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Abstract 
Four hundred eighty day old mediocre broiler chicks were reared in D1 (500 cm2/bird), D2 (700 cm2/bird) 

and D3 (900 cm2/bird) densities. Two protein levels i.e. P1 (21% cp), P2 (23% cp) with isocaloric energy 

(2800 - 3000 Kcal ME/kg) was utilized to prepare rations. Each ration was supplemented with amla fruit 

powder (AFP) at A1 level (1 kg 100 kg ration) and A0 level (without AFP). Experiment was conducted in 

factorial design. Broiler in D3 P2 A1 treatment attained higher body weight with significantly superior 

feed efficiency than all other treatments. Irrespective of protein and AFP, D1 density broilers has poor 

performance respect to all traits measured. Similarly main effect showed that D1 density broilers has 

inferior body wt. FE, carcass yield and high percentage of moisture and nitrogen in litter with increase 

incidences of foot pad lesions. P2 protein has significantly higher body wt. and FE whereas A1 AFP 

revealed significantly improved FE. Effect of protein and AFP on % litter moisture, nitrogen, foot pad 

lesions and carcass yield was non significant. 
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1. Introduction 

Broiler production witnessed tremendous annual growth (12-15%) during last couple of 

decades. The goal of producer to maximize economic return by reducing cost associated with 

housing density, electric, labour, etc. while preventing loss due to diseases and stress. Stocking 

density experiment showed that performance is better when reared in optimum density Babu et 

al. (1995) [1] Biligili and Hess, (1995) [3]. However, these studies are not always conclusive due 

to number of factors involve i.e. environment temperature, humidity, litter condition, diet, etc. 

High dietary protein and high density increases moisture and ammonia in litter that may 

adversely affect health and performance of broilers. Amla fruit powder (afp) reported to 

possess antistress, adoptogenic and growth stimulating properties. In the above context the 

present experiment was plan to study the effect of density, protein and afp on broiler 

performance, litter quality and foot pad lesions during hot humid post summer period.  

 

2. Materials and Methods 

Four hundred eighty day old mediocre broiler chicks were produced and randomly distributed 

into 12 treatment groups comprising of eighty chicks in each treatment with two replicates of 

40 chicks / replicate. Chicks were reared in 3 stocking densities i.e. D1 (500 cm2/bird), D2 (700 

cm2/bird) and D3 (900 cm2/bird). Diet prepared with protein levels P1 (21-19% cp) and P2 (23-

21% cp) keeping isocaloric energy (2800 - 3000 Kcal ME/kg) during starter and finisher 

phase. Each diet was supplemented with amla fruit powder (afp) in A1 level (1 kg/100 kg diet) 

and A0 level (without afp). Prepared 4 diets offered to each density chicks. Experiment 

conducted upto 6 week age. Factorial design was used to conduct experiment and analysis of 

data. Body weight and feed efficiency were measured weekly. Litter moisture at 6 week was 

estimated by using proximate principle. Two gm of litter sample was taken from two spots in 

each treatment group from equidistance of waterer and feeder. These litter samples were 

placed in hot air oven at 100oC for 18 hrs to calculate moisture loss. Litter nitrogen at 6 week 

was estimated using kjeldalh method taking litter sample in similar way. Foot pad lesions were 

measured in mild, medium and severe categories. A small lesion having less than 5% area was 

catagorized mild, lesions covering 1/4 area (5-25%) of food pad was categorized medium 

severity and more than 1/4 affected area as severe lesions.  
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At 6 week age 2 males and 2 females from each replicate 

were slaughtered using appropriate method and carcass yield 

was estimated.  

 

3. Result and Discussion  

Broiler reared in D3 P2 A1 treatment attained highest sixth 

week body weight with non significant difference from D3 P2 

A0 and significant from all other treatment groups. Feed 

efficiency was significantly superior in D3 P2 A1. Irrespective 

of protein and AFP, high density (D1) broilers has inferior 

body weight and feed efficiency. Whereas D2 medium density 

broilers in P1 protein and either of the AFP levels shown 

lower body weight and inferior feed efficiency. Broilers in D2 

P2 A1, D2 P2 Ao, D3 P1 A1 and D3 P1 A0 were non significantly 

different. Huff et al. (1989) [8] and Lou and Xiao (1990) [9] 

reported significant density x diet level interaction on growth 

traits. The present finding supported their results. Main effect 

(Table 2) also revealed significantly higher body weight and 

FE in D3 lower density than D1 and D2 higher density broilers. 

These results substantiated finding of Shiv kumar et al. (2004) 
[12] and Dozior et al. (2006) [5], that significantly inferior 

performance of broilers were result due to very high stocking 

density. P2 protein showed significantly better body weight 

and feed efficiency than P1 lower protein diet. Better FE and 

improved body weight with optimum protein diet has been 

reported by Pesti and Fletcher, (1994) [11] and Cerrate et al. 

(2008) [4]. AFP did not influence body weight with significant 

difference, however its effect on feed efficiency was 

significant. The present results partially supported findings of 

Daisy et al. (2007) [5] and Wadhwa et al. (2007) [14]. Table 1, 

showed that % litter moisture and nitrogen were not 

influenced by varying levels of interaction between density x 

protein x AFP and both parameter were recorded higher in D1 

density irrespective of protein and AFP levels. Main effect 

(Table 2) also revealed significantly higher % litter moisture 

and nitrogen in D1 high density and significantly lowest in D3 

lower density broilers. Similar finding with high density 

reared broilers was also reported by Babu et al. (1993) [1], 

Shivakumar et al. (2004) [12] and Dozier et al. (2006) [6]. 

Effect of P1 and P2 protein levels as well as A1 and A0 AFP 

levels revealed non significant difference in % moisture and 

% nitrogen in litter. 

Severe foot pad lessions (FPL) were not observed whereas 

mild and medium severity lesions remain uninfluenced by 

interaction of density x protein x AFP levels irrespective of 

protein and AFP. Numerically FPL incidences were observed 

higher in D1 followed by D2 and D3 density broilers. Main 

effect (Table 2) shown significantly higher mild FPL in D1 

density than D3 lower density broilers, whereas effect of 

protein and AFP was non significant on foot pad lesions. 

Consistent to the present findings significantly higher % 

incidences of FPL in very high stocking density broilers was 

reported by Mcilroy et al. (1987) [10] and Dozier, et al. (2006) 
[6]. The present report supported findings of these authors.  

Interaction effect was not observed for carcass yield. Percent 

carcass yield was higher in D3 and decreased in D2 and D1 

higher densities irrespective of protein and AFP levels. Main 

effect (Table 2) revealed significantly lower carcass yield in 

D1 high density broilers than D3 lower density broilers. D2 and 

D3 were non significantly different. Baikov et al. (1984) [2] 

and Faddes et al. (2002) [7] reported significantly decreased 

carcass weight in high stocking density broilers. Consistent 

findings was observed in the present study and inferred that 

very high stocking density decreases carcass yield 

significantly. Significant effect of protein and AFP on % 

carcass yield was not observed.  

 
Table 1: Interaction effect of density, protein and AFP levels on performance and litter parameters of broilers 

 

Treatment 
Body weight 

(g) 

Feed 

efficiency 

Carcass 

yield (%) 

Litter 

moisture (%) 

Litter 

nitrogen (%) 

Foot pad lesions 

Mild 

(> 5%) 

Medium 

(5-25%) 

Severe 

(< 25%) 

D1P1A1 1255f 2.04fg 69.09 42.5 5.00 2.50 2.50 - 

D1P1A0 1240f 2.06g 69.14 44.6 5.03 2.50 0.00 - 

D1P2A1 1265ef 2.03efg 69.40 43.5 5.27 1.75 1.50 - 

D1P2A0 1265ef 2.03efg 69.25 43.5 5.30 2.50 2.00 - 

D2P1A1 1285de 2.02ef 70.03 39.2 4.24 0.00 1.50 - 

D2P1A0 1266ef 2.04fg 70.09 40.6 4.28 2.50 0.00 - 

D2P2A1 1322bc 1.94b 70.42 42.0 4.51 0.00 1.50 - 

D2P2A0 1307cd 1.98cd 70.21 41.0 4.55 2.00 1.50 - 

D3P1A1 1310cd 1.98cd 71.22 36.2 3.10 0.00 0.00 - 

D3P1A0 1300cd 2.01de 71.27 37.1 3.13 0.00 0.00 - 

D3P2A1 1365a 1.90a 71.23 36.5 3.28 1.50 0.00 - 

D3P2A0 1345ab 1.96bc 71.41 36.8 3.30 0.00 0.00 - 

Means in a column with at least one common superscript did not differ significantly (p< 0.05) 

 
Table 2: Effect of density, protein and AFP on performance and litter parameters of broilers 

 

Treatment 
Body weight 

(g) 

Feed 

efficiency 

Carcass 

yield (%) 

Litter moisture 

(%) 

Litter nitrogen 

(%) 

Foot pad lesions 

Mild 

(< 5%) 

Medium 

(5-25%) 

Serve 

(< 25%) 

D1 1258c 2.04b 69.22b 43.50c 5.09c 2.31b 1.62a - 

D2 1295b 1.99a 70.87a 40.70b 4.34b 1.25ab 0.75ab - 

D3 1335a 196a 71.26a 36.50a 3.19a 0.37a 0.00a - 

P1 1280b 2.02b 70.05 40.05 4.03 1.25 0.66 - 

P2 1310a 1.97a 70.31 40.30 4.35 1.30 1.06 - 

A1 1300 1.97a 70.18 39.80 4.44 0.95 1.16 - 

A2 1285 2.01b 70.13 40.60 4.48 1.56 0.58 - 

Means in a column for a trait with uncommon superscript differ significantly (p< 0.05) 
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4. Conclusion 

The present results concluded that broilers reared in D1 high 

density (500 cm2/bird) did not perform well in respect to body 

wt., FE, % carcass yield and also result in increased % of 

moisture, nitrogen in litter with higher foot pad lesions. D3 

lower density broilers were significantly better in all these 

traits. P2 protein improved b.wt. And FE whereas A1 AFP 

shown significantly better FE. Interaction results revealed 

significantly better performance of broilers in D3 P2 A1 

treatment. 
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