
Veterinary World, EISSN: 2231-0916 1849

Veterinary World, EISSN: 2231-0916
Available at www.veterinaryworld.org/Vol.12/November-2019/22.pdf

RESEARCH ARTICLE
Open Access

Comparative analysis of hatcheries contribution to poor development of 
day-old chicks based on biological and immunological performance

P. P. Yeboah, L. A. Konadu, J. A. Hamidu, E. A. Poku, D. Wakpal, P. Y. Kudaya, A. Dey and S. M. Siddiq

Department of Animal Science, Kwame Nkrumah University of Science and Technology, Kumasi, Ashanti, Ghana. 
Corresponding author: J. A. Hamidu, e-mail: jahamidu@gmail.com

Co-authors: PPY: pomaababy@gmail.com, LAK: shezakua@gmail.com, EAP: opokujay@gmail.com,  
DW: davidwakpal@gmail.com, PYK: kudayapaul@gmail.com, AD: enamdey2@gmail.com, SMS: salmasiddiq89@gmail.com 

Received: 16-07-2019, Accepted: 17-10-2019, Published online: 26-11-2019

doi: www.doi.org/10.14202/vetworld.2019.1849-1857 How to cite this article: Yeboah PP, Konadu LA, Hamidu JA, Poku EA, 
Wakpal D, Kudaya PY, Dey A, Siddiq SM (2019) Comparative analysis of hatcheries contribution to poor development of 
day-old chicks based on biological and immunological performance, Veterinary World, 12(11): 1849-1857.

Abstract
Background and Aim: The quality of day-old chicks is a cornerstone to successful poultry production. Chicks with a poor 
quality start slowly in the field and may have high feed intake, poor growth rate, and poor feed conversion ratio. The current 
study aimed to assess chick quality challenges encountered from day-old chicks hatched in most commercial hatcheries in 
Ghana.

Materials and Methods: A total of 300 day-old chicks each were obtained from commercial hatcheries in Ghana and 
Europe. The chicks were labeled as locally hatched broiler day-old chicks (LBDOC) and foreign hatched broiler day-old 
chicks (FBDOC), respectively. Chicks were reared and monitored from day old to 21 days post-hatch. Sample of chicks 
(n=25) from each hatchery was euthanized weekly at 1, 7, 14, and 21 days and blood samples collected for analysis. The 
parameters measured included physical, hematological, immunological, histological, and bacteriological characteristics. All 
data were analyzed by SAS Proc GLM at p<0.05.

Results: The live weight of chicks was higher in FBDOC compared to LBDOC on the 1st day. The chick length and shank 
length of FBDOC were longer than the LBDOC. The 7-day chick mortality was 6% in LBDOC as compared to 1.5% in 
FBDOC. The LBDOC also had a higher wet and dry residual yolk sac percentages as well as higher residual yolk sac fluid 
volume than the FBDOC. The rate of yolk sac disappearance of the FBDOC was higher than the LBDOC. More than half 
of the LBDOC had developed navel strings and leaky navel compared to FBDOC. The LBDOC recorded Escherichia coli, 
Proteus, Streptococcus spp., and Gram-negative bacteria in the residual yolk sac isolated through the 21 days while FBDOC 
recorded E. coli, Proteus, and Gram-negative bacteria. The intestinal villi count, lengths, width, and surface area were all 
not significantly different. The blood monocyte levels appeared higher in FBDOC than LBDOC, which give evidence of 
higher immunity in FBDOC than LBDOC.

Conclusion: The results indicate a challenging situation in maintaining the quality of locally hatched broiler day-old-chicks 
compared to foreign hatched broiler-day-old-chicks. The study demonstrates that chick quality impact goes beyond the 
physical characteristics of chick weight and chick length, and the higher performance of FBDOC may be influenced by 
compliance with international hatchery standards and vaccination protocols.
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Introduction

The major constraint to the survival of the 
poultry industry is feed which accounts for about 
60-75% of the entire production cost [1]. However, 
personal evaluation of this sector in Ghana indicates 
that most farmers often startup with a poor quality 
chick. This could have a huge impact on the profitabil-
ity of their enterprise since the acquired chicks will 
be the first major cost incurred even before the feed-
ing cost. Irrespective of the quality of feed fed once 
the start-up chicks are of poor quality, a farmer will 
likely run at a loss. Therefore, the quality of chicks 

can be considered the main cornerstone of the poultry 
production chain.

Chick quality assessment is very subjective. 
However, in Canada, it is widely accepted by the 
Ontario’s poultry industry that the following vari-
ables may indicate a high-quality chick: Vibrant, alert 
and active, well-hydrated, uniform, have low bacte-
rial contamination, good level of maternal antibody, 
well-healed navel, and normal mortality <0.5% in the 
first 5 days. Poor-quality chicks tend to have higher 
feed consumption, lower feed conversion efficiency, 
increased total feed utilization, slowed growth rate, a 
lower final body weight of broilers, and increase lay-
ing age of layers resulting in increased cost of produc-
tion in both broiler and layer breeders [2]. The main 
factor that decreases chick quality on hatch during 
incubation is temperature, especially late incubation 
temperature variation [3]. Higher incubation tempera-
ture increases heat stress, decreases yolk utilization, 
increases residual yolk sac weight, and increases 
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the formation of belly buttons in chicks at the end 
of incubation [4]. These chicks will be classified as 
low-quality chicks and prone to disease infections [5]. 
Recent projections indicate that Ghanaian farmers 
import over 5 million day-old chicks annually as 
a result of increasing chick quality challenges from 
local hatcheries even though the cost of importing 
the chicks is twice or more the cost of local day-old 
chicks [6]. The situation has arisen from increased 
chick mortality and poor growth rate of local chicks 
eventually leading to lower profit [7]. Challenges such 
as high navel opening ranging from unclosed navel 
to more complicated issues such as big navel buttons 
and navel strings lead to yolk sac infections as a result 
of reduced immunity [8,9]. The large navel openings 
provide routes for disease-causing bacteria into the 
intestines, leading to high early chick mortality [8,10].

Since the current strains of broiler chickens have 
embryos recording higher embryonic heat production 
in overheated incubators [3,11], proper management 
of the incubation parameters including eggs for incu-
bation as well as hygienic and sanitary conditions 
in breeder farmers and hatchery are imperative to 
increase the quality of day-old chicks [3,8,12].

The objectives of the current research were to 
examine the differences in chick quality between 
imported from Europe and locally hatched chicks, 
determine the rate of yolk sac disappearance and intes-
tinal development of chicks from day old to 21 days 
post-hatch, and assess the immunity level of day-old 
chicks from hatcheries with different environmental 
conditions as measures of chick quality beyond the 
physical examination.
Materials and Methods
Ethical approval

In the absence of Animal Care Committee 
available at Kwame Nkrumah University of Science 
and Technology, Kumasi, Ghana, at the time of this 
research, the research was conducted and supervised 
by the team leader following experimental procedures 
approved by the University of Alberta Animal Care 
and Use Committee in accordance with the Canadian 
Council on Animal Care (2009) guidelines [13]. In 
addition to the above ethical clearance, we also made 
sure that the main objective to assess chicks coming 
from potentially good performing hatcheries in abroad 
was achieved by comparing with chicks hatched from 
local hatcheries to ascertain the inefficiencies in the 
local hatchery conditions. This comparative collection 
of chicks was also aimed at giving the research oppor-
tunity to understand both breeding farm and hatchery 
challenges associated with poor chick quality through 
both egg collection and chick hatching techniques. 
The research was, therefore, designed to avoid taking 
eggs but the end product (chicks), because taking only 
eggs and hatching in local hatcheries, would only tell 
one side of the story of poor chick quality and clearly 
demonstrate the challenges of the local hatchery 

where eggs would hatch. For this reason, chicks were 
imported from a foreign hatchery in Belgium.
Location of study and experimental design

This research was carried out at the Department 
of Animal Science, Kwame Nkrumah University of 
Science and Technology, Kumasi. A total of 300 day-
old chicks were obtained from foreign and local 
sources. This comprised 150 locally hatched broiler 
day-old chicks (LBDOC) of Ross 308 strain from a 
local hatchery in Ghana but supplied by Chicks and 
Chicken Co. Ltd., in Kumasi and another 150 foreign 
hatched broiler day-old chicks (FBDOC) of same strain 
and age, also obtained from Belgium through a local 
distributor called Reiss and Co. Ltd. and used as con-
trols. It took the foreign day-old chicks about 24-36 h 
to reach the research site, but all handling procedures 
were made to reduce any stress on the birds. The study 
was repeated one more time with chicks from other 
unknown hatcheries but from the same countries. The 
second set of chicks of foreign origin was obtained 
from Belgium through a company called “Holland 
Akokor,” located in Ghana. Twenty-five birds in each 
group were dissected weekly for laboratory analysis.
Rearing of birds

The day-old chicks were kept for 21 days 
(3 weeks). Birds were housed in battery cages to 
reduce disease infestation by direct contact with litter. 
All chicks were kept in prevailing ambient conditions 
with temperature ranging between 23 and 28°C during 
the period of the experiment. The lighting was pro-
vided by 2 of 100 W tungsten bulbs, which also pro-
vided heat during the day and night for brooding. The 
birds were kept in a raised battery cage about 2 m high 
above the floor with wire mesh flooring and the mesh 
covered with brown paper for the entire 3 weeks. 
Since the 3 weeks fell within brooding period, birds 
were not exposed to natural light. Black polythene was 
used to cover the cages and with the tungsten bulbs of 
100 W this maintained heat for brooding. Vaccination 
schedules were followed as recommended by the 
Veterinary Service Department in Kumasi. The sched-
ule included the first Gumboro vaccination on 7th days, 
14 days vaccination with HB1, and on 21 days inter-
mediate Gumboro vaccination. All the vaccinations 
were administered through drinking water. Plain 
water was given after vaccine administration followed 
by an antibiotic with vitamins for 3 days to promote 
immune response and prevent disease outbreak while 
antibody production was underway. Coccidiostat was 
given each week to prevent an outbreak of coccidio-
sis. The chicks were fed ad libitum. The feeding and 
drinking troughs were washed and cleaned thoroughly 
daily to prevent infection from contamination through 
feed. The broiler mash had a crude protein content of 
22% and energy level of 2900 kcal/kg.
Physical observations during day old

On the 1st day, all the birds were observed phys-
ically and the weight of chicks recorded a chemical 
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balance. The total length of each chick was measured 
from the tip of the beak to the end of the middle toe. 
The chick was stretched sufficiently without causing 
harm or trauma to obtain an accurate measurement. 
The length of the shank was measured from the tip of 
the shank to the mid-portion between the feet using 
the Vernier caliper. The navel score was also assessed 
using the Tona score for the following parameters: 
Navel strings, navel buttons, opened navel, closed 
navel, leaky navel, and unhealed navel [14]. If the 
navel was completely closed and clean, it was scored 
1 for navel quality. A score of 2 was given when the 
navel color was different from the chick’s skin color 
and had an opening <2 mm and chick navels with dis-
coloration and a navel button more than 2 mm were 
scored 3 for navel quality. On a weekly basis, includ-
ing on day old, 25 chicks (day-old chicks/birds) were 
randomly selected and weighed. The birds were euth-
anized, bled, and dissected to remove any residual 
yolk still remaining.
Hematology and immunology parameters

After the physical examination, 25 birds from 
each treatment were euthanized by cervical dislo-
cation and bled from the heart using a 2 ml syringe 
with a 23-gauge hypodermic needle into an EDTA 
tube and analyzed using a hematology auto-analyzer 
(Labcompare, South San Francisco, CA). Blood 
parameters analyzed included erythrocytes (red blood 
cells) and leukocyte (white blood cells). The white 
blood cells (differential count) were analyzed for 
monocyte percentage, neutrophil percentage, lympho-
cyte percentage, basophil percentage, and eosinophil 
percentage.
Bacteriology

The residual yolk sac was removed after chicks 
were dissected from the abdomen and weighed, dried, 
and weighed again to determine the amount of fluid 
content in the yolk sac. A sample of the wet yolk 
sac was cultured to determine microbes present and 
the bacteria load. Culture media were prepared from 
commercially acquired agar base (blood agar base, 
MacConkey agar, and Salmonella-Shigella agar) 
and were prepared per manufacturer’s instruction 
(Bio-Rad, MacConkey Agar #3564154) and poured 
aseptically into sterile Petri dishes and allowed to 
cool down and solidify. The media plates were labeled 
accordingly and placed into an incubator at 37°C over-
night to check for sterility and packed refrigerator.

When ready to use, the prepared agar media was 
removed from the fridge and dried in an incubator at 
37°C for bacterial culturing. Culturing was done in a 
biosafety cabinet. A heat sterilized wire loop was used 
to take the matter from deep within the already pre-
pared bacteria culture and streaks (lines made) on an 
agar plate and the plate incubated overnight at 37°C. 
The plates were examined the next day for bacteria 
growth. Smears were made from the bacteria colo-
nies and stained using the Gram staining technique 

and further subjected to a biochemical reaction where 
Gram-positive organisms were expected to be stained 
as purplish while Gram-negative organisms were 
expected to be stained as pinkish [15]. Organisms iso-
lated included Escherichia coli, Streptococcus, and 
Proteus.
Histology of intestines

From the dissected bird, a piece of the intestine 
(ilium-jejunum junction) was cut and rinsed with sine 
solution to wash off intestinal content. It was fixed in 
10% formaldehyde solution and after 48-72 h, the tissue 
was trimmed into smaller rings with a scalpel and fixed 
again in 10% formaldehyde solution to prevent the tis-
sue from decomposition. The routine manual method 
was used for dehydration of the fixed tissues in various 
levels of alcohol, clearing in xylene, and embedding/
impregnation in paraffin wax with corresponding time 
intervals [16]. Alcohol was used to wash off the form-
aldehyde solution from the tissue by gradually using 
the alcohol to dehydrate the tissue surface. The tissue 
was then transferred into xylene overnight to enable 
the effective clearing of the alcohol from the tissue to 
make the tissue receptive to infiltration media (paraf-
fin) and also make it transparent or clear for examina-
tion. From xylene, the tissue was transferred into liquid 
paraffin wax and incubated at 56°C.

The melting or liquid paraffin wax was allowed 
to penetrate the tissue without causing any structural 
damage and converted the tissue to an easily manage-
able sample with a reasonable degree of elasticity. The 
tissues were blocked using rectangular metallic molds 
(Leica Mikrosysteme Vertrieb GmbH, Germany). The 
melted wax was poured into the molds and the tissue 
was gently pressed into the molten wax with the sur-
face to be sectioned facing downward. The blocked 
tissue devoid of any air bubbles was allowed to cool 
gradually in the open air when it had solidified but 
still warm, immersed in cold water, to aid the cooling 
process. When the paraffin wax with embedded tis-
sue was completely solidified, the block was removed 
from the mold and trimmed to the required size 
(30 mm in length by 20 mm in breadth). The rotary 
microtome (LabCE, American Society for Clinical 
Pathology) was used at this stage of section cutting. 
The cutting mechanism of the microtome was set at 
10 ųm to enable the acquisition of tissue sizes, thick 
enough to be observed under the microscope yet thin 
enough to be stained.

The mounted paraffin block was then secured in 
the holder and trimming was done to attain ribbon-like 
sections of the wax, containing cut sections of tissue. 
The ribbons from the trimmed layer were transferred 
into warm water in a water bath at 40°C for it to float 
and spread out. The floating ribbons were mounted 
unto an albumin greased slide and left on a slide rack to 
dry. Absolute alcohol was measured into two separate 
glass receptacles, alcohol of different concentrations 
(95%, 70%, and 50%) was measured into three glass 
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containers, and distilled water was poured into a small 
plastic basin. All the reagents were labeled accord-
ingly and a timer was set to the appropriate time and 
the separation of wax from the tissue was done. The 
dried sample was first placed in xylene for 2-3 min. 
Then, it was placed in the first absolute alcohol for 
30 s and was again submerged in the second absolute 
alcohol for another 30 s. Then, it was placed in 95% 
alcohol for 30 s followed by 70% alcohol for 30 s and 
50% alcohol for 30 s and finally washed thoroughly in 
distilled water. These steps were done to remove the 
wax from the tissue so that the tissue could be stained 
and observed under a microscope. The tissue sample 
was stained with hematoxylin and eosin [17].

The staining process included the mounting of a 
slide with tissue with a drop of Distyrene, Plasticizer, 
and Xylene (D.P.X.) mountant, covered with a covers-
lip. The D.P.X mountant was picked with a pipette and 
placed onto the slide and covered with a slide cover 
introduced at 40° and gently released into the slide. 
The dried slides were examined under the light micro-
scope at 40× objective lens and a calibrated eyepiece. 
The villi of the intestines were counted and height 
measured by the count of the number of grid boxes 
that the villi occupied. To measure villi length, the 
number of grids occupied vertically was multiplied by 
143 µm and the number of grids occupied horizontally 
was also multiplied by 143 µm and used as the mea-
surement for the width. The surface area for the villi 
was calculated with the formula:

2 2Surface area r l= + rπ
Where, I=length of villus and r=radius of villus.

Statistical analysis
All the data were analyzed using the Proc GLM 

procedure of SAS 9.3 at p<0.05 [18]. Where signif-
icance was observed, the least square means were 
separated using the PDIFF procedure of SAS. The 
statistical model consisted of the fixed effect of the 
hatchery environment where chicks were hatched 
(locally hatched or foreign hatched) and the residual 
error term.
Results
Physical parameters of chick quality

The live weight of the foreign chicks (42.84 g) 
was higher than that of the locally hatched (38.11 g) 
(p=0.012) (Figure-1). There was no statistical differ-
ence in the subsequent weights of the foreign and local 
chicks on day 7-21. The chicks were long (19.35 cm) 
for the FBDOC than LBDOC (17.62 cm) (Figure-2). 
Similarly, shank length for the foreign and local day-
old chicks was 3.08 cm and 2.79 cm, respectively, 
which were statistically different from each other 
(Figure-2). There was a strong negative relationship 
between the wet and dry yolk sac disappearance and 
the age of the birds of the foreign broiler chicks as 
compared to the LBDOC (Figure-3). As illustrated in 
Figure-4, the LBDOC had high mortality on 7th days 
post-hatch (6%) compared to the FBDOC (1.5%), 

contrary to expected high mortality of the FBDOC 
due to a potentially stressful condition on the FBDOC 
as a result of the 24-36 h of transportation from 
Belgium to Ghana. On the navel score for FBDOC, 
66.1% had a clean and closed navel, 27.2% of chicks 
had navel opening <2 mm, 5.6% had a score of 3 indi-
cating navel opening more than 2 mm, while 1.1% 
had navel strings. For the LBDOC, 27.0% had cleaned 
and closed navel, 30.7% had navel opening <2 mm, 
12.9% had a navel opening more than 2 mm, 17.7% 
had navel strings, and 11.7% had leaky and unhealed 
navel (Table-1).
Bacterial identification

E. coli was the only bacteria isolated from the 
LBDOC which formed 100% of the total bacte-
ria isolated but was 78% in the foreign broilers and 
the remaining 22% were Gram-negative bacteria. 
On day 7, only E. coli was isolated from the for-
eign broiler day-old chicks (FBDOC), but E. coli 
and Gram-negative bacteria were isolated from the 
LBDOC. E. coli and Proteus were isolated from the 
FBDOC on day 14 with nothing in the LBDOC and 
on day 21, no bacteria were isolated from the foreign 

Figure-1: Live weight with respect to locally hatched and 
imported day-old chicks.

Figure-2: Chick length and shank length with respect to 
locally hatched and imported day-old chicks.
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but Streptococcus spp. was isolated from the LBDOC 
(Figure-5).
Immunology and hematology

From day 1 to day 21, the red blood cell count was 
consistently numerically higher in the FBDOC than the 
LBDOC (Table-2). The red blood cell count was high 
in the FBDOC compared to the LBDOC on day old and 
on day 7 (p<0.05). The white blood cell count of the 
FBDOC on day 1 was higher, but the level increased in 
the LBDOC on day 14 and day 21. Although the lym-
phocytes were higher only on day old in the FBDOC 
with the rest of the days being insignificant between the 
foreign and local chicks, the hemoglobin level followed 
a similar trend as the white blood cells. The monocyte 
count was higher in FBDOC compared to the LBDOC. 
However, on day 14, the level was higher in the LBDOC 
than the FBDOC and there were no differences on day 
7 and day 21. There were no differences in the level 
of neutrophils throughout the 21 days. The FBDOC 
had numerically longer villi length, width, higher villi 
count, and larger surface area, but there were no sta-
tistical differences between these parameters with the 
LBDOC from day 1 to day 21 (Table-3).
Discussion

In defining chick quality, quantitative (weight or 
length) and qualitative assessment of day-old chicks 

are employed [12]. Factors such as the embryonic 
and/or day-old chick physiological parameters, chick 
weight, chick length, and chick physical look are 
important conditions needed to assess chick quality. 
Chick length is vital in acquiring the greatest uni-
formity and in predicting the growth performance of 
the chicks [19,20]. There is a positive relationship 
between chick length on hatch and chick weight on 
day 7. This confirms that embryo development can be 
expressed in terms of embryo length [19,21]. Chick 
length is also related to the yolk-free body mass and is 
also a good pointer of subsequent performance as well 
as final body weight [22]. The current study showed 
that the chick length was 19.35 cm for the FBDOC 
and 17.62 cm for the FBDOC, indicating the vast dif-
ference in chick quality.

There were similar differences in the chick 
weight and shank length which were higher in FBDOC 
compared to LBDOC. The ideal chick length for 
broilers is 22 cm [23]. Although the average lengths 
of both the FBDOC and LBDOC were below the stan-
dard length, there was a far difference comparing the 
standard to the local day-old chick average length. 
Various factors may contribute to the vast difference 
and may include the parent flock management, egg 
size, flock age, incubation practices, and post-hatch 
handling which may have affected the embryo devel-
opment and reflected in the chick parameters. Chicks 
with the shortest chick length are found in hatcheries 
which have the highest 1st week mortality problems 

Figure-4: Mortality at 7th days.

Table-1: The effects of source of day-old chicks on navel 
conditions according to the Pascal or Tona scores.

Navel score Foreign broiler (%) Local broiler (%)

1 66.1 27.0
2 27.2 30.7
3 5.6 12.9
4 1.1 17.7
5 0 11.7

1=Healed navel (closed and clean navel), 2=Discolored 
of navel with an opening of 2 mm or less, 3=Discolored 
navel with a navel button more than 2 mm, 4=Navel 
string, 5=Unhealed, open, and leaky navel

Figure-3: Rate of yolk sac disappearance with respect to locally hatched and imported day-old chicks.

a b
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and hatchery problems [19]. To remedy the problem, 
increase in chick length can be achieved when the age 
of the breeders is increased or a single-stage incuba-
tion system is employed to reduce metabolic develop-
mental challenges [3,19].

Many researchers have illustrated that chick 
weight is the most common parameter usually used in the 
assessment of day-old chick quality. It has been proved 
that there is a direct relationship between a chick’s 
weight at hatch and its slaughter performance [24]. On a 
day old, a clear difference in chick weight was observed 
in the current study; however, its direct impact in final 
body weight is unknown because chicks are normally 

slaughtered from 42 to 56 days. The LBDOC had a 
lower body weight on day 1, indicating a need for care-
ful grading and selection of eggs for hatching being 
cognizance of management procedures that optimize 
egg size for incubation [14].

The incidences of day-old chicks with subnor-
mal conditions in the navel area can greatly impact the 
growth of chicks [12]. Chick quality parameters such 
as navel area abnormality are highly corrected with 
the amount of retracted yolk as observed in this study 
with respect to yolk sac disappearance. The higher rate 
of disappearance in the FBDOC may indicate better 
utilization of reserved yolk nutrients which could also 

Figure-5: Bacteria identification.

Table-2: Effect of source of day-old chicks on blood immunological parameters over from day old to 21 days post-hatch.

Blood immunological parameters Source Day 0 Day 7 Day 14 Day 21

White blood count Foreign 263.56 230.11 234.09 224.92
Local 227.03 230.67 249.32 258.99
SEM 3.29 3.93 5.02 4.69
p-value 0.0001 0.92 0.0353 0.0001

Red blood count Foreign 2.153 2.07 2.01 2.2
Local 1.92 1.89 2.04 2.26
SEM 0.08 0.05 2.03 0.06
p-value 0.0387 0.0064 0.7004 0.527

Hemoglobin count Foreign 7.54 7.75 6.63 7.87
Local 5.74 7.87 8.34 9.76
SEM 0.55 0.17 0.36 0.14
p-value 0.0273 0.6259 0.0029 0.0001

Lymphocytes (%) Foreign 85.83 93.25 96.17 92.26
Local 95.54 94.1 96.59 96.31
SEM 0.91 0.52 0.46 2.24
p-value 0.0001 0.2535 0.5263 0.2039

Neutrophils (%) Foreign 1.93 2.13 1.46 1.35
Local 2.01 1.73 1.51 1.53
SEM 0.0001 0.19 0.2 0.1
p-value 0.7574 0.1337 0.869 0.1915

Monocytes (%) Foreign 12.26 4.65 2.21 1.58
Local 2.66 4.21 1.92 2.15
SEM 0.83 0.38 0.3 0.97
p-value 0.0001 0.4204 0.4912 0.0001

SEM=Standard error of mean
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be supported by long villi providing greater surface 
area for digestion. The disappearance also depended 
so much on the FBDOC having smaller residual yolk 
sac from day-old compared to LBDOC and, therefore, 
was used quickly in the FBDOC. The navel score is 
essential and reveals the quality and development of 
day-old chicks [10]. According to Bestman et al. [25], 
a chick of good quality should have a navel that is 
closed and completely healed with neither swelling 
nor buttons. The number of chicks with healed navel 
was about twice for FBDOC compared to LBDOC.

It is obvious from this research that the LBDOC 
could face challenges as to the number of chicks that 
can survive till the end of rearing should there be a 
disease outbreak. This is because navel abnormalities 
provided an opening for disease-causing bacteria into 
the intestines through the navel into the yolk sac and 
then the gut, since the small intestines are directly 
linked with yolk sac stalk, thus causing high early 
chick mortality [26]. These problematic navels such 
as unhealed navel are contaminated causing omph-
alitis or yolk sac syndrome that can lead to higher 
chick mortality [27]. This would lead to a lower final 
broiler body weight at 6 weeks post-hatch as well as 
higher chick mortality [27]. Moreover, chicks with big 
navel buttons have larger residual yolk sac and shorter 
intestinal villi and have delayed the absorption of yolk 
nutrients in the first 5 days post-hatch [10].

Acquiring poor-quality chicks mean that 
breeder or producer farms would have to regularly 
perform disinfection to kill infectious microorgan-
isms. Omphalitis discussed earlier and also known as 
navel illness is the main cause of chick mortality and 
accounts for astronomical fiscal losses in the poultry 
industry [26]. This omphalitis is an inflammation of 
the chick navel and involves the yolk sac due to its 
close anatomical location resulting in about 5-10% 
post-hatch mortality in the 1st week [28]. Chicks grow 
by absorbing nutrients from the yolk sac, thus indis-
pensable to body growth. The yolk sac is infected by 
bacteria, especially E. coli at the time of egg collection 

Table-3: Effect of source of day-old chicks on intestinal (ilium) villi characteristics from day old to 21 days post-hatch.

Intestine tissue Source Day 0 Day 7 Day 14 Day 21

Villi length (µm) Foreign 330.49 374.48 378.95 425.70
Local 303.88 311.24 365.20 370.70
SEM 47.04 27.64 43.15 42.89
p-value 0.7023 0.1158 0.8236 0.3736

Villi width (µm) Foreign 209.73 239.53 232.38 240.90
Local 168.03 264.13 210.65 223.30
SEM 27.87 17.24 15.57 16.72
p-value 0.3218 0.3209 0.3332 0.4640

Surface area (µm2) Foreign 117,060.80 169,364.40 558,621.80 229,119.00
Local 82,964.15 166,977.70 158,963.50 174,284.00
SEM 22,095.77 34,038.43 335,025.60 67,698.52
p-value 0.3076 0.9608 0.4070 0.5721

Villi count Foreign 25 38 45 46
Local 16 38 42 47
SEM 3.64 3.72 4.05 5.29
p-value 0.2222 0.9385 0.6862 0.6802

SEM=Standard error of mean

for incubation and at hatching or right after hatching 
before the navel heals [29].

A higher antibody titer in hens indicates 
higher quantities of antibodies transferred to chicks 
and concurrently providing a long-lasting passive 
immunity [30]. This may be the reason for the high 
WBC count and monocyte percentage in the FBDOC 
observed in the current study. The obvious conclusion 
is that the local breeder hens need to be vaccinated 
more to provide higher antibodies to the LBDOC. 
Monocytes are precursors of macrophages [31] and 
higher levels provide high immunological compe-
tence to day-old chicks, and this may have to happen 
in FBDOC compared to LBDOC.
Conclusion

Chick quality impact goes beyond the physical 
characteristics of chick weight and chick length which 
the poultry industry uses and the study of histopatho-
logical impacts is very important. The study concludes 
that locally hatched day of chicks compared favor-
ably with the imported day-old chicks in terms of the 
absorptive capacity of the villi for growth and devel-
opment. The bacteria identified and isolated were also 
similar and point to a comparable chick quality in 
these areas. Chick quality, however, appears lower in 
locally hatched day-old chicks in terms of navel score, 
immunological competence, residual yolk sac absorp-
tion rate, chick length, and shank length and 5-day 
mortality. Among the variety of factors influencing 
day-old chick quality, the paramount factors noted 
are breeder flock management, incubation practices, 
and vaccination among other post-hatch management 
practices. These may be the crucial causes of the dif-
ferences observed in the local broiler and the foreign 
broiler and layer day-old chicks.
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