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ABSTRACT 

The blosecurity status in poultry farms can be defected according to the preva~ 
lence of some pathogens of biOSCOlwty concern such 8S Salmonella which serve as a 

model for c'Va/uallOn of biosecurity status in the poultry farms. We investigated the 
bJosecurity status in the different poultry operations (hatchery, breeder, Jayer and 

broiler). Samples were collected from the hatchCIY, birds and the surrounding enViw 
ronmcnl to evaluate some eptdem101ogJcal patterns of some pathogens of bfoseeurlty 

importance sllch as Salmonella. We found that t.he hlghe:U isolation rate of Sal monel· 

18 was detedcted from broiler farm 16.2% and followed by layer and breeder farms as 
11,5%, respectively. Most common Isolated serotypes were S.kentucky, S.nev.port, 
S,kottobas, S,talJahatse, S.fJphI lWd S,derbI as 50, 40. 22.2, 25, 20 and 6,25%. re~ 

spect1Vely The hIghest Isolation rate tram the examined farms was at 2, 37 and 50 

weeks, respectively /tom broiler, layer and breeder farm. ThJs rePeet the very'impor­
tant role of bIosecurIly applIcation in the poultry farms to keep such mlcroorganilfm 
of great economIc and publie health importance away. 

INTRODUCTION 
The poultry and egg sector in Egypt has de~ 

veloped dramatically since the early 1990s. 
fueled by economIc reform and government 
policy shlfts (Abua et a!., 2(08). In 2001. 
poultry meat production, reached 646,600 
tons, exceeded all other meats including beef, 
mutton. camel and others (Altrman, 2(02). 
In value terms, 26 percent of Egypt's total 
U .... estock products came from poultry meat 
and t;;gg production (Namatalta, 2008). 

Egypt's poultry sector includes chIckens, 
which are subdtvtded Into commercial (IIltt;;T­

national breeds) and Balady (traditional 

.ataa.aura. Vet; Ned. J. (79 - D:l) 

breeds) operations, In 2002, 63 percent of 
Egypt's chicken meat output was produced by 
commerctal operations, the tradUlonal (backw 
yard) operations, In contrast, produce 22 per~ 
cent of chicken meat, 64 pereent of ducks. 34 

percent of turkeys, and all geese and pigeons 

(KandyRmgu.2008', 

Dtsease outbreaks cost poultry producers 
and related industries mil!tons of dollars a 
year in lost revenue (Zanderet at .• 1997). The 
principles of disease prevention and control 
Within the poultry Industry are based on flock 
management. btolSeeurlty, pre .... entIve .... accina· 
tion and sanitation (Wegener et m .. 200S). 
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In the prescnt tIme, the various trends of 

poultry Jndustries are present to potcnlliilly 

increase tile spread of dIseases. Most of these 

diseases are of economic and food safety con­

cern (Vandcplaa et &1 •• 2010). Salmonella is 

among the most important food borne patho~ 
gens that cause million cases of InfecUons 

and hundreds of deaths each year !n the Un!t~ 

cd States (KaDg.' aI •• 2006). 

salmonelJa have been IdentIfied as eom* 

mon pathogens found in brollcrs, layers. and 
breeder parent stock and in eggs from layers 

(8aalpreeyo,JaD el al.. 1096 and DeDg el aI •• 
2(08) and can be serve as a model for evalua­

t10n of blosecurlty status in poultry opera­
tions (JemgldtnMao et aLl 1894 and Van 
Hoorebeke et aI., 2010). The main rIsk fac~ 

tors for Salmonella infection are flock siZe, 

housing system and farm with hens of differ­

ent ages (Muon. 2(06). 

At the moment, there are only a few stud~ 

les available on blosecur!ty and management 

practices related to control of Infections In 

commercial poultry fanus (Boklund et &1 •• 
2008 and Boklund el aI •• 20041. 

Therefore the present study was carrted 
out to determine some epldcmlologlcal pattern 

of some pathogens of btoseeurtty eoncern Sal­

monella speCies 1n different poultry produc­
tion unlts and al$O to evaluate the association 
between poultry farm characteristics and the 

Isolation of pathogens of blosecurtty concern 
111 the poultry operations. 

MAmRlALAND METHODS 
A field study was carried out on a hatchery 

and three commercial poultry farms ~ith dif· 

80 

rerent types of produeUon (breeder, layers and 

broiler) durmg the rearing and the produetion 

period loeated In Dakhlra governorate, Egypt 

during the perIod from January 2008 ull the 

end of Aprtl 2010 to follow up the occurrence 
and rIsk factors of some pathogens of blase­

curlty concern, Salmonella spp, In dJfferent 
stages of poultry production. 

Method<!: 
!. Measurment of envtronmentai parame­

ters; ambient temperature and relaUve hu­
mIdity were measured at eaeh visit to the 

farms in different seasons. the average tern· 
perature during wtnter season in the breeder, 

layer and broller houses was 20,7, 22,3 and 
25,5~c, respecUvely; meanwhlle in summer 

was 31.7, 33,4 and 32~e, respectively. The 

ambient temperature 1n autumn was ranged 
between 24~27,6Qc in the three farms, The reJ· 

atIve humidity recorded the hIghest level In 

wtoter as 64A. 63.4 and 10.3.% in the breed· 

er, layer and broiler farms. respectively, and 
the lowest measure was recorded In &.e 
spring as 55.02, 54,95 and 50, 1 % In the three 

examIned farms, respeetively. 

u- Sample eollectfon: samples were collect· 
ed weekly from the broller house. tw1ce per 
week from breeder and layer farms and 

monthly from the hatchery, Samples were col· 
lected from hatchery, birds and surroundmg 

enVironment In the dJfferenl poultry opera· 
lions as melliods adopted by (Cl'Wck:lbank et 
aI •• 1975, jlbm"'" 19M, Jonea et aI •• 1991 
and 8a.doma, 1997). 

A) Hatchery qmpUng- samples were col­

lected from dead in shell, fluff. meconium. egg 
shell fragments, hatchery interIor, chick sort· 

tng area. chick box and ventilation outlets as 
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methods described by (Roy et aI., 2002). 

B) Poultry farm. 
1. Btrds sampling: cloacal swabs were eol· 

lected from the birds during each visit at the 
morning ustng sterile cotton gauze pads mois· 
tened tn sterile BPW(buffered peptone water} 

were Inserted Into the doaeae of healthy and 

dlseased birds and then withdrawn to form 

compOSite samples. The swabs were Im­
mersed into bottle contatning BPW under 

aseptic eond1t1ons and transferred to the la~ 

boratory (Sadoma, 1997). 

H. Environmental sampling; Samples in· 

elude (Utter. feed. water. air. swabs from 
workers' hands and foot boots and swabs 

from house structure as wall, floor, fans. 
drtnkers and feeders) were taken from the 

surrounding environment inside the poultry 
house during the rearing and production pert· 
ods as methods described by (Sadoma. 1997). 

II - Isolation of some pathogens or b[o5eCUr~ 
tty concern (Salmonella spp.l in poUltry opera~ 
tiona 

This work \\.-"as done In the department of 

Hygiene and Zoonoses, Faculty of veterinary 
medielne. Mansoura UnIversity. 

Isolatton of Salmonella speCies: The collect~ 

ed swabs and samples from the hatchery, 

birds and their surroundtng environment 

were pre~enriChed In BfJW (buffered peptone 
water) at 37~c for 24 hrs, and then 0.1 ml of 

pre-enrtched cultured broth was 1t1o<:ulated 
into 10 ml of Rappaport-Vasslliadls [RV} broth 

and incubated at 41.5·c for 24 hrs. After en· 

r1chment, a loopful from the enriched eut~ 

~V"t-'J. 

81 

tured broth was streaked onto Xylose lysine 

deoxycholate agar (XLD) and incubated at 
37~e for 18-24hr5, After incubatIon, 3-5 sus­

pect eolonies were pIeked up, purified by 

streakmg onto nutrIent gar plates and tncu 

bated at 37"c for 18-24hr5. The purified colo­

nics were streaked onto nutrient agar slants 

and incubated at 37"c for 18·24hrs for further 

Identification (CruIckshank et ai .. 1975}, 

III - Identlfication of Saimonella 1s01ates; 

The pure colonIes of SaJmoneUa isolated from 

the birds and their surroundtng envIronment 

were subjected to m1croscoplcal, biochemIcal 

and serologt('.al Identlficaw:m as methods de­

scribed by (Crutekshank et aJ .• 1975). 

RESllLTS 4' DISCUSSION 
Egg, enY1ronment and feed contamination 

are the main sources of Salmonella lnfectlon 

1n poultry. Results In table 1 shows the fre· 
quency and dlstribu Hon of Salmonella spp. in 

the breeder farm. where SaJmonellae were iSO­

lated from cloacal swabs, Utter, feed, water, 

air. hand and foot boot swabs from workers, 

wall swabs. fann' swabs, cage swabs and egg 

shell swabs as foHowtng 28. 24, 22. lB. 6. 0, 

4. 8, O. 10 and 6%. respectively. 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 ievels of isolated Salmonella 
spp. were found by (Cox et ai., 1983) from 

feed samples; however fewer percentages were 

reported by (Echeverria et aJ .. 19tH). The in­

termittently positive sampling m1ght be ex­

plaJned by a lack of senslt!V1ty of the sampling 

and test method, combined With a very low tn­

feellon pressure lSkov et ai., 1999). Nearly 

stmilar results for Salmonella isolation from 

'I'l2I. XlI, Nfl. fl, fl010 
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drinker water samples were recorded as 

112.5%) by (Jafart et aI., 2006). Slmllar re· 
sults for Isolation of SalmoneJla from cage 

S'W'abs were found by (lJ.m.a1ron.gprBJlee et 
aI., 1999). 

Table 2 clarifies the isolation 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, lltter, feed, water, air, hand 

and foothoot 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 aLI 
2001 and Sulem et aL, 200S). Similar re­

sults for SaJrnoneUa isolation were recorded 
by (Col: et aL, 1985 and Jafart et aL, 2006); 
however fewer percentages were also indicat~ 
ed by (Mohammad, 1999). 

Results in table 3 revealed that Salmonel­

lae were iSolated from the broiler farm [rom 
the previously mentioned samples except cage 
and e~ shell swabs not collected were as fol· 

lowing 46, 38, 20, 22, 2. 6, 4, 4 and 4, re$pec~ 

Uvely. Morgan- Jon .. , (l980) found that 
more water samples were po.s[tlve to Salmo­
nellae in a broUer faclUty. when water was 

proVided in troughs. Salmonellae were also 
isolated from 21.6% of the broiler farms, and 

from 12.3% of the water samples e:<amlned In 

Canada by (Poppe et aI" 1991) and IHoovv 
et aL. 1997; KIrk et aI •• 2002 and Jafart et 
aI. t 2006) found similar results. 

As shown 1n {table 4); the lUghest level of 

Salmonella tsolatlon from cloacal swabs was 

from brtoler farm 46%, followed by layer farm 

38% and finally the breeder farm 28% and 

82 

this can be attributed to the higher measures 
of btosecurity undertaken In the breeder farm 

than the other two farms, For luter sampJes 
the Wghest rate of Isolation waS also from 

broiler farm followed by the layer and breeder 
farms as 38, 32 and 24%, respectively, The 

same results for feed as 22% from broiler 

farm and 20% for both layer and breeder 
farms. For water samples Salmonellae were 
isolated as 18, 14 and 22% from breeder. 
layer and broller farms, respecU\tely. From air. 

it was isolated as 6, :2 and 2 from the three 
farms, repscttvely. 'The same results were re· 

corded for other samples except higher le\>-'"el of 

Salmonellae isolation Vt"aS detected from waIl 

swabs in the breeder farm as 8% foUowcd by 

4% from both layer and broiler farms of each. 

The results ShoVt"Il1n (table 5) revealed that 
Salmonellae were isolated as f6.7, 10, 13.3, 

13.3, 16.7. 6.7, 6,7, 6.7 and 13.3%) from 
hatchery interior, ventilation ouUets, chlck 

box, chlck sortlng area, dcad insheli. egg con­
tents and fluff, respectJ\--ely In the three 

hatchers under examlnation. Nearly s1mtJar 
results were recorded by (Barbour and Nflb.. 
but, 1981; Baatawwwd et aI., 1997 and 
Roy et aI' l 2002). The presence of Salmonel­
lae In egg contents of hatching eggs could be 
due to either the penetraHon of Salmonellae 

through the shell 'nto the egg contents or to 

transovarian transntlssion IBarbour and 
Nabbut. 1982). 

Table 6 found from serotyping of 67 Salmo­
nella 1solates, 10 seroV'dTS were Identifled, the 
most common serovar isOlated Salmonella 
kentucky 50%. The second serovar 15 SalmD­
nella newport as 25 and 40% from egg con­
tent and fluff samples, respectively which 
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farm and 20% for both layer and breeder 
farms. For water samples Salmonellae were 
isolated as 18, 14 and 22% from breeder. 
layer and broller farms, respecU\tely. From air. 

it was isolated as 6, :2 and 2 from the three 
farms, repscttvely. 'The same results were re· 

corded for other samples except higher le\>-'"el of 

Salmonellae isolation Vt"aS detected from waIl 

swabs in the breeder farm as 8% foUowcd by 

4% from both layer and broiler farms of each. 

The results ShoVt"Il1n (table 5) revealed that 
Salmonellae were isolated as f6.7, 10, 13.3, 

13.3, 16.7. 6.7, 6,7, 6.7 and 13.3%) from 
hatchery interior, ventilation ouUets, chlck 

box, chlck sortlng area, dcad insheli. egg con­
tents and fluff, respectJ\--ely In the three 

hatchers under examlnation. Nearly s1mtJar 
results were recorded by (Barbour and Nflb.. 
but, 1981; Baatawwwd et aI., 1997 and 
Roy et aI' l 2002). The presence of Salmonel­
lae In egg contents of hatching eggs could be 
due to either the penetraHon of Salmonellae 

through the shell 'nto the egg contents or to 

transovarian transntlssion IBarbour and 
Nabbut. 1982). 

Table 6 found from serotyping of 67 Salmo­
nella 1solates, 10 seroV'dTS were Identifled, the 
most common serovar isOlated Salmonella 
kentucky 50%. The second serovar 15 SalmD­
nella newport as 25 and 40% from egg con­
tent and fluff samples, respectively which 
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isolated from the hatehery, the next serovar is 
Salmonella kottobas detected at 50% from 
breeder and layer feed samples. Salmonella 
typht serovar was identified at a frequency of 
20% from broiler feed: samples, Salmonella 
tallahatse Isolated as 25% from drinker water 
samples In the layer farm and the last [denl1-

88 

fled serovar was Salmonella debr! (6.25%) 

which have been Isolated from ltlter speej· 
mens In the broUer farm. Similar results reo 
veaIed tha.t the most common Isolated serovar 
from poultry and poultry environment was 
S.kentueky (USA-l'SIS, 1999, Jon ... t aI., 
1991 and Roy.t aI., 2002). 
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(1) ! Frequency and dis:ibution of Salmonella spp, dete<:ted from different samples in the breeder farm 
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'fable (2) : Frequency and distibution of Salmonella spp. detected from different samples in the layer fa 

'go 
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Ie (3) : Frequency and distlbution of Salmonella spp. detected from different samples in the broi ler f,H 

r---A-',-·-r----··--------·----~,', --l 
Broiler farm ---

~.of+'I'eumplellll'l\i.!lftaUil umplutnkd frlr blrda:~flfldlullted av: (wuk) 

I 
fi.' 6.; ... l 

Sltn:'pje; '=''---t--t--i-

: I· C""" 'W'''I 6i10 "'! 81l~O-r:;- SO· 2i10' 20 1 211.: 20 I 23/!O I 46 1 

1'·1m" 6/10 '" I 6/10 i .0 I 'IlO 3D 3110 '0 i l/lO: 10 : 19150 ,,1 
, ,. Fud 4i10 40 ~r.1:0_' 10 , 1110 I 10 ' 1110 I 10 : 10/50 "I 
I4-W"" -+;/10. 30.4110 I 40 ; 1110 I !O ! 2!lO 10 i 1110; 10 Ii' 11/50 

r--' , 
!- AI, 0 0 I 0 0 0: oTo i 0 : IflO: 10 ~ lflO 2: 

Hom! .w.b ... i lllO. 10 I2!I"120 0 j 0 ! 0 l 0 o! 0 [II" I • ! 
~ F","-, "'f~o 10 I 0 i :: ~i I 0 , lIlO I 10' 0 I: 0 I ::: P 
I,·w.ll .•• b. ,0 '.rltt~_OJ~ -,,-__ o_~~ 
I' .. ~" I 0 I 0 I 0 I ,· .. 1 '~"i:r 'J:-I ., i ' 

To'" / 21190 t 233125/90 i 17.' Ill"" l".'.lOl9O ~" I 6190 i 671 '314"~ 

88 

Val. XII. No.:I. fUJI 0 

~Gob.aIy. A. H.: ot Ill ... 

Ie (3) : Frequency and distlbution of Salmonella spp. detected from different samples in the broi ler f,H 

r---A-',-·-r----··--------·----~,', --l 
Broiler farm ---

~.of+'I'eumplellll'l\i.!lftaUil umplutnkd frlr blrda:oflfldiullted av: (wuk) 

I 
fi.' 6.; ... l 

Sltn:'pje; '=''---t--t--i-

: 1· C""" 'W'''I 6i10 "'! 81l~O-r:;- SO· 2i10' 20 1 211.: 20 I 23/!O I 46 1 

1'·1m" 6/10 '" I 6/10 i .0 I 'IlO 3D 3110 '0 i l/lO: 10 : 19150 ,,1 
, ,. Fud 4i10 40 ~r.1:0_' 10 , lil0 I 10 ' lflO I 10 : 10150 "I 
I4-W"" -+;/10. 30.4110 I 40 ; 1110 I !O ! 2!lO 10 i 1110; 10 Ii' 11/50 

r--' , 
!- AI, 0 0 I 0 0 0: oTo i 0 : IflO: 10 ~ lflO 2: 

Hom! .w.b ... i lllO. 10 /211"1" 0 j 0 ! 0 l 0 o! 0 [1/50 I • ! 
~ F"t"-. "'f~o 10 I 0 i :: ~i I 0 , lIlO I 10' 0 I: 0 I ::: P 
I,·w.ll .•• b. ,0 '.rltt~_OJ~ -,,-__ o_~~ 
I' .. ~" I 0 I 0 I 0 I ,· .. 1 '~"i:r 'J:-I ., i ' 

To'" / 21190 t 233125/90 i 17.' Ill"" l".'.lOl9O ~" I 6190 i 671 '314"~ 

88 

Val. XII. No.:I. fUJI 0 



BI-aabary. A. H.; et sl ... 87 

Table (4): Comparsions of Salmonella spp. ferquency in the examined poultry farms 
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Table (5) ; Frequency of Salmonella spp, detected from the hatchery 

Fn:queney (If S"hnoaella iwlalion 

SAmple type iotal no. of +ve/total no.!)! s,amples (%) 
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Table (6) : Distribution and serotypes. of Salmonella spp. in an integrated poultry operatioll5, 
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