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ABSTRACT 

This research aims to study the sera evaluation of the interference between maternal 
derived antibodies and IBD vaccines which are given lately. This research 
experienced a group of chicks taken from old aged breeders and another young ones. 
These were divided into groups, each one contains 30 chicks. These groups were 
given (Intermediate and Intermediate plus) IBD vaccines when They were 21 day. 
Before vaccination The MDA were examined as well as the levels of the antibodies 
which were produced from the vaccination. There were found that the late Gumboro 
vaccination would risk the Birds by Disease, There we also found That the 
intermediate plus vaccination would stimulate higher immune respone than the 
intermediate one, but it will cause a great damage in Bursa tissues. 
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,y..t:i... ~ ;;\..b...J\ J.J~\ ubl.ilJ ~\II ~\..WI L»! u~l.illl ~ ~ :.)) .t....I.J.:J\ .. ~ .....t~ 
, 

.)! ~J (~\ ;;~ l.SY..IJ .y.J\ ~ .4....iW) ut...l 0-- u~l ~~ [~ 04-0--~~ .)c :L.I~I .. ~~.»I 
'I'' ~ (ol_ji.. J U.....ji.o) ;; J\~1 ~ J.J~ ublil ~~ ~~ ~I L.>"" ~ r. 0-- w.l\:i:i ~ ~ JS u~ ~ 
..l!J ,t,c.y,....l e:Lilll ~U:.c.JtY- ~'Ul\ :i..,p_,:JI .lb....:C.~I o_>.!l...... <:!1.1~ J ~I~ ~~I .lb .. ..:a~l ~yfo..,o ~lyo u...:iJ' r-~ 
~~~ ..>h:! l_S_,i..ll e:Lilll 01 ~J LoS j (.,~yoll.: ~t..-.'11 _)..;J ~~ ~.YY j.J~I ~Y' .l.:.. ~~ ~t:; ol 4J 

,yl_r.JI ~.; ~~ '-i~t:; Y+'"':! .l! d 'l) .b.....jWI e:Lilll ~~I :i..,pli... 

INTRODUCTION 
t..-.1L.!I 

..l! ~yoll ufil i~J' (Cosgrove, 1962) ''\i 'I' r-~ oyo JJ\1 J.J~I w-'=>Y' J\ '-:7~1 y\_r.JI y'+i\1 (.)4yo ~I 
r-~ ~lj')J u4__,...l4 ~) .l.9 (J.J~) ~ u~ ~..>.!"'~\ o~l ~y'l)l ~ Gumboro J.J~ ~ ~ ~~ 

.(Faragher, 1972) ~WI JJ.l 0-- ~I.} (.)4~w4t-.l w1;...... .l!J .(Lukert and saif,1997) u'il ~ 

~ , (' '\ '\ i , jJ~I ¥-)' '\ '\ i f'~ o yo JJ ~ J_)~l (.)4 yo 4# (.)4 __,..JI ~ ~ ~.Jy.JI ~yJI ~.J~I 4l-o J 
.(Rubbo et al., 2008) ·~ ~L...:.:.i!l .)'w:.. ~.):..ill~ u4 __,..JI yZ;I 

·~.J V'W..I ~)l.;i ~ ~J •(Carter et al., 2005) Bimaviridae U.J:!-! 4..t~ u-ll J.J~I ...,..:::.__,..J ~~ J..WI ~ 
(Brown, 1986; Practica eta/., .l:.i3 h~IJ k.~ ~ O.JJ~ Y.J •Avibirnavirus ~o¥-J .J.J:lbll ~.hiS 4.1-. .l.:o.IJ 

.2006; Pedro et al., 2008) 

(Hirai and Shimakura, foyU i 0 - 00 C»! 1.... o..rb§ e:}.fo.' o-""')1 l.j.Jt.J,r:. r-U21il J~ ' ~.,uWI ..::..t.....J.J:!ill 0-- .JAJ 

~J.J:!ill ~I w.l~ , (Pedro et a/., 2008) 4..LJ...JI UeL.a... RNA ~)I l.jJ_,:JI ~I ~ '-:7~ ' 1974) 
(B) ~~J' (VP5- VP4- VP3- VP2) ~J_>.!9ul¥.iJY.~) ~ (A)4.....bill ~(A-B) ~0-- (genom~). 
2 ~I UI.J 1~1 kill W. ~ ~ '-:7~1 yl_r.JI y~l waY' U"J.J:!ilJ .(VPl) '.f""".J.J:!ill ().!JJy,\1 ~ 
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fiJ' (OlE, 2008) ~~ e::4-.l.ll J}~l ~l.bu.i.ll ~ ~l' (Jackwood eta/., 1984; McFerran eta/., 1980) 
u6.W ~~J ·~ U:.S.;JI U:.Siy:.I.J~ ~~ ~ ~y..\II.J.):!hll tl~l ~ JJ\11 c)..-.J1.1.Alll.tp_,lll..liJ....:oo\ll LJc. u..!iSll 

.(Dormitorio eta/., 2007) JJ\11 c)..-.JI..b....i.ll J....:oo <i.lot..JI yl~l yl+iJI u:-s_,.. 

~ ~ ~ly..JI W..O tl_,.;l ~ ~J • lt:!i ~l..l.JI j~ ~ ~..J e::4--lll ~ ' Serotypel J}ll ~I ..b....i.ll 
:(Patricia eta/., 2006) ~1_,..111 •~ 

~~I Virulent Classic IBDV :i..,ut....;JI ~~~ oy..JI 4-:!}J ~J :Classic IBDV Strain~~~ ul_ji.JI J 
.(Lojkic eta/., 2008; OlE, 2008) rJWI ~ "WI ~ 
Very Virulent IBDV Strain o1~1 o~ wl..fo:. -Y 

Variant IBDV Strain o.);!LUJI djWI -~ 

.~4-.ill U:.SJAA .Ji;. JA.J' (Ismail eta/., 1988) c,r".J)I ~4-.l.ll ~ u:.=s.;-JJ ~~Serotype 2 ~WI c)..-.JI.bu.i.ll L..l 
.(Neutralization Test Virus) ~J.):!ill ~t..:ill .J~I ~~~Y ~~ 0,!.WI ~ ~ J:!fil ~ ~) 

':! ~~ ':!) 'la..J:!CJ J,.dliJ "I~IJ ~~\IIJ :i..:i_,LJI ..li_,...}I.J wi.J.l\11 J,J...;b LJc.J' .).):!hll ~ Y:.'+JI 0""')Ul4 U:.S.;JI Ji:i.i;! 
£_ r 0.!-! L.. c:J'.fo tiW=..ll oft L..l ''-'J..WI w-- ~t.... r t ~ U"J.):!ill C:~..J, <i.l>= ~ w~l ~! ~L..\11 w-- Ji:i.i:! 
i. ;;.W o~ r. o)yJI =4-.J..l .l.ic. J ,Js"")tl u-1c. d...c:.t.... ~ r..W or i o o)yJI =4-.J..l .l.ic. .u......J:l-'1" ~ l>"J.);!ill J;.S~ .rl:!l 
pH=12 .l.ic. ~~I':!! •pH= 2 .l.ic. "t.a.t,JI =4-.J.l.J p;9.J.J~IJ _k':/4 y~ ':/J •%•,o J_#l i'J~ ~li...S .~..l 
(Benton eta/., 1967; Rosenberger wk.L... i o.W% 0 ~.JA oL:il...I...A .l.ic. ~IJ ~ U"J.J:i.ll ~ ~J 

. et al., 1989) 

Primary lymphoid ~ J\11 ~JI.Wll "\.....ac. \II .h.! ~ <i~IJ Target Organ U"J.);!ill ~ )1 u~l ~y,l! yl.» ..l4, 
~ ~L....:i ~~J .tpllJI w~J:!-!#1 e::W) .J~ ~ ~IJ' B ~411 :i..,ui.Wll ~ J:!W.J F "-:!! u.l.:o.,l ~organ 

.(Tanimura and Sharma, 1997) • ~I ~LWI 

F JJ\11 t-*"'\11 ~ ..lbJ.! .us..IJ J..ts ~ J...,..JI ~ lgG ~ 0~ 0 ~) ~J.l~ IBDV ~ .h.IJ (".E ~ .).):!hll ~ 0) 
(H. . t I 1974) - . .:. 11 w! · _,. '11 · • L · I M ww • · · · ·• W.U . 1rat e a . , e- J uc-~ ~J .!.J-1"-" g .J-l-UIA ~ .. 

(Dohms and ~~~ ~ e::W..~ ~l.....::.l/1 wLil:.l...:a.o LJc. \I.J_j.u~.o wfo. IBD U" J~ ~l.....::.l/1 LJc. ~'Ull ~l..l.JI ~~ wl 
.Saif,1984) 

·tri.J .L ~LlA -·'-'1 .l.ic. ~ts ~l.l.. . l.:i ·-'1 . \II ·-· --~'1 d"l I '! .. L~ •. L . • . -'1 ,_ •. L. -'1 .. 
1.) U""' J .)~ • t.J:!A J (/.>.t-' (.)A J ~ .». ~ (..}.!...)""' lJC' ~...>""' ($""" J"':/"""" (".~:! 

(Passive J,..ll.JI ~~J (Active immunization) J.:.Ull ~~ L.A. .J~I .l.ic. o* ~u... ~ J_,....,..,J.I w~.J 
.(Tizard, 2004) immunization) 

) Live attenuated vaccine ~ ~ wL:..W L.J ~ J ~ .;JI ~ r. ~ i __;! _ji fo\11 L.A. ~b\.illl o~ w-- ul...c:. _,.; ~ J:! 

. (OlE, 2008; Thornton' and Pattison et al., 1975) Oil-emulation adjuvante vaccine U..L:.. ~L:..I.il 

W9 ubl.il.ll o.lb. ~ 6..111 · ti:...l '- I :i..J -'~'I v I '-'1 '-~ --~11 :i...Ji.:.. ~~ .. • t......ll ~6.\.illl · .. .. J ~ . ~ . ~ J ~ (....) ..r ~ U"J..Jt:- • .)= (.)A .. ~ 

A..b.... • u6.W I •M'Id V · ~ wbl.il.ll · -'~ ·I ··'··• (:t.Jh.ll o -~- 11 u\.....41 ~ .11) '·~I··-' lui t.: .. 'J-IA J 1 accmes • u_,..... u !J->"':!" • Y"-' . • .J "t"'J~ • ~ 

. (OlE, 2008) Hot or Intermediate plus Vaccines ol~ wbt:il) •Intermediate Vaccines 

(Brambell, ~\'1 ~l :G. _).II i'J ~ lJ..o lgG .J~ MDA (maternal derived antibodies) ~\ll..liJ....:oo\'1 yl...:iSI ~ 
~ o.J..ltJ MDA wllJ:l:li J!J w~l <) r41 o_f ~ L.. .J.J~I U"J.);!il ~_,lll ..liJ....:oo\11 o~ ~ C:.JI.fo.J 1970) 
lJ..o ~Lc. LJ:!Al:il <)~ JSJ.,s ~_,.. MDA ~_jL.AA wl w-o ~\.:ill~ 4.j).j cllljjJ (Wyeth and Cullen, 1976) IBDV tillA.. 
~ 'lllJ IBD Jl ~I~ ~llJ..o ..)J\'1 f_'l' ~t....\'1 J)l;.. L-_,....,..;. (Nunoya et al., 1992) IBD ~ ~l.....::.l/1 

.C' • - '' ·- • ~ ~ ~•w Will .~~·~·· 

cl~) A..b...._,:i... ~ wbt:il d~ r'~~ MDA 1+.!.11 w Jl ~ ~_jL.AA 1+.!.11 u~ J.J\11 ~J:!ll ~ ~~ w! 
'O.J.U ~.l...c:. w! ~ L.. ~ ~J, yly;Jl..l,!~l ~I~ ?Jii ~ ~l.l.. ~ <j..lY,. ~fi i~ i_;.b.=.. ~ IBD Jl 
i'.l...c:. ~~ '-P~ I~J U"~.>!\.9 yl.» ~ l>".J.J-:!1ll .>-J"tS:i <) ~ ~) <j.l:.H, J..~ ~ MDA ~-blA.. uk c:\.i.lll U"J_>.l! 

.(Hair-Bejo et al., 2004) ~ __,.i Jl~l ~ ~ 'O.J.ull 
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CJI.fo .Jl....I:.~J y_;JJI ~1... J:l_):, L.P ~~ J.J~I C~ ...::.u.....:.. .l! IBD J'4 ~~~I uw..sll 0-- ~~~ ~\JA. .o~.il..l.::-J ~ 
..sY....... ~Y.-J ~) .~ ~u..JI yuo-11 .J:I..lii r~ :i?.11; ~~ ~ y. Fl ~ u.A! ~.JJ, rY- H-Y l>.H 

.(Eterradossi and Sait: 2008) r~l e:Lilll ~ .,i) ·~I ~_):, ~ t1...:;J1 ) ' ~ ~~ ~~~ ~~ LJ.4 ~ y 

Ju)U '} .JI _?.\.:i:i ~I ~t.l.JI ~'11 u)-9 hi.J r.~ 0-- ]£:.~ ~ ~t.l.JI ~ __,ll J.iS .J~I ~ lj) d ~J .l!.J 
.(Block et al., 2007) lm:.... 

~.l:>. ~'Ulll.tJ~ ~ _,\..:.L'lluW:..!,). ji~'JI wyY...,... ~ly ~(flock profiling)~ jl~~l.l:...b..-.I""").J 
w~\lj) .o~.il c)) o\+U'il C" ' (Eterradossi and Sait: 2008) ~ ~t.l.JI us __,ll ~..u..J ~ .lc.l....; ul ~ .ill~ ul ~ 
(Eterradossi and wl...~l ,ljc. yt. 1...... %A •-'\ • -! J!\ jl~~l J,A.. ufi= ~jll:. ~.l:o.. ~\.ill L.;~l L.JA J,......JI w\.jp 

Saif, 2008) 

MATERIALS and METHODS 
~~ J.ll.;.b_j .1\_JoA 

:~l.l\_JA 

.~1 y,~ ~~I wi.J4h'il w_»i\J ~~ ~4-l !$HI ybll ~ o~ ~ ~~~ .JJ:!b ~~ji ~ 

:Birds .J~I -
.yuo-11,). ~ ut..)IJ 0:u~ u... :i.h)'-4 ~.Jt.;..:i :i..\)1.... u-- hi.J rY- Y"'-:1 04-~ Jy..=JI ~ 

.)c. J~l ,ljc. wl...~l ~) yu..llli~ wt..l L.JA w~l, .l:>.IJ roY- yo.o..: ~..,..- vo LJ.4 ufi:i:i Groupl :JJ'-.11..;~1 
.(t>.WJI iV ~y,..:i!IL.;~ 

u.b Jy.=JI ..l,jc. wl...~l ~) yu..ll o..>:!P ..::...t..l LJ.4 ..::...1;..\, hiJ roY- Y"'-:1 u.a_,.....,. yo L.JA u_,s:;:i Group2 :<.r'WI .J~I 
.(tJ:W~I oo ~y,..:U1 0~ 

~ J , 1$~1 ()4'11 wl~lfi'J ·~J ~~ ~jill .l.:..J~ ;;~ly t:" ' ~ w~ ~ <.} r Y- f '\' b..;..J .Jy.bll ~ji F 
.w~~ 1$\ ~lbc.JL.J.Jj.J ~.,.;:JI wb~ 41Jj w4Jt..... ~I ~lbc.J ,:uj ~.J~ u)\.c\ ~ ~ 

:Vaccines l!.lbWll -
: :i.....I.J..l.!l o~ ~ ('~\ 

intermediate vaccines o_,ly..::..ll.h.u._,:t. ~I J.J~I clil
Intermediate plus vaacines LS_,i.JI -,rJI J.J~I cW-

Methods J.>b.li-B 
: ~ \...S w~ ~ c)J u........§ yuo.ll L.JA J}il ('~I .} u.a >"""' o • ~~I t:,l.l.) .} _;~I .lj.c. t;1: 

:Groupl ~.i-JI ~~~ -
~I .) ~L.u:i.. wll:. JA-'i'oA ~)\!l c)J ~ '\'' ro ~\ LJA u.,uclj _;-.11 0-- '\'' ~ J ' ro j;!ll LJA b.l:o..lj ~ ~ .)~\ ~.) 

- :~ J .;u. " o LJ-o 4-i-- JS ufo. 
,yuo-11 u... "' roj;!li..,S.bji.o cUi:~ :Dl ~.~ 
. y.JI LJ.4 '\'' ro~l ~ ..sJi-. c~ ~ :El ~~ 

.~ j,\~ c:: •.!i) J ~ ~ : F 1 ~ JA-'i'oA 

:Group2 ~WI ~~I -
j.W\ ~~~ w~JA-'i'-A ~)\j c))~'\'\ 1'_,\1 ()o i} . .,UC.IJ yu..ll ()4 '\'' ~J' !'~\ ()4 o.l:o..l_, ~~ .J~I ~.J 

:~J .J-il.b "o u-- u..A ~ JS 
~'()4"' ro~'~..b...foc~~:D2A..c~ 
. y.JI u... 'I'' r~' ~ ..s.Ji. c\.il,l ~ :E2 ~.JA?-" 

11 
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:Blood Samples r.lll..:..~ -
..rtJjJ Group2 J Group! c.J:!:ic~l 0-o JS 0~ ~l..l_,JI ..l,l_;_,ll 0,1._>.6 LJ::. yoa.JI u-- J}~l'*~l ~ r-J :iJ,p 'I'. ~ 

.J}ilr~l ~~)II Jl.l...O::I)tl LG_jl..a.JI LJ::. .....aJ,S.ll 

,~lui~_,.... JA t...S (E2,D2,F2) J (Dl,El,Fl) ~ wi.J:.~ i ~! .JJ:!hll ~ fl .;-JI 0-o n r~l 0.o i}-:Uc.l 
r-4'11 <} ~~ wb~l <.).o ~~ JS _;.J:jl. 0-a!*j ~Up '·~ iJJ, b)I.J:.! o.J..,Si.JI ..l,lc.I_,.JI J!J wk..t.illl ~~J 

.ct:illl "l.bc.! LJ::. ~"\..ill ~u.JI ~~':II LJ::. ~ (£'1' ,ro, 'I' A) 

:Vaccination ~~ ~_;.b 
4.S ... ,, .. ::.A...k:i ~ .AJj .u WI ~w Jh...\1 t:illl o ww • :U.L.I ~ ..::.w.... ·. ·- ~ . . . u:·:t1 • . ,_ · t:illl t.~ 1 

->""' - · J .u.o ·• · · C Y.C -~ • ·· U:!""-'~~ '-':1...>-""<.JC-C r.r-
.W........II 

:Laboratory Techniques~~ ..:..t;iiill 

:Indirect Enzyme-Linked Immunosorbent Assay oy!-4-JI_;,j;. J:¥iyJI ~"/4 ~l.l.JI ~ll.JI 
(Marquardt ~_y-6 ~ .J~I rJ J....,..... <} o..l.J-':"'_,.JI ..ll..w.'JI ~~ LJ::. ~ o~4.JI .Ji:. IJ:!l)'l _;~I r~l 
:i.Aly'JI IDEXX d.S~ 0.o w''J·ay>.t! wl..:ic.~ rl~l: .AJjJ et a/.,1980; Rosenberger,1989; OlE, 2008) 

.(Serial No.:09260-EE206) 

:Preparation of serum samples .J~~ J.AJI ..:..~ ~ 
· .·:.t .c:.. o .. .ull....u..:..l .·:.t .< .. , .u.. ~~ i..u.:.. 1 11 ~ . · • ..::.w.... (O· ·I')~ J,....:...JI wlhc. .l..I.W ·· 

(.)A ~ J.J-t" .. - J J":i' J.J-t" J -. ~ - (::..>" ~ - • . .. .. ~ 

.IJ:!l)'l J41>1 ~ 4--Yjji ~ i~ ~YJ Dilution Buffer ..l,l..l.Aill J_,b.... 

:J-II~_;.b 
l~":il·t.~i..u.:..~· ( 0 '1'V-o'I'·):U -~'lo 1 :t..... .l..I<.....A..:.il <tl · -·I* Uf' • • . _)A J i" J"-' _) ~ . _) . ~ ~ y 

.A2 J A 1 _;WI (.).o JS ~ ..lJ.o..JI _;i;. ~I ~~I L.J..o _A!l Jfi.::-. ' • • Wa....:::. J _ ' 

.A4 J A3 ..;WI 0.o JS ~ J.J.A.JI y,t:. ~~'f\ .al.SJt 0-o _A!l J~ ' • • ~I- 'I' 

' . 4J :i . a. a;, Jl _;WI '-"! lA~ fl ~~ J,....:...JI w~ LJ.o .Ji:1l J..fo.:.. ' • • ~I -'I" 
.:u y.ll o) ~ 4 Y-1 :\¥J r . o..J.J J+l,JI ~ - £ 

~~ ~~ w_;.fiJ '&_;b. JSj_;l.iJI "WI (.).o .Ji:1l J..fo.:.. 'I" •• )~_;WI wy_,:i=..A ..::J....c.J _;WI wy_,:i=..A 0-o ~~ r-:i _o 
.wly 

.~1 J t.,r~~l/1 .lA>~I _;b. 4-=! ~ .ft:JI JS! Conjugate w_>ii.ll 0-o .Ji:1l J..fo.:.. '• • Wc.jJ- i 
.~ _y;..l o >" o J £ U:fi _,1..;,JI w .J.fi _ V 

. .ft:JI ~ TMB Substrate o~)l J_,b.... L.J..o .Ji:1l J.fi.:l... ' • • We. JJ -A 
.~ JJ\tl u.......ll '-"l SubstrateJI :UW:>) ~ L.J..o ~~~~ :\¥..l 'o -&..J.J:Uy.llii)~ 4F. J+l,JI ~ -'1 

._;WI JS '-"l Stop Solution Jc.ti:ill u~ J_,b.... L.J..o .Ji:11 J.fi.:l... \ • • ~I -' • 
.Blank reader with air "1-*1 ~ly, (BIO-TEK) IJ:!l'fl J4J=.I ts).:j jlp,. o..>:ll......a W...:i-'' 

.(650 nm) jl.o.J-iU i o • 4-l~ 4_,... ~ ~l:i.ill -&"1_)- \'I' 

:~t:lllll";i0i 
.illl LJ::. ~_,, t.~l J...-ll :iJ,p ~ o..ly,.._,.JIJ IBDJl ~_,.ill Jl.l...O::I\ti.JY.... ~ .u.l..S. ~llli u) ELISA _;t.,u;,..l ~ 
Optical (O.D) ~~~ :iJ~I t.~y, & LJ::. ~_,(Micro plate reader) 1J:!l'f1 ts).! jlp,. ~ly, u_,lll '0-l..S. L.>"~ 
.lA>Wll O.D J ~~'fl.lA>Wll O.D 0:!-: J..ftll) ~ o~\ ~~ O.D ..,_....WI c.:.u\.A,! ~..,_....WI u-1! 4-J~l ~Density 

.Sample to positive ratio (S/P) t.,r~~'fl.lA>t.:.ill '-"l o~l ~~ ~~ 4-Jc. ~:i...l_;t.WI .. ~ .(~1 
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0-- fo.l )X-NCX(PC ~I ~Will.h..sfo J c.r-4./il -lA>Will.h..s_;i.. tE. J_)ll u~ ul ~ ~ J-..11 ~L.U 0_,.<;.J ~J 
.(0.150) (jA J9l ~~ .lA.W;JI ~L...:.:L.I k fo ufo. u!J •(0.057) 

~SIP y...l.l:i W ufo l...llc_, ~~~I~ (0.20) '-i-'~ _,l J§lo~l ~SIP y...LUl\ ~ ufo ~_, 
~~ c.SJ.wl ~~ L.J-4yLi Ji ~ ~J ~l:Y) ~~ y,:w (i'l' (jA y,SI .liJ...::o\11 .J:1:1k.A) (0.20) u.o y,SI o.foJ\ 

.IBD Jl 

Negative control mean (NCX) 

_ Well Al A(650}+ Well AZ A(650) 
XNC= . 

2 

Positive control mean (PC\:) 

_ WellA.3A(650)+ WellA4A(650) 
PCX=------------------~--~ 

2 

Sample Mean-NCx 

PC£-NC~f 

Titer- relatesS jp at a 1:500 dilution to an endpoint titer: 

log10 Titer= 1.09{log10 
5jp) + 3.36 

:Statistical analysis ~L..:u..'il J:!b:.ll 
· · -'1 A I fV · · ul .. ~·:· 11 ·" • U:.....l lut...a.:..l ~ -~~~ o .:-ti J)G.. 1 •. ·Lii .. ·:11 w~l w..l:i:;,.;.... 1·1· ~ .. ~ J na yse o anance ...J:P--' ~ Y. .. . ... .r ..,.- ~ .. ~ '.?"' .. .~ ~ 

~' .l\..l.o..<::a\11 .J:!:lla.J ~h..:JI w\..b....,jW\ r-# (>.!.! :G..._,1<... (.h)ll ufo t.....w •(ANOVA (Analysis OF Variance I.J~I 
Statistica versionS, ) ~L..:.:..)'I ~wyll ~IY. ~ fl wyb....ll ~ .Newman-Keuls uJfi. 0-"J:!-i .J\.,ib.l .,\...?.) 

RESULTS 
~l:ll.!l 

(Stat Soft 2008, USA 

·:i_,,,.l 'I :i.c.Ll.JI .... -
• " X Ci"" 

.J:1:1'u.. ~JIJi .UJ (o' H, '\)~I 0-o J}/1 ~._H!I ~ .li~YI ) .. :!£ ... .h..s~ ul ~lllll w~l :Group! ~J'JI :i.e~\ 
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