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Effect of Pouitry Layer and Cow Manure Composting on Dynamic Population

of Escherichia coli Migula and Salmonella spp.
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ABSTRACT

The research was aimed to reduce contamination and factors affecting dynamic
population of Escherichia coli and Salmonella spp. Composting was compared with the
non composting of poultry layer and cow feces. The experiment was conducted in RCB
design with 3 replications at Mae Hia Agricultural Research Station and Training Centre
during June to October 2009. Windrow system was used in the composting of manures.
The compost heaps were maintained with humidity at 60-70% and regularly turning over
every 15 days. The non composting materials were packed in the plastic bags (used
fertilizer sacks). All treatments were periodically sampled at 1, 3, 5, 7, 14, 21, 28, 42, 56,
70, 84, 98, 112, 126 and 140 days for determination of dynamic microbial population,
chemical analysis of the materials and calculation of correlation efficient between
microbial population changing and analyzed factors. E. coli in composting cow manure
were significant continuously decreased until completely disappeared after 84 days of

composting. On the other hand, those in non composting were slowly decreased from 6.4
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to 4.69 log MPN/g from the beginning to
the end of experiment. In poultry layer
manure, the E. coli were completely
disappeared after 70 days of composting.
Contrast with cow manure E. coli in the
non composting poultry layer was slightly
increased from 2.78 to 4.02 log MPN/g.
For Salmonella spp., it was not found in
poultry layer manure and cow manure
when were composted for 56 and 98 days,
respectively. However, Salmonella spp.
was contaminated both in poultry layer
and cow feces which were not composted.
The decreasing of both microbial population
was significantly correlated with the
changing of C:N, EC, %OM, pH and
temperature in composted poultry layer
and cow manure. Nevertheless, the
contaminated microbes in non composted
cow feces were correlated with only C:N
and the temperature, whereas the
correlation was not found in the non

composting poultry layer.

Key words: Escherichia coli, Salmonella
spp., cow manure, poultry layer manure,

composting
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Table 1. Quantity of Escherichia coli and contamination of Salmonella spp. in each

periodically sampling of composting and non composting chicken layer and cow feces

Contamination of

Timing Quantity of E.coli (log MPN/g)"
Salmonella spp.”
(days)

M1 M2 M3 M4 MiI M2 M3 M4
1 3.701.26 2.780.03 5.980.67 6.400.52 + + +
3 2.910.05 2.770.01 5.630.77 5.180.92 + + +
5 2.870.01 2.770.01 5.670.06 6.450.01 + + +
7 2.880.01 2.750.00 4.970.25 5.860.01 + + +
14 2.890.07 2.740.00 4.090.56 5.020.75 + - +
21 2.880.02 543157 4.741.07 5410.28 + + -
28 2.900.05 3.610.01 4.310.74 5.730.57 + - +
42 2.850.00 2.710.00 3.250.38 5590.27 + - -
56 3.530.02 2.690.00 2.900.01 5571.04 - - -
70 0.000.00 299 0.36 450013 5.400.86 - + +
84 0.000.00 3.771.07 0.000.00 571027 - + +
98 0.000.00 3.340.32 0.000.00 5.630.38 - + +
112 0.000.00 2.810.01 0.000.00 4530.25 - + -
126 0.000.00 3.540.80 0.000.00 4.730.59 - + -
140 0.000.00 4.021.31 0.000.00 4.691.25 - + +

" Each value represents mean standard deviation of three replications. M1 is poultry

composting layer, M2 is non composting poultry layer, M3 is composting cow feces and

M4 is non composting cow feces

” The symbol + is positive test and - is negative test
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n9sNABn1Indan (miiau’luqawmaﬁn)

USuneude E coli anay Mia191ilagnIen
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Figure 1. Dynamic changing properties of poultry layer and cow manures during 140 days
of composting including ratio of carbon and nitrogen(C:N), electrical conductivity (EC),
percent of organic carbon (OC), percent of organic matter (OM), potential of hydrogen ion

(pH) and temperature, the error bars represent the standard error.
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Table 2. Correlation (Pearson) of E. coli in poultry layer and cow manure both in

composting and non composting on various factors at 1 - 140 days

Factors”
Composting methods”
C/N ratio 0C(%) OM(%) Tm (C) pH
M1 0.60** 0.52**  0.50* 036  0.65*
M2 -0.11M -045™  -019™ 018" -012" -028"
M3 0.71* -053* 059 059~ 079 077"
M4 0.31* -0.02"™ o007 010 041 012"

"'M1 is poultry composting layer, M2 is non composting poultry layer, M3 is composting

cow feces and M4 is non composting cow feces, NS = non significant, ** = highly

significant, the symbol - is negative correlation
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(Islan et al, 2004; Wacharasukan et al.,
2009)
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