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ABSTRACT

The present study was conducted in the Division of Livestock Production and
Management, Faculty of Veterinary Sciences and Animal Husbandry (SKUAST - Kashmir)

to assess the Salmonella count changes in the poultry farm waste during different stages

Keywords and seasons of composting. Poultry farm waste in the form of poultry carcass (dead birds)
e By and pou!try litter was selected for this purpose. Four treatment recipes formulatgd for
Ea Seasons of composting were: Ty: Poultry carcass + Poultry litter, T,: Po_ultry carcass + Poultry litter +
Composting Paddy straw, Ta: P_oultry carcass + Poultry I|ttfer + Effectlve Ml_cr_o_bes and T,: Poultry
carcass + Poultry litter + Paddy straw + Effective Microbes. At initial stage the overall
Article Info highest Salmonella count of 8.58 log;ocfu was observed in T, The overall lowest
p— Salmonella co_unt of 5.16 logiocfu was observed in Tz group (with effective microbes) at
20 May 2018 the end of primary stage. At the end of secondary stage the overall lowest Salmonella
e i iy e count of 1.33 logicfu was observed in T, (containing paddy straw with effective
10 June 2018 microbes). There was a drastic reduction in the Salmonella count from initial to secondary
stage of composting during both the seasons. It was concluded that composting
significantly reduces Salmonella bacteria in the poultry farm waste to give a secure and
safe end product.
Introduction not managed it can create bio-security

problems for animals as well as humans

Poultry sector in India has become a full-
fledged industry due to commercialization and
intensification in production (Anon. 2015).
Vigorous poultry farming activity generates
huge volumes of poultry waste, which needs
quick and prompt disposal to avoid different
menaces born out of it (Ahuja, 2011). The
poultry waste contains a wide range of
infectious and pathogenic load and if properly

(Glanville et al., 2006). Composting is a
controlled natural process in which beneficial
microorganisms (bacteria and fungi) reduce
and transform organic waste into a useful end
product called compost (Sander et al., 2002).
Composting is recommended as an eco-
friendly process with less cost and labour
involvement and provides an opportunity to
reduce the pathogenic load of the waste to a
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great extent by yielding a safe and secure end
product (Michel et al., 1996). The objective of
the study was to assess the Salmonella count
changes in composting of poultry farm waste
during different seasons.

Materials and Methods

The present study was carried out in the
Division of Livestock Production and
Management, Faculty of Veterinary Sciences
and Animal Husbandry (SKUAST- Kashmir)
under the agro-climatic conditions of Kashmir
Valley. The site of experimentation was
situated in the north western region of
Srinagar (Jammu and Kashmir). Poultry farm
waste (dead birds and poultry litter) was
utilized to study the composting and
fermentation experiments in two separate
trails during summer and winter seasons.
Composting of poultry litter was done in
wooden bins (Mini composter) with a
specification of 3 feet length x 3 feet width x 3
feet height designed as per the method of
Donald et al., (1996). The floor of the
compost bin was made impervious to prevent
seepage of leachiates and subsequent moisture
and nutrient loss. The sidewalls of the
compost bins were made up of country
wooden planks of 4 to 5 inches wide and one
inch thick. An air space of 1-2 inch was
provided between wooden planks to aid
sufficient aeration to the compost piles. Dead
birds for the present study were collected from
local poultry farms and stored at — 5°C till
sufficient carcasses were made available to fill
all the compost bins in a single day. Similarly,
poultry litter was collected from poultry farm
of LPM. Paddy straw (Oryza sativa) was used
as a carbonaceous as well as bulking agent
wherever it was required. Paddy straw was
purchased from farmer’s field and stored in
advance. Four compost recipe treatments (with
three replicates in each treatment) were
formulated with addition of effective
microbial culture (Lactobacillus plantarum,

Lactobacillus casei, Saccharomyces cerevisiae
and Rhodopseudomonas palustris) in two
treatments as shown in Table. 3.1. For
Salmonella count changes the compost
samples were collected at the time of loading
(by mixing all the ingredients thoroughly and
taking samples), at the end of primary stage
and at the end of secondary stage in a serial
polythene bags and sealed air tight. The
samples were serially diluted in 10 fold steps
using sterile triple glass distilled water. The
Salmonella Shigella agar was used as selective
media. The selective media was incubated
aerobically for 1 day at 37°C. The microbial
numbers were expressed as logio colony
forming units per gram of sample (Quinn et
al., 1992).

Statistical analysis

The data was statistically analyzed as per the
methods suggested by Snedecor and Cochran
(1996). SPSS software was used for
comparing the means using one way ANOVA.

Results and Discussion
Salmonella Count

At initial stage, the Salmonella count ranged
between 7.33 logiocfu in Tsgroup (effective
microbes) and 8.66 logiocfu in T,group (with
paddy straw) during winter season (Table. 1).
During summer season the highest and lowest
Salmonella count observed was 8.5 logjocfu in
T1 group (control group) and T, group and
7.08 logiocfu in T3 group respectively (Plate.
4.3). The overall highest Salmonella count of
8.58 logiocfu was observed in T,. At the end
of primary stage, the Salmonella count varied
between 5.66 logicfu in treatment group T,
and 4.66 logjocfu in T4 (with paddy straw with
effective microbes). Similarly during summer
season, the highest and lowest Salmonella
count of 6.66 logiocfu and 5.33 logiecfu was
observed respectively in T; and T3 (with
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effective microbes). The overall lowest
Salmonella count of 5.16 log;ocfu was
observed in Tsgroup (with effective microbes).
At the end of secondary stage of composting,
the highest and the lowest Salmonella count of
2.0 logyocfu and 1.41 logiecfu was observed in
treatment group T; and T, respectively.
Similarly during summer season the highest
and lowest Salmonella count observed was 1.5
logiocfu (T, and T3) and 1.25 logiocfu (Ty)
respectively. The overall lowest Salmonella
count of 1.33 logiocfu was observed in T,
(containing paddy straw with effective
microbes). The Salmonella count significantly
(P<0.05) reduced from initial to secondary
stage of composting in all treatment groups
during both the seasons (Table. 3).

Salmonella Count

Salmonella is selected as representative
pathogen as it is generally present in all
animal wastes. The estimated Salmonella
count at initial stage varied from 7.33
logiocfu/g (in T3 treatment group) to 8.66
logiocfu/g (in T, treatment group) during
winter and 7.08 logiecfu/g (in T3 treatment
group) and 8.5 logcfu/g (in T,y and T,
treatment groups) logiocfu/g during summer
seasons (Table. 2). At primary stage the count
ranged between 4.66 (in T, treatment group)
and 5.83 logiocfu/g (in T treatment group)
during winter and 5.33 logiecfu/g (in T3

treatment group) and 6.66 logiecfu/g (in T
treatment group) during summer season.
Similarly at the final stage the Salmonella
count with highest and lowest values were
1.41 logsecfu/g (in T4 treatment group) and 2.0
logiocfu/g (in T, treatment group) logiecfu/g
during winter and 1.25 logiecfu/g (in
T,treatment group) and 1.41 logecfu/g (in Ty
treatment group) during summer season. There
was a significant (P<0.05) drastic reduction of
Salmonella count from initial to final stages of
composting during both winter and summer
seasons. At secondary stage the highest
reduction of Salmonella count was noticed in
the final end product of compost in both the
seasons (Table. 3). It was observed that season
had no effect on Salmonella count at any of
the stages of composting but a drastic
reduction was observed in overall Salmonella
count from initial to final stages of
composting. It was also observed that there
was drastic reduction in Salmonella count
from initial to final stage of composting with
highest reduction at secondary stage followed
by primary stage indicating the mixing of
compost  mixture eliminated maximum
number of organisms. The highest reduction
among all the treatments was in T, treatment
group (having paddy straw and effective
microbial culture). The destruction of
Salmonella by composting process was
reported earlier by Murphy (1988); Cummins
et al., (1993), and Harper et al., (2001).

Table.1 Different Treatments Combination for Composting

Dead birds + Poultry litter (Control)

Dead birds + Poultry litter + Paddy Straw

Dead birds + Poultry litter + Effective Microbes

Dead birds + Poultry litter +Paddy straw + Effective Microbes

2234



Int.J.Curr.Microbiol.App.Sci (2018) 7(6): 2232-2237

Table.2 Salmonella count during different stages and seasons of composting as log;ocfu/g (Mean£SE)

Treatment Initial Stage Primary stage Secondary stage

Winter Summer Overall Winter Summer Overall Winter Summer Overall
T 8.50+0.57 8.50+0.57 8.50+0.05 5.83+0.33 6.66+0.72 6.24+0.40 2.00+0.02 1.41+0.16 1.70%0.03
T, 8.66+0.92 8.50+0.76 8.58+0.12 5.66+0.44 5.83+0.33 5.74+0.14 1.75+0.25 1.50+0.28 1.62+0.10
(Paddy Straw)
Ts 7.33+0.72 7.08+0.65 7.20+0.24 5.00+0.28 5.33+0.44 5.16+0.19 1.91+0.36 1.50+0.28 1.70+0.09
(Effective Microbes)
Ta 8.00+0.28 7.75+0.20 7.87+0.29 4.66+0.33 5.75+0.20 5.20+1.32 1.41+0.30 1.25+0.14 1.33%+0.02

(Paddy Straw+
Effective Microbes
Figures with different small superscripts row wise and capital superscripts column wise differ significantly (P<0.05).

Table.3 Change in Salmonella count (log;ocfu/g) from initial to secondary stages of composting during different seasons (Mean+SE)

Initial stage  Primary stage Secondary stage Initial stage Primary stage Secondary stage
T, 8.50+0.57°  5.83+0.33" 2.00+0.02° 8.50+0.57° 6.66+0.72° 1.41+0.16°
T, 8.66+0.92° 5.66+0.44" 1.75+0.25° 8.50+0.76° 5.83+0.33" 1.50+0.28°
(Paddy Straw)
7.33+0.72° 5.00+0.28" 1.91+0.36° 7.08+0.65° 5.33+0.44° 1.50+0.28"
(Effective Microbes)
8.00+0.28° 4.66x0.3° 1.41+0.30° 7.75+0.20° 5.75+0.20° 1.25+0.14°

(Paddy Straw +
Effective Microbes)
Figures with different small superscripts row wise and capital superscripts column wise differ significantly (P<0.05).
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The reduction of bacteria to the extent of 3
MPN/4 g dry solid has been reported earlier
by Farrel (1993) from 100 million to 1 viable
cell by McCaskey (1994), no viable bacteria
by Donald et al., (1996); Tiquia et al., (1998)
and Das et al., (2002).

The Salmonella count was either drastically
reduced or not detected in the end product of
composting during both winter and summer
seasons of composting.
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