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The Cheviot sheep has been introduced into New

E

Zemland to replace the Hew

realand Rommey on certaln @K@&@%&
of pooy or marginel hill country. Before the Cheviot can
oust the Homney commercielly, however, the fundamentel features

o

of 1te performence muet be eritically examined by mesns of

&

experiments planned to compare the two b

Owing to the shortage in New Zeslend of pure

Cheviot stock and becesuse of the diffliculty of importing large

S

wiot with the

nunbereg of purebreds, the ¢rossing

L

floek Fomney

stock by re eroscmating

with Romneys and & distinetive type of Romney, now considered

pure, has been evolved. Similerly, the

™

bapie R the Cheviot 48 novw beln

omney stoek

o inorense the Cheviot nunbers

2

have ocepbain nlities which could

£

wy

11l be incorporated into any line of aviote, 1t 1s important

orobpes in relstion to thelp

To this end, certein sepects of the problem have

bean studied and are discussed in this thesis. The principel

L

aims of the study were as follows

&

(1) To investigate the milking

ty, both guantitatively and
gualitatively, of the Rommey, the three guarter and the half

bred Cheviot 6 year old ewes (tee definition of terms.)

{2) To investigate some of the guentitative snd gualitative

variations in ewe milk affecting leamb growth.
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(3} To compare the cast-for~age threequarter and helf bred
Cheviot ewe se a producer of fat lamby with comparsble spged

Romneys.
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IRTRrRODUCTION

The sultability of any breed of sheep for a
partieulayr environment may be measured by the departure of
that breed from the standerd of execellence optimum foy those
conditions. Therefore 1t 1o necessary to postulate
initiaelly, %ﬁ@ environment in which the Cheviot is precuired

to replage the Romneye

While generally thie may be desoeribed as pooy
North Islend hill country, Hewitt (1) gives & more specifie
description when he refeors to -- "poor hard bireh countyry -
the gully faces are steep and rocky. sSerub, goree and broom
are a constant menace. The carprying cspaelty 4o sbout haelf =
ewe to the sere on %@m@ﬁ%@g pagture which i® very haré and of

& run out nature.”

Under such conditions en “optimum® sheep musd

perform as Pollows 3

(1) Fertility and Fecundity.

The breed must be sble to reproduce normally and

in order that maximum selection may be @yﬁwﬁﬁwﬁﬁﬁ a high

lambing percentage is required (ILush (2).)

(2) Thrift Inherent in ebility to thrive on low levels of
nutrition is the attribute of conformation which sllows a
sheep to clinmb Pfreely and thus grsze gelectlively from what
feed exiots,

Also conditioning thrift are freedom from
pathogeni ¢ and metabolic disease and resistance to the

rigorous eclimete always essoclated with this type of country.

(3) Conformation for Weat Production

This arbitery cquality is 4iffienlt %o define,



since true messurenent of this clwracter can only be accurately

made upon the carcase of the slsughtered aningl.

Meat production, belng & secondsry function of

hill sheep, resolves mainly uvpon the progeny of the cagt~

for-ag6 ewes &wwm@h@ to the "lowland® for fat lamb production.

Walkeyr and | have found, however,
that good and bad conformation in the cast~for-sge Romney
ewe produces no significant difference in the carcase quality

of the respeetive fat lamb progenye.

Phillips end Barton {3) found that under the
present system of fat lamb grading, the marked prepotence of
the Southdown as 8 fut lavb sire necessitates only that the
cast~for-age ewe be sble to fetten her lamb in the shortest

cssible time. For this, the ewe must produce & plentiful

milk supply end eriterin of conformation can be neglscted,

P

h) ¥ogl Frodction
The guantity of wool produced by sheep under the hard
conditions stipulated, muet be at o moximum without endengering

the gualities essentiel for high nonetary return.
the cqualities essentiel for high monetary return

(

gheep snd of vitel importence iteelf is the manner in which

) Related to all the sbove attributes of the "optimum”

n

the young sheep is reared,

%hile the growth potentislities of livestock are
oredetermined &t conceplion, their expression at all stages
of growth is in relation %o the environmental condlitions in

which the animal existe.

Mutrition, not the lemst of the environmental
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agencies, determines largely how close the hereditary potential

for growth will be approached.

Hammond (1) postulates that nutritional conditions
in early life limiting growth can materially affect the ultimate

development of the snimals

Brody (5) attempts to analyse the effect of
productive lmprovement as it approaches the hereditary
potential of the animal for either growith, muscular work .
or milk production. As productivity, due $o inereased growth
rate or milk production ls improved, the guestion of effieciency
both in physiological and economic terms becomes important.
Efficiency ie not a simple concept - it must be viewed fron
the several points of -

(1) That pertaining to the animal
(2} That of the farmer
(%) That of immediate efficiency, and

(1) That of long renge efficiency.

Vhether incressed producitivity results in greater
immediate efficiency depends on the relative eacceleration of the
productive process on one hend, and the maintenance cost on the
other, But granted an ineresse in lmmediate efficlency, how
wkll this affect the long range efficiency, viz: health, fertility
ﬁﬁﬁ longevlity® Also while energetic effeciency, the ratio of
the degired form of oubtput energy to the given form of input
energy (Brody (6) ) is of importesnce to the farmer, monetary

profit has an over-riding value.

That conversion of feed to animal produets with
equal energetic efficiency may not retum equal profit, is

explained by the fact that fixed costs per snimsl are less in
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a small group of large enimels than in & lapger group of small
arims le. Conel deration must therefore always be glven to the
level of production giving the optimum combination of energetie

and economic effleliency.

Contrery to common belief, the moet replid growth

can be @escciated with the highest early mortality (Dove (8) ).

Thus while mazimin growth rete mey be economical to the farmer
in gaving overhead meintensnee costs, 1t may not be profitable

to the snimel, vhose longevity may be thereby impalred,

The relatively et period of growth considered

in the production of fat 3 pecliudes any logs of long teem

b

afficlency.

In the rearing of hill country breeding stock,
however, 1t may be pertinent, sinee constitution and longevity

are more vital considerations. Whatever the destination of

the young sheep, however, 1t is of importence to investigate

the food whidh forms the major et of thelr dlet for the 1 .si

monthe of life and %o see 1if varistions in ite cuentity and

=4

guality effect the lambs' growth.

In common with other young animale the lomb is
dependant on milk for the importent period bridging dependent
intrauterine and independant adult life. Hammond (4 C)
states that milk is of even more imporience %o lsnbs than 4%

is to young cattle and pi - %o ghortege of milk ecauses

young lambs to grow more wool than meat; they become pot-

=

bellled, unthrifty and are foreed to eat larger quantities of

lese digestible foods with the sbove-mentioned resulte.”

@ importanee of milk o young sheep may bhe

deduced from a review of ite functions and properties.
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Oolostran, the fluid secreted immedistely posat -

pinece 1ts conetituents provide

teaporary resis’

mpaeies dilfer

wekliing  animald.
trients but all
lefly these are,

the nutrients

adl to the undeveloped

pystens of memmale st birth.

& amount of all

ik, on 2 dry matter basls, is rieh in some minerals,

ally calelum and minerals necded

&

in lergest guantities by

pugay in milk fuornish concentvated energy in
slollable o Lorms

oy

usually adequ te amounts

of most vitanins

o E

necsssary for norngl body funcetion.

yaricus clese off Bvestook

the milk of different species

the relative growth rs during the

period. ile 8 knowledge of the composition of

in that 1%

P oof domesti opbed

indientes Tthe quallty of nour for the zrowbh

of the young, it is no scourate inds comparative

ren W& ng ebllity of dlfferent individuals within the same breed.

A

wmﬁ&w@a lva production of

e in the m:;z*“ ruination of

16 young growing animale
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When the production of fat lembe ls being considered,

economical production depends almpst entirely upen the rate and

1)

econony of gains in %@%%& livewelght made by lanbs reared.

»

To this end the fertility and milk produecing abilidy

o

4
of the ewes are of Dundamenital lmportanee. The attainnend

of maxinum econony elthey h ineressed rate of reproduction

or by inorsased rate of growth

study.



FINITION OF

W

The progeny of & Pomney awe crosped with
& Cheviot rame

T 18 Do
with &

T
CTOnG el

Milkine awves -~ Those ewes whose wmilk yields were sstimateds

Non-milking ewes «Thoue eweswhich did not recelve the milking
breatment.

Milking lanmbp -

L

Nonemilking lopbs-Progeny of nonendlking
R R R

Milki o kefers to the procedupe wheredby ewes milk
W slds were estinabed.

Sempling - The manual

*@:}: B s’sss W%m @
willk ne &

wadar,

L M’gfzﬁ m‘%if af

%éﬁ NE,“E% -

¢ the mannary

Lectation eurve -~ The graphieal representation ol the trend of
miik yleld in response to the advance of
lagtation.

‘ot test - The fab 7 of & milk semple.

W PSR

0 or avergge -~ o bthe arlthpetic meen wnless othepwlse

2 at the 1% level

# LU < § 98

- Not eignificent (signific
greatey 1

"*@i;: at & level

Wale Lembg - All lanbe mted male were costrated al
T§ Rt 5 . B8,

Growbh rate - inless otherwise sta
growth rate vhich mg%

to the average
. ‘%:/‘%

b g 3%
S

are weighte at times ¢, and
[

3&%
g.:;

whare U J

f
B

reppech waﬁi%g;,?

Growth Unless otherwise stated refers to the incresse
in livewelght.
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The area ueed for the experiment consisted of

enty paddovks each of one aere, situated on two parallel and

Lattish topped ridges se

ayated by @ gully which was exeluded
%

from the experiment. The eoil

o yellow-gray
loam but becavee of a somewhat impervious clay subsoil is
kmown popunlarly &s clay soil and tile draining to elinminate
the wetness chapacteristlic of thie solil In winter and spring,

is essential.

From 1939 until 1945, after an initial spplieation

&)

of 2 tons of lime, emch plot received ! cwdt. of super-phosphate

From 194 -~ 1954 each plot wes trested with 2 owh.
of super~pho gwﬁwﬁw per year and from 1946 to 1951, Pive cwi.
of carbonate of lime per yeap. Initially the ares had heen
sown down with simple mixtures of pedigree or mother perennial

ryegrass {(Lolium perenne) and different straine of @@@ig@&@

or mother white clover (Tro
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mixiure per acré,

in %ﬁﬁﬁ when teken over for this experiment, the

ratures were predominently ryegress and white clover. Uniform

shelter wag provided by means of pampas hedges sinee the site

o

wan exposed to the prevelling winds.

The total nuober of ewesd on

20 ascres in Yebruary

.

kxd
e

-

25 were
g;}g‘* &

1

%

year Romney ewes (T.
i (1] {

e

3/h Gheviod B}

" %§ 1 t

g1 An

L
oy
#

b

&2
551
p%

L

o
AR
4

e
5
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were Prom & wall known hille

T™he 8, Honney owes

of 1% years on the

eountery floek, having been run from

ege hill farme

The We. and T. Rompey ewes were cagt-~for-age Llock

from hill country farme.

Parentiated the

mer wera

25
fad

seible o messure, The fact that the groups of ewes

carpried the nane of & well known Romney breeder, was sufficient

avidemee for & farmmer thet the ewes would fer in certain
importent reguisltes of Romney type , @.ge wool. guallty,

Bt of bone, levelness of back and genersl carriage.

In spite of some common line the gtund flocks

 the reepective strains 1t wae thought that the strains of

ymnaye chogen differed in @&%mw breeding snceatry sullficiently

o

to warrent thelr being w%%am%% L1y ﬁéﬁﬁ%w@m% in the characters

Yo he oconelderveds

% 4

‘he 3/4 bred Cheviot and  bred Cheviot ewes 5@%@

ﬁ

definition of terms, page

were from the College farm, snd fron

silington distriet, respectively.

A

[yt

g on the day &%%”W arriving at the




Woon LLve wel ght Hange fambeyr
lbss  2/7%/54 lbge roup

Romney W 1256 2 90 - 159 36

ﬁ%% é%‘i%%m @% b %%gﬁ @;%
Se 15 :

ks 5 106 ~ 167 25
Cheviot 3/h bred 182, b 107 - 167 25
4

"; i ﬁ@‘&@ 2

L
£

o

The ramp used were 4 and 6 tooth, and full: mowth

The equivelent of 20 head of 2 year Black polled

Angue steers cane on to the area on the 15th September

A1l ewes and lembs were weighed on 8 "walk on"
Avery scale (welghingto the nearest pound) at approximately

A

fortnightly intervels.

For milk yleld entimation, lembs were weighed %o

% ounce on a steelyard accuprate to 1/h ounce.

Monapenent of Swess

The ewes were randomly seleeted into 4 groups of

By animals with epproximetely equal nunber of each breed or

strain in each. Bach group thus selected was then allocated

five paddocks, such that pertieulsr types of paddocks were
equally distributed between the groups, The ewes were then
started on a dally rotation of the five paddocks allocsted %o

LS

th em. This rotation meant that each paddock had a Pfour day
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spell between greaszings and also that groups would be grazing
the same type of paddock at & maximum, but venally less, time

inteprval of L days.

Pasture wes controlled so as to give the @pﬁ&%mm
sheep grazing length of about 3% inches. The w&& of spare dry
stock faclilitated this especlally in eutunn end epring when the
growth was too great for the 3k ewes slloceted to cach one acre

pa ddo olte

All ewes.were weighed at fortnightly intervals
until the 9th Avgust when 1t was considered that the yarding
of ewes and young lenbs, together with ewes heavy in leuwb,

was a dangerous practice. Lambing commenced in the first wesk

of August and twiee dally rounde of ewes were meintained by the
ghepherds. The ewes which had lambed wepre left in the
paddock in which they had lambed when their respective groups

were subjegted to the deily rotation of paddocks.

Toamb weighte at an interval of 3 days postzpartum,
%@m@ ueed as a messure of bipth weight (see Togen €ﬁ§§$ Hemmond
(1) and Clarke (20B).) As well as belng weighed all lanmbes
were car marked end particulars of sex noteds Docking and
castration were performed when the majority of lambe were % %o
L wesks old, Seaping irons were used for doeking end Darcus

emgseulators for captration.

2y HUat

tn the 15th March one Southdown rem was put out
to each group of Hh ewes. ALl rems: were raddled end coloup
of reddle chenged every 10 days. Fach rem was moved %o & new
group of ewes dailye. The mating behaviour of all ewes was

followed by means of the reddle marks and secordingly ewes
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apparently dry were segregated at the end of tupping,

Experimental Technigques

If we postulate that the maximum wm%%mﬁi%m‘mikk
yﬁ@iﬁ of a ewe is controlled by her genetical maximum, then
factors comprising the ewe's environment determine how closely

this hereditary level will be approached.

One of the most importeant @mvi%&mm@m@ﬁl factors
affecting milk production is the number of offespring suckled,
Bonema and Oosthuizen (9) working with pigs found a highly
significant correlation between litter sige and total milk
production per sow. Barnicoat et al.(11) working with
Romney sheep found a sgignificant milk yield difference between
single and twin bearing ewes. Wallace (28) alseo supports this
hypothesis and states inter alia - "that a better estimate of
the milking capaeities of different ewes, ie likely to be
obtained from a consideration of the milk vields of ewes
reaping twing rather than of those with single lambg.? With
this consideration in mind only twin bearing ewep were selected.
Iin order to eliminate any variation in milk production between
breeds due to lactations commencing at dlfferent times,
(Barnicoat et al. (25)) an effort was made in selection %o
paipr ewes Lfrom each breed for approximately equal &mtw'af
parturition. . The consideration of only twin bearing ewes
tended to restrict the renge of selection more %%@@@&&1&y in
ﬁh% % and 3/} Cheviot groups where numbers were 25 ewes pepr
group. |

Factore that tended further %o limit the numbep
of ewes selected were ~
(1) limited labour.

(2) The necessity for allowing & sufficlent time interval



between milking.

(3) The number of lambs
interval between milking

Hunbher of
JLenbe

mevm\w gy

Romney V.

T. ) strains 12 24
S ag

2/h Bred Cheviots 12 2k,

o » S " ¥ s . ‘W’ i
Ared Cheviots —t I

Teybal 30 ‘ @E@ ‘

The main reason for the pooling of the Romney straing wes the

7

than the 30

welghing

Meagurement of Miilk Yield

The method usad

haged on that of Bonsma (17a),

8) and more speeifieally that of Barnicoat, Logen and

Meapnrements were taken initially on the 26th

L

%
B
Lk,
¥
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By
23
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&3
ey
o
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Sl
Vel
e
T
o
e

mproxtimately weekly ilntervals until
the 10%h Novenber. Bince only 12 waeeks of lactation were

consldered for each eswe, the nunbers milked

22

at each milking
diminished, from the 10th November, %o the 18th December, as
sach ewe reached the 12th week of lactation. All ewes

bearing twins which had lambed at least % days prior to the

date beb

n for milking, were incorporated in the milking
groupss

The milking procedure was 8s follows s
At 11 aumsy the 30 ewee were separated from thelir lembse, the

Jambe belng held in a covered yard while the ewes were returned
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4o 8 convenient paddock of gimilar pasture to that of their

rotation.

At 1.%0peme the ewes were driven to the yerds

ey

holding the lamba, Eaeh menmber of & get o

twing was weighed
end simaltancovely the set was prepented to the respective ewe
which had bean placed in a nilking pen. After 8 periond with

the ewes, sufficient for the lamb to suckle

the milk present
in the udder, the lambs wepre taken from the respective ewes and
re-galghed, The dilfference in welghts before snd after suckling
was taken o represent the smount of milk consumed by the lembs.
Untimely excretions were not found to be 8 problem, “After
re-yelighing the lembs were returned to thelr covered yard and
when 2ll the ewes had been sueckled they were returned to thelip
holding paddocik. This procedure was repealted during the 24

hours aecording to the following plan (Teble }}w

Fourth

semnrated © Evele gy

14.0 8.m %w%

*

pma) 4a %50 pmd 8,30 pme he30 amd 8 am. 10,306z
: i A

9,50 pmd 630 amd 9 am. [11.50a:

an time 2o O pmd 5. O pd Ge O pmd 5.30 amd 8,30 an. 14.08n

uterval between ;
an times % hrs. |3 hres |h hrss  [BE brs |3 hres. |2 hrs.

Vi
23
=
g
b
b |
]

It will be seen thet the tine inteprval belween initisl separation

of eves and Jlonbe and the mean time of the sixth suckling wes

&

24 hours. It was sssumed that 2t the tommencement of thai
pariod all the ewes were secreting milk at a normal rate, i,e.

no ewe was holding excess milk in her udder. A 8light errop
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is introduced in that the milk production of 24 hours + I minutes
is messured for those ewes which are mckled after 11 Bele

in the 6th suckling. ¥ = the number of mirutes between 11 ger

-

che time of suckling. This error could be ne larger than

time interval between 11 s.me and

e tion of milking.

1 for esch

W
3
i
geby
3
i
&
5
¥
&
=
&t
it
et
fede
Ber
=
i
¥
W

neasurable period
> impossible to treat all ewes 8% exscltly 11 ceme
congidered most suitable that the mesn time of the gixth

A g e The intokes of the lombs of eagh ewe,

Iings, were taken to represent the

ewds production during the 24 hours.

It is now app the reliability of

this method, firstly as an estima b hour production,

asnd secondly as an avey ITking produetion of
the 7 days commenecing ¥ deys before the sampling day and term-

inating % days after the sampling day.

1. Reliability es a 2k-our Estimate

Sinee the mmber of offsyring suckled affects the
amount of milk produced by the ewe, Vallace (28), Barmnicost
et 81, (& ﬁ}@ it is espential to stipulate the number of offepring
coneldered. Em this experiment,sinee we have @mm@ﬁﬁﬁwﬁ ﬁh@%
twins econdition & level of mllk production nearer the w§;
heredlitary potential than do single lsmbs, then it is this level

which we desgivre o esthimie

It ie importent to determine vhether the intervals
between experimental sucklings will be such as not to depress
mi L production (Hammond (26} ) and be similay to natural
conditione where %hm lanbhe (essumedly) cons sume all the milk

that 1z produced. Both Barnicoast et

a2

31.{11)} and Vallace (28)

have discussed the effeet of variation in freguenecy of suckling
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the advantage received by one lamb at sampling, each lanb

;

wos albternated M”&*ﬁm een weaeks in being fMrst introdueced to the

r 14 retained

milkings were

wgly ineressed conpared with those following 2 normal

pressure thue

fourth nilking. The increaged intra-

would tend Lo decre

the period between the fourth and

z‘%
L
fod

especially the more sensitive

wiore to tres

et manney.s
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iw

Cheviots, In 8 firm bu

fnother factor of imporitance in assessing the

raliablility of "estination is the = with which lembe

were welghed. The steelyard used 2d acenrately to 1/4

In order to

¥

punee and was read to the

imste the repeatability of lamb welght, 16 lawbs, l.e. two

* twine from each breed, were, on 29th September, 1951,
randomly selected from the G0 lambs o be weighed. Immediately
following their first weighing et 1.30 pe.m. they wer @ re-we efrhed

of regpective lambs st these two

in mm :%nm ¥ arden, The we

»w

an indleation of

times are recorded in Tab.




TABLE ~ K

m%i&ﬁzém (
Noe Firet welight Second geight

{(Tare 2 lbs.included)
I&mﬁ“ﬁw (e N

re included)
0Z8.

220 21 122 21 12
221 25 15 25 154
54 26 6 26 7
33 26 7 26 7
5h 19 15 19 1,

%34
%ad
4
)
o
|
%Ejé
b |
o 28

64 26 10 26 10

&
&
8
"
&
W

w34
f2
A% ]
83
K% 1]
o
08
W
&3

212 22 10 22 104
215 23 3 2 .3

1t must be cmphesised that the speed end accuracy of welghing
maintained at normal weighings, was simulated in this teat.

The weights tend to be slightly subjective since time was mot
availsble for the complete cescation of movement in the belmnce..
The correlation of these two sets of weighings is 99993, |
vielding a coefficient of determination of .99986. %ﬁ&ﬁ‘m&wﬁﬁ

that errors of welghing ete. could account on the average for
«0

0027 of the variation between lamb weights. Throughout the

firet 14 weeks of milking, the author performed ell the lamb

welghings in order that inaccurscies might be constant between
millking days. A% each milking the procedire was 8 copy, as

far as possible, of thet initially set up.

It is realised thet the natural condtioms of pasture

grazing can only be approached as close as allowed by the



compromise between the desirability of lambs suckling at
freguent intervals and the necesalty for ewes to have sufficient
time to graze normally between milhings. These limitetions
magt be remembered when conglidering the resulis of this

investi gation.

2, Reliabil
%%‘%WW‘

i 88 en Fetimete

48) have both

Barnicoat et a1 (11) sné Yelle
made the assumption thet milk preduction rises or falls in the
period consd dered, in equal dally amounts. Assuming this is

80, them 1% 4= velid to assume that the milk yield estimated

on the milking day is the everage yileld of the week centred

From the milk yield dats of each ewe were constructed
individual lsetation curves. From each curve, the milk yleld

at appropriste intervals (weskly) was read off, the yield fop

the whole lactation belng seven times the sum of the dally

vields at weelly intervals aduring the 12 weeks of lactetion.

| Bomems (178) uses & modifieation of Simpson's rule
to estimate milk y&&%% The use of this method was found %o
give ayield estimate very similar to that of Barnicoat et al (41).
Acgordingly, the more simple www@w@@y@ of determining yviclds

from individual lactation curves wag adopted.

The lactation curve is more sccurately a lactation .
gwﬁ@% since no smeothing of praphed dals wee performed. The
graphieal presentation wes thought o be more accurate in view
of the distrust, evidenced by Snedecor {29b) for srbitrarily

Pitted curves,

The repeatability of this method of milk yield

estimation may be gauged from the trial earried out by



A%
gt i

Barnicoat et sl (26b). They tested the yield of 14 Rommey ewes
gt an interval of 24 hours. From thelr data a correlation

coefficient of 9801 mey be cbtained between yields of the sene

owes on the two days. “The resultsnt coelTicient of determination
«9606. This in effect means that the combined sction of

laetationsl trend, weather, excessive dis %W?ﬁ’%mﬁm@% of the eve and

inaccuracies of messurement could cause m 1y 3.94% difference

(on the sverage) between ylcld estimates separsted by one day.

Summarising, the relisbility of this method of
milk yield estimation depends upon -
1. The aceuracy of lamb welghing %Wﬁ.w* maintained.

2s An eguitable @xm&w@ﬁmﬁm between ewe grazing time and
the necessity for fregquent sucklings by the lamb.

%s AB 1ittle disturbenee m%* the ewe as po

ible.

he» The withdrawal of s8ll avalleble milk from the uddewr
. 6t esch milking.

5e That the chenge in mllk yleld over a specified period
take place in equal deily increments and decrements,

depending u pon the ghage of laetation.

Sampling of Ewe Mllk for Analysis

The sampling for anslysis took plmee at the Lhih
milking. This commenced at 4«30 sem» and its mean time 5.30 a.m.
was 8% hours after the mean time of the rd mi mmg@ The
procedure was to allow one of the lambs fto stimulate the "let
down" whereupon the milker would eXpress milk from the teat

not belng suchlied. toquali mﬁ%m of nllk congumption and

continuity m suckling was nal mm% ¢ by changing lsmbe %o the
2nd newber of » twin sel, wvhen 1t wss conslidered %mm the firet
had gained half of the milk in one half of the udder. Vhethey
this continued suckling mainteined the hormonal let down

mechanisnm is unkuown, but 4t at lesst served to resivaln the ewe
The welght of milk manually expressed was added to the welghts

of milk measured during the 25 hours. About 190 ml.of the



moO»>»-ZMmOIMD

100

90

80

70

€0

50

Lo

30

FIGURE 1.

MANUAL MILK SAMPLE 0ZS. AS A PERCENTAGE
SAMFLE 0ZS.

OF LAMB MILK

NO. OF SAUFLING DAY.




i &% s
memual semple wes taken for amalysis.

Logen {W§ has sugpested that extreneous §nfluences

sampling will tend to inhibit¢ the expression of milk from the
ndd er. It is consldered thet the lsmb, with its faster vate of

extraction relative to the sempler, will obiein the maximum

amovnt of milk aveileble and beceuse of this superior abllity be
less affected by non eo~operation ol the ewe. An imndex of the
reprogentativeness of the mowual semple counld be gelned by
expressing it ss & percenterse of the amovnt galned by the lamb.
Figure I shows the everage memual extrsction expressed as 2

B

percentage of the lamb consumption for each ssmpling duy during

the 12 weeks of la M%mm The aversge relstive extraction
over the whole lsetation was 809, The low extraction ¥ seen
in Mlgure I for the 6th sampling wes cemsed by the cold wet
weather expe piehced on that day. The ewes were completely

wet at ‘xﬁmsﬁmﬁ lking end while ;@mmwm allowing their lsumbs
to suckle, were @@ﬁﬁ disturbed by the reluetance of the lamb

and sampler to perform in thelr proximity.

The reasoen for the high rdlative nanuvel extraction
is that the milk constituents msy not be evenly distributed
throughout the available milk. For emample, Logsn (23) found
that m ;mﬁmw ewes there is & significent rise in fat ¥ as

sempling Proceeds,

Iin order to determine whether this phenomenon was
present in Cheviot ewes, three %/h bred Cheviots with single

lagibe were separated from thelr lambs at 5 peme on the 11th

Septonber. Simulating normal nilking procedure, the lambs
were nllowed to suckle ad 1ib 5t 8 p.me Fine hours later, using
the lemb to initiste the let down, 6 or 7 consecutive milk semples,

from one haelf of cach ewe. The

each of about 1 ouwnce, were taken
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FIGURE 11,
THE RISE IN MILK FAT PERCENTAGE AS MILKING PROCEEDS.
(33 CHEVIOT EWES)
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samples were anslysed for fab % by the Gerber method. Pigore
T 41instrates the rise in fat ¢ of milk in 3/ Cheviot ewés

ss nilking proceeds.

by other workers in thal the

lapb tends to chooge 1 been overeons

(1} by the use of twin lambe at milking (nelther helrl receiving
preferential suckliug), and
(2) by alweys sampling from the left half of the ewe. Thus
if inequality of yield exists betwesn halves the higher
yielding should be randomly distributed snd neither yield
estimates nor ¥ exiraction should be blased.
Analyeis of Milk

The following constituents were determined in the
milk of the three breeds @

'} Total Solids (5) Lactose

2} Selids-not-fat (G} ash

(2) Tat {(7) caleiun

4} Protein {m Pho sphorus

A1l were expressed as parte per cent by welght of whole milk.

mw@mm'
s T e

The vitanmin A end carotene contents of Romney snd 3/h Cheviotg
ewe milk fat were also detemined. Pat was determined for
zach individual ewe a8t each milking vhereas full snalyses were
made from omnposite sanpled. The composite ssmple constituted
g 10 nl. represenintive slicot from the Individual sanple of
1ing. In order that
ewes which were ineluded in the composites might have a8 similar
date of commencement of lectation, 1t was found necessary o exelude

3

aach ewe which had been included in the s

& mnmbeyr of late lanbing ewes, Those for which the dete of
parturi tion was distant more then 7 days after the mcen lambing
dante were omitted. This mwi‘;zmﬁmx of selection for composite
groups gave a Mm@wm deviation of £ 5,96 days from the mesn
birth date of all ewes in compopites. The range of birth dates

B

WaE . § d8yée

The mean fat test for all individual ewe samples
served as a check on the fat test of the composite. ALl
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individual and composite sanmples were vigorously sheken before
portione were extracted for analyeis. Vhen not in use and
un%il the necessity for repest analysis hed been determined,
all semples were stored at ﬁ@z 7 - 30°%p,

Oonstituents

1« Total solids were detemimed as the 9 b
milk of each breeds Approximately 10 m% dguplicete samples
of aliquots were initielly dried on & water beth for 3

hour o
The optimum subseguent period in a 100°C oven was determined
Teble 5)e

TABLE - 8§

experimentally {oee

FOR
TOTAL

% Total Solids - 3 hra. on water bath followed
“@s@;@ indicated periods al 100

Ronmey
2/) Cheviot

% Cheviot

SN

)

I Exmmm
164 65
16eTh,
2014
18.97
1707
17458

6 hours
‘% @w ”;“,f

16068

1916
18,88
TT=04
1736

%mﬁfﬁmw@m
16.4:.5
16. 60
18.88
18,83
1727
17.32

Aceordingly total solids were dried at 100°C for 8 hours.

2« boljds-not-fat were eatimeted in composi M&% by subtrecting
*’Mw fat 9

from totel solide Fe

Ze Fat %o This was determined for both individual ewe samples

and composites by the Gerber method.

ke Protein., ZFach composite was
Jeldshl methods The ¥ nitrogen wss multiplied

by 6.38 giving total (crude) protein

analyaad

for total nitrogen

by & semi-micre K
The factor 6.38, is

used in conseguence of mm@ protein containing on the sversge
% of nitrogen (Jones {29) ).

-

ewe milk protein has not been determined, but mumerous
accept this factor.

g

Whether this lis refersble to

W rkers
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5« Laectose. This was determined by difference and conseguently

this consgtituent will be the lesst acourately determined since

all errors inm the other

in it

congtituente will tend to necvmmlate

e : FYR, e e o
ba ABhs The meberis

s Prom the %oial solids det m«mm mﬁ?@m

were ashed wntil 1ight grey. This was & SR eyl mmsm B8 %5&

percentage by welght of the initial T.8. mm% md Lk %&m&z@:{&m
7. Caleinm. Determined as 0a0 by the method of Godden (75)-

8. Fhosphorues: was estimuted as

0 5 by the ﬁ;»s:;«» rens %W&}"m la
Vitemin & and Carvotene were estimated by the method of YMchowell

(76) using th 1te

e Corpspdae Pe

snadyeilis of hota

The compliecation caused by the death of ewe “%iwﬁ

ptesber was WW@XW%W@ by the incluslon in the Rommey

group {.:g*@&&f@:ﬁé‘mﬁ of 2 ewe of ednilar attributes. The inclusion
of this new ewe (¥W.19) was faciliteted by her lambing date and
pax of mﬁm being the sunme as those of the decensad oWt The
;}Wﬁwﬁlﬁm&m@@% of ewe W19 wup wm il her incorporation in the
milking group was statistie Mw estinated by the wse of the
missing plot technioue, Snedecor {z*@ Yo In subseguent wwzwﬁ@m
of varience, & degree of freedom was dropped accordinglye

I8 ww&wmw i€ @%m were sheent for one period due to diseoanse
or m&m Wmmm%w teats ete., 8 proportional interpolation

Bon-niikine ewes

The 10% ewes rempining after the seleection of the
milking groups were divided into 3 aepproximetely equel (random)

&

groups and mmbjected to o rotation (of paddocks) similar to thet

pre-lanting. ses in these groups were shorn on the 18%h of

Degerber with the ewes of %?ms milkling oroupse



S
foe.

Lanbs

The lapbe of nilking end mo-ndllkking ewes were
welghed ot fortnightly intervels fronm one month sfter blrth.
All lambs were wesned on the 19th Decernber. After weaning

the lenbs were rotated Lln sulteble mobs. rafte of nmilking

and non-milking lambe were sent to the freeozing works at monthly

intervals until the lost on the 2nd 'of ‘April.
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ﬁm%“m@mgm@m @amw @%&ﬁm Milk Produection

oht_ vari: ations

The livewelghts of 8ll ewes were recorded at
fortnightly intervals from the tine they arrived on the

experimental aren (see Pignre

From the 2nd March, the
pverapge relative liveweight incorenges in the following ) weeks were

as follows 3

¥4
Breed or Strain ¥ i

b1 by Cheviot m«w&ﬁm%

Gain in lbes.as a
% of initiasl ) ‘
weight on 2/3/51. | 8.6 Be32 | 12.0n 8,64 1017

omnenced on the 15th Marche Calenlating 150 days

¢ from the mean birth date (27th August) it is found that

the 29th Merch ls the date of meximunm conception. The

relative gpine shown in Teble 6 sre for the period, 2nd Mereh

through the commencenent of b

ng, the 15th March,to the

et

sgriod of meaximum conecention, the 29th Varchs.

The response to the improved level of nutrition

spplied at flushing, i moet aj

srent in the T. Rommey. and
%+ Cheviot groupss As these btwo groups had the lowest mesn
liveweights vhen first vweighed (Figure IIA) their relatively

greater re

2 of liveweight pain ls probably indicalive of a

previous poor level of suirition sinee Hampond {M stated "that
circumstances causing rvetardation of growth temporarily. are

followed by peric ods of accelerated g rowhhe

The disregard for hereditery factors being the



conse of mean grou > livewelght difference i felt warranted

W ae of the folle yaing ¢

the mean » bred Cheviots livewelght on 2nd March is

eviot ewes run on

re hill farm (Barton (77) )» and

ey

much less than the nmeam of the W. group, the 5. group, or the

mean of those reported fw* slayike {éﬁ%ﬁ a8t 8 sindlsr age.

The anomaly of eges having a relative welgl @%\;: gg%w

Table 6) a& small as the heavier weighing 5. and 3/h C %Wm% owen

P

is seccownted for by the W. ewes vnexplained fell in livewelght

?

from the commencement of tupping to the pericd of maximum

gonception. This snomelous fall is present in all the other

groups but commences later, sbout the 20th Warch (see Fig.114).

Clarke {%ﬁ%} glves the ioht trends of groups

of two-tooth ewes run on the same experimentsl ares as this

experinent. Ovey

foupr years, i.e. until foll-mouthed, his
ewed amwelly exhibited this sutumm decline in livewelight.
These varistions, together with thet observed by Murray (34),
who found & similar drop of liveweight in G~yesyr Rommey ewes,

3t that the dedline was not of chanee oCCUPPENCG. It hee

been suggested thet the presence of the rvan in the ewe flock may
be the cause of the MOISNOH. The o :@@:&M is, bhowever, that
a similer drop cccurred im & group of § and %/h Cheviod hoggets
in 1952 (vilson (23) } and 8t no time was & ram present in elither
group. Also the drop shown in the ewes of Clarke (32) was before

the reported commencenent of tuppinge

0

The evbunm perdod in vhieh this

loas of welght

oecurs 18 also the pericd in which outhreak

of fscial eczanms

DEOUDP. That the lops of welght peen in vearious seagons is
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canged by the same factor (presumshly in the pasture) that
coupes the ovident sympionmg of pholtosensitization, is a

posalibility. If the toxic prineiple is

level

below that regulired to produce the evident s

clinical Daclal eczema, then the sceding this decline

tie variations

chould be characterised by

which have beem found to condition the disfunciion. (Levy end

smallfield (

for faclial eczena. One factor,

2
=

however, was found ovmnon to @ the obeervations. This WeS

2

the finding that the pastures on which all the animels have
been run were predeminantly ryegrass/white clover. HeGillivray
(66), found that in the sutumn of 1952, the toxie neture of
ryegrass | and white clover wes sufficient in small ﬁmw% (2 gms.)
to ki1l § week old white rets. Vhether this toxie principle

1o related to that cansing faclal eopema or is & toxin of the

gers, Filmer (7

3}, 18 not apparent,

W e

type causing ryegress ste
but either might be the emuse of the observed livewelight
variation.

The lowest point of the livewel

Lght decline was -
reached sbout 19th April and from them until sbout ;’%1 weelks
before the mid-date of lembing (27th Aupust) there is a steady
welght inereasse in all groups. Expressed as a percentage of
the welght at maximum conception, the average welghts on the
9th August (3 weeks before mid-lambing) are presented in

Table 7.

3 WERKS BEFORE MID-LAMBING

e ]

¥ 5 T Cheviot

148, ?fﬁ ‘ 112,08 % “%?w ?sﬁ 1 09, ﬁﬁ

Y ean lanbing dste 27th Muge| 23rd Augs |29th Aug. | 27th Aug. |27th Aug
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The mean lawbing date in Table 7 ﬁm the date by which half

of the animals in a group have &mm%@d, Since the w@rm&& of
lambing is @m&@@y&%xﬁ &ﬁ all groups, then according to Wallace
{ﬁ?@w thos e groups w@ﬁh significantly more ﬁwﬁﬁ fm%%@m@w | |
should show greater llvewelght gains in the latter weeks of
pregnaney. The followiug are the m@mMimg;@&#&ﬁm%&g@ﬂ'mﬁ the
various groups, k&m%ﬁmg . belng the nunber of lambe alive 3
days post-partun expressed as a % of all ewes put to the ram,

TABLRE -~ 8

Wa T Ea Cheviot] Cheviol
wa&%%w of ewes at v | o
. end of tupping (A) 36 25 | 2§ 25 24
Tunber of lambs «
alive birth and , ‘
% days (B) P 28 33 | 29 |39
Lambing % A 1o
| €% 3 It 7| 122.0 wm@&v’wﬁm 16245

A comparison of lambing %, (@gm %«@E and gain

from w&ﬁm@y%&mm to % weeks before Xmmhimgsﬂﬁﬁﬁxa 7} shows that
the highest relative &iwww%&%ﬁ%‘ﬁ&ﬁwé are not made by the group
with the greatest munber of twin fostuses. If dry ewes are
%&ﬁkﬁ&%ﬁ fr@m the . calenlation mﬁ*&&mﬁim@‘%ﬁ“%hw*m@ﬁmw of .
}mmmxmg p@%ﬁ@ﬁ@&@u et11l remains the Sam.,

TABLE = 9

f%‘%ﬁ;mm DRY EWES.

: : e | E I

We | Te | 8¢ | Cheviot| Cheviot
Tambing % 1500 | 127.3 [ 143.8 | 438.4 | 4773
Thumber of dry ewes o ‘ 5 o b 5

In Fig.114 1t is %to be noted that weighing was
terminated approximately three weeks before the -majority of

anlmales had lambed. It is possible %mwwwﬁwvmg that m&%&mﬁ
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Kﬁw&wwﬁ%&%ﬁm&&mgﬁﬁ could oceny in each group in the subseguent
weeks., Velleee {18}, however, showed thet marked differences
in liveweight gain shounld be evident from sbout at least the

monotoscus and &btocous

8th week after service when comparing

GWEB « Hote thet although Vallaee d4id not consider relative
liveweight gains, his finding re sbsolute gain are thought to

be appliceble to the relative liveweight geins of this study.

The shsolunte peine of the respective groups ere shown in Table

S

9 A

Groups| |
Wa Sa To 13/4 Cheviot]| I Cheviot

Hivewelight

The. ) 2%l 150 b 21 b

112.0 | 162.5 116.0

earliier) all the proups meintein sn spproximstely inverse
relationship between mesn liveweight goin during pregnaney and

the ¥ of twin foetuses in the gmwup.

In view of this finding, it seeme reasoneble o
agpune that the grester relative llvewelght geline made by the

T« ond & Cheviot groups were gaine of body tissue rather them

an increase in Tfoetal tissue otc. This goin in body tissue
is a contimuation of the gain first noticed in these groups
subseguent o thelr arrival at the slte of the experiment.
{Sees Toble 6)  The highest mean gain in liveweight (Teble 7)
ie in the V. group. Since these ewes were in intermediate

condi tion thelyr liveweight incresse during prepnancy ie probebly

the result of (a) 8 smeller body tissue increment, and

{b} the higher percentage of twin foetuses in this group (Teble 8).
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From these conclusions we mey postulate that the W., T. and

+ Cheviot groups all made body tissue weight gains during pregnency.

An examination of the group lambing percentages

oy

in Teble & shows that the %/ Cheviot group had a marked

superiority over either the aversge of the Romneys (428.67%)

ps were glven

or of the half Cheviot (1167%). Since 811 group

comparable feed at flushing, then the relatively unprolifie

nature of the T. and } Cheviot may be related to variations
in nutrition at times other than flushing or to hereditary

eguses. Phillips (39} has reported the lambing percentage

of mixed age § Cheviot ewes moted to Southdown roms. Vhile

e

ages are not strictly compard the average lambing % of

127. 50 over four years, indicetes that the | Cheviot ewe

was remarkebly more fecund than & group of compareble Homney

cewes which had an average lawmbing Thus the

lower percentage exhibited by § Cheviote in this experiment

does not seem to have an hereditary besis. In Pig.Il 1t is
seen that the two groups with the lowest livewelghis, at and
prior to tupping, sre the two groups {1 Cheviot and T.Romneys)
with the lowest lonbing percenitages. It is tempting therefore
to attribute the lowered fecundity of these two groups to the

previous hord conditions to which these two groups hsed e en

The advantage in lembing % shown by the 3/h Cheviot

is not & chance occurrence. Hewitt (40) reports the perform-
enee of the same ewes in their first four years of productive

life snd the line of Romneys designated sg YHIL11 bred" by hinm

ig the & sirain of this experiment. Hewltt found that over

the L years (193,7-50) when mated to Southdowm rams, the 3/}

”

Cheviot had an everdge lembing % of 148.7% vhile the S. cwes

averaged 86. 6. (Wote: Hewiitt celculates lambing ¥ as the
manmber of lanbs weaned and a transformstion to lawbs slive at



% days, would probably reise his percentages.) The ineressed

mamber of lambs produced by %/L Cheviot eross

é
§§
:
8
&
&
3
E
]

with compareble Romn

eys, 18 shown in Table 10.
TABLE = 10

/L CHEVIOT & RO

AUBING 9

Averape
e %/h Cheviod Weg SesTe Romnewys |

1187 -
1951 132,0 16245 128. 6

Wurber of ewes 25 25 86

Meean 1947/%0

The sdventage e 3/k Cheviot is

consistent over five years. n the higher level
of nutrition in 1951 and the rise in lambing percentage within
groups from the firet series of cbheervation o 1951, seems
probable. ;

Vhen first weighed sgein after lambing the average

-

weights of each group, reletive to %%mﬁw

b wedight pre *ww:wmx ip
ware all inversely proportional o %ﬂm@w respeetive lambing
percentages (Sec Teble 11).  This shows that those groups with
greater amounts of foetal tissue elce. s conseguent upon higher
lapbing %, lost relatively more liveweight st perturition then
groups of ewes with less foetal tlssue end which were also of
lesser mean livewelght.

e T &
TABL B = 44

ﬁ% 3,} it
d A dﬂ g “?; "
Ve Be Te %&mw&ﬁ@ Chevind

WMean group live~
welghts

< §

cogt-partunm 14/9/ . re o8 | o4 fe - ;
Pre-pa Phum ;(3 ’[ 5, T @@w W '%%E:}w ﬁ&% 9 1 «gi 2 %t%ff}m ﬁﬁ“f@%m go%i%x %%%%

Lenbing % 150.0 | 113.8 | 127.3 |177.3  |138.1
g@%@&@&im% dry ewes) ‘
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In Fig. 1A are the mean liveweight curves for
each group from two weeks after mid-lamblng to weaning on the
20th Decenber (the curves include dry ewes). The similarity
of these curves shows that various environmental and physiological
factors have simlilarly affected each of the five groups. These
factors m%y“bﬁ emumerated as follows
1. Level of nutrition

2e The "cost" of lactation

o

» The contimuation of the tendency (previously noted)
in certain groups, to meke body tissue lnereasses.

Diseana.

s ol
*

The net mﬁﬁwm@ of these factors may be gauged from
Table 12 which shows %hm mesn welght of grovps at weaning
expressed as a @@%@@m%&gw of ﬁiﬁ t weight post-partum.

RELATIVE MEAN FWE LIVEVEIGHT AT WEANING

V. s, . lkios | cnBvios
feight 20/12/
g% Qj,@«@ ﬁ» o J?ﬁ & @ %&@ y "f oo ® 2

Binee all ewes were on the same high plane of nutrition, facltor

1. should not cause variation between grovps.

Factor 2., the "cost" of lactation, could more

readily be assessed by the relative welghts of animals afler
8 weeks of lactation. Table 13
Tirat 8 weeks of lactajign, .

ot

iilvetrates this loss over the
G g :
MEAN BELATIVE WRIGHT AT THE @%M WEREE OF LACTATION

&‘\«’1 ® ;&%m {gf}a {:ﬁ‘é&vj«@% ﬂ@%“@fﬁ@%
wwﬁwhﬁ 23/19/ ¢ 96. b 99, 6
Weight ﬁﬂ?/ﬁﬁ/ o }& ?b «}g%« ‘% 99%‘@ f%%w@ 9@*@’
Lambing % 150.0 | 143.8 | 127.3 1775 138, 4
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Two factore will condition the mean gquantity of nilk produced

per ewe in the respective groups. Piretly those proups with

a greater number of twins will be stimmleted o produce more
milk then groups with @ lessper number of twins (Barnicoat et
al. {11} ). Secondly the hereditary cepsecity for milk produection

nay 41ffer bebween groups. Barnieoad et al. have foumd that

twin~bearing ewes prodeee shbout %3% more milk thean miﬁxg rle-bearing

£

DWEE. Since atrain and breed differences are not likely to be
of this order, 1t is reacsonasble Yo sssume thet twin lawobe
conditioning & superior milk supply will therefore also

eondition 8 greater drain on the bedy ti @ of the ewe, This

Table 13, apard it the anomalous

lose in welght shown in the 5. groups. - Bet

[

the othey

o

yroups the reletive welght is inversely proporitional to their
lambing percentage, l.e. the number of twin lonbs per groups.
To conform to this pattern the relative weight of the 8. group

should be glightly greateyr than that of the Y. group.

The period from conception to weaning s the major

?ﬂ@

funetional period in the year of & ewe. Table 14 showe the
mean net lose or gein in livewelght, for the various groups

owver this pericd.

ﬁ@' 4 I ﬁ
Ve Se T Cheviot |Cheviot

= %l 9254 86.5 402.9 85.2 9Tl
Bl ‘
{ m@mmm&mmmm

Hem weight wool / ~
Mwﬂwﬁw% 120 1 el 11wt 9.5 | 6.2

can weight 20/1%

-

meEan f&mm weight |104.2 951 114.7 102.7

an weight 29/ 9
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hile the exact amount of welght veriation attrilmteble to

o

ifie pause camnot be delernined, we con indleate the

ive Lmportenee of euch cau BeBs The pet change in live-

ght from mating fo w eaning mm 3 from & conbination of

{1} Body tissue increment, most merked in 7. and & Cheviot groups

where the aceelerated growih of body tissuve is In consgguence

of the limiting neture of previc raal putrition. The

exbent off this advantage in th it Te groups is

sulfficient to al: lately ;%m ade -

{2} the loss of lliveweight occasionad by the demends of
lactation. gince it hes been Fommd thet veriation 4n this
logs 1s related to varistion in the number of lovbs suckled

per ewe, then those groups

sghonld heave lost more livewe

This relationsbipy holdse, apart from the snomslous we
of the We groups The apparently greafter goin in this growp 18
related to their rglatively lowver mean welight et the commencenent

: the vesuld of

of the period (2/3 ). This lower mean weight w
the sutumn drop in livewelipght, sud was experienced in this group

before the other proups, sue Flpe114.

(%) The different mesn weilghts of wool g

Bt

wn by the various

s (39) give

groupe (see Table 14).

Chevict ewes, reppectively.

gonparable wool weights for %/

The %/h Cheviote vhich average 8.5 1bs. per year from 1% - ik

i

o |

years, are the %/h Cheviet cwes of this ex ment. In 1951,

5 yesrs of age, they c¢lipped J.5 i’m% » the difference being an
indieation of improved level of nutrd *%::m% ginece ability Yo graze
effeciently will lessen with age. The half breds produced £.2
1illips (39).

& § o @ﬁ&ﬁg %g&

L

ibe. as agpinat a 7.3

% Ibse. avereg

s

2 peported by -

Sinee surfece area is a fanction of body we

then it is ressonsble %o asgune edeht differences beltueen

groups of snimals producing similer types of wool, will result in
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differences in the weight of wool produced (weight of wool
being & function of body surface area, Galpin {78) ). Since
the ¥ Cheviots of this experiment were smaller in size than
those of Phillips, Barton (77), then it is reasomed that they
would have produced less wool becouse of this disadvantage.
The differences between the breed means(Romney 11,38 1bs.,
3/ Cheviot 9.53 lbs., 4 Cheviot 6.22 1lbs.) agree with those
reported by Hewitt and Phillipe, loc.cit., ond are probably’
of a genetie nature. The last weight recorded in Fig.114.,
viz: that on the 20th Deecember, is the mean group liveweight
with respective mean fleece mgkt ineludeds The inclusion
of the fleece weight (Teble 14) in the estimation of liveweight
variation, does not alter the order of the various groups.

Tegth

; - All ewes were 5 years of age at tupping and at
this time they were examined and the general gquality of teeth in
each group moted (see Teble 15).

T A -

March, 1951

We Romneys  Relatively the best mouths, teeth fairly

long and well spaced.

Se - Fair to average teeth - tended to be openy
. poorest group of the Romneys.

of the V.

T » Good teeth, only selightly inferior to those
E£T0UD.

3/% Cheviote Poor and worn down, ODEn.
i i- Cheviots Also poor and worn downe.



PART II
Milk Yield

The quentitative messurement of milk production
in non-milking breeds of sheep has been reported in the
literature on few ccecasions. A5 a result of the psuelty of
previous investigations most workers have referred to all
avalleble references to the subjeet. It iz not proposed to review
sll previous worke on ewe milk production in this study. The
following have been deemed relisble, end relevant to this

aexperinent :

Barnicoat, Logsn and Gramt (11},
wallsce (18).

From the findings of the sbove ouoted workers, it

evident that a mwmber of factors csn affect the quantity

af nilk produced by & owe. These will now be enumersted.

(1) Breed: |
Asgumedly the meximum level of milk production is

g6t by the hereditary potential of the ewe. The various nog-
@@m@%im influences to wvhich the ewe is subjected mist therefore
be contrelled or allowed for, if & relisble estimmte of this
potentinl yield is to be galneds That the maxime of milk yield
ﬁﬁﬁﬁ%ﬁ vetwesn breeds is suggested by the work of suthores reviewed

_in Table 16.

The work of others who hasve published resulés of

ewe milk yield estimates, €.g. Godden and Puddy (13), Fuller

4
and Kleinheinz (44), Weidig and Iddings (15) wnd Peiree (16 b ana e)
suffers in worth by resson of the vwneontrolled W&y&&%igm'ﬁw@ to
spall numbers of animels, incompleteness of menual milking and

the period tested not being representative of the lsectation.



TABLE =~ 16

EPORTED MILE Wi

Length of |N0a0%F Véan oally
Vorkep Tear ieetation |Leetetions|milk yield
‘ O%ZBe

26e5

Bonsna 1935 |Merino tat 11 wks.
to | Rommey x lerino wJgy- 2k Bl
1943 | Ryeland sMerino iy 25 %99

Border Lele. 2
Herino e 27 V hhe O

Toreet Vo =
Yerino o fyom -

8z
fa

82,9
Ile de ¥Prg

~gig- 33 15.9
Blockhead Persiom ~doe KO 159

Suffolk x B.Persiesnt —-do- 282 Bhe 2

Dorset Yorn x
B. Persian -do=- k%

Vallace | 1942 | Suffolk fet 12 vks. 4

3
5
&

e
E

L
w2

1953/ 45| Border leie., x
Cheviot i 22 640

Barnicoat, ; ‘ )
Logan and W Z. Fomney Singles 18t 12 mw% ES.0O
Grand 1951/3.5| W. Z. Romney Twins wdige | 200 6%.0

) 1

Hote that some of the varistion between breeds snd crosses may be

attributed to differing levels of nutrition. It seems remsonable

that breeds of sheep do differ in the ampount of milk they produce

though Bernicoat et al,(11) have found that within breeds there is

also much veriation. Both Bonsma (17a) and Bernicost et al. (11)
have found that there is difference in the shape of the lseltotion

curve between improved snd unimproved breeds.

(2} Baqually as importent as the breed varistion is that
related to the plane of nutrition on which the ewes sre maintained.
W

allace {18) found that the milk yield of the cwe was profoundly

affected by the level of nutrition during the last 6 weeks of
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Barnleocat et al, loec.eli. found that hroughout the
first 12 weeke of lactation there were significent yleld
differences from ewes in the various groups evolved by variocus
combinations of high and low nutrition before and afier
parturition. They state that "maximm yicld is omly obtained
by liberal feeding during late preghency and throughout

1setation” .

{3) Another important contributing factor to varistion

in milk yleld between ewes, is the nuumbsr of lawbs suckled.

(Barnicoat et ol.snd Vallsee loc.clt.) The influence of this

factor was even more important in Vallace's work, than the
plane of mutrition before lambing. The najor ceunsal factopr
appesrs to be that single lombe campot draw off all the milk
produced by the ewe early in lsctation with & resulient
depressing effect on following production. Veallace suggents
that even twine may not be sble initially to conmsume all the
ewa'e supply gince be found 8 ewe bearing triplets to have a

production greater than thet of conpareble Twin-bearers,
=4

{n) Ape, as in deiry eatltle, meems o couse veriation
: & p #

in nilk yield. Barnicoat et al, found & 15 difference in
favour of the older sheep when compsring ftotel milk yield of

two and six yesr old Romneye. They also guote the work of

¥

tenare whe found an inoresse in yield,with age in Sieilien

"milking"” sheep.

Bonema (17a) reports that Werino ewes in successive

lactations prodveed quantities of millk which were 120, 125 and
¢ # &

& respectively of that produced ¢n the first lactation. in

dalry ecatile a similar production incresse accompsnies an

incresse in age, (Espe (45)). Bape inclines o the view
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thet sueh an increasse ie slmost wholly attributable to the

larger sige of the older animals The influence of size on

nilk yield in sheep will be discussed in the next seetion.

{5) While Bonsma {172) found a significant intra-
breed correlation between ewe livewelight one week after
lsmbing and total nilk production, Barnicoat et al, (11) could

not. find a sinilar relationship. Aoy correlation would seen

to be reflection on the efficiemey of food utilisation by the
ewe in that "good doeprs® are likely to have heavy lonbs

enteiling high milk production.

{6) The effects of climate may be direct or indirect.
It may indireetly sffect the milk yield of & ewe througl
{a) The ampunt of pasture or crop produced, or
{b) By produecing

metabolic ai

an fdesl envirvopment for pathogenic snd
Bl ' :

Directly 1% wmey adversely influenee production, as do extremes
of tempereture and himidity, in dairy cattle (Espe (15b) ).
Also heavy fleeced ewes persleotently wet are not lisble %o produce

as well ap ewes which are dry.

3 The time of lambing seems to have some effeet on

milk yield, Barnicoat et al (11).

(

e

Any stady of guantitative variastion in ewe milk
yield should give due consideration to the faoctors that have

been snumersted.
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SECTION I - BREED

The Romney and 3/4L Cheviot milking groups each
contained 12 ewes and 2h lambs while the 1 Cheviot was composed
of 6 ewes and 12 lambs. Im all 30 ewes and & lambs were
subjected to the milhking treatmentd. Fige ITI shows the mean
lactation curves for the three groups. From the individusl
lactation curve of each ewe, yields at weekly intervals were
read of £ and the average of these for each week, over all ewes

in the group, provided the mean group cCUrve.

gince the ebnormal effects of colostrum are of
short duration, Barnicoat et al.(h1), it was considered that
approximately normal m&i&b in both yield and oquality, would be
seereted by 5 days post-partun. @h@ mean yield ascoribed to
the first week was that of the 7th day efter parturition; the
first week being bounded by =~
(1) the date of parturition plus 4 days, and

(2) a@ate of parturition plus 10 days, see Table 17.

TABLE = 17

JHE RELATIONSHIP OF MILEING DAYS TO THE COMMENCEMENT
OF LACTALLON

day s ] l
Y 1, N 9. * ) ] ) 3 i [

1 1 2 3 4 5 67 8 9 101 1215 % 15 16 17 18
o miiking niTking

© dey dey

ol “_ -, »
gwﬂl e ~ "

t, Period 18t week ond weelk

3 effected

w

o tolostrum

B

o

A
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Thug the daily yield of sll ewes at weekly intervals from 7 days
post-partum could be oblained. This method overcomes the

@%?ﬁﬁ@zz bty referred %& by Bonema (1,6) of obbtaining respeetive

ewe ylelds at the same time %ﬁ@%@‘&m relation to lambinge
Pupther variation due to animals commeneing lactation at different
periods of the senson was overcone by @m&w%ww of animals between
breeds for dete of lambing (ses pection VII on y%%&ﬁ variation

due %o gifferent times of lambing.)

@%@k%@m% ewe, a series of fligures, being the mean
yield for each week in a twelve week lsetation, was %kww obtained,.
The %ww%wm yiglds were averaged and gave sn index of each ewe's
wﬁ&&w@ww&wwimg ablility. Table 19 shows the indlices in breed groups

yith respective aninels peired between breeds for pinllay lamb-

birth date.

1
WD CHS

2 W‘@ ; i 523

m | Welpate of ik |mwe [Dabe of —JHIIE
o, Parturition | Index |No. Itaeturitionlindex |Noe @ﬁ@%ﬁ%ﬁ%&%ﬁ ingde

= SR

; " .k o
Hwe Date of Wilk W

T ‘ Toz6e/ 0BG/
dny day day
18/8 Bha % 515 17/8 5e 5
25/8 6%.5 |31n] 20/8 458
27/8 56.0 320 o27/8 62.6 |267| =27/8 L7+0
27/6 59.5 |30 27/8 6Fe 2
27/8 Ghet |325) 27/8 50 5

22/8 33.4 3081 20/8 1.9 266 21/8 61.9
25/8 52,8 |[306| =27/8 l63.1  |o7n] 21/8 50¢ &
1/9 She2 |B44] 4%/9 6101

29/8 5.5 |302| 29/8 550 7 %&. 28/8 48, 1
mﬁ}ﬁi&g Gle2 :ﬁf} Qﬂiﬁf& E@iﬁ% 4 & %3? %f@@ @ﬁ%@?
30/8 67.% [325 W/ 8 5Le9 |25h| 34/8 Ghe O
23/9 47«5 - |312| 23/9 67.8
n Indexn 57 b
Standard ) of )
deviation) Index| ©6.01 Ts7 Be 39

Coefficiond

variation | LTS 1356 103




The various factors which counld effeet this index
are discussed, together with the nessures taken to control
them, in the following sections. The milk index found for
indlvi dual ewes and sveraged o glve the breed index is in

1%

- effeet the mesn duily yield over the 12 weeks

The basis for this
supposition is the sssumpition thaid %&%ﬁ@% any week ﬁ&w chenges

in milk yield due to the trend of lactation are spproximstely
constand. It is reslised that environmental agencies will

conse Lluctuations from day to day but the varietion within a

week 1s considered to bhe equivalent to this trend. (See

he
Barnicoat et al.(#14).)

&n investigation of the shape of lactebion curves
reveals sm@ll apparent breed differences. It will be notleed

i

that the apparent peak of lactation ie resched in the 3rd wee
with Romneye, whils both Cheviot ecrosses hove 2 magimum yield

in the Lth week. An analyslis of varisnce of the week in

which the apparent pesk of production cceurs shows no signlficant
difference between Romney and %/ Cheviot. {Fote that § Cheviots
have been omultted from the anelysis becsuse of the smell mobers

in the group.)



+ Cheviot

%ﬁ&% vw@? ) \ ;
from wiwﬁww&%&ww 2¢9 ‘ e IS

gintinr date @i“

«a‘ﬂ@%‘ﬁ *’sﬁ%&wfﬁ% ae

e 5 R 8 F

| Sou; ! S euaras :
Totial “h 5T %

Breeds 9 1e5 105 T 1458 WS
Hnan 14 g&%ﬁ%ﬁ mwg& . @% Pl Nel
Tprop 11 105 « 95

The level o

of the Rommey and 3/4 Cheviot

i

gurves are remsvrkably similay. The helf Cheviobt curve, however,

while belug of sinllar sl ig corelistently lower than eithep
n«% g

of the other two CuPVes. An spalysis of varisnce and a "4 test
bvetween the respeciive ewe indleces (ses Table 18) of the breed

yde

goups 1e shown in 7
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ROMNEY AND %’”f el LK

L

23 o 78 of2) kT ot o
. Soures ae. 1. 8.5 e S B 4% b

Tobal

B3
s
sl
i}
B
w3
Do
s
o

Breeds Zef Ref Ie Bl «Oht
Bwes 4 WM ;;3 Wﬁ% 456 N, S,
Erpror 12 722

(1 degree of :?Zi‘;%:*ﬁ;ﬁ eﬁ@m &m & ”Ezﬂ@mm x“
by the misail

«a

2« Owing o umequal group nwbers, couparison of Fommey and

3/ Chaviod m th & bred Cheviot respectively, is by the "t test.

and + Cheviot

x Number
JIreatment lof &

%‘5:%5% EaBe

ggﬁm

Cheviod 6 5 52,07 45 @
b

i slgnd ficent

(v} 3/4 Cheviot snd } Cheviot

s

Nunber of
Treatment Twas af's

an Index Selle

3/4, Cheviot 12 1

% Chevio% 2

o

%{gw ?\sy @ﬁ%é ﬁ}

i

foo
-
e |
=
Rt
4
53
B

S

e @%jﬁ@ WaBe B o7 ]

with 15 afe

¥

From these apalyses 1t may be coneluded that

{1} The Rommey and %/ Cheviot indices sre cesentis 1ly the sene
and that in this experiment these-ewes have yielded almost equal
guantities of milk. | |

(2) That owing to the small numbers in the & Cheviot group,

randon varisation me

¥y have tended to obscure any existing

diffarences. On the basis of the six enimels compered 1% is

reasondble o assume that the

3@ halfbreds dld Alffer im midk
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yield throughout lactation from the Rommey (p = «09). When
comparing indices between 3/4 and 1 Cheviots, the difference
is slgnificant ' at p = .20, Ro conclusion can be drawn with
this probability, other then thet the means tend to dlfler.
It must be emphesised, however, that these findings refer only %o
the animale of this wxg@w&m@mﬁ and that inductive inference
from this sample to wmy'&w&%t@w population must be qualifieds.
The degree to which these animals &ﬁ@ representative of the
breed as a whole will be considered in the following sections

Level of Production sand Shape of Lactation Curve

Both Bonsma and Barnicoat et al, {loc.cit.) have
shown that the high and low yleldeyrs’of Merino and Merine
erosgbreds, and Romneys respectively, exhiblit charscteristie

differences in shepe of lactation curve.

Figure IV shows the mesn lactation curves of the
highest and lowest third of Rommey and 3/k Cheviot groups.
In the Romney end 3/4 Cheviot high snd low groups,; there are
h animals, while in the 4 Cheviot, only two. The % Cheviot
curves are representative of too few ewes %o be considereds
Comparing the “Mﬁg&” end "low" wmw@wﬁ in Romney end 3/ Cheviot
groups, it is apparent that a much greater range exlsts between
3/k Oheviot "high" end "low" than exists between Rommey "high"
end "low", A comparison of the difference (in ounces) between
the mean dally yield of "high" and "low" Rommeys and Cheviots

ig geen in Teble 20 for the 12 weelks of laetation.



Romne 2/h Cheviob

Hean deily difference
between nmesn yilelde of
"high" and "low" groups

for 12 weeks of lactation. el 0Z8, 171 oza.

gld of
i low groups. 57+ 5

Mean delly wi
bulked high

2

= £ % £ e Wy & 3
Source af, Fify M. 8, 1% »

Total 23 1428, 5
Breeds 9 30269 3029 9+ 65 19.05 ==
Weaek 11 950.9 861 be @A@ Bely7 B

Eyror 44 ﬁ?&w? %%w%

The asnalysis of Table 204 shows that throughout the first

12 weeks of lactation the difference between the mean yields
of the 3/h Cheviot "high" aend "low" groups is consisetently
greater than the difference between the same groupe in the
Romney classlflcation. The difference between the bLreeds
(Fig. IV} is most marked during each of the fiprst H o= 6 weeks
of lactation. Therefore 14 is this period which is most
likely to show differences in the variebility of entire groups,
The variebility for the periocd in the entire breed groups

haes been shown as the stendnrd deviation in Table 20B.
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BET OF BREED VARIABILITY DIE

Heen yield
index, 0~6 R V .
wlts o N&M%W 'y BeDe LlOzB, ) dfs ® { variances)

Romney Ths 8O 7:16 11 20815
?}f& Cheviot | ?‘@m 80 11 ﬁ*}:“% 14

This P value, caleulasted by & comparisan of variances
{(snedecor (#1) ) shows that there is no significent difference:
between the varisnces (p = .10) of milk yield indices of Romney
and %/h Chevict ewes during the fipst 6 vweeks of lactation.
This points to the conclusion that during the first 6 weeks
of lectation -

(1) The mean milk vields of Romneys end %/h Cheviots are
markéedly similar,

(2) That %mﬁgw&m§%%&&§@y of the 3/k Cheviots yields tende
to be somewhat grester than that of the Romneys.

Viewing these results in the menner of the "Mendelian®
school of geneties, it is to be expected that the 3/L bred
Cheviots, being hydride, should be more genetically diverse
%m@é gl ther of thelr pure parents,. Consequently greatep
@ﬁﬁm&%y}ﬁ@ variebility is an expression of preater genetice
variability. Robertson (67) and Imsh (68) concluded that
@%@w% BYe mﬁ%y‘@@mw@ controlling milk production in cows and

Bonama (%?w} finds no reason why thie should not also apply

} peviewing the inheritance of milk

to sheep. Johansson (
yield in deiry cattl e (which mey be compapable to sheep)

gotinmates that the heritability of this cheraeter s about
0.30 =nd consequently that milk yleld ie very semsitive to

environmental influences,

Applying the pertition of phenotypie varience as
propoeed by Lush (see Johansson (69)), to the present situation,

we may determine the theoretical effects of erossbreeding on
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the veriastion in milk yield between animals. 1ush etates
that the phenotypic variance (cSQ@} of the character in @uaﬁﬁiag
(milk Vi@&ﬂ)y may be divided into the m&m@mm@mt% - .
(1) varience due to hereditary causes (&~ 8) and
(2) varisnee due to environmental causes (& @}g
1o Ge S Q}:} = 6&8 + 23 Q‘?ﬂi
Wow the effects of crossbhreeding, e.g. mating Wmmm%y@ X Qhw%i&%%‘ﬂ
etc,, will evidently only effect the cons %ﬁ%m%mtég g , if L
environmental conditions are &@@% @wmmﬁﬁmﬁ& Previously we
have concluded thet milk yleld ﬁmwg%&%imiﬁg the ratio of
additive @@m@tja variance to additive genetic plus @mwiw@mm@mtﬁl
variance, is &m&ml in dairy cows and asgumedly similar in ewes,
(FNote heritability tends to slightly underestimate ¢53 8
Johansson (69}.) Sinee the effects of crossbreeding can only
influence a small part of the observed variation in milk yield,
it is therefore probsble that any greater relative variation
in the progeny of a crossbreeding system, results from

environnental cavses, elther natural or artlificial,

In the present experiment it is relevant to determine
whether any environmental agency hss been the cause of %h@
apparent difference in variation between Romney and 3/k Cheviots
milk yi@lﬁwg The fact that the majority of the ewes
gomprising the Rommey nilking group were purchased as @m&ﬁwf@Ww
age ewes, sugrests that as such they would have been selected
(1) naturally for disease resistance snd longevity etc., and
(ﬁ)lﬁrﬁifimimily since ewes comprising & cast-for-age draft
tend to be grouped into an even line. The relative importance
of such selection in the 3/l Cheviot group cannot be accurately
determined but since they were experimental sheep and had not
been purchased commercially as a line of esst~for-age ewes; they

would tend te be less uniform than the Romneys. To be
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coneistent with this ressoning, it muet be apsumed that
selegtion for evenness {n a line of ewes over & nunber of

1k yield

years would at the seme time result in reduced md
variation. (Note that we are not concerned with effect of
natural selection on the Rommeye and Chevioits since 1t is
reagoneble that thie would affect each group to about the
pome extent.) Sinee we have no accurate messure of the

ralative degrees of selectlon of the twe groupe we cannot

evaluate the apparent differences in variabllity.

Returning to the comparison of high and low yielders.
Pig. IVA shows the mean weekly yield of the low producers
expressed as 8 pereentsape of the nean weekly ¥eld of the high
groupe From this can be panged the relative effeect of the
afvanee of lactation on the high and low ylelders, After
the Bth week the mean yield hae fallen to about 40 ouneces
per day and from this stage, errors of nessurenent, assunedly
constant throughout &@w%&%ﬁwm§ will form ean inereasingly
pignificant proportion of the variation. Allowing for this
source of variation it ls evident that in the Romney group
for the major pert of the lsetation, the milk yleld of the
low group is an spproximately conetant % of thet of the high
group.

In the 3%/5 Cheviots the production of the low group

7%

from the Lth to the 9th weekl, seems to be an lnereasing
pereentage of the high groups. This could be caused by elther
a relatively more rapld fall off in the high groups production
opr 8 grester degree of pevsistency in the low producers. The
~gwmmwﬁx flattening of the low producere’ curve peems to indl eate

that they are more persletent.

Barnicoat et al.(loc.elit.) found that within an
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age group, low producing Romneye reach a pesk of production
earlier then do high producers.  In this experiment, the
Romney, but not the Cheviots, exhiblt this relationship.
(Note that the peask shown in Figures III and IV are not
necesaarily coinclident with the weeke in which the msjority
of ewes gave maximum yield since one ewe's excesslvely high
or &ww‘yiﬁlﬁ‘w&m outweligh a greater nunber of less extreme
yields in other weeks,) In Pig.IV (ef Fig.III) both the
Cheviot groups have a &&@%w peak than the Romneys, but in
both, the differences in level of production between high and
low groups tend to disappear from the hith week onwards,

Since all ewes were twin bearers, it is assumed ﬁh&t at no
stage in lactation was the lambe' ability to consume, a limiting
factor to milk production (see Barnicoat et al.Li1B) and that,
therefore, the differences in lactation curves are indieative
of the respective ewes' ebility, rather than of the lambs'

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

As Wallaee Tound, the lower milk-producers are
charscterised by a flattening of ﬁh@iw lactation curves,
Between %ﬁ% two levels of preduction, differences in flattening
are not so marked in the Romney as they are in the 3/h Cheviots,
To illustrate this, %the net @@&k&y drop in milk yield over the
firet 8 weeks of laectation has been estimated i
Romney high 301 0zZ8,
" low 2,9 "
3/% Cheviot high 2,9 ™
i low 2.1 ©
Only the first eight weeke of production have been considerad
owing to the greater possibllity of messurement error after

this periocd.

An 1des @ﬁ the persistency in each breed can he



gained by inspecting Figs ILl. The %h%%w of lactation ourve
after the pesk of produetion has been reached gives some |
indieation of the mermmer in vhich the level of m&ik‘@ww@mﬁﬁﬁg@
is mainteined se Iactation advances, The similarity %ﬁ ﬁ&&fi
three curves thus considered, suggests that persistency in

yield in this experiment is eimilar belween breeds.

Since the Romney group was not made up of equal
numbers of each "straein®, it was &m@@w ible to @w%&m@%%.%&@5
relative milking merit of respective etraing. Some indiecation
of theiyr relative sbility can be gained, hovever, by a
eomparison of the live-welght paine of the lambs in the
reapective wwmup@ up to 6 weeks of age, Wallsee (370C). Thisg

will be attenmpbed ln Paprt IV, dealing with lamb growbh.

In this @xwwyﬁ%ww% 8ll animals

L1y
high level of nutrition. The favoursble conditions Lfor pasture
growth throughout the yeapr m&&w ad 1iv feeding possible at mosh
bimess A feature which could not be controlled, however, was

the level of mutrition before the animals v vere - brought to the
experinental ares. In Peprt I it has been deduced that -

‘Q”N

Because of the contimu
pregnency énd perl )
gortain groups, a nark
level of nutrition.

(1) In view of low initial livewelght, and
(2)

Lo

@@@@&i%&@m of body tissue throughout
uping lactation, there hag been, in

g

%M&Qﬁﬁl effect of a previous pooy

The effect of this previous %W%ﬁ@m@mﬁ on liveweight may be broken

et
e

into the effect on the eomponants of livewelght. Piretly,
i1t is assumed that past poor nutrition has adversely affected
the size of the mammary gland. Wallaoe {ﬁ?&§ does nob @mmﬁ

concluaive evidence for larger gige of uader conditioning
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greater milk yield but finds indications of thie. It seens
ressonable that & ewe with & leaprger udder wlll have 2 greatep
potential capaelity for secrelory tissue and therefure undep

normal conditions produce move milk than & ewe with & smallep
uddars ( cwebt ﬁﬁﬁ} concludes similarly for deiry cattle.)

It i8 to be noted, however, that an incresse in udder slige does nol
necsessarily mean s proportional ineresse in milk-~producing tissuve,

gince the slze ineresse ey be due o the deposition of fat.

£ all orgens will be sffected to
8 greater or lesser degree depending on the fime and the
paverity of the imposed low level of f w@@imw Slnce pome of
these organs will feellitste conversion of feed to milk any
deviation fyropn noymel size mey affect the quantlty of milk

produ cade

Bonsma (174) with sheep,snd other workers with daivy

pcy

gattle, has shown that within a by

‘o slgnificantly
gorpelated with milk prodction (see section IV). In dalry
eattle low level nutriition from birth to 2 years of age, followed

e

by 8 high level of fesding during lactation, has resulted Iin

toval fat production le

¥

onimale on high nutrition
from birth. (22) Y. B
treatments, in fat yleld,would p ?&%ﬁg be more marked i

converted to milk yielde With the halfl Cheviot groun, 1t is
possible that not only hes the period up to the firet lsotation

been nutri

gubnormal, but also the nutrition durding
subseguent lactations. This continved pooy level of feedirg
should possibly: have an eguivalently egual or greater effect
than that reported at Ruakura. (22) It is suggested thepefore ,

that the lower mean milk index (Table 21) of the } Choviot



group i in pert attributable to the environmental conditions
imposed previcusly, upon ite mambers.

TABLE = 29
T

Romne 3/4 Cheviot % Cheviot
Hean Breed .
Index.ozs/day 574 5 Ge 8 521

S Da 6401 77 539

SCTION 1IT -~ THE

Since the number of lambs suckled affects the
guantity @ﬁ“&&&@ produced, an effort was mede to remove this
source of variation. Only ewes which produced twine were
"milked" as the level of milk produetion conditioned by twins
llace (28).)

Wallace found that the expression of the major part of the milk

is nearer @mw~mﬁﬁmmwm hereditary level of the ewe (V

present in the uvdder during the early wecks of lactation was
essential for maximum lactatlion yields. Sinee he and Barnicoat
et al (1B} found that only twins could sccomplish this, it is
ressonsble to asgune thet the lactetion curves exhibited in

Pig. 111 are characteristic of twin beoring ewes sand that ewes

of the same breed having only single lambs would exhibit aifferent

ghapad ourven.

The Pfigure obtsined by Barnicoat et al. (11) for five
year old Romney ewes rearing twin lanbe was 60 ounces of milk/
day for a 12 week lactastion. This is conparable to the milk
index of 58 ozs. found Ffor Romneys in this experiment (Teble 18).
This snall difference may possibly be accomnted for by the

small number of twin bearers tested by Bermicoat et al.

SECTION IV - AGE

411 ewes were ﬁ% years old when the experiment

t

commencsd.



SECTION V « LIVE

5

In view of liveweight and milk yield correlation

found in sheep, by Bonsma (17A) end Vallsce (18}, and in

dairy cattle by Cowen (18) ang I

19}, the memm liveweightse
of the verious breeds -~
{1) 2 weeks after lambing
(2) averaged over the lactabion
have been correlated with the individual yield indices
{see Table &Qém
TABLE = 22

G

@

Wwwwﬁ %@%@h@ 2 weelks Average lactatlion
o X T

Breed partan weipght

%%ﬁ’gm‘ﬁﬁy “% ﬁ% 5 w? e%% &%\\ &%m ggﬂ”‘w & A% ?«gg‘ :@gm g% @
3/k Cheviot 12 JJO9 =e 598 ®

e

% Cheviot 6 =213 H.8, = o180 W.S.

Ouwing to the discrepancies between group welght
ranges only intrabreed correlations have been celeuvlated.

The Ffirst evident conclusion is thet random veriation, due to
the small nunmber considered; hes caused sn snomelous correlation
in the half-bred group. The fact that the ewes im this group

were subnormally developed (see back) may also affect the

&

relationship. in Teble 2%, the

a

%’é

rverapge hreed lactation

walghts and coefficients of wvariatlon show a similarity fo
cle

the mean breed indices snd cwoefficients of varicstion shown in
Table 18. Iin both Fommey and %/h Cheviot groups the means
are almost identicel while the coefficlents of varistion differ,

the 3/h Cheviot being more verisble.




TABLE = 23
_ I
iverage | Ubefficient
lactation of
‘weight |veriation | pe
Romney | 130.7 O777 13542 0872
3/% e 56 @@ | he 7594
Cheviot| 130.3 « 1830 135.3 . 1885
% Cheviot 113.7 .0919 116.7 .0878
*® - Significant at 2% level

Sinece we have found earlier that, uaim this method of
milk yield estimation the firet 6 weeks gives a more relishle
estinmate of yield varisbility them it is this period 'chieh has
been considered in Table 23A for estimating further milk index
and liveweight correlations.

ABLE =

Romney -~ #OR3 N.S.
Cheviot 3/3 566 = (P = .06)

The weight at 2 weeks post-partum has been found to be
representative of & ewds weight over the first six weeks of
lsetation.  In spite of the significently greater variation
within the 3/4 Cheviots in this period (Tables 20B snd 23)
there is a significant correlation between the two variables
in only this breed. Consequently in this semple of 3%/4 Cheviot
ewes, liveweight gives some estimate of relative milk production.
No such relationship wae found for the Romney ewes. .



. WINDIRAIN [MINM.MILK
MLS. | INCHES I TEMP, 10ZS.
| 1 IPER
PER IPER  IDEG. IDAY
1 1 1 8o
1 IF. 1
2y 2y
4RS. HRS.
e w
s
A
M
3 6o
s
6
A
L 50]
£ i
A
s
250 Lo -
M
1
200 N
K
150 €0 301
100 .40
50 .20 of
.00

FIGURE V.
UPON_MILK YIELD.

THE EFFECT OF WEATHER

MILK YIELD.

RA INFALL .
WIND,

T T T 1 T | I i T T
1/9 8/9 15/9 22/9 30/9 7/10 14/10 2¢/ ' 27/10 L/14

MINIMOM TENP.




SECTION VI - OLIMATE

In delry cattle exitremes of tempereture and humldity
are known to directly sffect the milk yield both cuantitatively
snd qualitatively, Eepe {(#5)s The “aimm%; affect of weathep
wm milk orodu %%ﬁm in sheep has not been determined zmmwgﬁfz

Barnicoat et al,{11) suggest the poseibility of & relationship,

Mg V. shows the mean weekly milk yimm curve of 1§ {mixed breeds)

ewee which lambed on the 27th August . ' 2 deys. With the

milk yield, have been plotted the minimum temperatuve, wmm 11
and wind run for the respective milking days. It will be
noticed that the two of heavy rein (7th and 20th October)

ty of milk

have not ceused a decrease in the meen quebbi

produced hy the owes. To mespure sccurately the effeet of
varistion in westheyr, it wonld be negessery %o bhave individual daily
production records but the observed milk yilelds on the two

days (7th snd 20th October) ars interesting in view of the
variation in milk compoeltion found then (see later pert III,

Seetion L).

SBOTION VIT -~ THE T

Any varistioms dve to dlfferences in time of

commencenent of lagtation were reduced -

§“§§ By peiring ewes betly

en breeds for similar date of
lembing {See Table 1

*y R

{2} By the fact thet most ewes lambed over & smell WM@&
of time. The spread of lembing was such that 73% of

all milking ewes had lembed by mid-lanmbing i:‘»ﬁ?"m Aaguet)
* 3.5 deys.

S

&dso the stendard deviation of 8ll ewe laumbing detes was only

'@% # Ry, 40 9 - oo . 3 E v —
_ 7+09 days from the day of mid~lembing.

BCTION VI - EWE HEALTH

Avart from occasional cases of foot-rot, metsbelie

disorder and wounding of teats by the lambe, no other dlsfunction



was observed. The drop in millk yleld as 8 pesult of the
above disorders was recognised, and yields for such days

determiredty proportional interpolations

SEOTION IX - THE RX

AMBS .

£m&&%&@ {18) rfound & significant correlation
be W%w% these two chersecters ms also did Bonema (17AYs It

mugt %@ realiped that @%w relationshlip is not as a result of eny

genetic association between the factors

ermining milk yield
and birth weight of lembs but wore probably a common fﬁm@@ﬁ@m
of the &%%k&%w of 8 ewe o wiiliee her foods The fmect that
the level of pre~partum feeding will @@ﬁ%m@ both the birth
weight of the lamb and the subsequent level of milk production

of the ewe has been shown by Waellace (18) and Barnicoad
{%% &tio € i)%wé :}deﬂ

In this experiment the following correlations: have

been found (Teble 24).

; Romney  |3/k Cheviot % Cheviot All Fwes
’ e i &{* .
Correlation| = +01 ms] o566 »(2=206) _y70 me. o GHo w@
Runber of
Ewes . 12 12 6 30

The smell number in the § Cheviot group hes probably
again prevented the correlation belng significant. Table 2§
shows the nean %iﬁ%& wel ghte of all lambs in the m&%&ﬁm@

Sroup By
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228 + 125 16 9
9,00 10 63 o 164 12 12

Romney 10430
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<
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o Fu o
3 b Che

% Cheviot 9,08 1o B

While ¢the difference between the Romney and 3%/ Cheviot

birth welght veriences ls not signifieant, 1t is & Purthep

o

indication of the tendency for preater variability found

o

%w&wﬁwm&&y in other 3/L Cheviot characteristics (see back

Milk V?@&@ andLivewaights) That & significent correlation
exists in the breed with greater varisbility in each
charagteristic suppests thet the meintensnee of the correlotion

is enhanced by the pgreater variability. He explenation fop

this relationehip, however, can be found.

PART ITT « HITLK COMPO

FIOW

Various workers have anslysed ewes' milk and the
most recent findings indiecate that a number of factors affect
ite quality. In orxder that w&&y comparable apalysis showld
be reviewed, the followling coriteris have been applied %o
praviond works,

(1) That the sheep are of non-milking breeds,

{3) Thet the method

36 the milk is likely
to be alnosd as

hhe lamb,

The following teble hae been compiled, execluding work in

ageordance with the above eriteris,



Period of 7 fo. of
author Breed Lactalion Lactose | 4 Ash % P isetations
FNeladig & |Hampshire |Average of 71 he 25 he?3 ﬁggﬁ 3
Iddings, @%%%%@é 10th, 20th -7 ke 25 foa %gwﬁ 3
(15) opshire ;%%‘gzg 30%h 8e4 e 69 he gf"% 0.88 3
t %%ﬁ&@?ﬁwgﬁi and 50th 8 %sgé &g?? .85 3
fﬁiﬁ%zﬁ é%}? e s é 52@ Z? iiess ?{3 f}fb ?’g §
Southdown ?a% fat Ei} ?Z&?% O 94 §
Pierce |¥erino sverage of | 18.71 8.36 b 31 Le72 0.90 | .28 +29 5
{160} 2nd, Lth -
end 6th
wecks,
Barnicoat|Romney 1-12 weeks,| 16.25 5o 30 5. 0§ he 60 0.90 | .27 1 10
et al (11} ﬁ%&ﬁ %ﬁ

averages
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The exelusion of the analyses of Bonsma (164}, Fuller and
Kleinheinz (13), Godden and Puddy (43) end Wallace (18) ie on
the grounds that the manual method of milk expression used,
would not feecilitate truly representative sampling of the milk
as 1t was in the uvdder, since %ﬁ% fat % of their sample would
be proportional to the % of milk extracted from the halrl.

The warious factors affecting the composition of millk produced
by 8 ewe are -

(1) Breed In spite of the inaccuracy of some reported ewe milk

enalyses they show trends which though

not guantltatively
ageourate, glve sn iw&im&%&mm of true verietion. In this
elapse are the findings of Oodden and Puddy (13) who anslysed
the milk of Cheviot ewes at sbout the Lth, 7th and 11th week
of lactation. They found that fat, tolal protein, lactose
and ash percentages were all higher to a greater or lesser
degree then those reported by Barnicost et 2l,(11) as being

characteristic of Wew Zealond Romney millk,

Ritezman (524 and B), Fuller and Kleinheinz (13),
Pierce (16D), Bonema (174) end Stewart (53) have all found
interbreed variation in ewe milk constituents but their
findings are not relavent to this esxperiment. The relatively
higher fat @ gmmﬁmﬁ“ﬁy‘%%ﬁ@ig and Iddings (15) ecould be

atteributed to restrlicited period of laetation consldered,

Since Barnicoat et sl.(11) and Ritzman (52B) have
shown that intrebreed varistion especially in fuit® is often
yvery marked, 1t is possible that the smell number of oninmels
tested by Neldlg and Iddinge could sccount for part of thelir
breed differences. Drozdove et %3,§§&§@ working with
Russien Merinos, “coarse wools" and thelr crosses, heve aleo

shown interbreed gualitative variastion.



{(2) stage of Lactation

Both Bernicoat et a1.(11) and vallace {(18) have

shown thet immediate posi-partum ewe milk is vastly richey
in total solids thanm st any other stage of lactation.
Barnicoat et =l.have also found that in Romneys this sbnoymally

]

high solid

o

fraction is present for only a few days (as in dairy
cattle) and that %ﬁw&wg@ww% lactation there is & weak inverse
relationship between the emount of milk ﬁwﬁéwwm@ and the
percentage of various milk constituents @u%@g%@ﬁw That le,
the percentage of each constituent in the milk is at its

Lowest when the total yleld of milk is 2t & maximum and that

a8 yleld dsclines so the percentage of most couptltuents

tends to© risa.

Drogzdova et al. (54) report thet in Siberian
Merinos and thelr crosees, the protein content of the milk
increnses towards the @%@;@@vgﬁﬁﬁgﬁﬁwm ag aleo does the ash,
caleiunm and phosphorus percentage but to a lesser degres. They
report that the lectose content was almost constant throughout
laetation but Barnicost et 8l,{(11) found thet laectose alone of
the milk conetituents, tende to drop as lsctation proceeds.
Since Barnlcoat et al, have determined lactose by di fference,
this constituent is at the merey of all ervors made in
@@%@V&%%&ﬁﬁ the other components snd accordingly ite veristion

must be assessed in thie light.

The vitamin A or csrotene content of ewes millk has
net been determined at regular intervels during lactation,
but Barnicost et al.have shown that Romney colostrum contains

sbout 25 ug/gram of fot end that after shout ¢ weeks of

g
o

tation, the level had fallen to shout 8 ug/gn wmf fate

They also found carotene %o be present in only traces in
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e

o

golostrom and mid-laetation milk.

The influence of the stapge of laectation will heve
peen elouded in the work of Barnicoat et al.to the extent
that the swes commenced lactation over & period of eight weeks

(zogan (23) ).

(3} The Influence of Level of Mutrition

Barnicoet et sl. (11) 1ied different levels of

natrition to Rommey ewes both pre-and post-partun. The
effects of these treatments may be geuged Lrom the following
table showing the sverage lectetion composition of milk in

the various groups.

Tutrition | Futrition | % | % %% P % % T
Pre-peptum | post-partas | Fat P&

N.¥. [Proteinilectose] Ash | a0 (Polyg

High High e 60| 10:86] 5,55 | helh2 |0,89 | 0.26

3

*
w34
g

Kow Low T« 10| 10,08 ] 5,08 | 115 [0.85 |0.21

&

2
sl
s

Hi g@:@ Tow ?@w E}% Do @ﬁ? ;%e; ﬁ”}?}?‘ %e92 082 | 0. 2l
Low High |6.30]10.87| 5:65 | he32 [0.92 |0.27] 047

FProm Barnicoat, Logen &

&
B
e
%34

%,

%
g

2
e
s
&2
$o€
-
©
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et

The similarity of the milk from the two groups “"high high”
end "low high'" leads to the conclusion that the plane of

mérdtion during lactation is nore important for the meintenence
of normal millk quality then is the level of feeding before
naprturition, Barnicost et al, found thet in general, 8 decrease
in milk yield due to elther the advance of lactetion or o
environmental ecauses, produces & drop in fut and solids ~not -

fat per cent.

(1) Climate

No work bas been reported concerning the effect of
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glimatic variation upon the percentage of conetituents in ewe
millke In dalry catile, extremes of temperature have bem

found to affect milk quality, more especilally fat ¥, Espe (L5C),
4 P bl

o

Low temperatures have been found %o inerease fat % and
consequently totel solids %, Ragsdale and Turner (55). Regan
and Richasrdson (56) have found that solids-not-fat may drop in

regponse to high environmental temperatures.

Barnicoal et al. have shown that six w@@w old Romney
ewes produce milk sipnificantly richeyr in fat then do 2 year old
CWaS, The pergentages of other constituents were not found to

differ slgnlificently.

Other factors such e interval belween suckling,
health of the ewe, are thought to influence the guality of

milk produeced but no estimate of thelr effect has besan

!

reported.

‘§h% importance of these factors in %&gw
investigation will now be discussed.
(1) Breed

To gain sn overall pleture of the gqualitative
performences of the three breeds tested, the average
percentage of each constituent over the 12 weeks of lactation

is presented in Tsble 28,
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As stated previously all of the reported constituents were
determined from composites for each breed. Each of the
figures in Table 28 is the mesn % of the respective constituent
for the fMlret12 weeks of lactation and en enalysis of variance
has been performed to determine if the breed mesns differ
&ﬁ@miﬂim@mﬁxyg - Bince each conptituent is presented as a
percentage it 1s first necessary to determine Wh@%&@m these
weekly figures form & normal distribution. Using the method
proposed by Bartlett (Snedecor (57) ) it was found that in all
cages the dlstribution of W@@k&g compoelte percentages was
normal and recourse %0 a transformation wes therefore not
found necessarye. The respective anslysg¢e of variance have
been relegeted to the Appendix Teble 3, while the &ﬁ@m&fﬁm@&@@
of the ﬁiwﬂmw@mwﬁé between mWW@@@‘m%&m%'hmw been present in

‘W%m:&@ @% ®

TABLE = 29
RENCE

BETVEER,
e (Heans see Teble 28)

Fighly Bignificant = H.8 = 19 level Significant =8 =

| . 5% = 4% level.
Not Significent = NeSe = 5% level o %

Romney Fomney 7k Chevioss
A/k Cheviot JCheviod Cheviot
Total Solids H. 6, . RS, 8
Solids-mot-fat | S Ha Be S,
Pat e §e He By
Protein Se He S
Lagtose his comstituent was determined by
difference it was not subjected to
etatietical analyeis. |
Ash Meane slmost Mesne almost Means almosd
identical identical Identieal
Gald an s L oo iy e
ﬁ*@ﬁ ﬁ N | s [ ey
(ALl constituents as & % of whole milk.)
) ! ] i []
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¥hile the results published by Barnicoat et sl, (11)
are not necessarily representetive of the Rommey breed as & whole,
they are derived from & sufficiently large nunber of lactetions
to eliminate chence variation. Their6 year old ewes (194)) seem
nost compareble with the Romneys of this @%www&m@m&; {Rote,
howaver, that they have conslidered a lactatlion as long &s 1350

days whereae in this work only the first 12 weeks have been

sempled: )  Both groups have been run on peshire, a requisite
which disoqualifies, for comparative wmmmm&%&@ the milk snalyses
of %ww&ﬁ@wwm’% 1945 ewes. Table 30 shows the composition of
the Romney milk of thie experiment compared with that of the 19 Lh
Romneye of Barnicoat et al.
TABLE = 30
COMPART SON_OF ROMNEY MILK COMPOSITION

ToSe 1SN F, | Fat |Prém, | Lactose | Ash | Cald | PplUg

Romney 6
year old

40}
(%gﬁﬁinma%
@b 8L, (11)16:308] 10,98 | 5e40| 5+88| 560 | 0,90 0.27| 0036
!
Romney Group

1954, 6 year |
old | 16: 51|90, 65 | 5.76| He31 helly |0490| 0.29| 0,35

In spite of -
(1) aifferent lengths of laetation

(2) vetween-year environmental varistion, €.g. emount of feed
end disease,

there are remarkebly emall differences between the two series
of analyses. The author therefore sessumes that the Rommey
group tested in this experiment is as representative of Romney

pix-year olds as is the grovp of Barnleoat et al.
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(2)stage of Lactation

Before the apparent breed differences in milk
quality can be evaluated, the effect of the state of lactation
found previously to affect the composition of milk, should be
discveseds. The following figures for each milk constituent
illustrate the weekly variation for the 12 weeks of lactation.
That the 'pmportlon of individual constituents in ewes' milk
has a significant relationship to the number of days from the
initiation of lactation, can be verified by inspection of the
curves in Pig.VIA, B, ete. In order that such variation in
composites due to ewes being at diﬂeron}t stages from the
commencenent of lactation be minimised, the date of parturition
for all ewes was restricted to that within the bounds of & mean
date . 7 dsys. The standard deviation for all ewes supplying
aliquots to the breed composites .n- 5.96 days. Vithin this
range of 14 daye, pairing of ewes between breeds for day of
freshening, still further reduced variation.

Bince the weekly composites contain egual portioms
of milk from ewee at almoet equal stages of lactation, they
may be regarded as representing the true effect of the advance
of lactation es shown by the mean analyses of the speeified
ewes of each breed.

(3) Level of Jutrition

All ewes were maintained at an equally high level
of nutrition during pregnancy and lactation. Barnicoat et al.(1)
found that the poet-paricum level of feeding wes more important
than the pre=-partum level in determining the quality of ewes'
milk and that an inverse relationship existed between milk
yield and percentage of fat and solids-not-~fat. Vhether this
inverse relationship etill holds when level of production is
reduced as a result of poor growth (as in the i Cheviots)
has not been determined. & ' It
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1s reasonable to assume, however, that in the £ Cheviots no
profound physioleogieal disturbance, a necessary antecedent te
compo a1 tional variation, would ave an effect ss strong as the

aeffect of the high level of feeding throughout pregnancy end

Lactation.

(1) climate

From an inspection of the constituent curves in
Figures VI A - G, 1t would seem that totel solide % sand ﬁ&m‘%
have responded most merkedly to the climatle variation &ﬁ@%&ﬁ@&@ﬁ
by the heavy rain on the 7th and 27th October.  These two
pampling days are charseterised by spproxinstely half an inch
of rain in the 24 hours. For both constituents there are
markted spparent pesks in all three breeds (Fige.IVA and IVC).
If 4t 1s considered thsat fat and total solide ¢ do vary in
response %o heavy rainfally then the veriation derived from the
rain of the 7th and 27th COctober cen be considered as e representatlve
sample of the total veriation csused by similar days of rain
throughout the whole lactation. |

(5) Ags
All ewes were 5} years old at tupping (6 years
at lsmbing).

AL MILK CONSTITUENTS

The mean lactation %'s for the various constituents
(Teble 28) and the lactational trends ss illustrated in Fige.
Vi 4 - & for the three breeds, will now be considered.

A = Total Solids

Table 29 shows that the mean lactation peraentage
for this constituent daiffers significsntly between the breeds.
If the trend indicated by Godden snd Puddy (43) is to be
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acgepted then total solide of et least 18 « 199 are @h&ﬂ&%@@ﬁ&@%ﬁ$ 
of pure Cheviot ewes. Barnicoat et al.(11) and the suthor have |
found that Romney milk contains sbout 16.4% total solids. The
mean %'k aend % Cheviot percenteges in Teble 28 indiecate that the
inerease of total solide ¥ in these breeds is roughly proportional

to the amount of Cheviot "blood® in the breed.

The similarity of the shapes of the three breed

ecurves (FlgeVIA) sugpests that -

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

(2) that they may have reacted to these variations in a
compa rahle manner. | |

{3) the physiclogical basis for the lactational trend of total
solids % in milk is similar in all breeds and this %rend
(@f%@ﬁfﬁmimﬁmaﬁxu@ variation due to climate) is characteristd-
by a sbeady fall until sbout the Hth or 6th week of laptation.
From then until the 12th week there is a contimed rise,

The division of total solids variation im%m variation of specifie

constituents follows 1

B = SOLIDS~NOT-FAT

The slight rise in sclids-not-fat? daring lactation
{as found by Barnicoatl et al. (11) }, has also been found for all
khww&k@mmw%@ in this experiment. The rise 1s of the order of
2%, spread over the 12 weeke whereas Barnicoat et &l, found a
maximin rise of 0.5% over a longer periocds The eignificant
differences (Table 28) between breed lactation means would seem

to be a8 reflection of differences in proteln content.

¢ ~ Fat & :

Table 28 shows that only 3/i Cheviots and the Rommeys
differ elgnificantly in mean lactatlion fat percentage, Tﬁ&iﬁhww&
breed lactation eurves (Fig.VIC) are &1 very similer and in
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general are comparable to those reported by Barnicoat et ml;ﬁﬁﬁ)»
The trend of fat % is similar to that found in Seetion A for
tmﬁm& solids %* Bince s n.f % is relatively constant in this
work and that of Barnicoat et 2l1.(11), then total &m&&ﬁw %
(whieh i ‘s.n.f. + fat) and fat ¥ should have a similar lactational
%ﬁ&m&@ '

The incresse in fat percentage seemingly in response
to heavy rain is shown in all three breeds on the 7th and 27th
- October, the ewes being so wet that neither ewe, lamb nor
sampler was willing %o perform in each other's proximity. On
this day it is ldkely that fat % (ond total solids %) were much
higher than are shown in the respective curvee (Figures VIA & C).

In dairy eattle, fat is one of the morevariable
congtituents of milk (Black end Vess (58) )« In this experiment
the variation in % fat between weeks differe belween the breeds,
put m&%~&&%@i@&@&m%&y§ see Table 31,

T4 BLE = 31

Signiticence
- of difference
Varisnee |Mean % of Means

3,29 | 5.84

15:75 | 5.76) , . .
3/k Cheviot| 25,57 N N: S «76 6. 51 ' Ne Se.
' Y HoBe - o ®
% Cheviot | 12.36 | 6.03 } 2467 | 5.92

It ie evident that within the breeds variation
betwesn weeks is much greater than betweem ewes. This indicates
that variation in fat ¢ ie more readily effected by environmental
variation and inaccuracy of measurement thsn by variation in the

@my@iw&@@&@&m ability of ewes to produce milk fat.

Vriedt (59), working with Jersey and Red Den
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dalry cattle, has shown that the milk fat % of various crosses

{ compareble to the & and 3/h Cheviot) is related to the amount
of "blood of either bw@w& in the cross, S g the first eross
(£9) is intermediate in fat % between the two pure breeds, while
the 3/h bred of either breed hae & fat test intemediate to

that of the £} and the pure parent.

Because of =

(1) the small mmmmwwm in the % Cheviot %ﬁmwww

(2) The guantitative inaccursey of the fat @@%ﬁ@m@&gm of

pure Cheviot milk as reported by Godden and Puddy {43)

(owing to manual extraction of the milk), it ie felt that in
this investigation,a relationship similar to that f@mm&'ﬁy
Wriedt, can only be indicated in the form of a trend, Such |

a trend is influenced by the following f@@%%ﬂ% H

(1) The method @&a@‘hy Godden & Puddy would tend to underestimste
the milk fat % of pure Cheviots end that therefore Cheviote are
cheracteriged by a mesn lactation fat¥ of at least 7.

{2} Romney 6 year old ewes have a mean lactation fat® of

Be 50 - §a$&% as indicated by Barnicoat, Logen and Grant and

the author,

(3) The mean lactation fat for 3/4 Cheviote is about 6. 5%

and for } Cheviots about 6,08,

(1) The significant difference (Teble 31) found in the analysis
of week means between Romney and 3/L. Cheviote is accompenied
by 8 slgnificant difference between | Cheviot and 3/h Cheviot
in the ewe means, This extension of slgnificence is facilitated
by the reduced variation found, between ewes, in 8ll breeds..
- From these findings 1t is suggested that z $rend similar to.
that found by Wriedt (59) is evident in the milk fat % of
Romney, + Cheviot and 3/4 Cheviot ewes (see Fig,VII).
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D - Protein

Table 29 shows that all three breeds differ
significently in the smount of total protein (total nitrogen
x 6.38) in the respective milks., These figures are the
averages of weekly conpoplite enalysis. The greater constancy
of this constituent relative to the percentage of fat,
facllitatesthe extraction of significant differences in the
analyses of variance. The degree to WMﬁ@h @W@%@im exhibits
relatively less laectational variation, may be gauged from the

standard &wvxaﬁﬁ@m for each constituent shown in Teble 28.

Fige.VID shows that in 2ll breeds, % wrﬁﬁ@&n
rigses sbout 19 during the first 12 weeks of lactation. The
small amount of variation evidenced in these curves plus the
significance of the difference between thelr means, suggest
that they are characteristic of the respective groups true
protein content of milk. The mean weekly protein percentages
(Table 28) of the various breeds were 8ll found to differ
pignificantly (Table 29). The extent to which such differences
are characteristic of the respective breede true milk protein
percentage and are thus differences as a result of cross-breeding;
(cefe Wriedt (59) for Milk Fat) m@ﬁm@% be conclusively determined
on weekly composite percentages. ' While the average of weekly
composite percentages is the same as the average of individual
ewe lsctetion mean protein percentages, the variation between
ewes (which we have nof measured) may be greater than that
between weeks end so render the small differences found between

breeds non-slignifli cant.

B - Loebtooe

Since Ilretose has been determined by difference,
errors in the determination of the other constituents will

&@cuﬁbiate in this estimate. The resultant variebility is

#
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evidenced by the m@wm@%wﬁ deviation in Table 28 and the
lactose curve FigsVI E). Note,however, that the mean figure
found for Romey ewes in this experiment is similer to that
previously reported.

E = Ash

The % of Ash in the milke of ell breede tested,
ie remerkebly similer. Vwmw nean percentages &@w@w well with
those reported by Barnicoat et a8l, {11) p. 240, The method of
‘ '&@ﬁﬁmmﬁiﬂg the mineral constituentes of milk as ﬁw% gives o
indication of their nature op m@&gﬁnﬁl aveilabllity. Beeaus e
of this no great significance can he sttached %o the sliight
rise during lsctation exbibited by Ash ¢ (see Pig.VI F),
Because of the arbitary nature of this constituent, more
importance should be @@%@@&@@ to the ealeium and phosphorus
fmetions since they are the main sources of bone growth in the
suckling lamb.

G -~ Caleium (Expressed as Ca0)

Mean caleium oxide percentages in the mllk of the
three breeds during 12 weeks of lactation are almost identieal.
The lactational trend of Ca0, as seen in %&@ﬂvf G, is
charscterised by a %&ﬁghm w&m@ from the firset to the 12th W@%k
of lactation The w&rﬁmmﬁmiﬁy of Cal%, as gauged by the
standard deviations (Table 28) snd Fig¥I G, is emally smell

in all breaeds.

H ~ Phogphorus (expressed as wﬁ&%)

This constituent exhibite similsar variation to
that found for calcium oxide in (G) sbove. Generally, @@&5%
is similar in mean lesctation %, variability and trend during
lactation in all three breeds. The Ca0 and Py0y percentages
are similar to those reported wwwvimw&ﬁy for Romey ewe milk,



(1)

Vitemin A and Carotene

The Rommey and %hﬁ@@@%m@%@vkwwwﬁ Cheviot ewes
in this experiment have %@wmvfwwm@ to produce milk fat
containing only traces of carotene but the content of vitamin
A is glightly greater than that reported in New Zealand cow
milk fats, In table 28 is shown the micrograms of vitamin

A and carotene per gram of milk fat; the milk fat semples
| being collected during the Sth and 6th weeks of lactation.
The figuree shown are the mean contents for these two periods.

The vitemin A contents sre similar to those reported by

Barnicoat et al.(11) as bveing characteristiec of New Zealand
Romney milk fat.



PART IV
The Growth of Lambe .

The growth of & lemb may be represented in 8 number
of different ways. The method used in this experiment is to
&@%mﬁm&m@ changes in livewelght over & given perlod of time;
i.@¢s the average galn in xxvm&%ﬁ@hﬁ per unit of time or the
averapge growth rate. %@@ extent to which such & procedure
will give an accurate estimete of the true growth rate will be
determined by the duration of the period over which changes in

weight are measured. As the la

igth of time diminishes so the
average growth rate will epproach the true growth rate (Brody (60) ).

In lambs, a number of factors have been found to

affect the average grow

th rate. The most important of these is
the quantity snd to a lesser extent the quality, of the nutrients
supplied to the lamb, since these nutrients &m the raw materials
from whira the lamb muet elasborate all the constituente of
liveweight gain.  Por & number of weeks from birth, the lamb's
diet is solely in the form of milk and consequently during this
period varistions in milk are likely to cause variations in

growth. Bonsma (17 A, B and C) Wallege (18) and Bernicoat et al
(11) have demomstrated the all important associetion between the
quentity of millk consumed snd the gain in liveweight of the lambs
Egual importance is not attributed to the qualitative adegquacy

of milk yield (Ritzman (52 A and B) ), but little critical work has
been done in this field.

Wallaee (lcc.cid. ), in considering the period of
growth cheracterised by the intake of nutrients in addition to
those in milk, hes shown that total nutrient intake isby far the
- most important factor conditioning growth. He states that, "no

better example could be provided of the paramount importance of the



level of the diet in the rearing of lambs than our finding that

96% of the varistion in weight gains made by individual lembs
between birth and 112 &&y&, gan be accounted for %@ the differences
between them in respect to the consumption of milk and supplemente."
All factore found to affeet the milk yield of the ewe (%&@ Part II)
and those conditioning the quantity snd quality of other
conetituente of the diet will therefore, indipectly affect the
growth of the lamb. V

another important determinsent of lemb growth is
the breed of lamb,  Bonema (17A) has shown that lambe of the
firet eross betweeh imtton breeds snd Merinos exhibited a greater
inherent growth impulse them pure~bred Merino lambs,  Hammond (1)
aleo found thet growth differences W@vw‘w@w@mﬂmt in ﬁifﬁ@m@mﬁ
breeds, The extent to which the milk supply of the ewe, by
preventing full expression of growth potentislities, tends %@
disguise true growth variation between breede has not been securately

determined.

Veny workers have found significant correlations
between birth weight of lambs and the weight at subsequent ages.
Phillips and mmwwﬁm (62), Donald and Mchean (6é}w Hammond (1) end
Logan (23). Phillips (6)) eonld find no advantage in subsequent
rate of gein for Welsh lambs which weighed heaviest at birth.

(Note that Phillips did not use ptatistical techniques to evaluate
hie results.) Wallace (18)

however, found that birth weight wase
strongly correlated with liveweight gein to 28 days, this being in
aceordence with his view that the size of the lamb at birth largely
determines its ability to utilise to the full, the milk available
from the ewea.

Sinee both sex and birth renk will influence the
birth weight of a lamb (Bonema, Wallace, Donald and Melesn, loa.
eit) these factore will have en indirect effect on the lamk's
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subsequent roete of grovith. More directly sex may affect rate
of growth by varying the internal physlological environment of
the lamb but Bonema (174A) could find no evidence for this,.
Similarly the direct effect of & lemb being o member of & twin set
is to reduce the smount of m%&k each lamb consumes %&&&@&V@ %&
what one lamb would receive from the same ewe., Since milk |

consumption limits liveweight gein, them lowered mlk @wm@umakﬁ@%

consequent upon %Wim\w&w%% rank will result in reduced gain &%i‘

long 85 milk is the major port of the lanb's diet,

Bonsma, log,cit, found that ewes in their firet
pregnency prodwoed lembs which wepre lighter at 12 weeks of %&&‘
than lambs produced in sube wqm%m% pregnaneles. Barnicoat et t
al,{(11) comparing the smount of milk produced by ewes vhich had
commenced lectation et different tinmes found they veried about %&k
gertain seasonal period of maximm yield. Since variation in
lemb gein is closely assgciated with varviation in milk supply
{ Bonsma, Wallage and Barnicost et al, loe.eid) 1t is possible
that levb growth may be influeneced by the date of birth. It ie
considered @ﬁ&ﬁ growth of lembe 1s nore adequately @w@w@m&w%w&“wy ‘
livewelpght gein then by the welght 8t 8 gpecifie age since &iﬁﬁ@@@mﬁ%w\
in weipght up %o 12 weeks may largely be due to differences in birth
welghts The extent %o which the factors which have been reviewed,

affeet the growth of lanbs will now be considered.

(1) Birth Veight : ‘
The mean birth welghte ete.,of all leambs in the

three breeds are presented in Table 32.
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TABLE,

- %2

MEAW BIRTH WEIGHTS ALL LAMBS

SINGLES TUING |
Breed Wale. Female lale Temala
ibs, Ibs, TIbs. 1bse,

Romney 12,83 11,80 10.55 9. 55

S Do 166 (21) | 2,04 (15} | 1.2 (36) 1,13 (38)
%/% Cheviot 11, 50 | 12,00 9.25 9,03

Se De 1.80 (3) 2,00 (2) 1. 62 (12) 1015 (16)
% Cheviot 12, 50 10, 50 8,96 9,22

84 s 1.32 (9) 1029 (1) | 137 (7) | .28 (9)

(Figures in brackets = Number of lambs per group)

Sinee in only the twin clessification were there

sufficiently large numbers of lambs in esch group, btests of

significance of differences between mean birth weights have only

\b@@n performed for this birth renk.

Teble 324.

TABLE - 32 A

These are presented in

ARALYSIS OF VARTANOE OF TWIN BIRTH WEIGHTS

RGUIEY, 9/h Oheviot and ¢ Cheviot Twin Birth Weights
_..Source ax B fy Ss B
géx 1 501412 501412 950,80 =@
ﬁvgwﬁw 2 23480 2,90 21 18w
Emﬁ&wwaﬁimm 2 12439 615 11,67 2
Hrror 109 57« 15 v 527

" tepts show thet Romney twin lembe are significantly
heavier at birth then either-3/L Cheviot or ; Cheviot lambs,

in éw&@r that the significance of difference between birth rank

might be estimted, an analysis of variance 8s @rop@&wd hy

gor and Cox (65) was modified for application to the birth
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e
s

weighte of the Romney end 3/4 C

between pulrs of factore were

pnd Dl cant in all cages,

e

catimated, 1t was

were thus

[
o

iy

Interactions

k]

i

haeviot groupss

;3&@&&%%% and found to be none
vactiong

acond order inte

thay were not sigaiflcent

and aecordingly in the finel analyeis of varienss %M&%ﬁw Jj}
interaction was not considered.
Soupee | &f Fe
Bex 1 24497« 570 11,56 »»
Breed 1 751624895 33040 2%
Birth Renk | 1 15,193,095 15,193,095 70.85 @@
PO 138 9,807 540 2% ho ds
The highly significent nature of neen birthweight
ai fer indicstes thet the Romneys produce &

e

birthwelghts of single and nale
%ﬁ N

b ®

spparent. The Romney

U0,

"

dyele, could be broken up

e

W an anslyeis

varieneg of ¢

the %/ Cheviots. Tha superiop

treate

inte eonstituent strains. Tahle

hese stralns mean birthwelpgd




Ao ROMNEY STRAING %ﬁi’?i%@w BIRTH

Gingles : Twins '
Straln ; ﬁﬁlm& Females lales Femalep

Ve 12,05 (10¥] 11,00 }2) 10,71 {12) | 959
(5)y | 12.38 (8) 12,00 (1)
Se 12,10 {5) | 10.25 (8) .90 (

Qg@# W% §g§,‘m fﬁ@

&«} %?w%@l

Lamb nunmbers per group in brackets

(Modified method of fitting constants, Snedecoyr & Cox, %%?

Internotion nasumed dhaend

Bouree , aqe

Straing ‘ pd

Errop “‘ 6o

From the sbove anglysis 1t le epparent that the
three Romney straines produge lambs which do not differ

glenificantly in birthwelght but thet within these stralns single

oy m&iw lambe are significantly heavie sipth then twing op
females regpectively. In the light of these findings 1% is now
mwm%&w&wv to determine w@%%a@w birth welght veriation does influence
the subsequent growth of the lanb, Since all twin lambe in the

3/% Cheviot and # Cheviot groups were seicvted for the milking groups,
it was found necessary 4o determine bipthwelght ~ liveweipght gain
correlations within blrth ranks, rether than over all the lanbo,

the correlation between birth welght and livewelght

0+6 and 0-12 wagks for (1) the Romney, (2) bulked

% and %/h Cheviot non-milking, end (3) within all milking groups.
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Tt will be notleed that in both sllking end non-milking groupe

the Livewelpght > weeks of apge is

Lenifiecantly corvelated with birthwel ghts This vrelationship

is sttributable to the increased growlih capacity of the larger

8o to the common relstion belwoon ewe

liveweight, milk yield of the ewe (Section V. Part 2} and lamb

iater section) and consequently it is not surprising that the

s

e

& been noasked, in

reletionship between blpthweight ond gein e

the Romney straine, however, both O-6 weeks and 0-12 weeks gain

are significantly correl

If the growth rates

28 laphe in the breed groupe are
to bg eompered, each group %ﬁ@%‘@@*é@%@ﬁ@%ﬁ%@@ﬁﬁ&& equal basis

with regerd to sex snd birth rank. Sinee it hae been found that

Bl

e ie & eignificent breed difference in birthweights, livewsight
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gain differences between breeds may in part be atiributable to - '
these Initisl inequalities. The adjusting of means by the mwmﬁm@
of covariance has beem found impracticsble beceuse of the diseimilar

numbers of like sexed lambe in the breed groups.

(2) sex Q

- In addition to the indirect effect through
birthweight, sex mey direclily influence rate of liveweight gain
in lambs, (Donald and Mclean (61), Phillips (6,) and Hammona {4y ).

Bonsma (17A), however, found no significant differences when comparing

the growth rates of female and castraie male lambe of equal

birthweight.

In this investigontion the effects of sex upon the
deily growth rate (lbs. liveweight gain/day) of male and female
Bomney X S.D. leambs, sre shown in Z%%ggm#m VIIA. Sinee all male
lambe were castrated at an age of about 2 ~ 4 weeks, ‘&Mﬁis treatment
nay possibly have retarded their mm@mw maxivmim dolly gain
relative to the femnle lombs. Bvidently, in Pig.ViIa, male lambs
have, during most of the first 12 weeks of 1life, mainteined a
greater average growth rate per day. Within sexes, the
correlations between birth wm@m and gein to 6 and 12 weeke are
£%ill meintained.

£ v
oA B L]

~ ARD BIRTH

e

COREELAYION VI

=12 weeks
gain.
Romney male « 552 #@
Romney female «337 ®

Covarisnce was possible only in the Homney groups
in vhich equsl numbers of like sexed lambs sllowed all liveweight
geinsg to be compared as though produced by lambe of equal



birthweight.
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Teble 36A shows the mean livewelight gains of the

various sex - birth rank groups ﬁﬂwmﬁm for equal birthweight.

The respeciive anamlysés of covariance have been relegated to the -

FER Hean Wean gain (1b8)
Rank |Sex Birthwelght | Mesn gein | Adjvsted for B/weight
1bse &%&%
Single 17 12,59 - 23.23
Single 17 11.18 2%. 74
Twin [Male 47 10459 2140 21498
| Twin |Female |17 9a9h 18247 19.82
0 = 12 weeks gain
‘Single 17 12.59 48y 21 1556
' gﬁi:@mg&ﬁ% ‘?? 11 o % M&w 3@_? Mww
Twin | Male [17 10459 1% 50 80
Twin | Pemnle|17 9«9 | 36,79 38. 68

For two mean gains (adjusted) to differ significamntly = X~ To mist be

> ﬁmﬁ@ &:}@%ﬁ

The tests of significence %&%"@;W@W&‘% Qmm mmmw neans

{w@wﬁm@ Table L ) show thet when the groups are compared on

equel birth welght baeie, the direct effects of sex up to 6 wesks

of age have not signifiecamtly differentiated the rates of live~

wel gt pain.

It seems probable that the abnormelity of castretion

has Gisguised any superior growth rate potential in the male lambs.

The division of male and femsle lambe into single and twin classes

is made to overcome the added variation consequent upon the

differont amounts of milk availeble to laubs of differing birth

X"&mﬁgﬁ@w o
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In the period O - 12 weeks, livewelght pains, and there~

fore growth rates of mele twin lambs are significantly greater
then those of femsle twins whenm on &n equal birth weight basis.
It is noticesble, however, that in the single classification,

ale lsnibs grow sinilarly when variation due %o birth

Wm@m differences is eliminsted. The poesibility of an

nale and fem

interaction between sex snd the higher level of milik mmmm@‘kmm

of single lambs is spperent in the adjusted means mw both

0 = 6 and w 12 weeks sinee the mwmmm ir growth rate exhibited
Cwby twin males has been vestly reduced in the single group.

If the relationship found for Romney lambs in Table
%6, ie spplicable to the lembs of the three milking groups in
Fig.VIJA. then the apparently greater growth rate exhibited by the

male lembe is not only attributsble to their greater birth weights.
Begouse of smaller numbers the average deily growth curves for
half Cheviot male and female lambs have not been included with

those of the Romney end 3/h Cheviot (FigVIII). Considering

the Romney and 3/4 Cheviot curves, it is evident that both groups
of male lambs show markedly superior M@W&W& daily gaine for at
least the first § weeks of life, with the Rommey males
characterised by an initially higher rste then the 34 Cheviot males.

cater birth welght

This advantage is probably a function of the g

of Romney msles (compared with Cheviot males), allowing thenm m nake

saperior growth until the abnormsl effects of castration

temporary k@%@%ﬁm of growth rate, Thae the stimlating @&W&M
of superior birth weight will result in wether lenbs attaining &

greater size at 6 or 12 weeks then ewe lambs and consequently

when the different breed milking groups growth rates Bre comslidered,

the unequal nunbers of like sexed lambs in the breed groupsare to be
aliowed for.

. mg?.% IX shows these milking group average growth
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curves for all lembs, average daily liveweight geins being
estimted from @;m mean galn for a 10 day m:s%mﬁw The
m&mm@mmm@ of the different breed curves are the result of
the combined sction of the following factores -~
1) Birth weight variation between breeds and sexes.
2) The variation in milk yield between breeds.
3} Sexusl differences directly influencing liveweight

gains; the nmormal differemtistion being affected

"by the castretion of the male lambs.

{L) Variation in breed growth potential.

o
v
St

Chenge variation, sinee the numbers of lawbs coneildered

are not large.

( ; Because the mean birth weights of the Romney 4twins
is greater then either &m 1%..or. 3/h Cheviot!(Tebles 32 and 324),
it ic likely that this advantage has sllowed them to reach their
maximam dedly gain earlier than the other groups. If liveweight

is plotted against time for the milking lambs (Fig.X), it is seen

how the di fferences in livewelight epperent at birth are mainteined
during later periods. Bonsma (17A) has found that variation in
weight at birth accounts for 167 of the variation in welght at

12 weeks. At birth the meon Romney birth weight ie 10.29 lbs,
@% 1,29 lbs, heavier than either the 3/) Oheviot (9.00 lbs.)

or the ; Cheviot (9.01 Ibs.). At 6 weeks of age the mmmm
average 30,5 1bs. which is 2.00 and 3.2% lbse. WW%W than the

3/} and % Cheviot respectively. The slight diverg

ence of
liveweight between Romney, + amnd 3/ Cheviots can be attributed
firstly to the greater birth weights of the ﬁ@mw& and secondly

to the fact that the RBommey group bad @ preponderance of nmale lawbs,
the 3/k Cheviots equal numbers of male end female, and the i Cheviot
a greater number of females. (Though no significantly greater

growth rate was found in Teble 36 for Romney mele twin lanba
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~ Prom O - 6 weeks, there iga trend, which is found to be significant
later, in the 0 - 12 weecks period.)

The fact that -
{1} the % Cheviot liveweight curve in Pig.X diverges f

3/ Cheviot curve {both groups of egual mesn birth weipght)
end {2} the ﬁwmg@x daily gein curve of } Cheviots is markedly

below that of the 3/4 Cheviots, (Fig.IX), suggesits that the
lesser quentity of milk consumed by the } Cheviot lambe has

limited thelr increase in livewelght. - Below the daily growth

‘gurves in PlgIX, the mesn group milk yield curves have been

plotted. The simllerity of these two curves during the first
7 weeks post~partum is spparent for each breed and verifies the
gtrong relationship found by other workers between milk yield
and lambh liveweight gain. It is %o be noted that the true
pesk of daily lamb gain could fell on sny day with the range of

measurement interval) from the apparent pealk.

The coprrelations between lemb liveweight guins
(bulked for each ewe) and the average milk yield in ounces per
day for the respective pericodse, are prepenied forthe various
breeds in Teble 7.



TABLE = 37

;;;WV GAIN (Ibs.) ARND
J LOBE.

rPeriod » ok : ‘ ‘
Number of ewes 12 T2
0 = 3 weeks «7HT oe +835 se «10% W, S, wf‘}ﬁ {@ = @@m)
0=-6 762 s «820 =0 «Th2 .8, « 652 22
0 ~9 ® 682 = + 797 &e m@mm % « 657 e
' HeBa
0 -2 ® Byt @ # 750 e &@Wm?& % . 570 o
‘%Q m‘i%%
0 = % weeks TR we 835 #= | ,103 K.S. +355 (P = 061
n=6 " | .66 * :745 %% | negative )| o501 we
. wﬁng .
7-9 ﬁ&g@&%ﬁg&% «343 N. S, 679 W.S. negative FeSe
[0 -1z " »158 N.S 605 @ negative g
W&» %w ] mﬁ?@ ®

Beeause of the spall size of the i Cheviot group 1%
is not proposed to evaluate the sipgnificsnece of the anomalous
correlations found ;m this groupe. Also the bulking of the verious
groups $o give the "total" correlation is liable to cBuse a
decrease in strength of the gain 7 milk yield relationship, if
the renges and mesne of the two characters differ markedly
between breedss S8imilarly the bulking of breeds nay gﬁ#@ a
significent bulked breed correlstion whereas the &Wﬁ%&ﬁwwﬁﬁﬁ

corpelations are all non-significant.

In the Romney end 3/h bred Cheviot the strength of
the ecorrelation found in the 0 -~ 3 weeks period is largely
m@ﬁmﬁ%iﬂm@ over the ensuing 0 - 6; 0 -9 and O - 12 weeks periods.
wallace (18) also calenlated these correlations and found a
"pimilar relstionship. The method of considering O = 3, 0 = 6,
ete, in liew of O = 3, }. -~ 6, 7 ~ 9 and 10 - 12, may however,

gonceal variations in the pericds which www'wm@mwmﬁﬁwwﬁy aeccumilated,



since & sbtrong mmmmm in am earlier period mey conceal &

lesser relationship in e later mm@m &%@Mmm an snomaly
~arises when the effect of the 7 - 9 week period is allocated
solely to the difference in 0 - 6 and 0 = 9 weeks mx*wmmwm
When the accumlated correlation (0 -~ 3 and 0 -6 Mm} are

. conaidered they tend to dlsgulee the disruption of the @mwwmtmm
found in the 7 ~ 9 W@fm@ period (%&M %7). This decrease in the
milk consumpiion/lamb gain relationship is also apparent during
gein of 611
lambs tends to rise rather than follow the rapidly falling trend
of milk yield.

the 7th ~ 9th weeks in Fig.IX where daily liveweight

In FigeIX the arop inm the dsily liveweight gein from
the @W&M of meximim daily growith, follows closely the trend of
milm mﬁmmwﬁnmm Since the lanmb is dependent @xﬁ,mm wholly mmm
milk until about the 5th or Gth weeks, this relstionehip is not

- unexpected. However, as the capacily and rmminent function of

the lamk's Mm«mmk ineresse, growth will be WMW& inereasingly
%0 the amount of food, other than milk, which i1s consumed. It
that the rise in dally lamb @&m @mmmwmﬁ upon

seems probable

the inereased mitrient intake {from pasture), has caused the milk
@mmmtmm/’mm gain relationship te disappears mm&mm et
al (Mﬁ also found this 2nd peak of RWW@WM gain but with
- their lambs the peak and the following fall were not as pronounced.
*%Ew the Romney and 3/4 Cheviot lambs should exhibit this sudden
decline in dslly growth after an equally suddenr increase is not
apparent. ‘

The return in the 3/4 Cheviot and total groups,of
the ni

1k yield/gain eorrelation during the 10 -« 12 weeks period,

is probably only a function of variation in lanmb gadn in a

similar direction to that in milk yield; not an indieation of

‘ xmm- yield variation esusing comparable m%%ﬁmﬁ in lamb pgrowth.
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‘the overall conclusion may therefore be reached
that up to 6 weekes of age variamtion in the guantity of milk
produced by Romney =nd 3/4 bred Cheviot ewes is strongly
correlated with variation in the liveweight gain of the
respective lambs. It was noted earlier thet only the § Cheviot
ewes differ apprecisbly from the Romney or 3/k Cheviote in the
ampunt of mﬁ’m produced, It is inmportent therefore, to see if
the gaine mede by their lambs have conformed to this pattern.
In Table 38 are presonted the analyses of variance of the gains
made by lambs of the different breed milking groups up %o 6

wesks of age.

TABLE =- 328
MITKING GROUPS MEAN LAMB LIVEVEIGHT GAINS
gg oy @ A4

Ewe lanbs 18.8 2.87 | 18.7 5o 5t 17,6 3,28

mmw :wgm%&

ANALYSIS OF VARIANCE O ~ 6 WERKS MILKING LAMB

SR

(welghted sgusres of Means)

|.Souree af SeBe V }&&&ﬁm | N
Breeds 2 | 1 M%,& 80 | @&%w% 4 ¥ Se
Sex 1 1,8%6. 72 1,8%6.72 1=954 W, S,
Interaction | 2 6591894 34459 50 3.68 ©
Error 54 | 939,88

Apperently there sre no significant differences
between the breeds in the mean livewelght gains made from birth te

six weeks. This conclusion is in contrast to the mean birth

welghts of the breed groups %Mm% the Homney male and femsle lembs
are larger then

(see Table 39).

either of the similerly weighted Cheviot groups
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TABLE -39
MEAN BIRTH WEIGHTS {Ibs.) OF LAMBS IN MILKING GROUPS

Rommey ﬁ{.@% Cheviot
Hale 10.67 (15) 9.25 (12)
Female 9,65 (9) 8.75 (12)

since it has been shown thet birth weight is significantly
correlated with gain to 6 wecks then it would seem that the

order of liveweight gains (Table 38) Mxmim conform to the

birth weight plscings. However the trend of gains to & weeks
does not conform to this, showing that other factors have

helped in producing the spparent variation. The fact that

the 4 Cheviot gaine tend to be less then those of the 3/4 Cheviots
suggests that the amount of nilk consumed is more ﬁmmwmm than

birth weight in determining the gain m 6 weeks. Another factor
to be consideved is that the lawmbe of the different breeds my
heve differat’ in the extent to which their normal growth function
wag disturbed by the treastment received each week &t miliking.
Similarly the ewes’milk yields may have been effected. w

Table 38 shows that in both s

e the mean gains
for Rommey and 3/4 Cheviots are very asimilar but that the
variability (standard fi@ﬁmmn} of the 3/L Cheviots is greater,
thopgh not eigni |
have found sarlier that the 3/% Cheviot exceeds the Rommey in milk

ficantly, than that of the Romneyse. Since we

yield, ewe liveweight and lamb birthweight varisbilities, them lamb

goin, which Is wmmm by all these, should exhibit some consequent
variation. | |
8¢ far the components of the lambs liveweight at

6 weeks of age have been considered. Since this age is

physiologieally important in the life of a lamb, being the period

when the digestive system changes from simple to ruminant funetion,



it is relevant to conslider the MWW%&W&% of the lewbs at this
stage. Table 39A shows the mean live

weights of the various

groups of milking lembs at 6 weeks of age.

gm}w@%z - 394

> T,AMB %ﬁ?@%%iﬁﬁ%ﬁ(&b&w}

Rormey | (S.D.) | 3/k Cheviot |(S.D.) |1 Cheviot |(S.D.)

%%‘.f@mﬁw lambs | 29.93 %% 29.80 % 65 27.90 % 23

Twe Lembs 28. 50 2.86 27.36 3.58 | 26.57 | 2.13

“4"fests show mo significent differences, within
sexes, between any of the breeds.

The difference thet exisis between the breed means would seem %o be
the result of the combined action of variation in ewe milk yleld,
lamb birth welght and unknown factors.

Milking Ability of m@ Romney Straing
) mmwm VY L0 T

Both Barnicoat, Logen end Grant (11) and Vallace (18)
have suggested that the livewelight gain of lambs from O - 6 weeks
gives a reasonsble estimate of the relative level of the ewds
milk supply in that period. This relationship (correlation} has
been confirmed for both Romney and 3/4 Cheviot ewes and lambs in
this experiment. Aceordingly, in order to detect any marked
differences existing between the milk yields of the three Romney
strains, a comparison of their lsmbs' mean liveweight galine, to

6 weeks of age, has been made (see Table 39R).
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TABLE = 39B

3
Strains . 8, 1T
) éwmm lambs | 25.40 (10) 25.50 (5) | 25.60 (5)
single (Bwe Lembs 2425 (2) 21.65 (8) 25.69 ¢8)
fhl %%ﬁmm&%v lamba 22.38 (12) 19.25 (4) | 19.%0 (1)
Twing ‘ o
 Ewe Lambs 16.91 (6) 18.83 (6) | 20.71 (7)
| Q@%mh%&wﬁgwwwgn%% brackets)
ting Cons!

Souree af G Ea Yo Sa r
Breeds 2 109,98 20499 1 WS
Sex 1 65416 527.08 1 N.S.
Birth Rank 1 59366 5 34366, 54 1,60 H.8,
Brropy | 69 44, 780 8L 2,098.33

(Interaction assumed ebsent)

Since it was found @ﬁﬁkﬁ@w that twin lenbe

give a
more relisble estimote of 2 ewe's maximum millk yield potential
%h@ﬁ tmwyﬁivmwwixmﬁ gaine of twin lambe (in Teble 39B) should give
a more accurate indication of slleged differences existing between
the milk yields of the respective strains. The %m&ly&im in Tgbhle
ﬁ%ﬁ ghows that there are no signifident differences between milk
yields of strains, sexes and birth renks. There sre,howaver,
certain @m@%%fﬁw&ﬁimmw which must &@@mmpmmw any inference fronm
the findinge of this snalysis. The first of these is that the
lack of &&ﬁn@@&m@m@ differences belween mean birth welghts of the
respective groups (Table 34) is no sure indication that the
effect of the respective birth weights upon the subseqent

liveweight gaine, have been equal in the various groups. To
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elininate this wvaristion 1t would b most mmmpm&%% to use a
covariance technigue reducing all livewelght gains to an equal
birth welght baeis and then determine if the adjusied mesn gains
in the strains differed. Becouse of the unequal mambers of
lsmbs in the ftwin subclasses, covariasnce has not been attempted.
Secondly, the analysis of variance (Table 39B) shows that the
method of utilising liveweight gein as an indication of relative
milk yield has not been very accurate in this instence since the
established difference between the milk yields of single and
twin besring ewes has been evidenced ss & non-significant
difference by the 0 = § weeks gains of singlie and twin loambs,
That this ie a function of the small nunmbers or large variation in
subgroups seems likely. In view of these x*%wmmmm it is
not possible to suggest that the lack of significant difference
between strain 0 - 6 weeks mean galns is indicative of en

spproximately egual mean yield of milk in the strains,

Lamb Liveweight Gain to 12 weeks of age
(2) Milking Groups

It has been found that the gain from 0 -~ 12 weeks
of age,is less Wwwmwﬁ with lemb welight at birth and the millk
yield of the ewe,thsn the gain from O ~ 6 weeks. (Note that the
difference between O - 6 wéeks and O — 12 weeks correlations
should not be sttributed solely to the 7 - 12 Ww%@ period, see
wm}' Becouse of the reduced dependence upon the quantity of
milk consumed, gain from 0 - 12 weeks may be taken to indicate in

part the ability of the lamb to utilise pasture m’%m&mm as &
neterial of growthe Table 40 shows the milking group mean
0 ~ 12 week gains. |
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TABLE - 10

MILKING wﬁmﬁ% MEAN LAMB LIVEUEIGHT GAINS (1bs.)
Romney  (S.D.) | _ 3/% Cheviot (S.D) 4 Cheviot (S.D.;
Vether Lambs 350k 106 5728 606 | 35.5 5« 58
| Ewe Lambs Bha 2,87 3l 3 5.5 | 33.6 3,28

ILEING LAUB O - 42

T GALNS

_Source af Se e M.Ss F
Sex 4 2,026. 1.1 2,0264 40 2.16 N.S.
Breed 2 1584.5. 0 922,83 1 F. S.
Interaction 2 64918.95, 315951 3.68 ®
Error 54 939,88 |

This sﬁmﬁ&i&ymm shows that when lamb geins from %ﬁ.mh

to 12 weeks are compared the lembs in the different milking groups

axhibit no significant differences. . The mesns, while not
signifiesntly different, show differences which are contrery to
those wmmm@ in Table 38 for the O - & week gains. *;’mmm
wh&mm& are due to the slightly wmtw rate of gein made by the
% Cheviot snd 3%/h Cheviot lambs in %w period 7 -~ 12 weeks,
pee *mm:m Y1 and Plg. IXe

TABLE = i1

MEAN LAMB LIVEWEIGHT GAINS (1bs.) 7 - 42 WEEKS

Romney 3/% Cheviot % Cheviot
wether | 16.2 | 1702 16.7
Ewe 153  15.6 16.0

It will be noticed thatin Fig.IX. the mean dally

gain curve for the 1 Cheviots comences to rise to the second
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ok before that of either the Romney or 3/h Cheviot. This

superiority in the & ~ 12 weeks period is consistent with the

faet that the i Cheviot lambs have been receiving & milk supply
less then that required for maximam growth, for Hemmond (1) has
stated, "thot circumstances csusing a retardstion of growth : f
temporarily, are followed by periocd of sccelerated growth." The ?f§§
new~found ebility of the lambs to utilise nutrients ﬁmwmAw%w%mw@ﬂ$f§-
will remove the growth-limi ting effect of sub-optimum milk yield |

and allow the l:

mibe growth curve to accelerate. Mo st probsbly o
the sub-optimum milk yield will cause the 1 Cheviot lambs to &@@k N

W

8 pupplement to thelr milk dlet before the

lambs in the othexr
g@mmwwy and accordingly their daeily growth should respond t& this
wm@wﬁmm@m%w%imm before those of the other breeds. This
relationship seems to exist in Pig IX.

Since we have examined the components of the
various breed livewelights from 0 - 12 weeks of age it is pertinent
to present the meen fipgires for the actual liveweights at 12 weeks.

These are shown in Table k2.

TABLE = 12
VEAN LIVEWEIGHTS ( ;

T 12 WEEKS OF ALL

Romney 3% Cheviot &m§ﬁ@w&wﬁ
Vother 36.07 . 3705 5he 70
Ewe 33475 3505 32. @

These welghts bave not been statistically snalysed, firstly because
wel ght at 12 weeks is neither physiologleslly nor economieally
important in i@%@&ﬁ and secondly becasuse each of the components

of this figwe has received discriminate ﬁ@@&ﬁm@%%@ Here, &8

in the liveweight at 6 weecks, the combined effects of variation

in ewe milk yleld, lamb birth weight, lamb intske of pasture

nutrients and chanece, have resulted in the

small liveweight
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difrerences sppoarent between breeds of lanbs.

() Rommey Streims

-

‘m@%@ mean O -~ 12 week @Mm@ for the Romney sitrains

are shown in Table 43 along with the smalyses of variance.

ROMNEY STRAIN O m 8K MBAN LIVEWEIGHT

GAINS (.
Stralng ! %‘ﬁ ‘ e
(Vether lambe 18.60 (10} 48. 60 (5) 18.70 (5)
Single
(Bwe lambs 4375 ( 2) 26,06 (8) | 12,50 (8)
o %‘&%f%“&kmx? lambs 3. 50 (12) 36.00 (1) 26,89 (1)
Ewe lambs 354 50 { 6} 37.3%6 (7} 38.59 (6)

ANALYSIS OF V. Mw:m E OP O =1 _WEEK ROMNEY

{(Modiried Method of Fitiing Constents)

Sourece _af Ss ‘ Mo By ¥,
Breeds 2 55,822,077 22,911.03 He 57 @@
Sex 1 314540482 31 5 540,81 7:67 =e
Birth Rank 14 85,388, 63 85,388.63 | 20.76 **
Error 69 28%,787.25 ho112.86

"g" tesSe to deternmine which strain produced the greatest

Livanel

ght gain from O - 12 weeks showed that -~

(1) S. ewes produced lembs with O - 12 week livewelght gains
grester then those of either W. or T. ewes' lambs.
S. Laumbs Wo Lonbs ¢ = 1.955 p = .06 &9 &g

Ge L.ombe . ﬁ&@mm& t o ﬁm%é P o= « 0%

;{M W. and T. ewes produced lembs with eimilar O - 12 weeks live-

w@light gain.
¥ ¢ 7. Lambe t =159 p = .19 69 af.

MASSEY AGRICULTURAL C(}FWLEfQZi{
LIBRARY PALMERSTON NORTH, N.Z
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The method of fitting constants used in the

anslyses of varisnce, allows for chence variation when there are
small mumbers of lambe in some sub-groups (see Table §3}. Such
variation is lisble to obscure the relative merits of a growp's
performance and comseguently the mean welghts givem for sub-groups
| :m Tables, 34, 39 and 13 must be evaluated in conjunction with the

appended size of the wb-Eroupe. Sinece covariance eamot eaally

be spplied to the strain sub-groups, containing as they do,

unequal mombers of lanmbs, it is only possible to show the apparent
cause of the superiority exhibited in 0 - 12 weeks gain by the

8. lembs. These lembs do not have any marked birth weight or

o - 6 weeks livewelght gain m&wmﬁmm They c¢an be shown

(Table 44) to have made greater gaine in the period 6 - 12 weeks
then the T, lambs.

W, s, | .
; Wether lambs | 23.20 (10} | 23.10 (5) | 23.10 (5}
fingle) ,
| Ewe lembs 19.%0 (2} 2ha51 (B) 16.81 (8)
ot % Vether lambs | 21.12 (12} | 16.75 (n) 17.93 (1)
W ] .
] Fwe lambs 18,59 (6) 18453 (&) 17.88 (7)

Lamb &wwﬁ;ﬁ and Date of Lambing

| Variation 4in lamb WW@:%W%@ due to lambs being born
at mwﬂwm@ times in the semson has been considered w&mm@m
This assumption is mede because 9G¢ of all ewes lembed within
mid-lembing (27th August) ¥ 11 days. Fig.XY shows the spread
of lambing throughout the sesson. To tendamey y was observead
for any of the ewe groupe To lamb consistently mﬁmw or after
the majority of ewes (i.e. the mean lambing date).



In Part III it has been found that the 3/ Cheviot
ewes produce millk which is slignificently richer in fat than that
produced by Romney ewet. fﬁiﬁ.m% however, the mesn quentities of
mi1k produced by these groups are very similaer then the yields of
fat and energy are likely to differ bebween the breeds. Teble
15 shows the mean group yields of fat and energy for mmrmmm
6 and 12 weeks of lactetion, together with the respective

‘enalyses of varisnce.

Energy This was estimated in large calories (1000 Calories

veing equel to 1 therm.) The formula for converting milk of
known fat % to these units wes thet proposed by m and
Canmenn and modified by Gaines ( ?‘ﬂ» s Le@e |

E = 52,312 ¥ (2.5068 +£)
where E = the energy velue of the milk in @M@Mfﬁ

M = weight of milk in pounds

f = percentage of fat in the milk.
The use of this formuls, derived initielly for delry cattle, to
aexpress the energy value of ewe milk, was substentisted by
Pierce (16B). The

€ - 12 week yidld was that estimnted by weekly
nilk end fat measurements from

m the 4th to the 87th day of lactation
inclusive; orifrom the hth to the 45th day ihclusive for the O ~ 6
weoks yield. |

Fat Pat yleld is expressed ae totel ounces for the O - 12
and 0 - 6 weeks of lactation, mmmm@ for cach ewe on the 4th
day post-partum snd ending on the B7th and 45th day respectively.
If the sampling day did not fall exactly on the 4th day of a week,
then the fat ¢ ' recorded was stil]l taken to be the average test

Por that wook.

In both Teble 454 and 158

he respective anelyses
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of varisnce, there are 12 ewes in each of the Romney smd %/4 Cheviot

groups and six in the

’g%f Cheviot.

All ewes sre paired in the

Romney end 3/h Cheviot groups for similer date of parturition.

Ae
‘ Romney  (S.De)| 3/u Cheviot (S.D.) i Cheviot (S.D.)
0 -~ 6 weecks 80,331 6,874 %ﬁ,%ﬁs m%g@w 77445 10,85,
0 -12 ® 129,137 11,969 | 135,275 11,875
7 =12 " 48,806 - 59,710 -
Houres ﬁm@ & b ﬁa %ﬁw @w Ww
Total 23 | 1,836,687,490
Ewes 1 %%w%ﬁww 161,399,942 | 3.526 W.s.
Breeds 1 687,300,538 | 14,651 ®e
Brror 21 984.,987,110 46,908,138
"% test O - 6 weeks energy yield @
Romney end } Cheviot ‘% = 0.35 W.S. with 16 af,
3/h Cheviot and } Cheviot 't = 1.39 N.S. with 16 af.
Be MEAN FAT YIFLDS OF MILKING GROUPS (ozs.)
somney  (S.D.) | 3/% Cheviot (S.D.) | % Cheviot (5.D.
0 ~ 6 weeks | 169.2 1342 181. 8 . 2504 157.5 (32.5)
0 =12 " | 2753  27.5 | 29kt 3.7 227.9  (%9.7)
| 6-12 = | 106.4 - | 409. - . -
I(mmm” minus |0-6) 7 1o-%
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wmﬁw _OF VARIANCE OF mmw

-Sour g8 _ar ﬁm@;m L ms. B
Total 23 1,032,207
4 . 280,213 280,214 9.735 **
1 mm%2 | usm2 | 505 0

% 28,886 .

‘? " test O - 6 woeks - Fat %ﬁ@g | ‘
Romney - 3 Cheviot % = 0,11 FeSe with 16 ae.
3/, Cheviot - § Cheviot % = 1,09 N.S. with 16 af.

The enalyses of Teble 415 A end B show that the
3/ Cheviot ewes produce more ounces of milk fat in the 0 -~ 6

week period than do mmw ewes. The conclusion therefore, that
the energy value of the 3/h Cheviot milk is greater im this period
is also verified in Teble 45. The importance of the fat freaction
of milk %o lambs has been discussed at length by Ritzmen (52a and B)
and Neidig end Idaings (15). Both conclude that as & constituent

influencing the growth of the lamb, the fat % of milk is of mo

ctione as
lamb the sbility
ibited by the
fat ;@@mm@ of the milkes anelysed by Ritzmen may be in part

thet he expressed his milk sample without

apparent importance. Ritemen agsertsthat milk fat fun

a growth stimulant and that 1% confers on the
to both fa

tten and grow. The irrepular pattern exh

lavb-conditioned milk let down snd only expressed

g portion of the availsble mdlk fut present in the uvdder.

In this work, espart from variation due to climstie
condl tions, each ewe's fat @wmmm&m during her lsctation

conforms to a regular trend consequent upon the advance of

lactation. Aleo the mean lactetion fat percentages of ewes
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within breeds tend to be grouped arcund a mean Pigure which
differs between breeds. Ritzman (52) and Neidig snd ga
have considered m m‘“@: percentage of milk, but it ie possible
that this eriterion is not & true indication of & ews's fat yield,

(15)

i.e. the amount of fat consumed by the lamb, Teble h5a shows
that there is the tendency for milk yleld and fat perecentage to

be inversely related to each other.

TABLE - hSa

b m%@@ Wﬁgﬁw‘ 10 Ww
3/4 Cheviot ewes - oHE2 W.S. 10 @fe

While these correlations (Teble 158) sre not significsnt, they

are sufficient to show thet fat

percentege is not proportional to
fat yield. Accordingly the individnel ewe fat and energy |
yields, the meams M‘f which are shown in Table 45, have been
correlzted with bulked livewelight geins of each ewe's lamb
{Teble 46).

TABLE =46
A. JIELD & BULEED LAMB GAIN CORRELATIORS

3/h_Cheviot | 3 Cheviot

E@m@ of ewen i9 &
0 - 3 weeks 232 WS, +255 NaS. gative .S
0«6 « 402 W, 8e «301 N.S. % NS
m%@ ﬁ%@m mM% %ﬁ?w ﬁfm " Ww %‘a
86, ow «557 e Se W e 8a
o 2h2 Webe « 255 N. S, negative N.B.
Negntive N, 8. w H.S.
- ﬂr% & wﬁ@& X‘i&m ﬁ%%

036 © negative N.8,




B, N, )
Romnmey 13/ Cheviet % Cheviot sgﬁf
Nosof Ewes 42 12 6 'iYEiK
certon | | | | ,~ d;§
O -3 weeks | = o257 NeSe | o473 WeS. | 563 N.5. ‘g 5\
0~-6 " 587 = .€05% | Negative N.S. ﬁéigéx\
0~9 v + 56y .S, +342 W5, | " NS, f
0 ~iz . 733 8e +565(p = .065) "oWss \j
0-3 " V357 W.S. 3 k73 Bes. | .563 Ws. s
-6 " -093 . S. Negative N.S. Negative N.S. ~§*i
7-9 " Negative NSyl 4550 (Pe .07) «05 N S. , a\
10 ~t2 " «165 W.S, . 688 # » 323 N.S. j

Fat yleld being the product offat percentage and
milk yield should show some of the variation peculiar to milk
yield, Since milk yield is strongly related to lamb galn duping.
the £irst € weeks of the lamb's 1ife (see back) then 1t is in
thie period that a2 milk fat lamb gmwm relationship is most likely.
Disregarding the anomalous & Cheviot ﬁmwﬁﬁk&ﬁi@m&w Table #6A shows
that neither in the accummlated nor the separate correlations
from birth to. 6 weeks is there any significant relationship
between fat yield and lamb gaine In the same period, energy @
lank gain correlations are only Mmizﬁ‘:ﬁwm“& in the accumalated
0 - 6 weeks period. The only conelusion that cen be reached
therefore, is that the total emergy value of milk from birth to
6 weeks is @immmm%w related m the amount of liveweight galn
made by the Romney and 3/h Cheviot lembs. o evidence can be
given for the nature of this relationship. |

It is sugpested, however, that Mmpsmmm of the

liveweight gain made from birth fo six weeks are predominantly
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misele end bone, {Manysrd (72) }.  Sinee, therefore, the
expression of food v&mw :m the form of wm@mgy o ma does nob
indeate its value to *I“;}m }.&mk; i”‘ox* the wyr:z’%‘zhmm of these
gomponents, it is not amw@riﬁimg‘ﬁhmt @n@wgy or fat 1mtak@ do es
not eorrelitte as well with lsmb mw*ﬁh as ﬁmm the mm:s, intake
of milk, As the major p&r%\m:ﬁ“ lamb growth iwm@ﬁime:ﬁ;v post-
partum is comprised of pymﬁwin‘&@ opposed to fat, it may be that
the quantity of protein mm‘mm@ in milk is mm*@ directly related
to differential lamb gmwth« It is suggested that while the
lanb can synthesise the mwmwm'%mg@mm& feaction of protein from
carbohydrate and fat, the MmiMmg nature of crwtaizx amino acids
or even tohal protein may be the wmmmmw 1ink between milk
and lenb galne » |

In this experiment no individual ewe milk protein
ana ly ses were made. The composite samples, however, were |
snalysed for totsl protein (%otal N x 6.%8) at weekly intervals.
From these figures and the mean breed milk yield ‘mr week, *the
yields mf protein ete. have been estimated for each breed.

Teble L7A shows the m%w daily yield of proteln per week for the
firet 7 weeks of lactation together with the mean dally livewelght
gains for the same weeks,

| | T 4BLE =7

B | Mﬁ&ﬁﬂb&i&?‘MK%Kj?ﬁQ@EKWHKITEQ&Mﬁ%H‘LAME

Y orte AT @ﬁﬂ?ﬁ@ﬁéﬁ

Wean daily | Wean dally | Wean aally Mean dayiy
s Protein yield| Lemb gains | Protein yield|lLamb gains
Weeks 1 %.97 aza. <433 1bs. %.83 ozs. <340 1bs,
o2 3,92 o458 3.82 435
3 379 o369 %.89 o 46k
b 593 160, he 31 - 489
| 5 3.78 | -u67 he 20 -489
a 6 357 24 1 375 <431

7 3,09 .386 Ba bt - 366




<0 oMM AP OO

L.00

3.50

3.00

2.50

FIGURE XI1. THE MEAN DAILY LAMB LIVEVEIGHT GAINS AYD
THE MEAN DAILY YIELDS OF MILK FAT AND PROTEZIN
DURING THE FIRST 7 WEEKS FO3T=-PART. !,

S S —
/, \\

A e vt

o - Lo —

. -
\. o’ “‘
-
\\ e *
5 S
A -7 ‘\
— — i e vt — -
N-;}‘T ~. “
-'——¢,——--—_\q.-.‘ ., \ < AXS
Frrrr P OU— \ ~.. N

N\

. e\
2 \‘\ h

e ROMNEY LAMB GAIN, ' \-\
s e ROMNEY PROTEIN YIELD.

e+ ROMNEY FAT YIELD.

. . 3 CHEVIOT LAMB GAIN,

cesvismsscesmass 3 CHEVIOT PROTEIN YIELD,

mememseme—me  § CHEVIOT FAT YIELD.

= ; B ,
1 2 3 L 5 6

WEEKS OF LACTATION,

UNO

<>0 IMOV Z—=M=O DT



- 407 -

B. Teble b7
Gain 3 Milk Vield | Guin : Protein Yield | Gain 3 w&g;wﬁalﬁ
Romney .91 ®e 840 | W595 M.
5/ Cheviot 813 ® 936 o <039 W5,

Since prmﬁeim yield i& the product of milm viela &nﬁ protein p@ra@n@&g&@
is evident that the significsmt correlations found in Table 4L7B. mw@ |
partly a fﬁmaﬁ&an of mh@ strong relationship between milk yield mmﬁ

lemb gain (also see Table L7B). If this is so, 1% is not valid tax
allocate undue importance to protein @im@@ m%h@y milk eonwti%ﬁ&mtw~ 5
exhibiting similar lactation variation W@mlﬁ give sindlar awrwwl&timmmﬂ
The lactational trend of the other constituents (F&gawvx A = %) x
together with the percentage of each present in milk relative to
protein, indicates that only fat could exert an effeet comparsble

to that found for the totsl quantity of milk,  But we have found

that the fat content of the milk ingested by a lﬁmb shows no apparent
W@&m%ibﬁwﬁxg to the lamb®s daily growth (Table L47B).

It is therefore suggested that during part of the
period of the lamb's life charactertsed by protein inerement in
contrast to fat deposition, the @&@ﬁ@in fraction of the ewe's milk
exerts some signiflcant influenece on the amount of livww&ight gain
of the lamb, (Fig.XII). This problem could only be solved
mmmalmai#@Xy ir %mw‘@r@twinVamn@ﬁnt of @ﬁﬁh'mwg?w‘milk was estimted

throughout & lactation.

(y)
Lamb Growth to a "Killable" Weight

Since the relative value to the farmer of a breed
of lambs is determined largely by the time taken to reach =
"killable weight, then this measurement can usefully be compared
for the breeds under conslderatiom.  Clarke {(20B) has
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stipulated that to yield the optimm —wﬁ.mmm& care
Southdown lambs should bave & liveweight of about, E’& Ibs. Assunedly
the time takem by lambs to atiain this welght will vary seccording to

ete. of the lanb. Lanbe compareble for the ahove

sex, birth rank
.eriteria, reaching 70 1bs. a8t widely different intervals

- their respective births, will earry an smount of wool wvarying with
the time taken to reach the killeble welight.

To e¢liminnte this varistion, the welght of wool

from Romney x Southdown lambs at varylng intervals
during the season hes been determined. The figures presented
in Table 4B wepe obiained from 8 loeal mwmamﬁ m’&m& in the
1951/52 geason.

: ﬁ T&Eﬁ ﬁ% i ?&%
’ LAMBS KILLED

AVOrage 4DBe ;

15/92/51 2420 27,000
22/12/5% 24 4O 20,000
1/ /52 2,60 11,000
8/ n/52 2.8, 24 -

The drafts of lambs recorded on the 15th and 22nd December snd on
st January were almost exelusively of Blackface woolly lanbs

(1.2 Rommey x Southdown). The lest draft, (8/4/52) was the tail

In view of these weights of wool, the Following
liveweights were speeified as belng indicative of "killable”

condition.



3 2LV EWELEY Period @@@@ﬁﬁmﬁ@@
70 Tba. Before 15th December
705 1b8. | %ﬁ%& to 31st December
740 lbs. After Jist H@%mm%%&%

The liveweight that indicated Ykillable" condition therefore
varied with the stage of the sesson. For example, if a lamb
reached 70 1bs. before the 15th Decembery then ?& 1bs. wap the.
criterion of selection. If, however, it resched 70 1be. on the.

16th Degember, then 70.5 lbs. wae the criterions The wei

ght om
any day wes estimated by interpolation from the weight at 10 to

14 day intervals.

shows the mean days to reach killable
Wﬁﬁﬁhﬁ w‘ﬁﬁ} for single lambs, and '
(2) for twin milking lambs.
| . TABLE - 39

Ao

| ROMNEY ;V&gﬁh@w&w% Ewes
ether Labs 110.1 (19) | 401.3 (5

S« 18.7 7.0

|Ewe Lambs 134.6 (19) 129.3 (%)

SaDa | 35ad 1244

(Runbers of Lambe/Group in brackets)

Vether Lenbs 162.8 (42)

SeDa 35,0 10.7
amb 185.6 ( 9) 161e5 (12)
e Da ﬁt}mi% ﬁ%a @

{ Nafibers of LAEDE/LTOUp 1Nl Drackess)
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(A) ARALYSES OF VARIANCE SIRGLES
w&fﬁ%&m i L 85 ’ e 8o ‘ Wa
Sex 1 5,401 50 55101, 30 he56
Breed 2 542,00 271,00 <4 WS
Interaction 2 1,990,22 995,11 <4 (P
Erroxp 15119.60
TWINE (Milking Lanbs)
%%w %@ Flg gﬁ% e So @‘?&

Sex 4 350k 42 3,0hlie 12 2,07 NW. s,
Breed 150150 43 R07.22 <4 N, Ss
Interaction ﬁg@%m 82 14010, b <4 s Be
Error 14416430 |

Apparently there @M no significant breed differences
in the time teken to reach a "killeble" weight. The
in sub-groups in Teble 45A, the growth retarding effects of the
milking treatment (Teble L5 B) and %m influence of birth
differences exieting between breeds, have @m tended to reduce f@ftw

small mm%m'&

existing true differences to & minimum, The m,mmmemm@ Bex
mm@mmm seen in Teble LIA are consistent with the greater

birth weight of the male lambs (see back, Teble 32).

Because of the confliocting nature of the varisbles

emmerated, these varlsbles, must on this cccasion, be considered

as part of the respective breeds ability to growssnd conseqiently

it may be concluded that no breed showe a cmnsistent sdvantage
in the time taken to remch a "killsble" weight. .
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@ENERAL DISCUSSION,

' One of the evident findings of this study is that
the various factors affecting the growth of lambs are interrelated.
¥hile the milk consumed by the lamb ie apparently the most important
of these, its true value relative to the other determinents, is not
known as long a8 the effeets of each are conmbined In order to
estimate their relative separate value, a diagrammatie plen of

factors affecting the liveweight gain of 2 lamb has been constructed,
see Fig, XIII.

sinee milk exerte & profound influence on the lamb's
liveweight gain early in ite life, only the first 6 weeks after
birth have been considered. Fig XIII shows that 5 main factors
determine the mmount of liveweight gain made by the lamb, These
may be divided into 2 classes -
(1) enumerative factors, vhich limit the lamb to one of & few
types such as sex, lambe being otthr males or femasles; and
birth reak or breed, and
(2) measurable factors which vary from lamb to lamb, vis:
gquantitative uﬁ.lk. consumption and birth weight.
Beecause the enumerative factors are coneidered to be only functionse
of variation in milk yield and lamb birth weight, they have been
- grouped with error variation and termed the “minor factors" ().
Each of the meacsursble factors of lamb gain will now be considered.

The quantity of milk consumed by & lamb has been
found to determine largely, the extent of the lembe growth.
The milk yield of the ewe, will vary in response to factors
conditioning ite produection and these also may be divided inte
enumerative and meassursble groups. Breed, age, number of
lembs, time of parturition amd error, constitute the group of
enumerative factors (My) affecting the milk yield of a ewe.
Rutrition, both pre- and postepartum, and the liveweight of the
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ewe, are the messurable factors affecting milk yield, Wallage
(18) hes found that the cuantity of milk produced by a ewe is
ww%m&mmw am@mmm by the ewe'e liveweight and food ;
mmmmwmm :m '%;;Mﬁs work all the ewes were pasture fed snd no @ . .u.
. measure of their mwmm mmmw wag made, Consequently, nutrition
and the "minor" factors (M) have been grouped together and will
be contrasted with eve liveweight as determinemte of milk yield.

similarly the birth weight of a lamb is determined

by (1) enumerative factors comprising breed, sex end birth rank
ete (Mp), and

{2) measureble factors of which the e&m‘&a liveweight and
nutrition are the most important. Ae in the determination ¢f
milk yield, nutrition of the ewe has been grouped with the (M)
factors and this group will be contrasted with ewe livewelght: .
While the series of causes is now terminated, it must be WMM@&
that each factor shown in PAigXIII has its respective sesenblage
of causes bud ‘m@y are beyond the sgope of this investigation.

As is shown in Fig  XIII, all the main measurable
factors, mwm% of the ewe, liveweight of the ewe, milk yleld;
lamb birth weight and lamb livewelight gain, are mwmmmm

It 4o proposed to determine, from the correlations
exie ting %Mw%«m them, some measure of their MM%W
individual efrfects (excluding ewe nutrition) on the growth w the
lamb, '

wright (78) proposed the method of "path cosfficientse"
for determining the relative value of sets of interrelated factors.
The eoefficients express the degree to which variation of a given
wm is determined by each @MMMM& cause, It has been
found previously that only the %/L Cheviot ewes end lembe have
given significent correlatione between all the factors under
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consideration. It 1s possible that the milking treatment has

disguised the relationships in the Romney group and mey have
altered the true form in the 3/1 Cheviotes In spite of this
@@&i&fi@&%&mﬂ the correlations found for the %/ Cheviots have been
agsumed to indicete the true relationship exieting between %&%
determinants.  Wright (78).in presenting the mw@hmﬂ,‘@%%@mgaﬁ
that the coefficients are only mathematical ﬁ@mmti&mé anﬁ1%%m£~k
the value of the analysis depends upon %h% validity of the
graphieal ww@aw&%akﬁmm of the w&mum& w&&&%%w&an

It will be mmmmm that the graphieal m«@wwmmm
in m@mmm mw show the true eituation snad mmmwmmw the
values of the path coefficients shown in Tsble (50) are
wwwm%ﬁm%w of *@m normal relationship between ﬁ/tyﬁ. mmm
ewes and their Mm%mm

TABLE « §0
erﬁmmwmm PANC] |

CXMuMm%M by mm ﬁ:‘%mﬁ"ﬁ’wﬁw’m {% Lenbs & 12 %Wm}

Minor factors (Mw Ewe mv«wmégm %ﬁlm@m m@wm (u )

plue mirition of hs (2 weeks post~ o mw m@zmmw m
. ewe \ B partum) th
825 .30 .7 633
Yield of " . . Birth Veight
HMilk | - of lamb:

| w%ﬁ

.

T.amb MWWWM
gein 0 - @ weeks.
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It must be remembered that varistion in the

quantity of mutrients consumed by the ewe (pre-partum) will
influence both the yield of milk and the birth weight of the
lamb, The effects of milk yield snd birth weight on lamb gain,

though apparently separate, each contain a portion attributeble to

the effeet of variation in pre-partum level of nutrition. IF

it is assumed that this effeet is equal in both milk yield and

birth weight, then it can be shown that the birth welght of the

lemb was possibly more important as & determinant of mmh,

(1livewelght gain) than milk yield. The accuracy of this

assumption, however, camnot be estimeted because of the m ture

of the available data and consequently the greater apparent

Cw

'm'ww@ data.

importance of lamb birth welght ae & determinmant of lamb growth
is postulated with this qualifieation.

It is alse ammm that the livwmgh‘ﬁ of the 3/ Cheviot
ewe is more important tham the bulked group of minor :ﬁmmm (4,) end
:!.mm:t of nutrition in determining the birth weight of the lamb,

\ In the determination of mm yield the mm@v factors
(M.J and nutrition, exert a mich greater influence than does the

‘livwm@m of the SWO. It wcm:m ssem that m@ individuality of

the mm was ‘hh@ main mafmv sinece the eom@memw of M@ (v:z.% age
and rumber of :‘tmﬁm) and %w level of nutrition, were mual for

Call the 3/& mvimt ngwhmh@r this mamwmmww ig of & %m@

@;&mmm m* tm@ environmental mmw or e%wm a fm&@mm of an

mvimx&mmta%gw%lw mtar&@mm, cannot be determined from the

500000

| '}i“h@ 3/1;. Cheviot and ﬂamw ewes of this investigation
have. Wm eons tdered m@wwmmmva of the & ywr old ewes which
fmfm thetr #espective populations.  No similar inference has been
mm ﬁw;xwmmg mm 1 Cheviot ewes, however, That the 3/&. Cheviot
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and Romney ewes pm&et almost equal quantities of milk is
sufficient recommendation for the 3/) Cheviot in itself, since
the Romney ewe has previously been established as an excellent
milkers Because of the dintnrbing c.f.‘reet of the milking
treatment on the growth of the "milking" lembs, the small
differences in growth exhibited by the resﬁective breeds should
%08 ba feken ns indicative of tees 4lffesaese exinting Vetveen
them. An slternative plan of experiment envisaging this effect
would be necessary if the merits of the two breeds as producers

of fat lamb were to be accurately determined.

It is suggested that the amount of proteinm in milk
is the Iimiting factor to lawb growth in the Piret weeks of 118,
The determination of variation 1n.1nd1vimzfa1 ewe's milk protein
would have %o be iaasnred in order %o ierity thiss

In view of the apparent growth similarity of the
3/4 Cheviot and Romney lanbs, thé selection of the Cheviot to
replace the Romney will depend upon finding some otheh;:cmaﬁcri
in which the 3/4 Cheviot is sﬁptr:lbé. The .relatively greater
prolificacy of the 3/i Cheviots, resulting in a greater number
of lambs being produced, per ews, is one of the evidewt advantages
exhibited by the Cheviot ewes.  The resulting increase in
immediate efficiency of fat lamb production im an aim of this
type of farming where speedy "turm round of stock is essential.

The problem of inereasing the number of such Cheviot
ewes can be accomplished either by crossbreeding from purebreds
or by interbreeding the crossbreds. Since the first alt‘q_'m tive
entails the added maintenance of the purebreds, it seems likely
that the fixing of an inbred crossbred (e¢f Corriedale) is the most
logical course. That the advantage in #mnﬁcacy exhibited by
the Cheviot crossbred is & function of its hybrid ‘bmging and



- 116 -

would tend %o be lost in the process of obtaining uniformity
can only be suggested, but to elucidate such problems the need for
further investigation is felt warranted.



ARY CONCLUS

PART I ;
The livewelght veriations of three groups of Homney

ewes of different strains, one group of hslf bred Cheviot ewe

and one group of threequarter bred Cheviot ewes have been traced

from mating to the weaning of thelr lanbs.

The T» Romney strain and the half bred Cheviolts made
-marked body tissue increments during pregnency and possibly %o a
lesser extent during lactation. This feature sccompanying
their relatively low initial m&fwmm% pointe to & previous

subnornal level of mmmm@m,

The relative loss in body welght of ewes during
lactation was found to be greater in those groups with a larger
number of twin lambs. Thig:ie consistent with the Lfinding that

n single lanbs.

to deplete the ewe's body reserves more th

The threequarter bred Cheviot ewes produced a

@wm&‘mm percentage of twin lembs when mated to Southdown rame
than @i‘%m@rw the mean of the Rommey sirains or any individusl
straln. The half Cheviot group dld not exhibit any

bearing superiority though it produced more twin lsmbs than Hwo
of the Ronney strains.

An snomglous sutumn drop in livewelight mm Tound

in all groups of ewes and was pesibly related to the toxie

nature of ryegrass (Lolium peremne) white clover (Trifolium

rep } pasture.
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BART II |

The quantities of milk produced during a 12 week
lactation were measured for ewes of Rommey, 3%/4 Cheviot and %
- Cheviot breeds, all rearing twin lambs. A mean daily yield
for the 12 weeks of lactation was ecaleculated for each ewe in
the milking groups. These mean lactation daily yields or
indices were averaged for each breed and those of the Rommey
and 3/4 Cheviot groups were found to be very similar, the §
Cheviot group being less than either of the fomer groups.
The lower milk yield of the § Cheviots could in part be
attributed to their lesser development, consequent upon &
previous subnormal level of nutrition. |

The variability of the milk indices of the 3/i Cheviot
group tended to be more than that of the Romney group. This
diversity was considered to be due not to the genetic effeet of
crossbreeding, but rather to the lesser degree of artificial
selection applied to the 3/) Cheviots.

The meen lactation ewe liveweight and also the
weight at 3 weeks post-partum were found to be significantly
correlated with milk index in only the 3/ Cheviot group.
(Again the weights of the 3/} Cheviot and Rommey ewes exhibited
similar means but widely diverse variances. The greater |
variability in liveweight found in the 3/4 Cheviot ewes was
considered to be casused by the relatively lesser smount of

selection applied previously to them.)
[

Birth weight of the lamb was found to be significently
correlated with the ewes subseguent milk yield again in only the
3/4h Cheviot group.  The variability of the 3/i Cheviot birth
weights tended to be greater than that of the Rommeys.  The
significent lamb birth weight - milk index end ewe liveweight ~

milk index correlations have been attributed to the interrelation
of these factors.
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PART XITL.
The milk produced by the experimental ewes was

analyeed from composit es taken at regular weekly intervals during

a 12 week lnetation. Rommeys and threemearter Cheviots were
found to differ Mgmmmm‘&m in the percentage of the following
whole milk comstituents - Total Solids, Solids-not~fat, Fai,
and Protein. In all constituents the threequarter Cheviot
percentage was the higher. Significant differences betwee

the percentage of Totsl solids, Solids-not~fat and Protein were
found between (1) % Cheviot and Rommeys, and

(2) L cheviot and 3/3 Cheviot ewe milks for a
12 week lactation. Lactose, Ash, Caleium and Phosphorus
were not found to d4iffer between any of the breeds. The fat
percentege of the milk produced by L Cheviot swes was not
significently different from thalt expressed from either the
ﬁammw or the 3%/1 Cheviot ewes. The milk produced by the
mmw ewes was gqualitatively similar to that reported by other

workers for ewes of the same breed.

Adverse weather conditions, (rain) were sssumed to
have raised the percentage of $total solides snd fat in milk on

two occasions.

It was found that fat variation between sampling dsyse
was much greater than that between ewes, indicating that varietion
in fat percentage is more resdily effected by environmental
agencies and imaeccuracy of measurement than by variation in the

ewes® physiological ability to produce milk fate

The advance of lactation was found to influence
significantly the percentage of each constituent in milk to a
greater or lesser degree. %/h Cheviot ewes, similar to ﬁmmxw
ewes, produce little carotene in their milk fat but there tends
to be more vitamin A in the fat then is present in e%mw; cow milk fat.



PART IV
The birth welghts of all lembs were recorded end

these indicate that Bomney ewes mated to Southdown rams

grym@mm twin lembe significently heavier than those produced by
3/h Cheviot or ; Cheviot ewes (insufficient single lambs availible
for comparison). It was also found Mxm male and single lambe
in the three breeds were mﬁmm:ﬁ. feantly hwvmw at birth than
female and twin laubs respectively. A comparison of birth

weights of lambs produced by 'ﬁkwm@ groupe of Romney ewes

different strainse showed no sipgnificant straein differences.
Male and single lewbs were again heavier within these strains
than fensle and twin lambs respectivelye.

The sbnormal treatment received at milking served
to disturb the correlation between birth weight and subsequent
livewelght gain of the lambs.  In the bulked Rommey strain group,
however, this correlation was highly significent for gein fron birth
to 6 weeks and birth to 12 weeks. The strain group had not been
subjected to the milking treatment.  When the liveweight gsins
of the Romney lambe (non-milking) were compared on an equal
birth welght basis, it wae found that the di fferential effects
ent in
can be sttributed to the depressing effect of castration on the

of *ﬁw were not appayp the gein to 6 weeks of age. This

liveweight gein of male lambs. In the pericd birth to 12 weeks,
however, the wether lembe (compared with females on sn equal birth
weight basis)

showed slgnificantly greater liveweight geins. It
was concluded therefore that fectors, in addition to greater birth
wm;gh% probably of en endocrine nature, have resulted in gres

ier lambse

rate of growth in wetl

The gquantity of milk produced ?w the ewe was found

to influence significantly the liveweight geins of the lambs in
the first 6 weeks of life. This relationship was only found
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in the Romney and 3/4 Cheviot groups since chanece variation,
consequent upon small numbers in the § Cheviot group, disguised
the correlation. From 7 to 12 weeks of age the liveweight gain
of lambs in the Romney and 3/4 Cheviot groups was found to be
lmoorrmm with the milk ml: of the ewe.

, The method of considering such correlations on an
accumlative time basis was found to over estimate the strength
of the milk - lamb gain relationship in the 7 - 12 weeks period.
The combined effecte of - '

(1) variation in birth weight between breeds and sexes

{(2) variation in milk yield between breeds |

(3) sexual differences direetly influencing liveweight gains, and
(4) the MW‘nﬂhmc on growth of the milking treatment
upon the liveweight gaine of the lambs of the milking groups,

was found to condition no significant differences between breed
liveweighi gaine from birth to 6 voelm of age. e differences
were found for the same groups when birth to 12 week liveweight
gaine were considered.

To estimte _relativc milking ability between the
Romney strains, a comparison of their lambs liveweight gains
from birth to 6 weeks of age, was made. The lack of
significant difference between any of the sub-groups of this
comparison, (viz: sex, birth rank and strain) more especially
birth renk, suggests that on this oceasion, livewelght gaine
of the lambs were not an accurate measure of the ewee relative
milk yield.

The guantity of fat or energy in the milks of the
respective breeds over the 12 weeks of lactation have been
caleculated. The 3%/ Cheviot ewee, because of their higher
milk fet percentage, have yielded significently greater quantities
of fat (and energy) in the period 0 - 6 weeks, The 3 Cheviot
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swe, while MWW&: a highey mean milk fat pwwmmm for *ﬁm
‘period, have m&mw less fat (end mm*ggw because of '&m
smaller quaniity of milk produced from birth to [ kam - The
m.:ﬁ*ﬁ“mmw mymm between the & Cheviot and the Rommey smd
3/% Cheviot is, however, not significent

- The fat percentage of ewe milk tended to have a
negative relationship to the quanitity of milk produeed hy the
ewe, indicating that 8t percentage is not indicative of the
quantity of fat ylelded over & given periods  Since the
guantity of fat was considered more inmporiant in determining
lamb growth, it was correlsted with the amount of livewelight

gain made by the respective ewes' lambe. In the x&@%@é&
birth to 6 weeks of age no relationship was found between the
quantity of fat yielded by the ewe and the growth of her lambs.
In the same period, however, an aecumlated me mrfmmmw
was found wggmmmm in both %/4 Cheviot and %xmw wﬂv@m@&

This finding can be considered as ;mmmmm% a %mwm:k relationship

between the total calories consumed by the lamb and the xmmww@
in livewelght from birth to 6 weeks of age. It is suggested

that any sighificant correlatione between 1amb gain and either fat

or energy yleld in the period 7 - 12 ww&mw are mm@m&w M’
variation in the two Wmmlm in ﬂ&&w same @wwmm and not of
variation in fat or energy yield wmxmwz Mz wmﬁwmw in
1lamb liveweight gaine ‘

A possible relationship between the amount of protein
;ymmm in »ilk by mmm@* and 3/&@» emmm ewes and thelyr respective
lambs' gains, was founda

A comparison of the age of lembs when w&m@imﬁ*w to be
of “killeble" weight, showed that 3/4 Cheviot x Southdown lambs
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took slightly less time to reach this weight then dld lambs from

Romney mnd,%‘ﬂhevimﬁ ewes. These differences; however, were

mmt\fmumaﬂﬁa ﬁﬁ statistically significant.




ABSTRACT

Romney and Cheviot Threequarter bred G
year 0ld ewes, 2ll with twin lambs, were found to
produce similar quantities of milk in a 12 week
lactation.

The Cheviot halfbred ewes produced less
milk then either the Romney or 3/i Cheviot ewes but
the dieadvantage was not thought to be of an
hereditary nature.

Both Cheviot groups of ewes gave
significantly richer milk than the Romney group.

Vhen mated to Southdown rams the ewes
‘of the Rommey and each Cheviot breed produced
lesbe which made similar liveweight gains.
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APPENDIX TABLE - 3

Source ag | 8.8, 1% F

Total 25 | 15.87
Between breeds 1 b 75 he T3 %.65 | 14.335 =e

Betwecn ssmpling o
days 11

Fo il hek6 | 10.33 e

Eerop 414

1% 7

Souree daf He Do

Total 23 3,28
Between breeds 4 0.95 «95 .65 | 175 ®=

Between sampling
daye 11 2.02 .48 b b6 9,0 o8

&
‘4,«(5
s

Epropr 11 s

ey and 3/L Cheviot

Sov pom ar e B

=

Total 2%
Between breeds 14 10,84 10688 9.65| 12.21 ee

Betvesn so

1 28.1% 2.56 | 2482 L. 06| 3Z.2n

Brrop
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PROTEIN % - Romney and + Cheviot

Source af | 8.8, | M.8. 1% b

Total 21 | 2,16
Between breeds T ] 013 | 0,13 H.91 ®
Between sampling

days 10| 1.81 181 .85 | B.2%
Error 10 ] O.22 » 022

% and 3/h Cheviot

Total 21 230
Between breeds 1| 0.35 | 0,46 10,04 | 2.30%2
Between sampling

days 10 | 1.7% «48 4.85 | 9.00%%
Errop 10 20 .02
TOTAL SOLIDS -~ Rommey end & Cheviod

Source ae | s.s. | m.s, 1% ¥

Total 29 127.59
Between breeds | 1 | 2.20 | 2.20 10.04 |11.52 =e
Between sampling

days 10 | 2814 | 2041 he 85 |12, 62 we
Error 10 | 1,91 | 194

+ end 3/k Cheviot

Total 21 | 29.13
Between breeds 1] 2,09 | 2.09 | 5.96]490.00 | 8,43 »
Between sampling

days 10 21056 | 2,46 185 | 9.92 ==
Errop 10 | 2.8 Q@%&ﬁ




Appendix Tsble 3 (Contd.)

af | 5.8 P
23 | 8,20

sampling
daya 14 550 | 0,09

11 | 4.6 15

%
o
3
[
5
a2
i
Z
e
%
@
LS
2
2
“nd
%/f?

% Cheviot

3

&
i
B
)
£
s
)
@%

s
%
g

Y

- g g o
& %m \g\ iﬁ %i%xw t‘ﬁ) & gsm 41

e <]

#%
A
%
W
;
§7=
2
e
AR

=
=
%

Wi
sl
E

PN
6

. breeds 1] 115 | 115 [4.96 3+97

n sampling
ay & 10 ﬁﬁwi}&

£
i
2
o
&g
’
E
@
)

10, %Eﬁj}, B

53

i)
]
3
“&
i
P
S’
%
9
[
E
Y
3




{ Contd. )

Cheviob

Souree gf 1 Bals

s i g

G

Tot 8l 21 | 6.1
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1 O « 12 weeksg &mﬁf& Romney x Southdo

e Lanbb e

Source of ﬁ&%@ of Bquares.& Prgdu ote Errors of Eetimate
Variation | 8f | 8x° Sxy v g £8 ag Mo 5

Total 67 | 259464 | 560.99 | 4386.75 2075, 49 | 66

% - Birth
ank
Combinationg3

Epror 6h | 171,66 292.52 | 3200,79 696.05 |63 11.05
2377kl | 3 | 792448
Fwm 7le72 ¢®

ARALYSIS OF ADTUSTED GAINS

Souree ae B 88, 1, 8
Error 6% 696411 1905

Therefore differencen beltween sdjusted nesn geins

(eee Table 36} required for significence i 2,02k lbe, at 5% level,

68 Romney % Southdown Lambss

Eume,_oF o m@wm & Produgte |[Errors of L6timate
Souree ag 8x2 __ Sxy ay@ 88 3£ .8

Total 67 | 299.65 | 362,06 | 1798.92 [1251.70 |66
Sex «~ Birth
Rank . aa
Conbinations | % | _6h.98| 462,08 529,88

Eryor @h | 178,66 210,04

1772
13517 | 3 | 45.06
F o tablh N8

Pe0B, 5 635 @f » 2.78
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