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ABSTRACT 

Some mfcrodimatic t'<1riabies were ('xamined i!l (I pOllltry house or Dnkuh!ut prov

ince. II was dear .from Ifte results thut ti1C accwlluiation (~r cor!XJH dioxide und n;')'lIO

nia inside the pOliltry flOu~e wereJrol1l the 1st to 70t week q{ r,vamtnation(1240/1120-

3740/3400 p.p.m) and rm/17-75/65 p.p,m) in case of cod)on dioxide and a!1I1Ji(Jllio 

respectively. although the (wcumuln((o/'l WeL" ll(q/1('r in summer tlW!1 in aulumn manlils. 

The highest microorgonism catTf}ing particles lUcre ul)scn-ed (1f {he 4i1t ttx-:ck wiH'I'e 

the R.H% ~IXIS 82 and lcmpemturc q( 3fPC & :.!60c. 

There lOOS a marked relationship between Eimeria (j(;q!S! COUrt! and lempcrHl!o'e 

with pH q(the Uticl', where it n::acJu:d tlw higlu:sf coHnl Ht temperaturc :::/290 (; lind j)H 

oj 7,6 f1200] in swnmer SeCL.<iOH a/tel (1 (JOO) in nulUlHn OiiL', 

The co!ifann COttr:!t allo:'cr Ow pcriod oj eXUlllirl(iiioll in aulwHn lL'ecks t:Ja~ lesser 

than that {f1 5ummer U;eek~, 

71wre was a corrclotion between (he body 9nin q{ the birds and femper-nIuH' wi(/t 

hWHiditlJ (15 0 microdirrtalic uariable. 

INTRODUCTION 

37 

The mlcrndimnUc varlables. \)ldY <In illlpurtanc role in the poullry Industry. Any (li;vhlU()l1 in 

these variahk:5 [Teart the groulld s,are \vlll ('HUSe s('ri<)IJs I;cterjora~jon of the atmospl'I!.TC of !he 

building. The most important mkroclimalk vnriahlt:s nneeting pnuHry are relative hnH\idHy, am

bient tcmperu!u!'c as well as {'arbon dioxide and ammonia The air pollutants IIsuall.y increased 

wllh (1ge of the cbif'k. I.e Bars {l968l and Satish et a!. (2002). ;''':so. Uw numbci' 01 microb<:s 
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carrying par:ic]es <Ire usually increased in poultry houses, Hojovec & Fiser useS) and Wathes 

et aI. (1997). 

The number of vIable microbc,:, arc slJ::nUkantly alIeNed by miclY) dirnatic factors" lht' !lumber 

of microbe carrying particles are greatly i:lcn'33ed with UWfcBslng lelnptTailJre, Bessarabov et 

al. (1971). Petekov {1975). Platz (1979). Zahran (1980) and Michael et a1. (2001). Mean~ 

while. Salt (1974) iotlnd an im'us(' ('orrejdlion hettye'er: f('Ltjj';e ilUJ!lk!Uy and t'ourrnlration of 

alr·bome paniclc:->, 

The broiler performancc is also arfedcd hy microdillM;iC variabkiL 'nit, ambient temperature 

below :;UOC im:rcascs lb(' bod,v weight gain. Deaton et al. (1984). Carr ct al. (1976) and David 

{l9S4}. The rciajJve humidity abuve 80n;;, greatly "n'eds the body gain. David (lS84). lnside the 

poultry house the ammonia 8S air pol\ll!anl should not increased lllore than 70 p_p,1ll olherv.'lse 

weight gaill and feed ('onversiOll wJll be cdcctcd, Reece &: Lott (1980). Rcece et a!. {19Bl}. Dar 

vIti (l984) and Demmers et al. (995). 

The average ('arbon dioXide level inSide !}lC poullry hOllse is usaaHy ranged bclw,"cn 2000-

3000 p.p,l1l. Harwood &: Reeee (1975), Reece & Lott (1980) and Amr (2001), 

The mlcfvbiaI count in the poultry litter is afiected by pilsi('o-{'.hcmical charart('J' fir tht' HUeI' 

itself, Tbe detrelopmcnt of ehcl1lir'aj deeomposltlun of org.-mll' ~;;ubstance and the establishment of 

biulogical eql1i1ibrium witbin the micro~pppulalion tJc{'l'l'U,,<,' ~:lC microbial cOt:nt, Ivos et a.1. 

(1966). Hauanien (1971), Arata et a1. (1979). Zaklu (1984). Whyte (1993) and Whyte et at 

(1993). 

Long &: MiHared (1977) 110ii( {;d tlmt higher number or g.oocyt is observed ,II 4"5 weeks old. 

111gh tempet"dtIHc, amnHJniJ plOdllctton and bacterial d(:c:nuposiliull arc facforfi assi.'-'! In dc~ 

strucUoo of oocySlfi within 2 weeks, David 11984), 

MATERIAL & METHODS 

A broHc, poultry house at Sherbeln City, Dakahha governorate was mvesttg<olted '11)(': house 

was dlnmtic pro,/ld<"d ·, .. rith ekctrtc fans hal:ged in the roofs .. 3,000 Hubbe]'(\ breed broilers were 

rc",red hl lhe house. the blrd densily WdS aboUl 131m2, The microclimatic variables of 1!v.~ house 

were observed for a period of 7 W(:rkB over two sUccf:ssJvc se,tSOIlS (Summer &: Autumn 2002), 

A'.AiLe..xaminatiQn ; 

(1) PhySiC,,} eXdmftHtHon: 

1- AmbIent temperatu1"r, 2- Reluti\'(' humhlUy. 
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5 Thermohygrometcrs were placed inside the hOllse in dillerent places. 1'11(' i1\Trage c\ai. 

Iy reading was obtained. Hesults recorded in table (1). 

(2) Chemical examinat!0n: (Nadvor 1976). 

1· Determination of earboll dioxide 

2- Determination of an1lliUllia 

(3) Microbial examination: (Cruickshank et. a1. 1975). 

Two platcs of 10 em diameter of llutrient agar, blood a~ar. Mac_Conkey ag,u wcre Ilsed. The 

plates are placed open for 30 seconds ill different plac('s inside thl' poultry house at a distance of 

50~60 em above the Ooor level. Then the pbtcs werc incubaled at 37°C for 24 ilL". thell counted, 

the average count of each two plates V.laS estimated as the sedimentation rale of microbe. 

carrying partides in 30 sec'; 10 cm dIameter plates. 

B- Litter examination: 

(I) Temperature: 

Temperature of the litter in the hOllse was recorded by inserting ordillary lil(:nnomeler (O~ 

lOOC] in the litter for a few minulcS Ulll-c<IChillg constant reading. 

(2) Chemical examination: 

1- Delermination of pH 

10 gms of wdll11ixed litter sample were soaked in 100 ml. uist. water. TIle PTl \V<lS meas

ured by pH-meter. 

2- Delertninalioll of moIst llrf' content (Tuker 1967). 

10 gms of thoroughly mL'{cd iltter were placed ill a kllown weight porcciil1e (,nlicible. the 

crucible was thell kcpl in hot air oven at 105°C for 5 hrs, then cooled and weighted. 

The process was repeated several limes till two constants succcssive \\.Teighls were ob

taili~cl. DiITercnee in weights represents the moisture content. 

3- Determination of ammonia (Conway 1957). 

(3) Microbial examination: 

Samples of the litter were collected under aseptic condition. A handful samples were collected 

randomly ill sterile polyethylelle bags from different places of the house. 

1- Total Bacterial Count (T.B.C) 
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19m of iittcr was m1x:ed with gee sterile saUne hlilulJO:l. The mLx!ure was triturated in sterile 

mortar. 10 told dilutions were made from the mixture up to W J5 , 

One- ml from e;::.ch dlluUon WH.!" jranl:"r'~1Ted t.o e;:tcl! 4 scpnmle sterile plo.tt's. Ten till ur stun 

dard plate ('.)tmt cigar (45cq wert aseptlci.'.l1y potecd inlo each dish. Afu;r miXing, the plates 

werc soUdHicd and \m:;ubatcd at 22°(: lor:3 n~~ys & :':r1!1C !i)i' 4B JUS. 

2- Total collform count: 

The preSlImpli'le eoHfom. test was pt'rformed "flcf challUC'r s 19(;2. lnof:ulaHng Mae,Conkeys 

bile salt lactose broth tubcs wilh 1 1111 of prcv!ou;>lr preparvd seri;:d dil11 (iO\l.. Inoenlakd tubes 

were Incubated at ~HoC 101' 4811r8, pf)~ili\'<' h,hes were t;ld~:t't'kd 10 Cll!lfir:1l3tory lcst. 

3 loopfllis from positive pn:surnptivt' ',lliJe$ wen: transferred into i::.:rillient green hHc salt lac

tose broth tuhes. 

The MP;-'; {If coliform /g!ll \vii'; dl'lf:rmiLcd aceordin;:\ 10 LkM,Hl ;4 labk 1975. JksuHH arc re

wrded in table 2. 

3- Total Eimeria oocyst count 

{Using M{':'\I1aster technlquC' <:!(Tording to Coles 1967). 

2 gms I)f lhe litter were ('nlb-l1ed ami (J'\lfOngh:v ioixcd with 2b ml of waleI'. 1 Illi or a clear 

mIxture WitS phKW in So te-st Int>\'. lllixt:d \\'Hh 1 Jllj of sllcmher's BO!llUon. Dmw sll!llc!ent 

amollni [0 fin McMaster counting clldlllb::;·. TLe s!jde: was placed on the rmfroscnpl' 10 {'otHlt the 

eggs or oocysls. The counted numher \Va~ l!lUlIiplied by :;CO to I~(VC 1 lie 11!unber (J;~ oo<,ysts! gm of 

litter, 

~dj[ weight of blrlllu 

20 random ('hkken were wdghrcd weekly durinp: the fearing period (7 week,,) the av~fitge 

body weigh! was outained and rc('orded ill (able 3. 

RESULTS AND DISCUSSION 

In this work, re1aUve humidity. temperatuI"C:, carbon dioxide and ammonla as micfocllmatil.' 

elements were considered, 

Results ill table {l) showed gradual lllcrcnsc in n,Lnive lHlmldity percent to reach tile maxI· 

mum at the 5lh week. although at the 41h w;;ek, the two records afC Similar {82'J;&1. ill tbe 5th 

week the aufumn record was h!,gher than su:nmcr ouc (04 and 8R(hj respe('tively. 

RcgardlH~ tilc' temperature. tben~ Wil!1 d difference pf ;30C rfom ILl": 1st to 71h wcek in :'>Hmmer 
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re('ords, while H was 70e in illl(uJOn reconL Also. therc Wdl< ,I stabilUy- In sum:Tlcr rtTortled tem~ 

peratures JW;t! the 5 th week n( observatiOll. 

Conccrmng the vallles of carboll dioxide and ammonia. tiK!'C- wa,; a gradual ill{TeaSC in eOIl~ 

Ct:llllatiou from the first week 10 reaeh (he maxilntml ul tht' 7th w(C('l{ 1n both HtllL:nCl' (Uld au. 

tumn 11240/ 1120,3740 j 3400 & 35! 17·75/65 p.p.m.). 

From the ohtained data in fable (1) 11 Js cleaT that summer ,C<lS:lll ex!lihHeLl lhc hj.~acsl mi. 

cTocHmatK v~l"iables which need more Iltlention in pouUry managC'lllcnt to miti.i!<lIC Ihe >-\ress e!~ 

feet of these variables. 

1111'': nUl1lbcf of l111CToorgullisms carrying particl('~ a;.; shown from the table !'hmved .antdllUI m~ 

crease [ront lhe Brst wed;; to reHch thc peak ill the 4!'1-.veek in bolh S('o.SOn5 fl :OO·3()0{) ill sum

mer season unci 400·1800 in: autumn one} on flutrie:-n a~{aL Thi6 nldy be attribu!{'(110 illcn:asing 

of the bird.:. activity which assist in dll"t pui\"arizatioll or l1lay be ~tS ;: result of L~YOlwH", condi~ 

Uon of re:aliVE' hmnldlty and 1e:np('rature tCi2 / 82% &. .'30 j2Goq which encourage 111(' stnvlVal 

and propagaUol1 of environmental alleroon!ae.isms. 

The forr mentioned data are merely tht same recorded by Petekov &: Tsutsumans (1975), 

Zahran r19BO), Bes$8.t'abov (1984). Wathe$ et aI. (1997) and Michael et a1. (2001). 

The physicoclJrmlcal chAracters 0: the litler as lCJ1!pcnUurc, 11ydrogen ion COI1('Cfltration, 

molslure content and ammonia nrr importntl! fador~ ror t'<.:;,.;rence ond maintenance of diseose 

agents. ZAkia (1984). f1' not lhe above mcctioned faclors .-In' <-\d.i\lsted and cOlltrollcd, !hey con

sHtute ad'.'('rse state on the binl pcrfonnanec, 

Results ill lablr: (2) showrd a gradual illcn:ase in the U:(T'S tempcTdture in SWlImcr d:llC' [rom 

28-340C, metInwhile there W"dS a deC'reast, in values in aulumn fccords ffOm 30°C in Ihe fiTst 

week to reach 220C at the 7lh week. Also, tilere \VBS <tll increaSE' in the values uf pI'L mOisture 

content and Ol1nl)onia from tb- 1st week IfJ.8 /6.6- R,g / 8.3, 15 ! 15- 52 /45, 0,0080 /0,012-

0.080/ O. OG5}. respectiyely, 

FTom Hw o;}laiaed dara. it is cie<lr Ihal SIIBnner recon;s of P:1ysli'o·chemil'al analy:;;b of the 

Utter showed higher values than lh.::t n:cordcd ill autumn examinntion &"l, n:alil1f!. of bu-ds tn the 

summer scason need farther attention ar_tl accDlu:nodatlons rather than other Seasons. 

Concerning the microbial cou:1t In the fjller. the highest toW! CO\\1l( per grarr:: of litH;!' ,It 370e 

and 220C \'IaS recorded at the 71h week. although th{' ('01;nt recorded III autumn weeks P:{OxlOI J: 
was lower at 37DC than that cu\mled il1 summer weeks (200x10 II J. 

Regarding Ihe coliform coun: per gUl liller, also, there waR a gmd:1i;11 increase in boil! peliod~ 

of examiudtion from the 1st till 7th week. nHh0tlgh the autumn period t"xamtunriQl1 exhibited .it 
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lower count (20xl05 to 70x107) thall summer period (90x106 to 80xl08). These findings go hand 

In hand with that mentioned by Zakla (1984). Memerine (1984) and Satlsh et a1. (2002). 

It is interest to notice the existence o! Eimeria oocysts in the lHkr. it reached the peak at the 

3rd week in summer reading, when the physieo-ehemicalladors were 29°C, pH 7,6. llIoisture 

25% and amlIlonia 0.034p.p.m. The saIlle rccords were merely the samc In autumn exalllination 

at the 4th week. 

Generally, the decrease In ooeysts COUIlI in t.he littcr may be attributed to turning over of the 

litter, or increase the ammonia COIlccllt]"(1JJon or may he as a result ofbioiogicai competilion, Da-

vld (1984). 

Interpretation of the data recorded in table (3) eonccrning the ciTed of dirferent micr()dill1alic 

factors on body gain, it is clear that lhe maximum hody gain was obtained at the 7th week (1400-

1500gm) for summer and autumn records respectively, althollgh iu dutullln obseryatioll. there is 

a varIation in weekly gain from that OfSllIlllllcr by at least 150gm. 

From the obtained data, it is dear that the m1crodim<ltic variables had a grcnt effect on tile 

body gaiu of the bird specially temperature, ammonia and carbon dioxide, which may impair 

growth of the bird, David (1984). Memerln (1985). Donkoch (1989), Kutlu & Michael (1993) 

and Demmers et a1. (1995). 

The aulhers recommended the al~iustment of these variables eilher by conlrolling the temper

ature and relative humidit.y of the building OJ' by decreasing the stocking density of tile Hock. 
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Table 1. Incidence of air microbes in relation to 

microclimatic variables. 

Interval 
s 

In week 

Microclimatic Variables No. of 
microorganisms 

callng particles 
. Illi-- -Te-m-p-, '" CO' • Ammonia: N. Blood. McConk 

: % "< p.p.m, P'l'.:'!'..-! agar : agar • cr. Agar 
I' 75 31 1240. 35 : 1100 1200 750 

1-2::--c::-·-+--=~~:-i-·~;C::~--f-.2;~!~c::°c-.+--":!"'~-·--i~;'O;~:;;'0+';:I~;'O;°O°:;;'O-:!---:';~.;c~~;'-...j 

1-~~" __ ~7o=5-+--;:.~ . 22OQ.J 30:;---+. -;6"00~Occ+-;7'i0;c0,---:.' ---,4",5;;;0~ 
3 * 77 30 3000. 48 '145() 1500 900 

~~~'_' __ ~80~t--26 
4' 82 30 

.. 82 26 
5 • 84 28 

88 26 ----0---=--+--=,-+ .. 
6 * 76 I 28 

** 

2500 30 120(l 1250 90(l 
3;;;2;-;;00::;--'C---+60;;-'-:-~3C:OO"'O~~3C:07.50;;-C----;02500 

2500. 42 1800 2000 1300 
3480. 65 I 1200 1300 1000 

3000 
3'100 

50 1800 2000, [300 
~--+6~6--+~12;;;OO~~1~257.0~--~75~O~-· 

80 • 24 3200 60 
~"'7-c7.·-· 77"'''''2'''8:--+-'''3 7"'40~+-~7;';5c--1 .* 1000 

1200 
1100 
1220 

750 
'-530''''-

* summer records 
**autumn records 
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Table 2. Physico-chemical character and microbial load in 

poultry litter 

P~iod I 
of 

Physi~o-chemical-r 
character ' 

exallLi : oocyst 
I~-.. =c- ~... --11'···----····-1 

Week :Temp. 'c PI! :Moisture Amm T.Re .. r.B.C MPN; 

k % lo~~ Ii 3r~x' 10' Ii 22:;:xl 
I I .: I : _ i :: _ _ :: _ .: I :x~-t,,",-.;·"~;..--t''''''=I''oc-\--''.o~--1 

2 t 29, 70 10 '0,{)J2 %X 

, , , L , 

1O~! 40\ IO~ 20x 1 tr 
i 

00 

!O ~I ",m' 
.. -00 

•• " '.1 IS , • 2. .. ' 7.6 -- 2S 

.. 29 7J 20 , • 30 8.0 35 

.. 2'! 7.0 2lI , • " '.0 41 

, 

i .. . " 7.9 36 
~ .. ,-----~ -.,"-_ .. -------". '. . J4 8.J 

1 

L. .. 17 '.0 42 

I 
- 51 7 • 14 '.8 

~_J_~~ •• 2~,_ 

* Slimmer records. 
H Autumn records 

Mansoura. Vet. Moo. J. 

(tiH6 
0.034 

OJI34 
0,04$ 

OJJ38 
0.048 

OJ}J8 
Q.06S 

0.050 
o.mro 

2WXl o· 
BOX 10 

75X !II" 
,ox !O 

10'" 
100X to' 

0" lSOX! 
200. 19 ' 

200\101~ 

2ik!.: to 

t!.~t_; __ ~~~,jd! 

. lO:5xl{)" , 20KUf I~~ 150xl09 "1 15xlO' , , 

, 
lli&dl}" 

i 
WtxllY 00 

I to,; lO'ij , S(lXTij1~ ~JI) 

. , 
80:l1O:li I 6()xlO~ . 

1600 
2l~lxlO ' 8HxlO . "~~~JoiT--

, 

210xWW I 2tJxHi6 . sou , 
2JO;>;IOJl;'--'-:~ 8OxJO' .... 00 

50xWH 2OxlO6 ,00 
.~ 

lIl}xHl 8OxIO 00 i , 

220li' 101) i(j,;Hf ~) _._--
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Table 3. Body gain of chicken in relation to microclimatic 
variables. 

it Summer rct::Oros. 
... Autumn rt..'eords. 

45 

Mansoura. Vet. Moo. J. Vol. V. No.1. 2003 



E. A. Taha et at,. 46 

REFERENCES 

Arata. A. S.: Miles, R. D. and H~h'ms. R. H. (1979) : Fungislauc {'ompm;nds in broiler produc

tion 4, M!crubLologka~ and jJh~'sic'11 chr!rat'lci'lstic'O; ; d' illtc, , Poultry ScI. 58: 1 402 -146it 

Amr, M.A. (2001) : Air borne hazard III hwi:er hOlJses.M'v,Sc, ThesiS. Hygiene of Anlnu\.!, Poul,· 

Iry and EnvlnmmcnUJqmr!menl (Jf Hygiene and AI:imal HllSbandr)"z",~azig University, 

Egypt. 

BetJ,tJ,arabov. E. D. (l9S4) Mierodilllali<: and bnctet".Ii11 ('Ollllt ill poul':ry houses, Verl'rlnaryl1 

1:24--52. 

Bessarebov. E. D,: Dyakanovn. E, V.; Fuschia, N, ], and Mot yen, V, p, (1971): vkroblal pu1-

jafion uf poultry hOHses Vetcril1<1l)'ii. Mosl'Ow H:28:;:] 1, 

Carr, L. E.; Carter. T. A. and FELTON, K. E. (1976) : Low temperature bl"ooding: of broilcrs, 

Am.Sot', of Agr. En,..;., Maryland Uni\!'. 

Conway, A. (1957): Microdltl1.!!llun tcd:lIique" Crospy. Lock. Wood. Loadon. 

David. S. M. A. {1984): Pouitr:v health &managemcn! 2nd.r:rLGreat Sr. Mackay of clialrhum. 

Kent. 

Deaton • .1, W.; Reece, F. N. and Lott. B. D. (1984) : Elkct uf different tempcratu:.:('s on broIler 

ped'ormance, Poultry St'i .. 63:612·() J 5. 

Dernmers. T. G. M.; PhUUps.V. R, and Burgess, L. R. (l995) : l<:nvlronmeninl tcchllOlof,.rv In 

pig and poultry prodUCUOll.J. of g.:-it'ultural EnglIleering reseureh .79 (3) :,~O )-5:2. 

Donkoch, A. (1989) : Ambkm !cmperatlll't" :a f.'l('iOT alIecUnJ! pnforJuan{'e 3nd physioloj!\ca: re

sponse of broiicr dlickens.Jnt.J.Uiometcor .:J;,t259·205, 

Gruieke:hank. R, D.; Duguid. J. R,; Mormion. B. P. and Swain. R. H. (1975) : Me<he,11 Microbl· 

olngy 12 th Ed,ClmfchiL Livingston, Edenberg . Londor: & New York, 

Harwood. F. W. and Reece. F. N. (1975) : Smal1 ehid~s bruodwg, A.m. Set. A!!d~ng.Paper 

No75:4534, 

Hassanien. F. M. {l971) : SIl1Clics on some sanitary lac;ol's con:rolling the viability of some 

bacterial patbogens in deep lHter .sYSltem, M.V. Sci. TheSiS. Cairo University. 

Hojovee. J, and Fiser. A. (196a): M1t:rollora of the air 1:1 bruiler house, Wachr,,75:48~"486 

ivos. J. A; Asja, L. J. and Marjanovic, V. (1966) : A conlribntiou La U1e hygiene tll' ;kep liUer 

in chicken houses, Poul\ry Sci. 45:676, 

Kutlu.H. R. and Michael, J. F. (1993) : Alievlation of the t'lTect of heat stress by dietcry meth· 

Mansoura. Vet. llfed. J. Vol. V. No.1 • .2003 



E. A. Taha et aL. 47 

ods in brollers:a re\'l("W .World r(C\'iewof Anilllal i)rr)tiudion28(3):] 5-2ti. 

Le Bars, J. (1968) : Atmospheric Ibrn or FHllhy :-nlffng "sti1blL<Hnenl, piWsiCrt!& lJiolo~cal 
" " 

pmpertks. Hech.Ned .Vii .144: I lG~}, 1189. 

Memerln, E. A. (1985): Broilcr industry ~.1(lSCO\V n){'cclldw;.;lzdal. 

Michael. J. D.: Dale. B. A. and James, L. (2001) : Manure AnLl byproduct Htili;.;ation .ARS Nn

tiona! programs (206J.United S[<lleS ,De-p, of Agriclllt, If\:'. 

Nadavor. D. (1976) : Praetice of hygiene \,,·,t11 technic"l ~ad!ary l1lcaS\ll'Cs, Medicine 7:2G4·280. 

Petekov. C. (1975) : Microbial contamir:.allOl1 of air at vnrj,)\\s (li"4!anecs from pO!JlIr:' l:ollses. 

V{"f;?'lillunomeditisnkl Navki Bulgm-ia 12 (8) : I;). 

Petekov, C. and Tsutsumanski, V. (1975) : MicroDi,'l1 conlamination of air at V<:\flOld\. di~tilnccs 

from !JOultl"Y houses .Vdcrinano MCUitlsinlU N,Ht1;:i. :}011#(11i(1, 121$): 15-20 

PlaU, S. (1979) : Dissemination of bacierlnl emited fmm :)(111Hry houses ,:lnd (he risk of Envi

ronmental pollution, Waehensabrilt. 92 (15}: 297<301. 

Reece, F. N. and Lott, B. D. (1980) : El1t:ct of ca:'bon dioxide on iJroiler perfornw.1H'C POllltry 5ci 

. 59: 2400,2402, 

Reeee, F. N.; Lott. B. D. and Deaton. J. W. (1981) : Ammonia in Ule atmosphl:'f(' dllrill,L; brOOc!7 

in~ aftec:t::-; pcrfccmal~ce ofbro::rr~.l'(lu::ry Se;. GD:'iRfl-488 

Salf. Y. M. {l974}: E1Ted oJrcl.a:ivc hu:nidily on mycotk injcctiOIl, Tudu'y He:-, 3, I I I-lIB 

Satiab, M. J. end Devcndra. H, S. (2002) : Understanding lwal &In:ss in pou:try nnd ils IlUfrl~ 

tio:1al managemenLPb.D.Sdwla;\ DiVIsIon of llulrHion ,lI1d Fet"c! Tcchl:()Iflgy,CN{{· 

lJareil:'l'"lUP).Poultry deals Com.(2(';02), 

Tucker. J. F. (1967): Survival of SaL In 'ntit up IW{:f Bril.\-\'( .].123 (921 9:;l-lO~::, 

Wathes, C. M.i Holden, M. R.; Sneath.R. W.; White. R. P. and Phillips, V. R, (1997) ; CO:1cen-

tral iOlls and emission rates of aerial ammoni;'ulitnllls (lx!dc ,mdhnn~;, ,nil bOil dioxide 

,elliS! and tndotox!llln UK "C)1'(ojler ;,'l,ld tayer how;e;:,.lkitish Poultry Scienct' ~!M: 14-28. 

Whyte. R, T. (1993) : Aerial pollu!uu!;:, <llld health uf pauli]"), lanm:r::;, World $ F(H;ltr.v ScI. ,J .• 

49 : :30-156, 

Whyte. R. T.: WUUom. P. A. M. and Laeey. J. U9931 : 1\11' p:JllufFtnts burdtns al:d n'Splratory 

impairment of poultry house stodm.len.Proc('cdlugs of tbe fourth International Live

stD('k EnvlronllK-ntal Syn,poslulll, Won.v1ck Arwrkan Soc:t'ty of Agrkullmal r':llglneers 

:709·717. 

Mansoura. Vet. Med. J. Vol. VI No.1, 2003 



E. A. Taha et nl. .. 48 

Zaman. O. M. (1980) : Studies on .lir berne infection in poullry I1(Juses. Ph .D .. rlJesj~ (Animal 

Hygiene) Cairo tJnJv, 

Uk!a. A. M. (l984) : Epldcmiolog:kal studies on Enlrobm:wria in p0ulhy fanns. M \1, Sci. The

sis IAnin:al Hygiene: Cain, tJniv_ 

Mansouru, Vet. Med. J. Vol. V. No, 1 . .2003 



E. A. Taha et at" 49 

~Wl J...J~I ~y ~ ~ Y+J;.!I;i..&;w...; ,.:~I ';.)'.A.J t)f4 ...; ...... l~; .i..,...i.;J:i ~.a J')\>::.,..; ~ J..iI 

.) ~)J\j' tH-'1 ~ ~ ~ ./1' .. " i~ ....i.~~-' ~I ~ ~~:.::.:..,. ~r ~ t::"!:.....i ~ IJl i~1 
~I.;).J.., ;;jJ ...,J ~~l.jl 4-.,1.; .. ~ W' ,4 ";;~J~I ,,-,,:,1.,; .. £lL;.5l;~~-, yL,~1 ~\.JI.:r 4.J;..1)J 

·:l.....L.;,F iri J"j..). 

: , .. /11~.;;, ~L::J~ ..;;;....1 JjJ 

'i.}-'-"' f' J };: 'i:.r-"" ~I ~L. ir-'ll .,.; ~lJ.!li ",1......0 .,.; J,l!;ll jlio J c",}J1 ~i "'~ )lio ,si; - \ 
JJ ';1 tr-'il .,.; "",lll '" • ft \ \ !" I \ Ii" JJ ';1 tr-'"li .,.; o .. }J1 .>,,-Si ..,;~ )1..0 "CS' ~ t'Ui 

"".,lll .,.; ,;.,- \ V I r 0 )' l!;l 1 j lj. "ts' ,;IJ J.$' ,t';..J I 'i:.r-"" '! I .,.; 0",ll i '" ' ;.,- r t " " I fV! " cJ! ,ljJ 

'ull,:;Jl,.,u ,-,<.,;LIJ'.A,...JI J-J .,.; e<WI tr-'"I' .,.; 0",ll1 '" ? " IV, ul! ,I)J J, ';1 tr-')'1"'; 

",-,<).I)fr;r.,,;.,...ll oJ+''''; \"It.< fl"';I""", ~,iS ,;IJJS 

~I __ ),)1 .::.;\5 .;.",. ",1)1 tr.-II"'; 0ts' ",c"hJJ a.~1 "''"').' J .... ,.,ui ) ";dl '" Ri -! - ~ 

;;i ~ ~IJ..JI ;"":'I)J (pH) ~~JJ..e.tJ V'")IJJ ';)1)'1 ~j~' G~~.r ~ .;.;L.a..J'! !~ ~ 4,i')L;. ~J'! ~r 

J~' J...i.,.; II" " ,.c.I1 "ts', VJ ' ~,~I cr ';1) 'I' r~ i/ ... '"')' ... J.,.-. J.l J .... ,.,ui 

"'-"Jl-I J...i"'; \," " 

".,,;.,...II t'LJ .,.; 4'-" ,-,<).1 t'L..i Jy,;. ,lii .:.;CS' coHlonn ;;AUH ,-", '" ~dl ~,;IJJS - L 

.;~ ~l.:... J.'''~ ~.,1)1 M ;)).1." ~~j !.S)~ J)J ~ i~~)1 ~ L.i')t~ l!1la...::..;l)' dl.JS ·-c -
~WI J...tlyJJ~.lA ",l:.u;J ~ ~J .~.~.Ij :.»J.:' bl ~ ~WI.;., ~1~.lA /! L.,.,:J~ ~ ~ 

"",,))1"'; )..,bJI;;\:5 J,li5) i~1 

Mansoura. Vet. Moo. J. Vol. V, No.1. 2003 


