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Abstract:

One trial was conducted to study the microbial load or the microbiological
composition of litter (red wood shavings and Rice crust), prior to placing 1-d-old
chicks, and after depopulation, the microbiological composition were as
following Bacillus, Staph., Strept., Salmonella, G rods, Enterococcus,
Clostridium, E. coli, Lactobacillus ,Coliform, the total aerobic plate count (APC)
was determined and the predominant microflora of the samples was identified as
possible.

Before chick placement, the APC of wood shavings (about 1.02 log,o/g) was
lower than the APC of Rice crust (about log;o 1.47/g) of G+),with stocking, in
both types of litter the bact. contamination increased to about (5.68 log;, of G*)
and(6.76 log,, /g of G"),respectively, no isolation of any G- bacteria before
chicks placing from red wood shaving, while the count of G- bacteria was equal
to logsp 0.69/g in the ice crust litter, and(about logyg 4.02 of G- and 4.95 logy, /g
of G-), before and after depopulation, respectively with significant differences
between two kinds of litter also before placing chicks and after depopulation.
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Introduction:

Litter quality and composition
play a role in bird performance and a
possible source of zoonotic agents,
and affect the microbial colonization
of the gut of the birds there for litter
IS an important factor in poultry
hygiene (1).

Plant residues such as straw ,Rice
crust ,wood shavings, and recycled
paper products are common used in
poultry industry (2),the depth of
litter was reported as 5 to 10 cm (3)
and free from any pollutants, clear of
microbial contamination specially
before use.

Litter humidity and subsequently
its ammonia content are important
factors for skin condition (4),
reduction of litter humidity and
ammonia content could be achieved
by ventilation of the litter floor (4,5)
identified three litter conditions
associated with contact dermatitis,
litter moisture, greasy litter and litter

nitrogen.
Microbiological composition of
litter several major taxonomic

groups have been isolated from litter,
Enterobacteriaceae, Gram positive
irregular rods, lactobacilli,
micrococci/ staphylococci, strepto
cocci and bacilli, also moulds and
yeasts  ,Clostridia  were also
present(16).

Terzich et al. (2000) examined the
microbiological composition of
poultry litter from 12 regions of the
USA., found Gram-negative and
Gram-positive bacteria,Staphylo
coccus, E. coli and coliforms were
present. Staphylococcus was most
frequently identified (6). Martin et
al. (1998) examined microbiological
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composition with respect to total
bacteria, S. aureus, Gram-negative
bacteria, E. coli O157:H7, moulds
and Salmonellae in composted and
non-composted litter during spring,
summer and winter (7). No
salmonellae or E. coli O157:H7were
found at all, However, there was no
influence of litter condition (new and
used wood shavings) on the
contamination of fully processed
post-chill Dbroilers (10), old litter
(pine shavings) was supposed to
control salmonellae colonization in
newly hatched chickens because of
the existing microflora (11), while
Soerjadi-Liem and Cumming (1984)
concluded that chickens acquired
protective microflora from their
immediate environment (12).

The aim of study is to isolate and
enumerate the tow different litters
microflora ordinary used in local
broiler houses and any differences in
microbial composition or level of
contamination between rice crust and
red shaving litters before and after
use.

Materials and methods:

Management of birds and litter
were conducted, for the experiment,
200 newly hatched broiler chicks
were purchased from a commercial
local hatchery and randomly divided
into two groups of 100 chicks.

The stocking density was 10
birdssm*> and they were fed a
commercial chicken starter ration
according to NRC(1994) (13)
containing no growth-promoting
antibiotics requirement, feed and
water was given ad libitum.
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Microbial analysis starting with
stepl (before housing) and step2
(after housing), random samples of
litter were taken from each pen
weekly using sterile plastic gloves

In this study , one group was
reared on rice crust the other on red
wood shavings after the bedding had
been put in place, it was left
undisturbed for 1 weeks in the empty
pens, before the first sampling.

In all samples were collected, in
all cases, analysis commenced with
homogenization of 10g litter in 90
ml diluents (sterile NaCl solution,
0.85%, w/v) in a stomacher,
subsequently 10-fold serial dilutions
were made and the APC was
determined, after plating aliquots of
0.1ml (spreading technique)from the
respective dilutions on plate count
agar and the same quantitative
procedure was done on sheep blood
agar for incubated at 35C° anaerobes
the plates were for 24-48hr.

Colonies on plates of two adjacent
dilutions were counted .

For anaerobic bacteria dilutions
were made and held at 80C° for 10

min. and aliquots of 1 ml were
transferred in to blood agar and iron
sulphite agar and subsequently
incubated anaerobically for 3 days
,black colored were recorded as
positive result . Incubation was
performed at 35C° for 48 h. From
colonies which appeared different,
one representative of each different
colony type was taken for cultivation
and identified using tryptose agar to
yield total aerobic bacteria plate
counts; MacConkey agar (MAC) to
yield counts of Gram-negative
bacteria and lactose fermenting
(coliform) bacteria; Baird Parker
agar (BP) to vyield counts of
Staphylococcus aureus; EMB to
yield presumptive E. coli,
Salmonella was determined by litter
samples to tetrathionate broth and
incubated at 35 to37C° for 24 hr and
then inoculated onto brilliant green
agar . Comparable data from red
wood shavings and rice crust were
statistically calculated using the (-
test) at a probability of 5%.

Table 1.Bacterial spp. isolated from Red wood shaving

stepl (before housing)

step 2 ( after housing)

Bacillus 0 3.7x10°
Staph. 0.1x10" 3.9x10°
Strept 0 2x10°
Salmonella 0 2.5%x10°
G* rods 0.57x10" 1x10°
Enterococcus 0 1x10*
Clostridium 0 1.4x10%
E. coli 0 1x10*
Lactobacillus 0 1x10°
Coliform 0 3x10°

Total no. G*.logyo= 1.02°
Total no.G". log;,=0

Total no. G*.logy(=5.68*
Total no.G" . logy,;=4.02°

148




Kufa Journal For Veterinary Medical Sciences

Vol.(1) No. (1) 2010

Table 2.Bacterial spp. isolated from Rice crust

stepl step 2

Bacillus  23x10° 7.9x10°

Staph. 0 4x10°

Strept 1x10* 3x10°

Salmonella 0 1x10°

G* rods 0.77x10" 5x10°

Enterococcus 0 0.4x10°

Clostridium 0 0.9x10*

E. coli 0.5x10* 9x10*

Lactobacillus 0.12x10° 1x10°

Coliform 0 2.7x10°

Total no.G". logy= 1.47° Total no. G".logyo= 6.76%
Total no.G.” log;e= 0.69° Total G.” no.log;;=4.95"

Results and discussion:

Measures  for reduction  of
pathogens must embrace the whole
production chain from primary
production to the end product,
including cleaning from the very top
of the chain, sanitizing eggs, hygiene
in the poultry houses, good animal
husbandry  practices, and also
including feed hygiene, competitive
exclusion or vaccination(14),
consequently, litter manage- ment
should be a part of pathogen
reduction  programs  such  as
acidification to a pH of below 4 (15).

microbial litter composition was
analyzed , identification and
bacterial total count was determined
in rice crust and red wood shaving
samples which presented in table 1
& 2 respectively

The number of total bacteria in
these samples of step one ranged
between 0 of G- to 0.52x10" CFU/qg
of G+ bacteria while samples of step
two ranged between 1x10* of G- to
3.7x10° CFU/g of G+ bacteria

isolated from red wood shaving litter
, While in the rice crust litter the step
one were ranged between 0.5x10" of
G- to 0.77x10" CFU/g of G+ bacteria
and step two ranged between 9x10*
of G- to 5x10° CFU/g of G+
bacteria.

It was clear that, there is an
increment in microbial counts with
significant differences as bird reared
at step 1 and step 2both litters , it
was found that rice crust was more
contaminated of both G+ and G-
bacteria comparing that with red
wood shaving , this may be due to
quality of litters and their efficiency
to absorbed water and moisture.

It is obviously clear that the
microbial growth in the litter is
directed to the increased
contamination this agreed with
previous studies , which indicate a
strong increase in the first 4 weeks
(16) most of the isolated
microorganisms are G positive with
low count of G- negative bacteria
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this agreed with (7 and 8) who they
obtained very few Gram- negatives,
but identified Gram- positives as a
major components.

The present study confirms the
predominant role of Gram-positives
as well as the smaller proportion of
G-negatives and that agreed with (9).

The microbial composition of the
gut of newly hatched chicks is
influenced by the feed and contains

lactobacilli, enterobacteriaceae,
enterococci, obligate anaerobes,
staphylococci/  micrococci  and
bacilli(17). Consequently, these

taxonomic groups may be found in
the litter as well, which fits with the
occurrence in this study of sulphite-
reducing anaerobic spores after
stocking the chicks possible origin of
these bacteria is the chicken gut.

The absence of Clostridia prior to
placing of both litters and increased
post placing this refers to that the
source is chicken's intestine ,in
another word the indigenous gut
microflora of the birds would be
built up from feeding, water, soil and
then subsequently impacting on the
litter microflora., the increase of
clostridia in used litter has already
been reported (18), this explanation
may be correct with increasing in the
numbers of Lactobacillus. All
isolates were present in both types of
litter, indicating that a uniform
microflora  would  build up,
independent of the type of litter.
However, the time of sampling may
be played a major role litter
microflora, such as Streptococci,
Salmonella and Clostridia were
detected only after placing the birds.
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As findings in the literature as
well as from the fate of
Enterobacteriaceae, members of
Salmonella in the litter would not be
expected to decline during or after
stocking. However, the larger
numbers of Gram-positives against
Gram-negatives in general may
stabilize the microbiological balance
of poultry litter.

Differences between our results
and previous studies might be
explained by the use of different
media or different conditions , from
our observation during this study
blood-containing agar a wider range
of microbial populations in the litter
would be isolated, and this agreed
with  (19), other authors used
selective media, but this well
influence the number and the kind
taxonomy of isolates so the use of
selective media limit the range of
microbial populations isolated.

In conclusion from the
experiment, 150 samples were
collected and identified, most of
them were Gram positive bacteria .
the number of Gram-positive isolates
in particular Gram-positive rods and
cocci increased at that high value,
whereas the number of Gram-
negative isolates remained low and
that the litter quality may determined
the microbial loads.

References:

1-Shane, S.M. (1998). Litter
conditioning gains favour in the
USA. Poultry International, 37: 42—
43,

2-Gremis, J.L., Smith, J &
Williams,C.M.(2002):Some alternat-



Kufa Journal For Veterinary Medical Sciences

Vol.(1) No. (1) 2010

ive litter materials used for growing
broilers and turkeys. World’s Poultry
Science Journal,

58: 515-526.

3-Lynn, N.J. & Spechter, H.H.
(1992): Quoted in Poultry Interna-
tional, 31: 40.

4-Lynn, N.J., Tucker, S.A. & Bray,
T.S., (1991): Litter condition and
contact  dermatitis in  broiler
chickens. Proceedings of the 10th
European Symposium on the Quality
of Poultry Meat, Doorwerth, the
Netherlands, Vol. I, pp. 251—261.

5-Van Middelkoop, K. (1995):
Poultry grows efficiently on a
ventilated litter floor. World Poultry
Misset, 11: 44-45

6- Terzich, M., Pope, M.J., Cherry,
T.E. & Hollinger, J.(2000): Survey
of pathogens in poultry litter in the
United States. Journal of Applied
Poultry Research, 9: 287-291.
7-Martin, S.A., McCann, MA. &
Waltman,  W.D. I (1998):
Microbiol- ogical survey of Georgia
poultry litter. Journal of Applied
Poultry Research, 7: 90-98

8-lvone Vas-moreir , Catia F.
,Fernando N. , Peter S.,Olga N. and
Lia M. (2007):Paenibacillus humicus
spp. nov., isolated from poultry litter
compost. International Journal of
Systematic and Evolutionary
Microbiology , 57, 2267-2271

9-.Ngodigha E. M and Owen O.J.
(2009): Evaluation of  the
bacteriological characteristics  of
poultry litter as feedstuff for cattle.

151

Scientific Research and Essay, 4 (3),
pp. 188-190

10- Reiber, M.A., Hierholzer, E.,
Adams, M.H., Colberg, M. &lzat,
AL. (1990): Effect of litter
condition on microbiological quality
of freshly Kkilled and processed
broilers.Poultry Science, 69: 2128
2133.

11-Corrier, D.E., Hinton, A., Jr,
Ziprin, R.L. & Deloach, J.R.(1991):
Effect of old or new litter and dietary
lactose on Salmonella colonization
of broiler chicks. Poultry
Science,70(Suppl. 1): 30.

12-Soerjadi-Liem,A.S. & Cumming,
R.B. (1984): Studies on the
incidence of Salmonella carriers in
broiler flocks entering a poultry
processing plant in Australia. Poultry
Science, 63: 892-895.

13- National
(1994):Nutrient

Research Council,
Requirements  of
Poultry. (9th rev. ed.). National
Research Council. National
Academy Press. Washington, D.C.,
USA.

14-- Hafez, HM. (1999): Poultry
meat and food safety. World’s
Poultry Science Journal, 55: 269-
280.

15- Marsh, T.E. (1999): The role of
litter management in pre-harvest
pathogen  reduction  programs.
Poultry International, 38: 42.

16- Lovett, J., Messer, J.W. & Read,
R.B. (1971): The microflora of



Kufa Journal For Veterinary Medical Sciences

Vol.(1) No. (1) 2010

Southern Ohio poultry litter. Poultry
Science, 50: 746-751.

17- Binek, M., Borzemska, W.,
Pisarski, R., Blaszczak, B.,
Kosowska, G., Malec, H. &

Karpinska, E. (2000): Evaluation of
the efficacy of feed providing on
development of gastrointestinal
microflora of newly hatched broiler
chickens. Archiv fu'r Geflu"gelkun-
de, 64: 147-151.

18- Alexander, D.C., Carriere, J.A.J.
& Mckay, K.A. (1968):
Bacteriological studies of poultry

152

litter fed to livestock. Canadian
Veterinary Journal, 9: 127-131.

19-Fries, R. & Kobe, A. (1997):
Food of animal origin—impact of

laboratory factors on results of
analysis, in:  Hinton, MH.&
Rowlings, CHR. (Eds) Factors

affecting the microbial quality of
meat. 4. Microbial methods for the
meat industry. Concerted Action
CT94-1456: Microbiol. Control in
the Meat Industry, pp. 53—65
(Bristol, University of Bristol
Press).



