelat 

lk consume4 by the lamb is apto r 

, 1ta true value relative to t~e other dQterm1nante, ie no 

'h are combined. In or<1er t -

timate their ttelative aeparote value, a dlam:-ammats.c plan 

t'actoi9a atreot1ng the liv eweight gain ot a lamb hat been conatruot 

XI 

nee m111t e~~- a p~toun~ influence on tho la--...• 
l1vewe1ght gain t:i&~i1 in ite ltte; only the fir -

1rth 
. ·-

determine the anount_ ot l1vewe1ght gain made by tb 

r be dtv1deg. into a oJ.aaeea ~ . 
11m1 t the lamb to one of a f, 

- 1ther nelcs or ~emaiee; ~n 

birth .1,·uu.l'i, u,.- u.1,·,gQ"'• 

( 2) meaourfible ,toctors which va:rr from laml> to lamb, vtas 

lk. consumption and birth waie,jl~~ 

ctora · are cona~dered to be ·only fUnct2.011 

ion 1 n mi 1k yield and lamb birth 
~ ~ . 

1th error variation and torJneti the "minor factors" (.,. 
or ihe measurable factora ot lamb ga1n will pow l)e o,~id, 

. ,. 
uan·U,1i1 ot milk coneumed by a lamb haa b 

• I . • - • 

' 
·oun4 to ge · ' - - · - . - - -

e milk yield. ot the et10, will vaey in response io 
; 

na1t1on1ng 1 ts production and 'fi~s~ also ina;v be li1 

numerat1ve and meaou~able gxoupa. 2ree<i, age, nu 

lambs, tJme ot parturition and error, 
tive factors {lf.t) sttecting the tn1lk y1elc1 of u 1.llwo• 

tr1i1on, both pre• Gild post-partum, and the l1vewe1ght of thi 
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ewe, ue ~• aeaaurabla taotora atteoting llilk 11eld. ftll.aee 

( 18) hu :touncl that the quantit1 of 111.lk produoe4 by a ne is 
@ 

predond.nantl1 determlne4 bJ the ewe' e l1vewe1ght .and toOd 

ooneuaption. In th1& work all the ewes were pasture te4 an4 no '. 

measure of their nutrient intake• wae DBde. coneequentl:F, w•v1t10µ 

and the "minor" taotore {)r1) have been Jraupe4 together encl will 

be oontraeted with ewe 11vneight ae 4eterm1nante or milk Vitlt. 

-

1 

e 

As is shown ln n.1.XIII, all the main aeaaure'bl8 

tactore, nutl'i t1on ot the ewe, 11 ..-ewe1ght ot the ewe, 11111k: Jiel4, 

lamb birth weight and lemb 11vne1sht gain, are interrelated. 

It ts proposed to determine, from the conelatione 

eXieting between them, eome moaeui-e ot their I'elatiye 

1nd1Tld:Ual etteote ( exolua1ns ewe nutl'it1on) on the gl'Owth ot the 

laJib. 
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Ii muat be remembered that variation in the 

guanti ty or autrients consumed. by the ewe ( p.re-partum) will 

1 nfluence both the yield of milk and the birth weight of the 

The etteets of milk yield and birth weight on lamb gain. 

though apparently separate. each contain a portion attributable to 

the e:t:test ~ var1at1.on in pre-partum level of nutrition. I~ 

it is assumed that this effect is equal ill both milk ;yield an4 

birth w•1sht, then 1t can be shoe that the birth weight o-.t the 

lamb was possibly oore important as a determinant or gronh 

( liveweight gain) than milk yielct. The accuracy of this 

a esumption, howe,rer. cannot be estimated because o:t the D!l tur• 

of the available data and consequently the greater apparent 

importanoe of lamb 'birth weight as a determinant o:t lamb growth 

ie postulated with this qualitication. 

It 1a also shown that the 11vewe1ght of the 3/4. Oheviot 

e,re ia more important than the bulked group of minor t"aotore (K.,,) an4 

level of nutrition in determining the birth weight or the lamb. 

In the detel'mination of milk yield the m1n~i- facto.rs 

(:lf.t) aa4 nutrition, exert a muoh greater int'lumce than dees tbe 

It would aeea that the 1nd1Tidlta11t;v or 

the ewe was the main factor- a1nee the componeQts of K, ( viz: age 

preaerrt data. 
' • ••••• 

The ,ii.. Cheviot and Romn97 ewe• o~ this 1nveet1gatioll 

~ve ·.:been COJ1Btdered representative of the 6 year old ewes whiell 

foiia their ~especti ve population a. No similar 1nrerenoe h.aa men 

1f 



ml~ Romney 

µttic.ien 

:the Romney 

lker.., 

- ·11; ~ 

s produce almost equal qu$t1·tr 

•;WW.1-Uu.atioJ,1 for 'tlie ;. Chevio 

e ba~ previouijly: ·•oeen es.tabllshed 

of 1k is 

n itself, sine 

xeeilent 

eaus e or the distur'Qlng ef'feo-t; ot the, milking 

treatmmt on the growth _of the '"m1lk1ngn ,_. lambs, the small ,. 

differences•. in growt'1-,~~bit~q by the·· ra~pe_c_tive breeds 'shoul: 

not be ·tak as i.nd1cat1ve of t;wu_e. differences ,ex1.st1ng between 

th-t::m• An alternative plan of experiment envisaging this effect 
~ , .. -c·. , • • 

ould b~ necessary if the, meJ?i~s o~ the two breeds as producer-
~ 

of t'at lamb were to be acc-urate4 : determine.a. 

It is suggested that the ~mount o:r protein in millf. 

ia the lim1 ting factor to lamb g:ro~11h · in th~. first weeks ot li:fa. 

The determination of variation in 'individual' ~ -E3• s •milk: -protei 

_ould •.·have .to be measur.e,d in order to ·· verif'y thfe.-
• • ~ • ·•, a ,~ • 

In view of the apP:lr.¢nt · gt-owth Similar,1 ty of th 

i.,. Cheviot and 1:?omney 1.amb·s -;-." the-.· 1·seleation of the Cheviot to 

repla~·e · ~he Romney will dep~nd upon finding sollle othq°T.~ charaote~ . . 

iri' which. the 3/Z.. ciiev1o 

prol1fi¢a~y of the 3. 

of lambs bei produ 

xh1b1 tad by the Chen.o 

rior._ eate:r 

mi.ev10:ts, resulting 1n·, .a greate~ number· 

PW ,ew&, ia one .. s.o_t,· tb.e ev1ddn't 

e ·. r~sul~ing increase 1 

immediat~ etticienc:( ~,:t• · ~t lamb product.ion 1;..: "~n aim Qf tbis 

type of :farming where speedy •tu~' round' of stock is essential~, 

. 

-· 

~ proble 

ewea can be aocompllsh~d 

ing the number· of' such Cheviot 

or by interbreedi the 

~~ail.a the added maint 

that the fiX1n 

logical cours'I;;. 

d1ng from purebred 

Sine tiv 

ee o:r ,the purebreds·, it seems l.ikely 

bred ( cf: Corri edale) fits the 

e in proJ.ifieacy e.xhibi t-.ed· by 

the Cheviot crossbred. 1s: a ftmction of 1 ta hybrid bree.f).1.ng ancd 

s-· 

~ 
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-·1• 

uld tend .:t, 

can only b,.e -su 

further .-1n:,-.esti 

- ,1 

lost in the pi-o of obta1n1n 

t:ed, but to elucidate such proble: 

tion 1El felt warrant 

ty . 

the need for 
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BUJO(ARY AND COHCLUS IONS .... . . . . -- ··- ......... . 
PART I 
--- ■---

The llveweight var1at10112 of three groups o~ Roane, 

ewes of di~terent strains, one group of half bred Ohffiot ewes 

and one group of threequarter bred Cheviot ewes have been trace4 

f'rCllll mating to the weaning of their lambs. 

'l'he T. Romney strain and the half bred Ohnlote •4• 

marked boq tissue increm.enta during pregnan07 and poes1bl;v to a 

leaeer extent during laotation. This fe~ture acoompa~ing 

their relatively low initial 11vne1gbt, po1nte to a previous 

subnormal level of mtr1t1on. 

The relative loae in bod¥ weight of ewes during 

lactation was found to be greater in thoae groups with a larger 

number ~ twin lambs. Th:tai1s cone1etent w1 th the finding that 

twin lambs eondi tion a greater milk auppJ.7 and there:tore ten4 

to deplete the ewe's boa, reserves more tbab single lamb$. 

The threequal"tier bred. Chevlot ew• prc;du cecl a 

greater percentage o~ twin lambs when 1nated to Southdo'Wll rams 

than ei the-r the mean or the RoJ11197 strains or any incU Ti dual 

atrein. The half CheViot group did not emtbit aD7 twin-

bearing aupe r1or1 t1 though 1 t prodUce4 more twtn lambs than ·two 

o~ the Romn_, strains. 

An snomaloue autumn 4rop 1n 11vewe1ght •a foanl 

in all groups of ewes and wae possibly related to the toxic 

nature or ryegraes (~ white clover (Tr1:to11• 

!:!2!!!!,) paeture. 



~ ... "f.:J8 -·,..,.._ 

I 

2 

1 

l 

of t 

1 

• 
( 

-r 
]j 0 .. ) 

l~.:1..1. 

l 

b 

i' -



- 11, -

~-

The m:tlk produce4 by the e.xpel'imental ewes was 

analysed from compoeitea taken at regular weekly 1ntervala duri~ 

e 12 week lactation. Romne:,a and thr~equarter Cheviot• ..-. 

foun 4 to differ e1gn1f1 cantly in the percentage of the followiiw 

whole milk conet1 tuenta - Total Solid.a, Solids-not-fat, Fat. 

and protein. In all conet1 tuente the three quarter Ohev1ot 

percentage was the higher. Significant d1tterencea between 

the percentage ar Total aol1de, Sol1d.,-not-f'at end Protein :were 

found between ( 1) ¼ Cheviot and Romneys~ and 

( 2) !, 0llev1ot and 3/4 Cheviot .,.. mllka for a 

12 week lactation. Laotose. Ash, Calcium and Phoephorue 

were not found to dif.fer between SIG' of the breeds. 

percentage of the milk prodtJee4 by * Ohevlot ewes was not 

e1gn1r1cantly different f'roa that «a:preseed froa either the 

Romney or the ,;.,._ Cheviot ewes. The milk pro&1ced by the 

Romney ewes was qualitatively similar to that reporte.d ~ other 

wor1cera tor ewes of the same breed. 

Adverse weather condi tiona, ( rain) wve asau•4 to 

have raised the percentage ot total eol1da and :rat in milk on 
• 

two occasiona. 

It was found that :tat variation between sampling daya 

was much greater than that betweem ewes. indicating that ftriation 

in fat percentage 1e J1JOre readily effected b¥ environmental 

agencies and inaccuracy of measurement than by variation in the 

ewes• physiological ab111 ty to produce milk f'&t. 

The advance of lactation was found to infiueno• 

s1gn1f1cantly the percentage of eaoh conet1 tuent in milk to a 

greater or leaser degree. Vlf. Cheviot ewes, similar to ROIID87 

ewea, produoe 11 ttle carotene in theitt milk ftlt but ther~ tmute 

to be more vi tam1n A 111 the fat than 1& present in da1r:,- cow milk t'at. 
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PART IV -
The birth weights of all lambs were recorded an4 

theee indicate that Romne, ewes mated ~ southdoWll rfJJll& 

prodUoe twin lembe eignlficentJ.¥ heavier than those produoed b7 

3/~ Cheviot or i Chenot ewee ( 1nau:tf1c1ent single lambe availeble 

for comparison). It was also found that male and single lambe , 

in the three breed& were e1gn1f1cantl.y heaviel' at birth than 

f'emale and twin lambs respectively. A comparison of' birth 

wm.ghts or la!llbe produced by three groupe of' Romnfq ewee or 

ditterent etraine showed no e1gn1f1oant et1'81n ell tterences. 

Kale and single lambs were again heavier ·within these atre1ne 

than :rem.ale and twin lambs respective].J'. 

-

The quantity of milk pro dUced by the ewe waa toun4 

to influence eign1f1cantl.7 the livewe1ght gaine or the laaba 1n 

the :tirat 6 week& of 11:f"e. 'l'his relationship waa onl.7 1,ban4 
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ewe, while having a higher mean milk fat percentage tor the 

period. have v1elded leae tat ( and energy) becauee o~ the 

small•~ quantity or m11k produced trom birth to 6 weeks. Tbe 

ditterence in 1ield between the ½ Chenot and the Ro1111197 ant 

3/4- Cheviot 1s. however, not a1gn1f1cant .• 

A poaeible relationship between .the a110Unt or protein 

yielded in milk b7 Romney and ;/4 Cheviot ewes and their respective 

lambe' gains, waa fottn4• 

A com:par1eon of the age of lambs wha conai4ered to be 

of "killable" weight, showed. that 3/~ Cheviot :c Soulh.4,wn laabe 
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took elight.J.y lees time to reach this weight than did lambs t'rom 
' 

Romney and i Ohniot nee. These ditterenceei' however, were 

not .:fou~d '~o be etatietieally significant • 

. ... .... / 
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X Table 

f.!iQ;,TEIN - Romne ang_l_,..Cheviot • 

-- ..__......~.-------

Source :---.---.-----

Total 

Between bre 

Between sam 
da 

Error 

df s. s. :M.s. ~-- -
21 2.16 

ds 1 0.13 0.13 4.96 

ling 
s 10 1., 81 .181 

10 0.22 .022 
,.._.__,,.r-1- -
t.~..Qhevio\ 

21 2.30 

ds 1 0.35 o. 46 

ling 
s 10 1.75 .18 

10 .,20 .02 
...__ _____ , 

-·--
:EOTAL SOLIDS :_Romney and ·k Cheviot 
~-.... ---------1-----,-, ... - I"- I -

Source I elf I Eb§..:... lf. S. -· 
Total I 21 127. 59 

Between bree de I 1 I 2. 20 

Between aa.m.plin 
days 110124.11 

l~rror I 10 1. 91 

Total 21 29.13 
Between breeds 1 2. 09 

Between sam.plin 
days ··110 I 21r-. 56 

Error 110 I 2.lJ-8 , _______ 

2.20 

2. 4-1 

.191 
. ._____ ....... -

heviot --
2.09 

2.4,6 

• 2lf.8 
,, ....... 

~~ 

, •.• 9 6 

-

4.96 

, __ , ___ 

------""" 
1% F 

5.91 • 

i,..85 8.2, 

10.0lJ. . 2. ,o•• 

4,.85 9.00•• 

., 

-,--... .. 1 

1~ F 

10.0,~. 11. 52 •• 

J.i .• 85 12. 62 •• 

------- ....... -

10.04, 8.4.3 * 

!1-• 85 9.92 •• 
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