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Housing plays a significant role on the 
overall perforntattee of starter chicks. Jin and 
Craig (1988) reported variation ut weight gain 
between chicks reared on litter attd in cages. 
Attitlta et al. (1991) opined that a dietary protein 
level of 20% with art energy level of 2300 Kcal 
ME/Kg. appeared to lx; optintunt during starter 
plkise (0-8 weeks) for cotttmercial egg type 
pullets, irrespective of the type; of housing. 
Ambient temperature also plays a major role on 
the feed intake and ultimately the nutrient need of 
chicks. Cilly et al. (1973) reported that chicks 
require. 22% protein havutg 2700 Kcal ME/Kg. 

Y for optimum growth in stunnter. The reports on 
the influence of housing system on protein and 
energy reyuiretucnts of starter chicks as affected 
by season are limited. Hence the study was 
wtdertaken with the objective of fording out the 
requirements of dietary protein and energy larder 
the two cotttnton housing systems, tamely cage 
and floor,ditrittg rainy season in Kerala. 

Materials and Methods 

Seven hwtdred attd ninety two day-old pullet 
chick~ of ILM-90 were randomly selected, wntg 
banded and weighed ntdividually. They were 
divided into two groups of 396 chicks each for 
floor and cage rearing. Each group was randomly 
divided into 36 tmit<s with 11 chicks each. Four 
levels of dietary protein, viz., 14, 16, 18 and 20 
crude protent, and three levels of metabolizable 
energy viz., 2300, 2500, and 2700 Kcal/kg were 
employed ut a factorial design. Composition of 
the exix;rintental diets is given its Table I. Three 
replicate groups were «sed for each of the 12 
dietary treannents. Three hundred attd ninety six 

chicks were brocxled in electrically operated 
battery brooders and the remaining chicks in floor 
pens. Feed attd water were provided ad libitum.
Routine ntanagentental practices were strictly 
adhered to. Daily ntutintum attd tnaximunt 
temperantre attd relative humidity were recorded 
from which tttontltly averages were arrived at. 
Data pertaining to body weight, feed uttake, and 
feed cottversiott efficiency were recorded and 
subjected to statistical analysis (Snedecor and 
Cochran, 1967). 

Results and Discussion 

Mean IltUtltlily te'Itlperature (tItiltitnutu utd 
ntaxunuttt) utd relative hwnidity observed during 
the experimental pericxl and the performance of 
chicks with respect of final body weight, weight 
gain, feed intake and feed conversion efficiency 
tinder both Itousntg conditions fed different levels 
of protein and energy has been presented nt 
Tables 2 and 3, respectively. 

Eighdt week body weight and weight gain 
were significantly influenced by housing system 
and protein and energy levels in the diet. Birds 
reared in cages ]tad significantly (P<0.01) higher 
body weight titan those reared on floor. This tread 
of result is in agreement with Jitt attd Craig 
(1988) and Anitha et al. (1991) who reported 
superior lxxly weight gaits for chicks rearednt 
cages than on flcxtr. A dietary protein level of 
20% resulted significantly (p<0.01) higher body 
weight and weight gain than other protein levels 
tested. Eight week body weight of 14, 16 and 
18% crude protein levels were statistically similar. 
Higher body weight at higher dietary protein level 



92 Journal of Veterinary and Animal Sciences 

Table 1. Composition of experimental diets (%) 

6rgredients (%) Crude protein (%) / ME (Kcal/kg) 

14 16 18 20 

2300 2500 2700 2300 2500 2700 2300 2500 2700 2300 2500 2700 

Yellow Maize 43.5 52 60 36 46 60 35 45 54 35 45 54 

Wheat hran 12 14 4 21 l2 4 21 12 -- 22 12 3 

Rice Pulish 20 16.5 18.5 20.5 17.5 11.5 14 12 14.5 6 5 4 

Grourui nut cake - - - 3 4 4 4 5 10 6 7 8 

Gingelly oil cake 3 1 t 3 4 4 10 10 5 15 15 15 

Fish meal ]0 l0 10 10 ]0 10 l0 10 10 l0 10 10 

Saw dust 9.5 4.5 4.5 4.5 4.5 4.5 4 4.0 4.5 4 4 4 

Mineral Mixture 2 2 2 2 2 2 2 2 2 2 2 2 

Salt (g) 250 250 250 250 250 250 250 250 250 250 250 250 

Merivite (g) 10 10 10 10 10 10 10 10 10 10 10 10 

Liv 52 (g) 100 100 100 100 100 100 100 100 100 100 100 100 

Ampmsol (g) 50 50 SO 50 50 50 50 50 50 50 50 50 

Chemical composition 
Crtrde protein (%) 

14.262 14.37 14.09 16.10 16.24 16.08 18.13 18.22 lR.l7 20.09 20.13 20.17 

ME (Kcal/kg) 
Calculated 2328 2513 2681 2311 2490 2692 2331 2502 2698 2334 2521 2691 

was also reported by Anitha et al. (1991). Birds 
fed with a diet contaitutng 2'300 Kcal ME/kg had 
significantly lower body weight than those fed 
with a diet containing 2700 Kcal/kg. Eight week 
body weight of birds offered a diet having 2500 
Kcal/kg was not different signifcanly from 2300 
or 2700 Kcal. Tlus trend is in disagreement with 
the findings of Nagabhtishatn et al. (1979) and 
Anitha el al. (1991) who reported absence of any 
significant difference it eight week body weight 
due to variation in energy levels. Superior body 
weight wilt 1>igher energy levels observed in die 
present shidy could be attributed to better 
utilization of nutrients especially at lower 
environmental temperature experienced during the 
course of this investigation. 

The interaction effect between housing x 
energy and protein x energy was statistically 
different (p<0.05), however,that lx;tween housing 
x prateiu was nonsiguificlunt. Aprotein -energy 

combitution of 20:2500 and 20:2700 resulted in 
sigtfcantly (P<0.05) higher hotly weight at 8 
weeks than other combinations. 

The gain in hotly weight of chicks fed with 
different levels of protein and energy and reared 
in different housing conditions showed very, 
similar trend as that of body weight. 

The system of housing showed highly 
significant (P<0.01) effect upon feed intake. 
Chicks Treared in cages consumed significantly 
(P<0.01) more feed than those maintained on 
litter. Neither individual effects of protein and 
energy nor interaction effects of protein, energy 
and housing showed any statistically significant 
effect on feed intake. Reddy el al. (1989) also 
could not observe any significant difference in 
feed intake lx;twcen different protein levels viz., 
22, 17.6, L5.4 and 13.2%. 
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Table 2. Meteorological data during experimental period 

Cage House 
Temperature (° C) 

RH % Deep Litter House 
Temperature (` C) 

RH 

Maxinum Minimum Maximum Minimum 

2August 1989 29.6 24.6 82 31.1 24.5 77 

September 1989 29.6 23.1 82 - 30.0 24.0 82 

Table 3. Effect of housing system on dietary protein and energy requirements of starter chicks. 

Character ~Eighih week body ~ 
weight (g) 

Feed hake per 
bird (g) 

Weight gain 
(g) 

Feed conversion 
effeciency 

Housing system Cage 383.99 h 1527.31 b 347.06 h 4.45 
Floor 319.96b 1124.01 a 283.91 a 4.12 

Protein (%CP) 14 350.69 a ]426.54 314.38 a 4.15 ab 
16 323.92 a 1326.53 287.25 a 4.74 h 
18 338.51 a 1187.49 301.87 a 3.99 a 
20 394.79 b 1362.09 358.45 b 3.89 a 

CD Housing 25.26 ** 84.38 ** 25.23 ** --
Protein 35.73 ** .. 35.68 ** 0.66 
Housing x Protein .. .. .. 0.93 
Energy 30.93 ** .. 30.90 ** .. 
Housing x Energy 32:76 * .. 32.72 * 1.08 
Protein x Energy 46.33 * .. 46.27 * .. 
Housing x Protein x Energy .. .. .. .. 

Figures bearing sannc superscript in a colutun within each cluracter do not differ significantly. 
* Significant (P < 0.05) ** Significant (P < 0.01) 

Housiig system did not have any sigtificant 
influence upon feed efficiency. Though feed 
conswuption was more in cage, there was 
concttrrent higher weight gain and therefore the 
feed efficiency was comparable. Protein level in 
the diet had a sigtficant iifluence upon feed 
efficiency. Chicks fed with a diet having 20% CP 
had significantly (P<0.05) superior feed efficiency 

#~ and was comparable with diets containing ~ 14 and 
18% protein diets. The diet with 16% protein had 
inferior feed efficiency and was statistically 
comparable with 14% protein diet. Energy Icvel 
in the diet did not have any significant influence 
upon feed efficiency. Statistical analysis also 
revealed that tlne interaction effects, that is, 

protein x energy aid housing x protein x energy 
did not show any difference. However, housing x 
energy, and housing x protein interactions showed 
a significant influence. Better feed conversion 
efficiency observed with higher levels of protein 
in this study is in close agreement with die 
fmdings of Reddy et al. (1977), Reddy et al. 
(1989) and Anitha et al. (1991). The better feed 
conversion efficiency on higher Protein levels are 
more due to innproved growth rate rather than 
actual feed intake. Absence of any influence on 
feed conversion efficiency due to varying levels 
of energy employed in this investigation might be
attributed to better utilization of nutrients at lower 
energy levels. 
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Summary 

A dietary protein level of 20% crude protcui 
with an energy level of 2500 Kcal ME/Kg. diet 
appeared to Ix; optimum for commercial egg type 
starter chicks, during rainy season in Kerala 
irrespective of the type of horsing. 
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