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impact of Nigella Sativa on occurrence of Broiler Coccidiosis
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Abstract:

The study was conducted on 147 birds and distributed into seven groups, each group
consisted of 21 birds. For the first, second, third and fourth groups, a black seed(Ngella
Sativa) was added at a ratio of (1, 0.75, 0.5, 0.25)%, respectively, while an anti-coccidiosis
(salinomycin) was added to the fifth group at the rate of 0.05% in order to compare its effect
with the black seed. As for the sixth and seventh groups, they remained without adding a
black seed or an anti—coccidiosis. At the age of 15 days, the first six groups of birds were
given the challenge dose (2.6 x1()4) sporulated oocysts / bird orally of E.tenella. The results
of the experiment showed that adding the black seed by (0.5% to the diets of infected bridler
chickens led to a significant increase in the average of bird weight and the feed conversion
ratio, and the percentage of safety was (67%)and the index of effectiveness of Anticoccidial

was moderate compared to rest of the experimental groups, while the indicator of oocysts
excretion was 20 in the groups with a black seed added at rates of (0.75, 0.25%) as well as
in the fifth group with an anti—coccidiosis, and the percentage of mortality was 9% in the

groups of an added black seed at the rate of (0.75, 0.5. 0.25)%.
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Introduction :dasis -1
a3y cpdinall (LY (gienall pdys Aol didee 3 Lega Do aall Cialsall Lghes Aulpnll 55 AL ALY
e St (gAY gyl lias e Taulio Sy cinal Ll allal) b Zugal) Cilelicall aal (g0 cialsall delia
asill o) (Sainsbury, 1992) Adlal) dusally (Ail2al) dasilly oY) CadlSs 4B (e deliall oda 40 s L
) DL Lgas lladl (laly i 3 bl 038 ia e 1lgat] B cilan dnly 38 Calgall delin b aopedly )
dael Bk sha BuS Daabadl il ot A dbilally dagpailly dsagiall dimall (bl e paalls L)
et il (e 0 LY ol o) LCoccidiosis SLSYI el 1 sa Wl paled) sda aal Jals clgia 508
- L&l e —Subphylum Apicomplexa dall cistes duad Candg Alveolata 4 (e Protozoa @\j\
45y <3 —Order Eucoccidiida 4asall <l Y 45, —Subclass Coccidiasina_iva <3 Class Coccidia
(Schnieder Genus Eimeria 4N\ (s —Family Eimeriidae 4,01 dkle— Suborder Eimeriina a8

.and Tenter, 2006)
dia Aalfide alalie Canealy oz laal) elaa dulglall LA 2y A tabindl) & yald) (g sl Aend o iall 3] iy
E. maxima «E.necatrix «E.brunetti «E. tenella) : s (el 3 Luahay) \gulls & Cabasg . (Voeten,1985)
el WS .(Williams and Catchpol, 2000) (&. mitis <E. hagani <E. praecox « E.mevati «E.acervuline
st s+ (Fitz—COY, 1991) ol Ul & 2ma giga HLials ¢ gumallyy Chpnally Gaanadil] 8 ginmginis ot
Al g Gaaasg cdalig Sl awa J3la )olal Sakes sl 8)s0 il g 3 oY) Eltenella

ilewsiiall (o S danl) 5k ) 8300 55)ynll 038 (x5 Bslpen gl 2y ST ax3s sl inDUly usial)
e 4pAT GlajE e wﬂ Lamina properia il il & Second generation schizonts
Rl 1 g zladl) b gsdl ags BlaY) e L aaly (Williams, 1998) cuysedls slesdl djlghal) gl b
& LY dawi alagiy (Saif ef al, 2003) Llaad) jsdall ofisls cilal) @Blgindy ¢ S5l Jisail) 5.US b
sl ekss L(Reid, 1978) el g5l ing byee o AY) gl 8 i) palll 2las Bufi Joia
cCasall Jala aad G lgaaloay (0nse V) Aillay 3 43 s K& e Bl (pe GBI gl 3 Faapall ol kil
b5 e0ndS oy LiaSiag Lald e maasy el aall onpe¥) Sligine (i Cus Gl B3k alaf &
Gl aal sy . (Jordan ef al, 2002) assa Cileal D5 Y s ans olagy suadll bl
ladl salall pend Laadly LS coldly Calell Jslis e il ¢ Ual 2y leaal) il e el Al Ly
Jag L3l LS . (Soulsby, 1982) aulually (ualdll el (g (el 5an g cociall Llla (yamy 18 Ly
G sl pall o € € a8 Canes ysaball Ginnd (530 sl 5 Cipall gty caindag il (i cdaind)
.(Khan et al., 2008) <lbilll )i Al o sendl

Aep ey paye sed coalsall ekl (ol ST el Sigaald foags Al by Jalsal) e el 2ng
s b Jadn Al comlsall gl Baadl e 51 & la) @b aal daly Al oS 8 ojlimly 4igan
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A eonlaall A die GlEglly payall e Hladl daidd) dagall @hLI (0 Good management saall 5)laY)
Ge oalddl) ok e Al et ) (meldll shll) A2 gl Al (sl Jsli e gzlaall aie e Jass
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fasalisd) Clikiays «Congyugll ainySs (callopsdl 1fie Cilataalls Galaall gl ) 3ilia) clgale (glall 330
#a (e Aliglly sl (gal Gk dlay (Nematollahi ef ak, 2009) duuSiall (gl Jals ¢ls) o cliail
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ey Ailite g Cilel) po Jaliy 3 ¢ Sy S Jasiens calbi(4-2) s 0,50 Tay ¢(Augustin, 1998)
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2sel ) sal Glpe) chiliadl maaall e (Ut s sl Alasiny) of LS . (De Gussem , 2008) &gkl
@bk elsl) asles of JLilall oSy o(RUff and Danforth, 1996) cbiyal) clslias aliee olad daslie Y 3ha
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(Meral et al., 2004) Gl bilss cupgadl S blall sl b Loy Nigella Sativa ¢lysd) iall (2000
D8 s Thymogquinone ¢)si€sall sale Lilise aaly ci)luls Cagnhs Al Cagnys eclasll e (g Ul
ehagadll Lall Adlad il ) ladjal) (g 22a0) ling . (Enomoto ef al, 2001) ¢asalls yshaills adlall slad
Jleall ilylaisy slae Ll Wy ((Claudia ef al, 2007) 53.8Y 1y LD salias s 1i€s (alss L) \a Ll
o= (El Sayed and Hashim, 2000) Whal 4ul)s iy .(Tabata ef ak, 1990) (iall jsb v acagll
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Y iy cpalll 2 las die( E fenella) 5 dlay) Sie ad@y) dejall shasall Ll Hoh Gsause il A1
cAsl) Jara 5 dgaall
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g5 Sing JsY) asall (e Hliie) %0.25 Laudy dusg paal) 5alal) L) lilias Zaalall 5alall gl a8 2 1Y) de ganal
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e Ja 3 pan b i Jlenials @llds ((2014,0050Y)) gole el o [ A2 siia daiSia Lian 110%2.6
S (s 28LE) el 090 (o Al Ao ganall s Laiy <8ylon Aliasall ) 3l alhe ojas sl Lede
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Ol Lisiall Gausdl) = %R jsalall sxe ~% I Jgail) Lpes — ¢ /Al 558 Algs b Ul (g Janssie
dare chdige Jacsgic = Gl 2o Hlake Hdge = ¢/ e 33 pe dag haall AeSiall (sl 22e Jaugio — %
de gana JSI aapaill 22y ACH I ((Anticoccidial Index ) LSSl abcas dily ales o5 LS, ( syl )yl
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iy digine iy B agay Jla AD S0l die sus ((GAY) Cile ganally (Laliad) de sanall) ladl 2Ll de sana
P<0.05 2Ilaa¥) (sise die Digins g il aniis el &3 3 20 diwil) SPSS laay!) alipll alasialy
Results and Discussion :d.iilially msiil) -3

(1886) iy Jame cilaws 3 oyl 2alal) degana (g SNl (g Jawsie b Laaliddl dudpall i iy
sl oo pgehall ans ¢ Ll cdagdll a1 ) oy 2aLal) degane (B anall ()5 Qi) gy ¢ SIS
Ofigps OasSla Dlginly dlalall digeaall Clighilly palaia¥) (grae (& paliadly Jlga) <Yl cilal)
«(Adamu et al., 2013) Glad) il (s b Laaleddl Jyemn & (rag Bl 2 ly il asgail CDlinal
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wLa e sane po Alaalls illallfg (1933 , 2044 , 2341 , 1996) : sl e Gy Jone Claws 3 lages
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e o)ty Augdl) (g cladigen paliaily (Jsadll tlgie duaye pabel (e Llad) sl 4l Lo ) il
Gile ganal) (gal Cilall Blgial Jana (8 Ligine 8l ) 4ial)y A o g3 (Osman and Barody, 1999) aitu
ey dexdioaall elagadl dall Loess (B4 AL Gl Glay Loy 5 elage & o dusla Lile Al 1] deidl)
L)l (2.5) o 3 lad)) La e s 8 Aatiie el Jigatl) Jebeal Agiadl duadl) S 285 L2505
Al DA b dealal) il e a3l GalaiaV) egu ) Gl juui (Ko By cdupaill Clesanall il
el (yo Balgiall A8 (he S e iyl Aot llginal) Cilal (g BABAYY Coaca g Aygaad) L2 (2385
Williams, 489} cluhall e IS ae il 1305 cnall Allall joa (e il Ly cila) oo il slgay desladl
Bsail) Jalaal dgiad) Lol 3 Lol ) Bllall il 2308 ety oo 3 (2001;Bozkurt ef al., 2014)
S Gleganall (2.1, 1.8, 1.9, 2.1) ot s Ally olages G Lgiilel Ciliadl e ganall 3 i)
Ciliaall deseldll desanally (2.2) (Lbas 1) bl 3aLal degane po A3jlae Mgl e da) )l A, Al
Lgial) Ay Ugine Lnd Y (53lg (Kadhim ef ak, 2018) e i bl a3 o ¢(2.1) Caeslesills L)
de gane o A5G (sl sidlad) deganas (%1) Gansiy ehiges Lon gl Ciliadl) degandll 3 dlad) Jigatl] alad]
dalled) Clegandll & )3 (e phe IS dngplaall deaSidl) Gagul) dach alln ) pitl) coplal L alal)
Lall e (%0.75) 3Sa @iy L de senally ,(%0.5) 3SaN @b Lo deganall Loy ¢slagaadl dally
Gl ganall Gl oiall (agad) dae lake Hd5e Lalias) e b e sidladls Aadleall de ganall GIXS ¢l gl
(Ssina (alindl JaaY (il (EI Sayed, 2000) duh pe ilill sda i) L lady) alal degane ae 45l
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Ll oyl GRlaN] P e ahll el Slead) e 8 slasudl Al Adld i 301 ef al, 2018)
(A e Azl
g asigiunal) Cilal) daS hacugiag & fAual) 3558 dulgd Ay adl) B il 09 baeusia G 3(1) B Jg2all
(ps2 42 ,any) %g.‘:\:\il\ Jusadl) Jalaay

dugadl) Jalaa daS Jauigia Al G5 dagia | il (15 g damgia
Yo 35 ASigiaa) calel) | [ Auha g B | § [ padd) g ale ganall
daufpal) B8 A ¢
el
2.1a 4045,6 ab 1996 a 401 a AN dsganall
1.8 ab 4346,8 2341 ab 424 ab Al ds ganall
1.9 ab 3910 ab 2044 ab 409 a A ds ganal)
2.1a 4033,7 ab 1933 394 a dagl)ll s ganal)
2.1a 4115.8 a 1914 390 dwaldl) ds ganal)
2.5 4675,7 1886 b 365 b duwalad) 4c ganal)
2.2 4397 1931 394 a daalid) As ganall

©AY) Cile ganally (Tndledl e ganall) o) 3La degana o Lo A3ld) vie (grine 38 2539 o Js @
caagin THlid) aladiul P<O.05 ddlaal) (ggine vie digine Clig @l Cupfie) Cus
Cun (A e sanally (Lalad) deganall) o) 3L de sane Lo A3l die (S5ine (38 3539 e JS b
ccagin Tlaal aladiuly P<0.05 dlaay) (ggiae die dagine cildgjall <oy

(i) Lal degena (B (saaTl depn elhae] ey ()92 Y] el Jane Lawgia b leliny) AllaY) dufally Jas )
G5 Loy (3.42) (el ypm Jans deganall 030 a3 e pnl e ganal) 3L (3 4alidd) Langl b
3923 (sl dusi gl of (3 (Badran and Lukesova, 2006) 4] Jasi b ae clld 38l5is ¢(%19)
o Blad) ol (g X ( aagl) Sleall e badl Ghlall b Jualsll (gseall Cajill :lgie oo b
Al A0y Ay 19 e ganall Ll L iUl Aol s oyskiis Ll sai e Slad elally Calall Jsls
14,9,) s aais ((1.28, 214, 1.14, 2.85 ) Gsel i Jane il 38 olagadd) daally dalladl)
Ge o ehasadl Lall agalaiil vie Gfalll e e 0 pe Dol 5)5Shall ilil) iy sl e %(9 , 9
de sanar A)lie e sanall 038 8 (5521 el Jaee 8 aliss) e 3] Eltenella ik cladl) aalll z1s
Ligie Lau el (%0.5) 35 ehisadl daally dallead) 4060 de gendll citia 5. ( Kadhim ef al., 2018)Lal
b i LU gl Aaadl) il Laiy (Adladl) as (ACH) Slpal) aliae iy Leadl 0lS5 (%67) Gl
Longato ) duh ce Galsi L 1385 . Lgaal (ACH) L€ ol alins Jdal Cimn 5l Jncs e sl Cile ganal
S Al Baas 868 e cilyaB aliasS elagadl Eall jsa il S (et al., 2015

die ApalVl LY (o A5l sam Adled 53 hyged) Al (Bpmans a4l Dlel 50l Cihdigal w8 e Bl
sl jee (e JY) asll e 223 %0.5 dawsy gl dade ) a8l
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.30 e Aoy laal) ASial) (agaal) sasg (8 oill Aughal) Auciilly (LS Lugial) dual) i (2) oy Jgaadl
Rl (gl o sdiag

2 laka e 2 Jagia dgial) danail) dgial) danadl)
L) clwsl) | asly sl cilunsl) % 3 gaill % sl cile ganal)
3,510

40 1.255 9a 51 a AN deganall
20 0.945 9a 67 a 4l A ganall
20 1.0325 9a 64 a LU A ganall
40 1.365 14 62 a dagfyll de ganal)
20 1.0100 14 65 a Loalil) dc garall
40 1.5875 19 0 Fualudl de ganal)
- - - - daslud) de ganall

Cim GAY] e sanally (Aurld) de ganall) (lasy) LA degane (Lo 33ha) vie (gyine B8 3509 e T @
cciagin T Hlaal aladiuls P<0.05 ddlasy) (e die dagias culigall ¢y
LaanSsSl sliaa (Jilag (690 jpal) Jina Gt (3) 62 Jgaad)

LSS slaa JACH Y pall ydsa e ganall
136.5 2.85 AN de ganall
176.6 1.14 3l Ao ganal)
152.8 2.14 ALY Ao ganall
147.8 1.28 dayfyl A ganal)
145.5 1.57 Laldl) A ganall
- 3.42 dtlad) ds ganal)
- — daulad) ds ganall

Conclusions and Suggestions :cilajidally clalitiuyi-4

e el Al IS Libesl) Al L) e Sy JiaS aalll zlas dle ) elagad) Ll dila) o)-1
s &L Lladl gl

LaSid) Gasall 220 3 gails ) st dageddll zlaall GDle ) %0.5 Ay shiged) Lall A} -2
O Dgiall Lcilly lya¥) dliae Jily B Adlad ae (g2 Y) pual) Jane (e Caimiig (33 aa gl
(S el lal) Sie aladiady ehygall Ladl 5edd Joaslly Sl palitied) aladiod 451K ge Sl ¢)a)=3
o ALY Ll ety salal) delie pdy o LuSH 3 AL Alledl) Slgal) 5,08 pe Thliie) Glld

148



Journal of Hama University — vol.3 =No.16 —2020 2020 jée (wald) aaal) = EEY alaal) = Slas dxals ddaa

;aaball-5
Salall L aygilly sdall Lypall ol Al dagdall L al) CiLieY)y Lall. (2000) semi clail) (2 si-1
Laliy) 5. e Eimeria Tenella Siid duyel) (e spanall Glaldlll i L(2014). jiga oY) =2
Aygeal) ppall Apsgand) ¢(3hed dnala caglall ZIS o)y 552 dng ki L Broiler aalll xlas die duelial Zilxiayly
1-Adamu  ,M.;Boonkaewwan,C.;Gongruttananum,N.;and  Vongpakorn, M., (2013).
Hematological,biochemical and histopathological changes caused by coccidiosis in chickens .
Kasetsart J.Nat.Sci,47(2): 238 - 246.
2-Augustin, P.C.,(1998).Effect of betaine on coccidia & growth performance.Wold. Poul, (14)
:40_4.
3-Badran, I., and Lukesova, D., (2006). Control of coccidiosis and different coccidian of
chicken in selected technologies used in tropics and subtropics. Agri. Tropica ET Subtropica,
39 (1): 39-44.
4-Braunius, W. W., (1980). Clinical aspects, detection methods and the damage caused by
coccidiosis in broilers. Archive fus Geflugelkunde, 44:99-104.
5-Bozkurt, M., Aysul, N., Kiclkyilmaz, K., Aypak, S., Ege, G., Kiglkyilmaz, K., (2014).
Efficacy of in—feed preparations of an anticoccidial, multienzyme, prebiotic, probiotic, and
herbal essential oil mixture in healthy and Eimeria spp.—infected broilers. Poultry Science,
93:389-399.
6—-Chapman, H.D.,(2000).Practical use of Vaccines for the control of coccidiosis in the chicken
.Wold.Poul,56:7 20.
7-Chapman ,H.D.,(2005).Perspectives for the control of coccidiosis in poultry chemotherapy
and vaccination. Proceedings of the 9th. Int. Coccidiosis conference , Fozdoiguassu., 19-32.
8-Claudia, C.M.C. Cristina, M., and Daniela H.,(2007). Pharmacological Study of the Anti-
Flammatory Action of Vegetal Products obtained From the Aerial Parts and Seeds of Njgella
Sativa and Damascene J. Ethnopharmacol, 99:131-138.
9-De-Gussem,M.,(2008).Coccidiosis in poultry :Review on diagnosis ,control, prevention and
interaction with overall gut health. Al Pharma Animal Health, Belgium.16thEuropean
Symposium on Poult. Nut., 253-261.
10-El — Sayed, M., and EI. Hashem., (2000). Effect of Njgella Sativa on the immune response
to vaccination in chickens. Egypt. J. Agric. Res, 78 (1): 231 — 239.
11-Enomoto, S., Asano, R., lwahori, Y., Narui, T., Okada, Y., Singab, A.N., and Okuyama,
T., (2001). Hematological studies on black cumin oil from the seeds of Ngelia sativa L.Biol
pharm Bull,24 (3): 307 — 310.

149



Journal of Hama University — vol.3 =No.16 —2020 2020 jée (wald) aaal) = EEY alaal) = Slas dxals ddaa

12-Fanatico, A., (2006). Parasite management for natural and organic poultry: Coccidiosis.

NCAT publication. www.attra.ncat.org/attra—pub/PDF/ coccidiosis.pdf

13-Fitz-Coy, S.H., (1991). Antigenic Variation among strains of £. maxima and E. fenella of
the chicken. Avian Dis, 36: 40-43.

14-Geriletu, XU.; Xurihua, L. and Li, X. (2011). Vaccination of chickens with DNA vaccine
expressing Eimeria tenella MZ5-7 against coccidiosis. Vet. Parasitol. 177: 6-12.
15-Hassan,|.1.,Askar,A.A.,and EL-Shourbagy,A.,(2004).Influence of some medicinal plants
on performances;physiological and meat quality traist of broiler chicks .Egypt
Poult.Sci,24:247-266.

16-Hausermann , W.,(1999). Poultry coccidiosis .Novartis animal health.Proc Nat. Act.Sci,92
: 7550-7554 .

17-Johnson, J. and Reid, W.M. (1970). Anticoccidial drug: Lesion scoring techniques in
battery and floor-pen experimental. Exp. Parasitol. 28: 30-36.

18-Jordan, F. .,\Mark, p., Alexander, D., and Faragher, T., (2002). Coccidiosis. poulry
diseases. 5th edi, 405 — 414.

19-Kadhim, L.I.,Al-Zubiadi, M.Ts.,AlSaegh.Ah.,(2018). Influence of dietary supplementation
of Nijgella sativa on experimental coccidiosis in broiler chickens. Journal of Entomology and
Zoology , 6(1): 652-656.

20-Khan, M. A., Younas, I., Abbas, R. Z., and Ali, M., (2008). Comparative efficacy of some
herbal and homeopathic preparations against coccidiosis in broilers. International J. of Agri.
and Biology, 10 (3): 358-360.

21-Kodama, Y., Yokoyoman H. and Nguyen, S.V. (2006). Compositions against chicken
coccidiosis. US. Patent Application Puplication. 0057150 Al.

22-Longato, E., Meineri, G., Peiretti, PG.,(2015). Nutritional and Zootechnical Aspects of
Nigella Sativa: A Review The Journal of Animal & Plant Sciences, 25(4):921-934.
23-Meral,Bl.,Donmez,N. Baydas,B.,Belge,F and Kanter,M.,(2004). Effect of Nigella Sativa
Lyon heart rate and some hematological values of alloxan—iduced diabbits
rabbits. Turky,Vol.31.

24-Mc Douglad, L.R .,Saif, Y.M., Barnes, H.J., Glisson, J.R., Fadly, A.M., and Swayne,
D.E., (2003). Diseases of poultry.11th.ed. lowa state press., p 974-1071.

25-Nematollahi A, G., Moghaddam, H., and Farshbaf P. R., (2009). Prevalence of Eimeria

species among broiler chicks in Tabriz (Northwest of Iran). Mun. Ent. Zool, 4: 53-58.

150



Journal of Hama University — vol.3 =No.16 —2020 2020 jée (wald) aaal) = EEY alaal) = Slas dxals ddaa

26-Osman, A.M.A., and EL-Barody, M.A.A.,(1999). Growth Performance and immune
response of broiler chicks as affected by diets density and MNigella sativa seeds
supplementation. Egypt.poult.Sci,19:619-633.

27-Reid, W.M., (1978). Coccidiosis. In: Disease of poultry. Ed. By: Hofstad, M.S., Calnek,
B.W., Helmboldt, C.F., Reid, W.M., and Yoder, H.W., lowa State University press, pp: 692-
716.

28-Ruff, M.D., Danforth, H.D., (1996). Resistance of coccidian to medications. Proc. XX
World’s Poultry. Poult. Cong., New Delhi. World’s Poult. Sci. Assoc., indian Branch, Pune,
India.

29-Sainsbury, D., (1992). Poultry health and management, 3rd ed. Oxford, 101 -108.
30-Schnieder, T., and Tenter, A.M., (2006). Erreger von Parasiten: Taxonomie, Systematik
und allgemeine Merkmale. In: Schnieder, T. (ed). Veterinarmediziniche Parasitologie. 6. Aufl.
Stuttgart: Parey Buchverlag, pp: 26-72.

31-Sluis, W. V., (1993). Will we very get rid of disease? World Paltry.(misset). Special Issue
on Coccidiosis. August, p.p: 16—-18.

32-Soulsby, E.J.L., (1982). Helminthes, Arthropods and Protozoa of Domestic animals, 7th
Ed. Bailliere Tindall, London, UK, pp: 981-1028.

33-Sultan,M.(1999).Effect of diets containing Nigella Sativa (black seeds) and or ox bile on
growth reproductive performance of japaneas quail. J.Vet.Sci,15:655-669.

34-Tabata, M., Honda, G., Sezik, E., and Uesilada, E.,(1990). AReport on Traditional
Medicine and Medicil Plants in Turkey Facatty of Pharmaceutical Sceiences, Kyoto University,
March ,PP :25 ,116 ,126,140.

35-Voeten, A.C., (1985). Preventing damage from subclinical coccidiosis in broiler by
administrating a triazinone drug, sulphonamide or ionophore. Cited from research in avian
coccidiosis. Ed. Mcdougald, L.R.; Joyner, L.P. and Long, P.L. (1985). Georgia coccidiosis
conference, November, 19-21. pp. 319-325. University of Georgia.

36-Williams ,S.,(1998).Survey into Nicarbazin drug residue in poultry eggs using SFE-HPLC,
South bank university , London.

37-Williams, R. B., and Catchpol, J., (2000). Anew protocol for challenge test to assess the
efficacy of live anticoccidial vaccine, 18: 1178-1185.

38-Williams, R.B. (2001). Quantification of the crowding effect during infections with the
seven Eimeria species of the domesticated fowl: It’s importance for experimental designs and

the protection of oocyst stocks. Int. J. Parasitol. 31: 1056-1069.

151



