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ABSTRACT

The présent project was designed to identify thé factors responsible for yolk rétention in broiler chicks.
l:our di l ieront expcrimonts were conducted to tlnd ont thé effect of four factors (expérimental yolk sac
infection wi th Escherichia culi, off-feed period between hatching and housing. first feeding time in thé
poultry house and type of in i t i a l feed) on yolk absorption. Results of thèse experiments showed that
yolk sac infection with E. coli led to decrease in rate of yolk absorption. Moisture and protein
percentage was increased in infected yolk but fat percentage was not affected by yolk sac infection. On
thé othcr hand, post hatch starvation due to delay in housing and delay in first feeding did not affect
rate of yolk absorption. Moisture percentage was not affected \vh i l e fat absorption increased and
protein absorption decreased due to fasting. Il was also observed that feeding ground corn in early life
of chick led to slow absorption of yolk contents as compared to feeding commercial starter ration and
2% sugar solution. Yolk composition was not affected by feeding commercial starter ration, ground
corn and 2% sugar solution in early life of chick. It is conclude that expérimental infect ion with E. coli
and ground corn as i n i t i a l feed leads to slow absorption of yolk sac in young broiler chicks.

Kcy words: Yolk rétention, yolk absorption, yolk sac infection, starvation. i n i t i a l feed. broiler chicks

INTRODUCTION MATERIALS AND METHODS

The raie of weight gain by broilers lias
substant ia l ly increased dur ing thé last few décades.
Consequently. slaughter âge lias decreased such that thé
f ina l carcass weight, attained at \2 weeks of âge in thé
early 1960s. now occurs by 6 weeks. This trend is
c o n t i n u i n g and emphasizes thé importance of early life of
broilers. This is very crucial period. as losses in first 2
weeks of l i fe account for 30-50% of total mortality. Major
problems dur ing this period are omphali t is , brooder
pneumonia , avian encephalomyelitis. spiking mortality.
dehydration, ammonia burns and pul lorum disease
(Charlton. 1996). Omphal i t i s is thé inflammation of navel
and yolk sac and it is thé commonest cause of early chick
mortality in Pakistan (Anjum, 1997).

Whcn thé chick émerges from it's shell . yolk not
u t i l i zed dur ing incubation is présent in yolk sac as an
extension of small intestine. This residual yolk is absorbed
during first week of l i fe . Sometimes its rétention occurs
due to certain factors. Présence of fat and water in yolk
favor thé bacterial growth which may lead to yolk sac
infect ion (Anonymous, 2000).

Présent project was designed to ident i fy thé
factors responsible for yolk rétention in broiler chicks.
This study w i l l hopeful ly help to understand thé
pathogenesis of yolk rétent ion, which w i l l contribute to
control earlv chick mortal i ty in broiler flocks.

Four experiments with variable treatments were
conducted but in a i l experiments. thé samè expérimental
parameters were studied.

Expcrinicnt No. 1
Effecl of expérimental yolk sac infection

Escherichia coli on yolk absorption was studied.
bv

Préparation of inoculuni (Escherichia coli)
The isolation of a pathogenic strain of E. coli was

doue from thé diseased bird. The isolated organisms were
identified on thé basis of their cul tura l , morphological and
staining characteristics, sugar fermentation and
biochemical reactions, as described by Buxton and Fraser
(1977), Rehman et ul. (1996) and J a l i l and Das (2001).
Pathogenicity was ascertained by thé method described by
Lee and Arp (1998). Viable count of thé isolate was
determined by plate count method (Collins et al., 1995).

Expérimental design
Forty llve. day-old broiler chicks were procured

from local hatchorj and 5 chicks were slaughtered to find
ont in i t ia l yolk sac weight on day-1 (before thé start of
experiment). Remain ing chicks were distributed into two
groups A and B hav ing 20 chicks each. Chicks in group A
received no bacteria (control) and 0.1 ml of stérile broth
was injected per bird into yolk sac of thèse chicks on day-

175



176 l'a../., 22(4/. 2002

I of thé experiment. Chicks of group B received E. coli
broth inoculations (0.1 ml of thé broth per bird containing
I 0 1 c . f .u /ml) into thé yolk sac (treatment) on day-l of thé
experiment (Kloryga, 1986).

Experiment No. 2
Kffect of off-teed period between hatching and

housing on yolk absorption was studied.

Expérimental design
Fï f tv . da\-old broi ler chicks vvere procured IVoin

local hatchery and 5 chicks vvere slaughtered to find ont
i n i t i a l yolk sac vveight on day-l (betbre thé start of thé
experiment). Remaining chicks vvere distributed into 3
groups A, B and C. having 15 chicks each.
Chicks in group A vvere housed 24 hours after
hatching, so that off-teed period was 24 hours.
Chicks in group B vvere housed 48 hours after
hatching, so that off-teed period was 48 hours.
Chicks in group C vvere housed 72 hours after
hatching, so that off-feed period was 72 hours.

Experiment No. 3
Rffect of flrst feeding time in thé poultry house

on yolk absorption was studied.

Expérimental design
l ' i f ty , day-old broiler chicks vvere procured froin

local hatchery and 5 chicks vvere slaughtered to find ont
i n i t i a l yolk sac vveight on day-l (betbre thé start of thé
experiment) . Rema in ing chicks vvere distr ibuted into 3
groups A. B and C, having 15 chicks each.
Chicks in group A were offered feed and water
immedia te ly after arr ivai in shed.
Chicks in group B were offered water immédiate!)
after a r r iva i in shed vvh i l e feeding was delayed for 24
hours.
Chicks in group C vvere offered water immediate l )
after arrivai in shed v v h i l e feeding was delayed for 48
hours.

Evpei iment No. 4
Effect of type of

was studied.
feed on yolk absorption

hours tbl lovved by commercial starter ration.
Chicks in group C were offered vvith 2% sugar solution
for first 24 hours followed by commercial starter
rat ion.

Sampling i l avs
Five chicks from each group vvere sampled after

slaughtering on day-3, 5 and 7 of each experiment.

Expérimental parameters
Body \veiglit: each bird was weighed betbre slaughtering.
Yolk weight: thé unabsorbed yolk was removed and
weighed.
Yolk sac/body weight ratio: yolk sac/body weight ratio
was calculated by fol lowing formula:

Yolk sac vveight
yolk sac/body vveight ratio^ x 100

Bodv weiiiht

Estimated yolk absorption: Estimated yolk absorption
was calculated by thé following formula (Bierer and
Eleazer. 1965):

Mcan yolk sac Yolk sac weight
vveight on day-l - on sampling day

Estimated yolk = x 100
absorption Mean yolk sac weight on day-l

Analysis of yolk: Différent yolk contents (moisture, fat
and protein) of each group vvere détenu ined. Moisture was
determined by drying thé sample in oven (Brammel,
1984). fat by acid hydrolysis method and protein by
KjeldahFs method (Vogel, 1961 ).

Slatistical analysis
Data thus collected were anaKzed s ta t is t ical ly by

applying unpaired 'f-test and one-way analysis of variance
(ANOVA) and least significant différence (LSD) test was
used for means comparison of significant effects (Steel
andïorrie. 1982).

RESULTS AND DISCUSSION

Expérimental design
Fifty. day-old broiler chicks were procured from

local hatchery and 5 chicks were slaughtered to find out
i n i t i a l yolk sac vveight on day-l (betbre thé start of thé
exper iment) . Remain ing chicks were distributed into 3
groups A. B and C, having 15 chicks each.
Chicks in group A were fed vvith thé commercial
starter rat ion immediately after their arr ivai in thé
shed.
Chicks in group B were fed ground corn for first 24

'I lie birds of group B infected v v i t h E. coli m
experiment No. 1 shovved thé fol lowing type of
symptoms: drovvsiness. dépression, off-feed and distended
abdomen. Out of thèse birds. one died on day-4. two died
on day-5 and one died on day-6 of thé experiment. When
yolks vvere removed. it was observed that thé birds
inlected wilh E. coli were having larger yolks in their
abdomen (Fig . I ). Yolks were having yellovv brown colour
and vvatery consis tencv. Congestion of yolk sac blood
vessels was also observed. Resul ts of différent
experiments are shovvn in 'fables 1 to 4.
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Y:)lk sac infection
Yolk sac infec t ion is conimonest cause of early

chick morlal i ty in chickcn and most of bacteria casual ly
involved are members of tlie family Enterobacteriaceae.
Among thèse fachcric/iiti coli is niost important whose
involvenient is widely reported (Deeming, 1995; Rehnian
ci al., 1996: Anjum. 1997; Sharada cl «/., 1999;
Anonynious . 2000). This organism was therefore selected
to infect thé \ o l k sac of dny-old broiler chicks in th i s
studv.

Fi». 1 : Enlargcd scptic yolk in situ

Body weight of infected chicks was s igni f icant ly
louer thai i thé control chicks. Gross (1964) also observed
reduced weight gain in yolk sac infection. This may be
just i f ied by thé tact that chicks were off-feed after
in fec t ion . Feed refusai was also reported in yolk sac
infec t ion by Bains (1979). It is tempting to speculate that
expérimental E. coli infection adversely affects metabolic
act ivi t ies of thé birds which ul t imately results in
malabsorption and reduced weight gain.

Il is also évident that weight of thé unabsorbed
yolk in infected chicks was higher as compared to control
ones. Deeming ( 1995) also reported that infected yolk sacs
nere larger in mass than uninfected sacs from poults of
saine aue. Yolk sac/bodv weight ratio was also hisjher and

estimated yolk absorption was lower in infected group.
Thèse observations show that decrease in rate of
absorption occurs due to yolk sac infection. This f inding is
in l ine vvi th thé work reported by Sander el al. ( 1998). The
infected yolks were having yellow brown appearance and
watery consistency. Similar observations were reported in
natural infection by Jordan (1990), Sainsbury (1992) and
Anjum (1997) and in expérimental infection by Bhatia cl
al. (1970) and Wi l l i am (1975). It can be thought that £.
coli infection of yolk sac may cause denaturation of yolk
ingrédients which ul t imately affects the i r solubi l i ty and
rate of transportation to blood stream. The changed
permeabil i ty of blood vessels under thé influence of thé
said bacterial infection can be attributed as another factor
for thé delayed yolk absorption.

Moisture content in yolk was higher for infected
chicks which could be explained by inflainmatory
e.xudates secreted by cell l i n i n g of yolk sac in response to
metabolic products and lysis of bacteria, as described by
Harry (1957) . Fat content in yolk was not affected
appreciably by yolk sac in fec t ion . Protein absorption was
lower in treatment group as compared to control group,
possibil i ty due to al térat ion in protein structure or change
in permeabili ty of yolk sac membrane.

Post-hatch starvation
It was observed that starvation, whether it was

due to delay of housing or delay in first feeding, caused
substantial body weight loss in chicks. Wang et <://.( 1994)
and Noy and Sklan (1999) also observed weight loss due
to starvation in early l i fe of chicks.

Yolk sac weight and estimated yolk absorption
did not differ significantly between thé treatment groups.
Yolk sac/body weight ratio was higher in chicks subjected
to 24-48 hours starvation after housing. This was not due
to yolk rétention but was due to loss in body weight. So it
is concluded that yolk absorption is not affected by post-
hatch starvation, whether due to delay in housing or delay
in first feeding to chicks.

Thèse results corroborate w i t h those reported by
Chamblee cl ni. (1992) and Murakami et al. (1992), who
concluded that offering feed on starvation did not affect
disappearance rate of yolk in abdomen. AI-Rawashdeh cl
cil. (1995) observed non-significant différence in yolk sac
weight after subjecting day-old chicks to 5-day starvation.
Baiao cl al. (1988) also reported that off-feed period
between hatching and housing did not affect yolk
absorption.

This f inding is not in agreement w i th thé findings
of Bierer and Eleazer (1965), Feher and Gyuru (1971) ,
Moran and Reinhart (1980), Noy cl al. (1996) and Santos
and Silversides (1996), who reported reduced yolk uptake
in starved chicks whi le better u t i l iza t ion in fed chicks.
Présent resuit is also against thé finding of Pisarski cl al.
( 1998b). who showed efficient u t i l iza t ion of yolk contents
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Table 1. Effect of expérimental yolk sac infection on body weight and différent yolk parameters

Sampling
days

Day-1
Day-3

Day-5

Day-7

Croups

-

A
B
A
B
A
B

Body
weight (g)

-
55.7*
47.1*
70.5*
52.3*
124.6*
65.0*

Yolk sac
weight (g)

6.12
1.30*
2.92*
0.70*
2.55*
0.56*
2.70*

Yolk sac:
body weight

ratio
-

2.33*
6.21*
1.30*
4.89*
0.45*
4.16*

Estimated yolk -
absorption (%)

-
78.85*
52.29*
88.17*
58.33*
90.85*
55.82*

Yolk composition
Moisture

(%)
-

49.63
58.63
55.36
59.97
45.39
61.10

Fat
(% of DM)

-
38.17
39.78
35.95
34.11
38.90
38.26

Protein
(% of DM)

-
42.50
44.88
40.94
42.31
44.19
45.81

*Significant différence (P<0.05)

Table 2. Effect of off-feed between hatching and housing on body weight and différent yolk parameters

Sampling
days

Day-1
Day-3

Day-5

Day-7

Croups

.

A
B
C
A
B
C
A
B
C

Body
weight (g)

-
42. 1a

38.03

31 .5a

62.9d

55.8d

42. 3d

95.39

76.39

59.79

Yolk sac
weight (g)

3.01
0.94a

0.79b

0.81e

0.63d

0.60e

0.65*
0.459

0.40h

0.51'

Yolk sac:
body weight

ratio
-

2.25a

2.08b

2.58e

1.00d

1.08e

1.59de

0.479

0.53h

0.869h

Estimated yolk -
absorption (%)

-
68.57a

73.82b

72.96e

79.07d

80.33e

78.41f

85.059

86.78h

83.05'

Yolk composition
Moisture

(%)
-

42.73
40.46
44.24
41.29
42.32
39.71
39.08
38.67
40.16

Fat
(% of DM)

-
43.36
31.17
29.23
54.61
42.43
39.71
39.08
38.67
40.16

Protein
(% of DM)

-
22.17
39.32
41.64
24.04
36.45
46.97
47.73
57.52
58.27

Values with différent superscripts in thé column differ significantly (P<0.05)

Table 3. Effect of first feeding time in thé poultry house on body weight and différent yolk parameters

Sampling
days

Day-1
Day-3

Day-5

Day-7

Croups

-

A
B
C
A
B
C
A
B
C

Body
weight (g)

-
53. 3a

54.8b

53.9e

69.5d

71.5e

69.6f

105.69

101. 4h

101.9'

Yolk sac
weight (g)

6.13
0.79a

2.59ab

0.84b

0.47d

1.18de

0.49e

0.209

0.659h

0.1 3h

Yolk sac:
body weight

ratio
-

1.48a

4.71ab

1.56b

0.66d

1.65de

0.71e

0.199

0.639h

0.12h

Estimated yolk -
absorption (%)

87.08
57.57
86.23
92.36
80.62
91.87
96.72
89.37
97.87

Yolk composition
Moisture

(%)
-

44.26
48.92
44.43
52.26
52.97
52.58
57.52
56.53
54.25

Fat
(% of DM)

-
45.63
45.02
46.62
58.81
52.14
49.83
51.96
54.48
52.71

Protein
(% of DM)

-
40.75
45.00
43.81
44.75
46.94
49.19
49.00
45.50
46.69

Values with différent superscripts in thé column differ significantly (P<0.05)

Table 4. Effect of type of initial feed on body weight and différent yolk parameters

Sampling
days

Day-1
Day-3

Day-5

Day-7

Croups

-

A
B
C
A
B
C
A
B
C

Body
weight (g)

.
53.3a

54.8b

53.9e

69.5d

71.5e

69.6f

105.69

101. 4h *
109.1'

Yolk sac
weight (g)

6.13
0.79a

2.59ab

0.84b

0.47d

1.18de

0.49e

0.209

0.659h

0.1 3h

Yolk sac:
body weight

ratio
_

1.48a

4.71ab

1.56b

0.66d

1.65de

0.71e

0.199

0.639h

0.12h

Estimated yolk -
absorption (%)

.
87.08a

57.57ab

86.23b

92.36d

80.62de

91.87e

96.729

89.379h

97.87h

Yolk composition
Moisture

(%)

44.26
48.92
44.43
52.26
52.97
52.58
57.52
56.53
54.25

Fat
(% of DM)

_

45.63
45.02
46.62
58.81
52.14
49.83
51.96
54.48
52.71

Protein
(% of DM)

_

40.75
45.00
43.81
44.75
46.94
49.19
49.00
45.50
46.69

Values with différent superscripts in thé column differ significantly (P<0.05)
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in starved chicks.
Percent moisture content in yolk did not show

any persistent trend due to post-hatch starvation but it is
against thé évidence reported by Moran and Reinhart
(1980), who showed better moisture mobilization from
yolk due to starvation. Feher and Gyuru (1972) also
reported better résorption of water due to fasting in duck
and goose.

Fat content was lower and proiein content was
higher in starved chicks compared with fed chicks. It
indicates that starvation leads to better fat utilization while
decreased protein absorption. Thèse observations are thé
sane as described by Moran and Reinhart (1980). It
indicates that chick has some ability for sélective nutrient
withdrawal from yolk or/and this might be due to
increased energy demand resulting from starvation.

Type of initial feed
It was observed that yolk sac weight and yolk

sac/body weight ratio was higher for thé group fed with
ground corn in first 24 hours of life while estimated yolk
absorption was lower for this group. So it is concluded
that feeding ground corn in early life leads to slow
absorption yolk of yolk sac. This finding was also reported
by Pisarski et al. (1998a). The slower yolk absorption may
be due to lack of protein-energy balance, since corn
supplies mainly energy and thé yolk contains massive
amount of dietary fat, though thé relative shortage of
protein could be thé factor impairing utilization of energy
from yolk. Moisture, fat and protein contents in yolk were
not affected by type of ini t ial feed.

It can be inferred that expérimental infection of
E. coli and type of init ial feed affect thé rate of yolk
absorption in young broiler chicks. The use of ground corn
as ini t ia l feed can be assumed as a factor for slowing down
yolk absorption. Further studies are required to establish
thèse observations which are very essential for health
status of baby chicks.
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