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SUMM/\RY

1) Tþis work stuflied the effect-. of feedíng patter:ns orr qrowth

and body composition of goats from 9 days to 5 months and sheep

from 1 month to 6 nìonths of age.

In addiLÍon, the effects of aç;e and feeding frequency on

patterns of fat mobillzatj-on ancl plasma fatty acicl composition were

deter:mined at monthly intervals. Diurnal variatiotl in pJ-asma FPA

and trig1-ycerides over a 24-hour period hras examined in 7 r^¡eek-old

goats. The response to infusion of a llpolytic agentt adrenalinet

uras examined when anímals \¡rere 7 ¡¡e¡lþ5 Ôld'

tsody composition and water turnover rates vrere estirnated using

the dilution of injected trltj.ated water of a known radj.oactivity

every 4 weeks.

Fasting metabolic rate was estimatecl al- monthly j-irtervals by

measuri-ng the rate of oxygen consumption using an open circuit

metabolimeter.

After extraction of plasma lipids antl separation into l-FÀ and

triglycerides, quantitation of thelr itriividual tong chain fat'ty

acicts was achieved bY GLC.

2) Duríng milk feeding, goats ga5.ned relativeÌy more body wei-qht/

day than after weaning. Goats fecl twice dai1.y had si-ightly higher

'growth rate both before and after weaning than those fed once daily"

Between 2 and 7 months of age, a linear relationship existed

between foocl consumptiori and age; laml¡s consuined 15% more than

goats fed the same <liet at the same age" Goats, although smaller

than lambs between 2 and 7 motrthsr ÇEew 2L"/ faster, ate relatively

more feed/kg Bwt and had Ìr-igher feed conversion efficiency" Goais

and lambs had similar efficiency in the digestibility of nitrogen

and energy, and utilizat-ion of <iietary energy as metab¿-'lizable enerq)l'



but goats.retaíned mor:e of the dietary proteirt than Lambs (i35"8% ancl

27% respectively) "

3) Three major body components, fat, proteiri and waterr increase.l

as the animals grevto The proportion of fa{: increasect with age -in

both species, but declined slightly imntediately after weaning" Lambs

were found to be slightly fatter thcìn goats ':t the samê age. The

increase in body fat per increase in body rveight wa^s significantly

higher ln lambs (zlOg/ug) than i-n goats (2789/ug) " I'IultípIe

regression analyses showed that body wei-ght had a greater influence

on body fat than díd age in I"¡mbsr while in goats, age had a gr("ater

influence than body weight. Lambs fed twice daily deposited more

fat, than the other two groups but this difference h/as rrot observecì

ln cJoats. 
,

Although total- body water increased with ager i.ts propor{:ion

to body r+eight declined.

Body protein increased with age and was significantly corelatecl

to body we-ight in both species. The proportion of body protein La

body weiqht was rel-atively constant with age and shor'ued a slight

decline at the age of 6 months in lambs and 5 months in goats"

Plasma protein in both species increased significant.ly wittr age

to near adul-t values at 3 and 4 months" Lambs grazing in the paddocks

had higher ¡;lasma protein than pen fed groups.

Ð [ligher fasting metabolic rates vrere observed during milk feeding

in both specÍes, and this decreased sÍqnificantly at rvearting" Goat.s

generally had lower fasting metabolic rates than lambs. !'eecling

patterns had no significant effect on fasting rnetabolic r:ates in both

specles "

5) Water turnover rates !ôrere higher during milk feeding, decreasi-ng

si.gnificantly at 1 month of aqe irr goats" Immediately after weaningt

there hras a decrease in water turnover, follot^red by a subsequent

increase.



Grazing lambs Ìrad sì-gnificantly hiqher water ttrrno\¡er during

rvinter: and earl-y spring. Goats had lorver water turnover rates i-han

Iarnbs.

6) The fasting plasma I'FA concentration in goats ancl lambs rvas

hiqh during the first 2 months of life, reachi-ng a peak after

weaning. This was fol-Iowed by a sígnificant decrease from 3 months

of age onwards" Feeding patterns had no significant effect on the

concentr:atj-on of.plasma FFA in goats or lambs fed in pensr while the

grazing lambs had a higher co,ìc..rttation of plasrna FFA at 4 months

which was cotlpled with a decrease in feed availabil.j-ty ín the paddoc)<"

Lambs were found to mobilize more f.rt than the goats at all Lines"

The cr¡ncentral-ion of oleic acid was hiqhest at 2 months of aqe

followed by a decline j-n subsequent rnonths" Its proportj.on to tot¡rl

FFA in both species declined wi-th aqe, while that of stearic acid

Íncreased. This inverse relationship is associated rvith fr¡.nctionai

runten development. Palmitic aciC r,vas highest during nriik feedinqt

decreasecl immediately after weaning, then increased as the animals

grew older. Palmitoleic and myristic ac.ids were also ìrigher duríng

mttk feeding and decreased with age. Lj-noleic acid did liot chancJe

significantly with age in lambs, r'rhi1.e it was highes't in goats at 2

mo¡ths of age. Goats vüere founcl to have lower saturated to unsattu:'abed

fatty acicis ratj-os and lower stear.ic to olelc acid ratios than i¿rmbs;.

- Feeding once daiJ-y was found to j.lrcre¿ìse the proportion of

plasma unsaturated free fatty acids in the two species.

7) Fasting plasma trÍgl.yceride changed li'Ltle with aqe i;r goats,

while in lambs the concenLration was significantiy hiEher at L and 2

months and t1-ien decreased"

The incìividual triglyceride faity acids in both species showed

a cl.ose similarity to Lhe fatty acid composi-t,ion of plasma FI'A"



'd Littte dirirnal vari¿rtion in pl.asma FF.\ was observecl in the

tvro groups of qcats" Feeding rnilk twice <laily resulted in two pcaks

of plasrna FFA. Individual plasma fatty acids also showed no diurnal

variatj-on" A steady increase in the concentratÍon of plasma tri*

glyceride to a peak 14 hours after feeding was obse::ved in the glroup

of goats fecl milk once daíly" Feeding milk twice daily result.ed j.n

the formation of two t,riglyceride concentration peaks resulting f*orn

the absorption of morning and evening feecjs r but there vüas no

variation in the concentration of individual tr:5-glyceride fatty acj.Cs

at these timeso

. g ) Saline infusion lnduced a slight increase in the concenL::'.:tion

of plasma FFA in lambs and a sÍ.gnificant increase in goats"

Adrenaline infusion (tO 
¡-r 

g/kq body weight) for 30 min. increascd

the concentration of plasma FFA significantly in boLh specJ-es" Larnbs

sholved a hiEher response to adrenaline infusíon than goats"

A decrease in plasma FFA concentration 30 nrin. after cessatj-orl of

adrenal-ine infusion was observed in the two specieso The declj.ne luas

faster in goats than in lambs"

At rest and during saline infusion, the highest proportion of

the total FFA in lambs was stearic acid, whereas in goats it was

oleic acid" GoaLs had a higher proportion of unsaturated f;¡tty acids

than lambs. .

Adrenalíne infusion in both specíes produced a significant

irrcrease in tt¡e concentration of five of the main f atty acids, :ln

the following orcler:- oleic ¡, stearic >palmitj-c> lirro'Ieic>.4ì-!d

palmitoleic. some minor fatty acids al-so i-ncreased'

The proportion of stear:ic acid to ì:otal plasma l'FA cle<:reaseci

wj.th adrenaline infusion, while that of oleic aciC increased in bot'h

species. The pr:oporti-on of palmitic acicl -irlcreased in lambs and



<lecreased in goats. The ratio of total- saì-uratecl to unsaturated

fatty acicìs clecreased significantty during acl::enaline j"nfusion.

The concentration of each fatty acid decreased s.ignificarrtly

on the termination of ¿rclrenaline infr¡sion v'¡ítir the exception of

stearic acid, which j-ncreased in lanbs. The proportion of oleic

acid to total fatty acicls decreased rapidly to pre-adrenalÍne infusion

IeveIs, whi-ler that of stearíc acid increase<l to pre-adrenaline

infusion levels in goats, but was found to be even higher in lantbso

The proportion of saturated fatty acj.ds lncreased in both

species to pr:e-adrenaline itrfusion levels, while that of unsaturatetl

fatty acids decreased"

Feeding patterns hacl no effect on the response to adrenaline

infusion in the two species.
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