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“ABSTRACT
. . : . A J .
" Three experiments were conducted with broiler ch!!!ens to study

‘the. relationship between parent age and chick quality as measured by»
4“percent weight loss (PWL) during incubation, and the efficacy of

: several management practices in improving growth performance and -

' Aviability.r In experiments 1 and 2, eggs were obtained from young and
vold breeder flocks of the same strain individually weighed
incubated and candled 18 days after placement in the incubator
.Chicks were placed\on onevof four treatments 1) waﬁer and feed at

time of placement 2) water soluble Neo Terramycin and feed at time

“of placement 3) water at time of placement and—feed four hours

Z'.later and 4) Neo Terramycin at time of placement and feed four hours -

Hflater In experiment 1, chicks were grown in batteries while<in'a”'

experiment-Z chicks were grown in floor pens Individual bOdy

‘w ghts were recorded daily for days 1 to 5 (Experiment 1) and- days
3 -and 5 (Experiment 2) and then weekly to six weeks of age. -

\N\bhicks from old flocks were heavier and exhibited a significantly;'.

v

: higher growth rate than chicks from young flocks at six weeks of
vage. A high correlation between chick hatch waight and egg weight
wasvnoted.. The correlation between PWL. and chick body weight was not.
'fsigeifiégnc o _’t B
E lnTERperimgnt 1, chicks receiving NeoﬂTerramycin were
'significantly heavier until day 4 Chicks allowed access to feed at
;time of placement were significantly heavier on days 2 through $ and
‘~at weeks 2, 3 and 5. Body weight differences attributable to sex-
l'were significant with males being heaviest at weeks 3 through 6.

~
Significant breeder age x_medication‘and medication X sex



;interactions~were noted as male. chicks from the old flock receiving
Neo Terramycin and feed at time of placement had*a significantly‘
higher growth rate than males on any other treatment .- |

In experiment 2, no signt{\cant differences in body weight were )
observed that could be attributed to the treg%ments Young flock |

N

males on- water with feed four” hours after placement had .a
significantly higher growth rate than males on any other treatment

»
In experiment 3, chicks from a young breeder flock were sorted into

two’ PWL groups and fed one of four starting diets: 1) 26% crude )
protein (C P. D) 3200 Kcal ME/kg, 2) 23% C.P. 2830 Kcal; 3) 23% C.P.
3200 Kcal, and 4) 26% C P. 2830 Kcal. Chick,Weight (pen basis) was
recorded weekly to six weeks of-age and carcass composition analysis
“was conducted at both three and six weeks of age,. Chicks of low PWL
were significantly heavier than chicks of high PWL until fiverweeks
K of age. Chicks on low energy or low C.P. diets were significantly
" heavier through three and six weeks respectively,,than chicks on high
energy or C.P. diets Low C. P diets ‘had significantly lower overall.
feed conversions than high C. P. diets | Carcass analysis carried~out
at three and six weeks of age demonstrated that chicks on high energyﬁ \
..~ starter diets had significantly lower crude protein but higher ﬁ}t ‘
| levels on. a dry matter basis than chicks on “low energy diets
These’findings demonstrate that antibiotics improved the growth
rate of older flock-chicks while young flock chicks show improved
growth rate when allowed to rehydrate with water prior to the '
placement of feed Dietary energy and é‘P levels significantly o
affect chick body weigh However, such diets failed to improve the .

growth performance ‘of hi PWL chicks

I
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vlivability, and health status during life. No standard“or~set‘of —

1:  INTRODUCTION

1.1: General Introduction
. \

Broiler chicken producers are currently faced with the problem of

inconsistent quality of day-old chicks 'Several factors, either L

\\

: directly or indirectly, influence chick quhlity and subsequent grthh

performance. Not all of these factors are within the control of the -

broiler producer. Chicks that arrive on the farm may be from breeder

»

vflocks'differing in age, or they may have hatched from eggs of widely

different'setting weight, or»tth'mav\have been held for different

-

lengths of time in the hatcher, or they may have;been sitting in.

© chick boxes for extended periods of time due to sorting, processing

and transport l ,
Management practices at time of chick placement and dietary

\ <
manipulation are methods by which ‘the broiler producer has the

potential to assist chicks to overcome the initial stress”at
placement so that maximum growth»can be. achieved
The research reported here investigated the effects of breeder

flock age, perCent weight loss of the egg during incubation, various

water and feed,management programs,!and‘protein andsenérgy levels‘inA

~

the starter diet, on_growth'performance‘of broiler chickens to six

weeks of‘age.

-1.2: Factors Affecting Chick Quality

' Chick quality is a subjective term used in an gttempt to c1assrfy
the status of a chick It is manifested in initial body- weight
appearance, and subsequently feed. conversion growth performance

<

guidelines has yet been established to objectively evaluate chick



ye o ' L

iquality - A method of systematically evaluating and. classifying chick

o quality would be of benefit to the broiler chicken producer so that

the appropriate:chick placement-management program could be

"implemented'to maximize potential growth performance.

1.2.1: Egg Weight'
k The positive relationship ‘between egg welight and chick weight has

been well,documented. Halbersleben and Mussehl (1922) noted a

con51stent relationship between. hatching egg weight and subsequent S

chick weight at hatching The chick weight averaged 64 percent of
,‘the egg:weight 1t was reported that any apparent advantage held by
.chicks that hatched from heavier eggs appeared to have been lost by
35 days of age . However, Godfrey and Williams (1952) reported that
_weight of agg, age;gt sexual maturity, and mature body weight
accounted for 36 percent of the variation in body weight at- 12 weeks
of age. Goodwin (1961) stated that ‘the initial effect of egg welght. .

is to & considerable degree cumulative, and it can exert a major.
4

effect on the ranking of different strains at nine weeks of age., It
. \
was suggested that the weight of a: chick. at hatching does have’ an o

meortant effect Jon its growth, even though the correlation

coefficients of nine wé%k body weight with initial egg weight were

small in comparison to the correlation coefficients‘of hatching chick
'f“weight with initial egg weight Previous reports‘interpreted this
small correlation as indicating the association to be |
',nonsignificant Upp (1928) also reported a high degree of
association between egg weight‘and day old chick weighttin'singte‘

‘Comb Rhode.Island Red (S;C.R.I.R)_birds‘at hatching. RS

0



ﬂl' | Wiley (1950a) observed ‘that both pre- hatching growth ‘rate and
: chick weight were limited by" the space in the shell during the last
two or three days of incubation Wlley also reported (1950b) that
there was a‘high correlation between ' egg weight and chick weight
»J_'which‘was highly:significantrat hatch time, shOwing that a heavier
egg produced a heavier chick. This correlation was highly
:significant until the ninth week: of age. l'!
‘Kosin gt al. (1952) recognized the practigal implications of the
vr@lationship'between,egg weight and growth rate and concluded that
' egg weight frequently;exercisespa_significant influence on the growth
of the chick, but that the relationghipras'variableb Prominent

. - é

sources of variability'were breed andhsex The significance of the'

n._

correlation between egg weight and body weight depends on . r. values
,and their interpretation Chick weight at the start of the

© - post-hatch growth period constitutes a greater percent of body weight’

than at_subsequent weight stages. The initial chick body weight must

‘be used as a covariate in the analysis so that it would not introduce

a bias ‘in favour.of early stages of growth
Egg- weight can also significantly affect the length of
:3 incubation Williams\et _l (1951) reported that heavier eggs. ’

r N

.require a longer incubation period as was previously reported by \n'
;McNally and Byerly (1936) This is due to the longer time period
required for the ‘core temperature of a heavier egg to rise to the

temperature of the incubator

There is general agreement that egg weight influences broiler

weight to six weeks‘of

e in a positive\ linear manner (Tindell and

Morris 1964 Merritt an‘ Gowe l965, Morris g;~al., 1968; Gardner,

° - o . L . s S . . ‘a‘,



e
1973).‘ Thegcharacteristic frequency distribution in egg'weight seen
) ., B y

'when comparing eggs of youngvand.old breeder flocks.ldemonstrates
that’heawier eggs are;associatedrwith,older flocks (McNaughton et
al., 1978). | ¥ | |

1;2.2: Parent Age o .. o -

Hays . and Spear (1952) found aehighly significant rehationship

lbetween age of parent andmchi;k viability. Chicks from pullet dams
. exhibited~Significantly'higher mortality than did chicks from hen
fdams; Skoglund et al. (1952) also réported higher mortality in

chicks from light eggs than in chidks from heavy eggs, which was.
attributed to greater susceptibility to’ stress during shipping and
.the initial brooding period: Chicks from lighter eggs have lower
body weights'and yolk sac‘reserves to sustain them through the stress
associated with hatching, processing, shipping, and placement.
McNaughton et al. (1978) equalized egg weights between parent ages
and found that parent age influenced offspring mortality with a more
’viable chick being produced from 58 week- old breeders than from 29
week-old breeders However no significant parent age- related

L~

differences in market weights were found when hatching egg. weights

“were equal#zed. Shanawany (1987) summarized the available Enformation

concerninglthe relationship between nitial egg weight and' the

‘correSpo7ﬂing'chick weight at hatching for. different species of .

domestic/birds to try and solidify some general relationship which

.would bJ applicable across all species The model generated
!

indicaded that hatching weight as a percentage of egg weight was

similar for all speéies ‘The model is weak however and would need

to- include su;h\zzéiables as incubation humidity"and temperature, and

. L .

o



v,
)

: v
a method to account for water loss during storage

‘ .
1.2.3: Veight Loss During Incubation
Day -old chickaweight 1s also affected by the rate of moisture loss

from the egg during incubation The loss of weight during incubation

~depends primarily upon the relative humidity of the environment

although shell quality and thickness also affect weight,loss during‘
the incubatibn period. Weight loss decreases in direct proportion'to"
the increase in the humidity '.Incubator temperature’also‘affects
weight loss. Increasing,the temperature from 37.2°C to 39 7°C
results in increased weight loss of 33 percent (Pringle and Barott
1937).

>

Hays»and Spear (1951)»found that weight ioss during the‘first 17

"days of incubation ‘may vary from 6.5 to 12 percent without affecting

' hatchability Weight-losses greater than 12 percent were however,

associated with significant reductions in hatchability The. rapid’

» loss in weight during incubation has been associated with poor shell

quality .0 Neil. (1955) attributed heavier mortality in chicks w1th a

| hatch weight less than 65 percent of setting egg weight to

bphysiologically immature birds that could not adjust to their

environment
A relative humidity of 50 percent was recommended by Robertson _

(1961) as. the ‘optimum level for incubation It was suggested that

eggs of different weights may have different humidity requirements

f

for optimum hatchabilify ’ Kirk gt gl (1980) recommended an optimum

.relative humidity of 53 percent for eggs from young chicken broiler
‘ breeders (28 to 44 weeks of age) . An increase or decrease from this,

< ‘lével depressed'hatchability For eggs from older broiler breeder



j flocks (48 60 weeks of age) a relative humidity of INA percent was

recommended for optimum hatchability . o

Simkiss (1980) subjectEd'chick embryos to severe waterlstress
during incubation by oving allantoic fluid or by. drilling holes
in the shell to increjis water loss'from the egg. | While,it was still

' possible to'hatch_chicks under these conditions body.weight of

-

- hatéhed chicks was reduced by an amount almost equivalent to the-

\

h: allant01c fluid removed, or. the extra water 1oss through the drilled :
shell When fresh egg weight and weight loss during incubation are
taken : together at the moment of escape from the shell, over 97
percent of the variation in chick\weight can be explained by these
two factors (Tullet and: Burton 1982) Differences in_chick weight asv
a percentage of fresh,egg weight during,incubationfrgsultédlfrom,i
differences in egg-shell porosities’or incubation humidity;

-

1.2.4: Holding Time in the Hatcher..

The duration of holding time in the hatcher after hatching also
affects chick quality and performance Early emerging chicks that |
:were removed from the’hatcher sgon after hatching exhibited a'

slightly better rate of growth than did late emerging chicks
(Williams et al., 1951) Misra and Fanguy (19%8) reported an -
increased incidence of mortality and significant reductiohs in ‘chick
body weight*at four weeks ‘of age as'a consequence e“iolding chicks f'
:;f{ for extended periods of time in ‘the. hatcher ‘To evaluate the effects
”‘;vof time of hatch and time held in the incubator post hatch on

subsequent growth rate, Hager and Beane (1983) devised a system of .

removing chicks from the hatcher or holding the chicks in the hatcher

for various periods of time They reported that the long.l » icks



were held in the hatcher,'the'greater'was the body weight loss. = At:

four'weeks.of age the body weight advantage of the early removal -
chicks was maintained and was significantly greater than that ff

their hatch mates held in the hatcher
e .

Reinhart and Hurnfk (1984) reported that breeder age, setter

’_humidity, egg weight egg location within the setter, and chlck .

removal time from the zatcher significantly affected chick Weight and

hatching,time. With increased sophistication in incubation
'technology and with close monitoring of hatch information it was

reported that these traits could be utilized to achieve optimum .
'hatching performance ‘ L

Wyatt g_ gl (1985) attributed early chick mortality to

dehydration ’ evidenced by wrates in the urinary tract with 70

percent of the total mortality occurring in the first week with light

eggs,(48.to 54 g) but only 33~percentvoccurring in the'first week for

the heavy eggs (58 to 64 g). Furthermore. higher total plasma o

protein and glucose concentrations hematocrits and

heterophil lymphocyte ratios wére seen as a consequence of prolonged f'

holding time in the hatcher yatt g; _l (1986) associated these

_findings with increased stress associated with the prolonged holding '

period which affected the chick's immune status

' Chick quality can be further reduced at the time of arrival on .

-

‘bothe farm due to the dehydration incurred through time spent ‘in

| processing and transport (Moran and Reinhart 1980) ~ Chicks without,‘

-

/ .
water andefeed for extended periods of: time exhaustvtheir yolk sac
‘reserves. By improved incubation, processing, and distribution

-

'procedures; chicksfwouldvarrive on the farm in better condition.-

F A

)

.



'Removing chicks from the hatcher at two different times through the

"hatching period, instead of all at one time, would help alleviate

some of this stress. o . ) ' ’ {
hv( liZ.S:j.Vater and‘Feed.Hanagement*at‘flacenent‘ _

@t has been recommended that when chicks are initially placed on
the floor -water be provided three hours prior to the. chicks being
given feed, to reduce dehydration This can be accomplished by

~.
plac1ng additional waterers close to the brooding lamps at placementT
"~ with chick feeders being placed in the same proximity three hours

later. Bierer and Eleazer (1965) experimented with four trea\ment
groups. when chicks were. initfhlly placed in pens These were;,l)
‘water, no feed 2) no water, feed 3) no water- no'feed' and 4) feed

and water. By weighing ‘the yolk sac of chicks at 0 5 and 7 days of..

age these researchers were able ‘to estimate the portion of yolk sac
that was.utilized They reported a 1arge degree of variation in the
size of the yolk sdcs on gross examination in the- groups of chicks
receiving water butnno feed, and those receiving'neither'feed'nor'l
water. Bierer'et él (1966b) rEported that water consumption was.
‘decreased in day- old chicks when feed was withhdid ‘but that initialf
'feed consumption in the absence of water was normal. They'suggested;”
' h'that the thirst mechanism in chicks is not efficiently stimulated

until feed is first consumed i'“‘ B :‘~_,_ ' o

| Deprivation of water and feed can also cause increased mortality*
.-in.day old chicks (Marion gt al ' 1956) and can be associated with
”salmonella infections in poultry.’ The pathology of feed and water

' deprivation can’ include cheesy cecal cores due to salmonella

infection, greenish gizzard mucous membranes, visceral gout,



'

‘

nephrosis and ulcerations of the proventriculus (Bierer and Eleazer, -

1965; Bierer et al., 1966a b) ' Erosion of the gizzard mucosa and ‘

lesions in the entire mucosa as»well as around the entrance to the

duodenumeappearedvz . 4 daysuaftér'chicks'were deprived-of feed

band/or water (Bierer'g_ ;l 1966a), possibly due to the destructive'

effefts of the secretion of digestive enzymes on the mucosal tissue,

‘and the invasion of infection.

Thaxton and Parkhurst (1976) reported that day old chicks given

.access to water or water containing 10 p rcent sucrose for 12 hours -

N

. prior to. having access to feed “had significantly heavier body

weights at eight weeks of" age than chicks that received these same

water treatments and feed at time of placement However Twining et

g 4

al; (1978b) found no sfgnificant effect on body weight or feed

rconversion—at 28 %9, and 56 days of age in chicks that had access to

water 12 hours prior ‘to having access to feed Chicks that vere:

: placed in pens four hours after removal from the hatcher were

.‘significantly heavier than those chicks that were held for 24 hours

~ - R

after removal from the hatcher before being placed in floor pens No
significant benefit was found by adding 10 percent sucrose to the :

drinking wat%r Moran (1988) reported that in turkey poults,.a

B subcutaneous injection of a. 50 percent glucose saline solution'f'

3 administered at the base of the skull improved body weight at =

: placement» while the oral intubation of the same’ treatment reSulted

|
: in reduced weight at placement relative to controls

] .‘_1

Wilson and Dugan (1987) reported that the body weight of Bobwhite_

, quail chicks at . 2& hours was decreased by an eight hour delay in

providing feed and also’ was decreased by a: four hour del&f‘in B



'growth response of day old chicks

‘wcharacteristics- Eyssen and De- Somer (1963) reported that the

~

-

_supplying feed or water. The chicks were unable to’ fully compensate,,‘v

in feed consumption after the initial treatment’ by 24 hours | It was

- found that water consumption was less when feed was not provided with:
vthe waters; When feed or both feed and water were. withheld for 24

l‘hours a reduction in body weight was noted at 21 days of age

Chicks held: for 24 hours in chick boxes prfor to receiving feed and
water had lower mortality when compared to ‘chicks: held in brooder

pens.

ThE’inconsistency in response‘involving fhe various water and’ '

»':feed withholding\treatments discussed in the previous experiments

4 indicates that the mechanism for response has not been clearly

- identified or that other‘factors not.controlled in the experimental

vde51gns affected the results. Consideration of chick quality, as

i previously defined, would control additional factors which affect the_

“‘1.2.6; Antibiotics as a Hanagement Tool at Placement

: Antibiotics in broiler feeding programs have been widely used and*T

I

accepted by the industry for their growth stimulating

adgiﬁion to the feed of penicillin or Virginiamycin, (antibiotics.'_
active against Gram positive microorganisms) resulted in improved
intestinaI absorption of nutrients and stimulated growth In the

control birds a growth depression was found after five days of age

N which continued for an additional four days Chickens receiving
R ,penicillin and virginiamycin exhibited improved growth through this

.”period while chloramphenicol and chlortetracycline were ineffective

10




Evangelisti‘QL al. (1975) demonstrated that subtherapeutic levels

Aof oxytetracycline significantly reduced the quantity of Salmonella

;yphimgxigm in chick feces when compared to feces of non- medicated

o control birds ﬂowever drug resistant colonies were found in feces

(21 of a total of 32 colonies isolated) from the medicated\:reatment

group. Girard.g; gl. (1976) reported that feeding sub therapeutic

'colonization. No increase in. the development of resistant S

levels of oxytetracycline combined with neomycin significantly\
reduced the shedding of typhimurium in the feces and the extent of

— '

~

'_yphim_;ium was found ‘in the medicated birds since no resistant

golonies amdhg the 33 colonies isolated were found
l

Twining g& al: (l978a) reported that the addition of a water

soluble vitamin and antibiotic mixture containing vitamin A, vitamin

@

D3, vitamin E vitamin 312, pyridoxine hydrochloride menadione

‘sodium bisulfite folic aeid choline chloride penicillin and

Sy “

'streptomycin to the drinking water of day old chicks for 72 hours

‘resulted in a significantly higher rate of gain to 28 days of age
than those birds that received no. supplementation " The same response-

fcould not be obtained in a later trial and hence there remains

B ,uncertainty as to the nature of the response

Seuna and Nurmi (1979) reported that the combination of

.-oxytetracycline hydrochloride and neomycin sulphate was effective in

broiler chicks as: an antimicrobial treatment against §§lmongila

ECY

"of four days : But, seven days after the withdrawal of the drugs )

inﬁgngig when administered through the drinking water for a period

L

lnfgngii was again detected in the chicks indicating that infection :

"had §eoccurred Migaki and Hargis (1981) established enteric and :

11
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-

_respiratory disease models in’ chicks caused by §g1mgn§ll§ &xnhimurium

and §che;ichig Li They found that water medicated with

Neo- -Terramycin (Pfizer Canada Inc., Montreal) resulted in improvad

fweight gain and decreased mortality in’the enteric disease ‘model, and'x”‘~

.

.lreducéﬁ lesion scores in the respiratory model, when compared to the

individual antibiotiCs Williams (1985) also reported that the '

combination of oxytetracycline and neomycin significantly improved

a

.gaverage daily gain'and feed,efficiency to 16'days of age when
-compared to either antibiotic~fed separately.. It also appeared that

.the combination ‘of both drugs ‘was more effective in reducing the-

stres

associated with subclinical infection of 5* ;yphimg;igm in

1.2,7:‘ Summary:

Many factors affect chick quality and growth performance éarent

kflock.age, initial egg weight incubation: conditions weight'loss

during incubation holding, processing and transport times have been

. indicated to affect chick quality prior to the chick’ arriving on. the

B

chicken producers farm. The management approach the producer then

L

takes to start!the chicks upon placement in the barn has also been

indicated to have a. significant effect on the performance of the

“chicks to market weight Many of these factors haye been studled in

isolation and may ‘lose their significance when incorporated into a

_total program. The variability in some of the research reported may

be caused by not taking into consideration factors affecting chick

quality, and management procedures advantageous in achieving optimum

and consistant performance results
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'f;;1533- Dietary Factors Affecting Broiler Chick Performance

The recognition of the influence of nutritional factors on growth

and efficiency of feed utilization has long been an area of Lntense,
]investigation‘ Carcass composition-can be altered_by dietary )
manipulatiOn;' In general-fincreasing the calorie:protein‘ratio (C:P) - ,

increases growth rate and camcass fat deposition while decrea51ng

’

the ratio has the opposite effect (Kubena et al. 1974"Gr1ff1ths g;

,‘

C L
al., 1977; Summers and Leeson 197q Jackson 1982a b) When

dietary‘protein or energy levels are inadequate growth rate is’
depressed ggééksoﬁ g;751.: 19820) .Nutritional factors that
A influence performance and the level of fatness in broiler chickens
'i include:_l) dietary’C:P ratio 2) dietary amino ‘acid balance ‘3)y
‘-rdietary fat,,and 4):the effec;j/of dietary energy 1evels (Mabray and
' Waldroup,_l981) . ' ‘
1;3.l;j Calorie: Protein Ratio

C: P ratio was initially recognized as a: simple method to.

balance th protein and energy content of poultry diets
Manipulation qf the C:P ratio alters the growth performance of chlcks
and body composition Fraps (19&3) demonstrated that»narrowing,the
C: P ratio prevented excessive fat deposition Honever, in this
“report, the dietary energy level was not consistent .resnlting‘inl
'variable body weights. While increasing_thefdietary‘protein level‘
'has nofeffect on gain’ but decreased body fat‘content increasing the
.dietary energy level results in increased weight gain and body fat-
deposition (Spring and Wilkinson 1957) . Total enerquintake is
directly related to carcass fat but only when protein consumption is

.c_onstant (Rand et al., 1957)

B
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A series of experiment have been conducted by Leong g; al.
(1955) involving New Hampshire White Leghorn cross- bred chicks fed

;diets ranging from 12 to 42 percent proteinf\ith energy levels of -

-

:-J1543 3196 Kcal/kg Optimal growth and’ feed efficiency were obtained

"Wlth wide CrPAratios.->These researchers reported thatlas dietary
'

energy level 1ncreases the percentage of dietary protein required ‘
for optimum growth‘%f chicks also Increases. " These results indicate
a need for a rising 1eve1 of Q&e C: P ratio. A diet properly

supplemented with amino acids'permitsbarwider,-and'more nearly .
: constant‘C:P'ratio than do diets“deficient in limiting amino acids.

~

Carcassﬁfat*content in this studyiwas influenced more by the source
. and amount of energy, than by the C:P ratio.
Donaldson,et , (1955 1956 1957) used dfets of widely :

different C P ratios but of constant amino acid quality to

. o L3

demonstrate a highly significant correlation between the C:P ratio

?'and the. amount of carcass fat in chickens and turkeys As ‘the C:P

© ratio increased, the energy intake and carcass fat deposition were

increased and the water ‘content in the carcass decreased As the Cc:P
e

ratio was. 1ncreased less dietary protein ‘and ‘more dietary energy
were required per unit of-gain - -

The- reduction of the C:P ratio in broiler diets from optimum

v

levels by the® addition of feather meal a nonspecific nitrogen“~

. source, was as effective in reducing fat pad size as wasva high
. quality protein but was much more cost effective (Deaton _t al.,
71974 Griffiths et _l 1977, Cabel et gl 1988) Neither energy
level nor c:p ratio significantly influenced body weight gains or -

: feed efficiency.. These results.indicate that a C:E ratio‘which



e

| : .
optimizes feed efficiency and carcass finish at one level of dietary

energy may not beboptimum at alternate lévels. Compensatory growth

:T’was demonstrated since chicks’fhat were of significantly lower body

weight at’ three weeks of age ‘as. a result Qf\low energy starter diets

&

.with feed intake being similar to the COntrol-birds did not. differ

‘-'-in body weight -and abdominal fat pad size at eight weeks of age

- producing.a-leaner carcassh

-

(Griffiths g_»_l 197V)
Mabray and . Waldroup (1981) obsbrved that varying the amino ac1d
levels from 70 to 120 percent of NRC recommendations with' energy

levels of 2970 to 3410 Kcal/kg, influenced abdominalvfat pad size at

“

57 days of age. The amino'acid requirements were adjusted in
,accoédance with the energy levels to- maintain constant energy to

.amino acid,ratios. %otal fat pad weight was directly influenced by

the_dietary energy evel and could be significantly reduced,

increasing—the dietary amino.acid -

ilévels within ‘a given energy level. These results support research

: reported by ‘Kubena g& gl. (1972) and Barto et al (1974) which

demonstrated that the amount -of carcass fat ip chickens couild be’
influenced by feeding isocaloric diets formulated with protein leyelsv
slightly above or below an accepted optimum level

The effect of dietary protein concentration on.carcass fat is

both rapid and reversible .Chicks changed from lipolytic diets

(narrow C:P ratio) to lipsgenic type diets (wide C: P ratio) ‘have a

vgradual increase in.carcass fat to an equilibrium level by . 12 days

The reverse treatment reduced carcass fat to an equilibrium level in

seven days (Yoshida and Morimoto 1970; Bartov et a _l 1974).

s



S

The "extra caloric" efféctt{f dietary ‘fat, as reported by Jensen_

- (1970) is influeneed by C P ratio Bh diets fed to turkgys ‘of

#&
‘8-24 wedks of age By using two C.P,ratios_and four dietdry fat

L

.levé&s (0, 4, 8, and 12. percent) they reported that at 24'weeks of

y

" age average body weight was progressively greater for each increment..

v o

" of fat in the low protein series, 'but that in the high protein

[

'*3ifser1es the growth response appfared to plateau at the 8 percent fat
'level - The: addition of fat to ‘the diet improved the feed efficiencv“

. by approximately 32 percent, which'was more'than‘would be expected

from.the caloties supplied in thenration‘by the fat. Supplementary

?
fat in turkey rations improves the utilization of metabolizable

- energy calories supplied by the carbohydrates in other ingredients in

‘the rations; : R S L

Broiler‘age, breed and_ser have been shown to be_non-nutrit onal‘
) ﬂ . ) . .
factors which significantly affect body weight and carcass
composition. Robbins (1981)urepdrted that increasing ‘body fat

content of male broilers appeared to be dependent upon dietary energy

- level and that fat deposition was. independent of the C:P ratLd/’since
' increased body fat was found withgboth a constant C: P ratio and a
”&lvariable C:P ratio.l However, in females, body fat content failed to

‘respond to varying dietary energy levels with 'a constant C:P ratio,

but body fat content increased with a widening C:f ratio,

iPesti and Fletcher (1963) used,various models to predict the fat
content of the dressed chicken carcaSS and determined whether it
could be adequately described in terms of dietary protein and energy.

content as well as by the C:P ratio of tge diet The inclusion of

the C:P ratio in ‘the model did not iﬂcrease the r2 Value by more

LN
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than 0.001; therefore, itididn't necessarily foblow‘that.carcass fac‘

gwaguaﬁfunction,of the C:P ratio. They”concluded‘that since_growth,
- feed consump;fongand‘hodyAcOMpQSition are“dependent on dietaryl‘
proteig-and energy legeis, it seems appropriate to consider the
proteinhandVenergy'ieyels in diets independently so that maximum
returnsiin.weight gain can be obtained‘for;the'investment.'AThey
suggested .that optimum levels of protein, energy ‘and the C P ratio |
xlshould be made on econpmic, ‘not- biological criteria.

1.3;2: Dietary Energy ievels

Increasing the product;ve energy levels in the diet increases

carcass fat in chickens when crude protein 1evels remain constant_
(Hill and Dansky, 195& Kubena et gl 1972 1974 Farrell 197&)
Chicks fed low’ energy diets have demonstrated marked increases in
feed consumption! while total energy consnmption decreased
progressiveiy as dietary energy decreased (Deaton g_ral 1973)
Feed consumption is determined primarily'by energy Tevel while
protein level has little or no effect on feed consumption Scott et
.gl} (19ﬁ7) were some of the first to reportfthe’merits of various*h
‘sources of energy and their effects on growth and feed efficiency
These. researchers suggested that chickens do not adJust their energy
intake exactly, but consume someyhat more energy as(the energy

concentration of the diet increases " This results. in ‘the deposition

of large amounts‘of.fat, a considerable amount‘of which is deposited

D

in the abdominal area. In selecting'for maximﬁﬁﬁgrowth rate, we may

;actually be selecting for appetite such_that'the finishing.period
occurs at a very early age. - A increasingly greater portion of this

'gain, relative to age; is»associated with fat deposition (Essary et

A - P . _ . .
R R : s
‘ . gk o : o ‘
. 7 I S



vgi., 1960a,b; Summers and Leeson, 1979).
The fat contentiof broiler chickens has been reported as total

carcass f§% ether extract, and as abdominal fat pad weight | Becker

et al. (1979) reported that the abdominal fat in broilers is highly D

correlated to'. total carcass fat . o
. ¢
Differences in broiler body composition have been attributed to

breed, sex and age (Farrell 1974; Nordstrom et a _l '1978; Coon et

al., 1981; Deaton and'Lott, 1985). Male broilers have'significantly

lessvcarcass fat than female broilers (Farrell, 1074). Farrell

(1974) noted that as the energy concentration in e diet increases,

birds grow faster,'and feed intake declines‘.resulting in an improved:

feed_conversion ratio." Deaton and Lott (1985) noted that the .
. . )

‘abdominal fat .as a percent of body weight increased as age and

dietary energy level increased. »Summers and Leeson (1986)'reported
lncreased weight gain in broilers fed diets containing equal C: P

,'ratios but w1th dietary fat levels o*)O 3, 6,‘and 9‘percent. The

?”increased body,weight was attributed to the higher'fat levels and .

increasing energy .and protein levels -
i Kubena et _l (1974) reported that broilers fed various starter
vand finisher combinations exhibited significant differences.in
percentage abdominal fat. The energy level of the starter diet.
appeared to influence the quantity of abdominal fat in both sexes,

. with low energy starters (3141 Kcal/kg) producing carcasses with

reduced abdominal fat at seven‘and eight weeks of age than broilers

‘fed higher energy starters. (3306 Kcal/kg) Fatter broilers generally

. t
had heavier body weights than those with low fat content

<

%
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"The work of Kubena"g;,§1 (1974) supported the results reported
by Deaton g; al. (1973) which demonstrated that compensatory growth
occurred in broilers when a low energy starting diet was followed by

.

. a high energy finishing'diet; At four weeks of age birds on the low
‘-energy starting diets were four percent 1ighter in body weight than
broilers on higher energy starting diets but at eight weeks of age
‘allv rds_were of similar weight. Birds that demonstrated ' |
tompensatory growth following having been‘fed firstzthe_low energy
.starter and then the high energy'finisher, had higher eﬁker e;tract
blevels than did the control birds, indicating higher fat.levels:inv
the carcass; o ‘ | ;
Birds that were initially subjected‘to a severe energy

frestriction demonstrated compensatory gain in body weight for weight
gain lost during the restriction period lmproveg feed efficiency :
and a reduction in abdominal fat were found‘at.eight weeks}oflage
'(Plavnik and Hnrwitz,,1985); |

| lhese'findings are of‘interest to the research'reported here
since a compensatory response in weight gain to a dietary treatment
, may have significant application in management practfces‘used by
broiler chicken producers ' Day-old chicks received on the farm thatt

o oo ) '
are smallLin bodyxweight due to pareamt age or percent weight loss

\

'throught incubation,'sfcld also'demonstrate a compensatory growth
response to‘dietary_treatments. Manipulation of %he energy or crude
‘protein levels in the diet may assist{chick that ape-sub-standardvto‘"
improve their growthvand feed efficiencylperformance;fJ

A

ae
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However Griffiths et al. (1977) showed that no differences in
:ademinal fat pad Weight existed between eight week old broilers
reared on either 2970 or 3190 Kcal ME/kg diets Both-diets contained
' identical.dietary fat and C:P ratios. Coon g; gl (1981) also failed '.r
' toaohserve a significant difference in fat pad weight or 56 day
'jweightfgain attributable to energy level and‘combinations in the
. starter,and'grower diets when sexes were-combined.A Theﬁweight gain
of the males and:femalesbwas not affected by diet to 58 days of age,
but the feed conversions of the males and females fed the high energy
starter (3410 Kcal ME/kg) were significantly better than the broilers
fed the. 1owafnergy starter (3190 Kcal ME/kg) Deaton et _l (1983)
reported that growth rate and abdominal fat deposition as a percent
" of body welght - did not change in male broilers from 40 to 53 days of
age. Nordstrom gg gl. (1978) also reported that energy level had no
significant:effect on the abdominal fat of"brdilers either as a& '/ﬁffd'r
percent of the whole ‘carcass or eviscerated oarcass However whole

38,

carcass and eviscerated carcass weigﬁts were significantly greater

for broilers fed the high energy diets
Deaton et al: (1974) noted that, broilers in cages, when compared
‘to broilers in floor pens, had increased quantities of abdominal fat‘

when expressed as a’percent of body ‘weight for each seg"‘at each

‘age. ‘TheseAfindings were.significant onlyvfor malesiatininedweeks of
age. This increase in ahdominai fat-could be attributed to the ciosev
v proximity of feed and water in cages and the reduced amoung.of energy
‘required to feed. - Reduced space aiso.restricts movement and promotes
.fat deposition. . o ¥ f'i N A ..' o

, -



environmental temperature, type of housin!h age,qs%;ai'
D

(Kubena g; _a_l 1972, 1974; Edwards et Q‘L 197;}, Deaton et %,f

\"«*‘ 8
1974' Evéns g; gl 1976; Nordstrom nggl 197SL Enengy‘int

vt B
infduencing abdominal fi; deposition and growth performan§e? ,
i - o

1 3.3: Dietary Protein Levels A gra-;?”
Dietary protein is the mainusource of . amino %cids which alter

. p _‘ ~\ o

:% .,.‘
plasma amino acid levels and regulat@renergy balaﬂdh i animals lf

0«

\‘specific amino - acids are deficient in the diet,"

will accumuldte in the blood which may impair app;

o T g

been ‘shown in the chick for tryptophan methionine,.lysagg:farginine,
isoleucine 1eucine and valine (Fisher an& Shapiro 1961' Hill and
Olsen, 1963; Maurice 1981) Diets low in energy and protein have
been shown to increase voluntary feed intake (Hill and Dansky, 1954
Combs g; al., 1964) . This is of interest to the research reported

" ( here as a dietary management treatment in assisting chicks of high
percent weight loss through incubation with resulting lower initial

—_ .
body weight, compensate and improve growth response .

\h'

it is important to consider the influence of strain, age, sex and
genvironmental.temperature when evaluating/protein Supplementation in
broilerldiets Differences in amino acid requirements betwggn
| ‘fstrains amino acid availability based on the type of protein used
as well as the vitamin and mineral leyels,in;the ‘diet, can influence

. net protein utilization.
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A

Protein level of the diet has been shown to affect weight gain

feed intake, and feed efficiency of brgiler chicks (Hill and Dansky,‘\

1950 Summers et gl 196h 1965; Summers and Leeson, 1984). As the

dietary crude protein level increases ‘weight gain and feed:

vefficiency improves to an optimum level of 20 percent KHill and

C s

Dansky,'l950 Summers et gl;, 1965 SummersQand Leeson, 198a) : When\‘,‘.

graded 1evels of a. crystalline amino acid diet or graded levels of

- isoleucine,or lysine were fed‘to;broiler chicks, the body protein

- rétention, weight gain, feed efficiency and liver protein levels

increased linearly when evaluated as a function of protein'intake

- (Velu et _l.; 1971 1972)' This suggested that the amino acid

it

balance_%puld improve performance oﬁ,high protein,'low enexgy diets

~ and that the protein level was related to the energy 1eve1 through

‘ its influence on feed intake Diambra and McCartney (1985) reported

wbmﬁt broiler finisher diets that had adequate levels of lysine and

" per¥ent crude protein diet had_significantly_improved feed. T

"_ efficiency. ’ : o _ : o &

the sulphur amino acids produced body weight gains that were- directly

proportional to the dietary protein level Broilers fed an 18

i . U

High dietary protein levels were reported to be detrimental to

‘ growth during the starter period from 0 - 14 days of ‘age (Hargis andvd

‘ Creger 1980) and to reduce feed efficiency (Sunde 1956) . Howaver,

‘as the energy increased improved gain and feed efficiency were -

“;obtained indicating that when protein levels are altered the optimal

yenergy_istsupplied.

‘energy to protein ratio should be adjusted to insure- that sufficient

- 22
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Jackson g;-gl (1982& b) demonstrated that body weight and feed
.efficiency improved with increasing dietary protein and energy. 'A
'significant interaction was found between protein and energy,
indicating the importance of a balanced C:P ratio to obtain maximum ®
‘performance. Eh~ B |

| Dietary crude protein levels have been demonstrated to affect
carcass composition of hroilers, Increasing dietary crude protein.
_leJEls}resultS'in an increase inhprotein retention and‘moisture )
h.content of the.carcass and alreduction”in‘carcass fat content. (Rand
g;ygl.,:1957;'$pring and Wilhinson, 1957;.£§Lhida and Morimdto, f970;
Lipstein et Ql;,11975; Seatontgt al., 1973)7 ‘Summers g;rgi.a(19ss)
Vireported,that.with increasing dietary protein levels, carcass protein

'

. levels increasefand carcass fat levels decrease, uith greater effect
_ ianemale than in male broilers. By shifting.tggilevet“of protein in
the diet by replacing energy with protein on a straight substitution '
basis Yoshida and Morimoto (1970) demonstrated the . “ié’\
inter- relationship between dietary protzin and carcass fat,
composition in chicks Fa -content of the chick carcass decreased
gpase in:dietary protein. Carcass protein’

exponentially with'the'inc-'

. levels increased linearly reaching a maximum of 20.6 percent They

.

stated that the upper .and louer 1imit§ of carcass fat content were
. suspected to be 17 percent andvo 9 percent respectively N
Jackson-gt gl 61982c3 reported that maximum carcass protein
deposition resulted with diets containing 20 percent crude protein
The percent carcass protein and moisture decreased as energy (
increased whiLe absolute carcass protein remained constant. Carcassv

4

fat decreased as dietary protein increased; Protqﬁn;utilization



s

. . o

decreased with each incrementﬁof dietary protein. 1In contrast.
. R v | |
'Jackson gg al. (1982a) reported that absolute carcass protein content

was not affected by, dietary protein level

’

-

Velu et al. (1972) noted a five fold increase in the amount of
carcass fat in chicks fed ad ibit ‘diets containing graded 1evels
; of isoleucine or 1ysine from 0 - 21 days of age. When feed intake
was equalizez to reduce‘variation between treatments vthe amount of
carcass fat decreased as the @imiting amino acid was increased nd
: body protein content increased quadrﬁtically
\' In studies concerned with'performance of broilers during‘the“f‘g\
“finishlng period Lipstein et _l (1975) reported that the increase‘
-in carcass fat associated with reducing the protein content of a
‘ balanced finisher diet could be reversed by supplementing the diet
with methionine and lysine. The. increase in fat in the carcass was

attributed to a compensatory increase in feed intake by the broilers
in an attempt to consume additional protein,so that growth could be
amaximized.‘ Velu et gl. (197l).reported a reduction in feed‘intake ihl
br011ers fed an . amino acid deficient diet Lipstein:_gvgi“"(1975)
. suggested that differences in feed intake could be explained by the .
distinction between an amino acid deficiency -and an amino acid
imbalance Mabray ard Waldroup (1981) alsdﬁaeported that the degree
of fatness in the broiler chick as measured by abdominal fat pad size
could be significantly reduced by. increasing the dietary amino acid
levels within a specific energy level in the diet.

- The addition of feathermeal to the diet has been used to increase;
- the non;specific dietary prOtein level,in an attempt to reduce

abdominal fat pad size‘(Griffithé et al., 1977; Cabel et al., 1987,5‘

-



©1988). No significant differences in.rate of gain feed efficiency

~

‘2.5 ",_.' .

- or dressing percentage were reported but the amount of abdominal fat’

'.@a'

o~ starter diets (18 percent crude protein).

was significantly reduced.

| It has been suggested that the composition and - volume of the diet
broilers are fed during the first few days of feeding may affect body
weight and abdominal fat pad development (Griffiths et al. 1977;

qugis and Creger, 1980; Plavnlk and Hurw1tz 1985). Jensen et al.

’ d_fat in isocaloric . -
[

(1987) altered the level of dietary protein

starter diets to study the effect of these par
N

nutrition and subsequent body weight and abdominal fat at ﬁg@% and )

eters on early

.*seven weeks of/age. No“signiﬁicant differences in body weight were
- i ' l p ) P=d o : ’ . - Co

observed but extreme,yariabilitypwaSvnoted. In one experiment'chicks

fed 28,perCent crude proteinvstarter‘diets had a significantly

13

reduced gro&th ratg“at‘seven days ‘Under certain conditions the

composition of the diet fed during the first seven days did 1nf1uence
N

abdominal fat ‘depositioen at mar&et age Chicks fed the high protein

starter diets (28 percent crude protein), regardless of fat content

had significantly more abdominal fat than those fed the low protein.
@
1l.4: Sunnary'

The grouth perfoﬂﬂ!ﬁce and carcass composition ofvchicks has been

—t

shown to be affected by!@pe C: P ratio, energy and protein 1evels in
' the diet The manipulatidn of the levels of these components in the

diet of chicks has been'demonstrated to alter the amount,ofjcarca:s
e . PR .

B fat, protein and moisture -in the carcass. ‘The use ofldietary

\

manipulation to assist chicks of poorer quality agﬁglacement in the

“barn get of to a good start is of interest as a mangement tool by the

O,

T

-



'producer; The reletionship.between energy and protein levels {Ezihe
. starter diet and “the percent weight loss during incubation may

'51gnificance when management treatments are needed to optimize the

26

of -

«

performance of chicks of variable quality

*:.
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2: THE EFFECT OF PARENT AGE:AND SEVM POST HATCH
TREATMENTS ON BROILER CHICK PERFORMANCE |

2.1: INTRODUGTION - | o J

roiler chicken producers are currently faced with the problem of

- inconsistent quality of day-old chicks. Several factors, either

~ directly or indirectly, influence chick quality and subsequent growth:

performance.

There is general‘agreement that egg size influences six-week

broiler welght in-a positive, linear manner (Tindell andAMorris,

1964; Merritt and Gowe, 1965; Morris et al., 1968;>Gardner} 1973).

_ The characteristic frequency,distribution of eggs of young and old

breeders reported by McNaughton et _l (1978) demonstrates that
heavier eggs are associated with older flocks. Hays and Spear (1952)1
found a highly significant relationship between age of parent and
chick viabilityll Chicks’ from pullet dams exhibited significantly
higher mortality than did chicks from hen dams . B McNaughton et al.
(1978) -equalized egg weights between parent ages and found that
parent-age'influenced offspring mortality with a more viable chickt
being produced Tromb58 week-old breeders;than from 29.week-old
_breeders.f‘However,‘nonignificant pAfédifage relatedfdifferences in
market weights Qere foundlﬁhen hatching egg weights were equalized;

Day-old chick quality is .also affected by the rate of moisture

&

:';Tloss through the shell during incubation (Tullet and Burton 1982)

R N
Je

Aland by ‘the duration of the holding time after hatching 0"Neil

-

(1955) attributed heavier mortality in'chicks with a hatch weight

1ess than 65 percent of setting egg weight, to physiologically

immature birds that, could not adjust to their environment Misra and

.
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Fanguy (1978) reported increased mortalityq;nd significant reductions
in chick body weight at four weeks of age when chicks were held for

extended periods of time in the hatcher. Wyéﬁtéif al. (1985)
ion

attributed early chick mortality'to dehydrat evidenced by

7

urates in the urinary tract. 'Higher total plasma protein and glucose

'concentrations, hematocrits, and heterophil:lymphocyte ratios were
‘seen'as a consequence‘of prolonged holding in the hatcher. «Wyatt et
.gl. (1986) attributed these findings to a stress reaé}ion due to the
prolonged holding period which affected the chick’s immune status.
Chick quality can be further reduced at the time oﬁ5arriva1 on
the farm due to, the dehydration 1osses incurred through time spent in

processing and transport (Moran and Reinhart 1980)

“The objectives of the research reported here were to examine the

relationship between broiler pa;ent age and ch?ck quality as measured ,
by the rate of moisture loss during incubation and the efficacy of
 several management tréatments currently employed by broiler: producers
. Y to assist invchick rehydrgtionvand growth.

~:2.2: MATERTALS AND HElHODS | ]
2.2;1; Pre and Post Hatch Processing and Chick Allocation -

Two experiments were .conducted using hatching bggs’obtained from
young (30 and 31 weeks of age) and old (51 and 53 weeks of age)
breeder f10cks=of the same’ strain (Arbor Acre and Hubbard) . All‘eggs
were obtained from the same commercial hatching egg source and had
been stored for a’ maximum of one week Eggs were set in a forced air
incubator and standard hatchery protocol was followed On the 18th 4 A;JZ

day of incubation the non-viable (infertile or early dead germ) eggs

were detected by candling and removed. Viable embryo's were

’ . ‘J ] \ }
& A . : . L "
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‘measurement of shell_weight.

| §§ ' o - o ‘ o ‘g‘ ‘ S 38

o

transferred to pedigree baskets for hatching Eggs of a common

.

initial weight for each flock were hatched together to facilitate

:

The ‘chicks were removed at a pre- determined length of incubation

At the time of chick removal chicks were sexed, weighed, wing-banded

b

-and vaceinated with Marek's vaccine - The weight of the remaining egg

\- ~

shells and hatch debris from each pedigree basket was recorded
. Y
2.2:2: Management and Experimental Design

e v

Chicks from each breeder flock were randomly agsigned to each‘of_
the following four treatments: 1) water and feed at time:of
placement, (control); 2) water soluble Neo- Terramycin (Pfizer Canadg&
Inc. lg)3L; each 100g contains 20 g of oxytetracycline hydrochloride

v

and 20 g of neomycin sulphate in ‘a water soluble base) for three days

‘after placement and feed at time-of plaCement; 3).water at placement
and feed four hours after placement ‘and 4) water soluble

" Neo- Terramycin for three days after placement and feed four hours

after placement. Hence foggeach of thevtwo flock'ages each of the

.rv.

four treatments were replicated four times All birds were - held in

chick boxes fofako hours at ZOOC to simulate industry processing

e ¥

and transport conditions before being placed in either chick

batteries opnfloor pens. A’standard photoperiod of 23L:1D washused]

throughoﬂtvfhe growing period. . The chicks were fed standard broiler

starter ration (23‘percent crude protein).gd_lib; for three weeks
followed by broiler groweruration‘(ZO percent'crude protein) to six "
weeks of age (Table 2.1D). ‘ |

Individual body weights were recorded daily for the first five

days and then weekly to six weeks of age Feed consumption was’



%

§;

. cages’ providing 500 cm2/b
reached six weeks of age.

-
31 and 53 'weeks of .age. . A total of 2520 eggs were set. ~ The hat

39
deternined ongf,per pen basis for each wei period.
The percent weight 1oss (PWL) of\each B8 during incubation was
calculated as follows ‘ ‘ . R »,;
PWL = Egg,weizhttg) chick weight(g)- x shell weight(g) % 100 ]
. T Egg weight (g)

2.2.2.1: Experiment 1. Growth Trial in Batteries
Arbor Acres hatching.eggs were obtained from flocks that were 30

and 51 weeks of age; A total of 908 eggs were set. The hatch was

removed at 21 days of incubation. -

The experiment was conducted usingl32 battery cages, each of

which-contained six male and six female chichs providing 550

O ‘ ‘ ,
: cmz/bird for three weeks, ﬂZt which time they were moved to grower

At five weeks of age, the 12 hirds

were equally divided between two grower cages,'with three males and

]

three females in each pen, providing 1000 cmz/bird until they

S 2.2.2.2: Experiment 2. Growth Trials in Floor Pens

‘Hatching eggs were obtained ‘from Hubbard strain flocks that were

wls removed at 21 days 12 hours of incubation.v "
Th@g%xperiment was conducted using‘32 floor pens leach of which
contained 15 male and 15 female chicks providing 2500 cm /bird
A representative samplefof 50 eggs from each breeder flock was
used to characterize the mean egg weight yolk weight shell weight,

albumen weight Haugh units and specific gravity of each flock.
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. 2.2.3: Statistical Analyses . A

Means, correlation coefficie‘ﬁck, regressi'onv estimétes anci
ana1y51s of variance were calculated using the StatisticaK Analysis

, System (SAS) for Personal Computers Version 6 (Joyner et gl 1985\

All percentage 1data were tra_nsform_ed to their log, values B

: - . .
prior .to st‘atistical.analysi‘s'. In the _ana']v.ysis Yof_ variance of the' , '
regress_ionf COef'ficie.nts', the intercept was us:etl as‘ia covariate to
‘cor‘reict 'bfiior significa'nt %ifferences in the interce;)t.

A_24 ) ;><J~12""fsctorial design‘was used.’ 'i'he general linear mode;l‘.
cont’a’irled'the fixed eff:ectsvof oreeder flock age, medication

+

.withhoiding)‘fe’e‘d, as well as all interactions and a random error
: i . )
: term The model was as follows: | _ S '
| YiJkl- u By M+ (BMPyg 4 By + (Bu)ik'i
+. (MH)jk + (BMH)ijk + e{jkl
Where: *° i
’Yijkl- an observétion oﬁ_ the 1th chick in the 1jkth subclass.

u = overall mean v

Bi-‘effect of the ith breeder flock age (1 =-1,2)
M= effect of the jth medication (j -1,2) l . f

Hk; effect of the kth withholding feed (k = 1,2)

1 , ‘ |
Statistical signf:ficance was assessed at the .05 level.
: -



#).3: RESULTS ,~ ' !

L

2.3.1: Experiment 1

é’Breeder'flock age significantly‘(P<.05) affected chick weight

‘with chicks from the old flock being heavier than chicks from the

young flock at each.weighing (Table 2.2). Egg weight and percent

h weight loss (PWL) increase&,significantly (P<.05) with breeder flock'5

. R \ . .
‘‘age (Flgures 2.1 and 2.2). Correlation coefficients. (Table 2.3)

-~

indicate a high correlation between chick hatch weight and, egg

~weight -There was'a'reduced correlation. between egg weight and chick

weight from placement to six weeks of Ng A low correlation between

.PWL, hatch weight and day one chick body weight was observed.

Chicks receiving Neo-Terramycin-medicated water were

significantiy heavier (P<.05) on Days 2, 3 and 4. No significant

differences attributable to medication were found 1ater'in the‘

growing period (Table 2.2).

g,
5
Chicks which were allowed access to feed at the time of placement

were significantly heavier (P<. 05) on Days 2, 3 4 and 5, and at

weeks 2, 3 and 5 (Table 2.2) than chicks which received feed four.

‘hours after placement. Weight differences attributable to sex vere

significant (P<.05) at weeks 3, 4; S and 6 with male chicks being

a

heaviest. - e

A significant breeder age X medication interaction (P< 05) was

‘'seen at days a and 5 and at weeks 2 and 3 (Table 2.2). Chicks fron

‘e

the old flock responded to medicaqgon supplementation as ev1denced by
significantly increased chick weight (Table 2.2). Howevpr, chicks

from the young flock which received medication were 1ighter than

chicks which did not receive medicatfnn. A signifi(ant (P<.05)




a2 .

~

medication X sex interaction was found at weeks'3 h 5 and 6.

@

'Neo Terramycin supplementation increased body weight in male chicks

but decreased body weight in female chicks

‘ Crowth rate from day 1 to 42 , as measured by the slope of the
best fitting linear equation describing the growth curve (Table 2.4)
was 51gn1ficantly higher ;(P<.OS) in chicks from.the old flockv
'compared_to chicks-frdm‘the woung flock. Female chicks from thefdld .
flock on treatment 2 (Neo- Terramycin and feed at time of placement)
‘had a. significantly higher growth rate than female chicks -on any
'other treatment. Male chicks on treatment 2 had a significantly B
fhigher growth rate than male chicks on treatment. 3 (water at’
placement and feed four hours after placement).

Male chicks from the young flock ‘on treatment l (water’ and feed
'at.time of placement) had significantly higher growth rates than
chlckens on treatments 3 and 4 (Neo-Terranmycin aq time of placement
‘.and feed four hours later) ‘Male chicks on treatment 2 had a -
’isignificantly higher growth rate than chicks on' treatment 4.

‘No significant differences in overall feed efficiency were

R Y

observed but significant differences (P< 05) were noted for ‘flock age
B

at four and five days of age and at-three weeks of age,,with young

flock chicks having~a lower feed'efficiency than»old'flock chicks. .
Significant interactions between flock age’ and medication were’
observed at -four ‘days and two weeks of age, with old_flock chicks g
without,medicati:n havingrlower feedlefficiency (Tahle 2.5)ﬁ , -

‘ Feed intake was significantly (P< 05) affected by flock age from_
. day three through to week, four, and for overall feed intake wdth old
.flock chicks_consuming more’ feed than young-flock chicks (Table

»

-



‘breeder ege (Figurésa2 3 ‘and 2. 4. , - lfhf

ot

1\

2,6). Feed at time of placement significantly (P(:OS)'affected.feed

intake, with chicks tha& dfd not receive feed until four hours after

'placementiconSuming less feed until three weeks of age. A

significant (P<.05)»flock age x medication interaction at two weeks

. of age indicated that old flock chicks with no medication consumed

“v

less feed

4 ; gberilk;mortality was unaffected by any.’of the treatments under. .
study (Table 2. 5)
2.3.2: Experiment 2

Breeder flock age significantly (P<. 05) affected chick weight'

“with chicks from the old flock being heavier than chicks from the

young flock at Days 0 l 3 and S and at weeks 2, 3, 4 and 6 (Table.

2. 7)' Egg weight and PWL significantly (P< 05) increased with

K
Sy

As in Experiment 1 correlation coefficients (Table 2. 6) npdicate

a high correlation between chick hatch weight and egg weight, ‘and a

;reduction in correlation coefficients between egg weight and chick

.“,_weight from time of placement to six weeks of - age Correlation

coefficients between PWL and other listed: parameters (Table 2. 8) were

‘not significant after day 5.

Neither medicatiog no& feed placement time significantly affected'

- chick body weight at any weighing Male chipks were significantly

- heavier than female chicks on days 3 and 5, and weeks 2, 3 4, 5 and

8 16 (P<, 05) i Several significant interactions were noted between

3jfbreeder age and medication and between breeder age, medication feed

placement time, and sex - (Table.; 7)
. »}u‘.a i

Growth rate of chicks frbm the older flock was significantly

'/’f)|'5’ .

R
0

'S

R
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¢ . . ' .

higher (P< 05) . thian of chicks from the younger flock (Table 2. 4) In

regards to growth rate. no significantyeffects attributable to any of ‘“
the chick management treatments were observed with chicks from mhe -
’ old flock .(Table 2.&) Male chicks from the young flotk sub)ected to =

‘. treatment 3 had a significantly higher growth rate: than males on :

treatments 1, 2 and 4; Nq«significant differences were found for

; ‘ oes, e T | L
'young flock female cHick treatments . _ _; ﬂft;f ' S o
Feed efficiency was gignificantly (P<. 05) affected: “by flock age "3

k at three. days of age three weeks of age and in overall feed

h,.

ciency, withschicksvfrom the ypung flock having higher feed

efficiency (Table 2. 9) Chicks allowed access to feed at time of

placement had significantly (P<, 05) lo#%n feed efficiency at day
5 ¥
three. . A significant (P< 05) flock age x feed at time of placement

interaction indicated‘that chicks’from.the old flock who did not
. > r . . . o -~ b .
receive'feed'at placement'had lower feed efficiency. - 4-

h 2y ¢

Flock age signifhcantly (P< 05) affected feéd intake with ¢hieks

~ from old flocks consuming more feed through four weeks of age, )at six_'
weeks of age andmin overall feed.intake for the'trial than cﬁicks *4i"
from young'flocks'(lable f.ld).’ Medication‘significantly (P<.05)
~affected feed intake‘ with chicks who received no medication having

' higher feed intake at five days of. age . Chicks who received feed at

‘ placement had higher feed intake ;t three. dayd of age than chicks who
did not receive feed until four hours after placement A significant
’(P< 05) flock age X medication interaction waa observed at five days
and" two weeks,of age, indicating that chicks from old flocks who did

© not receive medication had lower feed intake A significant (P< OS)

~medication X feed at time of placement interaction was observed at =’



Lo T

I‘ &placement having higher feed intake

' weeks two and three, with chicks'thet had no medication:orffeed at

u

Egg weight and yolk weight were observed to be significantly
heavier (P<. 05) in the old flock than in the young flock (Table
2.11). Haugh units and specific gravities were signlficantly higher
(P< 05) in eggs from the young flocklcompared to eggs from the old
flock. '

‘gNo significant'effect attrihutable to flock age, medication or

itd

feed at time of placement was found on overall mortality (Teble

r
iy

-2;9); ‘However, a significant (P<;05) flock age x medication

R » : : , . o
- Interaction was found, indicating that old flock chicks who received

no medication‘had lower mortality.
2.4: DISCUSSION -

Z

“In both experiments, breeder flock age was found to significantly

affect chick weight, with heavier chicks being associated with olderl

breeder flocks. Breeder flock age is.specified since no equalization
-of egg weight was done Between breeder flocks. Egg weightb

differences between flocks may influence the growth response

. attributable to breeder flock age (Figures 2.1 and 2.3). However, -

"~ the normal range of day old chick weights seen urider industry

conditions was represented. .

,Correlation coefficients reported in Tables 2.3 and 2.4‘aregin‘

al., 1978; Wyett et gl 1985) indicating a high correlation between
Py ,

‘ chick hatch weight and egg weight, Furthermore correlation between

. egg weight and chick weight is considerably reduced during the span

from 0 to 6 weeks as previously reported (Halbersleben and Mussehl

. . - T

agreement with-those.reported previouslv (O'Neil, l955; McNaughton-eﬁ

45
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1922 Upp, 1928 Wiley,~¢950 Godfrey and Williams, '1952; Goodwin

1961 Gardner 1973). .

'Percent weight loss during incubation significantly (§<365) bl

increased with breeder flock age. -It has been suggested that

- increased dehydration of the chick is a consequence of reduced shell |

osity (Hays‘and Spear 1951). The

thickness and increased'p'
increased PWl. sgen ”A experiment 2 may be attributed to the increased
length of time (1i&h3“the chicks were kept in the incubator after
hatching (Hager and Beane, 1%})

The_eff}cacy of Neo- Terramycin in the drinking water as a
short-term antimicrobial therapy produced yariable results.~ Although
io; quantitatively(assesaed, by personal observation it was noted-
that chick vitality seened poorer iniexperiment 1 than in experiment
2, whenbasaessed‘visually. Invthevfirst experimentichicks from the
old flock were just starting‘to,emerge'from the shell or were wet,
Chicks fr&m‘the young flock had completed the hatching process
Reinhart Ezd Hurnik (1984) reported that hatching time 1is strongly
influenced by parent age, setter humidity, egg weight and egg

“location within the setter. The growth rate of male chicks from the

old flock with Neo-Terramycin SUpplementation and with feed provided

»

. at time of placement‘was superior to all otHer treatments-
o

,:‘,

Neo- Terramycin may asgﬁ%??;he chick in resisting enteric and
RJQS}J&-

5espiratory disease chaflenges from various etiologic agents (Migaki

and Hargis, 1981) The short-term response to oxytetracyline

| hydrochloride and neomycin sulphate may be attributable to the short

perie%fof treatment (3 days), since in experiment 1, increased weight

at ributable to- medication was significant onfy until Day 4. After
e

46
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medicagiqgn’ wifhdréhal tﬁgfchick.is agai@?suscepcible to disease

hRNY 1
S S ’ iy :
challque whgch may accqunt ﬁer ou 7re J-ﬂf(geuna and Nurmi, 1979).
R L R

I

«v’

It is suggested that the medigation may'hﬁv$?benefitted the late
hatching chicks from old flocks by reducing SUbtlinical yolk sac

infection due to a greater incidence of unhgaled navels,

Chicks from the young'flock did not'exhibit the same IESponse,
N

possibly attributeble to superior chick q&a}ityqand maturity at the

- ¢a°a?5% S v
time of removal from the hatcheniw““

@ ‘ . oo »

In experiment 2, incubation‘tine vas ex;eﬁdedvto 21 days 12
hours; No respons;,uas_found to the Neo-Terralycin tteatments,
seemingly reflecting improved health‘status assgciated with morei
physiOIOgically mature chicks, Withholding féed at time of placement
for four hours did not assist day-old chicksfih«rehydration'and
subsequent perfornance. .In'fact; body weiébté Wete seen to be
significantly lowet in chicks withheld feed in experiment I,_hut no

significant response was noted in experiment 2. The inconsistency of

this report may be explained b the i&ptoved'dUQlity of chiekﬂln"
experimentv2 at time of'placeme_t. Furthermore, the use.of battery
' cagesluithxwire‘floots may ihit easy access_to watet and feedersl
compared to rearing chicks in floor pens o : ; ' . 3'”.'
_’FA{”: Withholding feed at time of placement with young flock male
i clicks in experiment 2 significantly Amproved 8rowth rate. The
increased dehydration due to prolonged time 1“ the hatcher (Wyatt et
gl -1986) was effectiVely alleviated by allowing the chick to
rehydrate before filling on feed. It has been suggested that

‘allowing rehydration to take place prior to feeq access prevents the B -

"

occurrence of a dry feed bolus in the crop, inhibiting optimum feed

»



improve grawth performance of sub-standard'quality chicks. If the

"broiler producer- is aware of the breeder age of the day old chick$ : '

n

and water intake.
In.conclusion, it has been documented that variation in chick o
o ,
quality seen in current, broiler chicken production is considerable

’These studies indicate that chicks from an old breeder flock have
'signiflcantly hlgher body weight at six weeks oﬁg’ge (7.2 and 4.2

vpercent for experiments 1 and‘F respectively) than/ehicks from young

breeder flocks Further research is required to charactegize the
cost effectivenesswof egg production and chick growth from young and

old broiler breeders. Specific management practices can be ﬁséd’to'

. '
o

=
Y

D
the growth rat® of older breeder flock chicks would seem to be‘

improved by medication with water soluble antibiotics ‘Chicks from
young flocks which are allowed: to rehydrate with water prior to the'v

placement of feed showed improved growth performance It would seem

\"

?4

that chicks which are of a superior quality do Egt benefit from the

(use of these management techniques

-0
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Téble 2.1. Experiments 1.and 27 Composition of . starter and grower diets.

Type of ration

: ' Starter o Grower
Ingredients: (3 : (0-3 wks) (3-6 wks)
Y . ' 5
.. Ground wheat', 2 ' . T 583.2 ~ 684.5
Stabilized faf : : : 30.0 .
Dehydrated alfalfa meal _ 10.0
Meat meal (50%.C.P.) R ' - 300
Soybean meal (46.5 C.P.). = " .. - 280.0
Canola meal (36% C.P. ) o E o 30.0
“Limestone” . - T 3..0 12.0
- Dicalcium phdsphate W 10,0
lodized salt f ) 39 9
+D.L. methionine 13
Selenium premix , AT . 5
Micronutrients’ e T F ¢ 10.0 a
- Total X s ) '1000 kg
J ! : o
‘Chemical analysis: . - » - S , ‘
Metabolizable. energy ' ' 2862 kcal/kgr « - ' 2925 kcal/kg
Protein, . ,. 23% S 203% . -
Calcium : : : 1.04% - 1.03% - -
: Avaxlable ph phorus o g o 45% 45%
Lysine S B 1.2% 4 : .94%
Methionine o , . A5% °, 35%

'The mgcronuments supplied. the followmg levels per kg of ration: manganese sulphate, 400
. -mg; zinc¢ oxide; 100 mg; Vitamin A, 6000 IU; Vitamin D,, 600 ICU; Vitamin E, 10 IU;
menadione, 1 mg; riboflavin, 5 mg; calcium pantothenate, 10 mg; niacin, 20 mg; cholme
chlonde 100 mg; folic acid, 1 mg; Vitamin B,;, 10 mcg; blotm‘ 100 mg.
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‘Table 2.3. Experiment 1. Correlatioq'coefficients of egg weight,
_ hatch weight and percent weight loss with chick body weight to six
”ygeks”of age. -~ : . ' :

n

“ .

Egg Weight' Hath'Weightl o Percent Weight Loss
_ 1. . RS ‘
‘,Eggfweight : R L 9LkHk, A -.02
Hatch weight .94 %%% - : _ - 36%F%
Day 1 . LR 92%%k 9T kEE - 33%%k
2 : N LTI .67 %%k . - . 09%%*
3 L7 Tk LT THxk B -.13%
4 7 8%k L T6kE - .08 .
-5 AL L - L TO**% : S e -.10
Veek 2 ELkwk - L60%Hk, : .09
3 - Gkkk B LGBxKk T wl5%k
4 AR L AL ) - L 1G%%
5, . 39%%% AL - 15%%
6 L29%% . L3 Lkkk - 13%
*P<. 05
**P<. 01 3
**%P<. 001
AN .
A - . .
‘lHatch weight ~ chick weight when removed from the hatcher.
P
i B ]
| .



;Table 2.4, Experinents 1 and 2. Hean linear regression coefficients

of broiler body weight on broiler age (g/day).
0

e . .
Treatment _ Experiment 1 - = - ’ . Experiment i
- . Males .. . Females . Males . ‘Females
Young Flock ’ ' - » * ' i o
1 36.6c! 35.8a 38.6a s 38.0a
2 35.8bc 35.8a 38.8a 37.8a
3 35.3ab ( 34 .8a oy "~ 39.9b _ 38.4a
4 34 .8a . 34 .4a T 38.1a © 37.6a
01d Flock : : o , B
1 . 39.2de 38.1b ' 41.3¢c - 40.3b
2 40.7e 40.2¢ - - 41.6¢ © 40.8b
3 138.1d '38.1b 41.5¢c  40.6b
4 39,2dg; , 38.8b 41 .7c ' . 41.0b
. | 8 :
n = 345 : n = 920

IMeans withln a column with different superscripts are
significantly different (P<. OS)

»
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: .TaBLZ\Q.S. Eyperiment 2. Correlation coefficients of egg ﬁeight:‘f'
hatch. we and percent weight loss with chick body weight to saix
, weeks of age. : S , -t I

1 g et

Egg Weight Hatch Weightl Percent,Weighﬁ Log

 Egg weiéht - - L92%%%
Hatch weight L 92%%k -
Day 1 = L9 L1 %dx L9 8k%kk
-3 . 85%%%x : T B3kxk ‘
2.5 J2%wx L7 2%k ;
" Week 2 51 Sl¥wx T
3 : L3THRx L 39%%k X
4 _ T YL
5 27 kkk . L 28%%k S
6 L2 Kk L 22% %% ’
*P<.05 | -
**%¥P<.001 % - !
" ly4ateh weight = chick weight shen redeea from the hatéher." : -t
. S . . € N :
-
AEN )
'\\-
J ,
77,4\',\‘
LS A )
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3: THE INFEUENCE OF WEIGHT LOSS OF EGGS DURING INCUBATION AND
DIETARY ENERGY 'AND PROTEIN INTAKE ON GROWTH, FEED EFFICIENCY,
AND CARCASS CHARACTERISTICSIIN BROILER CHICKENS

3.1: INTRODUCTiON E

Variable chick quelity et time of placement on.thewfarm has led
to the‘development of various placement management programs. Ereeder
flock age setter'humidity, egg weight, egg location within the
setter, and chick removal time from the hatcher significantly affect
Chlck weight hatching time, and subsequent performance (Misra and

Fanguy, 1978,vTu11et and Burton, 1982; Hager and Beane, 1983;

" Reinhart and Hurnik 1984). Percent‘weight loss through incubation

may be an indicator of the condition of the chick upon removal from
the hatcher and be a measure of chick quality when the day- old chick
is placed in a growing facility;“ .

Early nutrition may affect growth rate and carcassvcomposition?'
Deaton’g; al. (1973) Teported that compensatory growth occurs in
broilers fed a low-energy'starter diet followed by a high energy
finisher diet. Birds that were four percent lighter in body weight
at four weeks of age compensated to' the point that they weighed
almost the same_as ‘the control:birds by_eight weeks of age. Birds
demonstrating~compensatory growth had higher fat levels‘than did the
control birds fed the high energy starter diet.

Kubena et gl.«(1974) reported significant differences in
abdominel fa%;;hen expressed as a.percentage of body weight in

broilers fed'various starter and finisher diets. Low energy starter

diets produced carcasses with lower abdominal fat than high energy

’

‘starter.diets-in broilers at seven and eight weeks of' age,

66 - o <



contradicting Deaton et gl (1973) However broilers with higher

- fat content generally had heavier body weights than those with lower
fat content. 'Griffiths«gt al. (1977) reported that chicks fed 1ow
energy.starter.diets:werevsmaller at three weeks of age, but, by
eight weeks of age,‘body weight,'abdominal fat pad and feed;intake
were unaffected by the three week restriction, demonstrating a

compensatory growth effect.

Seaton et al. (1978) reported thet'carcass fat decreased and

o . ' . '
moisture content increased as the amount of protein and. lysine in the -

diet was increased. The content of carcass fat was positively
correlated with the C:P ratio The amino ‘acid balance and dietary
energy level significantly affected weight gain and feed efficiency

Jackson et gl (19824, b) demonstrated that body weight and” feed .

energyvindicating,the importance ‘of a balanced C:P ratio to obtain

efficiency iﬁproved with increased amounts of dietary protein and

maximum performance.

Early nutrition studies inibroilers have indidhtbd the importance

_ . : s
of what and how broilers gre.fed during the first few days of' -
placement and ‘the effect they exert on body weight and abdominal fat
“pad development. Protein levels of 30 percent crude protein in the
starter diets,were found to have détrimental effects on grbwth rate

dnring'the'startervperiod'from 0 to 14 days of age (Hargis and

Cregor, 1980). Plavnik and’Hnrwitz‘(l985) restricted_energy inteke
.to 1.5 kcal/day i‘BW2/3 with the intentionfof supporting
maintenance.reonirenents only. This feeding 1ev€1 represents

»approximately 60 percent of the normal caloric intake under ad __b

bfeeding conditions. After refeeding commenced at control levels the




‘starter diets containing‘23 per

'jbetween dietary energy and protf

68

weight gain of the, restricted birds exceeded that of the control
birds. Feed efficiency improved by two to nine percent. Abdominal

fat at eight weeks. of age was reduced by,the early restriction

period.

Jensen et al. (1987) reported extreme variability'anong body
weight of br011ers fed various levels of dietary protein.and fat in
1soealoric diets The variability could not be attributed to the
treatments under study sinoe significance was not obtained, but -the
effect of poor-initial chick qualitv was not taken into

consideration. However, in one study a low fat staxter diet o

containing 28 percent cride protein fed to chicks for seven days

\':?r <A

followed by a low fat 23 percent crude protein starter diet

51gn1f1cant1y reduced growth rate when compared to high and low fat

e protein at 26 days of age.

¢

The objectives‘of this rese' _examine the relationship
Pand chick quality as
measuredﬂby the pércent weight lo';:duringfincubation and: to assess

if the use of these treatments by broiler producers could improve

body weight and carcass composition at six weeks of age

3.2: MATERIALS AND HE’I'HQDS
3.2.1: Pre and Post-Hatch Processing and Chick Allocation

Broiler hatching eggs were obtained from a young Indian River

breeder flock which was 34 weeks of age. All eggs had been stored -

R

for a maximum of one week. A total of 1207 eggs were set.in a forced Lo
air incubator representing a normal egg weight frequency distribution
(Figure 3.1).“Standard hatcheryiprotocol was followed. On the -

18th day of incubation'the.nonviable eggs were detected by candling
. * : ) '
o

-
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~

and removed " Viable embryos were transferre to pedigree baskets for
_hatching. %Eggs of a common initial weight were hatched together to

facilitate measurement of shell weight.

~The hatch was removed at 21 days and 12 hours“of'incubation., At

" ~he time of chick removal, chicks werefsexed, weighed, wing-banded

and vaccinated with Marek’s vaccine..,The‘weightvef the remaining egg *

r

’shells and hatch debris from each pedigreeebasket was recorded.
, The percent weight. 1oss (PWL) of each chick throughout incubation

was calcuiated and chicks were sorted into two groups high and low
“f“«.

(29.57 % *31 and 24.32 + .28 percent respectively), based on the PWL

[24

frequency distribution (Figure 3 2) T _ 7

3.2.2: Hanagement;and Experimental Design .

.8
i

Four hundred and sixteen ‘cks vere assigned to each of the

. .)‘ o

Tollowing four starter dietary treatments within each‘gWL group, and

R
fed for 21 days: 1) 26 percent crude protein, 320@’Kca1 ME/kg, 2) 23
percent crude protein 2830 Kcal ME/kg, 3) 23 percent ctude protein
3200 Kcal ME/kg, and 4) 26 percent crude protein 2830 Kcal ME/kg

(Table 3.1). Hence for each of the- two PWL groups ‘each of the four

.Jtreatmﬂntr were replicated four Gimes ALl were practical type diets

-rEpresentative of commercially P

3

ared rations with similar

-age all’t?eatments were fed a-20

ingredient profiles ‘At 21 days'or
; s

1-;"percent crude protein 3200 Kcal ME/kg grower ration which was fed to

’ .
BT I

Y

42 days of age'(Table 3.1). All chicks were held i chick boxes for

“

30 ‘hours at 20° C to simulate industry processing and transport
e

'-condifions before being placed in floor pens Thirteen male and

&

thirteen female chicks§were pyfced in each of 32 flodr pens prov1ding

h

2885 cmz/bird All pens: were allowed access to’ water at placement

. - - : . . 'A .
» e " o . q . R ’, P A -,.
P, . P :

R
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i} maintaining 18 psi pressure in both the jacket and chamber The

and feed four hours,after'placement A standard photoperiod of

i

23L lDﬂwas used throughout the growing period. - '
Groupbpen weights and feed cpnsumption were recorded weekly to six
weeks of age. f.v o : o !
IThe percent weight'loss (PWL).of each egg during

(
1ncubation was calculated as follows:

Pwi - Egg weight(g)-chigk weight(g) - x shell w gigb (g)x 100
egg weight(g) ‘

At three‘weeks of age two males and two females were selected at
random_from each'replicate fasted for 24 hours, ‘and killedhby
cervical diSlocation. Measurements were taken to obtain empty
‘gizzard weight and the length of the, duodenum small intestine and
- two ceca combined using ‘the technique described by Freehliqﬂsand

Moore (1987) to provide consistent tension to the intestine for gut
1ength measurement : Carcasses were stored at -20°C until analyzed
' ‘for-body composition{v Carcasses containing the. gizzard and

: 1ntestines were prepared for chemical analyses using .a modified

ivariation of the technique described by Bailey (1985) . The entire

@ v

carcass walcplaced in a 4" x 10" aluminum pan and autoclaved at A

124°C for a.minimum of five hours in a Sylron/Barnstead Steam

xSterilizer 3122. Sterilization and processing were achieved while

rcontentSzwere then transferred to a Polytron,PCU 2 homogenizer where‘

‘theﬁccntents were reduced‘to the consistenty of a puree within 2;
.minutes. LA suhsample af theIhodkgeneou;:samplefwaslfrozen (-363;), .
.'and dried in a Treeze drier fior 4 minimum of two‘;ays A’lhe water'i q‘\
;content of each sample was calculatéd ;y weighing duplicate 1l g .
e e . : - ‘

" ‘«» - . .
. e . K - : .
, o ) . L oL ; . : - ) .
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\ _ A » _ . :
samples of the freeze dried material and drying these samples-to
constant-weight for four hours at 110°C. ‘ .

.Duplicate freeze-dried tissue samples were analyzed to determine

the nitrogen content by‘KjeldahlyprocedureaAOAC_(l975). Totallfat

content of duplicate aliquots of freeze-dried tissue was obtained by

Asolventxektraction using petroleum ether in conjunction with the

Goldfish apparatus according to,ggepAOAC-(l980X-method;- The

. procedure involved extracting a 2 g sample for four hours with

~petroleum ether, collecting the extract in a tared beaker,

L |

evaporating the solyent and weighing“the residual.

At the conclusion'of the experiment two male and two female

‘chickens were selected at random from each replicate for body

~composition analysis. Birds were fasted for 24 hours and killed by

cervical'dislocation The birds were scalded plucked and stored at

J,-20°C until analyzed for body composttion Sample‘preparation and

analysis were as previously described '
3.2.3: Statistical Analyses ‘

-

Means and. analysis of variance were calculated using the

[
R

Statistical Analysis System (SAS) for Personal Computers Version 6

‘;(Joyner f; gl 1985)‘ A 2 x- 2 x 2 factorial design was employed

The,general linearpmodel contained,the fixed effects‘of percent
) ) ‘ \ IR v ,‘”‘.‘ v’t\ .

Qeight 1oss protezn léyel and energy level Aas well as_all

interactions and a random error term All percentage data were

- . P .
v g%ansformed to their loglo values prior to statistical analysis

°
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_,age -than chlcks in the high PWL treatment (Table 3 2)

. ﬁée chicks were change& from starter dtets td’a commoh grower diet at’

XA

Yijkl - u+ wi + By SQP)iJ + Ek + (ws)ik +
Where:

Yijk = angqbsergetiCn on the 10 chick in the

et

subclass

u -.owerall mean . . o | .
Wy = effect of the ith welght loss group (1i.=- i,2)
Py = effect of the jth protein level ¢ = 1,2)
E, = effect of the kD energy level (k = 1,2)
(WP)ij,‘(ws)ik, (PE)jk and‘(WPE)iJk grg‘che_
interactions smong the main effects.
‘eijkli;-rendom'errpr tern.
vStetisticai significance was assessed.at‘the‘.65'levei:

v

3.3: RESULTS

3.3.1: .30d§1 ed'Efficiency e E&Q
The PWL of . ..1' frough incubation had a significant effect

on body weight through five weeks of age (P<.03). Chicks in the low’

PWL treatments were heavier at each weighing through five weeks of

. 1
e g
Chicks on treétménts rgceiving low energy starter diets (2830
e
Kcal/kg) were, significantly heavier (P<.) 5) at 1, 2 and‘3 Weeks-of o
? “

age chan chicks on high energy starter diets (3200 Kcal/kg) € Aféég&h\

F‘

three~weeks of age no significant differences were observed in body .
. - .

we%ght between treatments: The,chtcks-fed the.high'energyfstarter_;. B

s
",,".ﬁ " PR T
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diet,vwhich were 4.02 percent lighter at three weeks of age, aﬁ?;f
those chicks that were on, the 1ow energy starter .diet, had sim{iar
v 'body weights at sii weeks of age. A significant interaction (P<.05)
between PWL and energy level in the starter diet was noted in chicks
(§E>at the ‘one week bod; weight period High PWL'chicks.fed,high energy
starter diets had significantly heavier body weights |

Chicks fed low protein starter diets were significantiyvheavier

- in body weight through six weeks of age (P< 05) than those chicks‘

' receiving high protein starter diets. . . _ L L

The efficiency~of feed utilization was significantly higher -
’(P<.055'in chicks.fed the low dietary protein treatments‘than in
‘chichs‘fed therhigh‘crude protein diets (Table 3;3)‘at twa and“threeg

weeks of age. Chicks fed‘high energy.starter diets had significantly
improved feed efficiency at three and four Weeks of age (P< 05) than
did chicks fed low energy starter'diets. A significant PWL ﬁ‘energy
interaction (P<.05). ‘was found at two weeks of age with chicks of high
PWL fed high. energy diets having a higher feed efficiency

) :ﬁ_ In regard to- overall feed efficiency for tﬁb trial significant

-differences (P< 05) were attributable to protein levels in the

3
starter diet with chicks fed low crude protein starter diets having

) - a’ higher feed efficiency than chicks fed high crude protein starter o

- R |

2

diets - grable 3. 1) o : o T

~ Feed intake (Table 3 4) was significantly affected by PWL group

o

' at 2 4 and 5 weeks of age and for the overall feeding period with

’ lchicks in the low EWL group consuming more Feed The energy level in

-starter diet sjgnificantly (P< 05) affected l-ed intake through chree ,

. .

i v

N

B S . ) . v DR . . .
N L 2 A : e . . . ’ N
B e BT i

C %'weeks of age, with chicks consuming,more ot the low energy starter
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_carcass composition were oishrved due to die

]

Ca

- diet. Dietary protein level in the starter diet had a significant

effect (P<.05) on feed intake throughjall periods-with higher intake

v

attributed to the starter diets containing'the.lower crude protein.

¥

level. A significant PWL x energy interaction was obseryed at one
week of age with chicks of high PWL having higher feed, intake on high

28
energy starter diets.

3.3.2: Carcass Composition at Three and Six Weeks .of Age
Body composition analysis was carried. out on chicks at three and

six weeks of age (Table 3.5). At three weeks of age chicks in theh

high

L,

low: enengxgstarter diets (P<. 05) ‘ﬁg signifi{bd iifferences'in

N I' v A

™ -

sex at three.weeks of age‘~ However,ia signiffj:

2

nt (P< 05) energy x

<

”protein interactioh was found indicating that chicks fed high energf

' high protein starter diets ‘had higher carcass crude protein levels.:

> lower carcass fat 1evels o ',‘1 : 13, IR e J.Tf “53’

Mo

o @.

Furthermore, a‘Significant-protein%iysex interaction (P< 05)

ingicated that female chicks fed high dietary prétein_rations had

P -"J .
In the, ;& week.carcass composition analysis no significant

,' ?ﬁﬁ*differentes in composition attributable to PWL. were found in either
1

'ﬁ>\\
crude protein or fat levels. However, a significant (P< 05) effect

- attributable to dietary crude protein levels was found with chicks
' -4

fed high crude protein diets having~lower oarcaas fac. leveﬁs,,ahd

Ty Ne e - - . [

group had significantly higher crude’ protein and fat levels

74

-
.

' chicks fed low crude protein diets having highenrfat ;- - FE“’ .
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levelsi(Table 3.5).
.Qifferences attributable to<sex were found with'male chicks

-

havi significantly higher 1eve1s of carcass crude protein (P<. 05)
_than female chicks, but female chicks had 51gnificant1y (P<.05)
higher levels of carcass fat than male chicks.
3.3.3: vGut Characteristics'attihree Weeks of Age
Gut measurements are reported'as absoiute weights or lengths,_as'
‘ a.percent of body weight, or as cm/lOOgjof body weight (Table‘3.6)i
Pdrcent weightIIOSS'of the chick.had.no significant effect on
absolute gizzard weight or gizzard weight as a percent of body
weight. Duodenum and cecum length‘ whether absolute or in cm/lOOg of
body.weight,‘were unaffected by*PWL. A significant-efffct on the o
absolute‘smali intestine lehgth (P<.05).attributed to PWL was noted,
with chicks fron the low PWL group havingblonger snall intestine
' measurements than those from the high PWL group ﬁhen reporézd on'a“

[}

‘ cm/lOOg of body weight basis this difference was not found to be
e .

significant

Dietary energy levelstdn the starter significantly (P<. 05) 'MVH

affected gizzard waight with low energy starter diets producing :

4

heavier gizzard weights than high energy starter diets This effect Jv
© was non- significan; on a percent of body weight basis The energy r ~{
'level of the diet had no" significant effect on*ihe absolute 1engths -
of the duodenum, small intestine cecum and the cm/100g of body |
weight‘cecum me&surement However, on a cm/lOOg of‘body weight,ba51s

“high energy starter diets produced significantly longer duodenum and

;;small intestine lengths (Pg OS) than did low énergy starter_diets




:fﬁf'gizzard weight'was‘significantly (P< 05) heavier forfmale than'female'

3

'Starter'diets:produced significantly (P< 05) longer duodenum smalla'ﬁ'é'

3

4

. .- o . . L * f . - .
1 v . - . . PN

v

Dietary crude protein levels in the starter significantly (P< 05)
) ‘

. affected gizzard weight with gizzards from chicks fed 1ow cruder

protein diets being heavier than gizzards Erom chicks fed high crude

"

‘ protein diets No significant effect was,noted on a percent oﬂ body

v

weight basis . Crude protein levels had no effect on the absolute1
I3 ‘;’

- length of the;duodenum small ihtestine and cecum. However when -

analyzed on aJcm/lOOg of body weight basis,,high crude protein ot

.

o

i.intestinepand-cecum in chickS'at three ‘weeks of age, than did low

.
ot

T et - . .“;. ) ‘ . . B .
~ crude: protein starter- diets. S d o

- ”Sek.had~a significant effect on gut characteristics. Absolute

B

,:.. ‘,‘D

: -‘chicks but this was not significant on a percent of body weight

~,. ‘ -.xz;-

basis ‘ Duodenum and small intestine absolute length were

significantly longer (P< 05% in male than in female chicks ‘but no

effect was»noted in-cecum length When analyzed on a cm/lOOg of body"
weight basis significant differences were found with female chicks
having 1onger duodenum small intestine and cecum lengths per. 100g of
body weight (P< 05) than male .chicks. _?é‘;

A significant (P< 05) PWL x crude protein interaction was noted

for duodenum and ceeum’ length on a cm/lOOg of body weight basis

t) . y
P .

High PWL chicks fed high crude protein starter diets had 1onger

¢

intestinal measurements LAlso a significant (P<.05) PWL xmenergy X

sex interaction was noted for the small intestine and. cecum ",bl i

.

. measurements on a cm/lOOg of body weight basis High PWL female

[} I'd

chicks fed high energy starter diets had significantly longer guc

measurements on a cm/lOOg of. body weight basis
- v &

~
a

T A



3.3.4: Livability

Mortality was unaffected by PWL and dietary starter energy or C e

protein level. (Table 3. 5) A significant 'PWL x crude protein

.o interaction (P< 05) was observed indicating that chicks of" high PWL
X a0
fed high crude protein starter had lower mortality _Livability was

i , . »

unaffected by PWL and s%arter diet energy levels - However, chicks

fed high crude protein starter diets had significantly lower (P< 05) ,
ii Wy L\

, »livabflity than chicks fed low protein starter diets.

3 4 VDISCUSSION

. 3-5;l;ﬁ~8odyi6rowth‘and Feed Efficiency -

The percent'weight'loss through.incubation
growth performance with chicks of low PWL being’ (3
high PWL until five weeks of age Chicks of high%%WL were found to

" he significantly lower in initial body weight as was demonstratea in

experiments 1 and 2 and by others, (0’'Neil, 1955 McNaugh
' Wyatt et gl 1985) confirming that initial chick weight ‘ﬁ
‘correlated with pre-incubation egg weight; _Chicks from 1.‘
bwill'hatchhearlier,than‘chicks'from heavier eggsiandﬂwill
longer in the hatcher, resulting in increased dehydration and :5{ y» _’{ﬁ;“g

'subsequent weight loss (Hager and Beane 1983) As reported here
N B“ Teo U U S

chick/)from within the same’ flock will undergo varying degrees of ;}il“’

dehydration based upon egg weight and the subsequent length of time:h,

. ’ /

. that the chick is held in the hatcher __To improve chick quality it';

~would be beneficial to sort eggs ptior to setting such thet eggs of

similar weights would be set together This would result dn‘a more ..f;i

.yn;

uniform hetch end improvedvchick qu&litywat placementx:




”uith improvements in body weight and feed efficiency thruugh the . :

the starter diet may have been more readily utilized since the chicks St

: 1evels when the C P°ra;io

78

v

‘

Starter.dietery treatments had a significant effect on

performance. High PWL chicks responded to high energy starter diets,

First two weeks of the growing period. The higher energy density in - o

.in the high PWL group would have been hatched for e longer period of

time and may have absorbed a higher percentage of.their yolk sacs. - ff:ill

Moran (1988) reported that a subcutaneous injection nf;glucose in &

1 > 'd,. .

, poults was more readily utilized than an oral administration in -

-

1mproving body weight which he attriguted to an immature gut in the

) 1nit1al post-hatch period The higher fat content of the high energy

starter diet (Diets 1 and 3; 8 percent versus 4 5 percent in the 1ow

energy starter),_may also contribute o the improved weight gain and

feed efficiency Summers and Leeson (1986) attriﬁptéd 1ncreased body

4we1ght to: higher dietary fat levels and risfng energy and protein

emained constant Jensen g; gl (1970)

e

Except for the 1nteraction just mentioned. however lower energy




vk?pzwfsignificantly reduced growth rate at’ seven days of age

ﬁ:and the subsequfnt C P ratid The»high crude protein starter diets

had undergonefa high PUL during incubation

.-' 79

RO
' , . o ‘ el

The dietary protein level in the starter diet had a significant .’ é%;

v

effect on growth performance. Chicks consuming starter diets
containing 26 percent crude protein had significantly lower body S ' h

weights throughout the six week growing period than chicks fed ' ‘ '

starter diets containing 23 percent crude protein Feed effic1ency

was lower for chicks fed high crude protein diets at weeks two and

three, and over the whole) fe

g period. Similar resultsfwere

reported by Sunde”(1956) and by

' .

argis and Cregor (1980) whoAfound‘

that 30 percent crude protein in tarter diets had detrimental

effects on growth rate from 0 - 1 days of age Jensen et al. (1987)

’37@reported that Starter diets containing 28 percent crude protein

Y

:znoted,ﬁin contrast to reports by Jackson etu_l (1982a b) This

would indicate that the reduced body weight of bitds on high crude

. protein starter diets was due to the crude protein 1evel of the diet

9

=

fiihad no. beneficiai management effect in assisting chicks of high PWL

. get off to a better atatt Summers and Leeson (1984) reported that -

)

the response in weightfgain feed intake and feed to gain ratio

f,?attributable to crude profein levels on isocaloric diets plateaued

';at the 20 percent rude protein level However it has been .reported

N that chicks fed di:tS/higher in crude protein have eélevated Carcass

J":;

‘h_moisture levels attributed to the dietary crude protein (Seaton et

W

.l

1978 Jackson g; 51 1982&) It was hypotﬁ%pized that this

,"rjﬁaleVated caxcass moisture*wbuid be a beneficial effect torqgicks that,



: T :
3.4.2: Carcass Composition at Three and Six Weeks of Age

Dietary treatments had a significant effect on the carcass

cbmposition of chicks at three weeks of age. Chicks on the high

‘ r

Aﬁ“energy starter diet had significantly higher carcass fat, and

significantly lower carcass crude protein levels These results are

in agreement w1th those reported previously (Kubena et a _l 1972

1974 Farrell 1974 Summers and Leeson 1979, “and Deaton and Lott,

&
1985). ., :

.

' Chicks from the high BWL group had significantly lower carcass

fat and higher crude protein levels than chicks from the low PWL

b
- group. This may indicate that the high PWL chicks were more

Yo

effic1ent in cony ;ting dietary intake into carcass protein on a
relative basis hut§a§ three weeks -of age had not been able to fully
compensate for theﬁkvlower initial starting weight.

Carcass oonpositihn analysis at six weeks'of’age'indicated a

bty
51gnificant effect of starter dietary protein on carcass fat levels

High dietary crude protein resulted in a signﬁficant reduction in the
carcass fat levels while'low dietary crude protein levels resulted in
51gnif1cantly higher fat levels. These results are in general
agreement with work.reported previously (Yoshida and'Morimoto 1970;.
Lipstein gt,gl 1975 Mabray and Waldroup,wl>81 Jackson et al
1982¢; and Cabel et al., 1988)
3.#;3:: Gut Characteristics at Three Veeka of Age

(Changes in the length of the duodenum small intestine and cecum.

of a variety of birds have been attributed to differences in the

fibre content of the diet (Leopold 1953; Moss, 1972). Meanvsdze of

the‘gizzard; intestine, liver and ceca of_wood ducks increased in

80



at room temperatuie.

“in a significant linear manner. - These diets used by Summers and

'Leeson'(1986) maintained a constant C:P ratio (118 Kcal:l percent:

81
response to high dietary fibre and conversely were reduced intsize v
when dietary fibre was d:creaSed (Drobney, 1984) Gross g_ al.
(1985) reported that with reduced energy availability, cecal length,
mass with contents, wet tissue ‘mass and dry tissue mass increased 1?
significantly in Microtus bchrogaster ~No significant differences in /9‘

the length of the gastrointestinal tract. were noted in animals held

Gut measurements have been reported to be affected by the -

separate effects of dietary fibre{ sex and age with longer
&

-

_ intestinal measurements attributed to higher fibre levels in dlets'

fed to older female birds @ﬁavory and Gentle, 1976a). Differences in
gut size between dietary treatments were more a- reflection of
variations in‘food intake than the effects of fibre Levely sex, and

12

age. Savory and Gentrg“(1976b) reported that it took 8-10 days for

'Japanese quail to adjust to changes in diet composition and three to

four weeks for their guts to adjust to such changes

o N5 Lo R e

Summers and Leeson (1986) reported that as dietarv fibre
d

'increased, gizzard weight increased in a linear manner, uhether

-expressed in absolute ‘terms or on a relative basis. lntestinal

absolute length decreased as fibre increased ‘but relative intestinal

length (cm/100g of body weight) increased with fibre in-the diet. As

dietary.fatilevel was increased, absolute intestinal length increased

»

crude‘protein).' As the fat levels wvere increased from 0 ! 9 percent

A'the crude proteln levels ranged from 24 to 27 percent and the energy

levels ranged from 2807 to 320& Kcal/kg, to maintain the C P ratio



s

Measurements of gastrointestinal tract length in previous
reported research was carried out by étretching tha'gut in a

- . subjective manner. Freehling and Moore,(1987) compened two methods

¢

for measuring intestihél length. They reported a new method pf
measuring intestinal length that reduced surface.adhesion and
provided consistent tension to the intest%?e when it was beingn
"meaeured:' The coefficients of variation were reduced in comparison
to the”prewiously oeed technique. |

CizZard weight on a perceht‘of bOdy;weight basis was unaffected

by PWL, Sex or dietary energy and proteih'levels; The relative
) %

weight of the gizzard was proportionate to body weight Duodenum and

small intestine length, (cm/lOOg of body w‘lght) were significantly
1onger for starter diets high in energy and crudé protein This‘uas
attributed to the high eEngy starter, diets containing higher fat

-

levels than the low energy starter diets (8 and &. 5 percent

3 ely).  Fibre levels in ‘the highfand‘low-energy and crude

-, v -
v

‘d@ ts,were similar (3 and 5 percent respectively), and thus

';ptotein diets. Theee findings are in agreement with Summers and
Leeson (1986) who . reported that higher dietary fat levels associated

with higher energy and erude protein levéls, increased abeolute
‘intestinal lengtﬁ?_ Diets of higher nutrient density.have longer

"trehsit times, and this is reflected in increased intestihalrlengthuv

82



.('I'ables 3. 2 and 3. 3y, .

Male chicks'at'three]w_eks of:age had,significantlyelonger

LY
relative duodenum and cecum measurements This is in contrast to

h work,reported by Savory et ;l. (l976a) indicatingvthat fpmale birds

had longer intestinal measurements than mdale birds. These ﬂ
. o S . .

»researchers stated however, that feed‘ intake vas e greater factor in

‘
influencing differences in gut characteristics Male chicks have.

L}

higher feed rntake levels than female chicks which equates to longer

Iy

”1ntestinal length as reported in this research Relative small
'-.Aintestine and cecum length were significantly longer for higﬁ ‘PWL-
female chicks on high energy diets This in.conjunction with the.
'significant interaction between high PWL chicks fed high energy “

starter diets, on one week body,\eight (Table 3: 2), and two week feed

- .

efficiency (Table 3.3), indicates that high gbL chicks.can adapt by
increasing intestinal 1ength~to more efficiently absorb'and utilice
: dietary energy However increased relative duodenum and cecum i
1ength indicated by the interaction between high PWL chicks and high
crude protein starter, did not result in improved body weight or feed

, efficiency, but the converse Increased duodenum length may reflect

L ]
decreased digestability of the higher crude protein starter diets

v

resulting in decreased body welights and poorer feed efficiency_'»'

—

) Th%>variability in the rep8rted research reflects the
T . . » . L .
inconsistent methodology of measuring gut dimensions ~The

R

gastointestinal tract is very flexible and easily stretched thus

providing room for variation between researchers. A common

-

methodology is needed.

A



) .

In conclu ion, it has been reported that variation in chick

9

1quality is considerable between chicks obtained from thd’same breederh
.flock ‘ This study indiCates that chicks of low PWL had significantly~

' higher body weights at five weeks of age “than- did chicks of high

“PWL No significant differences were noted at six weeks of age

» -

-Further research is required to assess.the cost effectiveness of-‘
sorting eggs. prior to incubation such that'chicks of morelconsistentg

’

quality could be placed by the. broiler producer If the broiler

: producer was aware of the PWL’ level of the chicks ‘the body weight

-

‘feed efficiency, and resulting carcass - composition could be improved

by the specific starter diet implemented This would improve the

- 4
ﬂAperformance pf sub-standard chicks. Chicks of high PWL fed high B
) .l . LY . \\" “, B
-'vuenergy starter diets showed improved performance. High protein
‘starter diets had a negative effect on growth performance regardless

of chick quality, however, lower. carcass fat levels were obtained

A

indicating g leaner c:rcass for,market; v ' “

- .
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4; GENERAL ‘DESCUSSION AND CONCLUSIONS

4.1; GENERAL DISCUSSION . ' , s Y
The purpose of this research‘was to investigate factors affecting
broiler chick -quality as defined by percent ~-.bht 1oss (PWL) The

influence of the broiler breeder parent flock age, the effectiveness

of ‘various management treatments;attempting to.rehydrate day-old

.
A

chicks, and the utiliaation of various dietary management treatments,
' were studied as to their influence on chick weight performance ¢
parameters and broiler.?}rcass composition
Broiler breeder parent flock age had a significant effect on
. 4 B
egg welght, chick weight yolk weight, Haugh units ~‘and egg specific
gravity (Table 2k9)' Egg weight frequency distributions were in
N .
agreement with those reported by McNaughton et al. (1978) Percent

weight loss was significantly higher inold: flocks than in young

»flocks (Tables 2. 2 and 2 6) Howéver its influence on chick body

-

'iiflweight to six weeks of age, as reflected in?the cfrrelation ‘

:ij;coefficient (Tables 2 4 and 2. 8), was - minimal In Exppriment 3 the l |
EPWL within a flock had a significant influence on chick body weightiz;\_‘

to five weeks of age (Table 3. 2) This data demonstrates the

. variability in chick quality that can be found not only between R

parent breeder flocks of different age,’ but also between chicks o

within the same flock | | |

B The high correlation between egg weight and chick weight and

the significant influence of initial chick weight on subsequent

growth as previously reported (Tindel® and Morris 1964 Merritt and

; Gowe, 1965 Morris g; gl ,1968), present useful information for

'»fhatchery management andrflock»performance‘expectationsfof broiler"'g‘,

L
Yo

o - -Tf§5f
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producers A more consistent emergent time and. chick weight can be
obtained by - sorting eggs by weight prior to incubation Eggs set for
incubation in pre -determined. weight groups hatch in a shorter period

of time, and thus the resulting chicks do not need to be held for

2.

. ;extended perhx@;in the hatcher. = This redGCes“the extremes in

Y

&

. dehydration reflected in PWL, and results in a higher Quality chick

w1th more consistent growth performance results (Hager and Beane
1983 Misra and Fanguy, 1978)
In the past the quality of chicks from old flocks has been a

,subjective term,:at times.being-described as having a "mushy"

-conformation of less than ideal firmness. Chicks of this

consistency were thought to be of poorer guality and thus were

considered to be poorer performers. However chicks from old f}ocks,

*

which. include a higher proportion of these ‘mushy" ci’ks ;. Wer

.Superior in performance to chicks from young breeder flocks'(Tab1e~

.2.5), When individual body weights were analyzed utilizing linear

“
regression analysis chicks from old breeder flocks whether male or
()

female had significantly superior body weight gains (g/day) than did
chicks from young breeder flocks Uneven growth in broiler chirks'

when placed in industry could be attributed to differences in breeder.v

fleck age,‘ It ‘would be economically advantageous to obtain chicks'

from older flocks due to. their superior growth potential.

Placement management treatments in particular housing
cond!tions had differing effects on. growth performance In
Experiment 1, chicks reared in,batteries on wire floors exhibited a

greater response to the medication and time of feed placement_

treatments than did the chicks'in Experiment 2 that w re raised in
. w
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'floor pens with straw bedding ‘The effect'of the‘type-of‘flooring on
..performance was not included in the experimental model -and may have

'had an influence on the results by inhibiting or encouraging access

to the feeders and waterers (Deaton gg al., 1974). With»the"'

[

increasing pressure on producers ‘to reduce costs and improve :

efficiency ‘However, considerable attention is being paid to raising

oo R

' broilers in tiered cages instead of on open floors. This_wouldﬂ

‘-

‘increase space utilization and»w0u1d,make.the‘research:reported here

'_beneficial 6ptimum’performance'may‘be-achieved by'differenttbfﬁ

managemenf methods than presently’used for floor ‘Pen conditions
Water soluble Neo- Terramycin significantly improved body

weights in chicks*in batteries to four days of aga. -Significant'.‘

fnteractions indicated that old flock chicks and male chicks had

improved performance attributable tofNeo-Terramycin. 'Withholding
. >~

feed so that chicks could rehydrate prior to the" initial feeding did

‘inot improve body weight but rather reduced: body weights until five y.

T~

weeks of age Plavnik and Hurwiep (1985) reported that ‘the

. resttiction of feed intake resulted in compensatory growth and

'improved feed efficiency, whereas short- term feed deprivation as

g

.reported here and previoubly by Wilson and Dugan (1987), did not i

significantly"improve overall performance ) e o _'-' .

Neither medication nor withholding feed however, had any

significant effect on body weight in chicks raised in floor pens in -

&

.Experiment 2. This could be attributed to the housing conditions

'overall improved health status of the chicks at hatch due to a lower
.&../—

v,llevel of disease challenge (Williams, 1985), or improved quality of s

—

" chick due to a higher PWL caused by being held in the hatcher for an

Y
o

A



" additional 12 hours. - S

‘A; B . Dietary protein and energyltreatments were.designed\in h
__' Experiment 3 to explore the effect of altering the protein and energy
levels in practical diets characteristic of current commercial
:grationSv All rations contained simﬁlar ingredient profiles (Table | o

3;1)5_ High crude protein levels in diets fed to chicks haye been ."_ . 4

shown to increase the carcass hoisture content (Seaton e; al., 1978;

éf“ . 'Jackson et al., 1982a). 'However extremely highvcrude protein levels "‘__,2
< “in tBe diet have also been reported to decrease growth performance ) .

" (Sunde, 1956; Hargis and Cregor, 1980 'Jensen e; gl . 1987).
- ; - v Qdietary crude_protein level-which would-assist'the”chick inr
‘rehydration but not'negathely affect growth'performanceliwas sought
.as a dietary starter treatment for high PWL chicks High'Cru e

protein starter diets did not assist in the rehydration of chicks but

-

significantly reduced body weight to six weeks oﬁ‘age Chicks had t‘ .
‘ 'higher_carcass crude‘protein levels and lower fat levels, in4'> -
jagreement:with‘previous reports (Mabray and:waldroup, lédl;dackson\\ﬁsr‘_v‘
et al., 1982¢; Cabel _; &l 1988). H'_ e L e L
'}?f s . ' Some amino acids may have ‘a regulatory function with the

bspecific ability t01act as regulg/grs of synthesis or degradation of‘v'
1ipogenic enzymes and to have{a role in the rate of 1ipatic B |
lipogenesis (Maurice, 1986) \{he mechanism of this regulation could ;f.

.fbe*pf significant fmportance in ;btaining zhe optimum growth »“‘ ’

"performance and carcass composition of chicka through dietary

‘manipulation. b‘, 4 ' e
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.the diet by increasing feed consumption A significantly heavier.

\

Low energy starter diets resulted - in significantly heavier body

P -
-

welghts until four weeks of age which 1is in disagreement with .

previous reports (Deaton et gl 1973, Kubena et gl 1974 .
significantly lower feed,efficiency at three and four weeks indfcates

that the chicks were able ‘to. compensate for the ‘lower energy level in
\ %

gizzard weight and shprter duodenum.and small intestine 1engths

. N

(cm/lOOg of body weight) indicate a shorter feed ‘retention time and a

faster rate of passage through the gut.

A significant PWL by energy‘interaction at one week of age;
indicates that high PWL‘chicks did respond to a diet which contained
the higher energy 1eve1 This same interaction was nonsignificant

[N

(P<.057)vat two wéeks of age, bud’indiCatedﬁa treatment response .

100

trend. - o R Y

Starter diet crude protein and energy levels were found to have
“an effect on growth performance, but have limited use as a managementf

tool to assist day -old. chicks in improved growth performance

4.2: concwsxon TR N TS

The research reported has demonstrated thatdbreederxparent

flock age, initial egg and chick welight, and PWL through incubation

X

are factors signifijantly affecting chick quality and the subsequent st

growth performance of day-old chicks The variation in chick quality

I

is considerable jTh se studies indicate that chicks from old breeder

- flocks have significa tly higher body weight ‘at six weeks of age than R

‘chicks from young breeder flocks Variation also exists within a

breeder flock with chicks of" low PWL through incubation being

significantly heavier at five weeks of age than chicks of high PWL.



The use of water sg¥hb1e antibiotics-and”the'Withholding.ofA
' . feed for four hours after placement as.management tools have been

The

Shown te haﬁe§9'significant'effect"in specific circumstancesh,
'broiler propucer\can better_manage?the &ay-old chicks he receives on

’ the farm by'obtainingias much information as posSibie-about thé.age
of breeder flock the chicks came from and the incubation conditions

under which they were hatched In this way he can manage their

initial placement to best assist the chicks in rehydration and

optimum growth -\

Dietary crude protein and energy levels in starter rations were

found to have little specific effect in assisting chicks to rehydrate

R
and.obtain optimum growth,performance.

—
'
o
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