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ABSTRACT
This study was carried out during the period from November 2015 to
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November 2017 in Bahri locality, Sudan. The objectives of the study
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were to determine the efficacy of cleaning and disinfection of broiler
farms between production cycles and evaluating the present biosecurity
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measures in poultry houses during rest period. A structured and
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standardized checklist containing the major aspects of Good Hygienic
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Practices (GHPs) and related factors was designed and conducted. In
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addition, a total of 60 samples were collected from 4 different broiler

Medicine.

farms (each 15) which comprised 5 swab samples from suspended
different ground surface areas after disinfection and before new litter

were applied, 5 samples from the newly introduced litter and 5 water samples. Samples were
collected before introducing new flock using systemic random sample technique. All samples
were, serially diluted, spread plated into agar plates, incubated for 48 hr, at 37°C and
enumerated. Total bacterial count (TBC) was investigated for each sample. Data was coded
and analyzed using SPSS program. The study disclosed that all farms (100%) didn't apply
appropriate cleaning and disinfection practices or water quality testing or saw dust (litter)
fumigation. Whereas, all farms (100%) didn't perform bacteriological testing to verify the
efficacy of cleaning and disinfection, 75% of them didn't apply longer period between two
production cycles. The study also revealed a significant difference in the mean of bacterial
count in different samples (water, litter And swab) with p<0.05 (0.007). Whereas, there was a
significant difference in total bacterial count (TBC) between swab, water, swab and litter (p
=0.007 and 0.045), respectively, the difference in total coliform count (TCC) between samples
from different farms p>0.05(0.199) was insignificant. It could be concluded that all farms
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(100%) didn't apply appropriate GHPs between production cycles and that the swab sample
method was considered as main source of bacterial contamination in broiler farms between rest
periods.
INDEX TERMS: Biosecurity, Broiler Farm, rest period, cleaning and disinfection.
I. INTRODUCTION
[1]

emphasized the importance of improving biosecurity along the food chain to reduce the risk

of disease spread and that biosecurity applies to public health measures that reduce contact
between birds and man. Because of the incidence of food-borne diseases and birds health
problems, many authors emphasized the importance of having developed standardized on-farm
food safety programs in response to meet consumer demand.[2] As well designed biosecurity
program can include traffic, segregation, cleaning and disinfection[3], it shall also include the
―all-in–all-out‖ practice and a vacancy or rest period between production cycles as this will
play an important role in breaking the cycle of disease in commercial flocks.[4] Poultry
producers must make decisions on which elements of biosecurity to use and at what point.[5]
The rest period between production cycles is an effective procedure to reduce the severity of
infection. It is important to have an effective cleaning and disinfection program at the
beginning and between production cycles as some microbes can survive for a long time in the
environment even in the absence of poultry.[6]
The process of cleaning comprises both dry and wet phases. While dry cleaning refers to
physical removal of foreign material from a surface, wet cleaning is performed with water
under high pressure to remove loose organic matter.[7] Wet cleaning consists of factors such as
time, mechanical action, chemistry and temperature.[8] Soaking with detergent is preferably
performed from the floor towards the ceiling, while washing is performed vice versa to avoid
contaminating already cleaned surfaces.[9] After drying, surface disinfection, thermal fogging
or fumigation can be carried out with a pressure cleaner.[10] Subsequently, a rest period shall be
applied in order to dry the animal houses and further reduce the residual bacteria. The rest
period is different from country to country i.e. Austria (14 days), Estonia (21 days),
Luxemburg (21 days), Norway (30 days), Denmark (10-14 days), Spain (12 days).[11]
Monitoring of hygiene status after cleaning and disinfection is of paramount importance. This
can be performed by agar contact plates (ACP),[12] swab samples, air samples, specific
pathogen analyses.[13] Bacteriological monitoring often focuses on total aerobic bacteria.[14] It
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is suggested that Enterococcus spp. to be an adequate hygiene-indicator organism for faecal
contamination of surfaces.[15] To verify the efficacy of a disinfectant, tested reference bacteria
must show a minimum 5 log reduction after exposure to this disinfectant.[16]
II. MATERIAL AND METHODS
Study area
This study was conducted in Bari locality, Sudan in 4 broiler farms.
Study design
Descriptive and experimental method was used.
Data collection


Check list

A structured and standardized checklist containing the major aspects of Good Hygienic
Practices (GHPs) and related factors was designed and conducted e.g. appropriate cleaning and
disinfection practices; bacteriological testing after cleaning and disinfection; period between
two production cycles; saw dust fumigation; selection of cleaning agents; acceptable buffer
zone between farms.


Swabs and samples

A total of 60 samples were collected from 4 different broiler farms (15 each) before introducing
new chicken using systemic random sample technique. Five swab samples were collected
randomly from suspended different ground surface areas after disinfection and before new
litter was applied, 5 samples from the newly introduced litter and 5 water samples.
Sample preparation
Swab technique was used for sample collection based on[17] as follow: sterile swab was
removed from coded test tubes that contained 5 ml of sterile phosphate-buffered saline and the
targeted areas were swabbed. Sampling was performed by swabbing the areas horizontally,
vertically and diagonally using sterile templates. Swabs were placed back into the coded test
tubes. Then samples were transported to the laboratory using an insulated ice box contained an
ice pack at 4 C°. In the laboratory, the test tubes and the swabs were shaken vigorously for 10
sec. Next, the swabs were discarded and 0.5 ml of the sample was poured on selective media to
conduct the bacteriological examinations. A litter sample weight 0.5g was then put in test tube
and the litter was shaken vigorously for 10 sec. As regards to water sample, 0.5 ml was
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transferred to next serial test tube contained 4.5 ml phosphate-buffered saline and was shaken
vigorously for 10 sec before 0.5ml of the sample was poured on to selective media.
Examination of cultured media


Total bacterial count

The pour plate count method to count total bacteria was carried out as described by.[18] The
bacteria were cultured on plate count agar media.


Total Coliform count

For coliform bacteria the same method of enumerating total bacteria was used. The bacteria
were cultured on MacConkey agar media.
Data analysis
The collected data were coded and analyzed using Statistical Packaging for the Social Sciences
(SPSS/PC version 21 for windows). Data were analyzed for Descriptive Statistical Analysis.
Chi-square was also used with the hypothesis that the compliance with biosecurity measures
was uniform among all poultry farms.
III. RESULTS
The checklist results showed that all farms (100%) were located in heavily poultry populated
areas but did not share any cleaning and disinfection equipments during cleaning and
disinfection procedures. As for the most important biosecurity measures, all farms (100%)
didn't apply appropriate cleaning and disinfection practices or water quality testing or saw dust
(litter) fumigation. Also all farms (100%) didn't perform bacteriological testing to verify the
efficacy of cleaning and disinfection. Whereas, 75% of the farms said that they applied longer
period between two production cycles (rest period), only 50% applied all in – all out procedure
(Table 1).
Table 1: Checklist of biosecurity good hygienic practices in broilers farms.
Parts
All in – All out practice
Appropriate cleaning and disinfection
practices
Bacteriological testing before cleaning and
disinfection
Bacteriological testing after cleaning and
disinfection
www.wjpps.com

Farm
1
NO

Farm
2
YES

Farm
3
NO

Farm
4
YES

Overall
%
50

NO

NO

NO

NO

100

NO

NO

NO

NO

100

NO

NO

NO

NO

100
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Long period between two production cycles
applied
Short period between two production cycles
applied
Saw dust fumigation
Expert consultation available during
cleaning and disinfection
Selection of cleaning and disinfection agents
Applying water quality testing
House repairing
Acceptable buffer zone between farms
Sharing cleaning equipments between farms

YES

YES

YES

NO

75

NO

NO

NO

YES

75

NO

NO

NO

NO

100

NO

NO

NO

NO

100

YES
NO
NO
NO
NO

NO
NO
NO
NO
NO

YES
NO
NO
NO
NO

YES
NO
YES
NO
NO

75
100
75
100
100

High levels of bacterial contamination were evident (overall mean = 4.76 CFU) in all farms.
The farms with high contamination level of bacteria were as follow: farm 3= 4.85, farm 1=
4.77, farm 2= 4.71 and farm 4 =4.69. Water samples scored the highest mean (4.96), litter
(4.84) and swab (4.47), respectively (Table 2).
Table 2: Means of total bacterial counts
Farms Mean Std. Deviation
Farm.1 4.87
.39
Farm.2 5.38
.68
Water Farm.3 4.82
.40
Farm.4 4.78
.56
Total
4.96
.54
Farm.1 4.98
.39
Farm.2 4.61
.52
Litter Farm.3 4.99
.39
Farm.4 4.75
.60
Total
4.83
.47
Farm.1 4.44
.42
Farm.2 4.14
.20
Swab Farm.3 4.74
.42
Farm.4 4.55
.62
Total
4.47
.46
Farm.1 4.77
.44
Farm.2 4.71
.71
Total Farm.3 4.85
.39
Farm.4 4.69
.57
Total
.53
4.76

N
5
5
5
5
20
5
5
5
5
20
5
5
5
5
20
15
15
15
15
60

High mean of total coliform counts (log10 CFU) for the different farms were shown in (Table
3). High level of coliform contamination (5.44 CFU) was evident in all farms. The farms with
high contamination level of coliform count were as follow: farm 3 (5.54), farm 2 (5.46), farm 1
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(5.42) and farm 4 (5.29), respectively. Litter samples scored the highest mean (5.55), water
(5.49) and swab (5.31), respectively.
Table 3: Means of total coliform counts.
Type of Samples Farms Mean Std. Deviation
Farm.1 5.12
.32
Farm.2 5.55
.41
Water
Farm.3 5.52
.42
Farm.4 5.75
.19
Total
5.49
.39
Farm.1 5.67
.44
Farm.2 5.69
.19
Litter
Farm.3 5.74
.19
Farm.4 5.10
.54
Total
5.55
.43
Farm.1 5.45
.51
Farm.2 5.40
.53
Swab
Farm.3 5.34
.51
Farm.4 5.02
.43
Total
5.31
.49
Farm.1 5.41
.46
Farm.2 5.56
.39
Total
Farm.3 5.53
.41
Farm.4 5.29
.51
Total
5.44
.45

N
5
5
5
5
20
5
5
5
5
20
5
5
5
5
20
15
15
15
15
60

Table (4) shows significant differences in the mean of bacterial count in different samples
(water, saw dust and swab) with p<0.05 (0.007). The significant difference in TBC between
swabs, water, swab and saw dust was P =0.007 and 0.045, respectively (i.e. swabs was the main
source of bacteria).
Table 4: Significance in the means of total bacterial counts.
(I) Type of Samples -(J) Type of Samples Mean Difference (I-J)
Litter (saw dust)
.13
Water
Swab
.49
Water
.12
Saw dust
Swab
.36
Water
-.49
Swab
Saw dust
-.36

Sig.
.693
.007
.693
.045
.007
.045

There were also significant differences between group’s samples in the mean of total bacterial
counts as shown in Table (5).
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Table 5: Significance in the mean of total bacterial count.
Between Groups
Within Groups
Total

Sum of Squares df Sig.
2.669
2 .007
13.979
57
16.648
59

There was insignificant difference in the mean of total bacterial and total coliform counts
between different farms (total bacterial with p>0.05(0.86) and coliform with p>0.05 (0.36).
IV. DISCUSSION
Biosecurity practices designed to minimize the transmission of infectious diseases between and
within farms are an important component of modern flock health programs.[19] It was stated
that poultry density in the vicinity of the farm is an important factor for those pathogens for
which transmission is density dependent.[20] In addition to farm location, borrowing
equipments or brought into the farm by contractors may introduce pathogenic agents into the
farm.[21]
In the present study the checklist results showed that all farms (100%) were located in heavily
poultry populated areas but did not share any cleaning and disinfection facilities during
cleaning and disinfection of premises. This may render biosecurity status in these farms at
greater risk.
One day old chicks shall be prevented to come in contact with litter, dust, feathers, and other
debris from the previous flock as some pathogens can survive for a long time in the
environment without the presence of poultry.[6]
As for the most important biosecurity measures in the present study, all farms (100%) didn't
apply appropriate cleaning and disinfection practices or saw dust (litter) fumigation. This
practice may predispose new broiler flocks to contamination by all kinds of pathogens.[7]
This study concluded that 100% of the farms didn't perform bacteriological testing to verify the
efficacy of cleaning and disinfection. The lack of testing drinking water for pathogenic
microorganisms is a serious biosecurity malpractice.[7]
Prolonged vacancy period of the animal houses are an essential part of the hygiene
management.[22] Whereas, 75% of the studied farms said that they applied longer period
between production cycles (rest period) only 50% applied all in – all out procedure. This may
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explain the relatively high bacterial contamination in broiler houses after cleaning and
disinfection.
For the total of sixty samples examined in this study, water samples scored the highest mean of
total bacteria counts, followed by saw dust and finally swabs. In contrast to bacteria, coliform
in saw dust scored the highest mean of counts, followed by water and eventually swabs. The
contamination with these bacteria in this study may be due to differences in cleaning and
disinfection application between broilers farms or because extra biosecurity measures such as
specific pathogen control programs and pest control during the vacancy period are not
applied.[22]
The findings of this study with regard to total bacterial count were within the acceptable range.
This finding was in compliance with[23] who stated that satisfactory range is ≤ 5.0 log10 and[22]
who found that the mean total aerobic bacteria determined by swab samples decreased from 7.7
+ 1.4 to 5.7 + 1.2 log colony forming units (CFU)/625 cm² after cleaning and to 4.2 + 1.6 log
CFU/625 cm² after disinfection. Lower bacterial counts were reported by[24] in North Carolina
(5.05 cfu) and[25] in Belgium who reported 7.3 log10 cfu.
The findings of this study disagreed with[23] for total coliform count who reported that the
satisfactory range is >4.0 log 10 and with[22] who reported 4.0 log10cfu for coliform count, but
agreed with[25] in Belgium who reported similar findings (5.8 log10 cfu). The relatively high
coliform count in this study may be attributed to lack of effectiveness of cleaning measures
practices or to low quality cleaning and disinfectant agents.
The present study indicated that the swabs sample represented the main sources of bacterial
contamination. The significance in bacterial counts of mean log, may be attributed to location,
different cleaning steps, awareness of personal hygiene and the commitment in the
implementation of the biosecurity measure in broiler production farms.
The results of this study showed insignificant difference in the mean of total bacterial and
coliform counts (TCC) between different farms. This means that there was similarity in
hygienic measures practiced in all broilers farms.[2] in Canada reported similar results in that
the means of total bacteria counts were not significantly different (P=0.7892), but in contrast to
our study they reported that the mean log coliform bacterial counts were significantly different
(P= 0.0029). Different results were obtained by[26] in Canada who studied 3 broiler houses after
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cleaning regimens found out that the means of total bacterial counts of different farms were
significantly different (P≤ 0.05).
V. CONCLUSION AND RECOMMENDATIONS
It could be concluded that all farms (100%) didn't apply appropriate biosecurity GHPs between
production cycles and that the swab sample method was considered as main source of bacterial
contamination in broiler farms between rest periods.
As little research has been published on the effectiveness of cleaning methods in poultry
houses in Sudan, an on-farm evaluation and comparison of different cleaning protocols could
help farmers in selecting the most appropriate cleaning method and in reducing bacterial
contamination.
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