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Abstract

The study was conducted to determine the extemthich broiler breeder hens could make use of
excess body lipid reserves as a means of maingalaiing performance. The experiment was dividdd in
two phases. In the first phase, the birds agede&aks/were allocated one of four daily allowancé$, 175,
190 or 205 g of a commercial broiler breeder fesrdaf period of four weeks in order to achieve flawels
of fatness in the hens. During the second phase lasting four weeks, the birds were given a Ipigltein,
low energy feed at three rates of allocation (12 or 80 g/hen d). Performance was higher ovefitia
two weeks of Phase 2 when birds were fed 120 ghthishperiod, with production tending to decrease a
allocations increased in Phase 1, although thisneasignificant. The same pattern of responseseas in
birds given 100 g/d in the second phase of thé tr&a excessive lipid reserves tended to be mhetnial to
performance in these two treatments. However, wB8rg was allocated daily in Phase 2 this was Iglear
insufficient to sustain performance, but in thise@&gg production was considerably higher in kinds had
been given larger amounts of food in Phase 1, andhacould therefore draw on body lipid reservesas
source of energy. Rate of lay increased by 3.5%eggdoutput by 4.0 g/d for every additional 10 daufd
given in Phase 1, as a result of lipid reservesnigalzeen utilised when daily food intake was selyere
depressed. Egg weight was not affected by anyefdbd allocations until the last two weeks of it
when birds fed 80 g/d started laying smaller e@®wiler breeders are capable of maintaining thgg e
production for short periods at an energy intakat i much lower than is recommended and this has
implications when modelling the effect of food camsftion on performance of broiler breeder hens.
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Introduction

Regulation of food intake of broiler breeders dgritne laying period is an effective means of
reducing costs and improving the efficiency of lmoichick production. Food allowances for breedensh
are manipulated according to the pattern of egglymtion. Thus, birds are generally fed a generous
allowance early in lay followed by a period of mitdgulation over peak production and a subsequent
reduction in allowance as egg production declimeshe latter part of lay. It is accepted that ibikar
breeders are overfed they deposit the excess ensrggrcass fat and this may lead to a marked tiedun
egg production, fertility and hatchability (McDahgt al., 1981; Pearson & Herron, 1981). However, it has
been shown that fattened broilers utilise lipiceress as an energy source provided the dietargipristtake
is sufficient to allow this (Goust al., 1992; 2012). Thus, contrary to the way in whichiro acid
requirements are calculated, when calculating tieegy required by a broiler for maintenance andvjno
account should be taken of the possibility thatesgcenergy may be stored and later utilised bybittte
The same would apply to broiler breeders. If lerodreeder hens are able to draw on lipid reseos/espply
the body with energy, it is less likely that enewgiyl be the limiting factor in egg production, wsls food
intake is severely restricted, as lipid reservesildide built up on non-egg forming days, to be lade
when required. However, if the lipid stores arelabtle reserves of energy, or if the hen canniisatthese
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stores, no assumptions could be made about theiackegf dietary energy supply by observing the assc
fat content of broiler breeders. In the unlikelepvthat broiler breeder hens were incapable ofimgafkll
use of lipid reserves, there would be no advaniagdlowing the accumulation of such reserves, tred
way in which the energy requirements are calculatedd become more complex and critical.

The present study was designed to determine tlemtetd which broiler breeder hens could make use
of excess body lipid reserves as a means of maintpiaying performance.

Materialsand Methods

Three hundred and fifty two Cobb broiler breedershaeged 37 weeks were used in the trial. The birds
had been reared on two different growth curvesfitheas recommended by the primary breeder (Gilb
breeding guide, 2001) designed to achieve 210029 ateeks, while the other was a fast growth cuove
achieve the same weight, but at 15 weeks. One bdraird seventy six birds from each growth curveswer
randomly allocated to individual cages arrangesixirows, back to back, each row having two lewé$|48
cages. Each cage was supplied with one nipple elriakd drip cup, and one feeder. The house was-cros
ventilated using six fans. The lighting programmesvi6L : 8D (04:00 - 20:00) throughout the expernitak
period.

The experiment was divided into two phases. Infits¢é phase, the birds were allocated one of four
daily allowances: 160, 175, 190 or 205 g of a conaia€broiler breeder feed (11.9 MJ ME, 159 g pirote
and 24 g calcium/kg) for a period of four week®ider to achieve four levels of fatness in the hénsing
the second phase, also lasting four weeks, the ete given a high protein, low energy feed (Tdl)lat
three rates of allocation (120, 100 or 80 g/herbdiying this second phase a feed with a high drgtestein
content was used to ensure that the amino acidysugs adequate at the low food intakes applied such
that dietary energy was likely to be limiting anat other essential nutrients. In the second phageedrial
the 24 treatments (2 initial growth curves, 4 alitevels of fatness, 3 final feed allocations) evezplicated
using 14 hens per treatment (Table 2). The bastidis analysed for AME, protein, digestible anmaicas,
calcium and phosphorus content. AME was measuned tise method of McNab & Blair (1988) in which
50 g of the feed is given by tube (Sibbald, 19WpWing a 48 h fasting period, and excreta ardectéd

Table 1 Ingredient and nutrient (determined) compositigrkd) of the feed used in Phase 2 of the trial.
Digestible amino acid contents are given

Ingredient Basal feed
Maize 472
Soybean 48 318
Sunflower 37 31.3
Wheat bran 86.5
DL methionine 1.7
Vit + min premix 15
Limestone 76.1
Salt 4.5
Monocalcium phosphate 8.8

Nutrient
AME (MJ/kg) 10.1
Crude protein 211
Lysine 9.5
Methionine -
Threonine 5.1
Arginine 8.4

Calcium 36.9
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over the following 48 h. The AME value was correlcte zero N retention and to reflect an intake @g&d
(AME ;g9). Protein was measured as nitrogen x 6.25 usibG@0O N analyser; amino acids by the method
described by Dennison & Gous (1980); and calciumh pinosphorus using the AOAC (1975) methods of
analysis.

Bodyweight was recorded at the beginning of thed, téfter four weeks and then weekly until the end
of the trial (after eight weeks). Food intake waftculated by subtracting the amount remainingp@teind of
each week from the amount fed. Egg production wasrded daily, and egg weight on three days of each
week. At the end of the first phase of the expenimiwvo birds fromeach daily allowance and from each
growth curve (a total of 16 birds) were sacrifi@t their carcasses, excluding feathers were miandd
then analysed for gross energy (GE), protein, mmsand ash. The lipid content (LC) of the feafinee
body was calculated from the GE content using tiieowing equation (University of KwaZulu-Natal,
unpublished) which was based on the feather-fraéys@s of 36 broiler and 24 broiler breeder caemssd
having an R value of 0.929: LC = -0.8756 (+0.0763) + 0.047%0.003) * GE. Fourteen birds thus
remained on each of the 24 treatments. Two of thasls from each treatment were sacrificed at week
another two at week 6 and a further three at tlieafrihe trial. The abdominal fat pad was removeanf
each bird and weighed and 10 of these birds wewserhfor carcass analysis on the basis of thehiistn
of the weights of their abdominal fat pads. Alluks were converted to concentrations on a wesbasi

Table 2 A description of the dietary treatments used attral

Food allocation Lysine intake Energy intake
Treatment Phase 1 Phase 2 Phase 2 Phase 2
(g/bird d) (g/bird d) (mg/d) (kJ AME/d)
1 160 80 760 805
2 160 100 950 1006
3 160 120 1140 1208
4 175 80 760 805
5 175 100 950 1006
6 175 120 1140 1208
7 190 80 760 805
8 190 100 950 1006
9 190 120 1140 1208
10 205 80 760 805
11 205 100 950 1006
12 205 120 1140 1208

* The 12 treatments shown were allocated to bit® fiwo initial growth curves resulting in 24 treamts.

The mean response over the final two weeks of Phasas used to calculate rate of lay, egg weight,
egg output, body weight and change in body weiggitig the general analysis of variance in Gen&aY).
The changes in body weight, rate of lay, egg weaid egg output over time were analysed by fithng
linear regression model to the data, using Genstajuadratic term was fitted initially in all casesnd
where this was not significant only the linear tesas used to describe the response. For the d§ thiat
were sacrificed at the end of the first phase ef tiial, a regression of carcass fat on body wewghs
performed. Mean body lipid content (g/kg body wéjglor each treatment was calculated and used to
predict the body lipid contents of all the remagninirds on each treatment at the end of the finstsp. A
regression analysis was performed of carcass fatenb (g/kg bodyweight), calculated from GE, on
abdominal fat content (g/kg bodyweight) for the Hieds sacrificed at weeks 5, 6 and 8. The resultant
regression equations were used to predict the gailg@d contents from the abdominal fat conteritthe
remaining 288 birds at week 5, 240 birds at weakd 168 birds at week 8. The mean body lipid cdrfan
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each treatment was then used to calculate the lipdycontent of all the remaining birds over tloeif-week
period of Phase 2. An analysis of variance was gegformed on these body lipid contents.

This trial was conducted in 2004, prior to ethiegiproval being required by the University of
KwaZulu-Natal for such projects, but subsequermidrof this nature have been approved by their Ahim
Ethics committee.

Results

The individual results were grouped according ¢éatiment. Three birds, which stopped laying during
the trial and looked sick, were excluded from tmalgsis. Apart from the body water and body lipid
contents of birds reared on the two growth curmesdifferences were observed across treatmentstioinw
phases in any of the other variates measured, himese data were pooled to increase the number of
replications per dietary treatment. The effectesfding four daily allowances (160, 175, 190 and @@%d
d) on body weight at the end of the four weeks lagthg performance (rate of laying, egg weight agd
output) in the last week of Phase 1 of the triadhiswn in Table 3. There were no significant defeses in
rate of lay, egg weight or egg output between bfedkthese allocations during Phase 1. Howevery bod
weights at the end of the period were differentwas intended, the heaviest birds were those etitthest
daily feed allocation at the end of the first phaséhe trial. During the four-week period the megan in
weight of birds on each treatment, corrected fitialnbody weight, was 234, 346, 406 and 527 g.

The chemical composition of the hens sampled aettteof Phase 1 is shown in Table 4. Both body
water and body lipid content differe@ &0.05) between birds reared on the two growth esirwith the
water content being lower and lipid content beirighfr in birds reared on the faster growth curve.
However, there were no differences in carcass ceitipp between birds on the four initial feeding
treatments at the end of the first phase. Therealgmsno relationship between carcass fat contahbady
weight in these 16 birds.

The mean responses in laying performance, body hveagd gain in weight to the daily feed
allowances in Phases 1 and 2 over the final twdksveé the trial are presented in Table 5, and #tesr of
change in rate of lay, egg output and change ity bagight over the last four weeks (Phase 2) arsgmed
in Table 6. Body weight of the breeders increg$ed0.05) with feed allocation in both periods. Howev
body weight loss during the final four weeks of thial was inversely related to the weight of theld at the
end of Phase 1 (the heaviest birds at the staRhafse 2 lost the greatest amount of body weight), b
decreased with increasing feed allocation in PHas@&here was a significant interaction between the
amounts of feed allocated in the two periods dutirglast two weeks of the trial: the body weighbiods
fed 100 and 120 g/d in Phase 2, following 160, 48 190 g/d in Phase 1, decreased linearly over. @n
160 and 175 g/d in Phase 1, the difference in boeight between birds fed 100 and 120 g/d in Phase 2
decreased over time and the mean body weight twefital two weeks was not significantly different.
Birds fed 190 g/d in Phase 1 and 100 g/d in Phasadzbody weights that decreased more rapidly (v381
—141 g/week) and were lighter (3468 8315 g) over the last two weeks than birds fed /20 The mean
body weight over the final two weeks was the saertgvben birds fed 100 g/d in Phase 2 and 160, 1@5 an
190 g/d in Phase 1. Birds fed 120 g/d in Phased2180 g/d in Phase 1 were significantly heavien tthese

Table 3 Mean body weight and laying performance of brdilexeders in the last week of Phase 1

Food allocation, g/bird d

160 175 190 205
Body weight, g 3770+ 29 3884 + 26 3946 + 29 4046 + 27
Rate of lay, eggs/100 bird d 69.0+2.0 69.8+23 70.6+22 68.3+2.2
Egg weight, g 70.1+0.5 69.0 £ 0.6 70.0+0.5 69(h5
Egg output, g/bird d 49.4+1.4 50.7+1.4 52421 49.4+1.4

* Standard error.
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Table4 Mean carcass composition (g/kg) of the broiler Bees reared on the control (C) and fast (F)
growth curves at the end of Phase 1

Food Water . Lipick
allocation Protein Ash
g/bird d Control Fast Control Fast
160 661 636 151 135 167 23.3
175 631 611 186 179 193 21.0
190 645 620 169 145 193 23.6
205 662 612 168 143 192 20.3
SEM' 17.7 21.7 20.7 3.33

SEM: standard error of mean.
* Predicted from gross energy of carcass using &qugiven in text.

fed 120 g/d in Phase 2 and either 160 or 175 gkhimse 1 (3715 vs. 3463 vs. 3499 g, respectivBbdy
weight decreased quadratically with age (rapidlfirat, and slowing down thereafter) in all bireif80 g/d
and in those fed either 100 or 120 g/d in Phas#l@ing 205 g/d in Phase 1.

Table 5 Responses of broiler breeders to feed allowancé*hases 1 and 2, over the last two weeks of
Phase 2, in rate of lay (ROL), egg weight (EW), egtput (EO), body weight (BW) and daily change in
body weight (dW)

Food allocation (g/d)

0,

s 1 o ROL 0 EW (g) EO (g/d) BW (g) dw (g/d)
160 80 39.6 68.6 19.6 3281 9.3
160 100 58.9 69.7 41.0 3470 -11.5
160 120 69.6 69.5 48.2 3463 -4.0
175 80 33.4 67.8 21.9 3368 8.6
175 100 55.4 70.2 39.0 3411 -11.2
175 120 64.3 68.2 45.8 3499 -6.6
190 80 41.2 68.0 27.8 3343 -11.8
190 100 61.3 69.9 42.8 3468 -14.6
190 120 63.7 70.7 47.0 3715 -6.7
205 80 49.4 68.4 37.1 3452 -14.6
205 100 51.2 68.5 36.2 3461 -9.4
205 120 66.1 69.4 45.9 3780 -6.0

There were no significant differences in rate gf ¢& egg output at the end of the first phase ef th
trial, i.e. hens on food intakes ranging from 16@®05 g/d had the same egg output. However, thelanad
food allocated during Phase 1 significantly infloed both rate of lay and egg output of some bimd3hase
2. In hens fed only 80 g/d in Phase 2, rate ofdagt egg output increased at a rate of 3.5% and/d,0
respectively, for every additional 10 g of foodayivin period 1. However, these variables remaihedame
over the last two weeks when birds were fed eitl®€ror 120 g/d, irrespective of the amount fedhade 1.
The result is presented graphically in Figure 1teR# lay and egg output both increas€d<Q.05) with
increasing feed allocation in Phase 2. There wasalinear declindX(<0.001) in rate of lay and egg output
over time. Mean rate of lay and egg output oveldketwo weeks of Phase 2, of all hens fed 8QrgRhase
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2 other than those fed 205 g/d in Phase 1, wererl<0.001), and declined more rapidly, than those fed
100 g/d in Phase 2. Where hens were fed 120 ghhase 2, rate of lay and egg output remained tie sa
throughout the four-week period.
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Figure 1 Rate of lay of broiler breeder hens over the fimad-week period of the trial according to their
daily feed allowances in Phases 1 and 2. Solid dimge represent 80 g/d in Phase 2, dashed line &nd
represent 100 g/d, and dotted line anepresent 120 g/d.

The mean abdominal fat and carcass lipid contentiseol0 birds sampled from each treatment 5, 6
and 8 weeks after the start of the trial are prieskin Table 8 together with their standard errdiise
relationship between these components was fouraktbighly significant P <0.001) (Table 7) at each
sampling time, with the regression coefficients\iaeks 43 and 45 being the same (4.887 = 0.618gsd
regressions were used to estimate the carcassclyittnts of the remaining birds sampled where tmdy
abdominal fat contents were measured. No effedietary treatment on abdominal fat or carcass lipid
content was discernible at week 5. However, by wdkknd 8 abdominal fat pad and carcass lipid atste
increased with feed allocation in Phase 2. The eathange in body lipid content over time forleat the
treatments applied is presented in Table 9. Thennaddominal fat pad and body lipid contents ad$ied
80 g/d in Phase 2 decreased most rapidly, follolsethose fed 100 and then 120 g/d on the treatments
which 160, 175 and 190 g was allocated/d in Phagirds fed 205 g/d in Phase 1 showed a same fate o
decline in abdominal fat and body lipid contentatiitreatments in Phase 2.

Discussion

Meeting the energy requirement of broiler breedarshthroughout their various stages of production
is difficult because their food intake is restrittefhe problem of overfeeding broiler breeders iea
concern to any broiler breeder manager, becalsads to the deposition of body lipid which hasgative
effect on reproductive performance (McDargelal, 1981; Pearson & Herron, 1981). Underfeeding these
birds is also of concern, especially with day-tg-flactuations in temperature. If broiler breedenk were
found to utilise their body lipid reserves as aergy source, it would certainly assist in allevigtithese
difficulties. It appears from the results of thisltthat they are capable of doing so.

The intention of allocating a range of feed intateethe breeder hens during Phase 1 of the trialtwa
create four groups of birds with varying levelsbofdy lipid. However, whereas body weight at the efd
this period was directly related to food allocatimd to energy intake, there was no relationshtpden
body weight and carcass fat content among the badgpled. We have shown (Nonis & Gous, unpublished
that broiler breeder hens do not deposit body praiece they have started laying, and that the gésithat
occur in body weight after sexual maturity are fieotion of changes in body lipid content. Thistimn is a
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response to changes in dietary energy supply atdelquired for maintenance and egg out@ecause of
the large variation in weight and carcass compmsitietween birds it is possible that the sample wias

too small to make meaningful deductions about #lationship between body weight and lipid content.
Because weight gain of breeders during lay has begorted to be primarily related to excessive gyner
intake (Pearson & Herron, 1980; 1982; Wilson & Hgyrh986) it is likely that the lipid reserves ireth
heaviest birds were greater than in the lightedsat the end of Phase 1. This is borne out bgubsequent
laying performance of hens in the second phasechwbssentially followed expectations based on feed
allocations in Phases 1 and 2.

Table 6 Rate of change in performance (rate of lay arglagput) and in body weight over the last four
weeks of the trial as influenced by the feed aliedan Phase 1 and Phase 2

Food allocation (g/d) Rate of lay (% /d) Egg outfmibird d /d)
Phase 1 Phase 2 Linear coefficient SE Linear aoefft SE
160 80 -1.5+ 1.4 -1.3= 0.2
160 100 -0.5 1.1 -0.3+ 0.1

160 120 0.2 0.1

175 80 -1.5 1.7 -1, J 0.2
175 100 -0.7* 1.3 -0.5% 0.1
175 120 -0.4 1.4 -0.2

190 80 1.4 1.3 -1.0% 0.1
190 100 0.5 1.2 -0.4+ 0.1
190 120 -0.1 -0.1

205 80 -1.6 15 -0.6* 0.1
205 100 -0.9+ 1.4 -0.6* 0.1
205 120 0.2 0.01

Food allocation (g/d) Body weight loss (g/bird d)

Phase 1 Phase 2 Linear coefficient SE Quadragctkeff SE
160 80 -34.7* 7.1 0.584 0.259
160 100 -14.8* 3.26
160 120 -84+ 2.4
175 80 -40.6+ 7.9 0.74% 0.286
175 100 -17 A 2.2
175 120 -15.58+* 25
190 80 -40.%+ 8.5 0.700 0.306
190 100 -20.4+ 2.3
190 120 -10.8 3.4
205 80 -44.9+ 10.0 0.863 0.363
205 100 -41.8* 7.8 0.716 0.282
205 120 -35.4+ 7.1 0.918+ 0.259

=+ P <0.001;* P <0.01; * P <0.05.
SE: standard error.

The method used to calculate body lipid conteninfriitne GE content of the body is based on a
substantial dataset collected in our laboratoryarffrom being highly positively correlated withtaal body
lipid, the lipid content derived in this way hasheshown to be highly negatively correlated witlkdyowater
content. This is another variable that could hagenbused to predict lipid content without incurrig
expense and time involved in determining the ligoatent of the body using a Soxhlett apparatust bBth
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Table 7 Main effects of abdominal fat pad and body lipehtents (g/kg body weight) of broiler breeders 5,
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6 and 8 weeks after the trial commenced, accorirtige feed allowances in Phase 1 and 2

Week 5 Week 6 Week 8
Feed allowance
(g/d) Fat pad Body lipid Fat pad Body lipid Fat pad Body lipid
g/kg g/kg g/kg g/kg g/kg g/kg
Phase 1
160 18.0 159 16.1 152 14.5 126
175 20.0 165 19.0 167 15.3 131
190 19.0 162 14.3 143 17.1 138
205 22.2 173 19.1 167 14.8 128
SEM 0.86 2.87 0.69 3.33 0.64 3.00
Phase 2
80 19.3 163 15.0 147 12.8 119
100 19.7 164 16.7 155 14.6 127
120 20.5 167 19.7 170 19.0 147
SEM 0.87 2.91 0.70 3.38 0.61 2.82

SEM: standard error of mean.

Table 8 The relationship between carcass lipid (g/kg) abdominal fat content (g/kg) of the carcasses
analysed 5, 6 and 8 weeks after the start of thke tr

Age (week) Constant term SE Linear coefficient SE R(%)
42 103 11.8 3.3+ 0.417 87.3
43 76.5 8.1 4.9 0.383 94.8
45 63.3+ 7.5 4.6+ 0.325 95.6
=+ P <0.001.

SE: standard error.

these methods of analysis require the whole birgetoninced thereby incurring considerable expertsenw
the carcass composition of so many broiler breeiderequired. Consequently we used yet anothss, le
destructive method of predicting carcass lipid, egmto dissect out and weigh the abdominal fat qalgl,
which we have also shown to be an accurate predi€the body lipid content of broiler breeders.

All birds lost weight during Phase 2, reflecting fiow energy intake in relation to requirement dgri
this period. The amount of weight lost appearebetainrelated to the food allocated during Phadeitlywas
least with the highest allocation in Phase 2. ti ba assumed that the loss in weight was predoriynan
lipid, for the reasons given above.

Hens fed either 100 or 120 g/d in Phase 2 weretabi®intain their performance over the four weeks
of this phase, with mean rates of lay of 57 an@@@s/100 birds per d, respectively, over the fiwal weeks
of the trial. Birds from the same flock were kepttbe floor, and on 160 g/bird d of a commercialiler
breeder feed (11.9 MJ ME/kg, 159 g protein/kg) rthhaie of lay over this period was 63 eggs/100shjdr
d, thus confirming that the performance of birdstuese two feed allocations was acceptable. Rateyadf
birds fed 80 g/d was directly related to daily gyemtake in Phase 1, and clearly demonstrateddpgt
production could be sustained for a short periotiné if lipid reserves were available, and thdyd&od
allocation provided sufficient nutrients (otherntenergy).

Egg weight was not affected by any of the feedcalions until the third week of Phase 2. At this
stage, eggs laid by hens given 80 g/d (805 kJ AME#&B g CP/d) reduced in size. Protein intake doul
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have been marginally limiting for reproductive memance at this daily feed allowance, but this walso
have been due to a shortage of engagyse. As suggested by Miller & Payne (1961) and Pearsdtiegron
(1980), energy requirements might be satisfiedegpesttially to protein requirements, reflecting anrease
in the utilisation of protein as an energy souid@s would result in a decrease in protein avaddbl egg
formation.

Table 9 Rate of change in body lipid content (g/kg bodyighe /d) of broiler breeders over the last four
weeks of the experiment according to the feed alme in Phases 1 and 2

Change in body lipid

Food allocation (g/d) (g/kg body weight d)

Phase 1 Phase 2 Linear term SE
160 80 2.1 0.57
160 100 -1.% 0.57
160 120 -1.0
175 80 2.2 0.73
175 100 -2.6+ 0.54
175 120 -1.3
190 80 -1.9 0.69
190 100 -0.8
190 120 -0.3
205 80 2. 0.66
205 100 -2.9* 0.60
205 120 -1.8 0.79

=+ P <0.001;* P <0.01; * P <0.05.
SE: standard error.

This trial was not designed to determine the eneeguirements of broiler breeder hens, but rather t
ascertain whether, for a short period of time, shehs could maintain their egg production at arrgyne
intake that is lower than recommended. To mea$isethe changes in rate of lay during PhasetBefrial
were therefore of greater importance than werecltamges in body lipid content, so the relative uageaty
of the magnitude of these latter changes resuftimg the use of GE and abdominal fat as measuréseof
body lipid content is of lesser importance. Howevkese changes nevertheless reflect a reductibodg
lipid content in all treatments during Phase 2.ergy intake on each of the three treatments in é°Ragf
this trial was only 805, 1006 and 1208 kJ/birdespectively, whereas recommended energy intakeg ran
from 1730 (Pearson & Herron, 1981) through 1840 &8%b (Cobb, 2005) to 2000 kJ ME/bird d (Bowmaker
& Gous, 1991). The birds in this study clearly am¢a the balance of energy required for egg praduct
from body lipid reserves, the birds receiving 800 and 120 g/d in Phase 2 losing body weight atte of
2.3,1.9 and 1.1 g/d respectively.

As was expected, the use of body lipid reservesased with decreasing feed allocations in Phase 2.
Assuming that 8.4 kJ ME is required per g egg cu(emmans, 1974), an output of 48 g/d would require
403 kJ ME/d. The difference in intake between bgoen 80 g and those given 100 g/d is 201 kJ M, h
the amount required for 48 g egg output/d, anditfierence between the intakes of 80 and 120 @&kJ,
the equivalent of one egg. Consequently, the amtditienergy provided to birds on 120 g/d was sieffitcto
enable them to lay at the given rate throughous#du®nd phase of the trial compared with the lgrdsn 80
g/d. It is assumed that the energy required fornteaance was essentially the same for hens on all
treatments, as this is related to the body proteimtent and not the energy content of the body, iand
appeared that body protein content remained canistaf treatments.



378 Nonis & Gous, 2012. S. Afr. J. Anim Sci. vol. 42

Broiler breeder hens would be unable to make usdl dfieir lipid reserves to enable them to corginu
to lay when food intake is severely restricted beeaa minimum amount of body lipid is heeded tontiadn
the birds (Welloclet al., 2003). This trial suggests that the minimumdipontent would be around 110 g/kg
body weight, given that the amount in the hens8f@d/d was close to this concentration. This cotraéon
of lipid in the body could be used as the minimipidl content when modelling energy utilisation obiter
breeders after sexual maturity.

Conclusion

Broiler breeder hens can maintain their egg pradndbr a number of days at an energy intake that i
lower than is required for maintenance and egg ymton by utilising body lipid reserves as an egerg
source.
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