
ISSN 0378 – 9721

Volume 65 No 4 December / Decembre 2017

African Union
Inter-African Bureau for Animal Resources

Bulletin of 

Animal Health and Production 
in Africa

Bulletin de la 

Santé et de la Production Animales 

en Afrique

Union Africaine
Bureau interafricain des Ressources Animales



 ISSN 0378 - 9721

INTER-AFRICAN BUREAU FOR ANIMAL RESOURCES
BUREAU INTERAFRICAN DES RESSOURCES ANIMALES

P.O Box 30786, NAIROBI, KENYA

BULLETIN

December
 2017     Volume 65     No. 4
Decembre

AFRICAN UNION
UNION AFRICAINE



IBAR PUBLICATION
PUBLICATION DU BIRA

BULLETIN OF ANIMAL HEALTH AND PRODUCTION IN AFRICA
BULLETIN DE LA SANTE ET DE LA PRODUCTION ANIMALES EN

AFRIQUE

A Quarterly journal of Original Articles and Abstracts in English and French

Annual subcription: US$ 100.00

ISSN 0378-9721

Revue trimestrielle contenant des articles originaux et des résumés d’études en anglais
et en français

Abonnement pour un an : 100$



BULLETIN OF ANIMAL HEALTH AND PRODUCTION IN AFRICA
VOL. 65 NO. 4       CONTENTS     DECEMBER, 2017

577

591

599

607

615

623

635

647

657

665

681

691

1. EFFECTS OF SELECTED MULTIPURPOSE, MEDICINAL AND AROMATIC 
PLANTS ON IN VITRO METHANE PRODUCTION AND MICROBIAL DIVERSITY. 
Oni A O, Ajayi O M, Sowande O S, Adenaike A S and Onwuka C F I....................................................................

2. THE HISTOLOGICAL ANALYSIS OF THE PROVENTRICULUS AND GIZZARD 
OF BROILERS FED WHEAT BRAN BASED DIET SUPPLEMENTED WITH 
NATUZYME AND MAXIGRAIN. Alabi O O, Animashahun R A Shoyombo A J and Babalola A J.

3. ASSESSMENT OF THE NUTRITIONAL QUALITY OF VARIOUSLY-PROCESSED 
RUBBER SEED MEALS AS DIETARY INGREDIENTS USING THE LABORATORY 
RAT AS MODEL FOR PIGS. Farr H M, Donkoh A, Boateng M and Mensah K B...............................

4. MULTIDRUG RESISTANT ENTEROHAEMORRHAGIC ESCHERICHIA COLI O157:H7 
IN PIGEONS IN IBADAN, NIGERIA. Elizabeth A Amosun, Daniel I Aweda, Olufemi E Ojo.........

5. BEHAVIOURAL RESPONSE OF WEST AFRICAN DWARF KIDS TO REPEATED 
SEPARATION FROM THEIR DAMS DURING THE FIRST WEEK OF LACTATION. 
Abdul-Rahman I I................................................................................................................................................................

6. EFFECT OF TAMARINDUS INDICA (LINN, 1753) PULP AND LEAF- FORTIFIED 
DIETS ON EXPERIMENTAL AEROMONAS HYDROPHILA INFECTION IN 
CLARIAS GARIEPINUS (BURCHELL, 1822). Olarinke Victoria Adeniyi, Flora E. Olaifa and 
Emikpe B O..........................................................................................................................................................................

7. SERO-PREVALENCE AND ASSOCIATED RISK FACTORS OF CONTAGIOUS 
CAPRINE PLEUROPNEUMONIA IN GOATS IN SELECTED DISTRICTS OF 
BALE ZONE PASTORAL AREA, SOUTH EASTERN ETHIOPIA. Kemal Kedir Elemo, 
Dagim Birihanu, Midhakso Sankuro, Muhammadhussien Aman Fato..................................................................

8. CHEMICAL COMPOSITION AND IN VITRO DRY MATTER DIGESTIBILITY OF 
MORINGA OLEIFERA, ASPILIA AFRICANA AND AZADIRACHTA INDICA LEAVES 
USING RABBIT INOCULUM. Bolarin O, Oni A O, Onwuka C F I and Olanite J A.............................

9. COMPARISON OF INFRARED, ELECTRONIC DIGITAL AND MERCURY-IN-
GLASS THERMOMETERS: 2. WEST AFRICAN DWARF GOATS. Abioja M O, Akinjute 
O F, Iyanda O A, Williams T J, James I J and Daramola J O.......................................................................................

10. PHENOTYPIC DIVERSITY OF THE DOMESTIC DONKEY (EQUUS AFRICANUS 
ASINUS) IN THE SUDANO-SAHELIAN ZONE OF CAMEROON . Nguekeng C, 
Keambou C, Fonteh F and Manjeli Y..............................................................................................................................

11. CHARACTERISTICS OF CATTLE SLAUGHTERED IN THE MUNICIPAL 
ABATTOIR OF BAFOUSSAM AND PREVALENCE OF TUBERCULOSIS. Fotso K P R, 
Keambou T C and Defang F H........................................................................................................................................

12. EFFECTS OF VARYING FEEDING TIMES ON FERTILITY AND HATCHABILITY 
OF BROILER CHICKEN BREEDERS IN A TROPICAL ENVIRONMENT. Sogunle O 
M, Kareem S O, Egbeyale L T, Adeosun O J and Ojo J.................................................................................................



13. PREVALENCE AND PATHOLOGY OF INDIGESTABLE FOREIGN BODIES IN 
RUMEN AND RETICULUM OF CATTLE SLAUGHTERED AT KOMBOLCHA 
ELFORA ABATTOIR, NORTH EAST ETHIOPIA. Yirga Engdaye, Shahid Nazir, Awol 
Mohammed and Balwant Meshram............................................................................................................................

14. INFLUENCE OF MORINGA OLEIFERA LEAF MEAL-BASED CONCENTRATES 
AND STAGES OF LACTATION ON MILK YIELD AND UDDER PARAMETERS 
OF KALAHARI RED DOES. Sanusi G O, Oluwatosin B O, Aina A B J, Jolaosho A O and Oderinwale 
O A........................................................................................................................................................................................

15. ASSESSMENT ON MAJOR LIVESTOCK HEALTH PROBLEMS IN SOUTHERN 
ZONE OF TIGRAY, NORTHERN ETHIOPIA. Angesom Taye, Atsbaha Hailemariam and 
Haftom Miglas...................................................................................................................................................................

16. LIVESTOCK MANAGEMENT PRACTICES AND MORTALITY PROFILE IN 
ANIMAL HUSBANDRY IN NORTH-EASTERN NIGERIA. Sunday A. Mamza, Yaqub A. 
Geidam, Gideon D. Mshelia and Godwin O. Egwu....................................................................................................

17. A GROSS AND LIGHT MICROSCOPIC STUDY OF THREE NEOPLASMS IN 
FARMED Clarias gariepinus AND ITS HYBRID. Tijani Monsuru Oladunjoye and Oladosu 
Gbolahanmi Akinola..........................................................................................................................................................

18. EFFECT OF PROBIOTIC MIXTURE ON SOME HAEMATOLOGICAL 
PARAMETRES IN ESCHERICHIA COLI O157:H7 EXPERIMENTALLY INFECTED 
YANKASSA LAMBS. Gabriel Ogbaji Ijale and Ogbu Kenneth Ikejiofor....................................................

19. PREVALENCE AND DIVERSITY OF GASTROINTESTINAL NEMATODES OF 
CATTLES IN AND AROUND JIMMA TOWN, SOUTH WESTERN ETHIOPIA. 
Nano Mulatu, Yosef Deneke and Nuraddis Ibrahim.................................................................................................

20. RELAPSE FOLLOWING CHEMOTHERAPY OF HUMAN AND ANIMAL 
AFRICAN TRYPANOSOMOSES: A REVIEW. Osue H O...................................................................

21. PHENOTYPIC DIVERSITY AND PHYLOGENETIC RELATIONSHIP BETWEEN 
THE BAKOSI/BAWERI AND OTHER PIG BREEDS (SUS SCROFA DOMESTICUS) 
IN THE HUMID FOREST WITH MONOMODAL RAINFALL AGRO-ECOLOGICAL 
ZONE OF CAMEROON. Motsa’a Sob Joseline, Keambou Tiambo Christian and Defang Fualefac 
Henry..................................................................................................................................................................................
..

22. YOSURVIVAL OF GOAT SPERMATOZOA IN TRIS-EGG YOLK EXTENDER 
SUPPLEMENTED WITH VITAMIN E. Adekunle E O, Daramola J O, Onagbesan O M, Sowande 
O S........................................................................................................................................................................................

23. PHYTOCHEMICAL AND ANTI-MICROBIAL ACTIVITY OF METHANOLIC 
EXTRACT OF Moringa oleifera, Aspilia africana and Azadirachta indica LEAVES 
ON RABBIT INTESTINAL PATHOGENS. Bolarin O, Oni A O, Onwuka C F I, Olanite J A and 
Akinduti P A.........................................................................................................................................................................

24. PREVALENCE OF CATTLE TRYPANOSOMIASIS AND BABESIOSIS IN THE 
WESTERN HIGHLANDS OF CAMEROON. Lako N J, Keambou T C, Payne V K, Njiokou F, 
Abdoulmoumini M, Awah-Ndukum J and Tchoumboue J........................................................................................

25. PREVALENCE, RISK FACTORS AND PARASITIC DISEASES CO-INFECTION 
OF PIGS IN OSUN STATE, SOUTH-WEST NIGERIA, 2006-2015. Shola David Ola-Fa
dunsin...................................................................................................................................................................................

701

711

721

731

749

757

765

775

797

817

825

833

845



855

865

26. SEROLOGICAL PREVALENCE AND ASSOCIATED RISK FACTORS OF 
SALMONELLA GALLINARUM IN COMMERCIAL CHICKENS IN BENUE STATE, 
NIGERIA. Martha Echioda-Ogbole, Mohammed Idu Adah, Godspower R. Okoh and Enid Godwin......

27. EXPERIMENTAL STUDY ON ALTERNATIONS IN GROWTH PERFORMANCE 
AND SERUM BIOCHEMICAL ANALYTES IN BROILER CHICKS EXPOSED TO 
VARYING LEVEL OF CALCIUM IN STANDARD POULTRY RATION IN ADDIS 
ABABA, ETHIOPIA. Tarekegn Tintagu, Bethelehem Alemu, Yalew Tefera and Hagos Ashenafi.......... 



691

EFFECTS OF VARYING FEEDING TIMES ON FERTILITY AND HATCHABILITY 
OF BROILER CHICKEN BREEDERS IN A TROPICAL ENVIRONMENT

*Sogunle O M1, Kareem S O1, Egbeyale L T1, Adeosun O J2 and Ojo J3 
1World Bank Centre of Excellence in Agricultural Development and Sustainable Environment, 

Federal University of Agriculture, Abeokuta, P.M.B. 2240, Abeokuta, Ogun State, Nigeria
2Department of Agricultural Engineering, Federal University of Agriculture, Abeokuta, P.M.B. 2240, 

Abeokuta, Ogun State, Nigeria
3Obasanjo Farms Nigeria, Poultry Breeders Farm, Igbole, Igbo-Ora, Oyo State, Nigeria

Abstract

 This study investigated the effects of feeding times on total egg production, fertility and hatchability 
of broiler chicken breeders in a tropical environment. The experiment was conducted using 240 Marshal 
Broiler breeder flocks for eight weeks between 40 to 48 weeks of age. The birds were randomly assigned 
to 3 treatment groups of feeding times (3, 5 and 7 am), with four replicates per treatments. Each feeding 
time consisted of 80 birds replicated in quadruplets of 20 birds each in a Completely Randomized Design. 
Prior to the eighth week data collection, the birds were allowed to get accustomed to the new feeding 
pattern for the first two weeks. The first four weeks (1 – 4 weeks) of the experiment was scheduled for 
the feeding time and eggs were collected and taken to the hatchery on regular basis. The second four weeks 
(5 – 8 weeks) was for monitoring of the eggs in the hatchery and the stages of embryonic development. 
Significant (p<0.05) differences were obtained only in the hen-day egg production, average number of 
chicks hatched and percentage hatchability. Broiler chicken breeders on 3 and 5 am feeding times recorded 
similar hen-day egg production. Survivability was best (p<0.05) at 3 am (85.16%) feeding time and poorest 
in broiler chicken breeders on 5 am feeding time. Feeding did not impact negatively on the embryonic 
development. It was then concluded that feeding broiler breeders at 3 am or 5 am in tropical environment 
enhanced better hen-day egg production, and hatchability.     

Keywords: Broiler breeders, egg production, feeding time, embryonic development 

EFFETS DES DIFFERENTS TEMPS D’ALIMENTATION SUR LA FERTILITE ET LE 
TAUX D’ECLOSION DES POULETS DE CHAIR REPRODUCTEURS DANS UN 

ENVIRONNEMENT TROPICAL 

Resume

 La présente étude a analysé les effets des temps d’alimentation sur la production totale d’œufs, 
la fertilité et le taux d’éclosion des poulets de chair reproducteurs dans un environnement tropical. 
L’expérience a été menée en utilisant 240 troupeaux de poulets de chair reproducteurs âgés de 40 - 
48 semaines pendant huit semaines. Les oiseaux ont été répartis de manière aléatoire à 3 groupes de 
traitement de temps d’alimentation (3, 5 et 7 heures du matin), avec quatre répétitions par traitement. 
Chaque temps d’alimentation comportait 80 oiseaux répliqués en quadruplets de 20 oiseaux chacun dans 
un dispositif complètement randomisé. Avant la collecte des données de la huitième semaine, les oiseaux 
ont été autorisés à s’habituer au nouveau mode d’alimentation pendant les deux premières semaines. 
Les quatre premières semaines (1 à 4 semaines) de l’expérience ont été programmées pour la période 
d’alimentation et les œufs ont été régulièrement recueillis et amenés à l’écloserie. Les deux autres quatre 
semaines (5 à 8 semaines) visaient la surveillance des œufs dans l’écloserie et les stades de développement 
embryonnaire. Des différences significatives (p <0,05) n’ont été obtenues qu’au niveau de la production 
journalière d’œufs, du nombre moyen de poussins éclos et du pourcentage d’éclosion. Les poulets de chair 
reproducteurs dont les temps d’alimentation étaient fixés à 3 et 5 heures du matin ont enregistré une 

*Corresponding author email: sogunleom@funaab.edu.ng
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Introduction

 The efficiency of hatcheries is often 
measured in terms of hatchability which greatly 
influences the production and distribution 
of day-old chicks and eventually initiates the 
poultry production chain (King’ori, 2011). 
Although, genetic factors could influence 
fertility and hatchability of breeder birds, but 
with proper management and handling of these 
birds, some genetical traits can be suppressed. 
According to Zuidhof et al. (2014), there have 
also been unintended consequences, and a 
prime example is the challenge of allocating 
feed to parent stocks, which is faced daily by 
hatching egg producers. Overweight hens 
produce excess follicles in their ovaries 
and their reproductive output is seriously 
compromised in terms of settable egg numbers, 
fertility and chick quality.
 Changing time of feeding (from morning 
to afternoon) was among many experimental 
alternatives used to improve egg shell quality 
of broiler breeder hens maintained under 
optimal environmental conditions (Bootwalla 
et al., 1983; Wilson and Keeling, 1991). It was 
reported that afternoon feeding resulted in a 
higher rate of egg production (Balnave, 1977; 
Bootwalla et al., 1983). However, a decline in 
egg production was observed by Harms (1991) 
when feeding time was changed from morning 
to afternoon. Wilson and Keeling (1991) also 
speculated that a change in time of lay or 
increased transit time of the egg through the 
oviduct, could be responsible for the delay in 
time of oviposition observed when broiler 
breeder hens were fed in the afternoon. A study 
by Spradley et al. (2008) reported that broiler 
breeders fed twice a day laid more and heavier 
eggs through 42 weeks of age and had better 
overall body weight uniformity than those fed 

once a day. Chen et al. (2006) reported that 
high glucose availability due to hyperphagia in 
broiler breeders could result in lipotoxicity 
and ovarian dysfunction. This thereby hinders 
fertility and hatchability which are major 
parameters of reproductive performance 
and are most sensitive to environmental and 
genetic influence. 
 Several feeding regimes systems 
are applied to improve the performance of 
fertile egg production in poultry. The usual 
procedure is to feed broiler breeder hens once 
a day particularly in the morning. Cave (1981) 
evaluated different feeding schemes for female 
broiler breeders from 24 to 63 weeks of age, 
and reported no difference in egg production. 
The lowest body weight gain, together with the 
heaviest egg mass, indicated that more frequent 
feeding allowed better partition of nutrients 
for egg formation instead of body tissue. 
 Feeding time seems to have the 
potential to influence the performance of 
adult broiler breeder flocks and it is thus 
of great importance (Backhouse and Gous, 
2006). Formerly, feeding breeders in the late 
afternoon was a standard procedure, but latter 
study (Leeson and Summers, 2000) showed 
that choice of feeding time for adult breeders 
could influence the production of settable 
eggs, egg shell quality, fertility and hatchability. 
The authors further stated that feeding in the 
late afternoon resulted in probable reduction 
of mating activities and the increase of the 
amount of broken eggs because the hens are 
more interested in feeding than in mating 
activity and there are more aggression between 
males. Additionally, the later the hens are fed 
the higher the chances for the production 
of eggs with abnormal shells resulting in a 
reduction in hatchability (Clunies et al., 1993). 
Hence, choosing an adequate feeding system as 

production journalière similaire d’œufs. Le taux de survie était meilleure (p <0,05) au temps d’alimentation 
de 3 h a.m. (85,16%) et le plus faible chez les poulets de chair reproducteurs soumis au temps d’alimentation 
de 5 heures du matin. L’alimentation n’a pas eu d’impact négatif sur le développement embryonnaire. On a 
alors conclu que l’alimentation des poulets de chair reproducteurs à 3 heures du matin ou à 5 heures du 
matin dans un environnement tropical améliorait la production d’œufs et le potentiel d’éclosion.  
   
Mots-clés : poulets de chair reproducteurs, production d’œufs, temps d’alimentation, développement 
embryonnaire
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well as the best time in the day for providing 
the feed could be considered among the 
most important practices, which help small 
poultry producers to achieve the best possible 
production performance especially under 
hot and humid climatic conditions in tropical 
countries. The adequate time in the day for 
poultry feeding, especially in hot regions, could 
be considered as one of the most important 
factors that play an important role in the body 
thermo-regulation of birds (De Avila et al., 
2003; Ashour et al., 2004). This study therefore 
aimed at determining the effects of changing 
the time of poultry feeding in the dry season 
and at cooler hours in a tropical environment 
in a broiler breeder farms on the productive 
and reproductive performance of the birds.

Materials and methods

Experimental site 
 The research was conducted at 
Obasanjo Farms Nigeria Ltd., Igbo-Ora 
breeder’s Farm, Oyo State, Nigeria. The site 
is situated in the rain forest zone of Nigeria, 
on latitude 7026’1.79” N and longitude 
3017’16.37” E with an elevation of 140m above 
sea level (Google earth, 2016).

Experimental birds and management          
 The experiment was conducted using 
240 Marshal Broiler breeder flocks for eight 
weeks between 40 to 48 weeks of age. These 
birds were randomly assigned to 3 treatment 
groups, with four replicates per treatments. 
The birds were housed in a fenced hall, with 
cages equipped with nipple drinker system. 
Room’s cleaning and disinfection programs 
were carried out in accordance with standards 
employed by the Farm. Prior to the eighth 
week data collection, the birds were allowed 
to get accustomed to the new feeding pattern 
for the first two weeks. The first four weeks of 
the experiment was scheduled for the feeding 
time and eggs were collected from the birds 
and taken to the hatchery on regular basis (not 
more than 5 days storage period). The second 
four weeks was then used for the monitoring 
of the eggs in the hatchery and the stages of 

the embryonic development.

Feeding Times 
 Three feeding times were used, 3.00 
am (as control; the practice on the farm), 5.00 
am and 7.00 am i.e. 3:00 hours, 5:00 hours and 
7:00 hours. All birds were fed once a day at 
the chosen varying feeding times on 135 g of 
feed per bird per day. All the treatments were 
replicated four times to contain 20 birds per 
replicate. The lighting schedules for the birds 
were for 12 hours of day light, 4 hours of 
artificial lighting and 8 hours of darkness. 

Data Collection
Laying performance of breeders
 Daily records of feeds consumed, 
mortality from the start of the experiment till 
the end of the experiment was recorded and 
used for this study.
1. Feed Conversion Ratio (FCR): This was 

calculated as the ratio of feed consumed 
(g) to weight of hen-day egg laid (g): 
FCR = {Total feed intake (g)/Total egg 
produced (g)}

2. Hen-day production (HDP): This was 
measured by the ratio of the egg laid in a 
day divided by the number of birds alive 
multiplied by 100.
HDP = (Egg laid per day/β of birds alive) 
*100 %

3. Breeder house mortality: This was a 
measure of birds that are alive, which gave 
an indication of the survivability of the 
breeder stocked. It was calculated by the 
formula: 
Breeder house survivability = (β of broiler 
breeders that are alive/ Total β of broiler 
breeders in stocked) *100 %

   
Percentage Egg production
 This was calculated by the ratio of the 
total number of eggs produced to the total 
number of birds stocked per pen multiplied by 
100. That is:
Percentage egg production = (Total β of eggs 
produced/Total β of birds stocked per pen) 
*100

Effects of Varying Feeding Times on Fertility and Hatchability of Broiler Chicken Breeders in a Tropical Environment
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Fertility Test
 This was determined on the 5th day of 
incubation. A total of 390 eggs set were moved 
into the candling room and candling was done 
to check for fertility. Clear eggs (eggs with no 
living shrimp-like structure) were separated. 

Percentage Fertility
 This was calculated as the number of 
fertile eggs divided by the number of eggs set 
and multiplied by 100% Fertility = (β of fertile 
eggs/β of eggs set) *100
 The percentage infertile (% infertile) 
eggs was determined by subtracting the 
percentage fertile eggs from 100.

Percentage Hatchability
 This was determined by the ratio of 
number of chicks hatched to the number of 
fertile eggs multiplied by 100% Hatchability = 
(β of chicks hatched/β of fertile eggs) *100

Determination of Embryonic Development
 A total number of three hundred and 
thirty-six (336) hatching eggs (4 eggs from each 
replicate of 3 treatments) at days 1, 3, 5, 7, 10, 
15 and 18 of incubation were broken into petri 
dishes for the determination of embryonic 
development. Also, 4 eggs (an egg per replicate) 
from each treatment were gently broken to 
determine the weight of the growing embryo, 
the amount of remaining yolk, albumen and 
moisture loss. Pictures of the more pronounced 
development of the embryo were taken. 

Chick Quality Assessments
 Ten chicks were picked at random from 
each treatment to assess chick quality using 
PASGAR® score for parameters observed 
(Meijerhof, 2009). For each chick, the average 
score was calculated. The parameters evaluated 
include the following:
1. Chick Vitality: if when the chick is made 

to lie on its back and it sits up immediately 
(score=0) but if it takes more than 3 
seconds to sit up (score=1).

2. Navel: the navel is normal when it is 
completely closed and all yolk is absorbed 
(score=0). If navel is open and/or a dried 
cord can still be seen (score=1).

3. Hock Joint: if the hock joint is not 
enflamed and have a normal colour 
(score=0). But if the hock joint is enflamed 
and/or red (score=1).

4. Beak: if the beak is clean and the nostrils 
are closed (score=0), but if the beak is dirty 
and/or has a red dot (score=1).

5. Abdomen: the size of the abdomen 
depends on the size of the yolk sac and 
is essentially linked to temperature and 
humidity in during incubation. If the chick 
has a soft abdomen (score=0), but if the 
abdomen is hard and the skin is stretched 
(score=1).

Statistical Analysis
 Data obtained were subjected to 
completely randomized design. Significantly 
(p<0.05) different means among variables were 
separated using Duncan’s multiple range test as 
contained in SAS (2004).

Results 

Effects of feeding times on egg production of broiler 
chicken breeders 
 Table 1 shows the effects of feeding 
time on the total egg production of broiler 
chicken breeders. Significant (p<0.05) 
difference was obtained only in the hen-day egg 
production among the treatments. Comparable 
values of 69.19% and 69.83% were observed in 
broiler chicken breeders on 3 and 5 am feeding 
times, respectively and these were significantly 
(p<0.05) higher than 60.55% recorded in birds 
on 7 am feeding time.  

Effects of feeding times on egg fertility and 
hatchability of broiler chicken breeders 
 The effects of feeding time on egg 
fertility and hatchability of broiler chicken 
breeders in tropical environment are shown 
in Table 2. Feeding times significantly (P<0.05) 
affected the average number of chicks hatched 
and the percentage hatchability. Broiler chicken 
breeders on feeding times 3 am and 5 am 
recorded similar values in the average number 
of chicks hatched and percentage hatchability. 
Birds on 7 am feeding time recorded the least 
(25.34) average number of chicks hatched and 

Sogunle O M, Kareem S O, Egbeyale L T, Adeosun O J and Ojo J 
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the poorest percentage hatchability (90.53 %). 
The other parameters measured were not 
significantly (p>0.05) affected by the feeding 
times. Broiler chicken breeders on 3 am and 5 
am feeding times recorded numerically higher 
values (90.31 and 84.84 eggs, respectively) in 
egg laid compared to the birds on 7 am (79.69 
eggs) feeding time. The same observation was 
made for the egg set across the treatments. 
However, birds on 5 am feeding time recorded 
numerically highest percentage fertile eggs 
(91.27 %) and percentage infertile eggs (9.57 
%) than birds on 3 am and 7 am feeding times.
Effects of Feeding Time on survivability of 
Broiler Chicken Breeders 
 Table 3 shows the effects of feeding 
time on the survivability of broiler chicken 
breeders in a tropical environment. The best 
(P<0.05) survivability was obtained in broiler 
chicken breeders on 3 am feeding time (85.16 
%) followed by birds fed at 7 am (74.69 %) 
while the poorest survivability was observed in 
broiler chicken breeders on 5 am feeding time. 

The other parameters measured were not 
significantly (P>0.05) influenced by the feeding 
times.

Effects of Feeding Time on the quality of chicks of 
Broiler Chicken Breeders 
 Table 4 shows the effects of feeding 
time on the quality of chicks of broiler chicken 
breeders in a tropical environment. Feeding 
times did not significantly (p>0.05) influence 
the average chick weight, vitality of the chicks, 
navel, hock joint, beak and abdomen. 

Effects of feeding time on embryonic development 
of broiler chicken breeder eggs
 Plates 1 to 7 show the embryonic 
development of broiler chicken breeder 
eggs as affected by the feeding times. It was 
observed that feeding did not impact negatively 
on the embryonic development hence at every 
stage of measurement, a plate describes the 
development irrespective of the feeding times. 

Table 1: Effect of feeding time on total egg production of broiler chicken breeder birds

Table 2: Effects of feeding time on egg fertility and hatchability of Broiler chicken breeders 

Feeding time
Parameter 3 am 5 am 7 am
Feed intake (g/bird/day) 126.02±5.59 117.64±1.20 126.23±1.09
Average egg mass (g) 45.27±3.20 47.81±4.49 38.60±1.31
Average egg laid 90.31±3.89 84.84±4.78 76.69±2.71
Feed conversion ratio 1.95±0.15 1.73±0.05 1.98±0.01
Hen-day egg production (%) 69.19±1.10a 69.83±4.05a 60.55±1.65b

Feeding time
Parameter 3 am 5 am 7 am
Average number of eggs laid 90.31± 3.89 84.84± 4.76 79.69± 2.71
Average number of eggs set 32.75±2.68 31.50±2.56 30.75±2.56
Average number of fertile egg 29.75±2.72 28.75±1.38 28.00±1.47
% Fertile eggs 90.84±2.91 91.27±2.90 91.06±3.53
Average number of infertile eggs 3.00±0.41 2.75±0.48 2.75±0.25
% Infertile eggs 9.16±1.43 9.57±1.33 8.94±1.36
Average number of chicks hatched 28.67±2.72a 27.69±1.75a 25.34±0.75b

% Hatchability 96.39±0.37a 96.32±1.57a 90.53±2.52b

a,b: Means on the same row having different superscripts are significantly (p<0.05) different

a,b: Means on the same row having different superscripts are significantly (p<0.05) different
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Plate 2. Embryonic development at day 3 (x 10)

Plate 3. Embryonic development at day 5 (x 
10) 

Table 3: Effects of feeding time on survivability of broiler chicken breeders 

Table 4: Effects of Feeding Time on the Quality of chicks of Broiler Chicken Breeders

Feeding time
Parameter 3 am 5 am 7 am
Feed intake (g/bird/day) 126.02± 5.59 117.64± 1.20 126.23± 1.09
Average number of eggs laid 90.31±3.89 84.84±4.76 79.69±2.71
Feed conversion ratio 1.95±0.15    1.74±0.05 1.98±0.01
Breeder house survivability (%) 85.16±9.82a 63.72±3.96b 74.69±2.02b

Feeding time
Parameter 3 am 5 am 7 am
Average chick weight (g) 41.73±0.91 42.08±0.71 39.93±1.35
Vitality 2.00±0.41 2.50±0.50 1.75±1.18
Navel 0.75±0.48 0.25±0.25 0.75±0.25
Hock joint 0.00±0.00 0.00±0.00 0.00±0.00
Beak 0.00±0.00 0.00±0.00 0.00±0.00
Abdomen 0.00±0.00 0.00±0.00 0.00±0.00

a,b: Means on the same row having different superscripts are significantly (p<0.05) different

a,b: Means on the same row having different superscripts are significantly (p<0.05) different

 Plate 1 shows the picture of the 
first day of incubation. No development of 
embryo could be observed at this stage. The 
development of blood vessel and formation 
of appendages could be seen in Plate 2 which 
depicts the pictorial representation of an 
incubated chicken egg at day 3. Plate 3 shows 
the development of a growing chicken embryo 
on day 5 of incubation. The blood vessels were 
more obvious at this stage and formation of 
eyes could be observed. Day 7 of the embryonic 
development is shown in Plate 4; the eyes are 

Plate 1: Embryonic Development at day 1 (x10)

Sogunle O M, Kareem S O, Egbeyale L T, Adeosun O J and Ojo J 



697

Plate 4: Embryonic development day 7 (x 10)

Plate 5. Embryonic development at day 10 (x 
10) 

Plate 6: Embryonic development day 15  (x 10)

Plate 7: Embryonic development at day18 (x 10)

more conspicuous at this stage of incubation, 
also feather development could be observed. 
Plate 5 shows the embryonic development at 
day 10 of incubation; the head of the embryo 
is formed and the feathers are more obvious. 
The chick is well-developed, the eyes are 
more visible, beak, legs and feathers are well-
developed on day 15 of incubation which is 
depicted in Plate 6. Plate 7 shows the stage of 
incubation of chicken egg at day 18. All parts 
of the chick are well-formed and conspicuously 
well-developed at this stage.

Discussion

 In this study, significant differences were 
observed in the total hen-day egg production, 
birds fed at 3 and 5 am recorded higher hen-
day egg production than flocks fed at 7 am. This 
result contrasted the findings of Londero et al. 
(2016) who reported that egg production of 
broiler breeders was not affected by the time 
of feeding. The result obtained by Londero et 
al. (2016) could be attributed to the difference 
in the time of feeding of the experiment which 
was on single feeding of 8 am, twice feeing 
times of 8 am and 3 pm, and single feeding of 3 
pm. 
 Eggs laid across the treatments were 
not significantly affected by the varying times 
of feeding. This is however in agreement with 
the findings of Samara et al. (1996); De Avila 
et al. (2003); Backhouse and Gous (2006) who 
found out that the number of eggs produced 
per hen were not affected by feeding time. 
This study shows that average egg mass was 
not significantly influenced by different feeding 
times contrary to the findings of Backhouse and 
Gous (2006), who observed that feeding times 
and frequency affected egg mass. This could be 
due to difference in strains of breeders used in 
the experiments. 
 Feeding time has no effect on the feed 
intake of broiler breeders. This is in contrast 
with the findings of Ukachukwu and Akpan 
(2007) who reported a significant difference 
in the feeding regime of laying birds on 
restricted feeding. The difference between the 
present study and the findings by Ukachukwu 
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and Akpan (2007) could be as a result of the 
different management systems practiced.
 In poultry reproductive flocks, it is 
essential to achieve a large number of eggs 
with normal structure, optimal morphological 
composition and interior quality (Majid et al., 
2013). Egg laid were not affected by time of 
feed allocation. This confirmed the findings 
of Samara et al. (1996), that different feeding 
schedules had no effect on the egg production. 
Fertility among the treatments were not 
affected by feeding time as reported by 
Bootwella et al. (1983) who found out that 
feeding time had no effect on breeders’ fertility. 
Gibson (2006) also reported that different 
feeding schedules had no significant effect on 
fertility of broiler chicken breeders. However, 
the observed insignificance in the treatments 
could be as a result of timing and artificial 
insemination done for the breeders thereby 
confirming the reports by Penfold et al. (2000) 
in the endangered Northern Pintail duck. 
 Significant differences were observed 
in the breeder house mortality; birds fed at 
5 am and 7 am recorded a higher mortality 
rate than those fed at 3 am. This could be as 
a result of increase in temperature as the sun 
rises compared to when the birds were fed 
earlier at 3 am thereby causing heat stress for 
the birds. This result however is in agreement 
with Wilson et al. (1989), who observed that 
the time of feeding is a factor that may result 
in heat stress, due to the heat increment from 
exothermic reactions that occur during feed 
metabolism. The authors observed that there 
is an increased interior temperature 5 hours 
after feeding time which causes a remarkable 
increase in body temperature of the birds.
 Results from this study showed 
significant differences in the percentage 
hatchability at different times of feeding. This 
result corroborates the finding of Petek (2006) 
who reported that birds fed during the late 
hours of the morning and afternoon records a 
higher hatchability performance. Feeding time 
has no effect on the embryonic development 
of broiler eggs. The development followed the 
normal embryonic development similar to the 
finding of Tona et al. (2005). Moreover, feeding 

time has no effect on the chick weight of the 
broiler chicks across the treatments. This could 
be as a result of similarity in egg weight during 
incubation. Chick vitality, navel, hock, beak 
and abdomen were also not affected by the 
feeding time of the broiler breeders. The chicks 
observed recorded a healed navel, clean beak 
and of no deformities thereby confirming the 
findings of Tona et al. (2005).

Conclusion

 From the results of the experiment it 
could be concluded that:
1. Feeding broiler chicken breeders at 3 

am and 5 am had better hen-day egg 
production and hatchability

2. Survivability of broiler chicken breeders 
fed at 3 am was better than those fed at 5 
am and 7 am.

3. Embryonic development was not influenced 
by time of feeding.

Impact

 Based on this study, 3 am and 5 am 
feeding time could be recommended for a 
better productive performance of broiler 
chicken breeders in terms of hen-day egg 
production and higher percentage hatchability. 
However, for the best chicks’ survivability, 
feeding time of 3 am could be retained by the 
Broiler Breeder Farm.

Ethical approval: 
 All applicable international, national 
and/or institutional guideline for the care and 
use of animals were followed.

Informed Consent: 
 Consent of every individual included in 
this study was obtained.

Conflict of interest: 
 The authors hereby declare that they 
have no conflict of interest.

Sogunle O M, Kareem S O, Egbeyale L T, Adeosun O J and Ojo J 



699

Acknowledgment 

 The grants-in-aid for this project from 
the World Bank through the World Bank Centre 
of Excellence in Agricultural Development and 
Sustainable Environment, Federal University of 
Agriculture, Abeokuta, Ogun State, Nigeria is 
gratefully acknowledged.

References

Ashour, G. S., Ibrahim, A.M., Ismail and El-Kholy, 
K. H. 2004. Physiological reactions and biological 
performance of rabbits to summer heat stress. 2nd 
Conf., Physiological Response to Environmental 
Conditions, Fac. Environ. Agric. Sci., Suez Canal 
Univ., El-Arish, Egypt. 165-186pp.

Backhouse, D. and Gous, R. M. 2006. Responses 
of adult broiler breeders to feeding time. World’s 
Poultry Science Journal, 62: 269-281

Balnave, D. 1977. The effect of energy restriction of 
laying hens given either a single morning or single 
evening meal. British Poultry Science, 18: 115-119

Bootwalla, S. M., Wilson, H. R. and Harms, R. H. 
1983. ‘Performance of broiler breeders on different 
feeding systems’. Poultry Science, 62:2321-2325.

Cave, N. A. 1981. Effect of diurnal programs of 
nutrient intake on performance of broiler breeder 
hens. Poultry Science, 60:1287-1292.

Chen, S. E., McMurty, J. P. and Walzem, R. L. 2006. 
Over feeding induced ovarian dysfunction in broiler 
breeder hens is associated with lipotoxicity. Poultry 
Science, 86:70–81.

Clunies, M., Etches, R. J., Fair, C. and Leeson, S. 1993. 
Blood, intestinal and skeletal calcium dynamics 
during egg formation. Canadian Journal of Animal 
Science, 73: 517-532

De Avila, V. S., Penz, Jr A. M., Rosa, P. S., de Brum, P. 
A. R., Guidoni, A. L. and Ledur, M. C. 2003. Influence 
of feeding time on sexual maturity and carcass 
composition in  female broiler breeders. Rev Bras 
Cienc Avic, 5:189-196

Gibson, L. C. 2006. Influence of feeding methods 
during early lay in broiler breeder hens. An M.SC 

degree thesis Submitted to the Graduate Faculty of 
the University of Georgia, pp 1-69.

Google earth 2016. http//earth.google.com

Harms, R. H. 1991. The influence of changing time 
of feeding on performance of broiler breeder hens. 
Poultry Science, 70:1695-1698.

King`ori, A. M. 2011. Review of the Factors That 
Influence Egg Fertility and Hatchability in Poultry. 
International Journal of Poultry Science, 10: 483-492. 

Leeson, S. and Summers, J. D. 2000. Broiler breeder 
production. Published by Nottingham University 
Press Manor Farm, Church Lane Thrumpton, 
Nottingham NG11 0AX, England, pp. 339.

Londero, A., Rosa, A. P., Vivas, C. E. B., Orso, C., 
Fernandes, M. O., Paixão, S. J., Giacomini, C. B. S., 
Andrade, C.M. and Palma, H.E. 2016. The effect of 
different feeding schedules on egg quality, blood, 
and bone parameters in broiler breeders, Animal 
Reproduction, 13 (1):14-20

Meijerhof, R. 2009. The influence of incubation on 
chick quality and broiler performance. Australian 
Poultry Science Symposium, 20, 167-170.

Penfold, L. M., Wildt, D.E., Herzog, T. L., Lynch, 
W., Ware, L., Derrickson, S. E. and Monfort, S. I. 
2000. Seasonal patterns of luteinizing hormone, 
testosterone and semen quality in Northern Pintail 
duck. Reproduction Fertility and Development, 12: 
229-235.

Petek, M. 2006. Effect of feeding time on laying 
and reproductive performance of pharaoh quail 
(Coturnix coturnix Pharaoh) housed in different 
cage systems. Asian-Australian Journal of Animal 
Science, 19:67-71. 

Samara, M. H., Robbins, K. R. and Smith, M. O. 1996. 
Interaction of feeding time and temperature and 
their relationship to performance of the broiler 
breeder hen. Poultry Science, 75:34-41.

SAS Institute Inc. 2004. SAS/STAT® 9.1 User’s guide 
Cary, NC.

Spradley, J. M., Freeman, M. E., Wilson, J. L. and Davis, 
A. J. 2008. The influence of a twice-a-day feeding 
regimen after photo stimulation on the reproductive 

Effects of Varying Feeding Times on Fertility and Hatchability of Broiler Chicken Breeders in a Tropical Environment



700

performance of broiler breeder hens. Poultry. Sci. 
87:561–568.

Tona, K., Onagbesan, O., Bruggeman, V., Mertens, K. 
and Decuypere, E. 2005. Effects of turning duration 
during incubation on embryo growth, utilization of 
albumen, and stress regulation. Poultry Science, 84, 
315-320.

Ukachukwu S. N. and Akpan U. O. 2007. Influence of 
Level and Duration of Quantitative Feed Restriction 
on Post-Restriction Egg-Laying Characteristics 
and Egg Quality of Pullets. International Journal of 
Poultry Science, 6 (8): 567-572.

Wilson, H. R. and Keeling, L. J. 1991. Effect of time 
of feeding on oviposition time and production 
parameters in broiler breeders. Poultry Science, 
70:254-259.

Wilson, H. R., Ingram, D. R., Mather, F. B. and Harms, 
R. H. 1989. Effect of daily restriction and age at 
initiation of a skip-a-day program for young broiler 
breeders. Poultry Science, 68: 1442-1446.

Zuidhof, M. J., Carney, V. L., Schneider, B. L., Korver, D. 
R. and Robinson, F. E. 2014. Growth, efficiency, and 
yield of commercial broilers from 1957, 1978, and 
2005, Poultry Science, 93:1–13.

Sogunle O M, Kareem S O, Egbeyale L T, Adeosun O J and Ojo J 


