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ABSTRACT

The biosecurily status in poultry farms can be deteeted according to the preva-
lence of some pathogens of bilosccurity coneern such as Salmonella which serve as a
model for evaluation of biosccuritly status in the poultry farms. We investigated the
biosecurity status In the different poultry operations (hatchery, breeder, layer and
brotler). Samples were eolleeted from the hatchery, birds and the surrounding envi-
ronment to evaluate some epldemiological pafterns of some pathogens of blosecurity
Importance such as Salmonella. We found that the highest isolation rate of Salmonel-
Iz was detedeted from broiler farm 16.2% and followed by layer and breeder farms as
11,5%, respectively. Most common Isplated serotypes were S.kentucky, S.newpori,
S.kortobas, S.tallahatse, S.typhi and S.derbi as 50, 40, 22.2, 25, 20 and 6.25%, re-
spectively. The highest isolation rate from the examined farms was at 2, 37 and 50
weeks, respeetively from broiler, layer and brecder farm. This reflect the very Impor-
tant role of bloseeurity application i the poultry farms to keep suech microorganlism

of great economic and publie Aealth tmportance away.

INTRODUCTION

The poultry and egg scctar in Egypt has de-
veloped dramatically since the early 1990s,
fueled by economic reform and government
policy shifts (Abaza et al.,, 2008), In 2001,
poultry meat productlon, reached 646,600
tons, exceeded all other meats including beef,
mutlon, camel and others (Altrman, 2002).
In value terms. 26 percent of Egypt's total
tvestock products came from pouoltry meat

and egg production (Namatalla, 2008).
Egypt's poultry sector ineludes chickens,

which are subdivided into commercial (inter-
natlonal breeds) and Balady (traditional
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breeds) operations. In 2002, 63 percent of
Egypt's chicken meat output was produced by
commerctal operations, the traditional (back-
yard) operations. In contrast, produce 22 per-
cent of chicken meat, 64 pereent of ducks. 34
percent of turkeys, and all geese and pigeons
{Kandy Ringer, 2008).

Discase outbreaks cost pouluy producers
and related industrics milions of dollars a
year in lost reveniue (Zanderet al., 1887). The
principles of disease prevention and control
within the poultry Industry are bascd on flock
management, bioseeurtty, preventlve vaccina-
tion and sanitation (Wegener et al., 2003).
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In the present time, the varlous trends of
pouliry industries arc present to potentially
{nerease the spread of diseases. Most of these
diseases are of ceconomic and food safety con-
cern (Vandeplas et al., 2010). Salmonella is
among the most important food borne patho-
gens that cause millon cases of infectlons
and hundreds of deaths each year lu the Unit-
ed States (Kang et al., 2008).

Salmonella have been (dentified as eom-
mon pathogens found in broilers, layers, and
breeder parent stock and in eggs fom layers
(Sasiprecyajan et al., 1998 and Deng et al.,
2008) and can be serve as a model for evalua-
tion of blosecurity status in poultry opera-
tions {Jerngklinchan et al., 1994 and Van
Hoorebeke et gl., 2010) The main risk fac-
tors for Salmonella infeetlon are flock size,
housing system and farm with hens of differ-
ent ages (Mason, 20086).

At the moment, there are only a few stud-
ies avallable on biosecurity and management
practices related to control of infections In
commercial poultry farms (Boklund et al.,
2003 and Boklund et al., 2004).

Thereforc the present study was carried
out to determine some epidemlological pattern
of some pathogens of bioseeurtty eoncern Sal-
monclla species in different poultry produc-
tion unlts and also to evaluate the assoeiation
between poultry farm characteristics and the
Isolation of pathogens of blosecurity concern
in the poultry operations.

MATERIAL AND METHODS
A (leld study was carried out on a hatchery
and three commercial poultry farms with dif-
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ferent types of production {breeder, layers and
broiler) during the rearing and the produetion
period loeated in Dakhlia governorate, Egypt
during the pertod from January 2008 t(} the
end of Aprll 2010 to follow up the cceurrence
and risk factors of some pathogens of blose-
curilty concern. Salmonella spp. in different
stages ol pouliry production.

Methods:

1- Measurment of environmential parame-
ters: ambient temperature and relative hu-
midity werc measured at each vislt to the
farms in different seasons, the average tem-
perature during winter season in the breeder.
layer and brotler houses was 20.7, 223 and
25.5°¢, respectively; meanwhile {n summer
was 31.7, 33.4 and 32°¢, respectively. The
ambient temperature in autumn was ranged
between 24-27.6°c in the three farms. The rel-
ative humtdity recorded the highest level in
winter as 64.4, 63.4 and 70.3% n the breed-
er, layer and brofler farms, respectively, and
the lowest measure was recorded in the
spring as 55.02, 54.95 and 50.1% n the threc
examlned farms, respeetively.

II- Sample eollection: samples were collect-
ed weekly from the broiler house. twice per
week from breeder and layer farms and
monthly from the hatchery. Samples were col-
fected from hatchery, birds and surrounding
environment in the different poultry opera-
tions as rmethods adopted by {Cruickshank et
al., 1975; Ahmod, 1984; Jones et al., 1991
and Sadoma, 10067).

A) Hatchery aampling: samplea were col-
lected from dead in shell, Ouff, meconium, egg

shell fragments, hatchery interior, ehick sort-
ing area, chick box and ventilatfon outlets as
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methods deseribed by (Roy et al., 2002).

B) Poultry farms

1. Birds sampling; eloacal swabs were eol-
leeted from the birds during eaeh visit at the
morning using sterlle eotton gauze pads mols-
tened in stcrlle BPW(buffered peptone water)
were Inserted Into the cloaeae of healthy and
diseased birds and then withdrawn to form
composite samples. The swabs were im-
mersed Into bottle contalning BPW under
aseptic eonditlons and transferred to the la-
boratory (Sadoma, 1987).

1. Environmental sampling: Samples in-
elude (ltter, feed, water, air, swabs from
workers' hands and foot boots and swabs
from house structure as wall, floor, fans,
drinkers and feeders) were taken from the
surrounding environment inside the poultry
house during the rearing and production pert-
ods as methods descrlbed by (Sadoma, 1997).

II- Isolation of some pathogens of blosecur-
ity coneern {Salmonella spp.) in poultry opera-
tions

This work was done in the department of
Hygiene and Zoonoses, Faculty of veterinary
medieine, Mansoura University.

Isolation of Salmonella species: The coilect-
ed swabs and samples from the hatchery,
birds and their surrounding environment
were pre-enriched tn BPW (buffered peptone
water) at 37°c for 24 hrs, and then 0.1 ml of
pre-enriched cultured broth was inoculated
into 10 ml of Rappaport-Vassiliadls (RV) broth
and Incubated at 41.58° for 24 hrs. Alter en-
richment, a loopful from the enriched eul-
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tured broth was streaked onto Xylose lysine
deoxycholate agar (XLD) and incubated at
37% for 18-24hrs. After incubation. 3-5 sus-
pect eolonies were pleked up, purifled by
streaking onto nutrient gar plates and incu-
bated at 37°c for 18-24hrs. The purified calo-
nics were streaked onto nutrient agar slants
and tncubated at 37°c for 18-24hrs for further
tdentification (Cruickshank et al., 1975).

III- Identificatlon of Salmonella tsolates;
The pure colonies of Salmonella isolated from
the birds and their surrounding environment
were subjected to microscoplcal, biochemical
and serological identification as methods de-
scribed by (Cruickshank et al., 1975).

RESULTS & DISCUSSION

Egg, environment and feed contamination
are the maln sources of Salmonella infection
in poultry. Results In table 1 shows the fre-
quency and distribution of Salmonella spp. in
the breeder farm, where Salmonellae were iso-
lated from cloacal swabs, litter, feed. water,
air, hand and foot boot swabs from workers,
wall swabs, fann‘ swabs, cage swabs and egg
shell swabs as following 28, 24, 22, 18, 6, 0,
4, 8, 0, 10 and 6%, respeetively. The highest
average Isolation rate of Salmonella was de-
tected at 50 weeks of age as 25.5% and the
lowest was recorded at 2 weeks of age as
7.8%. Higher levels of isolated Salmoneila
spp- were found by (Cox et al., 1983) from
feed samples: however fewer percentages were
reported by (Echeverria et al., 1987). The in-
termittently positive sampling might be ex-
plained by a lack of sensltivity of the sampling
and test method, combined with a very low In-
fection pressure (Skov et al., 1999). Nearly
similar results for Salmonella isolation from
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drinker water samples were recorded as
(12.5%) by (Jafar! et al., 2008). Similar re-
sults for Isolation of Salmonella from cage
swabs were found by (Limawongpranee et
al., 1899).

Table 2 clarifies the tsolation rate of Salmo-
nella from the layer farm at different ages as
38, 32, 20. 14, 2, 0, 2, 4, 4, 4 and 6% from
cloacal swabs, litter, feed, water, air, hand
and footboot swabs, fans’' swabs, cage swabs
and egg shell swabs. respectively. The highest
average Salmonella observed in the layer farm
was detected at 37 week of age and such data
run with that published by (Wiard et al.,
2001 and Sulem et al., 2008). Similar re-
sults for Salmonella isolation were recorded
by (Cox et al., 1083 and Jafari et al., 2008):
however fewer percentages were also indicat-

ed by (Mohammad, 1999).

Results in table 3 revealed that Salmonel-
lae were isolated from the broller farm from
the previously mentioned samples except cage
and egg shell swabs not collected were as fol-
lowing 46, 38, 20, 22, 2, 6, 4. 4 and 4, respec-
tvely. Morgan- Jones, (1880) found that
more watcr samples were pasitive to Salmo-
nellae in a broller faclity, when water was
provided in troughs. Salmonellae were also
Isolated from 21.6% of thc broller farms, and
from 12.3% of the water samples examined in
Canada by (Poppe et al., 1881) and (Hoover
et al., 1897; Kirk et al., 2002 and Jafari et
al., 2008) found similar results.

As shown in (table 4); the highest level of
Salmonella 1solation from cloacal swabs was
from brioler farm 46%, followed by layer farm
38% and fnally thc breeder farm 23% and
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this can be attributed to the higher measures
of biosecurity undertaken in the breeder {arm
than the other two farms. For lltter samples
the highest rate of isolation was also from
broller farm followed by the layer and breeder
farrns as 38, 32 and 24%, respectively. The
same results for feed as 22% from brollcr
farm and 20% for both layer and breeder
farms. For water samples Salmoricllae were
isolated as 18, 14 and 22% from brceder.
layer and broiler farms, respcectively. From air,
It was isolated as 6, 2 and 2 from the three
farms, repsctively. The same results were re-
corded for other samples except higher level of
Salmonellae isolation was detected from wall
swabs In the breeder farm as 8% followcd by
4% from both layer and broller farms of each.

The results shown in (table 5) revealed that
Salmonellac were isolated as {6.7. 10, 13.3,
13.3, 16.7, 6.7, 6.7, 6.7 and 13.3%) from
hatchery intertor, ventilation outlets, chick
box, chick sorting area, dcad tnshell, egg con-
tents and fluff, respectively in the three
hatchers under examination. Nearly similar
results were recorded by (Barbour and Nab-
but, 1981; Bastaworws et al,, 1997 and
Roy et al., 2002). The presence of Salmonel-
lae in egg contents of hatching eggs could be
duc to either the penetration of Salmonellae
through the shell into the egg contents or to
transovarian transmission (Barbour and
Nabbut, 1982).

Table 6 found from serotyping of 67 Salmo-
nella isolates, 10 serovars were jdentilled, the
most common serovar isolated Salmonella
kentucky 50%. The second serovar is Salmo-
nella newport as 25 and 40% from egg con-
tent and fluff samples, respectively which
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{solated from the hatehery, the next serovar Is
Salmonella kottobas deteeted at 50% from
breeder and layer feed samples. Salmonella
typhi serovar was tdentifted at a frequeney of
20% f[rom broiler feed samples, Salmonella
tallahatse Isolated as 25% (rom drinker water
samples in the layer farm and the last ident(-
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fied serovar was Salmonella debri (6.25%)
whieh have been isolated from litier speei-
mens in the broller farm. Simllar results re-
vealed that the most common isolated serovar
from poultry and poultry environment was
S.kentucky (USA-FSIS, 19989; Jones et al.,
1981 and Roy et al., 2002).
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(1) : Frequency and distibution of Salmonella spp. detected from different samples in the breeder farm

Age Breeder farm
No.of +vesamples’ na.of total sampley iseted for birds of indkaled age (Week)
0-2 3.7 810 11-38 36 onwards
| i T T —
Sample type No % | No. | % Nao. % Na. % No, % Total | %
1- Cloacal swabs 1710 I0 | 210 20 | 3710 | 20 3/1b 30 5/10 SDLIA/SO 28
—h __ I
2- Litter 30| 30 20| 20 ) V1o | 30 2/10 20 410 40 12/50 | 24
J- Feed /10 10 12170 5 20 | 210 | 20 2/10 20 4/10 40 11/56 | 22
d4- Waler 2110 20 0 0 IIIOJ 10 3/10 30 310 310 9/50 18
- n Ao
- Air 0 0 /10 | 10 0 0 0 0 2/10 20 3/50 6
6- Hand swahs D 0 0 U 0 0 0 0 Q 0 0 0
i S N DU
—
7- Footbgot swab 0 0 1710 10 0 0 0 h} 1110 0 2/50 q
8- Wall swabs 0 0 0 0 0 0 1/)0 10 3/10 0 4/59 8
9- Fans’swaba 0 0 0 0 0 0 0 0 Q 0 0 i}
! ]’ [
10- Cage swabs NA _ NA _ (710 10 0 0 4/10 40 5/50 i0
—
11- Egg shell swshs | NA _ NA | _ 1710 | 1€ 0 G 210 20 3/50 8
Total 790 | 7.8 | 8/90 ( 8.9 | 9/t10| 82 | 1L11O| 10 28/110[ 255 | 63/850) 11.5
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Table (2) : Frequency and distibution of Salmonella spp. detected from different samples in the layer [u

—
Age layer farm
No.al +ve sampied ng.of toral samples tesied {or birds of indicaied age (week)
02 37 §-20 2(-3§ d§ onwards
Sample type o
Ne. | % (WNa. | % | Na. % No. % No. %J Total | %
| Y —
1- Cloacal swabs 3rlo | 3Q (/10 20 [ 4/10 ) 4Q | 3/1¢ | 30 8/10 50
A — T
{ 2- Linter 210 | 20 710 | 20 | 2710 ' 20 | J/10 20 8/10 40
-_ |
3- Feed 2710 (20 11710 | 20 Q 0 2/10 20 410 10 10/50 | 20
4 Wager /10 l 20 0 /10 |30 3/10 30 7/50 14
= T l_'__
5 Air 0 (4] 0 0 0 1719 20 /50 2
|
I 6- Hand swabs 0 0 0 0 0 0 0 0 0

7- Footboot swab —[ 0 0 0

8- Wall swahbs 0 0 0

0 110 0 0 /10 0 250 | 4

O 0 | 210 |40 | 2550 | a
l

L

|
0 mol 2/10 | 20 | 3/50 l'o

9- Fans'swabs ‘ 0

10- Cage swabs

NA NA

11- Eggshell swabs NA NA

L Total

1Nt

B

980 | 10 | 4/90 4.4 |8/110 {7.3 10/110

91 | 31110 [27.3 61/550
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le (3) : Frequency and distibvlion of Salmonella spp. detected frorm different samples in the broiler fai

Age Brailer faem

No.of +ve samples/ no.of tolal samples tested For birds of Indicated age (week)

0-1 2.3 45 6-7 f-9

—_
No. % No. % No. "/o—) Neo. % No. % Total %o
Sample type

1- Cloacal swabs | 6/10 60 | 8/10 ) 80 | 5/10 | 50 ) 2/10 | 20 | 2/10 | 20 | 23/% 46 l

— L
2- Lidter DID 6 | &)0 | 60 | 3/10 ( 30 | 310 | 30 ( /10 10 19730 k1.
3- Feed 4/10 40 k¥4 1] 30 illﬁ 10 1/10 10 1/10 10 10/50 20
I
4- Water 3/10 30 4/10 40 1/10 10 2/1Q 20 1/10 10 11/50 22
5- Air 0 0 0 0 0 0 0 0 1710 | 10 1/50 2
6- Hand swabs 1/10 10 2/10 | 20 0 0 0 0 0 0 3/50 6
B
7- Footboot swab| 1/10 10 0 0 0 0 1/10 10 0 0 2/50 4
]
8- Wallgwabs 0 0 2/10 20 } 0 0 0 0 0 0 /50 4
9- Fans’swabs 0 —]70 0 0 !/10‘} 10 /10 10} 0 0 2/50 4
Total 2[/90] 23.3 [ 25/90( 27.8 llﬁO] 122 1 10/90 ( 11.1 | 6/90 | 6.7 | 73450 | 16.2
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Tsble (4): Comparsions of Salmonella spp. ferquency in the exarnined poultry farms

Farms \
Breeder farm {ayer farm Braoiler farm
Sample type
Total % Total %
I- Cloacal swabs 14/50 28 19/30 38 21/50 46 }
2- Litter 12/50 24 16750 32 19/50 A8 [
| — — ]
lj- Feed 14/50 2 10/50 20 10/50 20 |
4- Waier 9/50 18 2/56 14 1150 23 J
!
5 Air /50 6 1/50 2 1550 2
. } f
6- Hand swabs 0 0 0 ) 3/50 6
1'
7- Faot boot swabs 2/50 4 1/50 2 2/50 4 l
8- Wall sawbs 4/50 8 250 4 250 4
- 1
9- Fans® swabs 0 0 2/30 4 2/50 4
10- Cape swabs 5/50 10 2/50 4 _ _ J
1{- Egg shell swabs 1784 6 330 é B ‘ _ |
l l
| l |
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87

Vol. X1, No. 2, 2010



El-Gohary, A. H.; et al... 88

Table (5) ; Frequency of Salmonella spp. detected from the hatchery

Frequency of Salmonella isolation
Saarple type Total no. af +ve/(otal no.of samples (%)
I Hatchery | 2° Matchery | 3 Natchery Tota! Ya
- - _,_J[
1- Hatehery inlerior 2/1D 0/10 0/10 2/30 67
L 3y
2- Veatilation outlel 110 1/10 1/10 3/30 10
3- Chick box 2/10 r 2/10 0/10 4,30 T 133 J
|
4- Chick sorling area 1/10 2/10 1/10 4130 11.3
[

5- Dead inshell 2/10 1710 | 210 5/30 16.7

6- Egg shell memebrane 1/10 oo 1/10 2/30 67

7- Egg shell fragments 1/10

8- Egg contenty
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Table (6) : Distribution and serofypes of Salmonella spp. in an integrated poultry operations.

ource Semple tyne ' No.of samples |  Noof+ve samples &% Serovars (No. of | % of+ve
examined Isolates) isolates
l
chery Fgg con(ent 30 4 1 3 . 3 % 8. newpor( (1) 25
Flurf 30 5 16 7 % S.newpart (2) 40
eder larm \ Litter 50 12 2% S kentucky (1) L{)
Feed 50 | 22% §.kattabas (1) 1.7
‘tr farm Feed 50 1 2 20% S.kattabus (2) 22.2
Water 50 7 3% S.tallahatse (1) 25
iler farm Litter 50 10 3 8 % S.derbi (1) > 6.25
Feed 50 10 0% S.typhi (1) 20
S . B B B
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