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Effect of floor density on production performance of hybrid layers 
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The increase in cost of construction 
of poultry houses tempt to make altera-
tions in the stocking density, in view 
of maximum utilization of available 
floor space and labour, without 
adversely affecting the production 
performance of birds. Investigations 
dealing with the effect of space per 
bird on egg producing ability are 
numerous and often contradictory; 
(Reddy et al. 1981, Rao et al. 1983, Ali 
and Cheng 1984, Prasad et al. 1984, Lee 
1989 and Mohan et al. 1991). Eventhough 
the BurFau of Indian standards (ISI, 
19'12) has recommended a minimum 
requirement of 2300-2800 sq. cm. floor 
area per light breed of chicken, since 
the declaration of this standard the 
body size of commercial layers have 
shown considerable reduction, war-
renting re-evaluation. 

The hybrid layer ILM-90, developed 
at 'All India Co-ordinated Research 
Project on Poultry for Eggs' Mannuthy 
has been released for commercial 
exploitation based on its superior per-
formance. Since the capital investment 
for housing is one of the important 
items of non-recurring expenses in 
new poultry enterprises, it will be 
more economical, if further reduction 

in floor space allowance could be 
made, without adversely affecting the 
production performance. 

The present study was therefore 
undertaken to evaluate the perform-
ance of ILM-90, ;in three different 
floor densities under deep litter system 
of rearing in the agro-climatic con-
ditions existing in Kerala. 

Materials and Methods 

The experiment was carried out 
at the Centre for Advanced Studies in 
Poultry Science, College of Veterinary 
and Animal Sciences, Mann.uthy. Three 
hundred and twelve (312)White Lehorn 
strain cross (ILM-90) pullets, at the age 
of 20 weeks were used for the study. 
They were reared under standard 
managemental conditions till housing. 
The experiment was started during the 
month of April 1991. 

Body weight was recorded individ-
ually at 20 weeks of age and the birds 
were distributed to three different 
floor densities of 1350, 1575 and 1800 
sq. cm.! bird in deep litter pens. Each 
group was assigned to six replicates. 
The allotment of birds to each pen was 
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made at random so that the mean body 
~n*eight of birds within each treatment 
and replicate was kept fairly uniform 
at the commencement of the experi-
ment. 

Feed and water were provided 
ad lib. Commercial layer mash was 
fed throughout the experiment. 
Uniform managemental practices were 
followed throughout the experimental 
period. 

The production performance of the 
birds were recorded for sir,, 28 day 
periods. Due to mild attack of Ranikhet 
disease, though mortality was less, 
low production occurred during 21-24 
weeks of age. Data pertaining to that 
period and one replicate from each 
treatment were not included for statisti-
cal analysis. Observations on age at 
sexual maturity, egg production, feed 
consumption, feed efficiency, egg 
weight, mortality and body weight 
were recorded. The data were analy-
sed as per method of Snedecor and 
Cochran (1967). 

Results and Discussion 

Age at sexual maturity 
The data obtained on average age 

at 50 per cent production indicated 
that the variation in floor space allow-
ance did not influence the age at 
sexual maturity. This finding agrees 
with those of Strain et al. (1959) and 
Reddy et al. (1981). 

Egg production 
Overall mean per cent hen-housed 

egg production summarised in Table 1 
revealed that as floor space allowance 
per bird increased, egg production 
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also increased. The birds housed with 
floor density of 1800 sq. cm. per bird 
(Group lII) had significantly higher 
(P X0.05) egg production than group I 
provided with a f loon space of 1350 sq, 
cm. per bird. But, the per cent hen-
housed egg production of group II 
(1575 sq, cm./bird) was intermediary 
and was statistically comparable to 
group I and III. This indicated that 
arEa per bird influenced egg produc-
tion. The results of this study corro-
borate with the findings of Ali and 
Cheng (1984), Sharma et al. (1985) and 
Mohan et al. (1991). 

A reduction in social tension due to 
availablility of increased dispersal 
facility and subsequent higher feed 
consumption might have contributed fo 
the better performance of the low 
density group. 

Highly significant (P~ 0.01) differ-
ences in production were recorded 
due to different periods and the trend 
of production during the different 
periods indicated the natural trend 
during the pullet year production. 

Feed consumption 
The data on mean daily feed con-

sumptionpresented in Table 2 revealed 
significant difference (P ~ 0.01) among 
different groups. As floor space 
allowance per bird was increased feed 
consumption also increased. 

Increased energy e x p e n d i t u r e 
consequent to increased dispersal faci-
lity as well as higher egg production 
lead to an increased nutrient regire-
ment. This might be attributed to the 
increased feed consuumption in higher 
floor space groups. 
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The differences in fe~,d consump-
tion during various periods. observed 
in this ~ study were also highly signi-
ficant , (P ~ 0.01):: Feed consumption 
increased as age. advanced since during 
the course, egg production as ;well as 
body weight also increased. During 
,the fifth period the..feed consumption 
showed a su.ght decline. This might be 
due fo the .increase in the environ-
mental 'temperature prevailed during 
that period. .. 

Feed efficiency 

Though data on - feed. efficiencies 
(.Table 3) revealed that the efficiency 
for converting the feed was numerically 
higher, (2.31) f or group I provided with 
1350 sq.. cm. per bird, than the other 
two lower floor density groups, statis-
tical analysis did not show any- signi-
ficant difference among the treatment 

. groups. Koelkebeck and Cain (1984), 
Sharma et al: (1985) Koelkekeck et al. 
(1987) and Lee (1989) also reported 
similar results. 

Period-wise data revealed that the 
feed efficiencies during the second 
and subsequent periods were stati-
stically . comparable and significantly 

. better than the first period. 

Egg weight 
Difference in floor densities, did not 

influence egg weight, in the range 
studied (Table ~1): Similar results were 
reported by Ali and Cheng (1984), 
Koelkebeck et a1:'~ (1987) arid' Lee 
(1989). 

Period-wise .data reveale:d~ signi-
ficant difference in mean egg •weight 

from period to period and fpllowed 
the normal: pattern, of ncreasE in- egg 
weight, during ~~he. . .first .:year of 
production. : . . 

Body weight 

There was no significant difference 
in mean ..•body weight among the 
different density levels at 44th week 
of age, indicating the lack of influence 
of floor density on adult body weight, 
in.the range studied .(Table 5). This 
finding is . in agreement with those . of 
Reddy et al. (1981), Ali and . Cheng 
(1984), Prasad et al. (1984), Koelkebeck 
et al. (1987) and Lee (1989). 

Mortality 

'The mortality rate for all the treat-
ment groups were well withiri~ the 
standard limits and was not influenced 
by variation in floor space allowance 
within the range studied ( Table 5). 
Reddy of al. (1981); Koelkebeck and 
Cain (1984), Prasad et al, (1984) acid 
Koelkebeck et al. (1987) have also 
reported lack of influence of floor 
density on mortality rate. 

Economics of production 

Economics of production, cal-
culated in terms of return over feed 
~cosf revealed that the return per. bird 
as well as per sq.xn. floor area were 
positive for the group provided: with 
1350 sq. cm. per bird where as ~ they 
were negative for the groups provided 
with 1575 and 1800 sq. cm. per bird 
(Table 5). The .trend .also indicated 
that:as the floor space ~allo.wance . p.er 
bird increased, loss also increased, 
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Table. l: : Mean per cent Hen-housed e.gg production as influenced by different 
floor densities 

Treat- Floor Periods 
merit densities/ I iI 
groups (Sq\ cm./bird) 

III IV V Overall 
mean± SE 

I 1350 ~ ' 38.50: 62.46 ~ 64.57 63.82 .. . 60.36 ' 57.946 +2.28 

lI 1515. 35.67 60.29 69.16 68.57. ::: ~ 62.98 59.346b+2.68 

III 1800 41.52 64.47 ~ ~. 68.57 6291. 6T.05 61.90b +2.37 

Overall mean 38.566 . 62.41 ~•67.44~ '66.776 63.46b6 

Means bearing the same superscript within row (P.<0.01) and within column (P 00.05) do. not 
differ significantly. 

Table 2. Mean daily feed consumption (g/bird) as influenced by different floor 
densities 

Treat- Floor Periods 

ment densities I II 
group (Sq.cm./bird) 

III IV V Overall 
mean+ SE 

I 1350 86.89 104.61 116.68 124.75 113.68 109.326 ± 2.96 

II 1575 91.60 113.86 131.18 123.78 122.14 116.51 b + 3.15 

III 1800 ~ 101.62 120.62 135:29 133.28 124.5? 123.086+3.21 

Overall mean 93.376 113.03n 127.714 127.274 120.136 

Means bearing the same superscript within row and within column do-not differ significantly 
(PC0.01). .., 

Table 3 ~Meari feed efficiency (kg feed/dozen egg) as influenced by different 
floor densities 

Treat- Floor Periods 

ment densities I II 
groups (Sq.cm./bird) 

III IV Overall 
.mean± SE 

I 1350 2.73 :2.03 . 2.16 2.35 2.27 2.31 + 0.06 

II 1575 3.15 2.28 2.28 2.17 2.33 2.44± 0.09 

III 1800 3.00 3.26 2.38 2:36 2.23 2.45 + 0:08 

Overall mean 2.96b 2.196 2.276 2.29 ~ 2.286 

Means bearing the §ame'supeiscripT with row do fiot differ significantly (P<0:01). 
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Tabte 4 Mean egg weight (g) as influenced by different floor densities 

Try at- 
me nt 
groups 

Floor 
densities 

(Sq.cm./bird) 

Perioc.s 
1 II III IV V Overall 

mean ± SE 

I 1350 48.94 52.58 54.85 C'6.42 E6.51 53.86 + 0.64 

Il 1575 48.38 51.35 54.G9 56.19 56.33 53.27± 0.68 

Ill 18C0 47.09 50.95 54.76 57.08 57.C6 53.31 ± 0.$6 

Overall mean 48.14a 51.49' 54.57 56.56 56.63 

Means bearing the same superscript with in row do not differ significantly (PC7.011. 

`: able 5 Sumrr.ary of performance of birds reared under different floor 
densities. 

Floor densities 

Farameters 1350 sq. cm/ 
bird 

1575 sq. cmj 
bird 

1800 sq. cm/ 
bird 

Body v~~eight at 20 week (g) 886.90 ± 7.27 882.94 + 15.35 886.27+ 10.43 

Age at first egg (says) 153:20 + 2.35 152.00 + 2.19 157.00 + 1.48 

Age at 50 per cent production 
(days) 

185.00 + 2.61 187.40 + 3.12 183.4 + 2.29 

Hen-housed egg production (%) 57.94+ 2.28 59.34+b+ 2.68 61.90+ 2.37 

Mean daily feed consumption/ 
bird (g) 

109.32a + 2.96 116.51 ~ + 3.15 123.08+ 3.2I 

Feed efficiency 
(kg feed/dozen eggs) 

2.31 ± O.C6 2.44 + 0.09 2.45 + 0.08 

Mean egg weight during 53.86 ± 0.64 53.27 + 0.68 53.31 + 0.86 
24-44 week (g) 

Mean body weight at 44 week (g) 1411.80±20.14 1426.12 + 13.56 1400.80+ 18.73 
Mortality (number) 4 3 3 
Return over feed cost per bird 
in 140 days (Rs.) 

-{- 0.54 - 2.64 - 3.82 

F:eturn over feed cost per sq. m. 
floor area in 140 c.ays (Rs.) 

-}- 4.00 -16.64 -21.26 

Mans bearing same superscript in a row do not differ significantly. 
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Summary 

White Leghorn Pullets (ILM-90) 
were housed in deep litter pens 
providing 1350, 1575 and 1800 sq. cm. 
per bird. For each treatment group, 
five replicates were ~:sed. The rata 
collected for five 28 day perioc s, from 
25 to 44 weeks of age, were subjected 
to appropriate statistical analysis. 

The results obtained in this study 
can be summarised as follows: 

i. Age at 50 per cent production, egg 
weight and mortality rate were not 
fouud to be influenced by the 
difference in floor densities. 

2. Mean per cent hen-houssd egg 
production increased as floor 
space allowance per bird was in-
creased. However, the difference 
was significant (p ~O.G5) only 
between the highest (i80U sq.cm/ 
bird) and Iowest (1350 sq. cm/ 
bird) f loo'r space studied. 

3. The mean daily feed consumption 
per bird increased significantly as 
floor space allowance per bird 
increased. 

4. Though efficiency of feed conver-
sion was .numerically .higher for 
the group provided with the lowest 
floor space, it was statistically 
comparable to the other two 
groups. 

5. Return over feed cost per bird as 
well as per sq. cm. floor space was 
found to be better for the group 
provided with the lowest floor 
space studied (1350. sq. cm. per 
bird). 
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In the light of the results obtained 
it could be concluded that a floor 
space of 1350 sq. cm. per bird will be 
more economical for commercial 
production , of 1LM-90 when compared 
to a floor space of 1573 and 1800 sq. 
cm. per bird. 
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