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(Chellig,1992):.;.i\~ ~~~~I ~-.r.;_ rJ- ô~ -1 

ô~~I u . l:. I\ . __§ ô:.t...ll - ~ 1 • - tlj\ ~ ~Lo.li l:ûJ')l.... ûw~I · \ .J~ i..r- (.j.J ~ • .J , , . Ul 

û~l:.. u-:1i 1.A~ .J û';l)L..JI tl_,.iÎ ~~ .J '(~jlji.JI ~I ,~\ ~_;li ûl~) 

.J ~ ~l.}i\ ~WI ûli....:JI û';l)L..JI o*1 uJ ~ :.~ .J ~ .J ù~ .J ~ 04 yl~I 

.J ~L .. ...'il ~ yl~\ ~ û';/~\ CJA tl~Î ô~ ~ ~ '1..:-1~\ ~ ~lill A'111ll ~ ~I 

~ ·~11. : . • _ _,.i ~ 

: Ouled Djellal ~ J"l.J4~ f:-~ ~.;aJI l.tL...ll -1-1-I 

~ '\ ·· - 'I ·~\ ~ · .i.,j ~l ~ .>:<\ '\ ··- 'I û';/)l.... - t:.. ... j . ~ ~I o~ ,y ..fi'"' u ~ .J - ..r- .J y ..fi'"' ~ ~-

1~ W lli....11 o~ l_,l=..J ~~ ~ L,Ji AJ.;J.J~ ~_,ll 0-4 (_}à~ 'L>"Î.J 5500000 ~ ~Î 

·~1 . 11 . .-.:li . __§ ' \ ·· - li 11 . .J . 04 U..?"'' i..r- Y ..J"!"'"'' c.r. 

'uà)il ~ 91.c. '~.J ~ .J ~l,j ù_,..- ül~ ~L.a.;.: Â..DL..i ~fa. ~I o~ j:Ail 

~ ~ ~.J:! .J L>")üll :.~I û~.J-4 ùG.:j ~i Yl ,J:i_,hll ~I ~ ô.J:.I.! ,r=i\_,9.11 ~ ..... ~ 

:ù~Î 

47 
0.70 

:<,?.J~\ ~ ,W:!il.bll ,~~ <,?Jl.J ~ .J ~1$:-~I ~ • 

. I~ ~U ù~ .J"i .J \~~'JI ~I .JÂ .J 

73 
0.75 (r) _,w1 

.. . . n .. 
:..i ,, o., ~. 

J ~ U:P ,~ '~Y.,~\ ,ô:.b~ ,~\ ,~ (.,j~ ,J:iu :.Y.Ji ~ ~.J:! 

. Jl}il _y. J ~ ~I LE=-

57 82 
0.74 0.82 
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=~~Ji ùl..a. 

J ôJI~\ ~ t19~ ,r-=i\__,ill J_,b J J_,hll .)! y.JI .J't>J ûfa ,ô~ 'ü4.!)1 r.} ~_,.; 

~ ,,, ·.-1\ ~ ~-L ~\ 1~ . ~.--' A\;.-1\ ~ ~~\ ·U\ ~ u.;._ ~ JJ ~j"!"-' J -~ J . u-;--~ , • u , ~ , 

y~ ~ .)$.YI y. J 4laJl yl..4ll ,_}. ü~yJI '4Jc. ~ c..?~I ~I y. J , ï2• . a 

~IJ J:il:iill 0L:a ~ ~J CJ:!i:iUI l)p~I 04 ~ _)S.YI ~ Y.J ~JI~\ ~lyJIJ 

.~)1 

:~ u-=-iL..AiJl-1-1-1-1 

~~I ü_,1\1 c..?~ :(j.YI ~ ~ ~ ~_,.; c..&lJ ~I ~1~1 ~ uk ~i ü)ll 

,~\J ~I ~ ~l~IJ ~)1 ~~I ~ ~ ~ u_,..-11 Ll '(~I~ ~) 

~ _)µ1, ~ j'lJÎ LYlJ.:u ~ ~ ~ u.,,..-11 L.i4 ~ ~)l Ji....ÎJ ~ l~Î 

~~ ~l~ÏJ ~ j'lJi ~ <.S.ll ûl~l'W...i\ IJc. ~ üJ..} 41 ~ ~UJ ~ ü.Jfa. 

. J_,hll ..b... fa ~ _) ~\ J '(.)'li )1 uk ô fa _)A ~fa (ô'l .l.o) 

ë::~I "LS.ll (.)'l . li.JI ~ 

0.74 0.84 (r).,bJI 
0.67 0.84 (r)J_,bll 
0.35 0.40 (r-) _)~I ~ 
49 814 (ts)üj_,ll 

:RACE ELHAMRA (J:P ~) ~l~I ~2-1-1 

_y::.:w J ~_fa.JI jJ~I .)) ~y:.11 ~I 0-4 ~ ~1_µ1 '+il=~ ~Y.Y. ~Io~ 

~ 0-4 ~tiil ~l ~ J ,~1~~JJ:c~412:9 '-'~ ~Yl <.?-1.Jli..JI uJ,bYll ~ 

'r~lil ôj .... ~ ~ 04 ~YI A..bl..JI ~ J 'LYll.J 3200000 .)J lA.~ ~ ylj;JI r.} ~)\ 

~ ~~ lAÎ c~ 1~ ~) ~ '~ r-=i1__,i11 J U'lJ)Jl ~i lAÎ ,~ ~' ~ .lill ô~ 

.u~i ~ ~ J ,j__r.J\ ~ ~ J ,~ 1~) ~~ 

:J.J'il ~ -
~i . .u .1 ~ .. · ·-111\ ù.i.....:a 

• ..,r- r.r. y J -~ J ~ 
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:'-'"""Ull ~ -

J,..ai .JA .J ~I ~I .JA .J '~_,.}JI 04 ~..) ~ .U _,l .J ~ .J ~~I Ui....::a 

.~..Ji.JI ~.J~I ~_A .J jl.1~11 ~I 

:(Mala kou) ~ ~ :~ ~1-

6. w6.~. '_,l'ii\ . -9!l-\ ·--1\~I >' ')j . .uJ . _j.>.I\~\~ .) .J 1 , • ~ ("':""'. ~ ~ ~ .J <:;J ~ y~..)""'-' 

ô.)yJI 4.J~ ~YI ~I .J'~ .J ~ jl.\.J..!..11~1-AÎ ' 0 f'39.5 -15.8 ~ .(l)_~ 4.J~ C.Jlfa 

•
0 ('15.8 -5.5 04 

:~ 0'2-it-.o.iJ\ 1-2 -1 - 1 

~! ~ Lfib ~Î ~ ~_,l ~l_,ill .J (.)'IÎ)I .J ,~_,...i ~I .J ~I là~ u.J4 j2eïi 

~ .J w\ )a YI ~ f'W\ ~\ 1-AI , ..)A'-'li .J:llb:l.JI ~\ ~I .J ~I.! u _,..-ll 1-AI , ~1 _,..JI 

.J..,WI .h.... jlA .J e;# .J 

:~-=-·· "1'n ~ll.J Z-2-1-I 

~w.11 >LSJ\ (.)'! • Ll.11 (.)'! , 

0.70 0.71 (r") J_,l:JI 
0.67 0.76 ((') _,la.li 
0.27 0.36 (r") ~I 
40 71 (ts) uj_,ll 

: Race Rumbi ~_;li~ 3-1-I 

~\_,il\ .J u-a.Jj)l 1~1-A (~ ~'i)) ~~\ ~I L-w::ûl..-.:.. ~ 4J ~)1 f'Wë:.Î 4J)l..... 

. .J.JAC ~ ~ .J ~ ~'i) ~ ~ ~I Â?l;; ~)\ 4J)l..... ui _foi; .J ~!.! ~ ~_,l! 

.Jlhei .J ~ .J ~ ~ u-a.J\.! jl.ti.::. .J u~ .J ).~ ~ ~ tLl..e <.) ~1 01\ ~ 

:~1 .J ~I ~\ yJI ë4 ~tJI ~ ù~ ~ .J: .J .ô .J:lji:

:~ ~~.J

~ )Lîi .foÎ ô_Y.fi ù.Jfa. '~ ~i .J 4.:.. fa.Î .JA .J (_,l!Ï) ~I ~.J .JA .J 

~I \ .. 1\ _',"'1, · .Il\ · , '- .1\ . ,. ~ ~ 1-:: UY' ~ W'"' y 

: _)_,... tr.' .J -

~ ~') .JÎ ~ 04 Y fa ~\....i 04 ~Î .J J) .JA .J .J_,l;Ull ~ Y-*'"" ~ .J JI> .J 

.~I ~I 04 ~ ~Î .U_,l .J '.JfaUll ~ ~I &1~ly04 \* ~ 
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:~~~1-3-1-1 

~ _,l! ~I __,il\ Lii ~Lli J ~l! ~ <YI! )1 J ~i ù y.a.li ~ ~I ü_,ll4 ü_,l..a ~\ 

~faül~YI ,ô_.)#.JÂ......ifaüJ_,;ll ,~lyJI J~)I ~~\ ~~ù_,....JI J~I 

.J:ij ~I ~\ J ~ ~\ ,J_,b.11 ..b... fa J t:i! _) ~I Lii ùl.):. YI ~ JS.,.!JI J ô'i ~ J 

ë="la.lll "LSll <YI. li.JI ~ 

0.71 0.77 (~) _,l.jl 
0.76 0.81 (r)J_,b.11 
0.33 0.38 (r)~I 

62 80 (~ üj_,ll 

:~~~2-1 

: Race Berbére ~ ù~ ~l~.,>.1~ ~ 1-2-1 

ül~ ~I ô~ ~l ~ ~ J (~..)'jl ~\..) ~I ~YI) Jj.l\ ~ ~ ~ 

ü_,lll c.S yw; ~WI là yl _j.4 4J _;JI J.;ë. ~ ~ 1.-:-l _>i.JI ..) ' .. , t,t;.:,, 1 ë4 '1 ~i ~ ~ ù _,,_ 

..) J~ J y ~I ..) <YI .Jl! t ~ ..) ~I 01\ ~ . Y._;:11 ~ c.S~ ~I '.$ ~ ù y-a-111 J 

.~Il 

:~1 ~~11-1-2 -1 

~.:i ~Lli 'ë4'1 ùy-dl J .:iyw;Y~ ~ 4-...i.Jj.J ~ ~ ~i ~I 01\ ~ ü_,l 

.~lyJI .)J ~ J_,l:JI ~fa 

: ~-:-• 1 111' I\ ~L:W\ 2-1-2-1 

e:::w.ll "LSll <YI. li.JI ~ 

0.60 0.65 (r) _,w1 
0.64 0.78 (r) J_,l:JI 
0.30 0.37 (r)~I 
35 45 (~ üj_,ll 
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:(ù_,.. '1.l'.J) ùa.....>.&.,>.J\ ~ 2-2-1 

J_,b ~ ~\ o~ ~ ' J::i#:. ~:. ~ ~ ~Y.Y. üWa _y. u.J"" t.j:.1_, ~Wë.Î 

~yyl :.l:.::WI ~i _y.'-?~\ J ~~I ~yyll :.l:.::WI ~ J .)_y!.11 L;~I ~~~Il :._,:..:JI 

)41 :._;~ _, ~I ~ u~I ~ ~t! t.jJI~ tü...i ~ ~ ,4""'Ï ~Y.Y. J k..}i\ L;y!illl 

~\ . ...! _ç. ~ 

:~~~1-2-2-I 

L5 :.l \~ ~w ùJYll J ç.\:.-""' _,i Â.A:j\j üfo ~fil.Jill J 'lJ"IÎ)I l:.c.La ~i FI ü_,l 

04 ~\ ~ ù.i! Je 2-1 04 ù.i: ~ ~ ûl~ '~ ül~YI ,ûw'jl L5:..l o:.fo _, .Jµ1 

.e-4~! 3 

:4·· .. ,n ~ll..l\ 2-2-2-I 

ë::WI ~\ li.JI ~ 

0.64 0.70 (~)_,la.li 

0.65 0.66 (~) J_,l:JI 

0.29 0.32 ((") L5-JI 
37 45 ( t-S) üj_,ll 

:Race D'men '1~1~1 ùl..J.l\ ~ 3-2-1 

J,...ilüll o~I ~US. ~I ~ ,o~';/I ûly....11 ~ o~ ~Î ~\ o~ -:.JW 

o~ ~JI~~~ J fil~\ ~J ~ ~..>~ J _fi+.JI ~\ ~~ ~ ~h J 

~~ J ~\ ~i ~ ~ u~ ûl~ ~ J '1.:-ly..JI 1.:-1~ J t.jylj;JI 1.:-1_;;.ll ûbl_, ~ 

. \ç.~ :._;~ _, ~ o)yJI .l:l~ _, u4 '-?JI~ tü...i.} ~ '0.;!..> 

:~1 ~~\ 1-3-2-1 

, ~ J~ _,i ~.i;.9.) J 1 ~ o ~ ~ J..fa , ç. ~ ~-=-1: ).!\ ~\+ill LAÎ , ~\:. .JA""i _,i :. -""'Î ~ _,l 

.~~' J ~ ~~ 4ç.~~~&9-> ~ J ~ ~ ,~\ ~:.::W~_,b ~\~Î 

: ~w.11 ~~~ ~-=-• "'?" '-"":!:!\.l.J\ 2-3-2-1 

ë:: la.li\ "l&ll l.)-'I . Li.JI ~ 

69 75 (~)_,i,JI 

64 74 (~)J_,.bll 

32 34 (~)~\ 

37 46 (~üj_,ll 
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:Race Targuia-Sidaou (.JI~) dJI_µ ~4-2-1 

~1~1 ~ ù~ ~I ~ .J 4-1.Y.Y- l&lt ~ 13)_,.b.U ùY ~fa~ ~Io~ 

.J u-"'""2 4J ~ .J ~ 4J ~\ o~ .~UJI .J _}~\ ~ yl_:r.JI y~ .J ~ ~ ùl.:}. 0:: 

~\ .J ~ti..!.lt ~ .:1.J4 .J ~\ ~ (0~5) u~ '-#.JI~ tl..i..o ~ ~ '~.J Ùl....,lo 4J:.l 

.(rl450) \~,&;··a ) .. b};l\ J.AA(r°O) ô)yJl ~yl~YI 

:~\ ~l.i...Gl\ 1-4-2- 1 

o~ ..)\_;!Î ù) ,~\ ~~ . .J ~_,l:JI y~YI bclA jcWI .:11..)Î ~ ~ o~ ..)\_;!Î 

4-iiÎ '.)µ1 (..$.:Il ~fa ô ~ ù.J.} 4J .Ji ù.J.} 4J ~..,,: y ,~l! ~\ .Ji ..) .J"'it ô.llc ~\ 

. ~ ~ lH4-l .J ~.)YI ~ .ll.S:l 1 ~ Âij!) ~_,h t+:~i .J ô ~ 4-ll~i .J (.}Il pl ~ 

:1J·· ,,,lJ ~ll.J 2-4-2-I 

l:: k.:ill "L6.l\ (.}Il . li.JI ~ 

76 77 (F") _,bJI 

64 76 (F") J_,l:JI 
32 33 (F")~I 
33 41 (~ ùj)I 

.(Bouchet et al., 1983 ;gueguen et al., 1987) : .l:~\ -II 

. .,. . 
~l.l.iJl~w_j\.Sl~tJ,1.1 LW -;l\~~':ll~ ~ · 1-~ Wè.':ll ~~~I ·\ , . '-it"'.J ~ , , .J, Yr..s-- ,(' , U 

,A....:i~I tlWI ~.J~\dk.,,.,..J-AC '~'~ 'Ù\~I ùjY.~~~J ~y 

,û\.J .< · ·· ,û\.li:j · Â...J..jl~I \..WI · te- '- ~ -- • i l........l.:ll.' · ~ .<1 ~l .>:q · 1": .-: A.:uc, • · I.! ,...r-- , .JY. r...>4 , ~ ~ u-- ...r _,.u u . . , ~ ~ , ...r- Uo'-"-' , _JJ u. 

~ ~ ~ c.jiJI .h_+...... _,li ~ c.jill ~ LJI ~J ~L.a '/4 û4'ü# .J ~ C Li 'Ù~..) 

-~' ~~~\ û)lcu::J\ 

û~ 'l~~':fw, WSL~ ~ -· .11<11 · Ulcû~ - - Llé.YI ~ , ~. . . .) . . .) {" ~ ........ ü-A , , ~ {" .) 

~\ ~Lûi ~l~I ~\..WI 0-4~~) û~u-ll C~~YI ùl ~ '0iJ.J..r.lLSLS?Î 

.~~)1.J 

,.) LaS ~1.l.iJI L.J..A __r:&I û~ ~l c~ ~I ô)..rJl.J Ô.l.Jy.il.S ~Lill Â 2"·2:'' u.J_):JI ~.J 

.ô.ly.JI ~ ~I _;:!fa. ~.J~ fi: ~1 ~lyYll 
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ü41~1 û~..,J! ~.}<.j~~~I y..alWI.) ~) <.Jjljj ~Y.'-.J ~ <.Jl 

ül.i~fo,~I ~ü41~~ ,~I ~ç.~'~u..JI j~I ~~:~i ~_,:ü.o 

.~ly'il 04 lA..>.Jè..J ~I 'rl.l;,JI UL.a ,~\ 

~y~! J_,...-_,ll ~I ctà.JI ~ <,Jjl_iw ç.I~ .)c. J~I <.Jl! I~ 04 l.J'-:Uc-1.J 

. (Thiblier et Crapler, 1977) 

ôJc ~.fJ üW ~ ~.J ~)\ ~ c.S~ ~! ~I J_,...-.J ~.J :yi.ô;~I -1"'.'ill 

: ~i c \.iDll < .. ifa 
~.):JI ~.J ~ ~Wb~ µ1 ~l.fJ ~ t....il...J ~ : 4_·2:hn ~~ -

.~ 50J t14 fa ~..?.-J.: ~ .J <.j~WI ~I ..} Âloî·u 4 U ~.):JI t+i'i ~ foYI 

~l...i 24~\ ~l...i 12 ô..l.J ~YI t""· µJ ~ J.J? <.JIS..o ..} : ~.JU:Wl ~~ _ 

• ~\ J;i.1 04 1 .J~ .JI )41 ç. 1 _,.... 

~ ~\_JA.J ~h.:J\ 04 ~~ è" µ1 ~.J 0.:Y=i ,y. ~ :yil~I yli4i.'i1 -

.~\ 

-··-'I ~UI ~ 1.- ~ ~ ü\,·,9-, ül.JÏ ~L - : . ~~~\ "'-1~~1 _ <.i>""""' - . c.s- - - .J - . ~ ~ . . 

.µ1 ~ljj ~!~~'il ÜJ~ û\.j'j\ & _J 

~.} .J ~ ~ u:fo ~ _;1.tJ1 ô.J~ ~_,:FERTILITE ô)ji.lL.2 -1- ID 

._;~I ~\ ~ ~\ o~ ~ yl:! _;;è. <.JlS ljj lA 
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- ., .. 11 -- .. , 1 -~11 "" ;I I ·1 . • 1 • ' ' 11 :~...::..i ~.il ..aJ1,.; ~ ~.; .J ; '~ j ; ' \1l \~ --.:i...-=.. ·~ j -....:1...=ù J 
.... .._, ·~ _, ...J...J -- • .._,, .... .. -

. 
1.--....;; 

TF= Tf x Tp 

(Thiblier et Crapler, 1977): ~~~1.) 1 ,5>-: · ·\ ~\~~\ -2-111 

:~1-

4-3 ",A ' - 11 ",_.. ,Ji:i • I~ ~ ~ \,' j ' ,( 1 _:. 0 \ 'A .;,_j ~ • ,i ;~ k.::.11 • ,s...u :.:J\ ,..,.tl\ o~ ~ \,.;' ~ "'-' "-.... ~ c:-:: ~ ~_r- .... ~- '-' '- "-' .... ....,, _r-- ...r--' 

-1·76· . . il - - 1· (-! ~ - . 'A . U..: ~ ;. . ~i...:...:..: Q \__: ~ 
# - · • "-" li..-' ""'!? ..._; • ,. -" _,. 

.~w..Jl ......i_J_);.11 ..J 

• ~l .t. -a _ . .., ~ 

~ ;~L;_) , ~l _,.:li ~ ;~yj ,~\ ~ ~ _j --~ ùWI ~ -...~ .J o:)l _} J..=,.ll -:_wiL:...... ~ 

wLl JI ~ .~ ~ :-:' \~\ .:je ~\ _._, . "-" -''- ..... 

:.,.L.... 2l5....JI 2.J.$.: j ~ ... ) .li ..b.J~ ~ ..... C: \~I ~ c\.J.J'll ..,.,.i ;_)_:,.,.JI j...l_,~I ~ ...... fa~ 

- '"'' - . '. 'I . :. tl - .. -11 : ~ _; - . 1 :• 
. ~ ..... ~....:.Al '-..:1 j_;...::i.l j .;!~ ..:=. .J ... Y·;,;..] ~ .: · ~! .. S...J .J ;. .}T~ 
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• . . ~.(tt ~' --~· ..)_ 

: cW'l1 '..la~ -

ul!y..ll ~~ ufa .J ,~I ë4 .4J,,.ï,,.ol\ ~WI ~~ ë4 ~~_,..-:JI ~ .J ~I cW'il 

.~50 -.s~'1 ~1 ë4c:WI ~ ulS.l~J ~o~\ 

J~ e:!-.J ~ ~Li: ~I y,t:. ~Wl\ ~ J.:l! ~~ ~ Ji~ ~ .lA\ ~l _j'.W\ ~'11 

.l.;ilil:l ùfo ~\ ,ljc. ~4'/I .J '~4'/I J~ ~~j4 ~1-lj; J....;:J\ (.J'J ~_,..-:JI 

-~-. -
ù 1 · - ~ ··- 11 4-ûl~I ~\ oÎll! · - 1..-1 ~\ • \:il'il .4.h · N :. ji=lc.)A~ -~ - - ~ .0. ~c -_)A~ 

.-~\.J tLl' ~.J-FLUSLING ~~"'Il W4 ç.~\ 
~~\~ - ..... . <1\ 1.-\...u. . I.: L...Î3 - N:.~\~ 1-~~·Ulo~ · . ~ ~ ~ ë4 ~ . C.;.::t~ ~ • - c..s- -~ ,..,r 

- Â.lh.. --.o~ i.r~~ 

(Schmiti et al, 1973) :~LVI 

._?.Ï ~! t__,.i 04 ~ ~ .J ( ~ .J t~i 24 )f" .J:1 15 8-145 0::-: C.JI fa~ WI ,ljc. J....;:J\ o.l-4 

~\1::, üblik..w ~ J ·,,q ..&.\ 1· -.:.L~ . L \ W)Li 1,1 ~- . 1 _li ~I .) ..... 11 Q - . - . .J -. Y~~ ....r ~ '-"'""'"""' ~ .JA l..S" r . - ~ ~ .J 

.~ 

~ )~I u-k ,- ,!;2 ~ r--)1 ~~ ~ ~~ ~ ~l(J}ll ~I )J....:JI ~I~ ~ -

~ .JhJI ~~I ~ 1~ ,~\ üy ~!'-?~Y br 0 ll o~~I ül_;;iûll ~ ù} , 16 f"~I 

.J....:JI 04 ~.J')I .J~I 

t 5 ùi! ~ I~ ' 92·~ ùfa ~I ~I l.JS.l .J "-~.i.ltJI .J ~tJI ~I ~ o ~ ~~ ~ _ 

·f"~ 90~t600.J ('.>.140 ~ 

.J ~I ~I ~ .J _;~ \.A .J# ufa.J ~I ~ 0;~1 ~ c.DG. l.JS.l .J -

·- • .<. l.u....ü • • • :_ li A 1;.. ,, 
·~ .JA UJ"""! -· ~ r.,r--
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uY 4-..ill ~\:j,j)'I ô.J~I 0-o ~là.J .foYI ~yJI ~i 5_, 4 ~\ ~)+j ~-' -

1.:· · . t_-:-:~ --ô.A.J\ l\ . t1'''JI 1-1.-:~·.<lt....J .l.l·-1.-:h~I ~ J..?-4 ~ .J ~ f..S', u~. i..s- ~.) u.w -~ _y ~ . -

.l.j y!1.bll 

. t__ Il • ~\ . L 1 .• 1\ . l'-L: · .. :_ 1\ • · • 11-:11 J. ,_li . "= .. 
• ~ (...)-4 ~ ..r ~ ~ (.JJJ ·l..,f"- ~ U-W:J 

ô:.'J _,li 125 105 96 84 72 64 55 ~~lôfa f' 

3700 2810 1575 960 415 190 88 36 I~ ·"_,li f' . U.) 

(Thiblier et Crapler, 1977) :~ ~ij;i.Jl ~U_,.....>f-1\ 1- VI 

:~..uJ\ j\.)) 1-1 -I 

wljl.).)11 o~ ,_;..-y1 ~\ ~ ù.;h 04 j_>i: ~ J.-i ~ _,._, ~\ ~~ ~ j~ 

~_, .f'l_j;. _,.ili 5 ~_) ~l.,.,?l,l ... 0 ll ~I ~ ojfiy._, ~_,YI ü;~I ~~_)Jfa ~-' J.-lfo 

ô.J:.t! ufo ~ ~ ô~_,ll (~)~YI) <.S..fa.Î t1_,.iÎ ~~_,.;Lou&-' ~I 0-o ü:~ 

~ ulS _,l _, ~ ~I u-1c ~6....JI ~Î 04 5 Sr _,;li i.} ulS _,. _, UJ~ _,yi1 ~ ~ 

-~~\ 

~l - ~I · .L-: ·."'1 .11 · - .• 1\ · .. < - \jj l · 4.Dlc,:, · - " , ~ ~ , _JAJ J .)_,..,...... J i.,r4 ~ UJ~ J..)':" ~Y t .) ~ Y:.-' l».1J ~ 

ô~YI wlcl......JI ~ ~...>:: ~I UJ~J_;:JI c::\:j,j} ~yJI o~ ~_, ~I tJ.o ~ y:..i 

~ lk.i LJ..<i ~ r-1 _j;. _,.ili 8-6 ~\ ô:.'J _,li ~ 6 Ji 5 f' _,;li ~ ~ ~_, ,(i:,'J _,li L3:11.'.j ~\ 

:J~.J;.....'itjl.)! 2-1-VI 

w1.....:Ji.J.ll ~ .Y> _;i:..YI 1~ ~_,l~I J.-.ll ,~_,li Ji ~l.::...JI ü.JAY. _,._, 

.ô:.'J_,l\ ~_)A ~L:... ~ Î'J '~)1 
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(Thiblier et Crapler, 1977) : ~\ ~\_,pÎ 2- VI 

=~~~_, 

A...i_,.:......JI _, ~I ,._} ~ ,~\ .kWI yl~I :~"JI ,,:,it • ._~. ~~(>A. 

ul ~ t:iy.JI ~I ,~\ Ji,lll ( ~I ) ù ~I .J_,k:ll &I )1 ~I 0-4 1 ~1~1 _, 

• • L";l) ô · • . -ûw 
·C:::-- ~ .JA c.r ·-' 

CF ô.J~! _,i ~I ûlS_y:.. ~l.J~~~ uh:JI ~ :~_,.. ~~ c.S.;i-1 ~ ù-'· 

... <-1\ ô . ~~\ ~\~hô l.:.. . .J.~..hi.J~ -.:1:.. 1· - .L ~-'~ .J:(' Y-~ .. -~f'~~~ 

.Ja! ô~.) ~<.S~ ~I w 

ü_,~_,yil j:Sy (.}Ill:;!~ '}._,i ~I ~ ~~ ~ ~~ '-3~ ô~ ~ 

~ , ~ ~ (~I .kWI ) ô JpJI J:i! 2_,ii f' .J: ,._} , ~ f' .J: ,._} ~ _))411 

ÜJ~ _,yil (.}Ill# _, cJo/ f'l y yU l 0-4 J!Î _, ' a J• . ::. ü.fi.= <.:.u~ _,yil 

~ J..Vf'l_j;. _,.lwl 0-4 .fol ü~ lj} t~I ~ _,i ~I ô.J~I 0-4 f'.J: 16-15~ 

-~ 

(Thiblieret Crapler, 1977) :~ 1,r 141\ ll~l 3-VI 

c!lill\ _, ~_,bll ûl!l.......JI ~ y~I _, ~\ )\ _, ~ _,~I -)l ~I ~ ~i ~\ ~ti:.,:j _ 

4..?-~ ô~YI ~t.....'Jl,y.J-lA J.P. ~ ù~ 0-4 ô~j.hJI _, ~.J)I Jy...J.l 

~ tLl ~~ )1 '~ _,~I , ~I '<.).::a yJ\ Âjc~ ~ \~ _, ~\_,:JI ~h.i.l.l ~l: 

.<.S~I _,i <.S~WI u-<=i~'il - - . 
yl~i ûlj_, '(~ JSJ 2rl20)~L.....JI ~1_, '~'~Y ùfo 0i ~ ~+.u)\ -

...!lilll ~~ ·<,.;- • • _ _.JC 

5 .11 ~';/1 . .J. ~ · 1 ·-'il · ... <. ~~ ·'; A...i ·1 - ~ts · .<.-; 1~1 ~ J"T ~ ~ - (.).::l~. (..)A ~ U .J ~-' - UJ-*" ~ _ -

.~I~ y~';/ W)_, ûl:i_,fa ~~_,-)) ~\.J ~ I~_, 
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.Ji ~1~1 J_,! ~I ~I 04 ~U\I .l_;.:11 ~.J 1!.l.ll~ ô.lc. ~ ~\ .JÂ .l_;.:11 -

~ ~ ~ l....l:l..J ~ Ô.l Li "t..i...u , ~ttit -un .l.lb...11 . . .J .. ··- _). --~ ~ - · 
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:?..l.-...11 V 

( Kolb, 1975) :c.~-~..: a~~ ~I -1-V 

, ~:.. l\ ~ »..=:.... Chromoproteine ··.c ; ·\..:.::. ··2b 64500 ....'.:...: ·..::J1 ~.,. ~ .... ~ ~ ~ ,,_. ....; . .._,. ~ ... ....; . -'-' .. -r - ..J 

. . '\ - .. - 1 1 .,; ; • ·~~'->....:..I.... ~- - -y .1.,;_ • ..., ~ c..:::: 

(Zittoun et al.,1984) ~\ 0!'..;,--1-1-1- V 

~L.i -,_j'.iJ ~ . .1c = ~ 111ER YTHROBLASTE , u = 1-li ~ ~ . i - "11 , ~ ~ 
.,._j .. '"--' • ~ "'-::f..J ~ '._; '--::"....; _, ...J ... ~ r:r .._..,,. \ ... 

PROTOPORPHYRINE m)) 1 '\ --·1 . \•! IC::,.... - 1 JI ..... , 1 'I 
1.. ' .-~ ~ ~ 'A.l • --~ ·~ 1 0.: ~ ' ·-.~·, ~ ~l....::i.I 

- - - _, • ..J ....... ....; _./..,J· ~ ... ...; \,,.. 

(Belabassi, 1999): c.:.~.,jli.l\ d:JH 1 - 2-1-1 - V 

(Bouzid et al., 1989)C.:.~-~-~I ~l!:J -2- 1 - 1 -V 

~Gi_J ;~ ·.~ ~\ • ~ ~.) 4.:i ".::......: ~ J....i '~ L...:.i I~ · .~ 4 .. ,,9;-; ~ .,.c Q 1L.c ~ """" '-..# J .,,,,,._,, -.....1•• .... , ...) ~_,,/ '-' , , • """"' ...,,1 . _,, 

, ·1 
1 "°T 



(Bernard et al., 1981) : ( O'.! ~) ~Lw'.i\ 1 a)i.;l\ -1-2 - 1 - Y 

OX.ïl-IOiVIOGLOBINE 

r CO · · ···. - ·· ;.. : • · i'" .., ... 1 \ / :\ ·lè '..9.l )):J..i ~t..;,l\ ~ 1J\ ---.!. - - ,. 
-' -- ~ ... -

.(.4' Q0
1
10) J .< .7'1\ 1· ~- . . Li~ . " 1 . ~· ,\\ 1\ . 1-:11 ~ ·:.V\ . . 1c: 11 ., .:. 1-· . +. ~ l....+:! ç. _r. ..r· (..,~ ..)'" 1-.;-', ~ j ~ ~ \,_;~ ,_)._~, _;~ j l.,I;. ...;.i.l 

~\ 

CARBOHEivIOGLûBIN.t. . 

(koib, i975; Belhani , i989) :~ i ... ~\ ~.:.!\ ..:.i4.J.S -2-V 

(Kolb ,1975) ~1~1 ~.:J\ ~v .!~ <); «- -:·i\ J-l~\-1- 2 - v 
ç. \~I r:JI w4...ft ..uc y't; -~ wUl~I t l.J~î ~ _;)'":).) ' ; ;-:.;.: ç. \~\ ~I wl;_fi ..uc 

:~Î fa ~l_,c ~~ 

: üi~\~-

15 



.:.::l')I .;,.i.e~ %5 1..,;>J\~ ~J.cÎ .;.\~\ ~\ c .. ::.J-:.ft J~ .ft::..ll ~ 

: ~\ .!=L.:...i.l\-

: (LA RACE) t~I __,î ~~\ -

: (#1) t Liî.,;il -

,11·,.. I · '\ • • ''\ • 1 '\ ~ 1 . ""'\ .;;;:.J..:.:::. ~ ;.~ ·~ 1,.....::....1 ;.....:~ 
~ ·- ~ .J 

(Kolb,19ï5) :~~1 r-~1 .:..iv- 3-V 

~ \ ~ _!C, ,. ~ 1 
..... L .J ç. I ,~\ ~l ..::.:L ,<: 0

'A L=..::.. .. <:J WL ·~ ~\.::.. · ·.c ~ .t..:::. ~ _, ...:;-- "'":i'_;--- .i • _r- [ ..... -_;-- '-" . ~ ... . J..- - - ..... -- ...; • ~ 

. ~l '-:-J~Y I :;~.J) 

4.x-:< :11 ~ ~\ .)! ~ _;.li 1.:.J-:3..A:-Jl ~ Jfu ~ ~ ~I ~\ <.::.il;fa ~LYI .JJ.l.11 J 

16 



:wl~I~ -

.ww'jl .ljc. ~ %5 Jl_p..: .)ci ~1~1 ~1 wl;.ft J-AA _µ1 .ljc. 

:~l~~l

.~1~1 ~I wl;_ft .u::. ~.J J ~I tl:i..:JI .b~ ~~ .)! r..,?J): ~)J:_>.:ill .bWI 

: (LA RACE) t_,lll .,,i ~'JI -

._?-Ï .)1 t>10-4 ~I 11\ ~ J 'Ül~I t>i JI ~4 Jill: ~l~I ~I wl;_ft .u::. 

: (~1) t ~.J'JI -

.u::. tLU 1 A l:.-11 t~ .b~ ôJL . ~ ~ . -11 ··c:'.1 • ...'il . ~ .. ·- .<';1 .bà.....a ' ...,.i; :) _J c.r-· _.J . . - ~ ~ '4""" ~ ~ 

.~1~ ~ ~y.fi 

:~\jâJI ~ 

~ ~ t~ <.} ~1~1 w4fl ~ .b~ ~ .)) r..,?J): ~1~1 c_} ~ J$. 

J B12 ~~ ,~_,ill ~ 't.J:~\ ,~_,sJI 'c.J'l~I ,~\ :Jw ..)'-'Ql.Wl ~ ~ 

.B ~~I 0-4 l..S y:.i t 1 _,:ii 

(Kolb et al.1975) =~~I ~JJI .:.i4_;S- 3-V 

ôl _,:i ~ '-:? ~ 1+i4 J ~ 1 ~\ r..lll wl;.ft 0-4 4-=i. fa.l '+i~ ~ l;)l:.. (_f:. ô .J~ if" 

\.+iY ~~1 ~\ wl;fa. ~ 1.:ll _, ü) wl~ ô:;LA '-:?i ~ '-:?~ '1 if".J ~ '11&.:.i b.b 

. ww _,l.JI .l.:l.4 ~ ~ rJ LA ü) 0.JJ ~\ ~ ~ 

,~1 0-4 ~ ~ .l.:l.l.J c.} ù'lï ô~ .)J ~) Œ: ~~1 r..lll w\.:.ft .u::. c_,1_;:.; 

~ '1 ~i ~~1 ~I w\.:.ft udi~ ~~LEUCOPENIE r""I b.l; r..lll ~ ~-' 

c_} l..~ ~LW\ ~ c_} ~I fa üÎ ~ _, ~\ .J.J..lll r..,? yùll j\.r.JI c_} ~~ ~~ 

. ~I '-:-.l..,;'11 ô:;.J_,i 

l;~l Jw ~\ .)) ~ ~I -.:i4_,_A:.JI ~_,t.i.o _y. ~~1 ~\ wyfl <rL...YI .J~I J 

~fa ~ ~'li ~ 0-4 l+&û ~I wlA.:.YY4 ~ i+ii ~ , lit.~ _, wL... _,~1 _, 

.~\~'JI ~ 1.·.C. ~I . - .,1\ 11 - --11 wlA.i .. i ;. l". - . ,---~ ~ <P-'..r. ~ _y vw 
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=~~ ~ ~_,.,s E\~i - 1 -3 - V 

:~t...ii tl~Î ~ .)J y~I ü4.fi.ll ~ 

4)WI~ (L YNIPHOCYTES) ·~Jli.Jll l:)WI! (GRANULOCYTES) ~I 4)W1 

. (MONOCYTES) ~6..'il 

(GRANULOCYTES)l::, ·1l ~

~~NEUTROPI-IlLES =tl~i ~ .)) Là.J~ ~ J ~I t~I c.j. ~ 

.~\..!BASOPHILES, ' ~6.. ,EOSINOPIDLES 

: LYMPHOCYTES~~ -

T t_,:JI 04 ~Jli.Jl\ '-:)WI ~l:i.t.J ül..iJ~IJ 4~ 0w ~ .Jfa. ~~ ~yJI ~\ 

lL 1-1\ ~ li.Jl\ .u;J\ . j t. ::.L:. •. • ül . . 1\ ~ .lii · L la le . ôb Ô.l4.l ·tw::i u~ .J • .J ~ ~ ~ _,.wi ~ '-5"'. <.S .J*' ~ • . .J 

~ ~yJI .(,.JI .J r4YI ~ ~ wyüll ~ ~lWI j~I ~· f+4 .)~ 4JJ 

~\ 

: MONOCYTE ~.i~'JI ~ -

J -- . i Â...oL:JI ~YI . j ~l:.. A - •Y~\ ÜW .<1\ ~ . %8 1\ 3 . . I". •. y:.-u u: . ~ . ~ .. --r' ~ r..JA ($'. r..JA l..)-loA.l 

-._sy..JI ~_)~ c.j. Là.J.J..) ~ J ~I 4..lWI ~ MACROPHAGE.W'-:i ~ ~! 

~I l.1L·. üw .L~l\ w .. ·.<.!\ Jw ô .,.:.. -li ü~\ • \,, •• ~ - l....:i · w .. ·.< .l\ 
~ ~ .J -..J-""' .J -~ ~ - . c-:-: f' Ji.l - ~ -~ 

Là . ·- ·.t\ üla.i "';/\ _J..)SJ c..r _y . 
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(Bouzidetal., 1989):~~ -4-V. 

û.]fiji~ ~-'' tl11 ûwfa ~41 ~4 ~l~I tl11 ûy_fil JSJI ~I ~ ô.J4c _y. 

.L-:_,Lll ~4 4...ic. ~ _,i <Y'Li:u ü=:i_,.lë. ~I ~ ~ _, ~1 ~I tl11 ûyfi ~ ~ 

. %46-37 . >.'li ~ 1 ,";',.\ .. ~- 1\ ~ ·-- ~ .< -1 -.. 1\ ~ UA c_s.J.l C-' ..;-~ . ~ -..r _JJ~ • 

. % 52 -40 .fall ~ L.Î 

..ull--'l~I~~ i.·.i~~~-' · .. .;11~\1.....1.....:o.~~-<-1 ... 11~~ - .Y""' . _)A '-e-' . - - . y ->!J:""' . -..r _JJ~ • 

. · .. .:.llJ\~~ ~I 
(...)::"'-' . - -'. . 
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:~~J\~\I 

:l.....1..;.lll ù~: 1- I 

)~ ~ _)~ ~\ rWè. YI 04 ~ ~~\ wl ~_;.JI p ~ 4-fu 04 ~I ~I _;-lll o~ \..W 

~"\ù ç.~ ~Y:.~~\ o~ jt:l.Aj ~ '~ ~'J_J (j'l_J\.! ~ .lA:o.Î ~~fa. _;~Lill ~ 

~ > .. _)~ 

ul1..a4 ~1 ~I û~li.ll ~ ~ ~J:l LiS ~\ ~ ~l..l:l u-ll ~~I ~ l,>A ~ 

~ o.îl...wll ~4-11 0 y.il\ i.} ~\..:.. ~ )\ ~ i.} wLll~\ 1 & l oÎ· ,,; ~\ wl ~\ 04 0 fo 

~ . .:..1\~\ 
• -...>"""' _J -

:11 .. ;.,,.n ~Lil~2-I 

~ 04 uiiÎ_; 40 ~I~ ~ ~\ rWë.YI 04 ~\ Y.Ju.a ~ ~~I o~ i.} ~I 

u.J.J ~_p..~ j2oïi _;µI ,~_;YI~~ ,ç.~ '&ol;-o :~\ wli.....JI ~ ~\ ,~ 

t#-.J J:.lll ,uiil)I ~i ~ ofay ~~.J ~ ~Yl.J w'w~I .,ljc l+-a\.Aj\ ~ oj) . .: 

~\ y...o. uk wk.~5 ..)} ~\ Ll..u..! .wl,_,1..i3-~Î 8~ ->--11 ,J_,1JI ~_,:l.o 

.wWl.;i ..>#- ,~4- wLlJ '.Jfa ,-.::.i~y ,~\yi.: ~_,i_,.:_):ill 

:~\jâj\ ~~ 3-1 

1- .. l\ ~ )\ J...:.! . ~ ~\ l......l.....:i • ,L;;1\ 1\ _,;;A\\ ç.\~\ ~ . ~ ~ c..s- c..F...r- -~ c.r . V- 1..$". r- - _,.i _J -

~ i.}.J ~\ i.} ~\ 04 ~ ~ 'JJ ~ 'J.J '.J~\ J~ J_,i::JI i.} ~\ ~\~\ 

( ~') ~' .J ~1 ~G..o y~ rWë. YI ~ _; ~1 J...:.! i.} ~~ .J ,~~ ufa 'J uY=i-Y' 
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Résumé 

Ce travail consiste à étudier les effets des facteurs écologiques et biologiques 

sur quelques paramètres hématologiques chez les ovins de race locale. 

L'état physiologiques du troupeau a été divisé en brebis allai tante, gestante, 

agnelle et bélier. Les prélèvements du sang on été effectués au printemps. 

Les résultats obtenus des groupes ont monté des variations dans le taux des 

globules rouges et blanches ; chez les brebis allaitantes. 

D'autre part il existe une influence de la saison sur la concentration de 

l'hémoglobine et! 'hématocrite. 

On distingue une diminution du taux d'hématocrite et d'hémoglobine chez les 

allaitantes, mais aucune variation chez les gestantes. 

Les résultats obtenus ont été interprétés en se basant sur l'âge, de sexe, les 

besoins physiologiques et les variations saisonnières. 
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ABSTRACT 

The aim of this study is to investigate the effects of bio-ecological factors on 

blood parameters of the local crossbred sheep. 

Healthy animals were chosen from a medium flock grazing on the natural 

local grass. Animals were then divided into five subgroups: lactating, dry, 

pregnant males and young females. 

Blood Were collected in spring. The levels of hemoglobin, hematocrit, red 

and white blood cells have been evaluated. 

The results have showed a significant decrease in white blood cells counts in 

lactating females and for hematocrit and red blood cells counts as well, which 

indicate the presence of an anemia. 

The obtained results have been discussed according to the physiological 

states, age and the sex of the flock, and also to the season which have a direct 

effect on the quality and quantity of grass and on the climatic conditions as 

well. 
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