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Effect of sodium bentonite litter supplement and stocking density on growth
performance of broiler and litter quality in summer
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ABSTRACT

This experiment was conducted to determine the effects of sodium bentonite litter supplement and stoking density on
performance and litter quality using a total of 252 broiler chicks in completely randomized design with 6 treatments
which were arranged factorially (3x2) and 4 replicates. Experimental factors included: stocking density (14; low and
18; high /birds per m?) and three levels of sodium bentonite litter supplement (0, 2 and 4 kg/m?). Higher stocking
density led to lower performance, higher moisture, pH, count of E.coli and oocysts in litter, intestinal lesions score,
footpad and hock lesion scores and breast blister (P<0.01). Litter moisture and footpad and hock scores were reduced
by application of 2 kg/m? litter supplement (P<0.01). Supplementation of 4 kg/m? sodium bentonite decreased count
of E. coli and nitrogen in litter and improved body weight gain of broilers than control (P<0.01). Interactions between
stocking density and litter supplement for footpad and hock scores (35 day of age) were significant (P<0.05) as
lesions were negligible in lower stocking density without any effect by litter supplement, although the lesions induced
by higher density were reduced using 4 kg/m? litter supplement. Results indicated that application of sodium
bentonite as litter supplement had beneficial effects on broilers performance and litter quality.

Keywords: broiler, litter quality, performance, sodium bentonite, stocking density.
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Table 1. Ingredients and chemical composition of the diets used in the experiment

: - Pre Starter Starter Grower Finisher
Ingredients (%, as fed basis) (d1-7) (d 8-14) (d 15-25) (d 26-42)

Corn 51.12 56.02 58.62 62.72
Soybean meal, 44% CP 33.50 33.90 31.00 27.00
Wheat 6.30 5.00 5.50 5.00
Corn gluten meal 3.00 0.00 0.00 0.00
Soybean oil 1.80 1.50 1.40 2.00
Monocalcium phosohate 1.32 0.00 0.00 0.00
Dicalcium phosohate 0.00 1.50 1.35 1.20
Calcium carbonate 1.35 0.87 0.86 0.88
Common salt 0.27 0.25 0.23 0.23
Sodium bicarbonate 0.10 0.13 0.15 0.14
L-Lysine HCI, 78% 0.32 0.02 0.15 0.14
DL-Methionine, 98% 0.30 0.24 0.20 0.18
L-Threonine, 99% 0.12 0.06 0.03 0.00
Vitamin premix” 0.25 0.25 0.25 0.25
Mineral premix”™ 0.25 0.25 0.25 0.25
Phytase (Natuphos 10000) 0.00 0.01 0.01 0.01
Total 100 100 100 100
Calculated composition™

Metabolisable energy, kcal kg™ 2950 2900 2950 3000
Crude protein, % 225 21.00 19.50 18.00
Digestible lysine, % 1.28 1.15 0.98 0.90
Digestible methionine, % 0.63 0.55 0.47 0.43
Digestible methionine+cystine, % 0.92 0.84 0.74 0.69
Digestible threonine, % 0.80 0.72 0.64 0.60
Calcium, % 1.05 1.00 0.90 0.85
Auvailable phosphorus, % 0.50 0.45 0.45 0.42
Sodium, % 0.18 0.17 0.16 0.16
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*Vitamin premix provided the following per kilogram of diet: vitamin A, 10000 1U; vitamin D3, 5000 1U; vitamin E, 45 1U; vitamin K3, 3 mg; vitamin
B;, 3 mg; vitamin B,, 9 mg; vitamin Bs, 10 mg; vitamin Bs, 30 mg; vitamin Bg, 4 mg; vitamin Bg, 2 mg; vitamin Bi,, 0.02 mg; vitamin H, 0.1 mg and

choline chloride, 1000 mg.

**Mineral premix provided the following per kilogram of diet: iron, 55 mg; manganese, 120 mg; zinc, 100 mg; copper, 16 mg; iodine, 1.3 mg;

selenium, 0.3 mg.

***Calculated nutrient content was based on ingredient composition data from NRC (1994).
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1. Footpad damage
2. Hock Burns
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Table 2. Effect of stocking density and sodium bentonite litter supplement on average body weight gain (BWG),
average daily feed intake (ADFI), feed conversion ratio (FCR), and European efficiency factor (EEF) of broiler on 1
to 42 d of age

1-21d 22-42 d 1-42d
Item BWG, ADFI, FCR, BWG, ADFI, FCR, BWG, ADFl, FCR, EEF
g/d g/d o/g g/d g/d o/g g/d g/d o/g

Stocking density
Low™ 44.2 67.2 1.52 86.9° 169.9°  1.96° 65.5 1185° 181" 362.3°
High™” 435 66.7 153 75.0° 1581 2117 59.3° 112.4°  190° 312.9°
SEM™ (n=12) 0.33 0.43 0.015 1.02 0.68 0.027 0.53 0.42 0014 519
Sodium bentonite litter
supplement (kg/m?)
0 43.4 66.3 153 77.7° 158.9° 2.06 60.5° 112.7° 186 3258
2 43.8 66.5 1.52 80.9%  163.8° 2.04 62.3%  115.2° 185 3375
4 44.4 67.9 153 84.3° 169.2° 201 64.3° 118.5° 184 3494
SEM (n=8) 0.41 0.53 0.019 1.24 0.83 0.033 0.65 0.52 0.017  6.36
P-value
Stocking density 0.203 0.398  0.637  0.001 0.001  0.001  0.001 0.001  0.001 0.001
Litter supplement 0.243 0.109  0.943  0.006 0.001  0.647  0.002 0.001 0728 0.065

Stocking density x Litter 0.408 0.167 0.980 0.859 0.069 0.829 0.774 0.169 0.824  0.908
supplement™™
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a-c: Means within a column with different superscripts are significantly different (P < 0.05)
*European efficiency factor / **14 birds per m? / ***18 birds per m? / ****Standard error of mean / *****Since the interaction between stocking
density and Litter supplement was not significant in any traits, the averages were not shown in the Table
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Table 3. Effect of stocking density and sodium bentonite litter supplement on chemical and microbial composition of
broiler litter on 42 d

Item Moisture, % Nitrogen, % pH  Lactobacillus, CFU E. coli, CFU Oocysts”
Stocking density
Low™ 55.01° 1.71 7.44° 8.48 7.07° o°
High™ 59.67° 1.56 8.65° 8.15 7.85° 208°
SEM™ (n=12) 1.080 0.070 0.038 0.157 0.124 17.7
Sodium bentonite litter supplement (kg/m?)
0 61.35° 1.78° 8.13 8.47 7.83° 100
2 55.42° 1.72%® 8.04 8.23 7.35% 113
4 55.26° 1.42° 7.98 8.25 7.21° 100
SEM (n=8) 1.323 0.084 0.046 0.192 0.151 21.7
P-value
Stocking density 0.007 0.138 0.001 0.154 0.001 0.001
Litter supplement 0.006 0.015 0.094 0.613 0.022 0.895

e

Stocking density x Litter supplement 0.280 0.443 0.629 0.623 0.103 0.823

P < [-0) col lo gme Dglain By > b giw ,o 40 plB )| gy :a-b
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a-b: Means within a column with different superscripts are significantly different (P < 0.05)
* Qocysts per gram litter / **14 birds per m? / ***18 birds per m? / ****Standard error of mean / *****Since the interaction between stocking density
and Litter supplement was not significant in any traits, the averages were not shown in the Table
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Table 4. Effect of stocking density and sodium bentonite litter supplement on footpad and hock burn scores of broiler
litter from 28 to 42 d of age

Footpad burn scores

Hock burn scores

Item

28d 35d 42d 28d 35d 42d
Stocking density
Low" 0.25° 0.44° 1.13° 0.05° 0.12° 0.40°
High™ 0.63° 1.31° 1.90° 0.21° 0728 1.08°
SEM™ (n=12) 0.078 0.137 0.136 0.038 0.106 0.133
Sodium bentonite litter supplement (kg/m?)
0 0.73 1.45° 2.03° 0.26° 0.82° 1.24°
2 0.41%® 0.81° 1.43° 0.09° 0.35° 0.63°
4 0.17° 0.37° 1.08° 0.03° 0.10° 0.35°
SEM (n=8) 0.095 0.156 0.166 0.047 0.129 0.162
Stocking density x Litter supplement
Low x 0 0.36 0.78™ 1.47 0.11 0.28" 0.64
Low x 2 0.25 0.29° 1.97 0.03 0.03" 0.31
Low x 4 0.14 0.28° 0.94 0.01 0.06° 0.25
High x 0 1.10 2.13° 2.60 0.42 1.35°% 1.83
High x 2 0.56 1.33% 1.90 0.15 0.67* 0.96
High x 4 0.21 0.46" 1.21 0.06 0.15° 0.46
SEM (n=4) 0.134 0.220 0.235 0.066 0.183 0.230
P-value
Stocking density 0.003 0.001 0.001 0.008 0.001 0.002
Litter supplement 0.002 0.001 0.003 0.007 0.004 0.004
Stocking density x Litter supplement 0.069 0.042 0.185 0.186 0.047 0.128

P < e/20) conl jlo gme Sglise gy b ygim ;o 50 a8l glis :a-C
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a-c: Means within a column with different superscripts are significantly different (P < 0.05)

*14 birds per m?/ **18 birds per m?/ ***Standard error of mean
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Table 5. Effect of stocking density and sodium bentonite litter supplement on coccidiosis lesion score, liver and
heart weight (Percentage of the live weight) and breast blisters incidence of broiler on d 28

Coccidiosis lesion score

ftem Upper region  Middle region  Cecal region  Overallmean  Liver  Heart  breast blisters
Stocking density
Low” 0.58° 0.21 0.08 0.29° 2.65 0.46" 0.42°
High™ 1.13° 0.37 0.17 0.56% 263 053 2.38°
SEM™ (n=12) 0.154 0.103 0.070 0.073 0.078  0.022 0.179
Sodium bentonite litter supplement (kg/m?)
0 1.00 0.44 0.19 0.54 2.69 0.50 1.63
2 0.81 0.25 0.13 0.40 2.61 0.49 1.38
4 0.75 0.19 0.07 0.33 2.63 0.51 1.19
SEM (n=8) 0.188 0.125 0.086 0.089 0.095  0.026 0.219
P-value
Stocking density 0.017 0.260 0.408 0.014 0.826  0.027 0.001
Litter supplement 0.624 0.356 0.595 0.251 0.810 0.787 0.374
Stocking density x Litter supplement™” 0.924 0.571 0.840 0.882 0.838  0.943 0.320

(P < +1+0) el i Sslitie By, by o 45 b5, Sslis b
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a-b: Means within a column with different superscripts are significantly different (P < 0.05)

*14 birds per m? / **18 birds per m? / ***Standard error of mean / ****Since the interaction between stocking density and Litter supplement was not
significant in any traits, the averages were not shown in the table
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