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SUMMARY

One hundred and eighty, one day old Japanese Quail chicks were randomly assigned into three
equal groups, each of 60 chicks to investigate their growth performance, leg problems, breast blisters
and airborne dust particulates as well as the litter conditions affected by raising birds on some litters
composed of different materials during the period from 0 to 8 weeks of age. Chicks in the first group
(control; C) were raised on shopped wheat straw litter, while those in the second and third groups (L1
and L2) were raised on mixed litters composed of 25% of each of rice hulls, wheat straw, wood
sawdust and clay as well as on 20 % of each of rice hulls, wheat straw, wood sawdust and 40 % clay,
respectively. All birds were raised under similar environmental, managerial and hygienic conditions.

The achieved results revealed that birds of the control (C), L1 and L2 groups had almost similar
body weight, feed consumption and feed conversion values, while birds of L1 group had significantly
(P<0.05) higher body weight gain and less leg problems, breast blisters, mortality percentages as
compared to those of C and L2 groups. There were only very limited differences in the litter moisture
percentage, bacterial count, airborne organic dust particulates and ammonia concentrations among
the tested litter types.

The economic efficiency (EE), in relation to the use of the litter type exceeded remarkably in the
L1than those of C and L2 groups. Therefore, the use of the clay at a level of 25% as a component of the
litter for growing Japanese quail is highly recommended to achieve good growth performance

coincided with adequate litter conditions and airborne dust particulates.
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INTRODUCTION

The sustainable and controlled adequate
environment in poultry house is very important,
so that birds can achieve the best possible
production  performance. The cost and
specifications of the litter are among the limiting
factors that pronouncedly affect the vitality and
production potentially of birds. Therefore, the
litter components have to be dry and specified
not only with high water-holding capacity but
also with pronounced ability to release quickly
the absorbed moisture. Shopped wheat straw and
wood shavings are the most effective local cheap
and available litter materials for raising poultry.

It is well known that, broilers are prone to
litter-eating, therefore it is important to evaluate
the efficiency of litter materials for the safety
and growth performance of broilers (Adebayo et
al., 2009).The high absorbent nature, good
drying time, low prices, non-toxicity and
availability are among the factors that determine
the adequacy of materials to be used as good
litter sources. It is worth to mention that the
available information in the literature on the
effects of using clay as litter components for the
broiler performance is very limited. Therefore, it
was seen possible to utilize indirectly the effects
of using clay in poultry rations on their
production performance. Andersson et al. (1990)

reported that using natural clays in chicken
broilers and laying rations stimulated their
appetite. Andronikashvili et al. (1994) reported
that the addition of natural clays in poultry
rations improved their digestibility coefficient
and nutritive values. Taylor (1999) reported that
using acidulated clay as a litter component
reduced ammonia levels in the indoor
environment of broilers house as compared to
those of the untreated group. McWard and
Taylor (2000) stated that the use of clay in the
litter of broilers could control air ammonia
percentage and improve the growth performance
of the young birds.

Recently, there is a new interest in using
natural zeolites as a mean for reducing odors and
ammonia emissions from broiler houses
(McCrory and Hobbs, 2001), as feed additive
(Christaki et al., 2001) and supplement in
bedding materials (Eleroglu and Yalcin, 2005).
Therefore, the present study aimed to assess the
effect of using clay at levels of 25 or 40% as a
litter component on the indoor air condition,
vitality and growth performance of Japanese
quail.

MATERIALS AND METHODS

The present work was performed at the
Poultry Research Farm, Faculty of Agriculture,
Assiut University Upper Egypt.
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Experimental Birds:

One hundred and eighty, one day old
Japanese quail chicks were sexed, wing banded,
individually weighed and randomly distributed
into three groups, each of 60 chicks, each
including three replicates having equal numbers
of males and females. Birds in the first group
(control, C) were raised on wheat straw litter,
while those in the second and third groups (T1
and T2) were raised on mixed litter composed
0f25% of each of rice hulls, wheat straw, wood
sawdust and clay as well as of 20 % of each of
rice hulls, wheat straw, wood sawdust and 40 %

clay, respectively. All birds were raised under
similar environmental, managerial and hygienic
conditions on a litter of three cm thickness. The
newly hatched chicks were exposed during the
first three days of age to continuous lighting for
24 hrs/daily. Thereafter, the photoperiod was
decreased gradually two hr/wk) to be adjusted
atl2hrs light and 10 Luxes light intensity, at 6
weeks of age and then lasted constant till 8
weeks of age. Feed and water were available all
the time. The composition and calculated
analysis of the experimental diets are shown in
Table (1).

Table 1. Composition and calculated analysis of the experimental diets

Ingredients Starter (%) Calculated analysis**
Yellow corn 53.0 Protein (%) 26.0
Soybean meal (44%) 34.6 ME (KCal/ Kg diet) 2850
Concentrate(52% CP)" 12.0* Calcium (%) 0.90
Salt (NaCl) 0.25 Available phosphorus (%) 0.45
Di-calcium phosphate 0.15

Limestone

Total 100

"The broiler concentrate contains: Crude protein, 52%; Crude fiber, 2%; Crude fat, 2.4%;Ca, 7.6%;P (Available),
2.6%; Methionine, 1.7%; Lysine, 2.5%; Salt, 2%; ME,2650 Kcal/Kg. Each kilogram of broiler concentrate
contains the following levels of vitamins and minerals: Vit A, 120000 1U; vit D3, 22000 IU; vit E, 10000 mg; vit
K, 2000 mg; B1, 1000 mg; B2, 5000 mg; B6, 15000 mg; B12, 10 mg; Biotin, 50 mg; Dicalcium phosphate, 1000
mg; Pantothenic acid, 120 mg; Folic acid ,20 mg; Niacin, 450 mg; Chorine chloride, 3600 mg; Fe, 300 mg; I, 10

mg; Mn, 1000 mg; Cu, 1000 mg; Se, 2 mg; Co, 1 mg; Zn, 600 mg.

** Calculated according to NRC (1994).

The Chemical Composition and Analysis of
Clay

The used clay was identified and analyzed in
the scientific Labs of Geology and Physics
Departments, Faculty of Science, Assiut
University. It included the following oxides:
SiO; (52.6), AlL,Os (19.75%), Fe,03 (5.88%),
CaO (7.55%), MgO (3.03%), K20 (0.98%), ClI
(1.99%) and others (8.22%).

Parameters and Criteria Studied

The averages of body weights (BW) at 0, 2,
4, 6, and 8 weeks of age and the body weight
gain (BWG) were calculated biweekly. The
weekly averages of feed consumption (FC) and
feed conversion values (g feed/g gain; FCR)
were calculated biweekly, from 0 to 8 weeks of
age. The daily dead birds were recorded daily
and expressed as mortality percentage during the
experimental period. At 8 weeks of age, birds per
replicate were examined and scored (on a scale
of 1 to 5) for leg problems and breast blisters.

Eighty one litter samples were taken from
each group to determine the bacterial count
(Klement et al., 1990) and the moisture content
in the litters as the birds aged 4, 6, and 8 weeks.
Also, a total number of eighty one samples (as
the birds aged 4, 6, and 8 weeks), at 10 AM were
taken from each group to determine the
concentration of airborne ammonia inside the
poultry house (Nodvor, 1976) and the suspended
airborne organic dust particulates, expressed as

mg/m3 in the experimental rooms by using a
specialized apparatus (Model No PS-33).

The economical efficiency based on the
average costs of feed consumed and litter
quantities used as well as the average
income/bird were calculated. The net revenue
per bird was estimated as the difference between
the total sale price (LE), and the costs (LE) of
feeds consumed and litter used, according to the
prevailing prices in the local Egyptian market
during the experimental period during the
experiment.

Statistical Analysis

Data collected were subjected to analysis of
variance by applying the General Linear Models
Procedure of SAS software (SAS Institute,
version 6.12, 1996). Duncan (1955) was used to
detect differences among means of different
groups.

RESULTS AND DISCUSSION

Body Weight (BW) and Body Weight Gain
(BWG)

Data of the BW and BWG presented in Table
2, showed no significant (P< 0.05) differences in
BW among groups, however the birds in L1
recorded the highest BW surpassing those of
groups (C and L2). The birds of L1 gained
significantly more (P<0.05) weight than those of
C and L2 groups during 4-6, 6-8 as well as in the
whole experimental period.
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Table 2. Means +SE of body weight (BW), body weight gain (BWG), feed consumption (FC) and
feed conversion ratio (FCR) of growing Japanese quail as affected by litter type

. Age Groups
Traits (weeks) C L1 2
0 7.8+1.0 7.4+1.1 7.6+0.9
2 52.6+1.7 55.3+2.8 52.4+2.6
BW (g) 4 124.6+4.2 129.6+4.6 124.1+3.3
6 177.4+5.3 184.4+3.6 177.245.2
8 205.1+5.3 214.2+4.1 204.945.3
0-2 3.20+0.66 3.42+0.55 3.20+0.66
BWG 2-4 5.14+1.10 5.31+0.75 5.14+1.10
(g/bird/day) 4-6 3.78"+1.16 3.91%+1.02 3.78"+1.16
6-8 1.98°+0.22 2.13%+0.25 1.98°+0.22
Overallmean  3.52°+0.78 3.69°+0.92 3.49°+1.0
0-2 8.1+0.7 7.7+0.7 8.0+0.6
2-4 12.2+1.1 12.1+0.6 12.1+1.0
FC 4-6 13.8+0.9 14.00.7 13.9+0.8
(g/bird/day) 6-8 16.420.8 16.8+1. 1 16.5+0.9
Overall mean 12.6+0.9 12.7+£0.5 12.6+0.8
0-2 2.53+0.33 2.23+0.12 2.53+0.33
FCR 2-4 2.37+0.41 2.32+0.18 2.35+0.41
(q feedlg gain) 4-6 3.66+0.37 3.58+0.22 3.67+0.37
6-8 8.28+0.54 7.88+0.38 8.33+0.54
Overall mean 3.59+0.42 3.43+0.20 3.58+0.35
Leg problems score 8 25 2.1 2.9
Breast blisters score 8 1.7 1.7 2.0
Mortality rate (%) 8 8.3 6.7 11.7

aandb \feans within each row with different superscripts, are insignificantly different (P<0.05).

C= 100 % wheat straw.

L1=25% rice hulls, 25 % wheat straw , 25% wood sawdust and 25% clay mix.
L2=20 % rice hulls, 20 % wheat straw, 20 % wood sawdust and 40 % clay mix.

Andersson et al. (1990) stated that
incorporation of natural clays in animal rations
stimulated the appetite of broilers and laying
hens. Andronikashvili et al. (1994) reported that
the addition of natural clays in poultry rations
improved their digestibility coefficient and
nutritive values. McCollum and Galyean (1983)
reported that adding the natural clays to beef
ration may stimulate the lining layer of the
stomach and the intestinal tract, which could
increase the production of antibodies and
consequently inhibit the onset of nitrites. They
also added that, clays could remarkably decrease
the frictional rate of liquids passage and permit
only the slight food particles in the digestive
tract. However, Erwin et al. (1957) reported that
using 3% sodium bentonite clay in cattle rations
had no significant effect on the rate of their body
weight gain. Also, Swain and Sundaram (2000)
found no significant differences in BWG of
broilers raised on litters composed of coir dust,
saw dust and rice husk.

Feed Consumption (FC) and Feed Conversion
(FCR)

The results showed no significant differences
in FC and FCR among the experimental groups;
however birds in L1 group had better cumulative

FCR by about 4.5 and 4.2%, respectively than
those of birds of C and L2 groups, respectively
(Table 2).

These results are in harmony with those
obtained by Quisenberry (1968), who stated that
the addition of western bentonite clays at 3 or
5% levels to the rations of chickens pullets
improved significantly (P<0.05) the feed
efficiency than that of the controls. Xia et al.
(2004) found that rations supplemented with 10-
30gkg of clay improved significantly (P<0.05)
the feed efficiency in chickens broiler. Also,
Zlobina (1990) showed that the addition of
natural clays (3%) to the broilers rations
improved significantly (P<0.05) their feed
efficiency. Karamanlis et al. (2008) reported that
the broilers fed diets contained 2% Zeolite
consumed higher amounts of feed than those fed
the basal diet. The nutrient digestibility and
enzymatic activity of gastrointestinal secretion
was improved due to addition the clay to the
feedstuffs (Alzueta et al., 2002). Similarly,
Quisenberry and Bradley (1964) stated that, the
addition of bentonite clay at the levels 1 to 5% to
poultry diets improved the caloric efficiency and
slowed down the feed passage.

In contrast, Swain and Sundaram (2000)
found no significant differences in feed
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conversion of birds raised on litters composed of
varied components. Erwin et al. (1957), using3%
sodium bentonite clay in cattle rations reported
no significant effect on their feed efficiency.
Similarly, Karamanlis et al. (2008) reported that
FCR of broilers was not affected by using the
natural zeolite.

Leg Problems, Breast Blisters and Mortality:

The results presented in Table (2), showed
that, the litter type had no significant (P<0.05)
effect on leg problems, breast blisters, while the
mortality percentage in L1 group (6.7%) was less
than those(8.3 and 11.7%) of C and L2 groups,
respectively.

These results are in sympathy with those of
Grimes et al. (2006), who found no differences
in breast blister, hock condition and foot pad
condition index due to the litter materials. They
are also in partial agreement with those obtained
by Quisenberry (1968), who stated that adding of
bentonite clays at a level of 3 or 5% to the
chicken pullets' rations reduced significantly
(P<0.05) the mortality rate than that of their
control. The results of Gupta and Gardner (2005)
showed a significant (P<0.05) reduction by 24%
in the toxicity of the clay poultry litter aqueous
leachate after 7 days than its corresponding value
after one day, which indicated that a remarkable
part of the toxic components as well as toxins or

odiferous chemicals was adsorbed by the clay
litter and the gastrointestinal tract of the animal,
respectively. The results of  OQuachem and
Kaboul (2012) revealed that the clay contributed
to enhance significantly (P=0.01) the immunity
of the chicken broilers through increasing the
relative weight of bursa Fabricius by about
24.3%.

However, Veltmann et al. (1984) found no
pronounced differences in the mortality rate of
turkey birds raised on rice hull products versus
those kept on wood shavings. Similar results
were achieved by Grimes et al. (2006) and
Atencio et al. (2010), who found no significant
differences in the mortality rates of turkeys and
broilers raised on different litter materials. Also,
Karamanlis et al. (2008) stated that the mortality
rate in the chicken broilers was not affected by
supplementing the diets with natural zeolite.

Litter and Air Condition

The results presented in Table (3), showed
insignificant  differences in the moisture
percentage, ammonia and airborne dust
particulates concentrations in the tested litter
types. Also, the differences in the bacterial count
during the 4™ and 6™ week were insignificant,
however it surpassed significantly (P<0.05) those
of L1 and L2, during 8" week, by 8.1 and 13.4%,
respectively.

Table 3. Means *SE of moisture litter, ammonia levels and airborne dust concentrations as

affected by litter type

ltems Period/Age Groups
(Weeks) C L1 L2
4 6.6 +0.7 7.1 0.8 7.3 0.5
Moisture (%) 6 9.1+0.5 9.0+0.4 8.9+0.3
8 12.7+0.8 11.9+0.6 11.5+0.7
4 6.2+0.9 6.0+1.1 54+1.2
Bacterial count/one gram (10°%) 6 8.1+0.8 8.1+1.0 79+1.1
8 17.2°+1.2 15.8° +1.1 14.9°+1.1
4 3.4+04 3.3£0.3 3.4+0.4
Ammonia (PPM) 6 6.4+0.2 6.4+0.4 6.5+0.3
8 9.0+0.4 9.3+0.3 9.0+0.3
4 5.2+0.3 5.1+0.3 5.0+04
Airborne Dust (mg/m?) 6 6.0+0.4 6.1+0.2 6.0+0.3
8 7.0+0.3 7.0£0.5 6.9+0.4

aandb )\ feans within each row with different superscripts, are insignificantly different (P<0.05).

C= 100 % wheat straw.

L1=25% rice hulls, 25 % wheat straw , 25% wood sawdust and 25% clay mix.
L2=20 % rice hulls, 20 % wheat straw, 20 % wood sawdust and 40 % clay mix.

This is in harmony with the results of El-
Sagheer et al. (2009) who found insignificant
differences in the ammonia and airborne dust
particulates concentrations, during growing
periods of Dandarawi chicken, by using three
tested litter types, except in the 16™ and 20"
weeks, as well as the bacterial count and
moisture percentage (except during 12" week).
Also, Lien et al. (1992) stated that the bacteria
populations were not affected by the litter type.

Similarly, Kiaei et al. (2002) stated that adding
natural zeolite to broiler rations had no effect on
the litter moisture percent. Grimes et al. (2006)
found no differences in the ammonia level by
using some litter types. In contrast, Atapattu et
al. (2008) found significant differences in the
ammonia concentrations by using different litter
types.

However, Quisenberry (1968) observed that
adding 3 and 5%bentonite clays to the ration of
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chicken reduced significantly (P<0.05) the water
content of the droppings than the control. In
addition,  Taylor  (1999) reported that
supplementing acidulated clay to the litter
significantly (P<0.05) reduced the ammonia
level than that of the untreated litter type group.
McWard and Taylor (2000) suggested that using
the clay as component of litter s could control
the amount of ammonia and improve the growth
performance of the growing birds. Ouachemand
Kaboul (2012) found that the clay contribute
significantly (P=0.02)to increase the dry matter
of droppings by about 18%.

The results of Mumpton, (1999) revealed that
the animal feed containing clay as kaolin
promoted the weight gain, improved the feed
efficiency and reduced the  bacterial
contamination in the gut. Similarly, Taugir and
Nawaz, (2001) stated that the clay reduced the
detrimental effects of contaminated dusts with
mycotoxin. The addition of lay (Kaolin) to the
diet was also found to protect the intestinal
mucosa of the beef, by adhering the pathogens
and promoting their excretion. This may have

been responsible for the obtained low feed intake
and the improved feed conversion ratio in the
treated groups (Droy—Lefain et al., 1985).

Economical Efficiency

The results presented in Table (4), showed
that, birds raised on L1 had relatively higher
economical efficiency than those of birds raised
on C or L2, since it amounted 100.0, 107.1 and
100.6%, respectively. This is in harmony with
the results of El-Sagheer et al. (2009), who
showed that Dandarawi birds raised on litter
consisted of 25% of each of rice hulls, chopped
wheat straw, wood sawdust and clay had higher
economical efficiency than those of Dandarawi
birds raised on 100% chopped wheat straw litter
or 20 % of each of rice hulls, wheat straw, wood
sawdust and 40 % clay litter, since it amounted
100, 124 and 84, respectively. In addition, Safaei
Katouli et al. (2012) and Zarin Kavyani et al.
(2007) reported that the supplementation 3%
zeolite clay to the diet of chicken's broiler
improved significantly the European Efficiency
Factor (EEF).

Table 4. Economical efficiency as affected by litter type

Groups
Items C L1 P L2

Litter costs/bird (LE) 0.034 0.028 0.020
Total costs/ bird/L.E  Feed costs (LE/bird) 1.84 1.84 1.84

Total costs/ bird/LE 1.87 1.87 1.86
Selling price of live bird at 8 weeks of age (L.E) 4.92 5.14 4.92
Net revenue/bird/L.E (without constant costs =25%) 3.05 3.27 3.06
Economical efficiency/bird (EE) 1.66 1.77 1.67
Relative economical efficiency/bird (REE)/bird (EE) 100.0 107.1 100.6

Cost of 1 kg of carcass weight = 24.00 LEPrice of 1 kg of ration=2.6 LE LE = Egyptian pound.
*Constant costs include: housing, labour, heating, cooling, lighting and treatment regimens.

C=100 % wheat straw.

L1=25% rice hulls, 25 % wheat straw , 25% wood sawdust and 25% clay mix.
L2=20 % rice hulls, 20 % wheat straw, 20 % wood sawdust and 40 % clay mix.

CONCLUSION

It could be concluded that the use of mixed
litter composing of 25% of each of rice hulls,

wheat straw, wood sawdust and clay is
recommended as an economical litter for
growing Japanese quail.
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