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SUMMARY

The study was conducted on 5]] Blood samples, Which were collected
from suspected sheep and goat flock dislributed in 2 province in
different ages in 17 sheep and goat flocks /356sample of sheep and 155
sample of goat! in 5 regions within tow province (mohafaz3t) the study
was confirmed that the positive seroprcvalence in 245/356 ewes was
(68.82%) whcrease the study confirmed thaI the positive seroprevalence
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in 891)55 goats was (57.41%) and III ewes were reported negative
rcaclion to ELISA test (31.18%) and 66/155goats were reported negative
reaction to ELISA test (%42.58). The positive cases were reported in all
study regions and the positive cases were reported inllFlocks of 12
study population sheep as seropositive percentage (91.66%) Flocks level
wherease goat positive cases were reported in 4 Flocks of 5 study
population goat as seropositive percentage (80%) flocks leveL The major
potential risk factors reported in the mentioned as study productivity age
and flock size.

Key words: Pleuropneumonia, Mycoplasma mycoides. sheep, goat.

INTRODUCTION
LJiA

jl-.J'j \ 0---- J---S~ t""1 J .JL.:.:..;1 wlj <.>"'\ y>1 L....,,)\;.A>WI~
~~'iIJ ..wI) ""'ylJ J,..,u..J\ y\+JIJ L.J"C :i.Jjl wi::'; ub,U)J jl ~;J

~ (Lerman and Beldjord, 1999; Fisher and Lcnnan, 1983)
,~uc.'1IJ jc.WI ,¥W! ~ jJf"'L.'1\ .'y;.'1IJ 4...;.->"," L.~.A>WI wk. y";>-'"

~\J U y \ yL.+J)~ (sc) .~\ wl~1 iY''''''.A>L. L.j)l,,,s,,WI
L..,;i,;,)! ~ .JW{;,'j1 ~IJ'~ :i..;oL.:;!] -..,.....1 Jj ~y> _l"J (CBPP) ",pi

.) ,p'1l ~\ w'it:.. ""-! lwl .) I.JHS \.ill .J~i ",j]I J .h...J'11 ,j.;.:JIJ l,..IJ
L...~.A!W\ w1yc. ~4;. .(Ter Laak, 1992) 4lLh;\J l;;l,.JJ JW,;;liJ 1.....;,)

0---'" ~i wJjc. <fiJ ~W; 0'" wljc. (SC) ,~I"::'i~1 ,-"""",,,s,,,-,,
...L,l0---- \I\~'\ ~k..) L.~.A>Wl w;,;c.'Y> J) .(Cotlew, 1979) jc.WI

j.......WI L#~ J ~I j\r.J1 y\+J~ 4.-;L...... .J~1 oL Nocard J Raux
l~~.A>WI ~)l..."i .(Nocard et al., 1896) (PY.L.G) :i.J~JI wlj] "-!L..;...JI

:uo.....ly, ~.Jj Cl:i.. Lf..! /' '~Jyil\ "::'~yll lo..J~ ~ ..;ljjJ wWJY.'S
';~I ~I J~) W-i)\ "m.).h....i9~IJ .' jail .J4'11

(Harwick et ai, 1972: Eaton et al.. 1945 ; Nocard et ai, 1896;

(Goodbum and Marmion, 1962

~J r-b!~J Mykes :i...J$ LJ.o :i.,,;u>.'1i 0"'.L:;. L.j':.!..,.A>L. ....!
•• • l<l.' - I' ,I .La l< > '1 (. l<' ,,) PI ",'1.~~.A~\ .....lJu...1. ., :,y;. i.-o/JI ,~l ~ '--i ~~ asma \",(IJ--"-:'

~! ;,,,,i J .(Conrad e' af.. 1973) _-b! 4-i\e.lli..; ,:)..5. Y' ~1889;,k. A.B.frank

P.P.L.O ",.;--4I! ~IJUy\ yL+Jl '--!'...:...J\ J--.,WI :.J'e", L...Yl!.A>WJ

.(Edward et ai., 1956)
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• .' . , .<.. • L' \' \ ". "I' '.'1. 'WI • 'I
~ '-""·"'.ror •.)~I ~ "'" 1.4,y-;.r-J ~.,..".... y>~

wl~i ..::..,\:, Mycoplt1sma mycoides subsp mycoides J"!':;':'~t~1

M. capricoillm subsp. i.,S~LJI t~1~ "-!~WI • .).,hW1 J LC • .».''S.!1

Mycoplasma rnycoidEs ej.;,..WI t,.oJ1 ~ V"!':;':'h t.)"hW1 J Caprico/um

U"-'-+§,,:...~y..,~WI :L...c~ .(Bergonier et aI, 1997) subsp. capri

",~L....JI t J--'il~J"~§"lo ~YL!~WI :(,;"> "::"'l..,..<:..,..".... '; c:.~

•~I ,,::,,1 y"" , ,Ii~~lo loj~.,s.;WI J • Ai mycoides sutJsp. Capri
~y..,~WI j , M. mycoides subsp. mycoides small colony (SC) strains
mycoides large colony .~I wl~1 U"J,Il§"lo tyll~ U".:;,:,.,s.;lo

:L..,.,;i,J1~I ~l.J! 4.c.~I .ill~ J • M. mycoides subsp. (LC) strains
-M. capricolulm subsp capricolulmloy..,§"WI J • Bovine seroglOup 7

(Leach et aI, 1993) M. capricolum y 16\,,, ".J,!<>I lb.'} <iJ1 f38 ,)WIJ

er- y'..;J1 tfyJl ~! loy..,~WI ~Y' J;..l,!. subsp. Capripneumonia
.:._••!J "-!.JiY-' ~ "'-I~I "'-IL..JI J 'yy>1.b ~" w\..;\~\ ~~ jC- v<..;-JI

u-e ~J';/! 4.;..),:,~ .)Lt....Ji ~) "'-11.>.4'1 1~ 0;'/" ~ 0'" C.J',Jf' :"';\....4", 'ft
:L....i.il.,ll w\..j\~: .loYL!~W\ V ~ ~-'C ~I ~ :J.?>i":"";':" ~I ~..;1>

i..Sj_:J ..;..;1> ~UA,J .~I i.,S.l,!i J :;,:,~\ 4.,UW\ "::"''11 J:h j.o "'-Il..-~
.c:,~1 :'I:'~I .ill:....sJ ,,-!t.....-.JIJ~I uL;!~1 ~ y:.4-JI C;l..a:.'i l J,...

~ v<..;-JI~~ :i),,;i.) )J~i tu.J1 J,.IJ~J ~~'iIJ "-!j,;:,]\ .yo' Y4!W
~JC .;--::.s'J\ -I" '~I u\.ll~1 .(Rosendal el al., 1979) wlll~1

Lr--SJ :i.......dl.,l\ uwi~\ 0-' ",~WI tyl!~ L.y..,.,s.;Wl.,o iy,h;J1 w'-i~?U

(Smith and Sherman, 19(4)~ %~o-r. ~ Ys.) jS..;ty.<J1 wl.,o~!

"-!L....¥J J-;Ij ~.)) yl..- 01".,. J.P-~ ......:i. ~ ~~ ~.;-JI ...,...:.;:; c)~

owl U~I wl~1 c..;1> J)G. j.o'~ ~I......J L.YL!~WI~ ~

J~ ytS J~.~.;.!~ .:U3f-'"'! c:,h.;J ';l.,oJ u-'>yJl -JL.....JI

wL..iI~1 0i~ .LiJ .(Thiaucourt and Bo Iske, 1996) ~.rll ~Lill

J-...WJ0J~ J..-.-...:, .~I ~~I wl~.JIJ JL..,JI_, ~WI J,.. ..s.;:.';/I

~IJ ;;";)1 y~1 L>"'Y' C,i! .(Perrinelal., 1994) ..sJ.,.] \:;~J ~I

.....--' .ill:....s -'.J.L-....u ~I .....J.;1J1 ~ ~WI ~ c:,h.; (CBPP) (j.o.....J1
• , .. 1' t I .(' ,11' 1_" "11 .'11 ')' • '.~~~ ~..J""'"ll ")l .Jyj ~j r..r- I)J)l..c ''-.?~y J~_J 4J I) lYI--"",,'~j

.I~\ UI .. 1, ·.. ·.11' _'I .j w...:i..w ... ·.11 ......LlI ~ . WI we':! I
~ ,.r -.r.p.fi'"" u-- LJ , ....ft'""' Jj=' ~.J ~

~! ~~I~ 0i 0,~ ~Ub...o'J1 J;iyJ,-! yl..a:. ,) J...; <.>"7-"1-",",\ :)

~u.:.':I1 ~ .(Newton, 1992) jL...:,j ~ \+,-" '~.?yJ\ ,,;.;:.':11 ~\-",",I

,j~ .(Roscndal el ai, 1979) ~>--!' A.. ~ c:.~ :"';w...J\ 'ft CJI.Jf' pWIJ
~"~i )-.=':I! ~ '.lli.. WI.},....,) ')1 ","Y. ~6o ",,!,i 060 ~.;-JI »"'
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~J -;>"~ ,......:; t:" ~!Y; ui ~J ~\<:. ~ u.<>\ y;.i ~W! jS..:J\ .} .1>.0..)(.,>

.....\', . : ~ ~1 j.o ysi ~! J,..o; ~.JJy. t9Y! u\';I.~1 ""l.,A, t"....! "jo J!1

.;---:,si ~411 uLjl~1 .} .(Surgeon Hutcheon, 181\9) ~J ~ ul~1

,~ J--.ati., y4'JI J ~ <.jY.J y4=>J!J t~ y4=>J! </' I~~ u.<>1 y;.'l' I

.(Smith and Shennan, 1994) '-"'\.p,.),I J

WJ-":i L.l;.: w'o H " ,J~ ,~"~I ,:". ~,,;u'll ) J..,\,.,JI ":"\";I",."J\

t.J-""> Y4'J! </' u;"")W1 u.<>1y;.YI ysi J ,~IJ u.<>\y;.i l.JJ~ y.'ll~

.JlL..o-J\ .} .(Mercier et al., 2001) ;j;.Ll\ ~.) y4=>J!J J...o'ci.Y4=>J!~

..illi.-.S.J ~.;iJ~ yLiUI J I,~ y~IJ -;>"~ """':;J J,...,ti., y4=>J1~

u"-'J\ ylc\J~~J .t:i...::w.IJ J,...,ti., t.Ji'J ~l",. tliJ~ u\.lS,;J..s=

.(:'>!ayak and Bhowmik, 1990) ,';>,,-"1 ~: ~ uyJl
. ., <11'.. 1·..· .',«'1 ' . '''\1 ., ."." 'I'~ . 9 • ~'> I, A IJ ~~ rJ ~} 0.: .... " t -.lUr..&.IJr F I",)AJ

.;~ Ji (. ',,", ,,11 .jc u.;&,l4) ;Y::4-0~ .:ii' .oJ';' " ..:.,U.i:i ~1.l.i.:i....4 u.<>,yJ1

~''iL., "--.h;:i,yJ1 "--+\.WI """li.J1 J~i </' (~I.:...A'1 I ~ u.;&,lt,,) ;y.':4->

...-' ,..u_;"i ..:..>l......iliJ u..~i W; .(Rodriguez et aI" 1996a) (ELISA)

.(Polymerase Chain Reaction).... 1 ,I ,",II jI~~1 J-<;.\.i:,S~I

(Complement fixation) ~I' 'J" .J'#-)' ijL:.o'!1, (Tala et at.. 1997)

, (Lefevre et al., 1987) y.:.4->)iJ1 <.r\.Wi JltJIJ

: Objectives of the study 4....1.J.llI ul.lAl1
t" . u· -1\ UL...:JI;w"wI. -' L. '."l , .( ,WI 1..:;;U1.lJh:i - \•.J>"" ()A ".r- J • 'F ..Y"'''-; .J "

~L:>c ''1 \ .l......Jc. iY~'>':L. L..:i:A!,>.:WI u.<>1.r--"'j • .Jyh;".ll J..,I~ ~I.J' - ~

.I,.J.J'" j.o ¥ y:.l\ J ~L...:JI ;w"w\ :rjc-WI J

",.j jc-L-JIJ tL.....it.·'i1 .llc. 0"~'>':1. lo:i:A!~W :p~'11 :,,"!,.>:J\ ~\.JJ ~,.

\.., .' :wi. -II UL...:JI:...ahW1.. --'.'"' J" ".r- J ..
\,jO,"I.llc. "...·<'l.l.·,'.l,(,WI '1 I' ~I.!-'I ..<....,I1..:.,L..... ... -I
~, 0" .. y-.., ./...,y-.., ()",.Y' U" " Y J r---- .. y t"'"J

t;.J>"" l.!" ¥,.r-:JI J ;"JL.....:J\ ~..J! ..} Y, Wi

MATERIALS and METHODS
~I dJ.,}.1J .11-,,"

: Materials ~I .11-,,"

: Sampling collection ":'Ll,;o.II~
,.::.L.b!l",..., L.'" jc-WI J ~~'j I "jo if>! ,~ "jo J.- 4..i,c c \ \ ~ r"
'J'"";.;,,]I t i..biil ~\,jO,l ~)A W.JLS~ f' .;JI ":"~I~ .(....)! 5 yh) <".J>""

'J-" ~j-~~,~it...i.;.;Y ~LhJ ~J~ .J~~ U.JLS ~\jC'1iJ
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~ cSiW ...:..i\S ,:>\.jI~1 ..d..:.J.,... c} ,";L..Ji 4.])L..J1 -u.,s 0"lyJl ~licYI 4.])~

.:>UI~I ;j.o w~1 t-"'?' f' .';1"":"~ c..,5.l jS.",Ji _I:~IJ -'.,h.J1 .,..,~'11

~Lic.YI 0'> ",,.;.I~ yi"U,!1 0" ~.ill w~ Oi..i f'~ ;;,~ u""1.;r-4 "-II....,•..JI

..-J! -L..lli i'J~.bJ~ ~.>l;.hh f' \.A,~J -'.,!}I :U~ c} -/,J "-I~I

. ).;J.-.;.)'I _\y."! "'~ f020 - 0)..>'" ~.J.l; 4hJ j...,..J1 j.....;] ~!

:~~I J.oa.ll JI.,..
~WI ~\iJI )_;:'="':1 4)" )A :"~~ :.....1.J.ilI.:>. c} ~~I
'" . " J .~yJi Pourquier Institute:iS. y:J (ELISA) ~Y\.j :i..b;..",J1

:(ELISAKI" IA 4 w\e~) :')'O)~ '"li ~~I w\e,::c...

0'> 4AY' .d..:'»Jp,;.. '..;h ~"\ ~ ~,h: ELISA 1~';II ~ -',

.:>1.)'.', ,II 0"Y.Ai\.c L.j)4.AiWI .... " ': ot.bo.. Hl 2 ~J Al

.(Stronge Positive control) CPT+ ",,,ill <.F-4-!':11 .lA~1 J,..o..-r

.(Weak Positive control) CP+ , 'r ell <.F-4-!';I1 .lA~1 J...... -1'

,~w........J1 f 4 'l1 l..'" loW .)W\ (Negative control) ~1 .lA~! J......-i
,,~I W1~1 -.>'",u.AiloloPL!.AiWl ;;"c~1

.l-;-W J,.,.,I -:.... J".h.J1 Ii.> ..~ :(Dilntion Buffer 24) 24 ~IJ~ ,0

wLi.l..l1 . 'l...~..J. • u

monoclonal anti-/ (mabl17/5) :J..o--..JI.u ....L...:....]I c),;;!'P J"Jo...-i
.(Mmmsc antibody

.20 X j;$,jJ (Washing Solution) ~I J~-v

(~".;JI ;I~'il - 1 e, .11) ~ t"" .b;:;.»-> <.f,:,jl :(Conjugate) lJ,jJiJ1 -II

.Protein G peroxidase conjugate .:;c. o).;c. l.u:a..J:J

<,Si...J1 :(TMB) Revelation solution 2 ,.;J-i)U ~y..-lIl ~\S.JI J~-~

- 10', .il) Ji...J ,.;y'i"-! .b;:;.",J\ ,),;;!'!I Jy""'" l»i .bt;.Jil ~ , ; ~<! '
tsJ! ~ 4-4'~ .;JiJ <.J!y::J1 ~.J' .J4-\O! j;.)o .:;c. (;;"c".;J1 ,1",-"'i I

•..lJ.l.oJ \1 ~ ':1 I~ ',.~. i.L .1\ I:>' I 'oNl• <.5". i: . J" ...r . v~ J Jt'l

o~ _'~I ~ ....~ ~,:,ji :(Stop Solution) e.billl\ -'\£;! J"h.. -\.
J"Jo... 0'> -ill:yJ J.,..WI jci..i:::J1 -4-')J ....:.\£;'! r-Y)U ~"lll ~\S.JI ;Ul.:=,

.(H2S04 0.5 M solution) 0.5 M GJ,fil1~
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:Methods ~I iJ'I.):o
':"i~1 0'''''.A!L.L.j)l.,.A!Wl ~..,.;1! 0,\.......11 ~4YI U<- ~I ~

l.W..I ~ I~L. . WI ,-,,-'il' ,.... • "I .>.11 wu",. J..... . i' .11.J. . . ~ ..:P J ~ rY' ..,.....,. r' <r" ~ • "" .~

(Mycoplasma mycoides subspecies mycoides small ELISA IjJ)' I
J"> .Jl.:c;.)'1 \~ ~J colony(Mmmsc) kit, Pourquier Institute, France).
<.>">yl ~l, uu,...ll u-- -.;;.;S JbeY ~\ ~\ uyJ..c. ~ J...ai..J1
• hiWl :cs. . -.11 wl.....W.llli .' WI UC'j1 ~ . J>..J\ ~\ ::W.11 d "1("'. Y"" .,J.J" J ~ .; .. J Y . +"

j-oyll) ~I J,;.:...:JI Jy.... u-- Y;l J~ 1 •• tijy., .Jl.:c;.,!1 .\p!

1'. :<'!L.j - . .Jl.:c;.~ .l2.A ..;;All ;j;hl! y.".. 0-" ,y.".. ..is ~ (n j-o)l,

\.'""J) A2 J Al ~4 (H jo)4j-o)4) ~I "",.wI Jy.... 0-" Y..JJ~

.(CC ,)FYi JAlt..:. .;...:.

Bl,B2,CI,C2 ~\ ..,.; cp"+ .:..,)t,JI JAlI.,.:.]1 u-- ~J~ \ 1 "-3\...QI··

.HI,H2 ~\ ~ eN ~I JAlWJIJ DI,D2.EI,E2 ~i ..,.; CP+JAlWJI J

A3 .jbJl 0-" jbJl .}l, ~! iJ~ J-.o~ ..is u--~ J~ " "-3\...Q) -

.H12 ~!

~ 'or;!'! I Jy.... JJ.4i :117i5 :u,...:JI '~J J\~':i\ tijYJ i::"" -.,1<. 
.( 24j-o)4y.yl!) ~\ J,>.:...:JI J,J=....., J/120

. (H j-o)l,) ~I J,>.wJ\ J"h.. u-- J.119 t"" ,)~,!\ J"h.. u-- J.l 
'~I lo..L. ~I y.".. ..is ~I <.JI~)'I J"h.. u-- Y;l J~ , ,. w~-

.A1,.~

>\~L. r.'~ .~\ '-o'='J JI~'>I .J w~\ j..,...J\ •.• ~...,.:; ~ -r . __ ...r- .. .. ...... ..

J"h.. 4-1 Ww.....ll ~I w~ U--~ J~ \ •• jili;' ''j.')!J.J4J1

t' .;.iJI-, c:~ -'Jj-o yt. .;i) .Jl.:c;.)J ".,.. ..;;All JJYI ;j;hll U-- :)~,!\

~1-, w,.sJ1 t"" JJj.J1 ;j;hll ~! (~L..JI j",\yJi .) ~ wu,..ll -".0..{,
,.LlI .' '.,.N!' ,.1.11 ,-" • .<. I} 1 .• , ., "
~ C:'""" ("' ~>;-"' <3.JJ!~ cr- - '~-'.>-":!"'" ~~" "a"'"
C¥~ eSP'-, .~ <.J:!-! ~i Y. t"" 'hlJ :i.e.\..... •.w 37:u..JJ.i ::Wi.....:=.lL.

0""""",, yt. ~ ..is J~ U-- ~ -'~ ,. tJ~ /J- .~\ -~ •\t,i
\ r c;~ ~-'~ 4..6..1y, ~I ~J J,>J.4.JI Jy.... jili ;, i jh JS .)
.j~ J~ 4..6..\ Yo ~I ~! d-';JI-, JAl!,.:J1 J-.o ji; ~ -.!lJ-'SJ ,-"i.J
,:y. ~~f\ ~ (..::'A..."oW\ l.J'"'JJ.) J~!J ~)1 ~.;J\ "u.:.\joO ~ ~\J JJ...;
., . "'1 '" ,.Lli . ." II -,. ., • • -. ,e ";'..:"yo <.Je. ~ .)OJ" ~ ~ .J- '-'y>=" ..r'~ ""' .•~ 0-' '"""

.. ~'J\ i '-' ..~ ~\j ~ ,.U:;i..J,,;u c::.w ,j .~ • .,.j •.,q ~b, J<o.~.
_~ ,-'-' '-' Je ~ .. \ """'--J '-ri' J~, :..:.. 'J ..,:; J

'3~ I - ", ,. I 'I . ';.1.1' • -
.~ I ;.JJ=l" -4.JJ ~ -\cLw.~.l..r.J ~\..:.J ..r ;~\i L~ (~J

: 'Gl\S IJ'ii ~i :w.... .1 ~i ;, ..~,i 0.),.0 .L'" .lou-.....~ ~ " .. ...r.-., ~ .....-.
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J-;j\ J~ j-o j..~. ,J,..;) .;hi.o .L. J,.\ ~ .. ~ J,.....>jl Jyb... ok,!-

.~ jSJ (y,i. •L. J,.r II. .....jS ~,.JI

;, .~, Ui, l.l=. I ·.N! . oJ-. ci._ .'::'.lJ':;~ 2j\5 t' I ,'J ;'·I~J.lJ ,'·'-'1 .h)L.;-\ ...... -.; . . ~. ftf' -..J;-- -r- ..-r--- .....r, \ ~ ~ ~ ·01

M t-' j-03 wly • .lC Wii.;..J w,.h; WiL:J J.J3 .)c. &.WI~~I ~-?\

~:JG ~I~ .Jfij3 =y;t:; ~I->!! MJ ,-",-..ill J"h.o.; &.WI .) ~' .J,.
.' ;,-,,\I J j:J.A'}1 LJ!! ~~I ,Y-i:- wLblf,Jii~ 4J1j''i ';:"1_",

lJOOj2jLoI - I ·..I'jl '.\ wI..' .', \"1 ~ . .,·'·')11 -'>.J-. r'.ff. .>!'" ,~IYJi"J ~ _ U"....... . .

.l,1.>.o:J1 Jyb... jA 1/100 ~ ,>.o..ll :)~'11 Jyb... L>" .p jSJ ~J~

J..I1.88 .) ,jI~)I J"h.. L>" ~J~ \ ~.) (Dilution Buffer 24)
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J"5j.J ot...,e,...1 J 1,j,J'j1 ~ y.,.. j.o • y.,.. JS .)! (.l,1.o...U .)1 \:~ )I)

.)yo ~)-'-! &.W'~ i'J ~~I jA :U~y. &.WI ..,.koJ .-.:..i....4WI

'.lo j.o • 4.::u';l I ~ .• "..;oJ1 c:F !~:l.il., jJ..';K.. •.w (5°C±) +37°C

Stop Solution jc.u:.J1 uu,J d"h.. L>" Y:JJ.h 1 •• 2jLo! f' c.~1
y;..;J C>.1~I J"h.. ,y:..~ ~ uh4 jJo.}l Y' f' i' L>"J • y.,.. JS .)1
L5)ci j~ ~\~I~ ~I ~ )";":'';11~ ••1,) f'.&'wl J;...i .J~ ~I

OD J"..;oJ1 V"L.A:...';II J..... ~ ~ :..,.... 450nm ~Y' J"b.)c. 1,j,J'j1

.ELISA \,j,J'j\ j,.b y.,.. j.o.y.,.. jS.J (Optical densities ~,..o.ll 2j'USJI)

.cc(l OO%inhibition)""~1j cm(O%inhibition) ""L.:JI ~.b....".. ~-
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~I) ...':::';'i\ cJ; \..oS %39.80 4..0)1 ilil..:..-o ~J % 80.63 c..,.h Wl..:..-o
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.)~,/! ~':"";I W,p. ~I ~ ..04-'jI t-< .l!.lj; ~~)'I w'1hlJ ,",.1.=.l1 .)L:;,J'II

~~\.)..l t-< ~I.J-,JI ,:'" ...:...ASI"':; ·vi.) I'o.:.p iA.l-'C Ji: ,;JI ul....b.iJi ~ ~\I

j.:....o 0\5 peR :';L1J! Je.\£j '# ~1~4 \,is'; Jyo:. ~~~ ,)c ~fi"j

Ji;.lIJ '.)~I -.sY"'J 4.)"... 0" \,is'; y.;ill~ -ill0J %67.7 :u\.......;il ~'Jh
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yl+J1 ~Y' -:'Jh J..o..... 01S ,;JIJ ~we';ll ,)c \,is'; "yo:. ,) w".R'i ,;JI
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~l. ,)c w"fi"i ~\.).l t" ~\.)..oJ\ ,:'" ...:...ASI,.,:; .Ozdemir et ai. (2005)
-,:y~ ~iJ -'J)I y4:il'l ..,..,.,...J\ J,.WI J~ r" W,p. W.) y.JC- yyb.

~fi"\ ~I.).l t" ~I ,:'" '-"1,0:; ,JJ .(Mercier et al., 2001) %50 ~
,:'" '-"I"::'; ,JJ .(Gil et aI., 1999) % 7 ~I ...:....;tsJ ~WI ~ l;.;1.,...! JY.>-i
J""-"! ~~'11 ..:.uts W,p. (,u'.:.sJ1 .).p.-! Y'l. ~ w"fi"! ~\ f C;-" ~\ .)..oJ\

C;-" ~I.).:J\ ,:'" .) ~\.-...o'l\ w'1..o..... j!1"::'; r-iJ .(Real et 01., 1994) %16
%15-16 "-~\.-...o"il J"-"-' :,,'--.5 ~ ,) ) ,5.14 w".)~i :L....,,1.).l

~!J..l C;-" ,:'" :U\.-...o'l\ w'1..o..... j!1"::'; ~J .(Solana and Rivera, 1967)

1.98 :J.;"')i :J.;\.....",'/I J"-"-' cJts ~ ~Jyl\ ",,,; ~LLi ~ w"fi"\

t" ~'Ui:..'11 ,:.:, ~\.)..oJ1 ,:'" ~ "-!\.-...o'jl w'1..o..... ...:...AS1"':; .(Bakke et al., 1982)
%58 .........,~'il J~ :"l~ ..:..,.:.. L...;.;\Y;J 4i",t.i .) ~W\ ~ w"fi"1 U.)..l
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~W! ~ "::"'..r.-! U.).l t" ~t:uJ1 .:"" JOljG ~ .(Bidjeh et 01., 2003)
/.30 ,,-!\....,,'jl J.lA.4 ,j!s. ~ ,~~o 4'1j-iJ ~ ~IJ ~)I ,..,_,l~.::J1 u...:sJ

~WI ~ "::"'..r.-i ........I.).l t" ~t.lIl .:"" JOljG ~ .(Bidjeh et al., 2003)
%26 ~\"""'il ~ w.i!s.~ ~ •• ~ UlC ~ ~IJ """"")1 yt~:iJ1 -..i.:S.l

J.lA.4 t- ......I.).lll .:"" ~ ,,-!\....,,'jl J.lA.4 JOIj>; ~) .(Bidjeh et al., 2003)
~IJ J;""'L;JI~ '+! ~lj ~I jeWI ~ ",.l.>.J1 ~IJ ~)I y4.::JL, "-!\"""'1 1

.(Kaliner and MacOwan, 1976; Msami el al., 2001) /.1 •• w.i!s.

w\..;'i,Jl, UJ..r.-i U.).l t" U ).lll .:"" ~ "-!\...."'II J.lA.4 JO\j>, ~,

~IJ ~)I ..,..,4.::J\..; ,,-!i..4'/1 J.lA.4 0!S. ~ .-,!.;....l\ :tall ~ 0" ;,~I

J,.... t" c::..i!1~ W:H jeWI ~ /.~ • .;....ll.., ;'~I .o"JlyJl ~ ",;....JI

.---!\....,,'/I J.l....Lo JL..S ~ ~L;<:.'j\ ~ .l-£ ~L.....c.,/I

t" ......1.).llI.:O" ~ ,,-!\....,,'/I J,.... JOIj>; ~J .(DaMassa etal., 1983a) /.~.

w.,. . WI ,ljc :...., . '-'1 :tall w.,.. ..l.>.J1 ~\ ~ 'I d .-.'.\... :""'\....,,>,1 I,...... f ..~ .. lY''f .. Jy . ...- ... ~

Js....:. ~ J!s' ",.l.>.J1 ~IJ ~)I y4.::J1 ) I ~oo ~~ .} ~..1+1~ ~J

0)kJ1 ~ u,..,1.).l t" cillo JOIj>, W:H ;~I ) ..,'1\..; ,J)kJ1 ~ oLJ

.(Cordy et al., 1955) ';~I
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