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Abstract: Three hundred day-old Anak broiler chicks were used to assess the impact of different litter depths
on the performance of broiler chickens raised on sand and wood shavings litters. Chicks were randomly
assigned into two groups of three litter depths of 2, 4 and 6 cm each for both sand and wood shavings litter.
Performance, relative organ weight, carcass traits and haematological indices were used in assessing birds’
response. At the end of eight weeks, weight gain and feed conversion ratio were significantly (P<0.05) affected
while feed consumption was not. Most organ assessed in this experiment were not influenced (P<0.05) by the
varied litter depths except the kidney. The relative weights of wings, drumsticks, belly fat and shank were
significantly (P<0.05) affected among the carcass traits. On the whole, broiler on 4 cm litter depth of wood
shavings and 6 cm depth of sand litters performed better than those on the remaining litter depths.
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INTRODUCTION devices used, kind of flooring, ventilation system, litter

Broilers are fast growing special chickens reared for litter and its fertilizer value [7].
meat and reach between 1.4-1.8kg from 8-10 weeks [1]. Michael et al. [8] reported that birds readily dust
Under intensive housing, the deep litter system was bathe in wood shavings or other floor litter but if finer
traditionally found suitable for broiler production [2]. The materials such as sand is available they use this in
concern on how to manage broilers’ droppings (faeces) preference. In-line with this [9] reported that broilers
under intensive rearing led to the discovery of several increasingly performed many of their behaviours on sand
absorbents that were generally referred to as “litter”, from when given a choice, but if only one bedding type was
which the name deep litter system was coined. Litter provided they performed those behaviours with similar
materials help promote the evaporation of moisture and frequency on sand or wood shavings.
dissipation of gases from poultry droppings while turning Depth of the litter influences the performance of
the litter into a rich source of nitrogen [3]. dust-bathing behaviour of broilers [10]. He further

In Nigeria, wood shavings and other wood by- explained  that  contrary  to  popular  belief,  birds  are
products have been the litter materials of choice for broiler able  to  scratch;  peck  and  dust  bathe more often in a
producers for nearly as long as the commercial broiler thin  layer of  litter  in  which they are able to “dig down”
industry has existed. However [4] reported successful to  the  underlying  floor.  Therefore,  any litter condition
rearing of several broiler flocks on sand in comparison or  quality  that  can  hinders  dust  bathing  in  broilers
with pine shavings in a research setting. Though [5, 6] will  results  into  welfare problem for them [11]. On the
reported similar performance of broilers on both sand and depth  of  litter  in  the broiler house [1] suggested that
pine shavings, consideration needed to be given to some cool  sand  should  be  2cm deep and any other litter
factors for successful litter management. Such factors should  be   8 cm  deep,  while  [12]   reported   the   usual
include: type of litter used the time of the year, depth of litter  depth  for  wood-shavings  to  be  5  and  10 cm  for
the litter, floor space per bird, feeding and watering chopped straw. 

amendments and incidences of disease that can affect
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Laseinde [13] recommended that fresh bedding processed  for  haematological  parameters  while  those
should be spread over the entire floor area of poultry in bottles without EDTA were processed for serum
house at about 7.5-10 cm depth for wood shavings and analysis.
sawdust or any material that is readily available,
economical and has good absorbency. Laseinde [14] was Haematological and Serum Analyses: The Packed Cell
of the view that deep litter system, as cheaper alternative Volume (PCV) was estimated by spinning about 75 µl of
to battery cages should be bedded with a thin layer of dry each blood  sample in heparinized capillary tubes in an
wood shavings of about 3 cm for layers, to eventually heamatological micro centrifuge for 5 minutes while the
build up. Generally, without any specific focus on the total red Blood Cell Count (RBC) was determined using
litter type [15] suggested that litter should be of suitable normal saline as the diluting fluid. The haemoglobin
material and particle size, dry, hygienic and kept to an concentration (Hbc) was estimated using
average minimum depth of 5 cm. cyanomethaemoglobin method while the absolute values

This study aims at assessing the impact of litter for Mean Cell Volume (MCV) were calculated as described
depth on broiler performance. by [17]. Similarly, the Erythrocyte Sedimentation Rate

MATERIALS AND METHODS albumin and globulin of the serum were determined as

Litter collection and preparation: The litters used for the
study were sandy loam and Afara (Terminalia Superba) Carcass Characteristics and Organs Measurements:
wood shavings. The sand was air-dried by spreading in a After slaughtering and bleeding, the carcass were scalded
well ventilated open room. The sand sample was then at 65 C in water bath for 30 seconds before defeathering.
prepared into uniform granules through the use of sand The dressed chickens were later eviscerated. The carcass
sieve to remove its rocky components and turned the characteristics and organ weights were measured and
clods into granules. expressed in g kg  body weight except the dressed and

Management of Chicks and Experimental Lay-out: Three of the body weights. 
hundred (300) day-old Anak broiler chicks were randomly
assigned to six treatments (litter depths of 2, 4 and 6 cm Chemical and Statistical Analysis: Proximate analysis of
for both sand and wood shavings litters). The treatments the formulated broiler diets was carried out according to
were replicated five times using 10 chicks per replicate. the  procedures  of [18] as presented in Table 3. All data
Each of the sand litter group was replaced every two collected from this study were subjected to analysis of
weeks while the group on wood shavings litter was variance (ANOVA) and the Duncan Multiple Range Test
replaced  every three weeks [16]. The chicks were raised (DMRT) was employed to separate the treatment means
in 30 equi-dimensional pens (1m x 1m) and fed ad-libitum using SPSS package [19]. 
with the same formulated diets containing 23.10% crude
protein  and 2850 kcal kg  ME at starter phase and RESULTS1

19.70% crude  protein  and  2989  kcal kg  ME at finisher1

phase  as presented in Table 2. The routine medication Table1 presents the weekly cumulative weight gains
and vaccination programmes as outlined by The Federal of broilers raised on different depths of wood shavings
University of Technology Akure Teaching and Research and sand litters. The weight gains were significantly
Farm were observed for the birds. The experiment lasted affected (P<0.05) by the different litter depths between the
eight weeks, during which the record of weekly weight litter types at third week and the last four weeks of the
gain and daily feed consumption were kept. study. At the end of the fourth week (Starter phase)

Blood collection for analysis: At the end of the trial, two among the three litter depths and between the two litter
birds  from each replicate were weighed and sacrificed. types. Birds on sand litter at 6cm depth (S ) had the
The blood was then allowed to flow freely into labelled highest weight gain (102.38±6.60 g/bird) while birds on
bijour bottles; one set of which contained a speck of an wood shavings litter at 6cm depth (W ) had the least
anticoagulant, Ethylene Diamine Tetra-acetic Acid weight gain (88.81±4.10 g/bird). 
(EDTA) powder while the other set was without EDTA. At the end of the 8  week, weight gains were
The blood in the  EDTA-containing  bijour bottles were significantly different (P<0.05) among the litter depths of

(ESR) of the blood as well as the total serum protein,

described by [17].

0

1

eviscerated weighs which were expressed as percentages

weight gains were not significantly different (P>0.05)
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Table 1: Weekly cumulative weight gains (g/bird/day) of broilers raised on different depths of wood shavings and sand litters

Litter depths
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Age (weeks) W W W S S S2 4 6 2 4 6

1 9.05±0.12 8.45±0.12 8.45±0.43 8.45±0.63 8.33±0.52 9.28±0.36
2 27.14±0.90 26.31±0.83 25.36±0.62 26.19±1.17 26.47±1.93 28.34±0.78
3 45.28±1.14 49.60±2.22 46.90±2.46 53.33±1.98 54.96±3.16 54.76±2.37c abc bc ab a a

4 91.55±2.94 96.87±4.10 88.81±4.10 96.19±2.28 101.98±3.40 102.38±6.60
5 131.31±2.48 130.67±4.56 123.81±1.58 141.89±6.69 135.86±5.16 139.76±6.65ab ab b a ab ab

6 157.26±4.84 165.70±7.59 157.38±4.87 172.74±5.98 171.20±4.57 178.09±5.57b ab b ab ab a

7 195.58±8.86 207.99±7.52 196.71±6.43 224.01±6.90 219.99±5.73 259.76±33.89b b b ab ab a

8 241.64±8.78 259.23±9.45 238.28±4.31 266.54±4.64 271.23±6.74 276.89±6.52b ab b a a a

Average 112.35±29.54 118.10±39.63 110.71±29.37 123.67±33.19 123.75±33.11 131.16±35.89

Mean±SEM; W  = Wood shaving litter at 2cm depth; W  = Wood shaving litter at 4cm depth; W  = Wood shaving at 6cm depth; S  = Sand litter at 2cm2 4 6 2

depth; S  = Sand litter at 4cm depth; S  = sand litter at 6cm depth; Means with different superscripts in the same row are significantly different (p<0.05) 4 6

Table 2: Weekly cumulative feed consumption (g/bird/day) of broilers raised on different depths of wood shaving and sand litters

Litter depths
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Age (weeks) W W W S S S2 4 6 2 4 6

1 19.28±3.72 16.43±1.09 15.95±0.52 15.59±1.06 15.12±1.45 17.14±0.90
2 43.10±4.07 43.21±1.99 37.62±2.84 37.86±2.38 39.79±1.84 42.50±0.71
3 47.86±2.14 50.74±0..21 50.83±2.68 54.64±3.18 57.36±1.65 56.31±0.97b ab  ab  ab a a

4 73.45±2.08 80.93±1.23 77.98±3.67 79.53±2.81 80.93±1.05 78.10±3.72
5 99.64±2.91 103.54±4.08 97.74±2.09 108.81±3.86 103.64±3.91 109.76±4.54
6 107.50±3.65 118.29±6.74 112.14±3.04 130.81±2.39 122.55±3.61 129.16±1.06c abc  bc a ab a

7 118.72±1.84 129.38±3.20 125.07±5.14 139.35±4.60 132.70±5.02 131.90±2.66c abc bc a ab  ab

8 135.85±5.26 138.61±5.19 140.19±6.38 146.84±3.73 146.34±5.53 147.51±1.59
Average 80.68±14.57 85.14±15.77 82.19±15.65 89.18±17.57 87.30±16.62 89.05±16.81

Mean±SEM; W  = Wood shaving litter at 2cm depth; W  = Wood shaving litter at 4cm depth; W  = Wood shaving at 6cm depth; S  = Sand litter at 2cm2 4 6 2

depth; S  = Sand litter at 4cm depth; S  = sand litter at 6cm depth; means with different superscripts in the same row are significantly different (p<0.05) 4 6

Table 3: Weekly Cumulative feed conversion ratio of broilers raised on different depths of wood shaving and sand litters.

Litter depths
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Age (weeks) W W W S S S2 4 6 2 4 6

1 2.06±0.27 1.94±0.10 1.90±0.08 1.85±0.06 182±0.16 185±0.08
2 1.58±0.10 1.64±0.03 1.48±0.09 1.44±0.04 1.51±0.06 1.50±0.02
3 1.06±0.06 1.03±0.05 1.08±0.01 1.02±0.02 1.06±0.09 1.03±0.03
4 0.80±0.01 0.84±0.04 0.88±0.02 0.83±0.01 0.79±0.03 0.76±0.01ab ab a ab b b

5 0.76±0.01 0.79±0.02 0.79±0.02 0.77±0.04 0.77±0.05 0.79±0.01
6 0.69±0.02 0.71±0.01 0.71±0.00 0.76±0.04 0.72±0.03 0.73±0.02
7 0.61±0.02 0.62±0.02 0.64±0.01 0.62±0.02 0.60±0.01 0.52±0.06a a a a ab b

8 0.56±0.00 0.53±0.01 0.59±0.02 0.55±0.01 0.54±0.02 0.53±0.02ab b a ab ab b

Average 1.02±0.19 1.01±0.18 1.01±0.16 0.98±0.16 0.98±0.16 0.96±0.17

Mean±SEM; W  = Wood shaving litter at 2cm depth; W  = Wood shaving litter at 4cm depth; W  = Wood shaving at 6cm depth; S  = Sand litter at 2cm2 4 6 2

depth; S  = Sand litter at 4cm depth; S  = sand litter at 6cm depth; Means with different superscripts in the same row are significantly different (p<0.05) 4 6

the two litter types. However, within each of the litter of 131.16±35.89 g/bird and 118.10±39.63 g/bird for sand
type, weight gains were not significantly different (P>0.05) and wood shavings respectively.
among the litter depths. On the average, though not The cumulative feed consumption of the birds was
significantly, the birds on sand litter at 6cm depth and only significantly different (P<0.05) among the litter
wood shavings at 4 cm depth had the highest weight gain depths and between the litter types at the third, sixth and
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Table 4: Carcass traits of broilers raised on different depths of wood shaving and sand litters.

Litter depths
--------------------------------------------------------------------------------------------------------------------------------------------------------

Traits W W W S S S2 4 6 2 4 6

%Dressed weight 85.98±0.80 84.51±1.19 86.22±1.95 88.82±2.53 88.29±0.57 85.05±0.83
%Eviscerated weight 78.77±0.83 76.82±1.00 77.74±2.57 80.82±2.06 80.87±0.58 76.56±0.37
Head (g kg  body weight) 30.40±0.97 28.33±1.77 31.11±4.05 31.50±2.49 31.43±0.96 29.60±2.321

Neck“ 47.70±2.45 51.41±4.13 51.22±1.29 49.93±4.52 51.54±8.48 41.16±1.92
Wing“ 35.69±0.82 36.39±0.42 37.78±1.20 34.30±1.39 39.11±0.93 35.70±1.36ab ab ab b a ab

Chest“ 144.85±7.27 143.35±5.24 144.23±9.01 151.78±6.77 159.55±3.13 149.44±3.56
Upper back“ 58.42±1.02 52.16±2.53 45.38±3.34 58.44±6.63 56.77±5.90 55.32±6.35
Lower back“ 93.56±5.27 89.23±6.59 88.78±4.89 95.56±5.36 98.61±5.53 87.80±4.98
Thigh“ 48.94±1.94 50.36±0.90 52.50±5.97 50.83±2.71 54.61±3.90 51.99±6.62
Drumstick“ 43.35±1.13 46.41±0.81 52.05±3.54 43.28±0.44 43.93±1.84 44.23±4.28b ab a b ab ab

Belly fat“ 23.67±1.31 18.56±3.00 13.43±0.68 30.60±5.56 16.68±1.68 20.63±1.42ab bc c a bc bc

Shank“ 19.25±0.35 19.80±0.50 24.75±1.06 18.86±1.14 17.75±0.78 19.28±1.22b b a b bc b

Mean±SEM; W  = Wood shaving litter at 2cm depth; W  = Wood shaving litter at 4cm depth; W  = Wood shaving at 6cm depth; S  = Sand litter at 2cm2 4 6 2

depth; S  = Sand litter at 4cm depth; S  = sand litter at 6cm depth; Means with different superscripts in the same row are significantly different (p<0.05) 4 6

Table 5: Relative organ weight (g/kg body weight) of broilers raised on different depths of wood shaving and sand litters

Litter depths
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Organs W W W S S S2 4 6 2 4 6

Heart 4.50±0.41 4.76±0.07 4.61±0.15 4.86±0.45 4.80±0.24 4.22±0.48
Lung 6.76±0.25 7.31±0.89 7.01±0.38 7.35±0.56 7.35±1.02 7.10±0.95
Pancreas 2.05±0.31 1.41±0.28 1.96±0.16 2.08±0.27 1.83±0.17 2.02±0.21
Spleen 1.41±0.19 1.12±0.29 1.19±0.24 1.36±0.05 1.72±0.18 1.13±0.29
Liver 22.41±1.15 19.12±1.76 17.70±2.19 19.50±0.28 19.72±0.67 18.29±1.62
Kidney 5.72±0.22 5.62±0.76 6.61±0.95 4.95±0.15 7.52±0.29 5.35±1.28ab ab ab b a ab

Bursa 0.44±0.00 1.61±0.00 1.02±0.22 0.56±0.09 0.88±0.62 0.66±0.50
Gizzard 20.95±1.08 23.34±0.89 19.69±2.24 23.93±1.30 23.65±0.94 19.60±1.81

Mean±SEM; W  = Wood shaving litter at 2cm depth; W  = Wood shaving litter at 4cm depth; W  = Wood shaving at 6cm depth; S  = Sand litter at 2cm2 4 6 2

depth; S  = Sand litter at 4cm depth; S  = sand litter at 6cm depth; Means with different superscripts in the same row are significantly different (p<0.05) 4 6

Table 6: Haematological indices of broilers raised on different depths of wood shavings and sand litters

Haematological variables
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Litter depths PCV (%) RBC (x10 mm- ) Hbc (g/100ml) MCH (pg) MCV (µ m) MCHC (%) ESR (mm/hr)6 3 3

W 26.33±1.86 2.12±0.29 8.77±0.72 41.95±2.90 126.18±8.34 33.25±0.63 2.83±0.442

W 28.00±1.16 2.32±0.15 9.37±0.35 40.67±3.12 121.64±9.94 33.46±0.20 3.33±0.444

W 26.67±0.88 2.13±0.32 8.97±0.23 44.32±7.93 132.33±25.41 33.64±0.39 4.00±0.006

S 24.67±1.20 2.17±0.16 8.33±0.61 39.19±5.90 115.74±15.12 33.71±0.99 3.67±0.602

S 25.33±0.88 1.79±0.19 8.43±0.30 48.37±6.13 145.30±18.40 33.29±0.04 2.67±0.174

S 25.33±0.88 2.12±0.05 8.43±0.29 39.70±0.55 119.21±1.49 33.29±0.28 4.00±0.296

Mean±SEM; W  = Wood shaving litter at 2cm depth; W  = Wood shaving litter at 4cm depth; W  = Wood shaving at 6cm depth; S  = Sand litter at 2cm2 4 6 2

depth; S  = sand litter at 4cm depth; S  = sand litter at 6cm depth; PCV = packed cell volume; RBC = Red blood cell, H  = Haemoglobin concentration;4 6 BC

MCHC = Mean cell haemoglobin concentration; MCH = Mean cell haemoglobin; MCV = Mean cell volume; ESR = Erythrocyte sedimentation rate

seventh weeks (Table 2). At the end of fourth week Similarly,  at  the  end  of 8   week  (finisher phase),
(Starter   phase),   birds  on  sand  litter  at  depth  6cm though  not  significantly  different  (P>0.05), birds on
and  wood  shavings  at  the  depth  4cm  had  the  highest sand litter  at  6 cm  depth  and wood shavings at 4 cm
feed  consumption  of  109.76+4.54  g/bird  and depth still  had  the  highest  feed  consumption  within
103.54+4.08 g/bird within each litter type respectively. the each litter type. 

th
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Table 7: Serum metabolites (g/100ml) of broilers raised on different depths

of wood shaving and sand litters

Litter depths Total serum Albumin Globulin

W 6.72±0.38 1.20±0.04 5.52±0.412

W 6.43±0.50 1.32±0.14 5.11±0.384

W 6.05±0.54 1.28±0.02 4.77±0.566

S 5.57±0.25 1.23±0.07 4.34±0.182

S 6.76±0.39 1.25±0.07 5.51±0.434

S 6.43±0.50 1.19±0.05 5.24±0.526

Mean±SEM; W  = Wood shaving litter at 2cm depth; W  = Wood shaving2 4

litter at 4cm depth; W  = Wood shaving at 6cm depth; S  = Sand litter at6 2

2cm depth; S  = Sand litter at 4cm depth; S  = sand litter at 6cm depth4 6

On the average, birds on wood shavings litter at 4 cm
depth (W ) and sand litter at depth 2 cm had the highest4

feed consumption within the each litter type. However the
birds on sand litter depth 6cm (89.05±16.81 g/bird) had a
slightly similar feed consumption value with birds on sand
litter at depth 2 cm (89.18±17.57 g/bird) on the average.

The feed conversion ratio (FCR) values were
significantly  different (P>0.05) among the litter depths
and  between litter types at 4, 7 and 8  weeks (Table3).th

The FCR of the birds was not significantly different
(P>0.05) within each litter type at fourth week, hence birds
on sand litter depth 6cm (S ) and wood shavings litter at6

2cm depth had least FCR values of 0.76±0.01and 0.80±0.01
respectively. At the end of the 8  week, the birds on bothth

sand litter depth 6cm and wood shavings litter depth 4cm
had similar least values of 0.53±0.02 and 0.53±0.01
respectively for their feed conversion ratio (FCR), hence
similar efficient feed utilization. On the average, the birds
seem to have similar FCR within each litter type. 

Carcass traits and relative organ measurement: Wing,
drumstick, belly fat and shank were significantly (P<0.05)
affected by litter depths and litters types. Only birds on
sand litter depth 4 cm (S ) had a significantly different4

(P<0.05) wing weight (39.11±0.93 g kg  body weight)1

from that of S  (34.30±1.39 g kg  body weight). Drumstick2
1

of birds on wood-shavings litter depth 6 cm (W ) had a6

weight (52.05±3.54 g kg  body weight) significantly1

higher (P<0.05) than those on W  and S  alone. The belly2 2

fat of birds on S  (30.60±5.56g kg  body weight) is2
1

significantly  higher  (P<0.05)  than those on S , S , W4 6 4

and W . The shank of birds on W  (24.75±1.06g kg  body6 6
1

weight) was significantly superior (P<0.05) to those on
W , W , S , S4 and S  (Table 4). 2 4 2 6

Among the organs measured, only the kidney
weights  of the birds were significantly influenced
(P<0.05) by the litter depths and litter type (Table 5), with
birds on sand litter at 4cm depth (S ) having kidney4

weight  (7.52±0.29 g kg  body weight) significantly1

higher  (P<0.05)  than  birds on sand litter at 2cm depth
(S ) (4.95±0.15 g kg  body weight). Consequently, birds2

1

on  S   had the highest kidney weight within sand litter4

and between the litter types while birds on wood
shavings litter at depth 6 cm had the highest kidney
weight (6.61±0.95 g kg  body weight) within the wood1

shavings litter without being significantly different
(P>0.05) from others. 

Haematological  Variables  and  Serum Metabolites:
Table 6 and 7 show that haematological variables and
serum metabolites were not significantly affected (P>0.05)
by the litter depths between the two litter types. 

DISCUSSION

The significant differences observed from the weekly
cumulative weight gains, feed consumption and feed
conversion ratio among the litter depths and within the
litter types could not follow any definite trend throughout
the eight weeks period of the study. Still, the better
performance of the broiler chickens seems to favour the
sand litter group of litter depths. This tends to show that
broilers raised on sand performed better than those raised
on shavings [5]. However, similar least values of Feed
Conversion Ratio (FCR) of birds on wood shaving litter at
depth 4 cm (W ) and sand litter at depth 6cm (S ) at the4 6

end of 8  week indicate that broiler chickens equallyth

utilized feed  efficiently  at litter depths of 4cm and 6cm
on wood shavings and sand litters respectively. This
seems to corroborate [9] that broilers increasingly
performed many of their behaviours on sand when given
a choice, but if only one bedding type was provided they
performed those behaviours with similar frequency on
sand or wood shavings. 

Furthermore, this result averagely agreed with the
recommendation of [15] that litter should be of suitable
material and particle size, dry, hygienic and kept to an
average minimum depth of 5cm. Contrarily, this result of
4 or 6 cm litter depths is either below or above or even out
of the litter depth range of other authors like [1, 12, 13].
This deviation could be attributed to failures in
considering  other  factors  like  stocking  density,
periodic  litter  replacement  and  litter  type  alongside
with the litter depth. 

Except the relative weight of kidney, this study
showed  that  different  litter depths and litter types had
no significant influence on the organ growth, implying
that identical organ growth could be attained by raising
broilers  at  different litter depths on different litter types
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parameters,  which could be attributed to the similar diet practice  for  poultry  rearing  and  processing.  IAST
of the same crude protein fed to the birds. Building, U.G. Campus, Turkeyen Greater

CONCLUSION 13. Laseinde, E.A.O., 1999. Poultry ventures (Projects

The birds on the wood-shavings litter depth 4cm Poultry Business. ACKO Publishers, Akure, 1st Edn.,
(W ) and sand litter depth 6cm (S ) performed optimally Chapter 6: 28.4 6

better than those on the remaining litter depths. Therefore 14. Eurogroup for Animal Welfare, 2005. Position paper
raising broilers on sand and wood-shaving litter, at on broiler production PP-Eurogroup-BRO-1-2005.
depths 6cm and 4cm respectively is recommended. 15. Asaniyan, E.K., J.O. Agbede and E.A.O. Laseinde,
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