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Egg laying performance of guinea hens 

reared on two production systems, floor and 

cage, was evaluated using 60 guinea pullets 

for either production systems. The birds 

were randomly selected from an existing 

guinea fowl population reared at the 

Teaching and Research Farm. Parameters 

monitored were age at sexual maturity, body 

weight at first egg, egg number, egg weight 

and egg mass till 72 weeks of age. Birds 

reared under both production systems had 

access to ad libitum feed and water and were 

under similar routine practices. Data 

collected from both groups were compared 

using the unpaired t-test. 

The result indicated that production system  

had no significant effect (P>0.05) on age at 

first egg, body weight at first egg, total feed 

intake to first egg, egg weight and number of 

eggs laid. However, birds kept in cages 

came into lay 21 days before those kept on 

the deep litter and had slightly lower body 

weight at first egg.  

Results obtained revealed that though birds 

raised in cages had lower feed intake, better 

feed efficiency and attained sexual maturity 

earlier, they laid 8.59 eggs less (P>0.05) 

than birds on the litter. 

Key words:   Guinea hen, sexual maturity, 

deep litter, cage. 

 

Livestock in Pakistan is an integral part for 

Generally, the environments to which 

poultry birds are exposed including the 

housing system, feed and feeding, climatic 

factors and management systems have been 

reported to affect their performance (1, 22). 

Guinea fowl has been successfully raised 

under both the intensive and semi-intensive 

management systems (10, 6) as well on the 

extensive system but with lower 

performance. Ayorinde and Okaeme (14) 

and Ayorinde (7) reported that under 

improved intensive management, local 

guinea fowls came into lay between the ages 

of 25 and 36 weeks while those in the wild 

commence laying at 36 to 48 weeks of age 

with each hen laying only 12 to 20 eggs per 

breeding season. Hens kept in battery cages 

are reported to come into lay earlier and lay 

more eggs than those kept on the deep litter 

(8; 16). On the deep litter, annual egg 

number varies from 40 to 120 per season 

while caged birds lay between 45 and 135 

eggs (12, 13). According to Ayorinde et al. 

(15) and Ayorinde (7), the improved stock 

came into lay between 24 and 28 weeks of 

age, laying 80 to 200 eggs over an eight-

month period on the floor and an average of 

157 eggs in cages. Although the intensively 

kept stocks can lay over a period of 10 

months (16),  the greatest percentage, 90 – 

95%, was laid during the rainy months of 

April to October (9). Naturally in the wild, 

guinea fowls are more resident at areas with 

persistent water where there are available 

green leaves, insects, arthropods and worms 

that they can feed on and are able to produce 

more fertile eggs (29).  It has also been 

reported (unpublished) that guinea fowls 

kept under the semi-intensive system that 

had access to green grasses and insects kept 

on laying during the dry season. While 

growth and reproductive performance 

differences under varying systems of 

management have been reported by a 

number of authors (16, 19, 30), the actual 

causes and level of differences have not 

been well documented. If it is possible to 

clearly understand these differences, then 

they can be applied in production steps to 

bring about increased performance and 

production. This study was therefore 

designed to elucidate the factors responsible 

for differences in the reproductive 
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performance of caged and deep litter raised 

guinea fowls.  

 

MATERIALS AND METHODS 

The experimental birds were randomly 

selected from an existing flock at 20 weeks 

of age, the birds had been reared either on 

the deep litter or in cages. The group of 60 

to be raised on the deep litter was divided 

into three replicates of 20 birds per pen with 

a floor space of 8 birds per m
2 

while the 60 

birds to be raised in the metabolic cages 

were transferred into individual laying cages 

measuring 45.7 x 40.6 x 35.6cm. The birds 

had been reared on a diet containing 20% 

crude protein and 2800kcal metabolizable 

energy from 8 weeks of age. At 24 weeks of 

age, a diet containing 18% crude protein and 

2750kcal metabolizble energy (Table 1) was 

fed till the hens were 72 weeks old. Feed and 

water were supplied ad libitum throughout 

the experimental period. 

Data Collection 

Feed intake: Feeds were weighed into 

individual labelled bags weekly for each 

replicate for the different birds on the litter 

and each caged bird and the left over 

weighed at the end to obtain the feed intake.  

Body weight: The body weight of each bird 

was measured fortnightly in grams till they 

were 52 weeks of age, using a top loading 

weighing scale. From the body weights, the 

following were calculated: 

 Body weight gain/bird: This was calculated 

as the difference in mean body weight of 

birds in the present week and the mean body 

weight in the previous fortnight. 

Feed per dozen eggs: Efficiency of feed 

utilization was calculated as the quantity of 

feed consumed to lay a dozen eggs over a 

period of time. 

Age at first egg: The age (in days) at which 

birds in each group started to lay was 

recorded. 

Weight at onset of lay: The body weights of 

the birds were recorded in grams as soon as 

they laid the first egg. 

Egg number: The total number of eggs laid 

by each group weekly during the 

experimental period was recorded.  

Egg weight: Egg laid by each bird was 

weighed on a daily basis, and the average 

Table 1: Composition of Diets Fed to the Experimental Birds 

 Growers Layers 

Ingredients%  (8–24 

weeks) 

 (24–72 weeks) 

Maize 43.00 58.90 

Groundnut cake 4.00 22.80 

Corn bran - - 

Wheat offal 5.00 3.00 

Blood meal -            - 

Palm kernel cake 2.50 - 

Maize bran 17.00 - 

Soybean cake 15.00 3.40 

Fish meal 7.00 3.80 

Limestone 0.50 1.00 

Bone meal 0.30 2.40 

Salt 0.25 0.25 

Methionine 0.10 0.10 

Lysine 0.10 0.10 

Premix* 0.25 0.25 

Total 100 100 

Analysis   

Protein % (Determined) 19.98 18.04 

Energy Kcal/kg (Calculated) 2786 2750 

*Provide per kg of diet Vit A: 8,000IU, Vit D3: 1,200IU, Vit E: 3IU, Vit K3: 2mg, Vit B2: 8mg, 

Vit B3: 10mg, Manganese: 80mg, Zinc: 50mg, Copper: 2mg, Iodine: 1.2mg, Cobalt: 0.2mg, 

Selenium: 0.1mg.  
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weight for each group recorded.  

Egg Mass: This was measured as a product 

of the average egg weight and the egg 

number i.e Total number of eggs laid x 

Average egg weight. 

Statistical Analysis: Fortnightly mean 

values of each parameter obtained from the 

deep litter and battery cage groups were 

compared using the unpaired t-test. Data 

collected were analyzed using the SPSS 

Version 21 (SPSS IBM).  

r  =      ∑ (xy) 

    √ [(∑x
2
) * (∑y

2
)] 

where:  

x = xi - x,  

xi is the x value for observation i,  

x is the mean x value,  

y = yi - y,  

yi is the y value for observation i, and  

y is the mean y value. 

 

RESULTS 

Feed intake (Table 2) was significantly 

(P<0.05) higher in birds on the litter than in 

birds in cages with birds on the litter eating 

1.93kg more. Feed per dozen egg was 

similar (P>0.05) between the two production 

systems. Weight change was similar 

(P>0.05) for both production systems. 

Average total weight gain to 52 weeks was 

1304.52g for birds raised in cages and 

1247.69g for those on the deep litter.  

Mortality was similar in both production 

systems.  

Egg Production 

Production system had no significant effect 

(P>0.05) on age at first egg (176.67 vs. 

197.67days for cage and deep litter, 

respectively), body weight at first egg, and 

number of eggs laid (Table 3) However, 

birds kept in cages came into lay 21days 

before those kept on the deep litter, and had 

slightly lower body weight (-14g) at first egg 

than birds kept on the litter. Total feed 

intake to first egg and egg number were 

higher (P<0.05) in birds raised on the deep 

litter. Birds on the litter consumed 1,887.30g 

more feed than those in cages to produce 

first egg but produced 8.59 eggs more than 

caged birds over the study period. However, 

egg weight was significantly higher 

(P<0.05) for birds in cages (38.57g vs. 

34.64g).  

Egg production started in the month of April 

in birds kept in laying cages, while birds 

kept on the litter came into lay three weeks 

later (in May). Birds raised under both 

production systems started egg production 

during the rainy season and were productive 

throughout the year though at different 

levels. Egg number increased steadily in 

both systems till July. Egg production had 

two peak periods (Figure 1) in both systems. 

Birds kept in cages had peak production in 

July (14.2) and October (14.68) while those 

on the litter had peaks in July (16.84) and 

September (15.46). Egg number decreased 

after September on the litter and after 

October in birds kept in cages.  

This decline coincided with the end of rainy 

season and continued progressively till 

January in caged birds and March for those 

Table 2: Effect of Production System on Performance of Guinea Hens 

Period 

(weeks) 

Feed Intake/bird 

(Kg) Weight Gain (g) 

Feed/dozen 

Egg (kg) Mortality (%) 

 Cage 20-52 21.74 531.02 2.72  0.05 

 Litter 20-

52 

SEM 

23.67* 

0.47 

596.69 

20.15 

2.72  

0.07 

0.02 

0.02 

*Means are significantly different, P<0.05 

 

Table 3: Laying Performance of Guinea Hens Raised Under Different Production Systems 

System  Age at first egg 

(days) 

Body weight at 

first egg (g) 

Total feed intake 

to first egg (kg) 

Average egg 

weight (g) 

Total Egg 

number 

Cage 176.67 1014.8 8.26  38.57* 95.76  

Litter 

SEM 

197.67 

5.86 

1028.8 

19.92 

10.15* 

0.49 

34.64 

1.02 

104.35  

7.43 

*Means are significantly different, P<0.05 
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on the deep litter. Thus the lowest egg 

number was recorded in January for birds 

kept in cages (1.64) and in March for birds 

kept on the litter (0.65) after which egg 

number increased again. 

 
Figure 3: Relationship between Egg Mass 

and Months of Production in Guinea Hens 

 

Mean egg weights (Figure 2) were 

consistently higher (P<0.05) in birds raised 

in cages than those raised on the deep litter 

over the different months. Birds kept on the 

litter however had higher weight at the 

commencement of lay. Though there were 

fluctuations in the rate of increase, egg size 

increased with advancement in laying cycle. 

Highest egg weight was recorded in 

November for birds kept in cages (40.14g) 

and in January for birds kept on the litter 

(36.13g). Egg mass (Figure 3) was higher in 

birds kept in cages between April and June 

and also between February and April. 

Highest egg mass was obtained in July for 

birds kept on the litter (585.02g) and in 

October (577.35g) for birds kept in the cage. 

Total egg mass to 72 weeks of age was 

3,693.46g for caged birds and 3,614.68g for 

those on the litter. 

 

DISCUSSION 

Body weights obtained in this study  for the 

birds at 20 weeks of age (893.86g for cage 

and 773.36g for floor) were found to be 

similar to the 819.20 ± 149.40 and 790 .18 ± 

185.65g reported by Ayorinde and Ayeni 

(12) for 20-weeks old indigenous birds 

raised in battery cages and litter system 

respectively.  

Some authors have reported that system of 

rearing had no significant effect on age at 

first egg especially if birds received uniform 

additional lightning schedule around 18 

weeks of age and are raised under similar 

management practices (27, 28). However, 

Ayorinde et al. (16) reported differences in 

age at first egg between different guinea 

fowl varieties and between free ranging, 

wild and intensively reared birds. In this 

study, though age at first egg was not 

significantly different, birds kept in cages 

came into lay 21 days earlier than those kept 

on the litter. This agrees with the reports of 

Sekeroglu et al. (30) that hens kept in the 

cage system reached sexual maturity 10 days 

before the birds on the deep litter system. 

This is possibly because they were able to 

attain the threshold body weight required for 

egg laying at an earlier age. Birds in this 

study had higher age at lay (177 and 198 

days for cage and litter, respectively) 

compared with age reported by Adeyemo 

and Oyejola (2) for guinea hens fed varying 

levels of poultry droppings. Du Plessis and 

Erasmus (18) found that age at sexual 

   
Figure 1: Monthly Egg Production Pattern in  

Guinea Hens over a 52 Week Period 

 

Figure 2: Relationship between Egg Weight and 

Months of the Year in Guinea Hens 

 

                 P 1335 



 

Copyright © Society of Animal Science, Department of Livestock & Avian Science, Wayamba University of Sri Lanka  http://www.wayambajournal.com 

 

maturity showed a constant and significant 

effect on egg weight in each month of the 

year. Thakur et al. (32) also reported 

positive correlation between age at maturity 

and egg production. 

Body weights at first egg obtained in this 

study were similar for both production 

systems (1015g cage vs.1029g litter) and 

slightly higher than 978.83 ± 149.48g 

reported for indigenous pearl hens by 

Ayorinde et al. (5), but similar to 1163 ± 

85.02g reported by Oke et al. (26). The body 

weight and growth pattern of the local 

guinea fowl as obtained in this study suggest 

that the guinea fowl is closer to a light egg 

laying breed in view of the low mature body 

weight despite its initial rapid growth rate 

than it is to a meat strain. Thus techniques 

for obtaining higher or optimum body 

weight could be pursued since body weight 

at first egg has been reported to be a 

probable tool in prediction of egg weight 

(23, 4). Sowunmi et al. (31) and Agaviezor 

et al. (3) reported that the body weight at 

first egg depends to a large extent upon age 

as those that mature when relatively young 

weigh less than those that do not begin 

laying until they are somewhat older (3). 

At the onset of laying, rate at which the birds 

gained weight declined, and at a point 

weight losses were observed, suggesting that 

feed intake is converted to egg laying rather 

than laying of flesh. It has been reported that 

smaller birds at peak or shortly following 

their peak in egg production often do not 

have the physical capacity to consume 

enough feed to provide adequate energy and 

will be forced to rely on body stores (25). 

This puts these birds in negative energy 

balance with weight loss occurring during 

the peak in egg production as was observed 

in this study. Egg production declined 

slightly post-peak and this "post-peak" 

production drop was observed in both 

management systems. 

Egg numbers obtained in this study were 

similar for both production systems, though 

litter raised birds produced slightly higher 

number (+8.59) than those raised in cages. 

This is contrary to the reports of previous 

authors (17, 20) who reported significantly 

higher egg number and egg laying rates for 

birds kept in cages. Although caged birds 

came into lay earlier, it was at lower body 

weight. The floor raised birds thus 

compensated for late commencement of egg 

production by delaying till a higher body 

weight threshold required for high laying 

was reached. Efforts should therefore be 

made to ensure attainment of appropriate 

body weight before age at onset of egg 

production is reached.  

Birds on both production systems laid for 12 

consecutive months. The higher egg 

production between June and October 

coincided with the rainy season followed by 

a decline in production at the end of the 

rainy season. It has been opined that the 

decline during this period, coinciding with 

harmattan, suggests that the dry and dusty 

weather conditions might have an adverse 

effect on guinea fowl egg production (24). 

Goromela et al. (21) reported that seasonal 

fluctuation in availability of water and feed 

resources coupled with little or no 

supplements are possible factors responsible 

for poor egg production in the dry season. 

Konlan and Avornyo (24) who studied the 

effect of wetland guinea fowl egg production 

during the dry season have also suggested 

that availability and accessibility of water to 

guinea fowls directly or indirectly through 

feed contributes to eggs productivity and 

fertility.  

Results obtained in this study revealed that 

though birds raised in cages attained sexual 

maturity earlier, they had lower (P>0.05) 

egg production. However, the overall 

efficiency of production and body weight at 

end of lay (72 weeks of age), egg weight and 

total egg mass tended to favour cage rearing.  
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