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Abstract
In an experiment carried out to determine the effects of using different litter materials on the growth performance and wholesomeness of broiler meat 
for consumption, one hundred and fifty day old broiler chicks were purchased from a commercial hatchery. The chicks were reared for eight weeks 
and thereafter examined for carcass quality and bacterial load. Wood shavings (control) and saw-dusts, both from Brachystegia eurycoma wood; rice- 
husks, sand and grass (Eleusine indica) were used as the study litter materials. These constituted the five treatments, each replicated thrice in a 
completely randomized design. Ten  broiler chicks were weighed and randomly assigned per replicate. Data were taken per replicate on weekly basis. 
The results showed that birds reared on rice husks were significantly affected (P<0.05) in weight gain in the first two weeks of the experiment, 
while feed consumption and feed conversion ratios were not significantly affected (P>0.05) by all the treatments. Belly fat alone was significantly 
affected (P<0.05) by type of litter materials in all carcass and organ parameters tested. Mortality rate of experimental birds were less than 3.5% 
throughout the period of the experiment. Bacterial counts of  3.4 x 103 and 7.5 x 103 colonies formed per unit (CFU) were found in the duodenum of 
broilers reared on grass and wood shavings, respectively. Bacterial isolates from the pure cultures included Streptococcus faecalis, Esherichia coli,
Staphylococcus aureus, Klebsiella and Salmonella species.  These results showed that any of the litter materials used in this study could be used for 
rearing broiler chickens on a deep litter system. Also, meat of broiler chickens reared on the study litter materials are safe and wholesome for human 
consumption. 
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Introduction
Litter materials are the beddings used to cover the floor of poultry 
pens or houses in a deep litter system. These materials serve 
some important functions such as moisture absorption and 
promotion of drying environment, dilution of fecal materials and 
insulation of chicks from the cold effects of the ground 6. Various 
materials have been used as litter at a point in time or the other, 
while some are still being investigated. The use of these materials 
depends on their availability in a particular locality and/or other 
factors of economic advantage including their post-bedding 
usage 3, 5, 10.
    In broiler production, the quality of chicks, feed and water to be 
used had always received much attention, but such is not paid to 
the quality of litter materials used to rear them. This attitude has 
been described as unfortunate and also indicated that broilers 
would not perform to their genetic potential in a poor environment. 
This is because, the quality of the environment depends highly 
on the quality of the litter 1.
  The fact that broilers are prone to litter-eating make them 
vulnerable to consuming litter materials and consequently may 
ingest bacteria that may cause the broiler meat not safe for 
consumption. 

   It is therefore important that litter materials used for rearing 
broilers in a deep litter system be evaluated for both the growth 
performance and safety of such broiler meat for human 
consumption.
    Other factors that may determine the suitability of a material as 
a good litter source include high absorbent nature, a good drying 
time, ready availability and non-toxicity (as birds are given to 
litter-eating). Some litter materials, though readily available and 
cheap, may adversely affect broilers. For instance, the cost of 
poor litter condition to broilers have been conservatively estimated 
on a single broiler house with a capacity of 20,000 birds to be 
$630.00 6 . 
   Similarly, in some studies involving the use of recycled paper 
materials and shredded newspaper as alternative bedding 
materials, some of the paper products were found to be high in 
litter moisture and caking levels, resulting in carcass defects thus 
culminating to potential loss 3, 7, 8.
   In South West Nigeria, because of the availability of sawmills, 
the conventionally used litter material is the wood-shaving. 
Though not maximally exploited, some other materials equally 
available within the zone are saw-dusts, rice-husks (wastes from 
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the rice mills), sand and dried grass. Therefore, this study sought 
to investigate the use of these materials as potential alternative 
floor beddings for rearing broilers with the aim of producing healthy 
and wholesome broiler meat for human consumption. 

Material and Methods
Experimental chicks: A total of one hundred and fifty day old 
broiler chicks were obtained from a commercial hatchery for the 
experiment.

Litter materials: Woodshavings and saw-dusts from the same 
wood type (Brachystegia eurycoma), rice-husks, sharp sand (from 
erosion deposits) and grass (Eleusine indica) (air dried at room 
temperature, cut to 25-30 mm lengths) were used. 

Experimental layout: Ten broiler chicks were weighed and 
randomly assigned per replicate in a completely randomized design. 
The study litter materials constituted the five treatments of this 
experiment with woodshavings as control. Each treatment was 
replicated thrice to a depth of about 75 mm per replicate. Used 
litter materials were removed and replaced with equivalent fresh 
litter every fortnight till the end of the experiment. Feed and water 
were provided ad libitum for all the birds throughout the eight 
weeks of the experiment. Medication and vaccinations against 
endemic diseases were routinely done. Birds from each replicate 
were weighed on weekly basis starting from Day 1. Feed 
consumption of the birds per replicate were estimated on weekly 
basis. The percentage mortality of the birds was recorded per 
replicate per week. 

Organ and carcass measurements: At the end of the experiment, 
one broiler chicken per replicate was randomly selected, weighed 
and slaughtered, scalded and de-feathered. The dressed and 
eviscerated weights were expressed in percentages of the live 
weights, while the carcass and organ parameters were expressed 
in g/kg body weight. 

Bacteriological examination:Test samples were taken from the 
heart, liver and duodenum of freshly eviscerated broiler chickens 
randomly selected from each treatment group. The samples were 
cultured and incubated at 37oC for 24 hours and thereafter 
inspected for growth (appearance of colonies). The numbers of 
colonies were expressed as colonies formed per unit (cfu). Well- 
separated colonies from the culture plates respectively were 210 
fished out, rubbed over prepared agar slants and incubated at 
37oC for 24 hours. They were then stored in the refrigerator for 
further studies to identify the isolates.

Drops from each of the pure cultures were placed on clean glass 
slides and Gram stained. Motility test was carried out using the 
Donovan’s median. Biochemical examinations carried out included 
the catalase, oxidase, coagulase and indole test as well as sugar 
fermentation and oxidation fermentation (O/F) tests, respectively. 

Statistical analysis: Data on growth performance, carcass and 
organ measurements were subjected to analysis of variance 
(ANOVA) 4,  9.

Results and Discussion
Weight gain: At Weeks 1 and 2, broiler chickens on rice-husk 
litter materials recorded a remarkable increase in weight gain when 
compared with other chickens on different litter materials (Table 
1). This indicates that rice-husk litter material used in rearing the 
broilers in this study group significantly (P<0.05) affected the 
weight gain of the broilers within the first two weeks of their life 
(78.93+4.4 and, 264.53+3.9 g for the two weeks, respectively) 
consequent of much litter eating of rice-husks. This observation 
was not experienced beyond this age. This is slightly different 
from the results obtained by some early workers 9,  10 who recorded 
no significant difference in broiler chickens reared on different 
types of litter materials (saw-dust, paddy straw, sand and rice- 
husks).

Feed consumption: Broilers reared on sand, wood shavings 
(control) and grass litter materials recorded the highest average 
feed consumption at Weeks 1- 5 (Table 2). This may be because 
the broilers under these treatments concentrated more on the feed 
provided. The lowest average feed consumption rates were 
recorded in broilers reared on sawdust (at Weeks 1- 2 and 5 - 6) 
and rice-husk (at Weeks 3 - 4). The reason for this might be due to 
more litter eating and while less attention was paid to feeding on 
the actual feed. Conversely at Weeks 7 and 8, broilers on sand 
treatment recorded lowest feed consumption. However, these 
variations were not significant (P>0.05) when compared with values 
obtained from other treatment groups reared on different litter 
materials. 

Feed conversion ratio (FCR):  Feed conversion ratio was highest 
at the 7th week for broilers reared on sand litter material and at 
Weeks 1 and 2 for rice-husks. Thereafter, the values obtained did 
not show any significant differences. However, the values did not 
follow any pattern relative to the litter materials used (Table 3). 
This finding is in agreement with some works 1,  2 for chicks reared 
on rice-husk, sawdust and sugar baggass. 

Carcass characteristics: Belly fat was significantly affected 
(P<0.05) by sand and grass (Table 4). This might not be 
unconnected with the rough and gritty nature of these bedding 
materials as the adult (matured) broilers prefer to rest on their 
bellies.

Relative organ weights: The study litter materials did not show 
any significant difference (P>0.05) on relative organ weights 
(Table 5). However, numerical values for heart (4.47+ 0.10 g/kg 
body weight) were found to be the same for broilers on 
woodshavings (control) and sawdust. This may probably be as a 
result of the influence of the same wood type, Brachystegia
eurycoma.

Mortality:  Mortality rate of  3.33% was recorded throughout the 
period of the experiment. It is, however, worth noting that 3 chicks 
on sand and 2 on saw-dust litter materials had their crops impacted 
in the first and second week of life, respectively. 

Bacteriological examination: The heart and liver samples of 
broilers in all study litter materials were free of any bacterial isolate 
while the duodenum recorded counts of 3.4 x 103 and 7.5 x 103
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(CFU) on those reared on woodshavings (control) and grass 
respectively (Table 6). This suggests that the organs (heart and 
liver) were not affected by the litter materials used as they were 
free of any bacterial colonies. 
   Biochemical tests on the bacterial isolates from the duodenum 
of broilers reared on the different study litter materials were 
Streptococcus faecalis, Escherichia coli, Staphylococcus aureus,
Klebsiella and Salmonella species (Table 7). 
    These bacteria are normal flora of the intestinal tract of animals 
and may not produce disease if restricted within the confines of 
the intestine under appropriate pH and health conditions. 

Conclusions
This study showed that wood-shavings, rice-husks, sawdust, sand 
and grass can be used as bedding materials in rearing broiler 
chickens as they do not significantly affect (P > 0.05) the weight 
gain, feed consumption, feed conversion ratios, carcass and organ 
measurements of the birds. 
    Meat from broilers reared on these different litter materials can 
be claimed to be safe and wholesome for human consumption as 
the bacterial isolates from the duodenum of the experimental 
chickens  were the normal gut flora of animals. 
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Treatments Liver Heart Duodenum

Wood-shavings 0.0 x 103 0.0 x 103 7.5 x 103

Rice-husks  0.0 x 103 0.0 x 103 7.0 x 103

Saw-dusts 0.0 x 103 0.0 x 103 3.5 x 103

Sand 0.0 x 103 0.0 x 103 3.9 x 103

Grass 0.0 x 103 0.0 x 103 3.4 x 103

Table 6. Total bacterial counts from the various organs of broiler 
chickens reared on different litter materials. 

Values are expressed as colony formed per unit (cfu). 

Key: Probable organisms. 1 = Streptococcus faecalis, 2 = Escherichia coli, 3 = Staphylococcus aureus,
4 = Klebsiella sp., 5. Salmonella sp., 6. R = rod, S = sphere, + = positive, N = negative, F = fermentation, 
A = acid, G = gas. 

Test                               Isolate 

1          2             3               4                5 

Gram reaction 

Shape of cell 

Motility 

Catalase

Oxidase

Spore

Indole

Coagulase

Sugar fermentation 

Glucose

Sucrose

Lactose

Mannitol

Galactose

Fructose

Oxidation/fermentation 

+           -             +              -                 - 

S           R            S              R               R 

-            +             -              -                + 

-            +             +             +               - 

-            -              -              -                - 

-            -              -              -                - 

-            +             -              -                - 

-            -             +              -                - 

A          AG          A            AG           AG 

+           +             +              +               - 

+           +             +              +               - 

+           A             +              +              A 

A          +             AG        

-            -              +               +              - 

-/F        -/F           -/F             OF          -/F   

Table 7. Biochemical characterization of bacterial isolates from 
duodenum of broilers reared on different litter materials. 
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