Lincoln
’University

Te Whare Wanaka o Aoraki
CHRISTCHURCH<NEW ZEALAND

Lincoln University Digital Thesis

Copyright Statement
The digital copy of this thesis is protected by the Copyright Act 1994 (New Zealand).

This thesis may be consulted by you, provided you comply with the provisions of the Act
and the following conditions of use:

« you will use the copy only for the purposes of research or private study

« you will recognise the author's right to be identified as the author of the thesis and
due acknowledgement will be made to the author where appropriate

« you will obtain the author's permission before publishing any material from the
thesis.



A COMPARISON OF THE LACTATION PERPCRMANCES
BETWEEN ROMEEY, CORRIEDALE AND
MERING EWES UNDER HIGH OOUNTRY CONDITIONS

A& thesis
submitted in pertiel fulfilment
of the requirements for the Degres

of
Haster ai“ Apydeulburel Science with Honouwrs
in the

University of Canterbury

by
G.H, Booles

Ldnooln Qollege

1966



I, INTRODUCTION
1¥, REVIEW OF LITERATURE
1. SYNOHRONISATION OF MATING
(a) Suppressien of aesw'
(b) Synehronisation of Oestrus
(o) Fertility Following Synchronisation
(4) synahronisation of Gestrus by the use of Rems
2, MEASUREHMENT OF MILX YIELDS
3¢ EWE LACTATION
(o) ¥41k Yielda
(b) Lactation Curves
(e) Milk Composition
(@) piurnsl Veristion in Milk Yields
he PACTORS AFPECTING MITX YIRLDS
(a) Munber of Lenbs Suckled
(v) Birth Veight of the Lanb
(o) Live Weight of the Dwe
(4) Age of the Ewe
(e) Sex of the Lond
(£) Breed
(z) Time of Lonbing
{h) Gompetition with Wool
(1) Piane of Mutrition
5 FAT PERGENTAGE/GROWIH RATE RELATIONSHIPS
6+ LAMB GROWIH/AMIX YIELD RELAYIONSHIES

10
12
16
16
19
23
28

‘3‘

3

33

¥ e ¥EU

35



It

8, RFPICTENCY OF LIVE WETGHY GAIN

" MATERTALS AND METHODS

1, ANDIALS
{a) Nunbers
(b) origin
(e) Health
(@) Live weight
2. OLIMATE
(a) Reinfall
(b) Temperatures
5e VEGETATION
(a) Botanicel Analysis
(b) Nutrition
ko SYNCHRONISATION OF MATING
(a) Materisls
(b) Methods
5. MEASUREMENT OF MILK YINIDS
(2) Layout
(b) Materiels
(¢) Mothod
(4) Diurnsl Heasurements
6, MBASUREMENT OF MILK GOMPOSITION
(a) Fat Percentage
(b) Solids-NotFat
{o) Protetn

1A
S
L1

E&E&EFFELER

E & &



iv

(a) ash

Iv. RESULIS

2e
5o

5e
R
s
8
Je
10,
1,
12,

136

ORI e {I!x{m“ OF MATING
m m PROTOOM

(8) Bivth Weights

(b) Lesh Vedghts

(e) Leok Gaing

LAME GROWIN/AMIE TIFLD RRLATIONSHIPS
FFPICIENCY OF LIVE WEIGHT GAIN

BIRTE WEIGHT/GROWIH RATE RELATIONSHIPS
PIRTH WEIGHT/ARANING WEIGH? RELATIONSIISS
MITK YIRLD/VEANING WEIGHT RELATIONSHIFS
EVE LIVE WEIGHDS

LIVE WEICETAMLX YINLD RELATIONSHIPS
OOMPOSTIION

(=) Totsl Solids

{b) Pat Percenteges

(9) Pat Percentege/Growth Rate Relationship
{¢) Bolids-Not~Fat

{8) Protein Porventages

MESCRLLANEOUS

{a) Heslth

(b) Weaning

91
o1
92



Ve

VI
vix,
ViII.
IX,

44  CYNCHRONISATION OF MATING
(e) Factors Influencing Synchronisation
(b) Pertility Following Synchronisation
2, MILX PRODUCTION
(n) Mi1k Yields
(b) Shepe of the Lastation Curve
(o) Vethod of Milk Measurement
(3) Efficiensy of Live Weight Cain
3¢  CROWIH RATES AND CORRELATIONS
{a) Growth Rates
(b) Growth Rate/Milk Yield Relationship

() Birth Velght end its Relationship to
Prognstive Choractors

(@) Ewe Live Veight and Milk Yield Gorrelations
he MILK COMPOSITION

(a) Fat Peroontages

(b) Solidg-Not-Fat

(o) Pat Percentage/Crowth Rate Relationships
CONCLUSIONS
SINBIRY
ACKNOWLEIXHTRTS
RIPERENCES

101
10b
107
109
109
10

112
115
116
116
118
119
21
124
127
128
134



1,
24
Se

T

5 4
6a,
6b,
Ge,

7s

8a
Je
10,
e
12
138,
13be
130,
L™
154
16,
17
18,
18a,

Milk Yields for Verious Broeds

¥ilk Composition for Varisus Breeds

Bwes Synohvanised in all Breeds

Spread of Oestrus in sll Breeds

Synchronisation of Lanbing

Spresd of Lanbing

i1k Profuotion for Bucosssive Stages of Lactation
Romoy Milk Production |
Corriedale Milk Production

Herino ¥ilk Production

Analysis of Veriantge « Milk Production Aversged
Over 12 Veoks

Lanh Live Weights for Suceessive Stagesz of Lactation
Anelysis of Varienne « Lanb Birth Velghts

Anplysis of Vavianse « Lank Weights st &6 Weeks

Anplysis of Varienos - Lanb Weights at 12 Weeks

Romney Lasb Live Weights

Corriedale Land Live Weights

Herdine Lesb Live Weights

Lanh Gains

Anelysis of Voriance = Lanb Gadng for 12 Wecks
Anglysis of Voriance - Lenb Gains for the Pirst 6 Veeks
Analyais of Variangse « Lesd Caina for the Second 6 Weeks
Larb Crowth - Milk Yield Relationships

Efficiencies of Liva VWeight Ga&n

17

53

53
55

57

58

€0
64
63

65
65

67
68
65

33



15,

2%,
224

23,

254
26,
27
28,

29.

354

vid

Birth Weight « Growth Rate Relationships
Corselation me for Bﬁrﬁh Wedght/Meaning

Corvelation Ooefficients for MK YieldMeaning
Teight Relstionships

hverspe Vemnlng Walghis and MAlk Yield Values

Moon Bwoe Live Weighta

Ewe Liva Yalshd/Atilk Yie2d Relationship

Total Soldds Por o 12 Week Leotation

Analyais of Varismee « Total Solids

¥od Papgentoges for Duccossive Stages of Lastation

Inalyels of Veriance - Fab Pergentages for the Sesond
6 Week Period

Anelysis of Varianoe « Pat Pergentages for the 12
Waoek Period

Rommey Fak Pergantoges

Corriedels Pat Peaxoontoges

Horino Pab Peroentagos

Fat Peroantages/Orowth Rete Relationship
Solddn-HokFat for a 10 Wesk Lastation

Composition Velues in the Twelf'th Wesk of Lestetion
Inddvidual Protein and Ach Contents of the Milk

T
»
7
%

78
81
81
83
83

83
85

&

87

83
89
g2



0.

Shepe of the Lestation Curve

Milk Tields for Remuey, Corrielsle snd Mexino Hwes
Diurand ¥ilk Produstion

Lanb Growth Rates

Mewino Birth weight/Weoning Weight Regressien Equation
Romey Milk ¥ieldMeaning Wesght Regression Equation
Nerine Milk Tield/Feaning Weight Regression Equation
Pexrdentago Totel Solids

Fercentage Fat Anuiysis

 Percentoge Solids~Nob=fat

E BRI IISTRYN



Ie
ix.

xv,

A Typionl Exemple of the Tussock Vegetatdon in Spring
The Layout of the Temperery Yards for Milk Measurements
A (loss up View of the Method of Oxytooin Injestion
The Method of Restraint for Milking Purposes

s

Lba



Faotors which affest the growth of the lamb are of considersble
soononis importance in andmal profuctions Most workers in this field
have shown thet growth rates are influenced to a large extent by nilk
production, eéspesislly in the esxly stages, hence the study of the
yields, composition and persistency of lactation is of the utmost
inportance, In New Zealand, velstively littls irformation 1o availehle
on the yields of the various breeds, exospt for thet of Barnicost (1549,
1957) 5 Heaxt (1961), Goop end Drew (1963) ond indirectly by the weight
gein of labs (Coop, 1950).

Information was sought in this trinl en the lactstion performances
of the Merino, Corriedele end Roumey owes praging under High Gamtxs"
conditions, No records are availeble on the milk production of the
Merino ewe in New Zeslend, although Hart (1960) hes imvestigated the
yields of Corrdedales under penefeeding conditions, while Barniccet
(1949, 1957) made & comprehensive study of the milk production of
Romneys 4n & North Yaland W1l country environment,

This trial wns desipgred 4o messurs the relative milk yields snd milk
composition betwesn three breeds run in this environmemt. Although
the Merine is the predominent breed in the High Country, it is of interest
to measure the silk yields and growth retes of Romeys on tussock
grazing, It would be natursl to assume thet the yields of the Romnay
would be depressed by introducing them into the tussock enviremment,
but the extent to which this mey ocour, if it does, is not known,
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Similarly the persiatenoy of lestotion in relation to weening dates is
far from clarified, In this triel it is hoped that soma of these
questions can be answored so es to extend the knowledge on yields,
growth yates end the suitebility of b subsequent wesning date,
Considersble work has been dons in other enviromments by Clevk (1954},
Barndeont (1957), Prowm (1964) end Prenklin (196L) who have investigated
the possibility of weening lenbs ecrlier, vaﬁ.maw further information
on the relationship between vilk yields and wemning weight would be
desipable,

Humsrous oversess workers have investipgeted the milking cspecity of
varions breeds, thus Donsma (193%), Wellaos (1948), Thompson snd Thompson
(1953), Burris and Baugus (1955), Bunter (1957), Owen (1957), MeCance
(1959), Lloyd Davies (1963) have &ll emphasised the importence of milk
vields as regerds loxb growth rates, The literature veleoted to the
effects of birthweight on milk yields and growth rates and ewe lives
woight on milk yields is varieble, Similerly the reletionship between
milk composition end growth rates is not fully established,

In this expériment the mating was synchronised so thet the owes
would lemb over a short period, This was done to ensurs that the lenbs
were of comprrable sges so that socurats relative yislds could be
mengured, Although ample datn is oveileble on the hormonel synchronisos
tion of mating with Merinos, the literature on the Romneys end Corriedales
is small, Hence comperdison of the suppression end synohronisstion of
oeatrus cyoles and subsequent fertility between breeds is worthy of
investigation,

The oxytoein method of milk removel, a technioue developed by
MeCanae (1959) has proved extremely successful with Merinos, Whether
this technique is equelly effective with Corriedales and Romays is not
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knewn, consequently this study provides an cpportunity to investigate
the nethod further, The mjority of milk yleld stulies involve the
use of the ledb suckling technique, however the cxytooin method wes
prefered in view of fever assocleted ervcra,

In genersd 1% is hoped thet this trisl will increese the knowledge
on some of the fagtors Miumaimg growth rates both mﬁiﬁaﬁvm and
qualitatively in this somewhat different environment,




The objective in synohrenisstion is to inersase the runber of ewes
exhibiting ooatrus on any one day of the ceslrus ecycle., This has boen
sshisved by progesterons and progesterone analogues ndministered os o
suboutaneous injeotion ar by an impregnatod sponge which is inserted in
the vagina of the ewe, Similarly congideveble use hes been mede of
rams to synchronise ewes by converting a ®gilent” heat into an obsorved
hent ot the beginning of the breeding sesson (Radford end Watson, 19573
Higar, 1963; Coop per. comm.)s

The physiclogicsl basis for studles of syrnchronisstion ig well
) Progesterone produced by e corpus luteum (C.5.) ina
normal oycle, inhibits maturstion of the Graffisn Follicles, Upem

regression of the O L., follicular maturation commences and an overien
eyele consisting of follicle growth, cestrus and ovulation proccefs
(Lemond, 1964), fThe O,L. of the ewe ceases to secreta significant
smounts of progesterone 1-2 days before the onset of vestrus (Edper snd
Reneldson, 19583 Short and Moore, 1959 Shord, 1961) and mey be
sbsent during cestrus (Short, 1963), Methods of deteeting progesterone
in the blood are not very sensitive (Bdger and Ronsldsen, 1958) snd as
Brush (1962) points out, doses of 5-10mg, of progestercne per day are
undetectsble, yot it is Imown that SelOmg, will suppress oestrus,

Hoat of the physiclogicel problems relating to the general fisld of
eynchrondsation sre to be found in the suprression of the costrus oycles,
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synchronised within a peried of M hours, However fertility after -
shrandsation hes, in & 1ot of cases, been poor (Robinson, 1956, 1958}
Davies and Dun, 1957; Iunter, 1954) the reasons remaining cbsoure,

Dutt end Casids (1%8), e'my, Pope and Casida (1950), Hunter
(1954), Robinson (1956, 1958, 1960, 1961), Denny and Hunter (1958),
Breden et al. (1960), Lemond (4960, 1964) have s)l shown that ocestrus
and ovulation con be suppressed during the breeding wamﬁ by daily
injections of 5-10mg, of progestercne end that owilation accompanied
by oentrus occurred within a few days of cessation of the treatment,

Dutt and Caszida (1948) investigated various dese levels finding
10mg, per day was the optimum, TInoreasing the dose to 20mg, per day
or 40mg,. every 2 days gave no better suppression than 1Omg, while doses
of up to Ymg. every 4 deys gave poor results, With 10mg,., osstrus
ocourred 72 hours sfter progesterone withdrswal, Similerly 0'Mery,
Pope end Casida (1950), Hunter (1554), Robinson (1956, 1958, 1960)
indicated that 10mg, per dey for 16 days suppressed ocestrus snd ocvulation
satlsfaatorily and no great adventage could be cbiained by giving doses
greater than this, Twenty mg. every 2 days pppears as good as 10mg,
every dsy (Robinson, 1958; Braden et el,, 1960; Tawond, 1563b) end
simplifies the procedure, |

Lemond and Lasbourne (1964) examined in detail the dosage level of
progesterone on the interval between the final injection of progesterons
and the onset of vestrus, The dose was related to the rate of
maturation of the follicles after cessation of injestions, As the dose
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insressed the intervel ineréssed, the intervel being greater in the
2 Aoy dons s compored with the deily dose,

Robineon (1960) recognised other faotors which eould influence the
suppresaive effects of progeatercns besides the dose and frequency of
$njections, The progesterone tresirent must have & sharp endepoint,
this being lirked with the fype of vehicle in which the progesterone is
adminictered, Fo found thet peamut oil ar avachis ¢il was superice to
& oryatalline sugpension the formar having o sharper endspoint with en
associated higher fertility. The end-point is fmpertent in thet i
there is any residusl progesterone corry-over sl the time of fertilizoe
tiom, osstrus mey be auppressed pnd & "sllent® heat avisé, Hence a
contimous uptele followed by o sudden cessation in tho progesterone
level is required for eff'leient suppression and gynchronisation, This
is in line with the obeervaiions of Bdger and Ronsldson (1958) as repords
pregesterone levels during the cestrus eyule in the entive ewe, UOther
fectors heve an important besring on the suppressive effects, hence
Lamond (1562n) hes inddecated thet in the enrly stazes of the broeding
season, more propesterone is required for suppression, Similsrly the
time of sddition of rams in relation to the treatment cen influence the
muber of swes showing ocestrus, for instanos Lemond (19624) edted ewss
Qispleying cestrus one day efter rem addition, the ramg, in this cass
being added one day before the final injection, FRormlly osstsus would
not ocpur until 48 hours afber progesterons withdrawale

(%) Synehrontsation of Cestrus .

On progesterons decline there is follicle maturation end oestrogen
production with en associated heat 48472 hours laters Dutt end Casida
(1948), O'Mary, Pope and Casida (1950), Rebinson (1956, 1958, 1960)
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found that cestrus was suppressed during treatment with 10mge of
progesterone per dey and that sbout 707 of the ewes exhibited cestrus
on the 3 day affer cessotion of treatment, This can be compared to
Hunter (1954) nd Denry and Hunter (1958) who indtoated A7 sod 35%
rospeotively of the ewss exhibiting oestrus,

It is spparent that gonedotrophin sdministration is not meoessery
for mynchronisntion and norme) fertility (Lemond, 1964) although
Hobinson (1956€) maintained 4% watld reduoe some of the snimel to anime),
variation and in tho tino of onset of oestrus asd ovalation, Robinson
(1956) geve 5004,u. of Pregnont Mave Serum (P.M.8.) 24 hours sfier the
final progestercne injection, with up to 90% of the ewes exhibiting
oestrus 2 doys laber, Althowgh Robinson (1956) alains thet PuM.S.
rendors the onset of heat more predictsble with better fertility results,
Denny end Hunter (1958) claim thet the difference is nod significond,

Breden, Lamond and Radford (1960) indiecated that Humen Chorionio
Gonadotrophin (H,0.Gs) given 24 hours efter PuMLS, furthor improved
the osstrus « ovulation time relsidonship, Up to 80% of the owes
exhihited oestrus 24 hours after the H.C.0, injection, this being
preceeded by a 16 dey treatment of 10mge progesterons per day followed
by PoMeB. given 24 hours afber the finsl progesterons injection,

It eppesrs that furthor work is requived in the hormonel synchronises
tion field, For instanoe, Leathem (1961) hes shown that mtxition
con affect the pituitary « ovarisn function, so mutrition may well affect
the whole synchronising complex,

(0) rartility & l..,:.rw‘.m SUNIGHPOY L ants v
Although as has been indicated, 5~10mg, of progestercns per day is
sufficient to suppress oestrus, subssguent fertility has not slways
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been satisfantory (Robinson, 1956, 1958, 19613 Davies and Dumn, 1957)
Davies, 1960; Lemond, 1960, 1962b)s In geamu fertility to natursl
servios has been higher then ertificisl inseminstion (Hogue, 1962)s
Sinilerly as Rebinson {#sﬁa} found, poor fertility results have boen
cbtatpsd with insemination on a tine interval fter the final progestevons
iuﬁwtiela, xtmmwwmmwwmm@mmwm
ues this mﬁm& aammwmg

The am enthor pram:ta ptﬁ&aﬁb‘i& ressons t‘m: the p@m’ rmmw
following Wﬂ%&ﬁ&t&m\u &) F’aﬂm of fwmmm éﬂg o an
cestrug « owilation irbelancss (3) The pm:mm effect of progesters
one on the t:‘berm end tubsl environment &mam m abmm& rate of
ovam trensport, This enphasises the necessity for a progestational
agent vhose activity cceses sbruptly after the end of treatment, {3
Frbryonis feilure, This sgain is probebly the mm&i@na of o
hormone imbolence, However most workers have cbiained satisfectory
fertility to natursd service following o course of either 10mg, progester-
one daily for 16 days or 20mg. of progesterone every 2 days for B days.
Some of the gmgsamm derivatives
sre long ecting when piven intramusoulsrly but shoxd aatﬁ.ng vhen given
orallys ©ugs 6 mathyl = 17 « acetoxyprogesterons, (HalePe)e
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Boutheott, Braden and Moule (1962), Evens et al. (1562) Roberis
(1963), Hogus (196)) cited sntisfactory ammmamn andl Tertility
mze MehoPs por dey for 14 days, osstyus osourring in 70758
of the ewes on ths third dey after mmm, Rogue (196L) ataten
maximm synohronisation (100%) end fertility (827) following e treatment
of 7508, PG5, before snd after en 8 day tretment of GOmg, M.AP,
per dey, Doses of 20mgs end 6,6mgs pov day (Southoott ot els, 1962)
end 30mg, per doy (Bogus, 196h) ware too low, while S0mg, too M&h for
effinient synchronisstion, the interval beitwsen cossation of treatwent
and osstrus being longer with Et-he higher dose,

Bvans ot ol, (1962) snd Roberts (1963) obteined satisfactory
suppression, synohronisation and fertility Pollowing 100mg. Meh.Ps every
2 days. Suuthoott et ele (1962) found a grester pereantege of the
Mo AP trooted ewas lorbing, compared with the progesterons treatoed
which oold be a reflsetion on the sherper and point of the M APe I%
38 not lmown vhether fantors thet influence the suppression of ocostrus

by progesterone (sesson, 4ims of introduction of rem, mirition, tive

of day of final dose) have similer effectz with the sotion of orel
progestaganss It is not possible b0 obteln patisfaotory synchronisatien
with o single injeotion of o progestsgen alone But Bindon and Roberts
(1964) by injosting 10me, of C.A.P, (6 = ohlora/= dehydro 178 -
soetozyprogesterons) followed 2 woeks later by 10mge of progestsrons
intramisoularly er 100mg. MeBePs ovally, cbtained satisfastory synche
ronisetion and fertility,

More work is required on the feotors influencing an optimum
suppressive progesterone dose ¢.gs lovation, season, nutrition, tims of
day. The gonadotrophio m}mumtmmﬁmm&ﬁw
vherehy they aet on the avery is ohscure, The present trends in
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ressarch pesn to indioate that many investigators expeot to sblve
problems of synchronisation by field trisls instesd of & conbination
#1014 and Yeboratory experinents, The fact that stmiler trentosnts
give dfferent results in aifferent groups of andmels especially in
different Looations, indioaten the complexity of the problems Furiher
stully on the physiclogy of mppression with progesterons with or without
spplisation of progestin inpregnated sponges, Robinson (1964) used
both progesterons and S0-9880, a progesterone darivative, (17emoootoxy
9a fluaro-1iBehyiraxypregneleene3 20-dione) which were sbsorbed on 46 &
polyurethans sponges A string wes atiached and the sponge inserted
ints the vagine,

efemm and ovalation ware completely suppressed end were efféctively
rolensnd 2-3 days af'ter removel of the sponge, Fertility to naturesld
sexvios (757) end artificisl inseminstion (81%) wes good. Suboutaneous
sponges are also effective but rot o prastical, The sponpe technicue
ts well oz induoing ewes to mate on & particuleyr day can be used,
together with gonadotrophin forr indueing oestrus and ovlation in the
ancestrus e,

(4) Synchronisation of Oestrus by the use of Rems

Evidence hes been ccumilated by Underwood et el, (19L4), Thompson
end Sohinokel (1952), Riches end Vatason (1954), Redford end Watson (1947)
end Edger (1963) that the introduction of rems mmong owes just before
the beginning of the breeding seeson had a stimdating influence on
cestrus end ovulation, Redford and Watson {1957) uaing Merinos showed
that if rams were added before the start of the "silent” heats, meny of
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the ewes ers stimleted to ovulate within 5«6 days end some on heat
47 days deter i.e. 22 days after the joining of the rems, thus indusing
a goncentrated breeding activity, Once the ewes have commenoed their
own breeding cycles the presence of the rems camnot affect them in this
ways Edgar (1963) investigated. the optimun time of yem addition in
Romney ewes using Pebruary 10th, Februsvy 20th and Merch 2nd &s Joining
dates, 'The f‘ewtﬁﬂy &.m;mp;s wm normal bub the éarly‘aaaium
gave en esrlier and more concentrated tupping, the peck of which osourred
22 dsys later, For meximm stimulus the rams sheuld be kept separste
from the ewes before joinings In later trisls Bdger found thet joining
rams in FPebruary 1st vhen ewes ere just begimming to experience theiy
"silent® heat gave the best results while Jamwoyy 10th '&Fpﬁ&:@fi o be
too early.

| Both young and mature ewes ere influenced by the ram but teasers
ave less effeotive and sometimos fail to stimilate susceptidble ewes,
It ia poasible that the scent of rams is the importent fastor influencing
owilation, the presence of the ram acting as a stress factor on the ewe.
Braden and Moule {196)) cbeerved that ovulation was induced in ewes 5w6
days after they had been trucked for a oonsidersble distange while Leng
(1964) found that the ovuletion rete increased with inoreasing time from
lopding to aim;ghtara It nppears then, thet the presence of the ran can
aot as‘ o stress feotor on the susceptible femele, the effeet being
transmitted from the sdrenal glend via the pituitery to the ovary,

Coop (pers comm,) has resently investigeted the optimum synchronising
dates for Romney and Corriedale ewes, It eppssrs os though the most
suiteble date is in late February « early March wherees with the
Corriedsles cpm synmnia&ticn wag obtained in the second half of
Jamayy, the earlier date being expected, as the Corriedeles have &
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longer breeding séasons The pesk of tupping occurred 22 deys ufter
ren entry when 75-B07% of the ewes wore tupped ower & 6 day paried,
Prom 50+60% of the ewss larbed over a 68 day period in the firet cyole
end sbeut 200 tanbed in the seoond cyele. This method eppesvs less
acouvate then hormonsl synchronisation where it ia possible to get
80-90% tupped within 48 hm, (Lamond, 1564) and also suffers from the
defect that synchronisation bas to be initisted before the eves start
eyeling whereas the progestercns method can be applied st any stoge of

the bresding ceason.

With sheep that are kept for dairy purposes, yields mey be defermined
with 1ittle diffioulty ¥ hend milking (Weiser, 1525 Maule, 1937).
Howaver it is more difficult, as ahm by Fuller (1904) in wool and
mibton breeds, to withdraw all the milk by hand without oxytocin, lost
workers in the lactation field have used the "plunket"™ method which
entails the weighing of the lanbs before and after suckling, this
procedure being repested 46 times during the 24 hours to give the daily
yield, Some of the earlier workers who have used this method include
Neidig end Iddings (1919), Pierce (1934), Bonama (1939), Wallece (1948),
Barniooat (1949, 1957), Thompson and Thompsan (1953), Guyer and Dyer (1954)
and modified slightly by Owen (1957), Wallace (1948) used four
determinations per 24 hours onge n week for 16 weeks, This involved
separating the lambg from the ewes for L six hour periods during the
dny, However the night interval of both Wellage (1948) and Barnicoat
(1949) wos 88 long as nins hourss This not only inoresses the stress
~ between the ewe and lamb but meens that the lamb(s) may not be sble o
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gope with all the milk nt the morning milking, hense the yield mey be
underestinated, Nost recent workers have tried to decresse the intervel
betwesn sucklings down to 4 hours, (Hunter, 19575 Hext, 19613 Cosp end
Drew 1963; Slen st el. 1963)s

As the leotetion proceeds the lambs ere more shle o consume all
the milk eonsequently the determinations vey be decreased down $o0 5 o by
(Plevoe, 1934; Bomsma, 1939)s The “plunket" teshniquo wes modified
by Paynicoat (1957) who uned an electricslly 14t ched o speed up the
night determinations, Betwoan 30-40 ewes sould be milked in ons hour
with 5 operattrs,
twen (1957) introduced an udder eover which hed the advantege of
keepirg the lend with the ewe enfl so roduse the stress faotor due to
sepavation, Although Oven (1957) only nade 4 determinations per dsy,
none of the irtervels were longer then 7 houre vhish was better then some
of earlier workers, Owsn (1957) and Hunter (1957) cited & strong
sorrelation between the produstion in the first 2 suoklings ond the
profustion for the first day, Using & 12 hour mossurement period would
asve considersble work sspecislly with the night recording, Other
mothods of estimating milk produstion have included the milking machine
(Bernicont, 19495 Voleeni, 19593 Whittlestons, 1951) the latber
sxperimenting with pigs with some messure of suceess.  Veloand (1959)
chaeyved that the machines only withérew helf the nilk while Barnioont
(1849) hed 1ittle sore succsns, |

Hore vecently oonsidersble use has been made of the "let down®
hormone (oxytocin) dn cbtaining & measure of the milk profused, Although
HoOancs (1959) was the first to mske use of cxytooin for measurement |
purposes it has been known since the begimning of the century (Ott, 1911)
that the Posterior Pituitery Fxtrect (P,P.E,) would couse the sjeotion of
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midk from the udder, = Milk ejection as shown by Gaines (1915), Turner
end Slaughter (1930), Ely and Peterson (1541) s & neuroehormonsd reflex
Lnvelving the oxytoolo factor in the P,P,E, which is released from the
neusehypophyees during suckling, to act on the myospithelisd oells of the
elveold and fores the ndlk out into the ducts end milk cistern, The
mww c:t’ oxytooin ave offeet by adrenalin whioh is m&maa in the
case of fright or nervousnesss

Bernicost (1949) failed to cbtain satisfactory milk withirawal
with 10iu, pituitvin followsd by hend milking, Although no reasons ere
given it is possible that teo mach time elapaed between injection and
milking, since the sotion of P.P.H, is cherscteristicslly evenescent
(Polley, 1952)s The prooedure as outlined by MoOance (1959) was to
milk the udder cut by hend end afber a given interval the ews milked
egein, The milk produced at the second milking represents that produced
for the given time fntervel. Immediately bef'ore each mﬁllcing on initial
dose of 5iu, of P,P,E, was injected into the Jaguler vein, Milk was
withdresn repidly and when no more could be atteined, o test dose of 5iu,
wes given and the ews milked sgain, IPf greater then 10mis, was cbisained
then a further test dose was given,

MoOenoe compered different dose vetes Pinding 5iu, the most satis-
factory, Deses of up to 10iu, were of no sddedsdvantsge while doses
lower than this, 4id not in many cases, give aﬁemﬁd withdrawal.

MeGenoe elso compared differsnt time intervals b&t%enhﬁ.lﬁnga and

found that the rate of secretion in the 2 hr intervel wes significently
higher than the 4 and 6 hr intervels, However the difference disappenred
with dvenoing lactation, Leube put with ewss after they had been hand
edlked following P.P,E. injection obtained little m' m mﬁk, indiceting
the complete withdrawsl of milk from the udder, Yields were independent
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of the time of day and speed of milking.

MoCance (1959) lists three requirements for a method of milk
estination,

1.  The uldder mist be emptied to s compeysble degree at the

beginning snd end of the period of ochservation,

2, That the technicue itself does not affect the rate of milk

production over this period,

3+  That the rate of production during the period of estimation is

the same as othey periods to which the estimate is referred,

The axytoein tochnique satinfies (1) wheress with the "plunket"
method, complete empiying of the udder is not cbiained urless twins are
used, However the oxytocin technicque may fall short of the second
requivement in that estimates are to some extend dependent on the time
interval between milkings. A four hour intervel sppeasrs to be the
beut, the two hour interval giving higher yields which is probsbly due
to supernormel emptying since Wellace (1948) snd Monro end Inkson (1957)
were unsble to demonstrate any similer effect when using the lerd suckling
technique, It would appear that e four hour intervel in the "plunket”
method would allow sufficient time for the ewe to vottle down and conver-
sely the maximum time so that the udder cen be emptied completely at
one milking,

In satisfying the thixd eriterion it ia necessary for the diurnal
secretion to be constent, if the deily production is to be memsured,
MoCenoe (1959), aithough using an unnatursl physioal environment found
little difference (1297) in the diurnsl production besed on six 4 hour
intervels,

Coorbe, Vardrop and Tribe (1960) compared the “plunket™ and oxytocin
techniques, using 5 and 2 hour intervaels respectively, On sverege the
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oxytooin tsohnigme gave 24,07 higher yields than the lash suckling
mathed, mmagmwmerwewm, azwmamm
wes greater towards the end of lastation. However Coonbe et al, were
MyaMMalmmwmwhmﬁmew
by the laibd suckling technique, - mm&@aemamw |
aum(ma)mu,ma@mmm@, ubtaina&aé%&iffm

over 10 wesks in favour of the oxytocin technicque, I4 eppears es
though Coanbe et aly (1960) heve overcstimsted the exytooin teshnique
bym&ngaﬁhmhﬁmﬁtwmlmmwmafm%
oxytooin, instead of equal intervels for both, Meows (1962) Peels that
the reason for the differences in technique, cem be expleined by the
fast that the ewes will not elways stend for the larbs eepecially towerds
the end of leotation end hense -bha u&m is m’e ml»ﬁely en@maﬂo |
This means that the .mm in tha mklﬂ.ng temiq}m will be unﬁaw
estimated, If complete emptying of the udder is achieved the yields
between the two teshniques will be similer,

The oxytoein technique meesures the "lastation potentisl® of the

owe uncouplicated by the mppetite af the lmb, Vhile the lemb suckling
technique mey be mpplicable to the growth of the lembs, the cxytoein
techndque is egpecially uaem for camparative purposes and offers o
simple and escurate measure of milk yields, As MeCanwe (1959) points
outy no treining of the ewes is required, thore being 1ittle stress
imposes on the ewe, Up to 12 ewss per hour can be milked by 1-2 operators,
which indicates the speed and pirplicdty of the method,

S« BEE LACTATION

(a) Midk Yieldss
Athough oopious date is availedble on ewe milk yields throughout the
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world, there are only a few bresd comparisons which have been mods undes
identicsl environmentel) conditioms, There are nome where the lambing
date has been precisely ocontrolled so as to allow ecourate comperisons $o
be made, although mmnwma (‘396.?'} 444 mske an attempt without any
spparent sugcess.

Tields obtained by various workers in different environmenta ere
given in the following tsble,

Bonsme, 1939, Sehfrice,  Merino 12 136
W " no % Bubiy 12 189
" " " Kerino x Ramey 12 183

Wallaoe 1948, Cambridge, Suffolk 12 2Ly
o " : " »3';’9 % Cheviet "2 336

Barnicost 1949, N.Z, Romney ( twins) 12 330
% " ] Romney {singles) 12 257

Thompson & 'Than@scn‘ ;
1?55; Abexrdeen, Cheviot (Ha?; ‘ 13 200
" n " Cheviot (L.P. 13 110

Burris & Baugus ;
1955, U.8.4. | Harpshire 12 166

Hunter 1557, S.Africa, e (2 12 259
[T g " . Wi\}ﬁ?» 2«3 a
" LA . WMt (mature) 12 202

Owen 1957, Wales. | WMt 10 109
L " : Wit (H.P.) 10. 157

Coonbe, Vardreop & Tribe ‘
1956; Austyraiis, B.L. x Merino® 0 197
" " " Bl x Merino: 0 166

Hard 1961, N, 2, Corriedale (twins) 12 259
* % (pers comm,) - Border-Leicester 12 H00

Coop (pers comm,) N, % B.L, x R {twins) 12 536
" " " " Bul. x R (singles) 12 28

Lloyd Davies 1958, Austs Nerino {mam; 1o 153
» " 4963, " Merino {singles, 10 17
# " . " Herino {twins) 10 221



Slen ot o1, 1963, Cemadn, Suffclk  (eingles) 8
08 ® ] L ﬁ@@ﬁ&m L4 8
* e v " Repbouillet 7 8
LI L W torrdednls % 8
S " " Romnelet " 8
* Oxytooin

+ Lo puckling

It con be seen that the yialds of a given breed are influenced by
the location and lso the method used to messure milk profuction, os
indicated by Coosbo, Werdrop wwl Tribe (1960), The only true comparative
worke published, is that of Puller and Kleirhoins (’i%@)‘ %ﬁ.@&g endl
Tadings (4919), Bonsma (1939), Wallase (1948), unter (1957) end Siom
ot nly (1963)s

Biffarent suthors hove uvoed vawying plenes of mutvdition, lsetetion
lengths end nunber of lenbs suckled, which mokes smy comporison difficult.
The effect of looation i $llustrated by the diffevenses in yialde
betwesn Bonsma (1939) end Lloyd Davies (4959) who used similer breods of
commereble ages., lense 4t s diffieult to aseribe any velue 4o o breof
unless all the medifying factors ore tsken indo ascount.

Barnicoat (1949) end Owen (1957) howe found large individuel voriation
in yields, soms eves seoroting over three times as mich as the lowest
yielders, this boing confivmed by most workers.

Cooube, Wevdrep and Tribe (1960) compered Merino x Rowder-Lejcester owos
with Merine x Nomey Morsh ewes using both the exytocin and lavb suckling
mothofls and found no significont broed difference with either method,
although higher yields vwere cbteined with the oxytosin tedhnique. Fuller
and Kleinheinz (1904) determined yields of 14 breods

in the seventh wook
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of lactation whils Neidig and Tddings (1919) conpared peversl breeds
(Hempshive, Gotowold, Shropshire, Rambouillet, Linscin) st 10 day intervels
fer 50 days, the Hespshires giving the highest yields and sssociated
growth ratos,

 The Tast Friesland sheep, one of the highest yielding, produces up
%o 16001b in 259 days vhich is spproxinstely 5201b for a 12 week lastation,
Hense bresds insorporsting some East Frieslend blood are likely to be of
high wilking potentiel, An example of this can be seen in the Colbred
sheep, Lloyd Davies (1963) recorded low yields assosiated with high
stosking rates end nptive gresmings Higher milk production was yecordsd
in ewss (8) resring twins ns compared with singles (b) rearing single
Herino ® B,L. oross lorba ss compared with single Merino lanbs, Barnicoant
(1949) using single lambas indicated yields verying from 233 - 2781b for
a 12 wesk lactations. Slen et al, (1963) ocompered five breeds (Suffolk,
Hampshire, Rarbouillet, Censdian Corriedsle and Romneled) and showed that
wnongst owes nursing singles, the Suffolk ewes were the highest yielders,
while with twins the Canedien Corriedsles were the highest,

Tvifense from dairy cows indisate thet ylelds resch & posk kw6 wocks
after parturition mrd subsequently dscling (Sanders, 1950; Tsp, 1541;
Ridaet and Compbell, 1943; Brody, 1945). The literature concerning
iegtation curves in gheep is conflicting in that some workers have found
gurves typical of the dairy cow, while others heve cbtained s uniforndy
declining curve with no peaks

The shops of the curve as reported by Neidlg and Iddinge (‘3919%
Pierve (1934), Bonsma (1939), Wellace (1948), Barnicoat (1949), Thompson
end Thowpson (1953) end Burris and Beugus (1955) is charocterised by an
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ingronsé $o sn esrly pesk depending on the breod and level of yleld,
with & subsequent gredual decline. Bonsme {1939) reported the typiesl
dsdry type curve with its essoalated peak in a1l breeds, except in the
Yerino end low yielders, vhile Barnicoat (1949) cbtained varieble
types of curves, Gepenling on the level of profuction end the mumber of
Jerbs suckled, With high yielders there were pesks st sbout three
woeks, vhereas vith low ylelders and in the csse of twins there were little
or no pesks ot m. as wos the case with Lloyd Devies (1963) anﬁ Slen et al,
(19633.—. Hert (1961) using Corriedsles fed on a m&ntmam mﬁm,
dbtadned sindler ourves, while Slen et al, (1965) indicated little inter
breed differenves in the shepe of the ourves or betwesn single and twin
bearing ewes, the curves being flat in sll onses, The rate of dscling
of yields d4id not gppear to be as repid as other workers, vhich wos
sspeeinlly notiessble with single bearing ewsss Lloyd Davies (1?63) add
not £4nd any proncunged pesks elthough 4t was chvious that mutrition had
& considersble modifying infivencs on the shepe of the curve, On improved
pasture with 1ight stocking, yields were generslly charscterised by &
pock in early lastation, but 4f poor pasture and heavy grasing then there
were 1ittle or no pseks, the yield declining more repidly with afvencing
lagtetion, |

From the muthors mentioned it ppears that vhen ewes sre suckling
twins, or are low yielders mssooiated with a low plane of :thﬁ.m‘ the
peeks ere likely to be emall or nonexistent, = As Barniooat (1949) points
out, this type of curve could be sssociated with younger ewes which have
lower yields, but unfortunately the literature is too verieble to drew
any definite conslusiens, Por instance, Wallase (1948) cites lower
yields snd flatter lactation curves in ewes muckling singles as compared
with twins, Although the BoxderLeicester x Cheviot ewss hed higher
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yielde than the Suffolk, both breeds hod the same genmerslised form, the
maxismum yields being recorded in the sevond and third weeks,

Acoording to Wallaoe (1948) and Owen (1957) epproxinately 30% of a
totel 4 month yield is secreted in the first month wheress in the last
month only sbout 115 in seereted, Although the B,L, x C eves hed a
more pronounced pesk in Vellece's trial this doss not indicate a breed
differenas, This is becsuse (1) The mean ages of esch breed differed,
(2) There were more twins suskled in the B,%, x ¢ ewss, which influences
the shape of the curves profoundly, Twins reeched s maxizunm produstion
sbout 8 week earlier then singles, although this eould possibly be
explained by the fact that singles were not eble to draw off all the
availeoble milk, especislly in the eorly steges, Thers was no peak in
the low yielding Suffolks, the landbs being apparently able to withdraw all
the milk from the beginning,

Barnjooat (1949) attempted to explain the reasons for the differing
shapes in lactation cuxves., As pointed out shove thore is coplious nmdlk
in early lastation, Darniecoat stresses the necessity of twing to
mesaure the potential yield, which 45 what the ewe is capsble of yielding,.
This con be oompored to the actusl yields, as obtained by the "od 1ib"
eonsumption by the lanb, The derdved "potentisl” and "eppetite" curves
differ in shopes, as ocan bo seen in figure 1 vhich indicates the desire
ebility of twing when measurements on milk yields ave to be mede, This
is especielly so with hipgh yielding and older ewss, A less proncunced
peek is evident in the 2 year old owes while low yielders sre charscterised
by earlier pesks, The broken line indicntes the type of graph thet
would be produced if all milk is removed in the early stoges of leetation,
Twing tend to flatten cut the peak, thus spproaching the charecteristic
curves cbtained by Bonsma (1939), Hart (1961), Lloyd Davies (1963) and
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Slen ot al, (1963), The dispdventoge of using single lavbs for milk
yisld messuremsnts is illustrebed by Barnicoat (1949) where up to LOF
of the milk was laft in the udder of mature ewes in the first 20 days,
Howevey over the whole laotation period it wes only 5%.

Both Hunter (1957) end Owen. (1957) observed lactation curves
similer to that of dairy cowss Hunter reported no differences in the
shape of lootation curves between Bovder Leicestor or Welsh Meundain
ewes or betwsen singles and twins in spite of considersble yield
differences, Penks were sharp, reashing o maxlmm in the sscond week,
the Border Ledcester eves folling slightly faster towerds the end of
lactation.

It is pomaible thet the peak in the lactstion curve noy ceoux
within the firet week after parturition end hence will not be recorded
by workers who ere recording weekly. This could aceount for why in
meny Seses, curves without pesks have been obtained,

Coonbe, Wardrop and Tribe (1960) obtained definite pesks at sbout
two weeks with Merino oross ewes rearing single lambs, They used both
the lenb suckling and oxybtooin techniques, there being a slightly
eariier posk with the oxytosin, The varieble shepes of lactation
csurves that have been obtsined by workers in this £ield ere diffioult
to explain, but sppesr to depend on the munber of lambs suokled, level
of mtrition, level of production (which is a reflestion on mutrition),
age of the ewe, technique of measurement end possidly losation, providing
all other faotors are held constent.

(o) Milk Somposition
As milk composition varies with the stage of milking (Fammond, 1932}
Espe, 1941) it is important that a represantative sample be cbieined from



the eve, Oomplete ewptying of the udder is medossary, as the wilk
incresses in fat content towards the end of milkings Vhen oxylocin
is bedng used for milk withdrewsl, sempling presents no problem
Bowever when the larb suckling method is used, one quorte
oat by hand, while the land suokles the other ns mmm
(1549) end Hert (1961), Thie is necessary so that the mximm "1st
dow® stimulus is obtainsd in both auarters, which ensures the complete
removel of milk by the lamb, The quarters ave milked elternately at
each ssmpling time, Higher fat contents ere 1ikely to be cbteined
using m“kmin, due to the more complete withdrewsd of milk,

Although fat percentages are verieble, the solidssnotefot (S,?%,}h
are relatively meanm Barnicoat (1949) experienced aiffiewlty in
chinining a relationship betwsen fat pereentages and growth zates, dus

to the large variations in fai percentage,

There is not & great deel of information aveileble on the conponition
of owes milk in New feslend other than Barnicont (1949, 1957), and Hert
(1961)¢ Overseas workers include Pierce (1934), Codden and Puddy (1935),
Bonama, (1939), Wallece (1948), Slen et sl. (1963) and Gordner and Hogue
(1964)s In generel, the sverage mv@&si‘sian values are within the
following range, |

RATCE
Total solids 15,8 = 25,9
Fat b7 = 10,6
Protein el » 83
Lastose 347 = 5.6
Agh 0,80 - 1,23

With the exception of Neidig and Iddings (1915) most workers have
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shown that the fat, protein and ash eontents ere high in the beginning
of Leetation but deciine to & minimum 2.4 weeks later, remsining tonstont
fwamw&mrwﬁmﬁ% susosssive weeks of lactation, Laclose
values ususlly dscline or mms.n m‘kiwly constant,  Barnicoat (1949)
states that fat sould rdse by &%, protein % and esh 0,15%; vhile lactose
oould decresse 0,77, this being over a 12 wesk period,

There exe considereble interbreed and intrebreed differencos in the
oompozition of milk, ¥he most verisble fastor sppears to be tha fat,
this verying sccording to Riteman (1917) end Neidig and Iddings (1919),
from 2,45 « 12,1%,  Vellaoe (1948) suggests that the fal) in efficlency
with the fet content of the milk, Unfortunstely Wellace's data is limited
in that m&yvm ewos were used for mesourement purposes, this being for
& period of 18 days af'ter lovbing, However he did show thet on the
fivst day aftor 1ms.ag§m fat percentage was 250 vheress ofter 18 deye
it was down to 8.5%.

Values obtained by promirent investigators eve piven in the
following toble,

AITTHOR

Godden & : . ; ’
Puddy (1935)  19.30 7.43 6,09 4,8t 0,97 Seottish

Donsma (1939) 16,23 4,76  5.25 5.3k 0,88 Merino 8
" " 16,95 491 5,86 5,27 0:.5% Romney 8
9
2

Piorce (1954) 19429 790 5488 4,81 0:90 Merino
Wellaos (1948) 18,140 7,45  L.58 4,86 1,21 Romey
Barnie 5?9&:«9} 16,25 5,30  S.45 4,60 0,80 Rommey 12

cont 1957, 16,30 54,50  5.50 Wi 0,87 Rommey 12
Hext (1961) 17.88 6,68 - - - Corrisdnle 12
Slen (*953) 4 - 6430 540 - - Qorriedsle B

- 750 50 - -~  Suffalk 8
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Berrdeost (1949) using Rewney
il sonposition, Fat percsntages vardied from 3,0-9,0 with en aversge:
of ebout 5.4, this velue being similer to those reported by Donsms
(1939) for vericus bresds of sheep but distinotly lower then results
cbieined by Plevee (1934) and Godden ond Puddy (1935)s Berniccet (1957)
peusured the Cad ond PO, components of esh these boing 0,267 snd 0,357
respectively.

Hard (1961) using Corriedales over n 63 dey lasiation period
cbteined a Pat content of 6,77 this being an average for 2 seasons,

The ecrresponding 8,N,F, value wes 11.2%. The shape of the fat curves
bebwesn years were verizble (one year there wes a peck in the fat
pereentage in mid lestation, which is oontaxy to that reported by other
workera) but in generdl both the et peveentoze end S.N.¥. rose with
edvancing lagtation, this being more proncunced with the :‘mm

Slon (1963) eites no significent interbreed @ifferences in the
protein cr fat conbent of the milk snd concluded that these factors had
1ittle influence on the body weight gain of the lanbs, or its correlotion
with milk production, Protein values eversged 5,07 and fot percentoges
sbout 6,87, this being for an 8 week lestation,

There exe seversl factors influencing the composition of ewes milk,
Ons of the most important, the stege of lestation, hef slrsady been
mantioned, The effent of the age of the ewe has a sirong influence on
composition as indicated by Barmisoat (1949), ¥hils theve was no
difference in S.N,F, betwesn young and mature ewes, the mtw aid have
a significantly higher fat test, However, slthough faster growth rates
were spparent in the old ewes, no correlation betweesn fat percentages
and growth rates could bo found, The plane of mufrition also has
considerable influence on the composition, When it is considered that
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soptate 48 the main précuser of oilk fat; while zdlk protein is fo a
lerge extont dependent on & mupply of propionie seidl ae well as protein,
the typo of feed oonsumed is of coniidersble importancs,

Henoe on poar feeds with high fibre, which have a high soetate
fraction of the volatile fatty acids (V.F.A.), there ave likely to be
high fa% pevcentages 4n the milk, Conversely on lush pasturesy with
high propionic concentrations, fat psroentugés will be low, elthough
tha protein frection will be considersbly highore isation of the
diet, such as prinding, will elso slter the VF,As proporiions and henoe
the compositions

Pernicoat (1949) compared & high and low plane of mtrition before
and af'toy lambing, In generasl the plane of mtrition during lactation
was nore important than the plane of mitrition during progononey,
Assosiated with s low plene of mtrition ar poor pasture quality wers

low yields, high fat contents end low 8,7, (protein, lectose, and ssh),
Conversely with & high plane of mutrition, sll components were high
exaept the fat percentages From Bernicont's results there can be seen
an opposing relationship between yields and fat composition,

Chenges in S,N.F, 68 o rveoult of mutrition, ere charasterised by
shanges in the protein frection, which can nccount for up to 65,00 of
the 8,N.F, depression on a low plane diet, Loactose fs the lesst effected
by mutrition, The Smportence of good foeding during late prognancy
and leststion, as inddcated by Bornicont (1549, 9957) end MoOance end
Alexandre (1959), 46 reflected in the yields snd ccmpositicns For
these to be satistactory a high level of mutrition is méaam:y.

Twin lenbs, es comered with singles, produce milk higher in sll
components except lactose, socording to Gerdner and Hogue (1964)s The
milking interval can also effect the composition, as Crigorov end
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 Selichev (1962) point out, there being e higher fat content associsted
with o shorber milking intervale This eould posaibly be explained by
the fest that mere of the residual milk, with its associated highor
fot content, is removed with the shoarter milking intervel.

ing interval between milkings until Turner (1953), Elliot and Brunby
(1955) end Moileeken and Brunby (1956) demonstrated that searetion wes
oontinuous up o 20-24 hours end was independent upon the mdlking

~ intervel.

Literature on the rate of seoretion in ewes up to 24 hours is meagre.
MeOanoe (1959) indicated smsll and nonesignificent differences in yields
throughout the day using both 2 and 4 hour intervals on a low and high
plans of mtrition, However the ewes were subjected to unnatural
physicel envivonment in that they were in a constantly illuminated shed,
Whether urder normsl conditions of verying food inteke, tenperature and
sunlight there is a dependenge of yield on the time of day is not yet
asteblicheds Most suthors are concarned with totul yields rether then
diurnel veristion in ylelds, However snslysis of data from Coop and
Drew (1963) reveal that diurnel veriations were in the cxdexr of 10-20%
which cen be compared to MoCanse (1959) who cited veriations of 12-15%,
It is possible that the differences in dihwmnal milk profuetion could
be ceused by the messurement prosedurs itself, sinoe the peak was
ustally assosiated with the beginning of the measurement perdiod, To-
words the end of the 24 hour period the strain on both ewes and lanbs
inorease, henve the effisiency in removal of milk is reduced with
associnted lower yields, This could possibly explein why McCanse cbiained
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Yens variation than Gocp and Drew (1963) singe the latter suthors used
the mﬁa mﬁk?.ing method ts& ik removel m&:w entedl asligh&ylmf
efficient milk remeval than the osytooin technique, sspeoielly fovards
t}xa end of the 2&-&@%& periody

It is well estsblished thet ewes auskling mmmm
then ewss muokling single lerbs {(Wellsee, 1948; Berninoat, 1949, 1957
Cuyer and Dyer, 1954; Bunter, 1957; Sien et aly, 19633 Lioyd Davies,
19653 Goxdner and Hogue, 1964) elthough Burrds and Bangus (1555)
indicated iittle differences In gonersl, ewes with twing yield 256
pevoent more nilk fhan singles, although the twin lesd only consumos
shout 687 of that obbained by & single (Barnicost, 1957; Bunter, 1957),
Barnscont (1949),{(1957) indicated p single/twin difference of 1,35 and
ta3h rogpectivelys Thore was 1ittls or no peek in the lactation curves

with the twins, wheress the singles resched a peak et sbout the Lth weel,
Barnicost suggests that the high yield of twing is due t:s}tha fact that
the singlo lanb hes Lless oapecity to dvaw off milk compered with the
tins end sosondlly, $¢ is possible that the alditionel suckling
stlmdus provided by the twing may increase the profuction or release of
oxytocin or prolactine The single/twin difference wes grester on i
high plane of matrition, the low plane of mutrition masking the effect,
Wallase (194B) compared single end twin production in two breeds,

the twins reaghing a profduction pesk esrlier than the aingles,

Border Leicostor - 55 2,7

Buffolk 301 21



Gonsiderable wark has been done sinao Wallace (1948), Revent
velues dnclude Sterk (1953) 1,503 Munter (1957) 1,365 Alemander and
Davies (1959) 1,50 4 Davies (1963) 1,45 | (ﬁmwam of three yaars)
end Slem ot el, (1965) 1,18, 1,43, (tw sepsvate yosvs)

Mozendra ond Davies (19539} inddonted thet it was the nuber of
Amiiba puckled Tather than the lesbs born that wes respomeible for the
higher yieldz, A well as conmuming less nilk than the singles, the
twin Lok 45 less efficient (Baxmicsat, 1957), this being due to the
Ligher totel maintenmnes oost of the twing,.

(v) Birth Feigh 9 of the Lok

Birth weight is &wartzmt in that o heavy land will retain it's
advantoge through until weening, if all other foctors are held constant,
Henoe Thompson and YeDomeld (i9§5) were shle o show that for every 11b
diffaronse in birth weight there wes o subsequent 2-@.; difference in
weening wolght, Although memy Pactors affect birth migﬁﬁ (mtrition
of eve, age, sex, singles or twins, breed end date of lembing) many
workers have cbtained relationships between birth weight &m‘i growih
rate, (Homond, 19323 Guyer snd Dyer, 19543 Burris and Bougus, 1955
Thompson and Thompson, 19553 Barndeoat, 1957; Shelton, 1964)s Owen
(1957) dbsorved a highly significant birth weight/prowth rate occrrolation
of 045 for o Ol week periods However correlaticns bebwsen birth
weight and welight gedin eppesr to depend on nilk yields Numerous
investigators heve reporied significent correlations between birth
weight and milk yislds, (Nonsma, 1939) Wallace, 1948; Thompson end
Thowpson, 1955; Burrds end Begus, 1955; Owem, 1957), although Dernie
cont (1957), Hunter (1957), Ooomba, Wardrop end Tribe (1960) found no
reletionship, When milk yields ere kept constant by pertisl correleticons,
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éhem tre no significent correlations between birth weight and weight
gedn, (Guyer end Dyer, 195h; Burris and Beugus, 1935),

- Thexe is & diveot sorvelation between bivth weight and udder size
(Thompson end Thompson, 19533 DBurrds and Bangus, 19555 Owen, 1957).
However as Hommond (1927) points-cut, aize mey not be a true indicator of
seoretory capacity if much fatty tlesue is present, Vallace {1948)
demonstrated that ewes on & high nlane of rutrition have high milk yields
and lerpe udders, so it sesms reesonebls to assame that the extent of
memvary developmeut will affect the milk yield, Owen (1957) indicated
highly significsnt coxrelstion ecefficients of sbout 0.6 for udder width/milk
vield relationships, this being over & O=2 wook pericd, Similar values -
were cobtained for birth weight/mill yield relatvionships. flthough Marnicoat
(1949) aid not report eny birth weﬁ.gﬁtfm& vield relationships, he did
observe highly significant corselations between birth welght end lexd weight
at six weeks, the relationship being stronger in the older ewss, In later
trials (Bernigoat, 1957) highly significsnt birth weight/prowth rete correl=
ations were obiained for O-6 and 0=12 week periofls, using Romney x Southdown
aross lanbs, Hownver the scorrelations betweon mﬁc‘th weight and growth rates

were in genersl, iess them birth weight/sibsequent weight relationships,

(e) Live Weisbt of ¥we

Bonsma (1939}, Yallace (1948), Thompson and Thompson (1953) and Owen
(1957) heve oll shown s rolationship between ewe live weight and wilk pro-
duetion, elthough Barnicoat (1957), Buhter (1957) and Oconbe, Wardrop and
Tribe (1960) found none, Bernicoat (1957) did however, find o significent
eoyrelotion betwsen live weight &t twe woeks post partur end yiclds in the
thres-quarter bred Cheviots, whereas in the Romneys there was none,

Meson (1954) indicated a highly significent corrclation coefficient
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of 0,45 using Longe ewes, while Owen (1957), neemved the live weight at
upping end lesbing and cbtsined a corvalation coeffieient of 0.6 for
010 weeks, which is highor than indfonted by other workers, Owen
mgmtua seversl wasi%ﬁiﬁi% 25 B ‘&he boavier pwen being the ‘bﬂw
milkers, (1) Larger mumsry sod digestive cavecity, (2) Righer efficiency,
(3) Better mursing qualities,

Btrongey sorreiations wors obimived with the m%:mg wéif;h%g &
$31b ddfrerence at mubing g:‘*.viﬁg a Ses por oy &iﬁ’m in milk
prothetion, | Wellege (1948} using fuffolk ewes within the B0.2001b
renge, obbeined o sivong relationship betveen live weight and yields,
Howevey, as Hunter (1957) points out m:t'atmaa ean lead to a veduotion
in elveoloar tissue snd henve less yields, Hunter sugeests the date of
m@smg was pore Lwortont in inflaencing yie‘vm# then 1ive weighte

(8) 4ge of Bve

It io well estoblished thet with Gulry cows there is a gradusl
ingresse in yislds up to maturdty, followed by a gmr‘ius:i decline, &
peak being reached in sbout the Srd or Lth year (Hawmend, 1932).
Although the evidense is verdsble sz regords the age effect on milk
production in ewes, theve has been wufficient work done b0 indicate thet
milk profuction is related to age in a similer way as live weight,
Henos Bonsma. (1935) reparted e 257% inorease in yields from the 18t to
3rd lectation in Merines, while Starke (41953) cbiained mawimum milk
production in the ewe's fourth laciation, Yhe miik produciion of
Sieilien sheep, as noted by Montansro (1940), resch & meximum in the
fifth yeer and subsequently deeline,

Owen (1957) indicated differences in the order of 5 between mature
and young ewss, althmgh%amerismw limited to 3 and 4 yeer
c¢lds, He suggests that sge influences milk yields through higher birth
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weights, more developed pituitery and lerger body organss

The dscline sPter maturity, associated with a drop in live welght,
oeuld possible be explained by & reduoed level of hormone cutput o thed
the milk ésmicsn‘mm'uw less dmportense (Hemnond, 1957)s Huntey
(1957} observed that maturs Welsh Mountedn eves profuced A7,2% more milk
mmzmwmmatﬁmmhm,mmm wmrmm
mnﬁmz's, no muam conparison m:u! be made with the Border Leisesters,

Barnicoat (1949) ccopared the toval yields of 2 andl 6 year odds
over & 12 week lactation but found the latter groxp only 45% higher,
while in 1957 there was no age effect at all, However Barnicoat's
method of messurdng the age effeet on yields wes gubjeot to senscnsl
offoots, cinse he measured one group of ewss through for five éaa&:m.
rvather than teking age differences within a year, or prefersbly over o
period of yuars,

() Sex of Loxd

This is not very well documented although it is known that meles
have o 8«107 Poster growth rate then femeles and eve 5«7 heavier at
birth, (Underwood and Shier, 1944). Similerly Wellase (1948), Cuyer
and Dyer (1954), Barnicont (1957) and Herd (1961) have e)l shown that
males grow faster than females. However Donald and Mclean (1935) elted
no sex effest until 130 deys, while Thompson snd Thompson (1953) indicated
no sex effest at all, Donald (1962) observed s difference in weaning
weight of 71b for male end femsle singles snd 61b for mele and female
twing,

(£) Breed
The breed has o considersble influence on growth rates and weaning
weights, Considerable breed differences in milk yields have been



Al1ustrated by Slen et ale (1963), Hanter (1957) and Velleos {1948),
the some envivormantel onddticns mmmamazmm ench covperisons
However smﬁ {1957) W not i’m’t eany difference, elthough thg
‘breeds converned (Romney end three-quarter bred Cheviot) were not
strietly separate,

Barniooot (1957) and Hunter (1957) cbserved that the time of lanbing
wos closely rolated to milk yields, early spring lembing being superior,
videh was expleined by the queantity and quelity of the feed svaileble,

(h) Sometition with ¥ool

Wool and milk ere entagonistie growth processes ns Barniccat (1957)
points outs On & low plane of nutrition both the wool and milk dccresse,
Corbett (1964) demonstrated that lectuting ewes clipped 13-10% less
wool then dry ewes where both groups wore pregnent prior to study, The
competition for mutrients is intercsting in that although the inteke of
the lactating ewe doubles (Coop and Drow, 1963) the fleese weight
decrenses, Stevens and Wpight (1951) and Rey ond Sidwell (196L) both
indicate that the depression in wool weight is groater bhetwoen dry ewes
and lectating twins s compered with dry and lactating singles slthough
the difference wns not edditive, Jemos as fer as wool weights go, the
ruber of lembs suckled is not as importent as vhether the ews is dry
or lectabing.

(4) Plane of Mutrition

Mple feeding is essential for promoting maxi:mm pilk production,
Barrdcoat (1957), in experiments with stall feeding and grazing ewes
inddoated that liberal feeding @uring pregnsncy end lactation is
necsssary, the latter being the most importent, This has been borne out
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by Wallsce (1948), Ceop (1950), owen v(‘:wsy)ymw (19570

end Alexander (iQ&?) end Lioyd Davies (1963)s . Further work s m;aw
on the aﬂ'&#ﬁa @l’ miteition en Ak yields end growth rates, ut from
the work done it u;:peaz;a thet a Jowhigh system is.the most wﬂabla-

1% eppears that the composition of milk is releted to the mtritionel
hebits of the species and thelr adeption to specifio environments
(Hemmond, 1957)s For instence rabbits which have high post natsl
growth rates, have high fat, protein and mineral contents, Howover,
enimsls with slow growth rates and relatively developed at birth (man,
oow, horse) have low fat contents and high lactose mtax;tsg hs
between 45-707% of the energy in uilk is derived from fat, it would seem
thet milk with a high fat percentage is likely to yield {&m most emwﬂ
end hense influenos growth rates, wa Ritmmen (1917), Neidig and
Tadings (1919) and Barnicost (1957) found no relaticnship betweon the
fat percentage end growth rates af lanbs, m solidsenotefut content
of ewos milk is mlatiwly constant se vardations in nmilk enorgy ave
more likely %o be a mf&wm of ahangaa in fat content,

More vesent work by Slen et al, (1963) also feils to indioate w
gignificant relationship betwesn growth rates ana fat or protein percent-
ages, They maintain that the varistion in growth rates were coused by
differences in ylelds rather then eny qualitative effects.

Hunter (1957) demonstrated that lamb growth in the first two months
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of lastation is strongly mtzm& hy the smount of milk consumed ;
but less so in the mu&halﬁ of laptation, Bonsus (1939) indioated
& strong mﬁm in the firat 5 weels while Wmm (1948) cbtained
& correlation cosfficient of 0s92 Sn the firn€ month, the overall
Mﬁ-ﬁi&% fm Osi2 woske being 0,72, 1t ds W‘& ttm under &
lov plans of mitrition the sorrelation cosfficlents are higher (Barnie
aoet, 1949) then under & high plans since the laub is more dependent on
the wdlk supply. The coefficients for singles ave 8s follows,

0=3 ) 0.83

kb 0,98
P=10 0484
{12 Oul?

The "»" velues were low from Lirth until 3 weeks which wes explained
as due to the lanb being unsble to settle down, Highest ourreletions
vere m%taﬁmﬁ from the J=9 week puried, Tarnivost feels thet thias
period gives a better indication than the 012 week estimation, The
sorvelation coefficients were not influenced by the ruuber of loubs
suckled nor by any age differences of the ewe, A highly significent
correlation coefficiont of 0.8 wes cbtained in the first & weeks, by
Owen (1957) the relationship weskening with sdvensing lactation es the
nilk is supplemented with grass, At the end of 10 weeks the dorvelation
batween growth and wilk yield was smell end nonesignificent, although
Owen alaims that nt 5 months of age there is still an effect of yield,
Coonbe % al, (1960) oited higher ocorrelations with the oxytooin $echnique
as corpered with the lend suckiing technique, this probably being due to
& more complete milk removal with the former teshnique,
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The correlation cosf¥ieients in & mumder of breods weore massured
by Slen et al, (1965), the correlations virying between yeare and in the
| mdidber of ladbs sucklod,  Howsver an oversll velue of 0,67 was ohitained
foir singles this belng e aversge Pop the five bresdu fmvolved, 4An
overall, coefficlent could not be cbteined for twing beseuse of the wide
interbreed range in correlation soeffictents, which varged from 0,14«
04654

Berniocet (1957) obteined significant »elationships between
voaning weights end subsequent 2-tooth milk production and showed thad
high produsing ewss have high weaning weights, Paitie and Trimmer
{196L) supported Barnicost's work ne regerds wesning weights and
subsequent rdlk profuetion, slthough they do not give any covrelation
values, Howover owes with high woening weights as lerbs outyiclded
ewes with low weaning wsighis as lerbs by wp to 107,

8, I 5Y OF LIVE WiIGHT

Barnicost (1957) m&i@am thet lerbs do net very rach in theiyr
efficiencies as sonverters of milk to body tissues, He obtained a
rangs of La9«6.40m of milk consumed per oz live weicht gain, the average
over a 12 wesk period being 5.508, In the first half of lastation,
lerbs from old ewes vrequired less milk per unit live weight gain than
young Ma, but in the second helf the age differences diseppearsd,
Twins require less thmainglaamahﬁ.@hplméietbu%mmaiw
plene ddet, It sppesrs as though lenbs from low yielders have to
supplement the milk with grass, consequently require less milk per unit
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live welght gain, The emsller larh iz more effisfont ix that the
malntensnee reguirensnt 45 less, whioh wmesns more nilk is availsble
for growth purposes,

Bonama (1939) cbtetned values of 5.9 (43 woekn) and 3.8 (De12 woeks)
which indicate how the dependence on milk dccresses with sge, Owen .
(1957) cbserved values ranging from 4,5-5,0 while Wallace (1548)
obtained values as low as 4.0, this being for the first monthe

Hart (1961) using Corriesdale ewes under gen%ﬁaing conditions
over e 63 doy lactation pericd found that up %o 5,71bs of milk were
required per pound live weight gedn. |

fince there is such a olose relationship between wilk onsuned end
lamb gein, especially in the early steges, it hes been suggested that
a smitehle m or greph oould be esteblished (Barnicoat, 1957) which,
by messurement of growth rates could indirectly give the milk profuction,



1, Amurs

(o) Murbers

Three treeds of sheep were used in the trisl, there being 25
Herdnos, 20 Gorriedales snd 18 Romnays, sl of which weve G-tooths,
a&%m%wmmrmmaa;mmwaafwmmgms
%ammmnmwmsmmmmmm@gmm
ﬁhnmmafaﬂingimma;ma | -

() origin

Cave was taken to obisin a representative semple from each bresds
mmmmwemmmmm,mmmm
Corriedsles osms from the Tarres ddstriet, Loke Wenwka, The Merinos
wore drafted off from the Tare Hills flook, on whish station the trial
wos condusted, Tors Hills is a 3250 sore High Country station owned
by the Department of Agriculture of which, helf is hill country the
other half baing comprised of shingly terrsces and flats, sparcely
covered end corrying i~} & sheep per more, The ewes were brought on
mmmﬁmmmﬁmz@mmm‘wm the trial begen
in May in order that they sould settls down and sdjust themwelves to
the somwhat unfamilisr envivonment,

(o) Health
to safeguard egainst possible barremnsss end Thite Muscle Discaue in the
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Yexba, - The Larhs weve infected spoinet Pulpy Kidney (Enterotoxserin)
ot gbont 3 wooks of age, Woter wes supplisd by a oresk yummivg sdjscend

Live Weights Ewe weighte were tuken at roguled
tmtorvals throughout the trirde The procetdure was %o teke the ewes
mﬁmmmahﬁmmﬁamm&mmwmmwmmt
wﬁhMbmmmmt%Mawémummmfm
They were retumed to their 60 scve Wlock the ssme day, There wers
two wedghings mﬁayfmmb:rminﬁw, Satober end Jenzery (1965),

wedghed onoe o week thercaftor for 12 wesks, Selter wﬂ.aa wora uaeﬁ,
the lerb being muspended in & gack to reduce struggling to  minimun,
On the dey of wedlghing, the 1@» ware sepoysted from ﬂw ewsg ab
spproximately 10a,m, and w&ghea 5 Wa Later at 39@% :_mt ni‘w m
PM mm.mmm suffia&mt%&aofwﬁheiwzﬁz %amtytxﬁ«
Yelghta were resoried to the mmat helf pound, The lenbs wewe then
rejoined with the ewen apd mmea to their block, - |

() Rairfady
Reinfal) from Jemery 1964 to Jamery 1965 was 22,5 inches, this
being slightly higher than the yeerly aversge of 20 inches, Moni¥ly
rainfall figures Cor the complete lactation period wers Cotober 1,02%,
nber 2,18%, Docsuber 2,21" and Joruery 1965, 5,07 Thds high
spring-summer rairfell was responsible for the favoureble growing season
thet yeer, The heevy reinfell in Jemery 1965, offeet the ususl &ry
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sonditions 4hat prevail at that tlums of the year, especinily on the
ghingly soils enscuntereds

W&Wmm&gﬁm‘l%ﬁa Fo in winter to Shdeg. P, in
‘sumser, The prevelling wind i from the North-West whith blows
mWWM%wMMm;WWWW
effestivencss of the reinfalls The altitnde da 1600 feet ehove sen

level.

The ewes were grazed on unimproved tussock gresslend, Ovar the
last century the vegotation has Leen greutly nedified by the influence
of burning, overstocking and robbite, The predominant cover is now
charaptorised by the hard tusnsock, Festuos noves-pe)ends
lesser extent the bilue tussook, Pon eolsnsod,

The interetussochk introfuced anruals inslude swest vernsal,

oxenthum oforstumy heirgress (Aris, Yulpis); bromes Broms sppj
kentucky bluegress, (Poa pratsnsis) enfi & smell emount of hrown top
Agrostis femuds, After the depredations by the rebbit considoersble
amounts of wesds have infiltrated into the commnity, Host sbundsnd
These two spscies, amongst others are grafually zmnhﬂmg out the mm
(Raculis sustrelis) ﬂﬁn&@mﬂlm&swmma@mmﬁmm
barren soils {Conner, 1964). | |

In summer, when dry conditions prevedl, sorrel and catsesr predominate,
vhile in winter the soils are subjected to frost 1ift, the fesoue tussook
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A& view in spring of the tussock country on which
the ewes were grazed. The sparce vegetation is
characterised by fescus tussock and the inter-tussock
epnusls, sorrel and catsear together with a small amount
of browntop and sweet vernal. In the foreground are two
blade shorn Romneys.
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providing the tulk of the grasings  In gemeral it can be said that the
vegetation is sperce and of poor quelity, the sbundance being closely
1inked with the olimatic conditions prevailing, - .

L4t41e work has boen done on the chendeal compoaition of the
herbags in this environment although Goop et el, (1953) enalysed somples
from the Cass aves in Cantexbury which is of similar vegetation and
soil type but of higher reinfall and found protein contents (expressed
on & D, basis) of 5.5-6.5%, Pibre 30.0F, celeium 0,30%, phosphorus
0u13% and copper 3.,03,6 pipene  These values were for the si}ringg the
sumer values being considersbly lower, vhich wes sssociated with the
ingrocse in fibre, The protein and phosphorus values ere below the
roquivensnts of greging sheep es yecomrended by the Nationel Reasearch
Gouncl) (1954) who quote 10,07 and 0,187 respectively, Owing to the
lower rainfall at Tara Hills the protein and phosphorus velues sre 1lilkely

0 be even lovers

(v) Nutrition

In order to finsh the ewes as mch as possible they were grased on
lucerne-phalaris pestures for 2 wesks pre end post tupping, ofter which
time they were transforred to a native blook where they remained for the
rest of the triel, During the winter they were fed 141b of lucerne
hey per day per head, the Romeys sppsaring to conaume slightly more then
the Nerinos due to their more esper fesding behoviour, This state of
affeirs wos convenient in view of the higher maintsnance requirements
of the Rommeys, ascociated with higher live weights as indicated by
Coop (1962),
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Two aifferent brands of progesterons, both in arachis oil were used
Primolut (varying strengths) end Leuteostsb (50mg. in 2c0,), the letter
being merufectured by Boote L#d., Engiand,  Poth preperations were
equally as effective, the cost being 29/6 per 300mg, The progestercne
e snd Progser LA, , Christchurch and Sharlends
Ltd,, Danedin, Other equipment used included temporery yavds, syringes
end tupping haxmesses,

m Wlm by ,S}i‘,m W)

(b) lsthods
On Aprdl 10th 1964, thres wesks prior to trentusnt oll ewop were
femaammtaazamlmgm On May 4st a totel of

25 Merinos, 18 Romneys snd 20 Corviedsles wers injected intramsculerly
with progestercne in an attempt to symchronice oestrus, This comprised
8 injections, each at 2 day intervels for a 16 day period, At 12e.m,
on the day of injection the ewos were braught into the tomporary yerds
sdjenent to the paddocks AlL ewos wore given 20og, for the first &4
injections end 15mg. for the follewing L, Two rams were put out with
each breed on the 15,5,64, this being the finsl dey of the injeotion
periods Extra rams were regquired to reduce the chances of one ram failing
to worik on the required dsy, All rame were equipped with a ‘upping
harness, this being necessary 4o indicate the murber snd &ime of owea
tupped, Observations were continued for two eycles, the colours being
chenged efter the first aycle. After the second gyole the rams were
token cut and the ewes transferred to their native block for the winters



(o) Layous

During the winter &1l breods ware yun together,  Immediately
before lambing ihe block was fenced off inte thyee oocmparsble areas of
bout twenty aoves each, The layout for ewos in eash of the thres
blocks was us follows. Approximately four owss of esth brood wore.
placed in each of the three paddocks, these awes having lendbed within
eix days. This randomise
that 1f there was ons breed for oach paddock, a bias could be introduced
in the event of a sudden onset of bad weather, which would penaline the
breed concormeds By including sll breeds on a given dsy of milking
the rick is minimised,

Eech paddock wes £illed up es the ewes lanbed, Up o three days
separated the mean lanbing date of the firet to lest block elthough
the difference was overcoms by milking the firct, second end third blook
on the Monday, Tuesday end Wednesday respectively of eash week, The
first milkings took plas one week after the mesn date of lenbing end
contimed for 12 wecks, there being epproximately twelve ewes in eagh
block, 7he remainder of the ewes those which &id not lab within six
dsys ond barren ewes) were shifted to snother blosk of compureble
vegetation, To ensble ascurate oumparisons of milk yielé.s to be mades,
owes bearing singles were used,  Although twins wouwld be more prefereble,
sinos the full lactation potentiel could be measured, it would be unlikely
that a1l the Merinos would lanb twins, therefore in the case of twine,
one lamb was disposed of, Aecording to MoOsnoe and Alexsnire (1959) the

d leyout was necessary in view of the fect
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nurber of larbs born does not have ve sny relationship with subsequent
milk yields, so this prossdure sppears jJustifishle,

(v) Materials

Pitoein, containing the axytosio prineiple of the Posterior
Pituitery Extraot (P.P,E,) which was mamfactured by Parke, Devis and
Gompeny, Syiney, was used for the majer pert of the trisl, Over the
last month, Pitultrin the whele Posterior Pituitary lobe fraction, was
uged, This preparation wes mamfastured for velerinary use by Boots
Pure Drug O, Ltd., Nottingham, The pituitrin was equelly as efficient
end was somewhat chesper at £, 7. 2, per 500iu, The strength of both
preperations was 10in, of oxytoein per ml,, as supplied by Kempihorne
end Prosser Lid, Other equipment inoluded elippers, syringes, cradies
and pens to seporate the ewes and larbs vhile milking was in progress,

(o) Method

The method used was similer to that of MoCance (1959) who improved
the oxytocin technique, After romoval of the lambs the ewes were hand
milked, following an intravenous injection of 5in. of oxytocin, This
procefure was repeated four hours later, the milk obtained being thet
profuced in the four howr interval., In the seoond milking the milk
was withdrawm into a graduated 500mi. flask end messured to the nesvest
2ml, The milk obéained in the second milking wes divided by the hourly
interval to give thes produstion in millilitres per howr, The ewes
were milked at 10s.m, and again at 2p.m,, the four hour intervel being
rigidly adhered to, Lanbs were kept in an sdjacent pen to minimize
the stress on the ewe, During the milking interval the ewes were
allowed to graze in the vieinity of the pens, in an attempt to present
as neexr natural conditions as posaible,
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PLATE IX

T1lustrates the layout of the temporary yerds for milk
mossurements showing the lambs separated from the ewes.
The ewes were milked in a larger pen at the extreme top
of the photograph.
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Ench weelk the wool around the neck was eolipped so that the Jugulas
véin oould be easily ssen to ensble the injsetion to be given, A
oyolene crsdle was used o hold the ews while milking, the back legs
being tied to avoid the container from being kuocked cver, The ewe
oould be injéoted either while in the cradie or immedistely before haid
on the ground, the latter method being used in most ceses, About F = 4
nirube elepsod botwesn injestion end milking, GCare vas taken o ensure
mtmmsmmmmmmwmmmmwﬁw
noon ndlleing, mbm NeCCBBEDY i» SN am&mﬁ mwmww
milkinge, Usually the whole vperation was done by one pevson alﬁamgh
on seveyal occnsions m&ﬁ.ﬂm was given, 1‘3;9 to 12 ewss ewl& be
Mhmwwamw@orsmtm 1»zmim¢esﬁammly
milky

Out of the ewss not being used for comparative purposes, nins,
oomprising three ewes of each breed wers wsed for dilurnal profuction
meapurenents, These ewes were mdlked every four hours making seven
determinstions to ohtain yislds for the 24 hour pericd, This was done
three times at weekly irtarvals beginning on the 6th week of lactation.
Each week the commencement time of the determinstions wes changed to
evoid eny possible bips, Water was aveileble for the 24 hour period,
During the operation the larbs were sepurated from the ewes in & emall
pen, A small paddock of 1 eores was chosen so that the ewes could
greze without being %oo far sway from their lambs, which would premote
a8 near natural miw Bs pe;ssm;s. m‘pﬁ&ek was spellied between
milkings to give adsquete feeding for the day under investigation, The
milk wes withdrawn by the sems method as given earlier, 5iu, being usbd
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A close up view of the methed of oxytocin injection. Note
the clipped area on the neck facilitating easy access to the
jugular vein. The left arm restrains the ewe while the hand
exerts pressure on the juguler, rendering it turgid thus ensbling
the injection to be given,
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Showa the method of restraint for milking purposes, . The
ewe is 1lifted into the cradle where it lies suspended, The
back leges are tied to reduce struggling and provides esasy access
to the udder. Oxytocin injectiona may be given in this positicn,
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et each milking, For the night recordings, lights were provided by
the heedlights of a Landrover, the smell size of the paddock melking
the mistering of sheep easier.  Milk samples were taken for fat
enelysis st each b hmir ntervel,

6. MEASUREMENT OF MILK GOMPOSITION

Measurements were teken of the fat content and solids-not-fat
(SJLF,) throughmet Llectation, while the protein and ash contents were
analysed towards the end of lactation, Senples wers gollecited in
mithered bottles from each ewe at the aftermoon milking, affer csreful
mixing of the milk to ensure a homogenous sample. Fat and 8. N.F.
determinations were wade the same day, each determination being repliceted
~onee, Towards the end of the trial it was decided that further infore
mation could be cbtained frem the trizl by measuring the protein, lactose
end esh contents of the milk, The samples for this subsidary part of
the trial were collected on the twelfth week of lactation. They were
dried in an oven at 100deg, O, and kept for analysis ab Lineoln College
some f'ive months later, However lactose determinstions were unsble %o
be made due to lesk of homogenity of the sample after the period of

5'*301’&33:

(2) Fat Pergentage
One hundred millilitre samples were taken at the afternoon milking.

The Gerber method, as cutlined by Greyling (1954) was used for the
determination of fat in the milk, Materisls included; butyromsters
with stoppers, three pipettes (41iml., 10m}., 1ml,), Gerber centrifuge,
water bath, sulphuric acid (5.G, 1,825) and amyl elcchol, The method
followed was as follows: Ten mls, of sulphuric acid wes added to the
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butyrometer followed by fml, of auyd alooche), these heing nacessexy
to vemove the sugers erd protein respectively, Eleven zls, of nilk wes
8dded slovdly, this forming & layer on the anyl alocholy The butyrometers
were then stoppered and shelten, and imedintely placed in the water bath,
kept at €5 deg, G, for five mimutes, Aftsr gontrifuging st about |

1,000 revoluticne per minute for three mimutes, they were returmed to
the water bath for enother five mimites,  After aAfusting the stopoers
m%ﬁ%fatm&mmm%%esm%amawmm |
The butyrometer was held vertical, the resding being teken from the %op
of the meniseus, fbout 24 semples could be done ut e bime, this
eomprising the samples from twelve swes replissated once, |

(b) Solide-Not-Fay |

The S.H.0F. can be detormined divectly by c%ry:i.ng 8 known amstunt of
mﬂkm&&ewmm@emm aolids in 4% %@mtpmwtageia
then substracted from the wm solids to give the S, NP Zé’m
as no suitsble balance was mﬂsme for these m&auramnﬁa, ust wos
made of a loctometer, an instrument &mﬁgﬁsﬁ to measure the apaait’io
gravity of milk, The S.N,F, values were caloulsted from the formila,

S.NF, ® &i‘E whers g : m reading,
Samples of the afternoon miiking were tuken from each eve one a
week, After cooling down to 60deg, Fe the milk was mixed and poured
mm&mﬂmm,mwwmmmwﬁ@mmmm'm
8o that the siden were not touching the oylinder, @mmmxx‘k@
W%&&mmmaﬁ%&:aﬁh&m%‘ﬂmiﬁammﬂﬁ
that the aylinder was q@iaiely ftzn of milk while the metsr was afloet,
Readings were taken at the top of tho Menisecus, Messurements were mode
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four hours after milk withdrewsl, this being nevessery to aveid the
‘mefhmgeia phenomsnon m«ﬁ}m&wg mmsﬁmxe shanges ‘zi:‘a the awaim
grevity assocated with the evolution of 00, in the early stages after
ke withirewsda

The protein centent of the milk was determined by messuring the
nitropen in the m&aﬁ "xxsm:; the Kjeldutd mothod, The milk sumple wes
oven dried ot 1054sg. O, and then ground up to houogenise the materisl,
A pample of spproximstely O, gveme ;ﬁa& nddcd to a ﬁsgaa%in:a Plegk, | Two
grans of Se X, 80, , a catslyst were sdded, followed by Suils, of
concentyrated H&‘m&‘ The flssks wers then pleced on a heated digestion
rack for spproximetely nine hours uhtil the solution wes cleer, This
indiontes the complete nxidation of fut end sugers, The solution,
together with 10mis. of 507 Meod wee washed ints o Moxkham s¢ill, The
solution was bubtbled ower ond condensed until ebout 25ml, was reached,
thie emmant being neoessary to enswre thet s11 the nitrogen was prssed
over, The contents of the flask was titrated with hydrochlorie acid of
+0140 normality, The inddeator used wes a horic soid sslwtion somprising
20mge mothyl red and 100mg, Bromo orescl green, This wes mede up to
10nds by the eddition of vater, Ten gus: of boric acid and 120nl. of
slochol (96%) were edded %o the solution, this being made up to 1 litre,
Five nle, of this indisater wes used for the titratioms, By knowing
mevolawofhytmmm acid required to nsutralise tho alkaline
semple, the amount of mitregon in one gram of protein, the smount of
nitrogen in ol of 0140 N HOL smd the weight of the ariginal semple,
the protein peroentege con be worked out, es iﬁ&mtad by the fmllmdm
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R R R

Where 62,5 = g of N dn 1 pn of protein
aﬁassg m:wmumammmm.mm

AY1 ssmples were prepliveted onoey - A blank titration was mude with
NeOE and indicator, sgeinst the hydrochloric scid to determine the
amount of nitrogen in the NaOH which was 058%, Dy knowing the molecules:
veight of nitrogen, it wes possible to oalonlate the nitrogen oontent
of 014 N hydrochlorid acid, which in this onse was 0,196mg, N per mls

ﬁm, asammg there iz 6,25% nitrogen per gram of FWWSSK; %zm ammt
afpretainomba malwmtaémtha amxatai’ni%mm ~

ame the amount of protein in the sample has been mmma, the
emount of probein &n the totel =olids can be syrived at by simple |
proportéionss To express the protein as a gm&:ﬁtage of the whole milk
the protein in ihe totsl solids is divided by the woight of milk (10gms,)
and mul tiplied by 100, -

The strengths of all materisls used were cheoked to eliminate eny
posaible error in the caloulation of normelitics,

(a) Ash |

Ten grams of millk were eveporated to dryness in en oven et 105degs C,
A sar:piwar the a&MW&apleAinamighaa maibumiaam&ma
furnace at 500deg, C, for shout 15 minutes, The weight of drded milk
wes mensured by subtrecting the weight of the dish from the dish plus
dried milk while the weight of ash was messured by subtracting the dish
welght from the dish plus ash, All detarninations were replicated, the
wolghts being neasured on a Mettler mm‘ The ash was mmmﬁ 88 &
percentage of the total milk, (10gma,), the esh in the total solids heins
84vided by the welght of the total milk and miltiplied by 100,



51,

On May 15t 196k, ell ewes were injected with progestercne at two day
intervals for eight deys, in an attempt to synchronise cestrus, Two vams
of sach broed were sdded on the finel day of treatment, (16th May), The
" sumber of ewes tupped within the firet L days after cessation of the
progesterone troatment eve presented in table 3,

TARLE 3 = FWES szrmoamm

Bunbey mmz&:gr mﬁg egs %E g m
tﬁﬁ&‘t&ﬁ within i dave
Wﬁ Wﬁ to.e MM 5.u58d
Romney 18 18 100 160A 88
Gorriedale 20 16 80 14DAB 70
Hey 25 20 80 1168 - ‘ bl

The statisticel treatment involved an enslysis of varianse followed
by the Duncan's test to determine any significant differences between the
breeds, 9mall letters denote the 5% level while capital letters denote
the 1% level, Different letters are designated to indicste significant
differences between breeds,

Eightiypercent of the Corriefeles and Merinos were synchronised
within 4 days while the Rommeys were 100% successful, However, not all
ewes tupped held to service, this being particularly cbvious with the
Herinos vhere cut of 20 ewes tupped within four days 9 returned to service,
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There was a highly significent differenss (X2 teat) between the Romeys
end Merinos in the muiber of ewes tupped and holding to servies, but no
significant differences between either the Romnes and Corriedsles sy
Corriedales and Marinom, VWhy so many Merinos should réturn 4o service
is not olesr, but it 4s plain that the Romneys end Corriedeles have met
with a considarsble measure of axwméa, Out of the ariginad nunbers
 used, there were only 4% of the Marinos that weve synchronised within
b dnys held to serwice, vhereny with the Corricdales and Romneys, there
were 707 and 88% respectively.

A pesk of tupping was evident on the third dey after trestment,
this being comparsble betwoesn breeds as illustrated by teble 4e

Days ol B  Bowwib 16 17 . 2. 3 Lwwe 17
Romney 2 51 1 Oewe « « 0 0 2 0 Oe=e 0
Gorrdedele 3 5 7 1 Owwmw 2 =« 2 0 0 2 Owwe 0
Merino 3 4 12 1 Oewee « « 5 1 2 5 fewae i

As san be seen the bigrest proportion were fupped 48«72 hours af'ter
progestercne treatment, there being an aversge of 15,0, 26,0 and 52,6
pereent tupped on the first, seaond end third dsy respectively, Only
ons ewe from each breed displeyed oestrus on the 4th doy, On the 15th
day of the cydle two Corriedales wers tupped, while on the 17th day two
Corriedales and five Nerinos were tupped,

It sppears as though the ewes tupped on the 17th, mist have come on
oestrus the day before the rams were put out, or possibly had & "silent"
heat on the first dsy of the oyole, Although thes Corriedales served on
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the 45th have cbvicusly come on oestrus during treatment, it is difficult
to explain why such a lerge proportion of Merinos were tupped on the 17th
day,
 Lasbing comnenoed on 11,10,64s  The nubers synohironis
given g:erinﬁ are sg fnnm

Only 12 ewes of eash breed were originally planned for milking
purposes, vwhich left three smurplus Romeys but a defiolency of one
Corriedale and two Merincs., This was further aggrovated by the death
of one Merino lard at four weeks of age which brought the munber of ewes
for milk yield studies to 12 Romeys, 11 Corriedsles and 9 Merinos,
plthouph these mubers were statistically sdequate for comperison purposes,

The mean lopbing date of the Merinos was three days later than the

Rorneys, os can be seen in tsble 4b which gives the spread of lombing of
the three breeds,

IAPLE 4D = SPREAD OF LAMDING
Days 111233351596 17 48 19 ~ ~ 29 50 31 4 2 3 ) Bavren

Corrfedsde 3.3 2.1 2 12 21 2 1 0
Mexino - 12 51 14 5

The gestation periods for the Merinos, Corriedales and Romneys were
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145, 147, end 146 days vespsotivelys The second peak of lasbing ocourred
17 doys after the first, this being the group which failed o gonceive et
the first sexrvics, In gensrel the spresd of the awm& pesk was of &
sinilar nature to the fivet, extending over n pericd of 57 days.
Barrenness percentagss were highést in the Merinos, being in the onder of
20% 58 compered with 5,5% for the Romneys and nil for the Corrisdales,
The barrenness may have been reduced by leaving the rams out longer,
although twe oycles should heve been suffioient undsr the intensive
mating conditions invelved,

Bighty three percent of the Romneys larbed within 6 days, as compered
with 407 of the Merines while the Corriedales tock up an intermedinte
position with 55%, A major part of the fallure of the Merinos can be
attributed Yo the fertility following synchrenisation, rather than
synchronisation in itself which was reasonsbly suecessful, Although
fourteon Corriedales wers tupped within 4 days and held to servioce,
there were only eleven which lambed within é days., This was due to 3
ewas lanbing just outside this 6 day period, which of course lowered the
percentage of originel nurbers lembing down to 55%.

Lombing percentages for the three breeds were ss follows: Merinos 91,
Corriedales 140, Romneys 133, these being expressed as the murber of lambg
tailed per hundred ewes meteds. Twinning ;:éréentagas of the Corriedsles
and Romeys were 4Of ond 357 respectively, while the Merinos were consider-
ably lower, being in the region of 15%. The twinning percentages are
based upon the murber of lambs born §er ewes lambing,

2 L 3 IRICTION

Mthough ten Merino ewss were sveilshle for milk yield investigations
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&Y the beginning of lectation, the muder was reduced to nine after the
death of & Janb, = This brought the totsl muber of ewes to twelve
Romneys, eleven Corrisdoles and nine Nerinos.

Hensurements Bagan one week af'ter the mesn date of lambing end
mma& onoe a week for twelve weekss The yields wers expressed in
nf11414tres per hour this velue having been derived by the volume secreted
in four hours divided by the muber of hours in the interval, MAMK
yi61ds for the throo bresds are presmntod in tsblo 5.

Egmney 6840n 58,08 Sha3e
Sorziedale  6B.9a 42,28 56,8
Jering 63.30 39,98 52,78

16, 3% W, 5%

There was no suggestion of any significant &ifforences between
bresds in either the first or socond 6 week perdod, or over the lactation
as a whole. The varistion betwoen individusls was high, as indicated
by the coefficient of veriance. The differenses in yields for the whole
loctation are smpll and nonwsignificant as can be seen by teble 5 which
gives the relevant walues, Individusl production figures for each breed
ere pressnbed in teble 6, Analynis of varience for the breeds is
tebulated in teble T

Total production of esch breed for the 42 week lastation period
ezpressed in pounds were Romeys 248; Corriedsles 260; Herdnos 241,

The weight basis was determined by measuring the specific gravity of
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the mitk and miltiplying this by the volums, the result being divided dy

Duete  dfs  SS. WS, B,

Treatmemt 2 85,52 42,76 0,67 N.S,
Brror 29 832,33  63.8
Total 3 191785 )

The lestation curves, &s oan be seen in figure 2, follow those of
the deiry cow as reported by workers in the literaturs, The curves are
cheracterised by & rise to a pesk on the second week and falling thereafter
et s ogonstont rate until the twelfth week, Although there wore little
shepe dif'ferences between breeds, the Herinos experienced a lower pealk
end & slower rate of dealine towards the end of lactation than the Romneys.
In the second half of xmtatim the Romneys sppeared ¢o be felling in
production faster, which is probably sssocisted with the faet that during
the sumner the Rommey would not be sble to cope with the sparce ard dried
of f vegotation ng well as the Herinos,

The pesk remched by the thyee breeds vepresents eppraximately L.41b of
milk per dsy which is ecomparsble 4o yields obtained by Hart (1961) and
Coop and Trew (1963) while at 12 wecks the yields have fellen down to
sbout 1,51b/dey, Obvicusly after 12 wesks the milk sveilsble to the
lond is smell, This latter production which, expressed as a secretion
rats is sbout 20-25ml./hour, represents the ebb of secretion and henos
proesents the question of time of weaming, sinee weaning dates for Merinos
heve been as late as 16 weeks in this environment, Weaning trials
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(unpublished dats) have indioated thet Merino lenbs con be satiafestorily
weaned betwoen Be12 weeks of age, vhich tles in well with milk cecretion
end 18 relationship to lenb growth as indisated later in these results,

In genersl the method of milk measuremont was extremely mwm
and proved a relisble snd quisk operstion, Up to 12 ewes per hour could
be milked by one operator and the m&aﬁm&aa t»‘f wilk withivewal was
indicated by the relatively mwmt emountes of nilk obtained aftex
a test dose with Siu. of exytosin, Test doses seldom gave more then
107 of the volume cbtainsd in the preceding milking,

Milk production veried 1itile throughout the dey as indioated in
teble 8 which ia an everage of ihwree separate determinations each taken
one week apntt,

Mk (md )  65.3 em Bluby sm; 61,2 61,3 N,5,
Fat % 7e35 7487 7.35 8,20 777 7492 8,

The 3.5 ml/hr differense in yields between 10a,m, and 90p,m, is small
end non significent, which indicates thut secretion is a continuous
process, es has boen found with the dniry cow, Values for the four aix
hour pericds have been plotted in figure 3 %o give the deily mecretion
yate, A pesk was reached at sbout 10p.m, but dropped to its lowest
level at obout middey, It is possible that the pesk may have been
influenced by the time of day when the study began, so in each of the
three determinations, the tims was sltered to eliminate any bies incurred
by this fectors In eash determination the yields were lower at the end
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of the measurement period this probably being sssociated with the strain
on the ewe over the 24 hours,

Tn spite of this, there is still a slightly higher production at
night eompered with the morning, Whether this is dus to the dwmel
grexing habits 1 not known, elthough it was cboerved that the ewes A4
in fent grase throughout the 24 hour perdod, which wes more intense during
the duytime however, It is possible that the higher night production is
a reflection on the latent pericd of milk synthesis srising from the higher
grazing activity durding the day,

Fat percentages, measured in replicate for each of the 4 hour periods
did not follow eny significant diwnsl trend, The values ave tebulated
in tebls 8 which is on average of the three determinstions used 4o study
the diunrnsl yield, Individual deily milk yields ave given in teble 2
of the sppenfix,

10.1a 38QM 59*933}3
9498 5815&& 63*5&&
17.6% 9.6% 8.3
There were no significant differences in the birth weights between

breeds slthough the intrabreed differences were quite high, It would be
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ressonuble 4o expeot the birth weight of a Corpiedule and Romney lamb %6
bs heavier than a Merino laxb, all fastors being held equal, Howsver in
this trisl the parosntege of twing, with felr sssoaisted lomr histh
weights were greater in the Corriedsles and ﬁmya, ‘sonsequently their
meen birth weights reletive to that of the Merino would probsbly have been
depressed, Another explenation as to the similar birth weight betwsen
breeds 4o the possibility that the Merino ewss may have oms through the
winter in a better condition with mubsequent higher birth weights, This
possdbility is supported by the fact that the Merinos gained sbout 61b
between June and Ogtober whereas the Remeys and Corriedeles lost 351b and
51b mepaetiwlm |

ﬁw 0 def's BeBy Hagy / | |
Treat 2 0,20 0,40 0,32 NS,
Ervor 29 8371 509
e

(b) Lo Velghts

Significant differences were spparent at the 47 leve) between the
Corriedales and Merinos at both the 6 week and 12 week weights, as
infionted in table 9. Although differences, significent of the 47 level
were chasrved between Romneys and Merinos at 6 weeks, they were only
significant at the 5% level by 12 weeks of nge, = The differencves between
the Corriedsles and Romneys wers not significent at eny stage,



Due %o Mq o 5{»31;. . ﬁéﬂ% B

Treat 2 333.T7 166,88 6,91 v*
Dreow 29 J00,44 24

Total | A 1653.’38 o
| | o* Highty significant

The weights atteined by #2131 breeda st 12 weeks were good considering
the enviromment dn which they were being run and compered fevourably with
other larbs on the station at the time of this trial. Individual lemb
weights for the 12 week period are presented in toble 13, and the values
ere plotted in figure 4 to give growth wurves for sach of the three breeds,

(0) Lab Gains
The weight chenges, which have been anslysed, are set out in table 14
which gives the weight geins fur the three breeds,

Over the whole 12 week period the Rummeys and Corrdedales grew .
sigrdfioantly faster (&t the 1% level) than the Merinos although the
Romneys were not significantly different from the cmaq



Weeks from bivih

Ewe Mo, - Birth T 2 F & 5 6 7 8 9 10 1" 12

488 8,1 Mhet 7.1 21,8 25,5 295 35.0 38,0 430 45.0 W05 - 55,0
310 77 134 175 224 2.5 300 W5 8.5 450 460 195 = 560
W75 120 8.6 22,9 2,3 35 3.0 K0 155 0.0 Sk5 565 - 655
450 10,6 7.1 20,9 26,0 29,5 33.0 37.5 40,5 45.0 k6.5  49.0 - 555
808 126 20,3 26.5 30.8 355 395 45.0 540 545 59.0 635 - 720
23 9.1 15,2 20.7 26,0 29.5 335 365 A5 45.0 L5 520 -~  59.0
227 0.4 16,1 2141 25,3 29.5 5 MBS 43.0 465 505 535 - 625
233 04 15.9 2.4 .2 3.5 305 430 W0 51.0 55.0 58,0 -  65.0
981 8.6 13.4 21,1 27.2 30.5 34.0 55,0 43,5 48.5 50,5 53.5 = 5945
965 10,0 5.2 19,6 25,6 28,5 33.0 37.0 41.0 44,0 48,5 51,0 - 5‘2'*5‘
988 9.7 146 18.7 23.h 26,5 29.0 340 37,0 415 43.5 A0 = 535
967 M8 16.6 21,8 26.9 29,0 325 37.5 40.0 U5.0 47.5 505 = 575
Hean 10,09 5270 = 59467

15476 20,00 25499 20440 33+50 30020 42.29 UbebB 49.50

99



(v) | Weska From birth
Ewe Ro. Birth 1 2 3 EA 5 6 7 8 9 10 41

312 7.2 12,1 1hel 21,0 245 28.0 33.0 36.0 B51.0 43.0 45,0 ~

475 0.9 the7 169 246 28.5 335 400 LhaO 5040 535 50 0 =

498 b 176 211 25,8 29,0 325 38,0 45 480 50,0 W -

430 12,6 A7.6 22,0 28,0 3.5 355 410 45.0 50,0 5@ 570 =

984 C TeZ 1203 16,3 2142 2ha5 28,5 335 375 420 WS 480 =
868 130 a6 20,2 26,3 305 Bu5 M5 45,0 50,0 535 5%0 =
976 9¢9 146 20,0 25.7 20.5 3he0 390 43.0 b5 505 580 =
969 15 Ued 2042 26,6 310 3440 415 46,0 50,5 535 58.5 -
228 7e7 Uk 9.5 2Uu8 29.0 340 9.0 42.5 5.0 505 5k =
232 9e3 161 2042 23,8 27.5 3145 5.5 40,0 54O K70 49,0 0 &
231 8.5 5.4 205 27.0 32.0 38.0 43.0 47.0 505 54O 58,0 2 -

Nean 9.92 1490 19.66 24,98 2886 33.18 38.54 42,50 47.13 5045 5413 =




(e} HERIND ‘ ‘

Ewe No. Birt 1 2 3 & 5 6 7 8 g9 10 % iz
A ] 12,7 16,2 20e1  25.6 29,0 3353 390 430 480 50,0 53.0 - 62,0
491 o5 13,1 1646 20,9 245 28,0 335 3740 AN0 Wa® 460 = 550
L76 1.4 13.6 17.7 22,8 26,5 31,0 37.0 40.0 45:0 K70 435 0 0=~ 575
983 8.8 10,5 148 1943 215 25,5 30,0 335 3740 395 Me0 = 510
829 8.2 9.2 12,7 168 19,0 22.5 27,0 3.5 h5 30 A0 - 485 B
976 e 10,6 ha 13.3 22,0 25.0 30.0 335 350 395 435 - 540
867 1142 1366 1942 22,8 26,0 30.5 35.0 39:0 0 460 510 . ;ﬁgiﬁ
266 8.2 1942 a5 17,5 8.5 5.5 29.0 33,0 365 400 rt..ap;ﬁ - 550
229 10,3 13.5 18,3 22.h  25.5 30.5 340 380 410 455 W85 - 555
Mean 9,93 1237 16.53 20,82 25.61 2B.00 3272 36:38 055 43:16 1666 - 5k

Sha50
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¥ Highly significant

In the first 6 weeks, the rate of gain wan in the same order ss over
the whole 12 week pericd, in thet thore were no significent differences
between the Rommeys oy Corriedsles, elthough the slower growth rates of
the Herinos were highly significant.

Te 4o dsfs Be S.‘ Wotis Fe

Treat 0 2 5,57 2,78 15,03
Byrow 25‘ 5-36 | 0,185

#% Highly significant
In the second helf of the trial the growth rate of the Romneys fell
off to the level of the Merinos vhich is indicated by their non-significand

differenses, The superioriiy of the Corriedale growth rates over the
Rommeys was highly significant during this peried, but was only significent
ot the 5% level over the Merinos.
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Individusl weekly welght gains for each breed are given in table 1
of the sppendix, Expressed on a deily basis for s twelve wotk period,
the Oorriedale growth rates were 0,621b/day, Romeys 0,591b/dsy end
Hexinos 'O;E’Wa&m 'ﬁhni Romney and Coxviedsle gadng compare Favonrsbly
with geins made on the lowland vhers more superior pastures ave in use,
It mst be reslized howsver, that this wes en extremsly Pavoursble semson,
vhich weuld help expledn why geins were better than thoss mede in other

yesrss

The aorrelation sdaffi.aﬁ.ants between lenb growth and milk produstion
for each breed have been caloulated for the first and sscond half of
lactation and over the whole twelve waek period, _Valuea ara prasented in
table 18,

Q.76 *»* 0,71 #% 075 ov

0,69 *= 0s32 NpSs 0,50 Ha,
Hering 078 "¢ 0,043 NeSe 0437 N8,
Averags OuTh ** 0,33 * 0.535 »*

& Highly aﬁ.gnii‘i&mt
® Significant Lo

As oan be ssen there is a high correlation between milk production
end lendb growth in the first six weecks, the relationship weakening with
sdvenoing lactation, The Corriedeles provide the best example, which also
conforms to that reported in the literaturs, The exceptionslly low value
of the Merinos in the second 6 weeks, (slightly negative) eould indicate
how the Nerino lenb quickly adapts itself to grasing, e quality often
necessery for its survival in the rigorous emvironmental conditions,




This may be campared 6 the Remney, where a relatively high value of
0,71 wes cbtained, which indioates the dependence of the lamb on the
svadleble milk supply, the Romney lemb being epperently less inclined to
grase the native pasture at this carly stege of life, However in the
first 6 weeks, the interbreed milk/gein relationships ere very similer
end from the cceffieient of determination it is estimated that from
L7.0% to 60,07 of the lemb growth vate ean be expledned by the milk
p:aamm, the lower end higher velues being for the Corriedales and
Merinos respectively, The oversll bread values of 0,74 0,33 and 0,53
for the first end second 6 week period and the whole 12 week period
xéagact&vely are similer to those vaiuea i*aperte& in the Literature and
indlonte the dmportanse of milk to the growing lab in the early part of
ite 1ife, As the lend replaces the milk diet with grass, the reletionship
bresks dovm, this being subjectsd %o considerable breed effects as
inficated in the velues for the seoond 6 weeks,

Velues of *b* vhich gives the sleope of the regression line, were
cbtained for the first and sotond six wock pericds, The velues averasged
over breeds were 0,032 and 0,028 mspaéﬁvﬁm, The regression line of
growth rate on milk yields is given by the formla Y = 66,58 « 0,032 X,
vhere X = gain per week end ¥ « milk produotion {nls/hour), Obviously
the slope is very low, being almost flat, The value of 0,032 means that
for every extra millilitre/hour in milk production there is, on average,

en extrs 0,0321b in weight gain in the lend por week, As individuals
veried up to 35ml/hr on eny given day, this could explain up to 0,161b
& day difference in growth rate,

The efficiensy of gein as indicated by the I1bs of miik consumsd per 1b
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live welght gedn wes msssured for & O-6 and 012 wesk perd
81 breeds ars presented in table 18a,

| Velues forr

(m o mm catsumed par I 1ive mgm ga:in)

Vgoks O~6 0=~12
Bomney Se3 R
Sorrisdels 5.5 e
Hevino 643 5k

Obviously the lsubs becoms more efficlent as the milk diet is
supplemented with prass, which is indicated by the higher efficiencies in
the 0=12 week periods The O-6 week period gives the most ascurete index
of efficiencies since there are no conplications assosiated with the intake
of grass. The Merinos ave less effisient in both periods slthough to &
greater extent in the 0«6 week peried, It must be remenbered however
that these velues refer to the milk produced, vather than what was consumed
which would tend to give slightly lower efficiency velues if we nssume that
the oxytooin technique resultis in higher yields than the lamd suokling
tochnique, However Moore (1962) indicated that the Aifferense is small,
so the assumption that the produstion is comparsble to the consumption
pppears Justified, | |

The 5.4 value f& the Merinoa is acuparsble to Baynjcost (1957),
Bonsma (1939) and Hart (1961) while the 4,9 valus of the Gorrdedales end
Romeys mey be eompared to Owen (1957) and Waliece (1961),

The relationships between birthweight, growth rate and milk yields
were anslysed over the first & week period, The correlation coefficients
for the thres breeds are presented in table 19,



The highly significant corvelation betwesn birth weights and Wﬁh
rates in the Merinos may bé compayed to the non aig:ﬂfé.mt reletionships
in the Romeys and Corriedales, It sppears as though Merino 1&&3 requive
& good stert for muximum growth rates hence high birth weights wml&ba
of oonsidersbly adventage, This can ba compared 4o the Romneysand
Corriedalesvhore the pgenetdc potentisl for growth is pood, which in this
case is frrespective of birth weight,

The slope of the regression linea as given by "B are 0,068 for the
Rosmeys, 0,067 for the Corrdedeles end 0,2} for the Merinos, This means
that for Vorincs, with every extra 1b in birth weight thers is an extra
0.240b inerease in weight gain per week or in terms of growth per day,
0:05410, There iz of course a physieal limit to which birth weight may
rise before problems are engountered st lendbing tine,

The relationship of birth weights and milk ylelds were also anslysed
thers being a signifioant relationship in the Merinos, as indicated in
teble 19, Substantial correletions although not significant, wera
obtained in the Romneys while in the Corriedales there was no sugzestion
of eny relationship, On further sxamination of the birth weight/growth
rate relationships using partiel correlations, it was found that the
relationship was due to the higher milk yields associated with inoreasing
birth wéight., Vhen the milk yield was kept constant then the birth weight
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growth ratsé relationship wes non significent, This sgrees with the
1iterature as vegards the influence of birth weight on subssquent ylelds
end growth rates. When all breeds wexe treated es a vhole a similer
result was cbtained, |

Birth weights ore to a large extent, s reflenstion on the level of
mitvition during pregnanay, Hence the level of fesding during winter is
of sonsidereble dnportence in influencing subssquent milk yields, especislly
in the Merinos, However, although Wellaoe (1948) and Hammond (1957)
stress the importence of good feed during pregnancy 4t is now conaidered
that the mtrition during lactation pleys the move important vole (Coop
1950, Wallace 1960).

A there was a strong relationship between birth weights snd growth
rates in the Merinos the influence of birth weights on the subsequent
woaning woishts was investigated, Correlation coefficients for the three
breeds are presented in table 20,

Corriedale 0,65 * 1.5
Mering 0496 * 2,83

*% Highly signifiomnt
¢ Sigmdfioant
A highly significent correletion was obtadned in the Merinos and for
every extra 1b in birth weight there was sn sxtre 2,831b in weaning weight,
Obvicusly birth weight has en importent bearing on subsequent live weights
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and the velue of "b" gompered well with that reported in the literature
{Thompson and MeDonald 1955)s It is surprising that the correlation
coefficient of the Carriedales was as high as 0,65 when the corresponding
birth mﬁgm/wsh rats oorrelation wes only 0,03, However the valus
of ™" 45 lower than the other tws bresds although from the coafficient of
a»ﬁmmw to ma..%ad.‘ the ﬁmmma in weaning weight can bs
explained by birth wwhé. This may be mmé to 52,2% in the Hexinos,
The regrassion eqetion is presented in figure 5 for the Mmsc

The milk yield/wenning weight relationship was examined in e similer
manner to the birth weight/weaning weight relationship, but in this ocnse
the milk yields were anslysed over a 12 wesk period, Correlation coeffige
ients ere indicated in teble 21,

r fud
Rommey 0,85 ** 0,48
Serriedole Ol NuBye 0,25
HMexino 0,72 ¢ 0,51

%% Righly significent
* Bignificent

hverege values for wesning weights and milk yields of the three breeds
are presented 4n table 22,
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In the Bomeys there is a highly signifiomnt orrelation betwsen

milk production and weaning weight which sppears %6 be a reflection of
the high milk yield/growth rate relationships over the 12 wéek period,
The relationship in the Merinos was Just undar the 1% significance level,
the value probably being depressed by the very low relaticnship betwaen
milk yield end growth rates in the second 6 week peried, The relationship
in the Gorriedales hes not reached aignificance and the slops of the regies-
sdon 1iné is lover than the other two bresds, The oversll breed orrelate
lon cosfficient of 0,66 which is significant at the 1% level, indicates
the importance of milk in velation to the subsequent welght of the laib,
of which nscording to the cosffieient of determination, 43.5% can be
expledned by milk production, The regression equation for the Remmeys
and Merinos ave presented in figures 6 end 7 respectively.

156k 1B.5.6L 2

Romney 138,7 1445 145.2 42,6 122,68 16,2 11,50
Corriedsie 126.3 1509 1311 1262  199.8 « 6,5 11.05
Herino 96.4  107.9 109.8 115.5 1081 +11,7 10,67

* 44 months wool
The Romeys end Corriedales were brought on to the station sbout 2.3
woeks befere the first weights were taken so as o slleow them to setils
down to their new environmenty The average weights over the whole tvial
were Romneys 1391bs, Corrisdales 1272bs and Merinos 107Ibss  Individuel
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weights are given in $eble J of the appeniix, All ewes were flushed for
2 weeks prior to tupping on the 15.5,6hk, During this pericd the Merinos
inoressed welght by 14,51b, the Romeys and Oorriedales 5,81b and 4.61b
respestively,

During the winter the Romneys and Oorriedales lost weight 4f the
uterine contents are conusidered, while the Merinos were spproaching
madntensnpe, Over the eight months of the trisl the Romneys lost 16,21b,
the major part of this arap bedng in the spring « sumner period, associated
with the dry conditions and stress of lactation, which cen be compared with
the gain of 11.71b in the Merins over the same perind, The wool weights
of the Rommey ave lower then expected for 14 months growth which is
indicative of the competition with milk sscretion during the springs
Howover it must be yemsmbered they wers machine shoyn before being
trensferved to Ters Hills, whereas in this trial they wers bleds shorn
which could acoount for sbout 0,51b of wocl., The 1081b weight of the
Merinos in Jamiary is comperatively good which is illustrated to soms
extent by the favourable wool production of 10,6710,

The relationship between the live weight of the ewe and milk production
was snalysed between and within the breeds, The values are tabulated in
table 24 which gives the relationship between the ewe weights st 2,40,64,
Just prior to lanbing and the average milk production over the first 6 weeks,

Bomney . 0a 31 NoSs
Sorxiedale 0427 ReB,
Merino Oulidy Ru8,
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There 48 o suggestion of any relationships within breeds, nor is
there when breeds ave dlsrogexded, The slope of the regresaion line,
aversged over tho thvree breeds, as given by "d* was 0,089 which 4a faixly

low,

{8) Totel Solids
' The aversge values for the total solids over & 10 wesk period are
presented in teble 25, |

No significent differences were spparent between the bresds althomgh
the Romney was slightly higher, ¢his being & reflection on the higher fot
pereentages, Individual values are tabulated in teble 4 of the sppendixz,

oo g

‘ﬁmﬁ | 3 64% o 5;% 2;&53 ﬁ.&»

Tobl M ek

mfmaamwmthmmwmmmﬁabmth%
by the second week but matintained this constant level throughout lestation
until the ninth week when the values rose, shish was especially proncunced
in the Merinos, | |
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(b) Fat Peraentezey

Matmmef Vﬁhﬁ'mﬁ content in the milk were telcen onow & week
over the ssoond eix weeks and over the lectation period s a whols, es
indleated in table 27,

The avefficient of variance was relatively high in both periods., The
second six weeks was the only period vhere significant interbreed differen
ses were found, In this period the Rommeys were significantly higher (49
level) then the Corriedeles, but only at the 57% level with the Merinos,
Thers were no significant differences between the Corriedeles and Merinos,

Treat 2 15,76 7.88  6etite
B 29 333 N2
Totd 3 5309




Individuel values for fat perountsges over the lastation period are
givan in tsble 30, mmmammmmm@mmmm
somplete leotation ave spperent, zgmmmm mmediately
Pollewing parturition, this belng assooiated with the colostrun hut an
mmmmbgmmmmpmmmm,mm
ammngmeawﬁ;ammmk@mwm mmmmm
relatively constant until pix weeks whan all breeds grmau.y rons, the
rise being fester in the Romnoyss Tn the last two weeks the riss in all
brecds vas acoelerated, assosiated with the drvp in nilk yidlds, The
eraﬂmiswmwmammmmmwammuemw
the faot that the mean date of lexbing was 5 days later then the Romneys.
By the second weel this differense hed evensd out and from then on the
Romney took the lead but was not significently higher than the other two
breeds until the seoond helf of the leetation period,

The correlation svefficients for the milk t‘aﬁ/m rote relationships
are detailed in teble 31,

W Ql 35 ﬁqﬁ.
Sorrdedele = 0,53 N8,
Hexino « 0,20 N8,

There was ne sugpestion of eny significent relationship ham
these two Pactors within breeds, nor when the breeds were diaragerdsd
(r =-0415)s The negative values obiained ere oontsry to that reported in
the literature snit eleo in theory, however these values ave non significant,
It is probebly that greater nusbers of animals would be required for
significance in view of the large cosfficient of verience in the fat
percentages,
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(4) Beldde-Nob-rat
There were no significant interbreed differenves in the solidsenctefat
as infdoated in table 32,

Lumey 10.1% 032

Qorrisasis  10,0ka 10524

Herine 10,118 140325

The solideenotefot varied little throughout lactation, dropping by

sbout 1% from the Pirst to ninth week and rising sheply in the 10th week
as seen in figure 10, %temmtm of the 5,N,F, values were unchle
to be made in the sloventh end twolfth wesk due to Mﬁ#ﬁeﬁi} volumes
of milk, which precluded the use of a lactometer. The solide-notefat
values for individual ewes are tebulated in teble 5 of the sppendix,
Specific gravity velues are presented in table 32,

Samples were teken on the twelfth weck of lactation and dried before
analysing them fer protein end ash contents, Relevant data for these
x*@m:!,m ere tobulated in table 33,

22,5 0.9 1241 9,02 085 2,54
2140 8,84 12,46 8,88 083 2.5
21,3 9416 12,14 9,28 0.8,  2.02

¢ Calmileted by difference
There were no significant differences in either the protein or ash
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peraentegess The protein pereentsges ere umsually high elthough adl
materiele and osloulations were checkeds It haw been reported by
Maynerd (1962) and Rermond (1957) that towsrds the end of lastation the
8,NF, velues rige, this rise being mainly due to the protein frastion
associated with a slight drop in-the laotose levels, Similerly Dehliberg
of the Cornell Undversity (p. 466 Maynard and Looald 1962) have shown that
as the percentege of fat rises, the perventoge of other oconstituents change,
This is characterised by e rise in protein, ash, total solids and energy
bat & drop in the lsctose levels,  This eould possidly help explain the
rather high level of protein found in thess samples. As oan be seen from
teble 34 the individuel variation in the protein perventege was not large,

The ash percentages were similer to thuot reported in the literaturs
although are slightly low in view of the fact that the sample was 4aken
towards the end of lectetions There wers no significant differences
between breeds, Individusl velues for both protein and ash percentages
are prosentad in teble 3.

The henlth of ell ewes in the trial was good except for some minoy
footrot infeetion in the Rommeys st the beginning of the trisl, After
treatnent with formalin this was scon clesred up, As the csuntry in which
the sheep were run is marginally difficient in selenium, the ewes were
dosed with Smg. of mm two weeks before tupping end lanbing, Howover
no incidence of white musecle discase ccourred. The death of one Marino
lanb at the age of four weeks due to pulpy kidney cams as a considersble
surprise in view of the native tussosk being grased, The rest of the
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lexbs were fmmedistely injected with pulpy kidney veseine,
{v) Heandng
m:.am were wennad ab 12 woeks of ege and both the ewes and larbe
dutagged which marked the conclusion of the trisls Although no sibsequent
weights weve teken 4% wes apparent thet the lanbs suffered no 111 effecte
from weoning at this ¥ine, and eppesred to mske good progress,

TABLE 3bh « THDIVIDUAL PROTEIR ARD AN CONTENTS

183
177
181
182

193

67 84 0.3
 Mean 8.8 9«35
56 9.2 0,88
2 10.4 ”@*?9
» 97 095
192 8.8 0.82
1S5 9.3 0.81
869 80 0,81
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To date thers are no reports in the literature of milk yield
pomparisons vwhers the lanbing date hos been presissly controlled by the
use of a hormone trestment 4o synolkromipe mating, It is posaible
although improbeble thet this technique may in some wey infiuence
subseguent milk yields, slthough to me extent, if an;sr, wouild be
difficult to determine,

The three day difference in gestation lengths between the Romnoys
and Merinos is probebly a reflection on the breed; since verious studies
throughout the world indidate that mutton breeds tend to have gestatdon
lengths ebent 4 days shorter than fine wocled breeds (Rm et o1, 1957).
An example of this is given by Terrill et al. (1547) vo indicated
gestation lengths of 15144 days for £ine wooled breeds snd 148.4 days for
matton breeds, These differences approach that of the Merino, (149 days)
end Romteys, (146 dsys) in this triel, with the Corviedsles, (147 deys)
inbetween, | |

The reletive success of the synchronising Wam% is reedily seen
by the high minbers of ewes synchronised within 4 days (Remeys, 10083
Oorriedsles and Merinos, B0 rospectively)s There is little information
on synchronisation trials using Romeys epart from Lesbourne (1955),
although this was confined to the late encestrus period, However it is
obvious that the 100% value of the Rommsys synchronised, reflects the



Merinos sgres will with results reported by 0VMary, Pepe end Cusids (19%),
‘Robinson (1956) and ave hetter than those reported by Hunter (1954),
Denny and Funtér {1958) and Robinson (1958). |
The muber of ewss lenbing within 6 days, (Rommeys 837, Corrisdales
58%, Merinos LOZ) ere in the main, a reflection on the sucoess of the
synehverdsation and subsequent fertility at mating.

perienced & sprend of ocestrus from 4896

" hours, the spresd in this trial wes from 24-96 hours with a pesk in the

72 hour perieds This early commencement of osstrus is umusual sinve the
Apmsm effeots ape mainteined for st least 48 hours befare blood
levels decling, Xt iz possible that the time of ram addition may
influence the onset of oeatrus oyclss in the trested ews, since Lamond
(19622) cbeerved that addition of rems on the day before the final injection
carsed ewes €O comp on oestrus the Pfollowing day. In this trisl the rems
ware sdded on the day of the final injections which may explein the
relntively sudden onset of cestrus in all breeds,

It hes been suggested by Robinson (4951) that &ifferent breeds could
have different thresholds of circulation progesterons which introduces the
breed concept as regerds synchronisetion. I% is conceiveble thet the
Merinos may require more progestercne than the Romneys for synohronisation,
gince five Merino ewes experienced oestyus during treatment, However
the literature is feirly varisble in that verious workers have quoted
from 0«257 of the ewes dimpleying oestrus during treatmont, The stage of
the ayele, (Lemond, 1964) is importent in that if injectionscommense late
in the eyele, it is likely thet some animels will show oestrus and/or

?{hm nost authors heve ex
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ovalate during treatments Hewever there wes no way of determining the
stege of the cycle when trectment begen in this experimend

ﬁﬁ@hw thres g:man% of i’&xz: ammﬂﬂamayﬁ larbed within a 6 day
pericd, vhich clearly inlicates that Pertility was not mw pftented
by the treatment, which conforms with Dutt end Casida (1948) and O'Mary,
Pope and Casida (ﬁ?,ﬁﬁ); The velue of 55% for the Corriedales is satine
fastory but still lsaves room for Amprovement, |

Whereas the majority of the Fomneys held to wrvim, almost helf of
the Merinns failed to conceive, Most of the literature referring to
Merinos reports froun 50607 of the synohronised ewss lanmbing which may be
compared with 4O 4in this triel., However slthough this velue is low
relative to the mejority of investigators, there are some oases vhere the
fertility has been even poover, (Robinson, 1958, 1964; Davies and Dun,
1957; Ldshmen end Hunter, 1961),

The caupes of low fertility in ewes where ocestrus hes been sgynchronised
are not fully elucideted, In this discussion it is only possible to
suggest canses as %o the poor Merino fertility as none of the explanations
¢an be proven without further experimentetion, Braden et al. (1960) and
Rebinsen (1961) reported that = high ~tion of ove in the synchronised
owe wore fertilised, so it seems more likely that the failure would be due
to en sbrormal rats of passege of the fertilized ovum down the fellopian
tubule, since Rdger and Asdell (1560) have indicated that injeatioms of
progesterone gen infiuence the transperd of ova,

The early onset of oestrus as discussed earlier, raises the possibility
of an oesfrus ~ ovulation inbelence in view of the fact that ownilation
ususlly cocurs 72 hours after withirswel (Lemond, 1964), Gonsequently e
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éwe served X hours efter pyogosterons cessation would not ovulate fox
enothey 42 kours, henoce the shantes of fertilisation would be amall, Howe
eves this would not eppesr to make eny major contribution Yo the poor
Nﬁﬂi@sftmm@mmanﬁﬁa trdal, as there were only 157% fupped
within the first 2430 hours afer progesterone withirewal,

The tima of dey of the f’iml ‘ﬁ.naaetim of pré:gaatarma ean influence
the mean interval betwsen treatment and the onset of osstrus and hence
fertility, mmréﬁvg to ‘Lmﬁl m& Bindon (1962), but for the reascn given
shove this is unlikely o be a mejor fastor, Although the ewes were
tupped late in the breedirg season it is doubtful whether this would heve
any adverse effect on fertility é:x.nee Lamond and Bindon (1962) have shown
that towards the end of the breeding season, less progosterone is required
for the suppression of ocestrus,

Ag the ewes wore mated on lucerne, the question ardses as to the
effest of lucsrne on fertility sinee Cocp and Olark (1960) indiosted
redustions of up Yo 127 in Copriedsle larbing percentoges. The overall
lenbing percentsges of 140 for the Corriedeles and 133 for the Romnoys
suggost little, if any depression, but the 91% of the Merinos, considering
the 157 twinning rate, indicates berrenness as high as 20%, However it
is questionsble whether the lucerne was responsible for the failure of the
Kerines to holéi to service, sinoe Coap and Clark (1960) indicate that the
problem ls assosicted with a low ovulation rate, rather then of a barren~
ness nature, It would seem that if lucerne was to dspress fertility, it
would do so irreapm%i*}a of breed, as fertility problema were also
encountersd with Romneys, while Braden st sl, (1963) and Moule et al,
(1963) have mparte& poor )ﬁarim t‘ertili{y cn legumineus pastures in
Australie,

In écnclusion it may be pointed out that the synahranisa‘kion was not
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an exevoise in itself but rether o means t6 give a soncentrated lanbing
and to this end the treatment was relatively successful, Attempts to
explain the csuses Por the high pesgentage of Merino ewes veturning to
servios are given, slthough the complexity &f the problem is cbvious,
The gonadotrophie somplex is not fully understood, nor the influence of
leoation, season, mutrition, tims of day of £inad injection end rem
edditions Until a more complete study is made of the physiclogy of
suppression with progesterone on fertilization, nidation and their
associoted factors; synchronisstion problems will be Aifficult to sclve,

24 M TUGTION

~ (8) M2k Yiolds

The inter-breed simdlerity in milk production is surprising when
the large breed differences reported by other workers in different
envivorments are considered, Based on a 12 week lastation, the yields
of the Romneys were 2481bs, Corriedsles 2601bs and Merinos 24ilbs, The
Merino production is well sbove the 1361b value quoted by Bonsma (1939)
for a 12 week lastation, end considersbly greater then the 1471b reported
by Lloyd Davies (1963) for a 10 week lactation. Both Bonsma (1939) and
Lloyd Davies (1963) used the lamb suckling method to memsure yields,
although the nutrition and nurber of lambs suckled were comparsble to this
trial, However, the 2451b estimate cbteined by Moore (1962) for a 0-10
week lestation comperes favoursbly with the 2411bs indfosted in this trisl.
Moore (1962) used both the oxytocin end the lamb suckling technicue of milk
measurement, slthough he did not report any large differences between them,

Expressing the milk production in terms of a searetion rate, it is
obvious that the aversge production of 52,7ml/hr for the Merinos reported
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4n this triel is well sbove the 39.6ml/hr estimate of MoCanse (1959).
The 54mi/he value for Merine ewes, cbtainsd by MoUence and Alexender (1959)
within the £irst week after birth, is nloo low in comparison to the 67vd/he
Mmh&smmmémm&. Homever the valus of
MaCancs and Alexander (1959) i compersble to yields veported by Pierce
(1934), Bonama (1939) and Hugo (1952}, for Merinos in the early steges
of laototion.

While there is little work pubiished on the milk production of
Gorriedales, it is cbvious that the yields reported in this trial arve
above those quoted Elsewhere, Hert (1961) obtained yields of 2551bs
for a 12 week laotation, although the ewes were suokling twins anfd were
Ped indoars. The 2601b yield of the Corrisdales in this trisl may alse
be conpered with the 2241b estimate reported for the Canedisn Corriedale
by Slen et al, (1963) ‘ovar 8 0=40 waek period, However their system of
feeding was of & sirdler nature to Herd (1961),

Baynicoat et al, (1949) reported yields of 257ibs for a 0-12 week
lactation using Fomeys which wers resring single lambs, This is gimilex
to the 2481b value cbtained in this triel, although Barnicoat used the
lesb suckling method of milk measurement, which mey possibly resuld in
lower yields relative to the oxytocin technique,

Diaregarding factors such ef age of ewe, strein differences and method
of milk messurement, it would be natursl to expect that the yields of the
Romneyes in this experiment would be depressed relative to that of Barnicoat
st a1, (1949) by introducing them inte this envircrment, since the pastures
in Barnfcoat's triel consisted mainly of heavily topdressed perernial
ryegrass end white clover, vhich would ba higher in protein content and
N,P,E, than snoountered in this triel, FHowever, the depression in yields
doss not eppear to have cocurred to any great extent, which may be explained
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by the possible overestimation of yialds using the oxytosin teshnique, o
by the feot that the level of mitrition in this trisl may not be ss low ag
is generally considered, since Coop ot sls (1955) Andionted reletively
high protein contents in the type of vegetation that prefiaminstes in this
triade

Although the epring with 4ts assooisted peek pasture growth osourred
later in the yenr than in Barnfcoat's triel, it would be difficult to
detormine to what extent, if any, this would influenge the milk yields.
It is possibile that a strain Gifferencs exists between the Romneys used
by Barnicoat et al, (1949) end this trisd, slthough there is no literature
availeble to substantinte ‘Bhis. | _

The yields of the Rm;ysv are relatively good when it is considered
thet they were subjected to a somowhat aiﬁ‘emnt environment from which
they were ascustomed, not only in terms of mutrition and altitude, but
in the severity of the winﬁer with its sssocisted low temperatures, The
Corriedales were not auﬁaeawa to such a great change as the Romneys,
singe the level of the mitrition in this trisl is compereble to their
previous district. |

An importent factor determining the velatively high yieids obtained
in thess results wes the me&y,favwah&w spring -« summer growing
seapon, This wes due t0 a higher than normsl Wall for that time of
year, vhich mpintained the growth until after the trial wes completeds

ALl milk yields are remsonebly high when it is considered that over
the spring ~ summer period, the stooking rate was threeequarters of a ewe
per sors, vhich is considersbly higher than this elass of sountyry would
normelly earry. In the winter they were stocked at one ewe to the awre,
although during this time they were supplemented with 13Ibas of lucerne
hey per day, per head,
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The level of ratrition for the Merinos was reletively good in
oomparisen to the Rameys and Corriedales, since the latter breeds lost
weight over the winter wheress the Merinos gained weight, Wallase (1948)
hes indicated the impertance of the level of mitrition during pregnanty
on %ﬂqxﬁnfz milk yields, which may explein the Pavourshle yleld of the
Merinos, However, this mey not be a1l thet impartent, since Coop (1950)
and Barnicoat ot sl (1957) heve indieated o grester dependance of yields
on muteition Guring lactation than during pregnanays

It is aiffienlt to meke any comparison with ylelds obtained by
other workers, sinse in most cases there are different stocking rates,
ages, lanbs suckled and nunbers involved, An attempt was made in this
experiment to reduoe the age differense by using 3 yeor old ewes, shich
would reprosent an aversge nge used by the majority of workers, The
diff'erences in stocking rates between authors adds confusion as regards
comparisons, An éxsmple of this is given by Lloyd Davies (1963) who used
stocking rates of up to 7 swes per acre on native grezing, which would
probebly explein why the yields were so low in comparison to the Merino
yields in this trisl, vhere the stocking rates were threew-querter ews per
scres The rumber of ewes used in an experiment would also explain why
such lerge varisbility in yields between workers exist, Lloyd Davies
(1963) used 6 ewes por treatment sgainst 12 ewes per treatment in this
frial which mey be compared to Barnicost et al. (1949, 1957) vhere up to
200 individual ewe lactations were determined, Obviously the larger
mirbers of ewes will provide more acourate comparisons, sines the intraee
breed veriation is considersbly greater than the inter-breed veriation,
which can be seen in these results where some ewes secreted almost three
times as much as others,

Due fo the differences in lactation lengths, number of lembe suckled,
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wathods of milk mammtm end other fastors which influense milk
yields; no sttempt has been nmade to compare the yields of the Romneys,
Corriedsles and Merinos in this trisl with yields reported far other
breeds, Obviocusly with so meny veriebles the gomperisons would not be
relisble, sinee to equate all yields on a rilative basis would require
& somsidorshle muwber of subjestive sssumptions.

(b) Bhepe of the Liastation

Thers were no intsrebreed differemces in the shepe of the lactation
aurves in this experiment, vhich is in sgreement with Humber (1957) end
Sten et al, (1963). However both Bonsma (193%) and Wellase (1943) have
indicated breed differences, there beirg more pronounced pesks in the
higher yielding broeds,

The aurves in this trisl were charsoterised by a rise to a peak in
the second week after parturdition and falling st a constant rate until
the twelfth week of lactetion, which follows the type of curve reported
for ths dedry cow (Sunders, 1930; Brody, 1945). An average of 457 of
the 12 week milk production, was seoreted within the first month, which
is in dlose agroement with the 45-50% value quoted by Owen (1957) and the
387 velue of Wellase (1948) which was based on o 16 week lactation,

The leotation penks in this experimsnt occur earlier then reported
by Bernicoat of als (1949, 1957), Wellace (1948), Funter (1957) and
Owsn (1957) but are compersble to Cooube, Werdrop and Tride (1960), The
latter enthors have presented lastation curves using both the oxytoein
and lend suckling techniques of milk measurement, for ewes reaering single
lanbs, Their curves, vhere the oxytocin technique wns uséd, are almost
identical to that reparted in this triel, in relation to the position of
the production pesk (figure 2,), Coombe, Wardrop and Tribe (1960) cbsexrved
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thet the profustion pesk cosurred one week eariier than with the oxytouin
technique, as compared with the lenb suckiing teshnique, If the earlier
pesk is a result of this technique, then this may explein why the pesks in
these results osour one week eexlier than veported by the mejority of
workers, The ssrlier pesk sssosiated with the oxytoodn technique, mey
posaibly be explained by the greater milk wewovsl inourved with this
method, since the shape of the leotation surve is influenced by the sbility
of the lab to withivew oll the svaileble milk (Vallece, 194§ Bernicoat,
1949)s  The shepe of the lactatiom does not sppesr to be a broed factor,
since similer shaped ourves were cbiained between breeds in this trisl,
vhile varishble sheped curves have been reported within breeds (Barnicoat,
1949)s Lt would seem that the level of mitrition and mumber of Leubs
suckled have an overciding effect on the breed, slthough it may be argued
that yislds eare a charactoristie of the breed, since it is well known
that Jarge inter-breed variations in yields exist,

The majority of workers show that the high yielding breeds are
cherarterised by a production peek 2§ = 4 wesks efter parturition (Wallace,
1948; Huntey, 1957; Owen, 1957) while in low yielding byeeds, like the
Persisn Blackfece (Btaxk, 1953) and the Merino (Bonsma, 1959; Hugo, 1952)
Lioyd Davies, 1558, 1963; MeCence end Alexander, 1959) the production
ponle 48 usually 411 defined, or even sbsont. MeGeonse and Alexander (1959)
indionted a peek 4 days after lemhing, which tends to indicate, together
with the rest of the literature, a gradation of the production pesk towsrds
the beginning of lactation, mssociated with low yielding and twin braring
ewss to a stage whare the peak ceases to exist, » .

The work of Barnicoat et el. (1549, 1957) provides a suitshle basis
for sompariscn, in view of the lerge muber of animels and treatments used,
Although these authors cbtained verying shapes of the laotation curves, it
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s evident that a Qefinite pattern 8xists, Barnicoet et edy (1957)
indSonted a pesk in the lastatlon curve, 20-30 deys af'ter lembing in ewes
resring single lenbs on noyml pasture groging, vherons whers ewss were
roaring wins, & small and almost nomexistant pesk was apperents - On
low plane trestments, flat curves, similar o that regorted by Hugo (1952),
Hart (1961) and Blen et ale (1963) were cbtained,

Bexndoost ot al. (1949) maintains that twins are neoesswry
eshieve the “novmal shape of the Romney ewes laotetion curve® since
singles do not measure the full potential of the ewss sbility to produce
milk in early laotabion, but tend to be a reflestion on the “ad 1ib"
consumption of the lasb, ‘

The “xzmx” sheps of the lactation curve, as reported by Barnicoat
wes flet in neture and represents the ylelds produced by the ewe, rather
than the eppetite of the lanb (figure 1)f If the shepe of the lactation
curve is determined by the larb(s) ebility to withdraw all of the milk, it
may be asked vhy a f£lat curve wes not obiained in these results, since
the oxytosin technicque would be supested to withdraw all the milk to an
oven grester extent than twins, This may possibly be expleined by the
fect thet vhen twins are used, o graster sucking stimilus mey boe erpeated,
with a subsequent inorense in milk secretion, sither through oxytecin or
prolactin stimletion, or simply by a move complete and eontinuous milk
removel, associoted with a reduction in the intra-mammary pressure,

The theory pertaining to this explenation is that with twins, the
mexinum stimdus for secretion is mpplied from birth, whereas singles,
a8 in thds trisl, may teke 2«3 weeks befare they are eble to provide the
equivalent stimlstion end effectiveness of milk removal, Consequently
there would be an increase in yislds until this point io reeched, after
which time the shape of the ourve is an expression of the proclectin levels,



‘avedleble feed supplies and the degree of milk removal,

Although the basie shaps of the laotution curve is determined by the
muber of lambs suckled, the lovel of mitrition st the begimning of
Jagtation can modify the curve considersblys With low yiedding ewes,
the lamb can cope with the milk supply at birth, or within e week after
birth, henoe the pesk would be smeldl, 4f present et pdl. Conversely
on & h#.gk plens of mtrition, m&ﬁembm time may elepse bef'ore the
mwma@nﬁmaﬁ;m;mmmwmm. The modifying
influence of mutrition spplies equally well with twins, e low plane
enmphasizing the flat type of curve assooiated with twins,

The influence of the mutrition during pregnancy on the shepe of the
lectation curve, is of considershle interest, since Wallaes (1948),
Barnicoat et ale (1949, 1957) end Hunter (1957) have shown that ewes fed
to gedn weight during the winder, outyiclded ewes fed to lose weight,
Barnicost et al, (1949) cbserved that the persistensy of lectation was
inereased by feeding ewss well throvghout pregnency, Howevery, although
the Merinos geined weight relative to the Romsys end Corriedsles during
the winter, they do not sppesr to heve a higher level of production in
the twelfth week of lautation,

There is & remoxkable similavity in the persistency of lactation
repurted between workers, the average level of production in the twelfth
week being shout 1,51b a day, vhich is in close sgreement with the remlis
reported in this trisl,

The oxytocin method of milk measurement hes proved extremely suscessful,
although it is possible that the relatively high yields cbtained in these
results are a reflection on this technique, since Coumbe, Wardrop mnd Tribe
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(1960) have quoted 16-28% higher yields with the cxytoain method, as
m&m& with the lenb suckling method, elthough Nocre (1962) dovs not
inddoate differsnces grenter then €%, Howsver, ns locre (1962) points mt,
Cootiba ﬁta:h (1950) uwﬁaﬁWianaz for the levb suckling technique

uammama t’w the oxytosin techniqus, mtaa&nfakhm
'mwwas. for bom This ma tend to exoggerate the &iffmma, m
‘48 {llustrated by the Wﬁm between Moare (1962), who cbtained & ag%
difference in favour of the oxytooin tachnicue mmrmgamw
lestation, end Coonbe, Werdrop and Tribe, (1960) who cited a 6% aifferense,
vhich increased to 287 towards the end of Lactation,

It is surprising that both nf' these suathors used single lanbs, since
singles would underestimabe the ylelds es measured by the lenb suckling
technique, If twing were used, the divergence botween the two methods may
be expocted to decresse, HMoore (1962) mainteins that the difference
between the teshniques is due %o the charscteristic unwillingness of some
oves to stend until the lembs had emptied thelr udders, which would tend to
underastinate the yields as measured by the lamb suckling technique, With
the oxytoain technigque this problem does not oocur, since the ewe is
suspended in an immoveble credle, This was of considershle sdvantage in
this triel since the New Zeslend Merino ig generally very exeitsble and it
would be diffioult to get them to stand for their lanbs, especislly towerds
the end of lectation,

Although the Merino is easily exeitsble, no provious training was
required, Even though e ews may have been agitated prior to milking,
complete milk removal wes obtained following an injsction of oxytoein,
Under these circumstanses the lemd suckling technique would result in
considersble error, since the lemb would not obtein all the milk, due to
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the ivhibition of the "let down" hormone., Another resson why the Lemb
suckling technique was not preferred in this trisl, was due to the faot
that twins nre necessary for complete wilk removal, which would provide
complications as far as the low twirming perdentagss in Merinos are
goncerned, However although the oxytogin technique ix especislly useful
for comperative purpuses, the lamb suckling technique provides an indication
of the milk consumed by the lexb, rather then what is availeble, which
is more importent in terms of milk yield/laub growth relationships.

McGance (1955) anra Coonbe, Wardrop and Tribe (1960) cbtained vomplete
milk removal following test doses of 5iu. and 2,5iu. of oxytocin respectively,
McGunce (1959) found that lembs put with ewss after being milked following
oxytooin injection, could cbtain 1iktle or no milk. Complete empfying
of the udder in this trial, wes indicated by the insignificant amounts
of milk withdrewn sfter a test dose of 5iu. of exytocin, which was given
at regular intervals throughout the trisl. Test doses never yielded
more than 10mls,

Up %o 12 ewes were milked in an hour by an experienced operator,
although in early lactation, each determination took slightly lenger.
However with the advance in lactetion the ewes becsme more accustomed to
the procedure, The milk production, expressed in millilitres per hour
was extrapolated to give the yields for the 24 hours, which was bassed on
the assumption that the divrnal milk secretion wes constent,

MoCance (1555) cbserved veriation of 12% in diurnsl yields as
compared with 5,6% in these results. Although McCence (1959) used an
unnatural physical environment in that the ewes were housed in a constently
illuminated shed, it is obvious that little diurnsl variation in milk
production exists, hence the calculation of the daily production from the
hourly secretion sppears justified,



by the 1bs of milk consumed per 1b live weight gain, wes higher in whe
second helf of lastation, The Romneys end Corriedeles required 5.51bs
of wilk per 1b Jive weight gedn in the first half of Jactation as conpared
with 4y91bs over the vhole lactation period, The corvesponding veluss
for the Morinos were 6,Jlbs and B.idbs respsctively. Cooubs, Wardrop
snd Tribe (1960) indieated up to 207 lower efficlencies using the

exytosin teshnique of milk withdrewsl, es ccupered with the conventionsl
larb suokling \mhnitm#. s0 §f comparicons with other workers sre to be
mede, this factor must be borne in mind,

The 4,93b value of the Rommeys mey be eompared to the 5,51b value
of Burnicost et ale (1949), These emthors quote higher efficiencies
with & low plene of rutrition, so it is possible that the lower plane
of mitrition in this experiment, relative to that of Bernicoat's, may
explain the higher efficienaies, However, the 4,5-5,0 values reported
by Owen (1957) for a 0«10 week period, ccupere favourshly with the
Romneys and Corriedeles in this triel,

The lower effiaiencies of the Merinos in comparison to Bonsma (1939),
vho dndicated velues spproashing 5.0 for a 0«12 lastation period, ond
the 4.2 figure of Lloyd Davies (1963) for a 0-10 week period, are
diffioult %o explain, The possibility of the influense of the technidue
of milk measurement cennot be dismissed, singe both Bonsma and Lioyd
Davies used the lend suckling methods The literature is too varisble
for eny definite conslusions to be drawn, but it appesrs as though the
Mexdinos are as equally efficient in converting milk ¢o body tissues as
the Romneys,
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Although the Merins laxbs were less efficient than the Romneys end
Corrdsdaloes in this triel, the ratio narrowed with edvencing lactation
85 the Mepino lend pupplemented the diet with grass. The fast that the
Neyino larbs were sble 40 supplement the diet with grass to a greater
extent then the Romneys snd Corriedsles, is indicated by the lack of eny
nilk yield/growth vate relationships after € weaks, vhich may be compored
with the high m&w&mshﬁm ohtained in the Romneys up to 12 weeks,
Goxdner and Hogue (19&) indicated higher maintemnm m«g;ximntﬁ per
uuitba&ymigh% wwx amell lecbs es cme& wiﬁxlarge 3.am‘bs, which
may mm vhy the Merinon were less sfficient in this Man., sinos
“ m@mmmmmrﬁﬁmmmmmmzem to
growth,

The higher efficiency eof the Rumeys and cmé.séaaea mgy elso be
explained by the chaexvation of Brofly, (1945) end Ricordeau snd Boccerd,
(1961) who found that efficiensy inovesses with inoressing live weight
gein, Henwse the faster growing Romneys and Corriedales would be likely
to be move efficient than the slower growing Merinose

Bonsma (1939), Wellace (1948), Barnicoat (1949), Owen (1957) end
Lloyd Devies (1963) sll indicate inoressing efficiencies with advanoing
lactation, However the term "efficiency”, is confusing, since with
advancing lactation there is an inoressed consumption af gras&z, with a
sonpecquent partitioning of the energy source, This meens t;hat congldershle
part of the weight gain s derived from the gress, slthough by the method
of eplenleting the cbove efficiensy velues, all this gain is attributed
to the milk consumed, with m consequent increase in the epperent
efficiency, However, in sstuel fact, the efficiency expressed in terms
of units of milk consumed per unit live weight gedin derdved from the
milk, may not have altered at sll, Consequently it may be preferzble
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to axpess effiolonciss for the first 6 weeks, since this period is
ﬁéiﬁ‘&waw wzta@gﬁm-beﬁ *&:y ﬁz@ grazing effects of the Lenb,

Thexe iz litile work piblished on Rommey, Corriedsle and Mevine
land growth pates in this environment, slthough considersble informstion
hes been made available for the Romeys in other New Zesland environnents
by Barnioout et ale {1949, 1957), Coop end Claxk (1952) and Coop and Drew
(1963) and for the Corvicdeles by Coop end Claxk (1952), From these
suthors, & general growth rate velue from O-12 weeks of 0,55-0,651b/day
for the Remnoys endl 0,45«0,551b/day for the Corriedalss may be designated,
these values belng for e Jow to medium plane of mbrition,

The growil retes of 0,621b/dsy for the Corriedales end 0,591b for
the Pomueys in this triel eve surprisingly high for the level of mitrition
encountered end yefleots on the extramely fevoursbly sessons The
fasber geowth of the Corriedeles in the second helf of lactation, may
possibly be ewplained by the fect ihot they were more suited to this
suvivonnent thon the Romneys, in spite of the good semson, It is obvicus
from the vorroletion ecefficlents between milk yield and land growth rates,
that the Corrisdnle lambs began supplementing the milk with grass at en
earlier age than the Rameys, which would tend to incresse their eneray
intake ralative to the Romneys,

Ths favoursble growth rotes of the Fommeys end Uosriedsles, presents
the possibility thet the native vegetation may not be so poor ss previcusly
considered, From the cherdosl camposition work on netive pastures by
Coop et a2, (1953), it appoers es though the protein contents of cataesr
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end sorrel, which are dhe predominant specios present in this trisl, are
better than the native grasses end equal to the clovers, The protein
values of catsesr and sorrel in spring ave sbout 14,0 and 9,0% respectively.

The 0,531b/dzy growth yate of the Merinos coperes will with Lieyd
Devies (1963) who indisates geins of 0,52-0,551t/day for & 0-10 week period,
The gains For single Leshs presonted by Lioyd Davies (1963) and in thess
rosults apposr o bo shove the aversge, sinse Gayberbeck ot rl, (1962)
inficated gaine of 0,371b/day Tor e 0-12 wesk pordod, whils Lleyd Davies
(1962) quoted geins of 0.451b/3syes The rate of gain is cbvicusly
influensed to a grester extent by mutrition then the bméa faotor, nince
Franklin et ol. (9964) reported extrensly low growth rates under drought
feoding conditions.

In this trial the growth rate of the Mewinos wns significently lower
than the Ramneys anfl Corriedeles, sithough there were no significent
difference between the latter two, In the first 6 wesks of the triel
the Romay gains were significently higher than the Merino, tut fell off
to comparsble levels in the second 6 weeks (figure 4), The Corriedale
lenbs avertock the Rommeys within 6 weeks after birth end maintsined
their sfvantage Por the rempinder of the trial,

The lenb growth/milk yield relationships follow similer tvends to
that yeported in the literature, with highly significent correlations in
garly lactation, the relationship weskening as the lamd reploses the milk
diet with grasss The correlation coefficients, where the milk is
messured by the exytooin teshnique, are considersbly higher then where
the lanb suckling technique is used, (Cocrbe, Wardrep and Tribe, 19603
Mocre, 1962), These suthors quote 0,05 and 0,4 higher correlation
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avefficients respectively in fevour of the exytooin technique.

The correlation coefficient of 0,73 for a Ok week period as ohtained
by Goatbe, Wardrop and Tribe (1960) and the 0.8 value for a 010 week
pgrie&. afl Moore (1962) may be compared with thé 0,78 value of the Merinos |
in this trisl for a O-6 week period, These highly significant velues
refer to single lanbs, where the oxytocin method was used for milk
withdpawal, However thers were no significant relationships in the
second 6 weeks (r = =0,043) which was surprising considering the fast
that the milk yields were still relatively high, As the Merino breed
hes more of a foraging nmature than the Romney and Corriedale oocunterparts,
they may be expected to commence grazing at an earlier age, although not
to the extent as indicated in these résults, since Bonsma (1939), Coonbe,
Wardrop and Tribe (1960) and Hugo (1952) have sll indicated substantial
although non significant correletions in the latter pert of lactation.

The independense of the Merino lanb on milk yields after 6 weeks of age,
is of considerable interest in respeet %o early weaning, since it provides
theorgticael support for the practice,

Wellace (1948), Stark (1953), Hunter (1957), Owen (1957) and Coctbe,
Wardrop and Tribe (1960) ell indicated higher correlation coefficients
in the first helf of lactation. Wellace (1948) cited correlation
coefficients of 0.91 in the firat month for Border Leicester x Cheviot
ewes, vhereas by the 0-12 week period the value had fallen to 0,72,
Similarily Coombe, Werdrop and Tribe (1960) indicated correlation
eoefficients of 0.7% for a 0-4 week period, but only 0,33 for a 7-10
week period.

The 0,67 value of Slen et al., (1963) for a 0«8 week period, the
0.68 value of Barnicoat et al, (1957) for a 0-6 week period and the 0,70
value of Owen (1957) for a 0-10 week period, may be compared with the
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inteebrosd value of 0,74 for the O<6 week pericd in this trinl.

The Remiey Wﬁﬁm cosfficlents for the first and second 6 week
poricd in this trial, wers 6;76 and O..?‘-l rospectivelys It is chvicus
that the Ramey lenb is very dependent on milk production over the whole
12 wesks, which tends to indicate the innbility of the Romney laenh to
alopt Ateelf to this envivonments In e dry sesson when the milk pro-
duction would be severely reduced, the Rommey lamb would be forced to
saoplenment the reduced milk supply with vhat grese was aveileshle, with
resultont deleterious effeets to thelr growth rates, In such eircume
stanses the Merino lamk would be more adepted in coping with the burnt
of f vegebtabion,

The 0,32 correlation ooefficient of the Corriedsles over the last 6
weeks of laoctetion spprosches the valueés obtained by the mejority of workers
for this period end falls between the values of the Fomeys end Merinose

A departure from the normel pettern of growth rete milk yield
relationships, was showm by Bernicost et ol. (19489)s EHigh relationships
for the 39 week period were cbtained, but the velues for the 1-3 woek
period wore emell and irregular, However, these values mast be acoepted
with omution, mince practicslly all suthors heve indiceted highly
significant reletionships over this period, As the lab dovs nod
supslement the mitk ddet with grass untdl 3 wesks of sge (Werdrep, (1961),
it would appear thet this period ie the ¢hly time when the larb is entirely
dependent on milk,

(e) B

Significant pesitive ocorrelations betwsen birth welight and milk
yields have besn repurted by Bonsma (1939), Wallace {1948), Buryds end
Baugus (1955) end Owen (1957)s The latter suthor suggests thet this may
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be due to lexge lambs being eble to consume mope nille than small ones
in eaxly lastotion end thet the larger lend provides a strenger sucking
stimilus, However Funter (1957) and MoOance and Alexander (1959) a4d
not find eny relationship while Thomoson snd Thenpson (1953) reported o
noagative correlation,

The significent correlation eoefficient of 0,69 for the Merinos
(teble 19) betwoen birth weight and milk yields up to 6 weeks, may be
eampared with the non significant relationship in the Romneys and
Qorrisdeles, Wallage (1948) indiseted e highly significant coeffiscient
of 0,70 for Border Leicester 2 Cheviot ewes, slthough this was for a
0-28 doy period, Wallace concluded that birth weights and yields eve
affeated by the level of mutrition during pregnancy, vhile the size of
the lard at birth lergely determines its ebility to utilise all the milk,

In the three months prior to lanbing the Merinos geined sbout 61b
(table 23) sompared with e live weight drop of 3«41b in the Rommeys snd
Corriodsles. This indicates o satiafactory level of mutrition as far
as the Morinos nre gonserned, but definitely mib-maintenance as rogards
the Romeys and Cerriedsles, The avorags Merino birth weight of 9,91b
was ressonsbly high in relstion to ths Romnoys, although it mast be
rezlised that the percentage of lavbs born as twing wers greatar in the

Rommays which would depress the birth weighis relative to that of Herinos.
| The birth weight/growth rete relationship followed a similaxr trend
to the birth woight/milk yield relationship, in that a highly significent
correlation coefficient was obtained for the Merinos,  The 0,72 value
cbtained by Wallase (1948) for the Border Leisester x Cheviot ewes wes
oonsiderably lowsr than the 0,87 velue indiscated in theme results, since
Vallace's value refers to a 0-28 day period, as compared with a O-6 week
period in this trials Obviously the weight of the Merino lamb st birth
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has & groot benring on mbsequent ndlk yields and growth rates,

The importanse of the birth weight/growth rate relstionship may be
seen by the high birth weight/weaning weight relationships {teble 20}
Theye was a significent relationship in 21l brecds, although the correls
ation coeffisient of 0,96 for the Merinos wes highly sigmificants It
wag aﬁmw&a&ﬁzatrwwwu Inareass mbmmtmm a
sovpssponding 2,850 increase in weaning waigh%, which is quite a substants
fed amount for & Merino, This velue may be mama with Shelton {1964)
vho vlso ohtained ahﬁ.gmy significant Nia‘kmmp m;ﬁ nonsiuded
for oevery 1b indrease in bixth weight, tmwasmmmqf&m
in the 120 day wedghte It would be expected thet the birth weight/
weening weight relationships waild be higher than the birth weight/grovth
vebe relationships, since the variation in Lirth weight in itself is
suffiodent %o influense later weights, quite epard from prowth raotes,

The highly significant relationship of 0,85 betwesn mdlk yield endl
worning weight for the Romneys ds surprising, sines the growth rate/wesning
woight relationship was just significant at the 57 level, The 0,72
value for the Merino was just cutaide the 1%awﬁfs.cme1m1" A
possible reason as to vhy it was not highly significant, may be explained
by the low milk yield/growth rate reletionship in the second 6 weeks,
whish would tend 4o lowey the welationship batween milk yields end
mbsequant welghts based on o 0«12 wwek period (teble 21),

It eppesrs from the literature that the birth weight, growth rate
and midk yields ore ell interrelated and depend on eash other for their
reciprocal effeots, When milk yields ave kept gonstent by miltisle
rogression (es in these results) the birth weight/growth rate ralationship
breaks down, THence the incresse in growth rats,ascociated with
increasing birth weight, is facilitated threugh an intresse in milk yields,
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whigh ave slso associated with higher birih weighbss

(a) Pwe Live ¥e! nd M) Jons

The ASELine in 1ive weight of the Renmeys and Gorriedeles over the
nine months of the trisl (teble 23), tends to indisate the unsmuitebility
of thess bresds in this enviromment, in épite of their relatively high
milk yislds and Janb growth rotes, Their deelins may be compared to
mi?,mgmwﬁmﬁmamprm Mthough same of the
weight loas in thunmewa ¢on be attributed to aatﬁm ﬁm:i in the new
environment, it is not thought t&mﬁ t!sis faotor would
consequenne, since the main perdod of live waight Mem wen in the
springesumer period, when competition between 1ive weight gedn and rlk
production was at & mexinnm, IY eppesrs os ﬁhmgkthelzmyamimﬂ
8ble to cops with the burden of lastation and wool growth than the Merinos,

All swes were mamm é&.etwthamw, 4 the
uterine contonts axe token into account, in apite af‘ the 5.'&% gain of
the Merinos. While the level of mutrition &xring this period is sdequate
for the Merdnps, it cbvicusly represents a low plane for the Romneys and
Corriedeles,

There were no significant relationships between eve live weight and
nilk ylelds, either within, or botween breeds. This was o be expeoted
as there were eonsidereble intexbreed differances in live welghts, yet
there were no significant differences in yields, Bonsma (1939), Wellace
(1948), Barndscat et ol (1957) and Oven (1957) a2 inidcated a signifis
cant relationchip between live might m yields, elthough Bernicoat et 81,
(1949), Runter (1957), VoCance and mxm (1959) end Coonbbe, Werdrop
and Tribe (1960) cbuerved none,

It would be reasonnble to expect a relationship between ewe live

he m’ gz-awk
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wedght and milk yields, eince 4% 38 well known thet within s particulsr
breed of dsdry oow, milk yields tend to increase with live weight
(Bdwards, 1936), It is of interest to note thub Owen (1957) indleated
& stronger relationship between live weight at fupping end milk yislds,
then 1ive weight et lanbing end milk yislds. No evidence was given to
muggest vhether 4¢ wns the size or condition of the ewe, which wns the

higher than cbitoinsd by other workers, This wmay be explained by the
fant that the exytovin technique, could result in s prester vemoval of
the residusl midk, with its essocisbed higher fat contents No data on
coposition values using the oxytooin technique have been reported, so
if the composition is infinenced by the method of mdlk removal, then
compardsons will be aiffioult to meke,

The Romneys wors 1,07 higher in fob test than the Corriedales and
0,87 bigher then the Merinos, This is contery to that reported in the
literature, vhich quote Merino fat perecenteges 1«2% higher than the
Romneys, elthough Bonsma (1935) iR not find eny significent differences,
It is poscible that the high Rommey fat percentsges cbiained in these
results, can bo interpreted as a docling in the wvolume of milk apsociated
with a change in the level of mtrition, rether than any change in the
fat content level, vhich would heve the effect of increasing the fat
percentage, The value of the Merinos ere camparable with Pierce (1934)
who inddeated 7,9% for a 0-9 week period, Both the Romey end Merino
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fat peroshteges as obtained by Donams. (*{9393: are woll below thoue reported
in this die), slthough Bonsus ussd & 0«0 wosk lactution periods

The interwbreed average of 8.0% £t iz hightr then feported b
Rituman (1917) exd Slen ot ale (1965) vho quote 6,8% and 6.5% vespectively
over e ronge of bresdes Simdlerily the 8,67 volune of the Reineys is
oonsiderebly higher than the 5.3% and 5,5% obtednod by Barnisost ot als
(1949,1957) while the Ouwricdsies aversge of 7,67 may be sompared to
Hert (1961) who cited tests of 6,607 based on an aversgs of two lectations,
Although Wellaoe (1948) chiained similer fat percentsges to this
éxperiment, using Border Leivester x Choviot ewes, there were insufficient
munbers used, snd the sampling perdod too short for relishle comperisons
%o be made,

The shape of the milk fat curve for the 12 week lostntion peried
(Pigave 9) ia comparsbls to Barnicoat et al, (1949), end appears to
follow the type of curve veported for the dairy cow (Hammond, 1957).

This is chovacterised by a dseline imusdietely after perturition, vhen the
sclostrun is replaced by normal milk, After remaining steady over the
first two thixds of lactation, the lovels rise agedin, which sppesrs to

be assooiated with a reduction in the milk yields, However the fot
ourves cbtained by Barnivost o% el. (1957) differ from those reported in
this ezpepriment, in that Bernfooed’s curves were chavecterised by e
trough bubween the 5th « 9th week perdod, whereas in this triel, the
levels were at thedr lowest ebb in the soeoond wesk. Darnicoat indicated
thet ewes on & high plene of mubrition experienced a larger, tut earlier
drop in fef poromntoges, vhevreas the low plans, although being less
verishle, did not veach the lowest point untdl the ninth week of lastetien,

The chupe of the curves illustrated by Hard (1961) also differ from
that cbiained in this experiment, Hart's curves are chorecterised by a
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pesk in miA Lectation which is &ifficult 4o explein, singe no great
fluctustions in milk yields were obsexveds Vhile there wes en incvesss
in the fat lovel towsrds the end of laotation, there wes no indication
of & degline following perturition as illustrated in figure 9,

(b) Solids-Not-Fat

The interwbreed S,N,F, values (teble 32) were not signifipsntly
aifferent and are slightly lowsr than the 10,954 velue of Baxrniocoat ot el
(1949), elthough the latier enthor's velue spplies for a 100 dey period,
compered with 70 dsys in this triel, The velues obtained by Pierce (193),
Bonsma. (1959), Owen (1957) snd Hevt (4961) are on aversge, 1,0-1,5%
higher than the 10.,1% valne indicated in this experimemt, Although
Barnicoat et al, (1957) reported a sherp decline in the S5,NF, levels
following perturition, the work of Berniccat et el, (1945), Hart (1961)
end these results do not sonfirm this, Vhile the S,N.F, lovels of
Barnicoat et #l. (1949, 1957) wore cheorsaterised by a gredual rise with
edvancing laotetion, Hert (1961) indiceted no such rise, the values
remsining relatively constent, whereas in these results the levels tended
to decline until the ninth wack, before rising (figure 10), Bart (1961)
doteoted n omell pesk in the BN, M, eurves in the fourth veek of lsstation
which was also evident in these vomults, elthough no grest inmportence
is ettached to this feature,

I% s possible thet the lower S,N.F, velues reported in thess results
are b refleotion on the plane of mtrition, sinoe Barnioont et ale (1957)
cbserved higher S,N,F, values associated with & high plens, hich ds
probebly related $6 an inoreased protein intalke,

¥hile no significant differentes in ash percenteges wore recorded,
1% 4 apperent that the values (table 33) were lower than the avarage of
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0.9% cbtained by Pieves (1934), Bonama (1939) end Barnicost et sl (1949),
mmwmﬁmmsmmwm exporiment refer to late
laotation, vhen the pereentages of ash in the milk would be espested to
be highs However the 0,87 Figure of Burnicont et ale (1957) eoupares
favourshly with the 0,847 reported here,

The protein percenteges ave gsonsidersbly higher then reported by
‘other warkers, in spite of the fact thet the mmm were nede in
the twelfth week of lacketdon, VWhile the mst common: values re«mﬁea
re between 4y5-6.57 (Barniovet et al., 191.9, 19573 Owan, 1957; Slen
et al.p 1963) it must be remenbered that these are eversged over the
Laotatdon perdod as a vhole, The high protein levels m éitﬁmt
o explein, singe the meterisls end mothod used for the protein detarw
minations were thoroughly checked, It would eppesr that the protein
percenteges are likely to be the main factor influenging the SH.F, levels
sinos the lactose percentsges remain reletively constent (Moymerd, 1562).

The totel solids reported in this experiment, vhich ere a yveflection
on the fut percentsges sinos the S.N,F, lovels ware relatively constant,
are higher then reportod by Bonsma (1933) end Borniccat et al, (1949) vho
quote values of spproximately 16.25-16,50%, slthough lower then 19,30
cbtained by Piexes (1934) for Merinos, However the 17,57 velue of Owen
(1957) 45 comporeble with the inter<bresd value of 18,0 quoted in this
experimant,

The non significant currelations obtsined in this triel conform to
Ritamen (1919), Neidig and Xddings (1919), Bernicoat et sl. (1957) end
Slen et ale (1965) who all concluded that the fat content is of no
detectable importance in influencing the growth rate of lenbs, Hence 4%
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‘appecrs the quantative effects of the ndlk, ave more dmportant than the
quelitative effects in deteymining lawb growth rates, The negitive
correlotion coefficlonts cbtained in this trisl, ere probebly s reflestion
on the extwens variebility of the fat percenteges, sinos 4t s well
established that most species of- animale thrive best vhen their dist
contadns o certain propartion of fat (Hawond, (1957) Maynard, 1962).
However e ‘writicel fut parcentage level would bo well below the 8,0%
lovels indioated in this trdisl,
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CONGLUSTONS

Qonsidering that the hormonal technicoie of synohronisation has given
vardeble results in the past (Lemond, 1964), the muber of ewes synchronised
and mmmg %o servics was extremely successful, although the Yerino
‘Perdility was lower then expected, However, the originsl aim of
soncentrating lanbing over the shertest possible period was by end large
accomplished, A simflar situetion was appavrent in the method of milk
yield estimation, since the oxytocin technique has not been fully accepted
by somp investigators es a relisble method for the neasurement of milk
yields, However this technicque was completely successful in this
experiment, as was indicated by the speed end efficiency of milk removel.

| The milk yields snd land growth rates were in genersl, better than
expected in view of the resultis cbiained by other workers in similar
environments, The Morino milk yields are considersbly higher then
roported elsewhere, which may be n reflection on the teshnioque used, or
posaidbly & strain effect of the New Zealend Merino, since the genersl
level of mtrition was comparshble to that used by overseas investigators
working with this breed,

While no significant differences in milk yields were spperent, it is
obvious that the mutritive value of the tussock grasslend, as far as milk
yvields end lamb gaings ave ooncermed, is not as poor as generslly considered,
Although the milk yields of the Rommeys do not appesr to have been
depressed to any great extent relative to Barnicoat et ml. (1949, 1957),
it mist be remanbered that Barnicoat's figures were derived to a large
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extent, from ewes graging on hill country, which in some semsons, was
consistent with "hard" grazing, However, on high planes of matrition,
the yields obiained by Barnicoat were considersbly sbove.those reported
in these results, Although the milk yields 4n ‘the Romneys were relatively
high, their loss of weight throughout the yesr and the medioore wool
weights, suggest thet this breed is not siuted to this environment, in
spite 6:‘ the favoursble seasom, Whileée the Corriedeles fell into an
int‘emédiﬁte position es far as ewe live weights and wool production are
conoerned, their milk yields and lanb growth rates were higher than the
Romnays, although the differences were not significant,

The highly significant correlations cbtained in all breeds between
milk yields and lamb growth rates are indicative of the importance of
milk production, & fact well established by other investigators in this
field, The highly significant relationships between birth weight and
subsequent milk ylelds, growth rates, end weaning weights in the Merinos,
are of considerable practical importance, since birth weight is influenced
amongst other things, by the level of mutrition during pregnancy (Wallace,
1948). Henoe in the light of these results, birth weights as high as
practieally possible, would be desirable,

The interesting feature of the milk composition was the high fat
peroentages which were above the values reported in the literature,
Whether this is a reflection on the oxytocin technique of milk withdrawal
with its associated greater apparent removal of residusl milk, cannot
be confirmed, The literature quotes the Merinos as being higher in
milk fat content than the Romneys, although the reverse was found in this
trial. This also is difficult to explain, but it appears that fat test
velues ere inversely related to the yield., Apart from the fat percentages
in the last 6 weeks of lactation, no significant differences in the milk
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components were chiained,

A large percentage of the variebility of ylelds and camposition
cbiained by many workers sppears to be due to the amell murbers of animals
used, Although mdlking large yunbers of ewss presents prasticsl difficul.
ties, more sontimity oould be expected with lerger mubers, or slternatively
& refuction in the muber of treatments, Vhile the muber of ewes used
far milk oomparisen purposes in this trisl were greater than quoted by
many other workers, somé of the corvelation ccefficients, although being
high, did not reash the significance level due to & sheriage of mubers,

In summery, 4t mey be said that this experiuent has provided
information on the milk ,via.i&s and composition of three breeds grezing
in o tussosk grasslend emvironmsnt, Considering the fact that no records
are aveilsble on the milk yields of Merinos in New Zesland, the colleotion
ai‘ this data $n itself sppesrs jJustified, The parf‘axmmés of Corriedals
end Rumey ewes, normally run under lovlend conditions were also investigated,
in the hope that the added information wouldd help £i11 the gep in the
knowledge of the fastors affecting lard growth rates,

Before any definite econclusions con be drawn from this experiment,
repetition over two or more yesrs would be desirsble, sinse this environment
is smbject to considersble seasonsl fluatustions, Whether with a |
severe winter and dry spring, eny intervbreed differonces in yields would
exise requires further experimentation,
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SUMMARY

Milk yields end milk composition of Romney, Corriedele and Merino

éwes rearing single lembs in a tussock grasslsnd environment were compaved,
Mating was synchronised in order to concentrate lenbing, which ensbled

milk yield comparisons to be mads %vith lanbs of comparsble sges, The

pertinent features of the experiment are os follows,

e

2

e

The synchronisation of mating entailed a peries of progesterone
injeotions given intramsoulsrly at 2 dsy intervals over a period
of 16 days. Dose rates used were 20mg. for the first 4 injections
ond 15mg, for the sesond 4 injections. Rams were sdded on the Pinel
dey of treatment, The percentage of Romsey, Corriedale snd Merino
ewes synchronised within 4 dsys and holding to servics were 88%,
774 wnd L respectively, A compershle percentoge of ewes lanbed
within e 6 day period, Possible reasons for the low Merino fertility
are disoussed,

Twelve Rommeys, 11 Corrdiedeles and 9 Merinos were used fox
nilk yield determinations over a 12 week period, The oxytocin
technicque of milk mensurement was used, and the success and suitebe
111ty of this method discussed, Five internationel units of
oxytosin were used for all determinationms,

No significant differences in milk yields between breeds were
reported, Average milk yields in millilitres per hour for the
12 week lactation were Rommeys 5.3, Corriedales 56,8, and Merinos
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52,7, The total velues expressed in 1bs for the 12 week lectation
ware 2&8, 260 and 241 vespectively, The shaps of the lactetion

durves were similar to that reported for the dairy cow, being

characterised by a rise to o pesk in the second week of lectation
andl declining unifernly with advenoing lectation,

The ddurnal verietion in milk ylelds waa measurads A small
and non significent verietion of §,6% was spparent, which indicatoes
a constant rate of seovetion,.

Highly significant differences in fat pereenteges were evident
between the Rommeys and Corrdedales over the lest six weeks of
lastation, although they did not differ significantly a% ‘an:,r other
stoge, ‘The fat test velues over a 0-12 wosk period were ‘Rmmeya
8.6%, Corriedeles 7,67 and Merinos 7,87, 'rha shepe of the fat
tost curves were charasterised by a fell following parturition,
followed by & graduel rise assogioted with the decline in milk
yields, Relationships between fat percentsge and lenb growth rates
wéro small and non significant,

No significant interebreed differences wers spparent between
the solids-not<fat over a 10 week period., Aversge values were
Romeys 104157%, Corviedsles 10,04% end Merinos 10,197, There were
no inter-breed differences between the shape of the S,N.FP. curves,
vhich were characterised by a gradual dedline for eight weeks wi.%h
o shaxp rise in the ninth weelk.

The totel solids followed similer trends to the S.N,Fs in that
there were no significent aifferences at any stage of lastation,
The velues fell following parturition and remained relatively
oonstant for the remainder of the lactation, Relative values for
the Romeys, Corriedales and Merinos were 18,67, 17.67% and 17,8%
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respootivelys Protein and ash percentuges were msasuved in the
twelfth woek of lactation, the inter-breed differences being small
and non significanty

Favourdble growth rates were made by sll larbs, - The Roomeys
and Corriedales grew 0,51b/day and 0,621b/day respectively, which
were significantly higher than the 0,53Ib/day growth rate of the
Mezinos, Although the Remneys mede the most rapid growth of all
bresds in the first 6 weeks, they slowed down to a comparsble level
of the Merines in the second 6 weeks,

Highly significant sorreletions ooefficisnts were cbiained
between milk yields and lenb growth rates in the first 6 wecks of
lactation, the relationship weakening with age, Correlstion
coefficients for the Romneys, Corviedales end Merinos over this
pméa wore 0,76, 0469 end 0,74 respeotively, The influence of
milk yields on lamb weight at 12 weeks wes also highly significent,
the relationship being strongest in the Romeys with & corvelation
eoefficient of 0,85,

Birth weights were atrongly correlated with lamd growth rates
(0,87), milk yields (0.69) end weight at 12 wesks (0,96) in the
Merinos, Although there was a significent relationship botween
birth weight and weight at 12 weeks in the Romneys and Coxriedeles,
the former two relotlonships were non significent,

Ewa live weights, measured 2 weeks priocr to lambing, were not
related to milk ylelds, Over the eight months of the experiment,
the Famney and Corriedale ewes lost weight relative to the Merinos,

It wes suggested thet the Romneys were less suited to this environment

than the Merinos, in spite of the faveursble milk yields end lenb
growth rates,
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TAELE 5

Solids = Yot ~ Pot

' - Wecks lnctetion
Ewe Yo, 1 2z 3 . 5 6 7 8 g 10

554 10,87 10,91 10,12 10,67 10,05 .05 10,20 2.80 9.5 40,17
571 1057 10,85 10,20 10,93 9.85 10,03  0.21  9.56  8.97  9.83
575 10,77 10,52 9.88 10,50 9.7 9.91 992 977 9.03  9.65
51, 9.92 10,32 10.07 0.3 1043 1043 990 967 S8 %77
70 10,82 10,3 1031 10,15 10,66 10,23 10,13 9.72 9.58 10,71
542 10,40 10,53 10,45 1041 1053 10,32 9,95  9.66 9,61 10.05
687  10.31 10,25  9.85 10,18 10,18 10.20 2.82 955 .43 9.81
506 10,45 10,00 9.82 0,37 .90 9.98B 077 %41 9.3 9.50
568 1072 10.05 967 10,27 975 966 957 SB 9.2 9.8
572 10,00 9,93 %75 %97 %67 9.7 1056 9.5 9.7 9.2
501 10.92 M5 1033 101 0.3 1032 1046 9.8 9.35 10,17
Meem 1052 10.43  10.01 10,43 10,10 1009 1004 961 9.5 9.81

*oh



Salids = Hot - Fal
Fecks Z{aawﬁm

2 3 b 5 6 7 8 ? 10
218 10.85 10,91 10,38 10,92 10,37 10,12 10,36 10,03 Jo 36 10,11
39 9.80 10,26 9.7 10,42  10.26  9.83  2.68 931 %27 97
192 9.50 0.5 .86 10,22 10,27 1031 W7 292 %78 1041
1S 9.65 10,18 10,08 10,32 10.67 11,05 10,18 10,00  9.87 0.0
863 10,18 1055 10,31 10,35 10,52 10,22 297 %78 %66 9.8
316 11,28 10,20 2,97 10,27 - 2.67 9.8t 10,02 9,37 8,80 10,06
52 10,72 10,42 10,07 10.52 10,11 10,36 10,02 92.81 981 9.88
Wh 10,90 10,73 10,32 10.67  10.30 %88  10.47 956 9.30 10,03
48 10,30 11,08 9,96 10,43 10,10 3,68 10,06 970 9% 3.80
Wesn 10,35 10,53 10.08 10.42 10,25 10,14 10,07 976 946 9.98

)
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