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Abstract

Ward biosecurity, which means the protection of living agents, is a program aimed to keep birds
safe from disease-causing microorganisms. The purpose of this study was to assess the
biosecurity measures and the prevalence of Salmonella species in poultry farms in Sharkia
governorate, Egypt. The sensitivity of recovered Salmonella Typhimurium isolates against
various antibiotics and disinfectants was also assessed. A total of 84 samples (21 from each of
four poultry farms) were obtained. Water, feedstuff, litter, cloacal swabs, wall, hand, and foot
boot samples were taken in threes from each farm. According to the questionnaire, all of the
farms surveyed received a "poor biosecurity” grade, with a biosecurity score (BS) of less than
50%. Salmonella species were found in 10.7% (9/84) of the all investigated samples. Cloacae
had the most Salmonella species (41.7%), followed by litter (25%) and feed (8.3%). Biosecurity
level and Salmonella species isolation have significant negative correlations. Based on
serological examination, Salmonella Enteritidis and Salmonella Molade were the most frequent
serotypes of Salmonella in litter, while Salmonella Larochelle and Salmonella Typhimurium
were common in feed and cloacae. Ciprofloxacin and levofloxacin sensitivity was higher in the
isolated S. Typhimurium, followed by amikacin, nitrofurantoin, ceftriaxone, and gentamycin.
Virkon S (0.5%) was shown to be particularly efficient against S. Typhimurium, followed by
Virocid (0.5%) and finally cid 2000 (2%). In conclusion, the results of this investigate showed
the variance in biosecurity levels found across the farms studied in connection to Salmonella
prevalence, with the lower percentage of biosecurity score indicating a greater degree of
Salmonella prevalence. A variety of management and biosecurity practices, including extremely
strict cleaning and disinfection procedures have been identified as protective factors in
minimizing Salmonella species entry and persistence on poultry farms.
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Introduction manufacturing unit. Indeed, biosecurity
measures are beneficial in the poultry
industry because their primary goals are
to protect the facility and its surroundings
from pathogen introduction or spread of
pathogens to uninfected farms or other
farms where the pathogen is already
present [1, 2].

The concepts of disease prevention and
control in poultry farming are based on
flock  management,  vaccination, and
biosecurity. The expression “biosecurity”
refers to management strategies that
reduce the possibility of infectious
pathogens entering or spreading within a
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Salmonella  species are  non-spore-
forming bacteria that are regarded as one
of the most widespread disease-causing
agents, particularly in low sanitation
areas, and utilized as a food safety
indication in the chicken industry. Birds
are regarded to be the most significant
natural reservoir of various Salmonella
species serovars. Furthermore, Salmonella
infection occurred through a polluted
environment contaminated by germs from
infected hosts' feces [3]. Avian
salmonellosis is a worldwide infectious
disease that affects many species of
chicken and costs commercial poultry
farms a lot of money. Interventions in the
poultry sector to limit the propagation of

these infections involve two fundamental
strategies: pathogen prevention and
pathogen eradication [4].

Antibiotics are used in the poultry
industry for  treatment, prevention, and
growth  enhancement. To lower the

morbidity and mortality of salmonellosis
in poultry, the current therapy relies on
the use antibiotics such as amoxicillin,
oxytetracycline, tetracycline, and others.
On the other hand, because the majority
of isolates are resistant to them,
antibiotics are no longer an effective form
of treatment [3, 5, 6].

The disinfectant programs in poultry
facilities are aimed to kill or minimize the
populations of disease-associated bacteria
and prevent their spread between batches.
Disinfectants are commonly used in
poultry  buildings to remove zoonotic
infections such as Salmonella species. To
efficiently decrease microbial populations
in poultry houses, it was revealed that the

disinfection  process is affected by
numerous disinfection processes
including disinfection methods such as
cleaning, disinfectant concentration, pH,
temperature, and exposure time. In
poultry  farms, disinfectants such as

halogens, oxidizing agents, chlorhexidine
compounds, phenolics, and alcohols are
utilized. The disinfection capability of

hydrogen peroxide was demonstrated to
be good against Salmonella [7, 8].

This study was to
biosecurity status and to
prevalence of Salmonella species in
different  poultry farms at  Sharkia
governorates. The sensitivity of identified
S. Typhimurium to the commonly used

evaluate the
detect the

antibiotics and disinfectants was also
assessed.

Material and Methods

Description of examined poultry farms

The study target four commercial
broiler  chicken farms  distributed in
Sharkia governorate, Egypt. The first

farm is in El-Salheya, the second in El-
khattara, the third in Kafr Sagr, and the
last one in Awlad Sagr. All information
were acquired from the records in each
farm, included; location, farm area,
stocking density of birds, kind of farmed
poultry  species, mortality rates, cycle
duration, storage of poultry feed, type of
floor, water sources, ventilation, and
lighting system (Table 1).
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Table 1: Descriptive data of the examined poultry farms in four localities in Sharkia governorate, Egypt

Categories Farm I Farm 11 Farm 111 Farm IV

( El-Salheya) (El Khattara) (Kafr Saqr) (Awlad Saqr)

1.  Location El-Salheya El Khattara Kafr Saqr Awlad Saqr

2. Farmarea/m? 650 m? 700 m? 750 m? 780 m?

3. Stocking density of bird / m? 8-10 birds 6-8 birds 8-10 birds 10-12 birds

4.  Total capacity of the farm 5500 birds 4500 birds 6000 birds 8000 birds

5. Reared Spp. Arbo Acres Arbo Acres Sasso Ross

6.  Cycle duration 40 days 40days 50 days 60 days

7.  Distance between farms 20m 50 m 150 m 200 m

8.  Mortality rate/ cycle (%) 5% 5-10% 10-15% 15%

9.  Time interval between cycles 1 month Not fixed Not fixed Not fixed

10. Cleaning & disinfection between Chlorine & iodine Phenol & chlorine Formalin Formalin

flock

11. No. of windows / side 7 8 10 12

12.  Types of Floor Cement Muddy Muddy Cement

13.  Type of water source Private Private Public Public
(Underground) (Underground)
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Assessment of the biosecurity score in
the examined poultry farms

A biosecurity questionnaire was
created to measure the degree of
biosecurity in the chicken farms under
investigation. Biosecurity  levels  are

evaluated by a total of 23 questions,
including; access to the farm, distance
from nearest farm, distance from water
source, disposal of dead birds, manure
disposal and management, drinking water
origin, rodent control, bird proofing,
visitor restriction, vehicles conditions of
chicks placing, birds density at one day,
concrete floor, management of ill birds,
water sanitation, types of drinkers, foot
bath dip, contact of workers with other
flock, cleaning and disinfection of farm
between flocks, cleaning and disinfection
of equipment and vehicles, cleaning and
disinfection of footwear before and after

visit, hand hygiene before and after
poultry  handling ,utilization of farm
cloths and foot wear and disinfection of

worker cloths.

The questionnaire responses earned a
score of 0O (total lack of preventative
measures) or 1 (complete existence of
preventive measures) [9]. The biosecurity
score  (BS)  percentages  were then
computed and compared to the
conventional biosecurity grade "Good" if
the farm's BS was greater than 50% and
"Poor" if the farm's BS was less than 50%
[10].

Samples and sampling procedures

A total of 84 samples were obtained
randomly from four commercial broiler
chicken farms (21 each) in Sharkia
governorate, Egypt.  Water, feedstuff,
litter, cloaca, wall, hand, and foot boot
samples were taken in threes from each
farm and were obtained from November
2021 to July 2022. The upper layers (dry
and wet) litter, 100 g of fully mixed feed,

and 100 ml of water drinkers were
aseptically taken from the poultry farms
under investigation. Swab samples were
taken from cloaca, wall, hand, and foot
boot using sterile swabs that immersed
into 9 mL pre-enrichment broth (Buffer
Peptone Water) under aseptic conditions
as previously adopted. Immediately after
sampling with a minimum of delay, all
samples were labeled and aseptically
transferred to the laboratory for further
investigation [11, 12].

Isolation and identification of

Salmonella species

Pre-enrichment broth (Buffer Peptone
Water) was mixed with 25 ml/g of each
sample of analyzed water, homogenized
feed material, and litter; swab samples
were incubated in 9 mL Buffer Peptone
Water [13]. All samples were incubated at
37°C for 24 hours. Then 0.1 mL of pre-
enriched tubes was inoculated into
enriched broth Rappaport-Vassiliadis
(RV) and then incubated at 41.5°C. A
loopful of the 24 hours-enriched cultured
broth was streaked onto Xylose Lysine
Deoxycholate agar (XLD) agar (Himedia,
India) and then incubated at 37°C for 24
hours [14]. Typical colony of suspected
Salmonella has a black center and
lightly transparent zone of reddish
color was picked and identified using
morphological characters and biochemical
reactions (include; indole, methyl red,
voges — proskouer, citrate utilization,
urea  hydrolysis, H.S  production,
gelatin liquefaction and sugar
Fermentation) [13, 15].

Serological identification of Salmonella
species isolates

Four biochemically identified
Salmonella isolates were selected from
different sources for serotyping using

monovalent O and H antisera according to
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Alzwghaibi et al. [16] at The National
Laboratory for Veterinary Quality Control
on Poultry Production, Animal Health
Research Institute, Agriculture Research
Center, Dokki, Giza, Egypt.

Antibiotic Sensitivity Test

The antibiotic susceptibility testing for
the recovered S. Typhimurium isolate was
achieved using the disc diffusion method
in  accordance  with  the National
Committee for Clinical Laboratory
Standards' guideline [17]. S.
Typhimurium  colonies that had been
identified and purified were added to the
brain heart infusion broth, and it was then
incubated at 35-37 °C for 24 hours. The
surface of the nutritional agar on which
the antibiotic discs were placed received 1
mL of turbid broth, which was then
inoculated and incubated at 37 °C for 24
hours. Thirteen antibiotics were tested
(BioMerieux F6980 Marcy Etoite
France); ciprofloxacin (15pg), amoxicillin
+ clavulanic acid (30upg), gentamycin
(10ug), sulbactam + ampicillin  (10pg),
nitrofurantoin (300 ug), fusidic acid
(10ug), ceftazidime  (30ug), amikacin
(30ug), levofloxacin  (5ug),  penicillin
(10ug), Cefotaxime (30ug), erythromycin
(15nug) and ceftriaxone (30 pg). The
sensitivity of S. Typhimurium isolates to
different antibiotic discs were measured
by the diameter of inhibitory zone and

compared with antibiotic  susceptibility
testing sheet. Interpretation of the zones
of growth inhibition's size in accordance

with Aditi et al. [18].

Disinfectants” efficacy against
S. Typhimurium

The efficacy of Virocid
(Glutaraldehyde, 0.5%), Virokin S
(Potassium peroxymonosulfate and
Sodium chloride 0.5 %) and Cid 2000

identified

(Hydrogen peroxide and acetic acid, 2%)
was assessed by applying each of them
singly on S. Typhimurium isolates in the
absence and presence of organic matter as
previously described [19, 20]. To test the
disinfectant's effectiveness in the presence
of organic matter, 9.5 mL of brain heart
infusion broth supplemented with 2%
yeast extract was inoculated with 0.5 mL
of S. Typhimurium strain. To prepare the
microbial-disinfectant mixture without
organic matter, a normal saline solution
was used. The turbidity of the test
suspension was compared with a 0.5
McFarland’s turbidity (2 x 108 CFU/mL).
Assessed  disinfectants were added to
tubes at the recommended level and
subcultures for 1, 5, 10, 20, 30, 45, 60
minutes contact time and then 5uL of
Tween-80 was added to halt the activity
of disinfectants. The absence of microbial
growth on plates of Xylose Lysine
Deoxycholate agar (XLD) at 37 °C for
24-48 hrs was used as a measure of the
disinfectant's effectiveness.

Statistical Analysis

Chi-square test and Pearson correlation
were run to test differences and relations
among four farms through biosecurity
levels. P < 0.05 is considered statistically
significant. All analyses were performed
by SPSS wversion 24.0 (IBM. Corp.,
Armonk, NY) [21].

Results and Discussion

Evaluation of the biosecurity status in
the investigated poultry farms

Table 2 revealed that the
biosecurity was attained by 38.04% of

the studied farms. There was no
significant ~ variance  in  biosecurity
levels across the  studied farms
according to these data. All the
investigated farms earned grade
“poor” biosecurity score, where
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biosecurity levels were not more than
50%. Good education of broiler
farmers and their staff was found to
assist enhancing overall biosecurity on

broiler farms in Europe [22]. These
results were nearly similar to those
previously mentioned [23, 24].
Material supply and disease
management received the best marks,
while  manure and  carcass removal
received the lowest marks. These
preliminary  findings revealed that,
despite the necessity of biosecurity,

many biosecurity measures are poorly

implemented,  with  opportunity  for
improvement. Location,  ventilation,
immunization status, and feeder and

drinker cleaning are the most critical
risk factors and biosecurity measures

[25]. However, isolation, cleanliness,
and movement restriction were
recognized as the most important
factors in limiting disease  agent
disseminating  biosecurity =~ measures,
such as access control, vehicle
disinfection and animal control,
disinfection of house premises,
demonstrated high biosecurity
compliance, thereby representing an
important phase in biosecurity

implementation [26, 27].

Salmonella species prevalence in all
studied farms

The  displayed results in  Table
3revealed that Salmonella species were

found in 9 out of 84 examined samples
(10.7%). In El-Salheya, El-Khattara, Kafr
Saqr, and Awlad Sagr farms, the isolation
percentages of Salmonella species were
4.76 (1/21), 9.52 (2/21), 19.04 (4/21) and
9.52% (2/21), respectively. There was no

statistically ~ significant (p = 0.500
relationship between the occurrences of
Salmonella  in  the  studied  farms.

According to our findings, cloacal swabs
exhibited the largest Salmonella species

isolation percentages (41.7%), followed
by litter (25%) and feed (8.3%). However,
75 of the samples obtained from water,
feed, walls, workers' hands, and foot
boots confirmed negative for Salmonella
species. These findings were lower than

those  previously reported, in  which
cloacal swabs have been utilized to
demonstrate Salmonellae's chronic
intestine colonization in individual birds.

With a 55%, (44 out of 80) cloacal swab

samples confirmed positive for
Salmonella [28]. In another investigation,
water  samples  showed the  lowest
Salmonella prevalence (15.1%) while, the
greatest ~ Salmonella  prevalence  were
found in feces (23%) and feed (22.7%),
followed by litter (20.3%) [29]. Our
findings were supported by  former

research, who found Salmonella species
in 35% of the samples, with the greatest
frequency identified in cloacal swabs. S.
Enterica serovar Typhimurium detection
appeared to be significantly greater in
cloacal samples (95.8%) than in litter and
feed samples  [30].  Furthermore,  water
and hand swab samples from a chicken
farm were examined and found to be

Salmonella  free [31]. The  greatest
prevalence of Salmonella levels, on the
other hand, was found in litter samples
[32]. Moreover, cloacal swabs revealed
the highest prevalence of Salmonella

(2.2%) [33].0ur findings contradict those
who found 15.12% as a percentage of
Salmonella [11]. The prevalence rates of
S.  Typhimurium in the poultry farms
surveyed varied but were not statistically
significant. The lowest level of prevalence
was 10.64%, while the maximum level
was 20.00%. These isolates were obtained
from cloacal swabs, fresh feces, litter, and

poultry drinking water samples, in that
order: 11%, 18.7%, 40%, and 25%,
respectively. A previously  conducted

study found that Salmonella species were
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found in cloacal swabs (14.8%) and hand
swabs examined from farm attendants
with a prevalence of 33.3%. The isolation
rate.  of Salmonella was substantially
greater in hand (33.3%) than in cloacal
swabs (14.8%) [12]. In another
investigation, the farm  level  point
prevalence rate for S. Enterica was 55%

(10 of 18 farms). Twenty-six (9%) of the
total 288 farming environmental samples
collected were positive. The rate of
isolation varied based on the origin of the
samples; water (27.5%); feces (10.6%);
litter (8.6%); farm swabs (5%), and feed
(1.8%) [34].

Table 2: The assumed score of biosecurity levels in the examined poultry farms

El- El- Kafr Awlad Total score
Biosecurity variables Salheya Khattara Saqr Saqr

Farm Farm Farm Farm No. Op*
1. Access to the farm 1 1 1 1 4 100
2. Distance from nearest farm 0 0 1 1 2 50
3. Distance from water source 1 1 0 0 2 50
4. Disposal of dead birds 0 0 0 0 0 0
5.Manure disposal & management 1 0 0 0 1 25
6. Drinking water origin 1 1 1 1 4 100
7. Rodent control 1 1 0 1 3 75
8. Bird proofing 0 0 0 0 0 0
9. Visitors restriction 0 0 0 0 0 0
10. Vehicles (allowed to enter farm) 0 0 0 0 0 0
11. Birds density at day 1 (chicks/m2) 0 0 1 1 2 50
12. Floor built with concrete 1 0 0 0 1 25
13. Management of ill birds 1 1 0 0 2 50
14. Water sanitation 0 0 0 0 0 0
15. Type of drinkers 1 1 1 1 4 100
16. Foot bath dip 0 0 0 0 0 0
17. Contact of workers with other flock 1 1 1 1 4 100
18. Cleaning & disinfection of farm between flocks 1 1 1 1 4 100
19.Cleaning & disinfection of equipment & vehicles 1 1 0 0 2 50
20.Cleaning &disinfection of footwear before & after visit 0 0 0 0 0 0
21.Hand hygiene before & after poultry handling 0 0 0 0 0 0
22.Utilization of farm cloths & foot wear 0 0 0 0 0 0
23. Disinfection of worker cloths 0 0 0 0 0 0

Total No. 112 92 7a ga 35
%* 47.8 39.1 30.4 34.8 38.04

N.B. Total represent number of all variables for each farm that earned a score of 0 (total lack of preventative measures) or 1

(complete existence of preventive measures)

* The biosecurity level (%) = number of variables that farm earned / number of all variables — 2°° Means within the same

row carrying different superscripts are significant.

- Chi square is no significance 32 (3) = 1.614, p= 0.656
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Table 3: Prevalence of Salmonella species recovered from the investigated poultry farms

No. of El- Salheya El-Khattara Kafr Saqr Awlad Sagr Total
SOURCES samples/ Farm Farm Farm Farm
each farm Positive Positive Positive Positive Total No. Positive
samples samples samples samples of samples samples
[0)

No. % No. % _ No. % __ No. % No. %

1. Water 3 0 0 0 0 0 0 0 0 12 0 0
2. Feed stuffs 3 0 0 0 0 0 0 1 33.3 12 1 8.3
3. Litters 3 0 0 1 33.3 2 66.6 0 0 12 3 25
4.Cloaca 3 1 33.3 1 33.3 2 66.6 1 33.3 12 5 41.7

5.Walls 3 0 0 0 0 0 0 0 0 12 0 0

6. Hands 3 0 0 0 0 0 0 0 0 12 0 0

7. Foot boots 3 0 0 0 0 0 0 0 0 12 0 0
Total 21 12 4.76 28 9.52 42 19.04 22 9.52 84 9 10.7

Chi square result revealed that there is no significance association between occurrence of Salmonella within the examined farms 2 (3)
=2.364, p =0.500
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In respect to hygiene, avian Salmonella
infections are significant as a cause of
clinical disease in poultry and a source of
disease transmission to humans via food.

The high prevalence of Salmonella
isolation from feed may be due to
inadequate  sanitation,  handling, and
contamination across the chicken
production chain, as well as cross
contamination [35]. To limit  the
occurrence of Salmonella, it is essential
that the equipment be cleaned and
sanitized after each flock. Additionally,
workers training in food safety and

biosafety can help to minimize the spread
of Salmonella in farm circumstances [29].
Effective biosecurity programs should be
applied to avoid Salmonellosis [8].

Table 4 shows the Pearson correlation
between biosecurity levels and

Salmonella species identified from the
studied  poultry  farms.  There  were
significant negative correlations between

the total biosecurity level and Salmonella
species (p = or < 0.05). These findings
were nearly identical to those of another
study, which suggested that increased
farm biosecurity might lead to a reduced
prevalence of avian salmonellosis in
poultry farms [36]. Standard biosecurity

precautions are not widely used, and
flocks frequently come into touch with
wild birds, pets, and farm animals,
making them  more  susceptible to
infectious diseases. Furthermore,
biosecurity measures are recognized to
lower  the probability ~ of  disease

transmission [37].

Table 4: A Pearson Correlation between the biosecurity levels and Salmonella species
recovered from the examined poultry farms

Parameter

Biosecurity  Salmonella

Biosecurity level

1 -.893"
041

* Correlation is significant at the 0.05 level (2-tailed).

The findings in Table 5 declared that
four Salmonella species were serotyped
from litter (n=2), feed (n=1), and cloaca
(n=1). S. Enteritidis and S. Molade were
found to be the most frequent serotypes of

Salmonella in litter (25% each). S.
Larochelle and S. Typhimurium were
more common in feed and cloaca (25%
each). Previously, nearly identical results
were obtained in Egypt, where S.
Enteritidis and S. Typhimurium  were

common in poultry [38]. Furthermore, S.
Typhimurium (16.7%) and S. Enteritidis
(5.4%) were shown to be common. [39].
The frequency of Salmonella serotypes in
chicken, on the other hand, was 3.35%. S.
Enteritidis and S. Typhimurium were
identified as the most common serotypes
in the examined poultry and its product
[40]. S. Typhimurium and S. Enteritidis
were also found in high levels in chicken
and feed.
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Table 5: Serotypes of Salmonella species recovered from the examined poultry farms

Serotypes Source of isolates Total
n=4 NO. %
S. Enteritidis Litter 1 25.0
S. Molade Litter 1 25.0
S. Larochelle Feed 1 25.0
S. Typhimurium Cloaca 1 25.0
Total 4 100.0
Antibiotic  sensitivity  testing of S. Salmonella species displayed resistance
Typhimurium towards the following antimicrobials:

erythromycin (100%), chloramphenicol
(76.2%), tetracycline (62%), ampicillin
(47.7%), sulfamethoxazole/trimethoprim
(42.9%), ciprofloxacin  (4.8%), nalidixic
acid  (9.6%), streptomycin (19%) and
kanamycin  (28.6%), while cephalothin
and, and gentamicin showed no resistance
[42]. Previous research discovered that
Salmonella species isolates were highly
sensitive to amikacin (100%) and other
remaining antibiotics; ceftriaxone,
gentamicin,  levofloxacin,  ciprofloxacin,
colistin, and tetracycline were found to be
resistant [43]. However, Salmonella was
more resistant to ciprofloxacin  (77%),
sulfisoxazole  (73%), and ampicillin

The findings of the antibiogram of the
isolated S. Typhimurium against thirteen
antimicrobial agents were shown in
Figure 1. Ciprofloxacin and levofloxacin
sensitivity was  higher in  the S.
Typhimurium isolate (++), whereas
amikacin, nitrofurantoin, ceftriaxone, and
gentamycin sensitivity were intermediate
(+). Fusidic acid and amoxicillin &
clavulanic acid had the highest rates of
resistance,  followed by  ceftazidime,
sulbactam &  ampicillin,  cefotaxime,
penicillin, and  erythromycin. These
findings confirm previous research that
found Salmonella species resistant to
erythromycin ~ in  both  healthy and

sick chickens [41]. (55%) [44].
Erythromycin
Ceftrianone *
Fanicillin
Cefotaxime
Sulbactam & Ampicillin - , S ansitive
Ceftazidime - , Intermediate
Amoxicillin & Clavulanic acid Resistant

Fusidic Acid

Levofloxacin 4

Gentamycin L .+

Figure 1: Patterns of antibiotic susceptibility for Salmonella Typhimurium isolated from the
examined poultry farms 304
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Assessment of the efficacy of certain
disinfectants on  the identified S.
Typhimurium

The efficiency of certain disinfectants
against isolated S. Typhimurium from the
examined chicken farms after 1, 5, 10, 20,
30, 45 and 60 minutes of contact time in
the presence or absence of organic matter
was revealed in Figure 2. Virkon S (0.5%)
was very effective against S.
Typhimurium in the absence or presence
of organic matter, with a kill time of less
than one minute, followed by Virocid
(0.5%), with contact times of 5 and 20
minutes in the absence and presence of
organic matter, respectively. Cid 2000
(2%) had longer contact duration (45 and
60 minutes) in the absence and presence

of organic matter. In surface
contamination evaluation, glutaraldehyde-
based treatments were much  more

successful  than  the other  products.
Although there were different
perspectives  within  products within a
chemical group, chlorocresol-based
products were determined to be the most
effective for wusage in boot dips and
aldehyde-based  products  for  surface
disinfection  [45]. In  poultry farms,
disinfectants such as halogens, oxidizing
agents, chlorhexidine compounds,

phenolics, and alcohols are utilized. The
disinfection capability  of  hydrogen
peroxide was demonstrated to be good
against Salmonella [2, 7, 8]. To minimize
resistance, disinfectants should be used
appropriately to reduce avian
salmonellosis in poultry farms. Long-term
disinfectant usage can have the opposite
effect, such as the development of cross-
resistances or an increase in biofilm
formation [46].

m Contact time ( minute) In absence of organic matter

m Contact time ( minute) In presence of organic matter

45.00

Cid 2000

l Less than one min
Virkon S
Less than one min

20.00

10.00 20.00 30,00

Figure 2: Efficiency of disinfectants against
presence of organic matter

Conclusion

In  conclusion, all examined broiler
farms earned grade “poor  biosecurity
farms. Many biosecurity measures are
poorly implemented, with opportunities
for improvement. Location, ventilation,

feeder and drinker cleaning are the most

40.00 50.00 60.00 70.00

Salmonella typhimurium in the absence and

and
management

critical  risk  factors
measures. several
biosecurity  measures, including
cleaning and disinfection methods have
been found as protective factors in
reducing the introduction and persistence

of Salmonella species on poultry farms.

biosecurity
and
strict
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Education of farmers about the
importance  of  biosecurity in  poultry
farming, role of various disinfectants need
to be discussed in details with them and
also organizing interactive session with
workers and exposure them to practical
aspects of broiler industry.
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