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1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~JÂ.4 

~J-4ll Li.l_;JJI -1 

~_,J~I ~~ : J}JI J.w=ijl -
2 ........................ ............................................ ..... ~\ wL .L•11 lli..l.!I WI -1 ... ....... ~ ... ... . 

2 ......... ................. ......... ...... ...... ............................. ... .. 4..J . L.;ll 4..J::JI - 1-1 ~~ ~ 

2 ... ....... . .. ................. .... ........ . ..... ....................... . . (Thallus) : .;b.Sll ~ -2-1 

2 ......... ... .............................. . ...... ............. . ...... . ~~ 4.1.:....;-JI - 1-2-1 

2 ...... ...................................... .... .. ............ .. .. .... ~.Jil..S:i11 4.1.:....;-JI - 2-2-1 

2 .......... . .......... ............... . ............... .......... ~\ .Jil..S:ill - 1-2-2-1 

2 ........... . ......... . ......... . . ................•..... . ... ~~i ç~YI 4..h...IY- -Î 

2 ... ........ ..................................... ... (Mycélium) i"~I - 1-Î 

3 .. . ,. ... .... ......... ... ........ .... ..... .... (Scleratiae) ~~ <"4 YI - 2-Î 

3 . . . ..................... . ......... ... .......... (Spores) (tlY-YI) ~..r.J1 4..h...l~y 

3 ... ..... ... ........................ . .......... ( Conidia} ~~_,sn è_IY-YI - 1-y 

3 . . ....... ... . .................. (Sporangiospores) ~l.J~YI è_IY-\1~ 2-y 

3 .. ... .... ... ... .... ....... . ... .... .. (Chlamydospores) ~ è_IY-Yl-3-y 

3 ..... ... .... .... ..... . ....... .......... .... : ....... ......... ... . . ~I .Jil..S:i11 -2-2-2-1 

3 .. ....... . .. .... ......... . ... ..... .. .. .. .... ..... .. . .... . .. ....... .. . ~\ w4_>bill ~ ~1 ~\ -2 

4;~11\~t+~~l:crt!UIJ.w=ijl-

4 .. . .... .. . ... .......... ........ ... ... .. .. . .. .. ... ...... . ....... . .... ... .... ... ........ .... . .. .... ~~ -1 

4 ..... .... ... .. ... . .... .. . ........ ...... ......... .. ...... . ... .. .. .. ..... ...... ... . ~1.:J:!ill J,.l_,.JI .J:!'.iÎ.:i -2 

4 .. ....... . ..... .. . .... ....... ... ... ...... .. .. .. .. .. .. ........ .. .. ... .. .... .. ô .JI~ 4 .J.l .J:!'.ih - 1-2 

4 ... ... .. .. ......... ...... .... ..... .. ... .... ... .. .......... ....... .... ..... ...... .. ... ... ~_,.b )1 - 2-2 

5 ... . . .. .. . ............. . . .. . . .. ... .. ..... ..... .. . .. ....... . . . . .. . .... . .. . ..... . . .. ... .. .. ~_,.;::JI - 3-2 

5 .. ... .. .. .............. .. .. ... ... .. . ... .. .. ...... ........... .... ...... ...... ... .... ...... ~1-4-2 

5 ... .. .. .. .............. ........ ......... . ..... .... ..... .... ........ ...... (pH)~~ 4.J.l- 5-2 

.. .. .. n .. 1 :. _ •1 $ ":..1 . , . -~ ,1 .cil 'J, 11•, '-i .. U.&•11':~ . .1 : -...tw.l ~ -

6 .... .... . ........... Division Eumycota (Mycobi9nta=Eumycètes) 4§;9.,, l\ w4_>bill ~ -1 

6 ... ..... .......... ...... ... ...... ... ... .. .. Classe Phycomycètes ~1.l'.Î.-!':ll w4_>bill ~ - 1-1 

6 ... .... .. ............. Sous/Classe Oomycetidae ~1 w4_>bill ~ W::.:i -1-1-1 

7 ... ... ... ............. . ... .... ... . .. . Ortler Saprolegpiales ~.JY.L..i ~.J - 1-1-1-1 

7 ... . . . . . ............... .. .... . ..... . . Famille Saprolegjniaceae ~_,Y.w ~ -i 



7 .... . ...... . ............... .. ........ . ...... ... ....... . ..... . Saprolegnia ~ - 1-Î 

8 ........................... ... .. ... . .. .... . .. .. ............. . ..... . Achlya ~ - 2-Î 

8 ...................... . ... ..... . ... .. ... ... ... . ......... . . Thranstotheca ~ - 3-\ 

8 .. . ...... . ........ . · ............. . .. ......... . ................ . Dictyuchus ~ - 4-Î 

8 . . ............................... . .. ... . .. ........... . ............ A planes ~ - 5-\ 

8 ............................. . ............................. Aphanomyces ~ - 6-Î 

8 ................................ . ......... Ortler Peronosporales )\J.~_,.i_,~ ~.F2-l-1-l 

9 .......................... .. ... .......... .. . .. ... Famille Pythiaceae .4 2 ... 2'i11\ ~I -î 

9 ... . .......................... . .. . . . ..................... ........ .. Pythium ~ -1-Î 

9 . ....... . .................. .. ..... . .. .. ............ ...... . . Phytophthora ~ -2-Î 

9 . ................................ .. ... . ... Famille Albuginaceae ~~~\~-y 

9 ................ ............ .. ... ..... ................. Albugo candida ~ -1-y 

9 . ........................ .. .. ...... ...... A.blitiJIA .portulacae~ -1-1-y 

9 .... ................. . ... .. .... ... . A.lponoeae-pandurauae ~ -2-1- y 

9 .. . ..... . .. . .............. . .. .. .. . ... . ...... . .... A.occiteutalis ~ -3-1-y 

9 .... ... ........ .. . . . .. . .. . . . . .. .. Famille Peronosporaceae ~\..J~y.i\~ ~ -c 
10 ............ .. . ......... ... .... ..... ... ................... . Basidiophora ~ -1-c 

10 .. .. ...................... . .. ... .... .... .. ... . ............ .... Scleropora ~ -2-c 
10 .. ..... ........ .... ..... . .... .... .. ................... . ....... Plasmospora ~ -3-c 

1 O ........•.................... ..... .. ...... . .......... ... ... .... .•. . . Bremia ~ -4-c 

10 ... ......... .. ..... ....... . .. ... ......... . .... ...... ....... Peronospora ~ -5-c 

~ls.A .J ly".ut\ û4J.bill ep lJJ' ::i 0 1\ ~1+in ~l->4'JI : ~l)l ~ -
11 .. ... ... ....... ...... ... ... .. ... ........ ........................ .............. ... ~~ ~ ~\ <....iJ_J..:ï -1 

11 . .. . .. .. .. ..... ....... .. . .. .. ............... . ... . . . ~\ (;.Jy_;b9.11 0C ~\ ~~ ~1..)-'1\71 ~î -2 

11 ... .. .. .. .. ...... .... .. .. . ...... rb~I _, ~U:t.:11 ~ (ô_?.h..JI ~_,.lill) ô_?.h..J\ ~I ~.J-'1-1-2 

11 . ... ... .. .... ... ...... .. ................ . ... .. ... ... ... ... .. .... ....... .. ~1..)i.;JI ~j_,:tl\ - 1 - 1-2 

12 ... . ... .. ...... ....... .. ... ................. ..... . .. ..... ..... ..... .... ... ~~I J.,iWI -2-1-2 

13 .. ... ... ..... ... .. .... .. ..................... ..... ..... .. ...• •.. ............. ... ~l_;c~I -3-1-2 

13 .... .. .. ..... ... .. .... .. ........................ .. ..... ... ... ... ............. . ...... ~li)l-4-1-2 

13 .. ... .. .. .... ............ ...... .............. .. ...... . .. .. ...... .................. . Wts..Jl-5-1-2 

13 .. ....... .. . ........ .. . ................. ...... .. . .. .. .... .' .......................... .. ~I ~.J-'1-2-2 

13 .. ........ . ....... . .... •· ................. ... .... ..... . ...... ..... .. ..... . cjl _pli <!;:!J_,:il\ - 1-2-2 

13 .. .... ..... .... ... ....... ... ............ ....... .... .... ... ...... .......... ~~ J.,iWI -2-2-2 

14 .. .. . ... . ......... .. . .. .......................... .. . .............. ......... . . . ... ~1...;c\71-3-2-2 



14 ......... .... ...................... .. ...... . ......... .. ............................. ~U_,JI -4-2-2 

14 .. ............................................ . ................... . ... . ........... 4..::...âts...JI -5-2-2 

14 ........................................................................... w\.J.:i4l1 w_,... c.>'=..>" -3-2 

14 ................... '. ........... ... ....................................... ~\ # ë:!j_,:il\ -1-3-2 

15 ......................................................................... c.>'=~I J,.iWI - 2-3-2 

15 ................................................................................ c.>'=1..JCYI -3-3-2 

15 ............................................................................. ····· .. ~t!_,J\ -4-3-2 

16 ............................................................. . .................... ~ts...JI -5-3-2 

16 .................................................................. c:Jl~I .JWYI ~ c.>'=..>" -4-2 

16 .......... ... ......................................... ... ....... ... .... ~\ ~I ë:!j_,:ill -1-4-2 

16 ..................... .... ............ . .................................. c.>'=~I J,.iWI -2-4-2 

16 .............................................................................. c.>'=l..JCYI -3-4-2 

16 ......... ················· .. . ......... ' . ........... .... ............ . ...... . . . . . ... ~l.!_,JI -4-4-2 

17 ................................................................................. ~ts...JI -5-4-2 

17 ...................................•.......................... .... ... .. .. ~ jll c.>'=4:11 c.>'=l ..>"Î -5-2 

17 ................................................................ ~\ ~ ~jll c.>'=4-:JI -1-5-2 

17 .. ... ................. ... ...................................... ~l~I ë:!j_,:ill -1-1-5-2 

17 ···················································· ······ ·······~~\ ~Wl -2-1-5-2 

19 ....................................................................... c.>'=1..JC YI -3-1-5-2 

19 .......................................................................... ~\l_,11 -4-1-5-2 

19 ........................................................................ ~1.S...JI -5-1-5-2 

19 ..................•............................................. ·-~ ~ ~ Jl' c.>'=4-:11-2-5-2 

19 .................................................... .. ........... ~I ~ ë:!jjil\ -1-2-5-2 

19 ................................................................. c.>'=~I J,.iWI -2-2-5-2 

20 .......................... .. ........................................... c.>'=l..JCYI -3-;2-5-2 

20 ...... ....................... ................ ... ... ............... ........ iy\i_,11 -4-2-5-2 

21 .. ..... .. ........... . ........ .... .......... ..................... .... .. . . 4...::..31.S...JI -5-2-5-2 

21 ... . ............................................................ J...--:11 ~ ~jl\ c.>'=4-:11-3-5-2 

21 ······················ ··· ···· · ········ ············· ············ ~\~\ ë:!jjil\-1-3-5-2 

21 ·································································c.>'=~1 ~WI -2-3-5-2 

21 .......................................................... · ............. u-"=il_pYI -3-3-5-2 

22 .......................................................................... ~\l_,11 -4-3-5-2 

22 ...... .................................................................... ~1.S...JI -5-3-5-2 

23 ... . .................... . ..... . . ····················· ........ ü'yc Jll <} ~ jl\ ~~\ -4-5-2 

23 ....•.......................................................... ~\~ ë:!jjil\-1-4-5-2 



23 ...................... .... ................................... . .. -c..><=a~I J..,WI -2-4-5-2 

23 ......................................................... . ............. c..><=al.JCYI -3-4-5-2 

24 .......................................................... .. ..... . ........ ~t:s _,li -4-4-5-2 

24 .................. ·.· ....... ................. ......................... ... ~1i.Jl -5-4-5-2 

24 ......................................................... ... . ~ jl\ c..><=a4-:J c.S y.î c..><=alJAÎ -5-5-2 

24 .................................... ······ ............... J_,511 c} ~ jll ~I 1-5-5-2 

24 ................................................... üy._ll ~ ~ jl\ c..>"=a~ -2-5-5-2 

24 ... .... .. ............ . .................. .............. Ml c} ~ jll cfaYI -3-5-5-2 

24 ······················································(:i~I ~ ~jll cfaYI -4-5-5-2 

24 ............................................. . .......... o.J.il\ c) ~jll cfaYl -5-5-5-2 

24 .................................................... ü~I ~ ~ jll cfa~ -6-5-5-2 

25 ................. .. ....................................... ~\ ~\ cjl.... ;;~t:s ~ cfaJA -6-2 

25 ............ ... .. ....................................... . ... .... ....... ~\ ~ ~jjll\ -1-6-2 

25 ..................... ........ ... ............................. ............... u-0~ J..,Wl -2-6-2 

25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cfal .JC YI - 3-6-2 

26 ........ .... ..................... .. ........ ... ............ . ........ .... ... ..... ... ~t:s_,l\ -4-6-2 

26 ................................................................................ ~1S.JI -5-6-2 

26 ..................................................................... ü~ c) ~YI Î.i....J\ -7-2 

26 ....................................................................... ~I~\ ~jjll\ -1-7-2 

26 ········································································<fa~\ J..iWl -2-7-2 

27 ................................................................................ u-al..JCYl -3-7-2 

27 ················ ·· ··· ·· ················· ····· ·· ·················· ................... ~t:s_,ll 4-7-2 

27 ................ .. ...... ... . .. ... .. ....... .. ........................... .... ..... Wts.J\ -5-7-2 

.. :. .. l • t\ 2s .......................................................................... .................. ~~ -rr 

31 .................................................................................................... ~~ 

~~I ~'\i 

~l...;-J\ 
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~ .li 'i~ lifa .t!llli. J Li~) ' 1..ül..):!1 ~} t!lliiÎ ~_,J _J 'f' 1845 4.l... .)} Li.le 1.:.1 

,uts ~1_, t~i ulS3 4.13 .lll ~ ~ ç.\.iill ~)1 .J.i....:.JI ~ts ~1 ô~YI 01'. ,u..1~1 J~ 

l>A ~ rYÎ ~ ~j_, '~ ùSl..i u) ~l 41~ ~~1 -.::.il:û L>-> .. 1~ ~Lli d..::..L.....a ~ .. ~ 

4...a3 \.i.JI ~- u.::ilY'Yl ~ ,-,,:;91 _,, t_,.;Jl ô_,W l>A ~ u~ JI..? üW d..ûl...>:!li ~3S11 übj,~\ 

. t_,.;Jl ü-> \).) y..T u~ ~ _r.>.lA _,, Jl~I ~~li.JI_, 

1..ül...>:!1 ~ ~l.:;...JI ~~ ~49 ü->j ~ _, ,.d..:~I ô_,ill 01'. ~ '-i.:i.l\ ~I ~I t!l\jl.i <:<..Sy 

'i} y _,:....JI 11'. rlW' u ..r:! ~ _, ~ JSll û _yJ,~~-YI t \....;:._,YI yfu__, ' ô .)3l.:;...JI li_j.J_Ji J_,.l ~} ~ ~ 

.l.l~ ~' üL . L~ll 1\ -· lli.lll WI üilltsll . ç. . ~ ~ ,q d . ~ .la.J - . .J - - -..Y=-' ($, ~ - - (.)A 1._ .J-l • ..r ~ .;-- . 

. (10) Phytophthora infestans µ1 y._, Yi (Oomycètes) ~ ü4.J.bill ù..a ~ 

~ \.o..)l.)Î ~~,(Phycomycètes) ~\~'il -.::.i4µ1 ù..a & ~~ y;A ~ -.::.i4µ 

~~ lo.~ _, ,(Coenocytique) ~ _#. '#µ 41.Jé ü4fa ~_, ,.d.!.lè ~Y~ _,i ~Li~ 

,(Oospore) .d:· 0
:. 

0 ~ ~ ~\.... .d..aJi.» w=_,s.:ï ~I J,..iLi:ill wc. ~--' ,o~'il Li~ .:;lb_,.... 

. (8) ~ û4µ ô~ ~ rAÎ y;A.J 

4...a1 -'I 4..ic.I :n t. b..JI ~ ~11 o .. L.:. n .ti:ihlll · 1 YI ··--.t ûhi.....o ~ - -- .n 01'. · -
'+' - J.J"' ~ . - '-F'" ~· - • (,,).Q Y' ~ .. ~· ~ 

~ ô .. L.:. 4.l.i i ~ 1 -< • ~ W 1 .1.:.' ,(4) /Solanaceae 1 .d...üb.l:lLll .d.tWts <.:JI · · ·-.:. 11 ,4....::ib. ~ ·-' _, .) y (.)A .. Y"'-'.J p '/ - . . _,~ 

u.::ily>Yl _, .dJ 0 y,,a1n ,~_,i~ ,~_,i~ ~W\ ü-> ~~1 o~ c.>".J.ll ui U:b) ,\..ül...>:!1 ~ ~ 

-l+lc ~W\ 
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4.J~! ûli..-11 JJYI J.-il! 

La gl ;::Jt û~I 

: 4 ""1·'1 û~ kâ.ll J.:i.J~I WI -1 

: 4;.bill ~\ - 1-1 

~ ..::.il.:i 4-i W ôJI.... · · .c:-:-:. ül..b.Jll · ülii.b ô.le. · ~I ûL .L~tl 4-ib. 1.l::.. · .c:-:. -· =--' - c.JA u_,........ -- c.JA • c.JA - -· -~ - .J . u~ 

w tiJ . & ~ Llu::. 4-.i •. l.t.. . - .J , .J <.L - . .J ,.J~ 

'4..i.a ç..fe. ~ .J ~_µy~ Plasmalemma W ~_))Y ~4 uy..; ç.~ J,::..bll cJ.o )~I &4 
.(Lomasomes) û~_,..... ~_,l ~l: u_;a:l ô~ 4~ u~ ~ ç;Ll.al\ 11\ ~ ~ .J 

.. ô.ll.le. üLI · '- Wb~.-:. 11 ü~I - - lAS · -1 · Î ôl · 1-~ .-: . . 11 - -
- ,_JJ ~ - - .J-1:!""'"' - ci~ c.J:l-l _JJ .J _JJ r..s- -~~~ 

~ r..j~ .J '(Endoplasmique Retuculum) ~ .J~ ~ cJ.o ~I ~~ wfo 

.(Vacuoles) ül~I .J ,(Mitochondria) ül:!.J~fi~I J'.i.a ~l ül.:i ~J.:.. ûl.J~ 

ôl~l.J ,~ l+! ~~.J ,~~_,.,;S.11 oJWI 4-} (Vacuoles) ~ r..j.J.iJ r~ cJ.o wfo '~ ~fi ôl_,ill 

. ûli:bl' J~ r..j.J.iJ ç.~ ~6...a 

.(4) ~fi J~ r'~' 
(Thallus) :_;.bill ~ - 2-1 

v\S:i ~.fa.YI 3 ~_,...a=.. .4.1:..y: l.d ù;'.ihy. cJ.o Ây a.::11 û1:lfa.ill ~ (Thallus) <,?fa.ill ua_,lWI Ulb; 

: ~~_;.JI - 1-2-1 

~ _y;,;;;_, ,ül.~;/\ ~ ~ tfo ~~ .h_,.;::.. w.o oJk. (Thallus) <.§.;bill (.)"l_,lilll wfo. 

t~ _, ,(Hypha) r..j.;.bill ~I ~4 ~ JS u~ _, ~1~1 ôJt.Jl .4.:;....;11 4.4bll ~b .}.J ~ 

.. (8) (Mycélium) c;_µI Jji.11 _,Î ~I wfo A..:µ1 .b# 

c;_,l:..l\ ç;ll:l\ ~y ~ -"'~.JWI ~ W.O ~1:&11 Jl_,..J\ ~~4 _;.bjll Jjë r.,1; ~yJI o~ .} 

.(3) y\S:il\3 ~l.J 

:4;..i~l~_;.Jl-2-2-1 

~.J üfo.J ,(Spores) t_l-"lYY uyü ~ y.J ~ Â 1 
O! a6-io 4~ (l:i3j ~ .4.b.y.11 01' ~ 

.(3) .uJI ;;.l4_j 3 t..,ill "~ ~ ~b..JI 

:~.;.a~ -1-2-2-1 

ûYl:..ll ~3 ,~\:ill y\tl cJ.o <,?.JY J:,..l:i ù.J.l cJ.o )L.j <Y..-"1YI ~Î ~·7..: L..l.ic. .)ts:lll cJ.o t_,ill 11' ~ 

.(6) ~y dj:!iü <,?Î ~~y .u\.9 ~_,...il\ 

: .:i...Jl:tll - . U1 . . .. ;_ '°'\11\ '"\.$:ill -
- <.-'J""""'~ ~ ..>1 toi:! 

:~ ~~~\ ~\~ -Î 

(Mycélium) =r.g1'Ji"1°ll - 1-Î 

~ _, ;;~ û~ ~ t.ffjb:"J t...a~ ~ ~ J#- c.::i~ 0"' c.::i~µ1 01\ ~ r~I ofii:i 

.. (4) (Coenocytique) Âfr~ û~ c.::i~I o.ià ~ 

- 2 -



~_JJ;tf! wf.Lll JJYI J-i.ft 

: (Scleratiae) ~ ~~~\ - 2-Î 

~\~ ..il_,..i ~là~ '-i~, ~~).=-..li là.J~ ~J 'w~ <.JA ~9;'i< w~ <.JA 0fo 

wfo ..iii ù_,lll J FI ~ ~Lûi ,~\ .4;î;;ll uJyl:ll .4....Jli.. r.:;AJ '0y\..ill J w~)l l....::i~ .4..i~ 

..l.!3 , ~1..i_,.,...) ~ 

r~YI o~ _,.w u_,_)=11 ~ ~, wl~ r...ic. ~} 41_,b ~ ..l.!3 ~1 ~) r.Y-.ll...w 0fo 

.(6) ~~ <.JA r.L:=JI ô.JJ..i ~ ''-i..ik ?~~ .4..i_,s..... ~~\ 

:(Spores) (é.l.Jo:~I ) ~._P..l\ ~l.Jo:-Y 

:( Conidia) ~~.,,s.n Ë).Jo:~\ - 1-y 

0~ 0fo ..l.i 'tfo Y.J:. ) tfo (Conidiophores) r.j~__,$ ~l::.. ~ ~l_r.JI o~ J..=;i 

wl~ ~1..r.JI 

r..ic ) 41...1... Js...;; ~ ~1..r.JI o~ J5.,.!W ,_foi ) r.\~ ~ o-Al_,ll ~ '-#~ ~ ,_ys.i 3Î O.AIJ ~ 

-~~\ _, ~~I J ~\ J o_>.!..fu...JI ~' ~ ~ ~ c/'J' r.j~fill ~l::..ll ~ J....)L. 

:(Sporangiospores) 111 il~"J\ ê.'.Jo:~'t- 2-y 

\.il 0~ ~l.J~YI ~l::..ll u..,;b ~ t\..9:i.il 0~ ~ 't_>!YI w\.:~ ~ r._r.:::..YI o~ wfo 

~ ~.;::.:i.a t_I) ô.J..?-A ~ ~_,b)\ J_?.J ~J ~ .llc ,~i o.le ~ '-i~ ~>! ù"'l#.Î 

.(9) (Zoospores) wl::...:~ 

:(Chlamydospores) ~~ ê.l.Jo:~l-3-y 

- • ,~ l.AJ .4.bb..a ~l~I .il· .11 . .4.t.- , . .t - .1\ Li)b. · .':<Î Î ~ k· ~ • .ll\Lli:i ~J - _) . . J - ~--: ?~ - (j4 .r" J - ~ c..r 
.(9) 4-.i.ll.i -"'1.4.... ,. __ 11 .t: \J ~ .4.... ,. __ n . . <-:-: ·bYI · . .J ,u .t:.n . - ·î n ~t..... 

- -~ ~ ..J"!'"' (.,p. - - ~ ..J"!'"'' (,)_,......... (,) - ~ ~ J J~· ~ (,) iS; 

:~ ..)-l'ï.S:i.ll - 2-2-2-1 

~\:il\ · · .<-: . ,~ ~, · · .<-: . ,~\ wL -'-~11 .llc ... ;-l\ ~\Süll 1!.i.AJ 
- ~ (,)~ - -· ~Y?- UJ~ - -· -~ ~ y -

,(Oosphères) r.-AI_, ~..y j;Ai; ~I ~ J w~I u_;h c.} r...ik '-iJ.fi tliil4 (Oogonium) 

(Antheridium) ~ ~ '(Periplasme) r Y4:!..>:::l4 u ~ r Y4~ 04 ~ ~ .bb:i 

' . ~ .. <~\ ~\:iJ\ . . .<. ,~bJ\ . . ~ . Î ÔJLc ~\ · \ .L Î Î ·l::..1 (.):H_) J::-' --' • ~ W-""":! • ~ (.).4 • ~ J r.,F _,.......... J r.,F • ~ 

~ =-,1!.Wtll · l.l::I.. - -· - u~ '1\ 4-.i ·L u - 4-.i ·î .. c::-,-:1\ ~ • J'.iA.i u~'il ~ 
. ~ - ~ _) . "'~ • f -~ . __Ja-J -~ ~· ..r- (j4 - • • J 

~ r.J=..I__, r.l_,l ~ 04 dll~__, y~'jl l!.i.A.i.J •'.:.i;i\:ill ~ ~} J;:S~I ~ ~î Ji:W ~ '?Y4:!.J:H 
.(14,4) (Oospores) ~~ .4....Ji..?.- y~'jl .4.,.;ïï ù.A _, ~\ r.\_,l yl.....a:..} 

:1.!'".!:t\ ~\.:.):WI ~ ~ ~ -2 

__,i ~I ?~ ..i\.:Jjl_, ''-#_,hl\ r-L..ii':ll d:i.;b 0C-~ ~ ô..i\.:j.11 ~ ô.J.ill\ ~Jll ~-~~\ JS1 

.(6) ~I ~~Yl <.S.it ~YI ~ 1)_,..iÎ y..Jj_, ,~ ~ ~ ;;..il:)l ~J:i lzA ~ 

.bJ:PJI ~ .4..i.......JI ~l__P..YI ~ 4. ~I ~I ..i~ ~.)_,, 4.J I~ 0~ ~I w\.:_;hill ~ J 

.4....il\ ~J'.i ~ 1 J#. IJ_,~ ~ 01! , ~I ~ ~.Ji! ~ 04 rt:-)1 ~ _, '~ ~ r. .J..it! _;i;. ~_;h.ill 

:"\I .. ": . n •."\I . .1\ ~ .4....ill lt r.:-:~. 4-.i . ,_ .. I\ .6 .. ..:. 1\ - .li.l:JI :"\I .. ":. n~ . y dll.l '~ 
~ ~~· ~· y::i..: iS: U"-1-':! _j .. ~· ~· ~ ~ - • ? ~.!J"-::•···5j u .,. -

.(6)~1 
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--



."i..w.JJ û~~YI ·llJJ ~! 
- -· • - c.s-J 

tw.JI ..:i6L:Q 'JI 

:L~l-1 

. l~I . .........9 11~ .1\" r "4...iLib.11" ;;L:JI 1- wli . LÂl\ o~ - ' . ·-11 ~ ::l\ ~ t....Jliè · 1 
(.)A ' .........-- - y _j - - - <$"""' -...>""""" ~ ~~ • - ....>--' • • - W.! 

~.J ~ -:itzts 4-:L-~ 'LA} ~I~ ~ ~ ~Î c,?Î (Hétérotrophe) 4 2"i;;l\ ~\~ Y.F ~~'JI oyj 

~µ ~.J ,(6) (Saprophytes) d~.J ~.J ~l ~_,..;-JI oJWI 4~ L.J.J (Parasites) w~ 

· .Cl ,~ 1 . . Â: • , \....-; .. :~ ';! ,1. ~b 41....::i\ _ .l 0 • • J.._Sll.i • ~ ~\1:, l\ . l:i..::..:i dw . LÂl\ J5. Ji.. ~_j - ~ ~ v- _j "'@--' - _,.... ~ • ew r..s", c -...>""""" 

.J.l~ _j fo. _, 'j_,:i.L ) j_,.)~ .Ji j~ ~ c.Jfo j ~.J ' 'LA 0 .)y.A ~ wl .)~ ~.)~ ~1 l~l 

li.i • · \....-; ... -; . .........9 c:!fü 11 .UL...à ':IL ~ · -·-'I 4-i..i~l WI .d...i ~ ,~ 1 .d...i ~ 4....w.::.. - • ~ . V- ....,,--...-- r..s", ' • ..).J~ - ~ _j ~ ~ _j ~ - - • _j..)J:!J 

.(5) \A uë. d.ll:i .. li • L~L:..Ll::..I ~ _, - _,~, (.)A '"8-"' • -

.J.ll..-JI ~ ~_,..fa:!ill ~ w\#...;.JI _, ~~.fi.li .J.ll.....:wll ~Î j~_,l;JI ~ ~k ~ 

- . :n 4...a -~1 w~l:i.iill li.i c!l..l.lS •• \....-: ... -: , -:il .~ : 11 .d...i JLlil!I w'uS · -'I ~ .-:it.i 1 _ .1~ ,~ .-: .:li Y"""'" .) - - ~ • V-_, ..)-W' _, • .) • ~ • - ....>--' • '+.!"" _, - - • _,~, 

L .l-~ • Î J.J'J ... .;"\l.; )1 • Lü.li ~ 1 - : -~ ·Î 'JI wLltsll · là uë. ._t..,.5. 1_1=: - J,...U:i..11 
~ u . _, ~ .J-:: _j U:!-4 - - "'&-""' • u ' (.)A ~ ~ _j 

. ( 6) ..h..i _,li cJ.o l&J OJl _,.JI JI _,.JI 0A 

:~L ):il\ J,.al gal\ ~t -2 

4 .J.l .J 4-:_,.b )\ _, o .JI ..rJI cJ.o W)Li u _,_;l:i ~l wyµI o~ C l:i..::..:i ~~I JI _,.JI ~J 4j\.....à 'j~ 

.(6) t..,.~ ~ ~ ~~1.J pH _JJ 

:ô.;1._pJ\ 4.;J ~"b- 1-2 

oJl:jl _, ,-:iy.):i..ill o~ ~ 4.J.l _, ~ -l:!J.:o.:i ~ 4...al&JI ~yj:.ill ~1_,.JI cJ.o o)yJ\ 4.JJ ~ 

.~~I _, ~.Yil 4.;lc.WI oJyj ~ i'k Eb o)yJ\ 

~ JY-4_,ll ~ -o)y:Jl oJyj ë4 _;hill ~ ~ J\J.ft ~ F ~l ~.lll o).;=J\ d~.J.l ~~ ë4 

4 _;.lll c.Jc. 0) ..rJI ~y ~ _, '1 _;.!;i .Ji ~ ~~ ~I 4 _;J ~ ~ ~ ~I ~_, ~ 4 .J.lll 

~ yJI c,?) yJI Jt.;...J1j c!l..I~ ya.ill: F c;ll 1..$_,....dll 4 .JJ.11 ~l JY-4 _,li ~ ya.ill 4 _JJ ~ ~I 

.(6,5) ~·25_,10 o)..rJ' ~y~.)~ y. wy.):i..ill o~ ~ 

:~~.;l\ - 2-2 
~ wl.i-.ull . __ .1 1 ._:'J1 __ , 11. ~ _,_ .11 . l.i..i....ü 4dL:. wl.i-:- ~ wl.i .ull ~ 

- • • -~· ~ c..J.loo"l'I _,......, _, • .,,......)" (.)A • • - ~ - -· -~· • 

~ 4-:_,.b .J .; ~~ rbl..J.JI .J ~~I .; o _p.b...JI ~I u.:::i ~ ~I Phytophthora fa Ji... 

.(6'5) %65 Y.)\.ij 4.;.,g.;.;A ~4-:_,b.J r.; ~I ~.J %100-95 JJW 

:,.~i- 3-2 

4.::§Jill O.)Jill ~ ) ya.ill 4.)J ~ ~_,..;:JI JiJ: .ili ' c.5..>h o~ ~_,....:.:i ~I wyµl ;hi 
ü~ ~_,.JI ~~\ w41~'1\ wlS~ .; ç. ~\ ~ .ll _, '~:t;\S:il\ ~ ~..fa ~ Y.J: .ll.J _;hill 

~ - ·-l\ \__.; ~<-~. ·i •.C. wl.J .L.;ll 0 ':. 1 Â.,wS .-:Il. 0 Jill __ ,li ~ù ·i · ,.t;.. .li l- ,.d...i .,\S:il\ . . ~ ~ ~ i-"= u u-->:! -~· 1" ... ~· .) ..J ,,,_.., .• · • .r U U"' 1 Y' CS- -' .Y 

.(6) 'i~I ~~1 ~~y. µ1 ~ ~ ç.~ ~YI~ )Î foÎ wÎ J'~J..lLl .J ~ 
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.Lldl ûkl..LhYI ·lift ~I 
- -· . - t..s-1 

:~-4-2 

· lil\ ~ ·~ Ul.c:. :.<\ - 1 - - ;;.lS\ .1\ oh.JI _,j :. - -;li ~l ül.i .L•ll · •• t.-; ... -; 
c.J .. JU - ~ - ~y~ ..>" - ~ ~ r.,r· - .. -~· ~ ç::--

~.)Wl ~1~1 .b_,yhll .} ~F ~ ,cill~ ~ Jl:i..i Aqualinderella fermentaus _µ ~....s 

l . . 4..1.a l :.( - . L ~ •• t.-; .... %20 - CO :.( - j\J. L.~ Ul.c:. 4.::.. .li . - 0 • •.Cl 
~ ~y ~ ~ _, ~ 2 ~y .J:! - . .) . ~ y:w U""""'.J 

-~ ~ ~ C02 4W ylhi; 4JY ;;~_;! 4.'.;..)b.A. (ermentaus ~ üS-13 '%99 ~ 

:(pH) ~~I 4..)J - 5-2 

.)_,1~.J:!S_y '-i~ _, ,~1 ~)~'~~'Lli ~ ~ (j'I~ ~1 ü4.;hil\ 0fo 

. ü4.;h91\ o.iA. ~ l y\ lJ= l ->iî\:i ~b...J\ o.iA. rj. ~ J.)~\ 

~ ' ü\.k.a ;; · Yl o.iA. · k' :.~ ~ n~~l ..) l · "lj · ·-- .1 u....J\ ;;,ljW\" 1- ~ - -- 1\ 4.::.. ..) :. ,. ~ 
~ ~ ~ ~ - .)_,........ ~ c.s- ~ . .J Y.Y 

ül;o._,.lll ~ _,;iïï _;li ~I ~~lli ~ ;;~'JI o.iA. .)y L.S 'PH -11 4y u..-~ .)_,.l=o. ~ ~ 

.(6)~~ÜA~l 

pH-11 ~\ 4.J.ll\ ('fi_,~~ '-59.,.i; 0i ~ ~ ~ ~l_, pHJL;o..a ~l ü4.;h.il1 c:tlW 

.(6) pH7 ÜA JiÎ '-5.wl \~.J ~ yjL;..l\ ~ ü4fal\ o.là '-5.ll 

· Ulj · 1 ·" ' • Î ,4..J.i " l\1 .luJl .h.... . I\ ~ 4.:... ..) ~ ;; ~\ ü\..i · L~I\ . ' ~ U:!.w.l c.J .J - _JA.lJ '-i r..j _,.. ~ . .) .)~ - .. -~· ~ 

.(6) o~\ '-iî i.).J pH -11 ~ 0î ~ üLi~l.Sll_, d . .l_0u 
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~lûli...-11 r.::Jli!J J....,dil 

A , , , . ,,e;n ~Li...dl\ 

_, Yl t~)I ~~ .~ill u~'JI ~l ~1 \i.l. JSJ:! _, ,~ ~ ~ ui ç.~ ~ 'i 

'i ..l-9 ül;_;hil\ ç.Wc .Js.l .J , ~.J ~Î ~ ~I ül.DWI ' à;; · a"il\ Â..h:.. c.....&..:i uÎ ~ . ~ o.lli'j.1 

~ _;...11 04 y~ 'Ji ~ \li .J ,~~\ ü\ .J4Jc 'i\ ül~ 4..&..JI .J:!:!\.a..JI é4 ülDWI ci.Io u~~ 

.J 4.9.Jyc..J1 '-4ï~I ~~ )yj1 .J~ uÎ ~Y\ 0A _, , 'à.:i· ail\ Â..h:.. ~ ~I ?~ ~I 

.(10) ô~l;JI ul..làYI ~i 0A .i~,..:..-; . .. ; 

: 11 ~I du · '-"'I ~ ---1.S, - -· -~ ~~ 

:Division Eumycota (Mycobionta=Eumycètes) d.zAJ°bl\ ~Y)=.ill ~ -1 

l+1 J L>..S. ,~~) WJ:!J Ô.J~ ~ ~1iiJ1 .llyJ\ ufa ,m~ .Ji~.) ~.J -.:.it.;.;b! 

.1 .. l- ·- -:Il üt.lul1 ~1..i ~ -:.1\ ~I dL.AJ ··y1 · ~là ~< ·1 ·1 I~ o .li.JI ~ ~ ~ -· . ~ _y' <>'1 ï .) ..)!, ~ .) 

~~ .J~ ô.l.l::.-4 ~ ..)#:. .Ji ~ ü~ ül~ , ç.l~I ül~I 0A lAW ~ ~;i;i.,,I\ -.:.i4_µ1 

.(5) ~ t4-Î .J w.JA.lli, W:fi_,_;.:11, _µlS ~ .ll.JA ~ .dJL.414 "·Ad·,j~·~ .Ji 

:Classe Phycomycètes ~l.ll:"JI ~Y)=.ill c..W 1-1 

' .l.J~ ..)#:. loi~ ,~\il ~ .J~' ,?..\~ ~ Y.J:.' ~ ül;_;hill ci.Io ô~ wfo 
.(7)~\S~·L;·ô'" · .<.'. -:. là . t:i ·Î~·Ull_b .. .:.I\ • .t-i . • ,t--:. ... -:. 

-~ Y- t..JJ-'"' .J ~ c=: c.J -~· ~· t..J.il c- c::--

:Sous/Classe Oomycetidae 4-:· 4 .z;l\ ~~I ~I ~ 1-1-1 

~ ~ • . ~ •• • <.'.-:.. • .• ~-li '"\.S:ill - ' . ·'l\ ~ts ~ ~loi.li.-\ ô .. . .<.'.-:. ~ ~ !Y-~ r..,r-:-'' y (""l:! ~ .J - · ..r Y- t..J.:rw 

• 411.t. ~L... t_l~Î <.).ifo. ~ ~I jits:i11 l.Ai , -.:.i4µ1 oi.l. r""I ~i llA 0.a.J (Oospore) 

::Yt.11 ~.)\ ~ ~ Stramenopiles ~~ ~ 4lh ~ wl;.)=ill ~ 

Lagenidiales : 1 ~.; 

Lagenidiaceae : 1 ~ 

Olpidiopsidaceae: 2 ~ 

Sirolpidiaceae : 3 ~ 

Leptomitales : 2 ~J 

Leptomitaceae : 1 ~ 

Rhipidiaceae : 2 ~ 

Peronosporales : 3 ~.; 
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Pythiaceae : 1 ~ 

Peronosporaceae : 2 ~ 

Albuginaceae : 3 ~ 

Peronophythoraceae : 4 ~ 



~lc.::ili.-11 ~!J.-il! 

Saprolegniales : 4 ~J 

Ectrogellaceae : 1 ~ 

Saprolegniaceae : 2 ~ 

Haliphthoroceae : 3 ~ 

Leptolegniellaceae : 4 ~ 

Thraustochystriales : 5 ~J 

Thraustochystriaceae: 1 ~ 

J..o.:W l.ll ,le.~ .)S.YI L..t. Peronosporales .J Saprolegniales : ~)1 ~ J6.l1, •2i· 0 ïll ~.J 

# 
.(7) . - ')1 . 'I.A. ·~ 1-~ Œl (..)-'1J r.s--

: Ortler Saproleghiales ~J..>:lwi ~J 1-1-1-1 

~ ~ .làLl:i ~ , ~y.li _,i ~WI ~ 4.;,il~I _,i ~4il1 4ti:ll ~ ~)I o.là Jl_jÎ c}'~ 

ü\:il:lll .J-'~ ~ m.b:w .lltiLl:i u\.p.Î _,~YI~) , ;;~ ~W1 üul_~l _,î ~1~ d 2;.;fil 

.~y.li~ 

.b~ <JA u..A r.r.).::.. ~fe-' ''-i.li.JI .b.....)1 .} J:.,~ 'tfo ~.J~ j~ ~;;~_,~li _µ1 ~ 

ôJW4 "5.!· 0 ü ~J _,î ~l:.:i ~ ~~ t_,_;.ill _,, _jl.S:ill ~~Î ~ ;;~ 4.c fo _,Î 4.c fo ~ ~_;bi 

(17 7) -'11 ' ... c: ~ L ·• ~ • -;Il~ :"'\l. • .. 1\ • ' 1.5_,... w.a ~ ~ ~ ~ - ~.J-l-'~' 

: I.A. fa.Î _, ~ Î ~1......::..9 ~ ~ )1 o.là ~ 

:Famille Saprolegniaceae 1.iin'.J:;:L. .. n 1t..ôil\ -i 
oh.JI W\.ë. . .J .i::.. .-;~, Llw'il .d..a......I _li ~WI üL · Ull .=:c:\ · 4-ili:J L.JI ~I .l..:î 

- .. <.,? • .:r' .J _,.. - -~ _j'-' w.a - .. -'..>! -

• l .. ~ .1 . Il ,.i.. ·:- ':/ -;I\, l - 1'.it ~ .llc ~ . l . l\ • ~ üh ~' J\..,ahl t . -1 ·i · • , \:...-; ... -;,:U~ WC- ~ Y""'' ,;_)l ~ .)~ • Y""' ~ - . J" ~ .J-l ~ c::--- . 

4-:Jill ~ ;;~ ~l_fjj ~ ~ ,ü4_µ1 ccll:i .JLlwl <JA .i::...11 ~ J-:i3 ô..l..iljll ~).JI Lai ,%2.8 

.(5) ~)1 

~.):JI ~~ '(Dimorphisme) ~ ~4.tl ~t..... ù~ tl~'Jl,~1_,h...Î ~ üyµ\ o.1t. r.) 

.(Diplanetisme) ~..rJI 

(17,7) (Periplasme) ~ L.ij)L:~ ~ ~_,:.ï 'i ,_;si _,i ;;.i::..I_, 4. ~ ~I ~ c.R~ 

: ~I c..>"'4-Y1 fa ~i <JA-' 't~ 150 <JA y..;i; LA_,~ 17 ~-' 

: Saprolegnia ~ -1-Î 

.l'.11_,j ~· ~ ..):..911 ~ ~Lli:i ,~\ J\yJI ul_;bÎ ~ ~.J ,,,,t;.:i ~ I~ üy~ 

ôfa ~ ,;;µ1 ~ J:.,\J ~I <JA _):!#. ~ tJ~ ,~WI ~;;W...~;;~~~~~~ 

LA :"'\l .. -:. 1\ - :_ 11 I~ . .J ' ... 11 . ·"Il .Il. .L•I\ .l::u:.. . L .l- 1~ . . 1 .:. . b · '" :-. 'lS:ill ~~ ~ ~ ~ -.;;-- c..r--'+' (.)":!->r' ..r- ~ - (.)A ,.J-- ...?.-~ ...?.- ~ y 

.ll~ ~ ül~ ô..J#i.'.il o.ll. ,~L..11 tl~YI ~ ~IJ;..Î ul1 ôl~ JS J~ rY4~1 ~ ~ ,1.5_,.ül_, 

<A.J L..t..i::..I U;!Al.aÎ Œb_,...i ~ Ji,.hll ~~1 tl~YI ~ w.a c_j.=...j ~1 tl~YI ,~'jl <JA l....t..b.I 

~ t_I~ ~~.fa ôfa ~-' J-~ .~· ~ ~ ,4_,y1 t_l_,i":i'I r4' o~_, <.;~k. _fa.YI_, ~.JJ.a 
- 7 -



~lw~I dllll~I 

~ r..?Jk. _p..'JI_, e-LA'il _,:û ~ u!IS_;Y. \...A.Al Œb_,.... ~ ô.J:P.YI 01'._, ,~~ tl~'il ~,l"j ~ 

~ ~ ;; ~ ~.J-:ÜÎ ~ yüï ;; fa ~-' ~ _p <) ~ 4-:~Js.ll ~ ~I ~ LAÎ ,ut;J\ _,:û 

.(17' 7) ~~ c.§ft 

: Achlya ~ -2-Î 

Sympadially hill <JA tfo ~\ 01 .} _p.':il ~\ J\_)Î ~ (.,W:;JI \~ J\_)Î ù.t..:..:i 

,4.:é~ ~....? <JA ~ ~ tl~YI ~ ~ .llc ôy!i~ ~_p ~ ~l;..) ~UI tl~YI_, 

.(17,7) ~\ ~ tl~l ;;p ~ ~-' 

:Thranstotheca ~ - 3-Î 

4-i....ab. 'JI t. 1 YI -1 · -- , _ 11 \~ wli · u . ...ii , 4..J YI t. 1 YI · u -~<i · 11 ·- • 1 lli. ~ 
- • , ~ ~_p..i.J ~ -~ ~ - -' ~ .J~ ~ u•.;.= 

.(17,7) ~1 ~ tl~i ~ é:.H tl~YI ~ r.} Jy y~_, ~1 

:Dicfyuchus ~ - 4-Î 

tl~YI ~ J:i,.b wllj 'l ~_, ~ é:faJ .y! .d. 0 =;-i 0 ~_, tl~Y\ ~ J:i,.b ~_,:JI 0fo 

.li ~I tl~YI_, , tl~YI ~ )~ ~ ~ c.J.:1l:.. yii ~ ccllj_, Ui...::i..i....? JS <JA ~I ~ ~~ 

-(7) Ü*ÏL;.. ~_,.... ~ ~ ~ 4:é~ rl_,.lll ~ ~ é:fa--' ys.i _,\ 4lli) ~ti -oy ~.P 

: Aplanes ~- 5-Î 

__ -:t t.1 ~\ · .... < ~ - • -~ :'.:)ü, 4.J ~I t. i ~\ .u 1 ... < 'J\ ·-·1 ~ .i..c.I ·t . .J 
~..r"-"' ~ U"'::- c.3..)A-1 - - _, ~ _)~ ~ .>= -'" ~ 

jl~ '-:-l:HliYI 01'. , .'?;; fi , tl~YI ~ J:i,.\J wlljY ~-' , ~ ~liÎ ù~ ;;y!i~ yüï tl~':/1_, tl~YI 

. (7) .u... tfa-' ~~ ~ 

: Aphanomvces ~ -6-Î 

~i d.l c.§.lll A.laevis ~\ 11'. tl..}ÏÎ Ai_, ,-A\_, ~ r.} tl~YI ~ .} ~l~Î pfo 

0_,lll Ü"' c.>0.;.a.ll u_;a.i__, ,~~ ~\ wl:i\.:.lll ~_, r..?.fi...J\ .J~I ~ ~ -uY ô~ ~~ 
• (7) y~ wl:.lll ~ J_,b c)c. J _,.... ~I 

:Order Peronosporales jll.;~J-ÎJ.»: ~ .. r2-1-1-1 

~1_,:JI__, ~_;_;=;-..}\ J,a\_,:Jl w~ ~ J..?Yl F r.} jll_;~..}ÏJ~ ~.J ~ ~ 

:(6) ~Î Jj~ ~) ~} ~b.ll 

Famille Pythiaceae :l.l"'.l:.;2l\ ~il\/1 

Famille Albuginaceae :l;ï;7 _,!il ~1/2 

Famille Peronosporaceae:~~ _j3 .J~I ~1/3 

o.lA J\..;iÎ ~ Ji!, ~y\ jll w\:i4.ll\ ~ ~ ~_;li o_~ wl:.;h! ~ ~w ~_;li ~ 

~ 0'11 ~\_, ~\.;li ~ ôl::JI ~} ~WI ôl::JI <JA t.d_)Î ,-,l9;;\ ,ill, ô\.:=JI .} ~~ y_,LÎ w\j ~)I 

~\ w4µ1 yjl;.. ~\_, Pythiaceae ~ Jl_)Î ~ ç,~y t+l~l <JA .J_,hill ç,\..Jc ~ 

.(7) ~ftl Ji c.WI r} ~J ~ ~ Jl_;i~I u~ 
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~/ <.::.il.i...:JI èJlj}/ ~/ 

:Famille Pythiaceae 4Jrn/i:n 4Iyôil\ -Î 

llib:l.a ~l.ll.ll ~YI ,. - ,4_i L:i.:..I u.iib l 4-i Li::..\ u.iib l 4-i .-;11 l ;:.WI . _g 1..i...il ,.ï\ ~ - . ~ _.)_ -- .J _.) • • , -- .J . ..J""".J ~ ..rU-

:·<"'~ bYl~l · lw 1_-:L~ 1- ,. , 1.1-:-:-: ,.4..il:Jl · '~l...i 
J-"""" c>' . 1 c.>4.J - .J ~ ~ ~ ~_J ~ ~ - ~ 

:Pythium ~ -1-Î 

4j:J3 ,wl2;.7,'J\ ~ ) ~l~l ) ~\.:.llt 4li:ll J~3 ;:.Wl ~ 3i ~yl\ ~ ~.J ~l_,{I ~ 

Pvthium t_,.ï ~ Jb.ll y. ~ d.J..i~l ..b~ 31 ~YI ~ ~ ~)\ w'û\.:.Jll J.~ 4#.b tl_,.ïÎ 

.(7) debaryanum 

: Phytophthora ~ -2-Î 

~j é"1 ~ ..l!3 'o..l_p,.3 .llc 4#.b w\.:fa .)l ~y.w ~ ~.J ' 9.?• ;.,ni\ ylp .llc ~.J ~l_,.ïl ~ 

,. ~ ô >lw li:i:Jl · t,: = wlilll L:i::... · 1~ \..i · '-~11 ,. , 4-ic.Ll.b.....::i\ ç;. l · . .J 4..iLibll ç;. \ ·y1 wlW...al 
~ _J y.w • - ~ . - ~ ~ ~ - 1,_.J ..)A ......... - - 1.- ..JJ . 

: · ·'- l\ 11\ ç;.\ ·i ~i · . ~ U)l.;jL <le -~ ·.-:11_ 11 tlS . ...s d~ 1 --• J,.... •• ~ wWl L)b. · 
(..)"'-"?-' 1- ..JJ 1. UA .J • • • , ..,.- -----.. W:!-'-'"""'"' ..,,..-.J ~ ~ . - ~ 

citrophora3 O.J.J~ )~3 V'lb1..b.:l\ dû.J..l ~ ~ ~~ Phytophthora infestans 

.(17,7) lA.)..a'.i ~3 .:_.\2,;...nll .J~î ~ ~ c..?.'.lll Phytophthora 

:Famille Albuginaceae c.?"""~_;.:l\ ~-y 

01\ ~· .lc.~ ~ W.o JiSÎ ~· Albugo .Jt Cystopns _jÂ l~l3 l...ù:;., ~ o..là ~ 

~ ~~\ t ~ 'J3 Pythiaceae ü:Wl ~l ~ ~ y. lA ~ .bii 4-;)~l ~ li~ tl_,.ïY\ 

Î _,.11 wlili ~ li..i.b...o 4-ülü wlc. l- . t:'L--t ~\S:i:i · '-li \,.là ç;.\ ·i ·L4..ic.\.l..-l\ ç;. \ ~ _n 3 .)~ . - - . ~ r..r- c.;:u=.u . (..)"'-"?-'' 1.- ..JJ <..J! - 1,_.J .J"M' 

; ~ }i\ w4Jl1 JI .J) 

: Albugo candida~ -1-y 

,~\ ) ~.'.l:lll ;:.~Î ~ cill.'.l ~\3 ù_,il.J\ ~YI ~3 -4;:;1. 0 1\ ~ w4i ~ ~ 

.ô~3 ô~ t_l~YI c)A <.J::c_,.ï ..i..P.-3 wwYl ;:.l..WI ~ _.3:!.AJJ 

:A.bliti jA.portulacae ~ -1-1-y 

. .d.li:ll ~ ~ 

: A.lponoeae-pandurauae ~ -2-1-y 

.li_,bJI lbl.h:JI ~ ~ 

: A.occiteutalis ~ -3-1-y 

.. ·u 1- . 1:,.-_ c::-: . r..r- U:u::Ll:! 

:Famille Peronosporaceae ~l~.J-11.,».i ~ -[ 

(Downy · j.ll · WL ù - 4.J:jw · l l ~ , (7) Jib;ill 4-i k:..l -&li::.. ,. - ' -1< 1 - bÎ ~ u.a ~· . ~ ~ . u.a ..)A • • . _.J . .. - ~ ~ ~ . 

~ ,,d.!l;il:Jl ~\p. t.fo. j 2°îi c;ll ~l+l\ c>'U;..'iî ~ \..l.le .d.;.)~_JoÏ.J~ ~ ~3 mildew) 

. (5) . 1< :.11 .d.liL:i..o ~b. ~l 1- Li.:.. YI 01\ ' _j ~ ;. ·- 1\ .l:Jl . - l\ . , - -: ~ - . ~ p.~ (.)"' . .....-- - ..JJ~ _yw ~ 
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~lüü..all Wlll/!~I 

: Basidiophora ~ -1-[ 

J_,lb:i... tl~YI J.ob. 'Asteraceae ~ w\.:i4l ~ Jü:w..., B.eutospora ~î 0:!C-~ ~ 

• ~.ll:. 1 · "llil J.l L~ o ~ ~~ -' ~ o.lil · · ''" ~ , .li\ jll · ~.ll:. ~ ,.. Je · ~L -· UA '+""' '-' ~ .J:l - _,.... ~ .J ~ -' -' ùA - 1.-i'~ C · ~ 

.(5) ~LJI tl~YI 

: Scleropora ~ -2-[ 

.i.ic ~_,:i~I ..l=!lpll ~ ~\! t-'.J! o..le ..iJ.fa y.} ~Y' ~__,b ~ ~1.::JI J,ob.ll 

.(5) \+o~l 

: Plasmospora ~ -3-[ 

~\pli J.o=u ,~~~ o~ ~~ t-'.J! ~w ~J ~) r.)A tfo ~ ~_,:i.r.Jl J.ob.l\ 

.(5) ~\.:;JI t.J!Yl ~~ c) o~ .:.i4j ~ ~Ji.r.JI 

: Bremia ~ -4-[ 

~\~_,, c,5.:bl\ ~ 4.,,wut t.J!YI w4~_, ~ 41.ti wk.fo ~_;_r.Jl J,ob.l\ tA 

.(5) o~ .:.i~ ~ 4J~ ~_,:i_r.Jl 

: Peronospora ~ -5-[ 

.(5) ~I ~. ~ ,. ·- 11 ~\ ,-...ili....JI ~ '-1J.l.4 · 1'" ,. · --~I ~~ ~b ~ " ·- 1\ · 1 WI t -fu 
- -· - ~.fi"' ~ .J . . - . . ~ c,.s+= . - .r- r..F' ~.fi"' UA _,.._ 
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~ts:,, J ~t wf.:.#f uc ~t {L.i1.µlt t.fa'-rYI êtl__)I ~I 

~ 

\ - ··· 

'n:~~1~l~ 
.:·~-~ :- - -T -3;;~·--;:t.::_~,..~~·~ -~~z 

www-biol.paîsley.ac.uk 

Phytophthora in(estans J=i :1 ~ 

:~l~~I -3-1-2 

Î W '- 4-il....a ':li · -'~~• ""::.iu ..lll '- whill · .d...i.jl --11 i:-1 · \ri '- · · .11 · 1 1 --t:.~ .J r.s- . , ~ .J r.s- .J . (JA - ~ fe r.s- (..)-'= ~ (..)-'= y:. ~ 

e,;u ~ ~1.....a )11 <J4I y:.Î ~ ~ ,4..! .J-'11 i:-1 Y.J ~ r..:i ~ ~ , ~'-4 ~ ~ -::.i~.J_,n ul ..?­

. ( I 8,4)4l _,b .dgs.7.ï .J e,;w1 u~ ~ _, Ji...Î ~l ~ '~ c..>i ~ 

1~ ..» ~ ~ ~ ~ ~ c;.l'-4 .J 0-'1 -:il~ ~'-4 ~ ~ ~W:JI ) . .A'.i ~ ~~ )11 <J4I y:.Î ~3 
.[2 ~] (16,4) ~.Jl.9:i.a 3 ~l.fu wlib. ~.; ~ ü':/6..ll ~.; _, ,l.yi'.ill <Y> I~ 

http://cvp.cce.comell.edu/ www. agen. ufl. edu 

ôJJ4JI .J ~I cJ&- i~I ~I ~l..FÎ: 2 ~ 
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I. ~- •ES... ~/ ,.::;{..J µ . ~/ ~1...t.i.11 . I YI l_}I J...,,.j}J ~ J ~ ~· .. u= .. ~ . u-::.r et 

:~\.!__,JI -4-1-2 

.(18)~_;.Jl 4.....3 1.i.. wl.l...aÎ .b':~,,.1 •!• 

4-.:l...a.JI ~l.b.:11 wu .J.l ~ ~13 ~ l .Jjll ~ c.j _,t.ilS 4-.. ,.:., 1,,. 0 l\ y..JI wLl.J~\ ~ liül •!• 

. c,~p:ill ~ ~ 

.(4) l"l;Î ~ wli.J~I ~ ~ Jb.!l: ~l~j3 ~~\ t.)~I ~ •!• 

:W~l-5-1-2 

~\ J LJ-':lyJl 4....Jli..J\ 4.J.l 04 ~jl l"~\:l~\J .J_,L.._,sll ôJyj J ~ 0jljWI ~\;;le\->" •!• 

. (4) ~~~Lill 04 ~j: ,lj\)1 c.;JJ'll 

.(10) LJ-':lyJI 4....JliJ c_4..JI ~Î l...A .,#llJ c,.;l'l!_,ll _;)\ •!• 

: üal.J\ oÏ? )oQ-2-2 

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

~ i.} ~ .J ;;~\ ~yJI d} .... 'jl :i..l_,J ,ylY.JI 'c.J"-ÎY ,y_y..JI ,J\yJI Ü"' ~~_;.JI I~ ~ 

.(lld) ~ ~ J_,Jll 

:(ji=,;.-1\ J,.ala.l\ -2-2-2 

~ C#.lllJ Peronosporales ~.J ~ ~ C#.lll Phytophthora sp fa LJ-':lyJl l1t. ~ 

..):!iJI ùJ~l f'Jlii ~\_;::.. ~J (Oospores) r..:..i\.J~}J.'-: ù_;a.:i ~\_;::.. ufo..J ,Pythiaceae ~'Le. 

.[3 ~] (13'12) ~l_p,J\ 04 t~ \~ ~ ~ .i,:j~ Ô_)_JJ _;bill 11t. ~' _;hill ~ ~ 

i 
\ / ; I 
! ' 

/ I 
.... --~' l 

-· 

~ .: : :1- ~·--

, ~, .. ( 

www2. uni-jena.de 

Phytophthora sp _.)=! : 3 JSJi 
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!+i:J!S.. J ~! w!,:_#1 iJC ~14,µ1,ll}l LJi=ly.YI ëtl_}I ~! 

11 Î · - ~ · .C'I\ i..:.iL ~ 1 .. 11 · r.:~~ , · UI 4.c.lli ~ 4,,jl:i..i · _('-:-: ·1 YI · .C'll i..:.i~I .l.i.c 
(.S", _p....u _j ~ ~~ '+.:', u:<= u~ . u_,........ cr. .)~ ~ . , 

.(5 . te'~] (10,4) 4..il'.i.JI ~L l:JI 1\ :IL ,-: -:1\ ~L.JI 4-i.i'·'I ~I ·-'I '- "· · . c-:-:1 \ · Î é..le ~ .J . . C.J c..s-, ~ <..? . ~·~ ~ ~ ~ u_,........... ~ _;;::.. 

www.path-old.etbz.ch 

Pvtlzium debarvanum .)=! : 5 ~ 

: w.i=I~~\ -'-3-3-2 

i..:.i ~ .n .·.oi.._ 1 . 1 ~ ~ .-:11 -1... ... ~ JI ·~ y . J. i..:.il ~Lli i 4:i.itl\ -·, .11 ~L....:i YI ~ Y' _j .J~ V- ~ . . ~ . ...>"' c_- y ~. _j . .r . _j . .J~ . ' 

.::..i~) ,.4 .. u:ill ~ J_,.9 wl.J-l\..:ll .J~ ~_j ~L....:i)11 .J__,b ~I o~ ~ c>=...;.Jl .J__,b ~..J ,i..:.i\.J.l\..:l1 

~3 ~_jill F r..s~ .l.i.c o.J.l'-:JI ~ ~ ~jill ~ e,5_,.9 i..:.il.J.l411 .J~_j i..:.i~)11 ~ ~1....-'j\ 

~1....-'j\ .J__,b ~\ o~ i.} cfayJI .J__,b ~..J ~jill F J_,! o.,;:.41' cY> ~YI ~j:;J\ .bL4 w_,...:ï_, 

.(6 ~] (10'4) ~yll ~ J_,.9 wl.J.l'-:JI .J~_j ~ ~ 

www . .ndsu.norlak.edu taropest. sci. qut. edu. au 

Pyt11ium debaryanum ...>bi: ~t-.:i"ll ~l...P Î : 6 ~ 

: 4-;Li_Jll -4-3-2 

-~)\ ~ J\.l:i.c';l\_j ~jill .} ë.l,j\jll ~_,b).1 ~ ~ •!• 

4..c.1.Jjl\ F. ~..J ,u~ ~ ,~\ o~ 1.49;9.;. '~ c>=) cY> J:i,.W\ ~Y' .J~I •!• 

.(4) J,a)I ~~ 4.c.1.Jjll ~..J ~\ .492~<1\ 
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~LS... J ~I wy_#J iJc ~1 J..t.i1.µll u:af.rYI é-!0}1 J,......ill 

= w~ -s-3-2 

) 75 Captan ) Thiram: ~ ~.:i~ wl~ ?\~y ~ 1.A~ .J.Ji:JI U..La..a •!• 

e;~\S-~\.94 ) Vitavax ~l.!4 ) Benlate :~ ~~ wl~ ?l~y l;l::..b lA ~ 

.(4) ô.J~ ~jt_ 5-3 J~ ~j.J ?ly~\.!~ _,i 

0-4 Cj.Y' fa JS1 fa ~ J~ % 1 J#. fa. Y} ~~ .J~I 4.!~H .d_:_,......JI ~ .d..:fl ~ ~~ •!• 

J:i! t...-9:! 15 ~l 10 04 .!\_,:;:;_, ~ f1 0:!-o>.! ô.i.J ?4=-- ~~ ~-' ô)fa. i.SJY f1 ,.d_:_jill 

.(4) ~\.))\ 

:t;J\ tJ\ )~~\ ~ wâ }oQ -4-2 

: c)l..P.JI ~...Jjlll -1-4-2 

~_,b)\ 4.4~ ~l ~ ~ c.;~I ~_,li i_} t..ab ~ dl_,..Jl .J~Î c.sk ~yJ\ 11\ ~~ 

.(4) ~_,_ï ~_;JI ô).,;.=JI w4.J.:i_, ~.,;-JI 

:~~I J,Als.112-4-2 

&-' Pythiaceae ~~ ~l yr 0 ii.! c.;~ Phytophthora citrophora µ\ ~ yJ\ 11\ ~ 

.;~I ).YH t..ab .d..:b)I .d..:fal ~ 4n il.J~YI c.>"~YI_, ~l_p.l\ .;bill" ù.,S..: 'Peronosporales Â..:'.i.J 

~I W:li_, ~ _;k 4...J::.. wl~ JS,..!JI ~ ~ ) ~ .d .!'?' ;I .J~ YI c.>"~YI _, ,~1....ü.JI _, .d..:~ 

~ 04· ~I ~I 0-1 ~fa ~1t. 4..i:._;..» 40-5 .)} 4:i~ ~ ,ç.W\ .:ife_, ~ ~.J.~·}il 

.(4) ~'.)~Yi 

w4.J.:i ~ e;Î ~-' .:ii_, ,~jj W)LJI .b_,~ ~ w.)ji \jl :;~~ wy~J d~~ ~~I ~l..r.Jl ?fa 

~ J:il:Jl \~ ~ J_,bl\ ù ~ rl-' , ~ ~ J.:i25 ~.?- ~ .d_:Lo'j\ ~~ _, ..;bill .bW:; .} _;::o..n 

.(10) e;'ft 

: ~1~~1-3-4-2 

~Lo'jl Î.:i.p _, '.J~ ~ .d ~ ,l+J .d.!"·f)I t 3 _j.ll_, }~Y\ t-'~-' .J~ ~y>l\ 11\ ~ 

c)J c.;.:iJ:! L...a Ulill c.skÎ ~l .d..:~'jl .:i:iA'.i ~ ,.d_:ji.ll ~ 04 .d..::.;ill .)J~ ~ ) ~tl1 ~ ..l..i.c ~ 

W · ··" .·.~ ~ .(4) ~ w\ ·1.~t.i ~ i ~ ~-L 41:. '"Î ~ W 'eâ9·ti 1 -.t . _-: - u.a ..)A'' ....,. • • :U ~ .) ...r.. . _, . ~ ~ Y-' . - .) J ~ 

.(10) Â..l~ ~ ~l.J wlj ~_;k ~-' J~YI .)c. l.A.:ife_, ç.~l .JWli ~ wie 

:~Li.jll-4-4-2 

~, · Ul\ . l". liA 1 Î t ... ~ LlL. · .<-: ~ L-: ... \ • ~ -1\--l\ ~ l...ii:..\ <....J=-.J •!• ~.) c.;.w f'.J U......:1 ~ '-'_,....... - ~ .).) • c...- _,_ .) - . . -

'l ~ .d_:ji.ll ~ 04 ~ 30 WC. Ji: 'l t\J:i) c.sk ~'J~ F!I ~b:i.ll ~ wfo ,) ~ 

-c.;)\ o~ ) ~.Jill ~J FI 0~ ~ 
.c.;)\ ~ ul..,.....'jl ~.:it:. ~ * u_;.i- c.>o .'üfu...JI ~l.J)I w\.:1.-Jl.: ç.~'il •!• 
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l,fi=it5.o 3 ~! r..:i?t.#J Je ~! ~YJ.11 ~!y.YI é='0}1 ~! 

J_p. ;y_y1..i yb~) ù~ Jt,-:i....y ~ ~1rn_, _)t:,....;.'11 .J-'~ t..?Y' ç.t..o ~ F- r-W.i.'11 ·:· 

·.J~'JI .J~ 

.(4) ~YI ;;~1j . j -.:..i~ ~ -;I\ ~\&.JI 1 • YI~ •!• _). ~ r..r -- - _)~ . . 

: Wl.S.JI -5-4-2 

~ 1 Jl_p. ~ ~I ~'11 0-4 ç. .» ë4 Will1 0-4 ~~\ ç. _?.JI ~I j~ ~~I )~'11 ~W 

~\_, ;;~ o..il...i üà.i.i__, ~~l:i~\ ûl.ilwY. %1 J~ c..r.JI ~ ~ 1-l'l~ ~~ ~\ A..b......1-"i c:tlb _, 

.(10,4) 41..;bS 'ô..il.o) 3..l.)-"! ~ Ji.a 

: ,ftè w w:-w W:-1 ,..aÎ -5-2 

\.+l ~ ,~411 ~1.Jjll ~6....JI ~ ~ ;;~ ~Î <.:i\j ~1.JAÎ 4.c~I oi.l. ~ 

~..;b· ,~L..o )11 ~ ~ 0-4 ~le ûl Ji..- .} ...,:ë jll c.;.a4-:ll c.;.al yÎ ~ _jl..!:ü _, ,;; .J_,.h:JI 4..iJ4 1) ~ 

.(4) ~_,li.JI l3_;b_, ~~ .df2;ll w_,.):JI 'r.S_,.l.JI 

: J: Lo fa c.;.al y'JI oi.l. ~Î 0-4-' 

: ~ ,j~W ~~1 -1-5-2 

: c)l.;i+ll ~\ -1-1-5-2 

.(21,4) ~ ;;~L..J\ ~\ u_,_;l:J~ ~pt~~ t..j~ ~_,il c.} ~G.. ~ c.;.ayJI ~.J: 

:'-"2_,,_ll J,.aW\ -2-1-5-2 

&--' Peronosporales ~ .J c)l ~ ':?.il\ Plasmopara viticola _;.b.9.11 c.;.a yJ1 li.i. ~ 

~I J,::..l..i ;;~ ti__,__;S ûL:t.- J,....J:! _, JjWI ~ ~ CJ:H ~ t..?.ill 'Peronosporaceae .d.11.c 

. l.\ç.\~ ~ 

~~ .} _)~ ~ ~fa ~1 4n ;1.J~':!t Ù"~y1 J.at.:.. ù~__, ~ ~ tfa--' , µ1 r-~ _,_...l: 

~~ t-'.) ~ ù~ ~\ ~_, &9.J ~1J .;b.911 1.41 ~Ji..r.--\1 J,aL:JI_, ,_;si ) J,al_p. W)I.:; 0-4 4..ifi.a 

~ ;;~ ti~\:j t-'.) c)l ~~ t_,_;Sll tfo-' ~L:Jl ~YI .J_p..Jl ~ ~1! 41_,J ~ ,)~ ..ilS:j 

. l.:" '" 1\ ~ ~\ Î \..iSÎ l. .l- L!irî Ô u...A Û~j 3-2 1. .l- ~ 4j~ 0 <.:_il)·'· -- l.hil\ ~ - -· -· _)~ Ù"- ~ ~ ·- '+.l"""" Y.F -"'6-': ~-' e" 

ûyl...aj ~ ~ ;;~ ûllt......J cl:Jl ~l.J: ~_, ~~ <.:i~ 0-4 ~l.J~YI W"~ ~ 

.(21,4) ~ r.S~Î d.:i~ c)c. ô..l:!~ 

~.} ~..;b Wi 0-o· ~fa ~L... ~I ~t..r.Jl ù~-' ~l.J~YI ~1· <.:i~J 4..-,;; r.;_,..i...11 ~ 
Will .. 1 .. ;, J .l.:. ~ • ,4-; l..\~Î ..iii:i '~ :. H.::.li·'I . ô ,,.,..'&;; ,-;i ~~.li .. , __ l\ -. ~ ~ ..? !..?_,....,.. ç. .)_J-_j ~ -' ~ ~ _,,. l.).4 ~ _J- -·-'6-1' ~ .ft"' ~_, 

ô~ . i ô ~\ oi.l. · LO.I\ - 'o~ · . - · 1jW\ û'wl1 . ~ .!.":I\ 4.::..:i.! . j ~ ûl.J ti ·i · · .c-:1 ~\;; ~ _).J ~ ~__, - c.>H ~ _, u-i • ~ ..r-' ~ . ..Jo:-l (.)-1~ -

~_,.lJ ~_,..i:J ~ ;;)_rJ\ û~.J..l y...jÎ_, ;;~\jll ~_,k)I_, o).;:J\ u_,_;.I:J ~ Lo.J: 18-5 

·'1-·f· . :.·~·· ~ ,~ ·· :·~- , 
"I '. / · .. . 
:'. 1 • - \ - f , ~ 
• \ • :_l 1 

. .... -l • " 
' .. , \ < .i;- 1 
' , " •17 .. : ,' i>....... , -. 

I -··- '6? 

.[7 ~] (4) e-
0 24-0 18 
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~tS,,, 3 ~! wy.,;k#f Je ~! ~y;Jt Lf:fy.YI é!0i' J-,.ilt 

ç..("') 
~r-~ 

il . 0 !Il f) 

~ lï'o q 
0 B 0 1 '--~--

.· 1~~ 
~-Yf u 

~\ . \ 1 .-._ • 1 ~-4'" 0 -/,'1l~ I . . · 'i ' I • 

\, ·:0-1 Oot;j -.... ___ ...... -~ 

ipm. uiuc.edu 

Plasmopora viticola _;hi : 7 ~ 

: ~lr~l -3-1-5-2 

c3.J.JC 0::-: e;?.J .;:J w.,l d~ t}-! ~ c,.;k cJ1..;..,)u <..j#1 eUI .)c. u-a..;..11 cY=l.JCÎ ~ 

· · · lci...11 -1- ... 11 1- 1 - '-1.ii ,(4) -4..il...oYI ô~ ~L 1 . -: - L.o ut::.:; 4:i.\L c.1 • .i...... Î ,(21) 4-! -11 
ef'.J .JAJ ~ c..- ~ ~ ~ . ' . ~ . _J- .J .)_y• 

w_,..ü La wl-~Y"'.J ..;~1 0A cfa ~1 ~..;~YI CJ"l:!SY1 J,al_,::. ~ ô.J\..:.c y. ' w_,l.11 '-i:.L..J ) ~\ 

t.?~Y ,(4) cJl..;}il .h!1....ü:i ~yJI :.l~I .llc.J ~I w_,l.\I c)J J~.J cJ1.J.JY1 cYi ~~ cJbWI ~ 

~.J~~1 J,al_,_:JI .yk. ~.J WA.~ ~_,l ~.J ~_,..;ü.J lA~ c)) ~l.J ~I t.Jfi1 ~Lo} 

~jll .La\ ül . Lal....:i 1.-:.L-: l\ 1.-:.l......::i\ :, ' ~ -4..it...dlU 4 .. J.ilill Ô.ll~ ô . . .:. _l\ wl .. ~l\ . . <-: ' .L~lt ~· ~ ~ ~ 1...5", "'&-": , '-i .J-l.J . , ~. ~ ~ .r-" u_,..... ~ 

J:i::.. yl...4i ~I ô~I wly'.ill Lai ,c..s.lill ù~ J.Hi3 c~I ~- ~ ~fü ~.J y.b)I ~ ~ 6~ 

.i! -.:..;l\.llc l\J ~WA.L ··11 ., _1 .. <.- .:..;llJ=.,I ~ -.. r.y 4..il....::. . _iü' -'l!lA · .J e:..- ..>=- l..S", ~ • y..=:>- I.(!-" .Y U..;;-:! e:..- ..)A ~ . U::"" .J . ~ I.(!-", .JAJ 

www.plant.uga.edu 

~l~~jll~luAl..PÎ:8~ 
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~15... J ~/ wf,;_#1 c)c ~! {uYif! (..)ÀlyYI ë!Ut J.._.,,.i}! 

: ~L!_,J\ -4-1-5-2 

_;li ~I ~ly;JI .JA (.,?""'L...YI -.s_,.lt..11 .J~ ~) ~ ,~_;JI û_p._, ~L:....11 ~1y..)r1 d..? •!• 

.(10) <Y2.JYI ~ W1~1 ~L:....11 d1.J_,';1 ~ ~~ 

4..b31....ü... dl.J)_, ~I ~ <.JA 4..:;..:il:JI t.;!l 0"' ~~I J.!Wl i"""'yJI wW::..... 0"' ~I •!• 

.(21) i"""'yJI ~ ~ 4..b31....ü... dl.J) <,?Î 0"' ~~~_,~y:..: 

<,?)I ~ ùly..)11 ~~ ~j ~-' dl.J_,y\ J"~I_, ~I ~_,b)l o..il:J ~Li ()At..., JS ~ •!• 

~~ ~ ~.:i _y.YI ylhi 1.:ij_, ,c.Ji~ <,?)I ~~ t~j ~ t-"' w~I o~ ~_;JI 0fo 01_, 

. (20) cjl.J_,Yl J'~I_, ~I ~_,b)I Jfo:l1 ~\~I 4.Sy::...: ~ t.JI_, cjl.J_,y\ ù\4. ~J"""! ~ 

. (21) ~_,li.JI ùb YI ~ 1 .JJ •!• 

~.J..?. ~ t_,_)ll_, cjl.J_,YI ~6...ijl 0li o~I ~I_, ~I ~\ ~()A wl+iJI <.ld_y. •!• 

.(10) ~l_r.JI d~'j llil_,.., 

: WLS..J\ -5-1-5-2 

4.;Li.JI t-"' ~\ ~_,b)I ..il..iji_, '-:?~1 ~\ ~J:! 'i ~ c.,;_,JYI ~I ~ ùly..)71 ~~ •!• 

.(21) ~ti~\ ~ 

'u .lie ~) wl JA ~ cJi y o..llc _, ~\ ~ _,.., c..DL=.. wl _y. ~) ~1 ml:i 0"' .J~YI cJi .J •!• 

.lot..l 4:ilt Li'.i.ll · 1'" =-- L.,..w ~\'.j ..l.J..i::..11 · ·-.! 11 · -'11 .d...iW ~.:i 15 ~\ ç. -~ 11 -. -' .J ~ . - -' - . '-?~ ~ - -' ~ - (.....?"' ~ 

.b~ cJi )4 ~_, <.:i:.;:;J <..,-i .J~ ~Uà_, J~I ~ ~~ Î~ j J:ij_, .Jl..i'.i.ll ~ ~I 

.(4) %1 0A J~ %1.25 ~\ ~I ~ 0fo 01 ~-' J..l.J~ 

: ~I ,_j ,~ >li u':?l.i.JI - 2-5-2 

:c)I~ ~\ -1-2-5-2 

.~\ ~l.Jj Jbb ~ ~ .J ''"''.: 

:~~\ ~ls.ll -2-2-5-2 

4-blc &~ Peronosporales ~ .J ~ ~ Bremia lactuca µ1 u:a. y.li ~ 

~ u_,~I _j.~ .lie ,~\ ~I tl~ ~ Jib:il\ '-#.J~} _;.hi .JAJ Peronosporaceae 

Î . 1 wè . ~ l~ ~I \ri LSYI 1 1 .. t:.-:4 ~ .. -'\ ~ ,.d...J~ .d...i......W1 -' ~ • .J a i.r- a • .J~ (.).Il a LJ.Q Y:.. ~ .)"""! ~ ~ a • < • 

wl.:i '-7'1.illl l+c A _>kil\ I~ ~ _; _r.JI ~I _p.11 J.: a;; ,~t.....-JI cjl .J}ll .J~ ()A c y..; ' 0_,lll '-#..l'u.) 

..l fa ~l .J~I LJ4. ~ JS. ~ wl:::.ï.:i t-:J Jly:.. 451 _p. ~ ~-':! c.;JI ~I ~I w41+ïl1 

-~~~ 

c,S_,.A\\ û~ ~ ,o~ wtiL....J c4)1 ~I~ .J:!Uûi_, 4.l~ 4J..a6. <)A 4;.,.i\.J~'il u.w\.;S\11 ~ 
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Bremfo lactuca )=i : 9 ~ 

: ~\~~\ -3-2-5-2 

4..Ji..J\ .. , Y\ '- wLl....a"::l\ - t:._ - .. 'l:.-: ~I lA L.c.Î . ....! wl:ililll .·,c. · · .tt • 1 Î .. 1:.-: 
- "' .)_j r..s- . ' r--~ _j .) '-i'- • ~ (.)"" ..r'' (.)"" .JC ~ 

~ 4.4~ ,_;1.J_,)U ~_,lajl ~ ~ ç.I~ _,\~y ç.I~ ~ ~ ~~\.:JI wt\.:.ill ~.illl 

J~__, ~3 ~1 t...:i:i A..:~'Y' ~_, ,~~t....;1 0 _,u1 ~l tt.p.i ~ 0_,rn ~1 y.é.J JWl ~ 
. [ 10 ~] ( 4) lA) ~I 3 w\:i~I f' jiî ;; µ1 ;;~~I wyl....a 'JI <.Je ~__, ~\ 0_,lll ~ ~ _,l 

paramount-seeds. corn 
www:enzazaden.de 

~I <.) ~ j.ll ~~I ~l...P i : 10 JS.!. 

:4.:ll,Jl\ -4-2-5-2 

.(4) ~)\ ç.\...a c) J\~'JI\ ;;lc.\yi_, u~I ;;~ Â..:jl c) ~\.J)l •!• 
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~t.s... J ~! wft_#f ü: ~! {i;Yifl r_;à/_rYI ~l_}I ~! 

w~ -5-2-5-2 

U. fi~ <.5:UI ü~ .;JI ~~ ül.:i4i\I cJi Y. c!l.E _, ~.;JI ~I y:.Î .J_,~ I~ ..ûc C )WI _,\ ~La_,JI •!• 

.(4) ç-l;Î fa .)) ~ JS cJi)I .Jfa..J 

.)}1\ J=.,lyJI ..} ~l:.. ül.:i4i\I ~L.=--1 ç-l~YI ~_,...WI ~WI ül~I h~ cJi)I •!• 

.(4) ydl 

: ~\ ,_J ,pi? j.l\ ui=l..u.ll - 3-5-2 

: ~\,#\ ~..J.j:U\-1-3-5-2 

ü'.l~ \~) ~~ J.-:.11 d~ ôç.b.J .)) c.j:.):__, ,~:._,.,....JIJ dly.ll '~ ~ ~.;JI ~J:! 

. ( 4) t'"" _,~I ..} ô _;S+.i ~~)Il 

: ~~\ J,.aW\ -2-3-5-2 

Peronosporales ~ .J .)} ~ c.j:ill Peronospora destructor .;b.9 ~ yJ1 11'. ~ 

d:.:i....ü ül.c...fa.ll o.là ~~ ,~ltj ül.c....fo ~fo ~~_r.. ~\_,:.. 0~ ,Peronosporaceae .lli'\..c..J 

ühi'il ~ ·\ -1 -· 1 ..ûc ,4..h.JI ù .1!.t k..i:i tcl .1 11 ·. ~ -:11 ~ YI t.is)il · 1 - - 1 1.îïj . , .J+l cj y:.. J -- 3-Y= . _,....,... u...s.i "?"" - . .).Y.-*" cJ"" - ~ <.s' J 

.)} dl.JJ)il J~ ~ ~ .u_,1 yé.j 4:!k. ~ ~ 0\..c.~ ç.I~ ~ ~ ~ .i_j\j ~1 41.)_,l 

'-#_;hill ~I ~ :.!_, ,.bi,...j.J ü.JAl ~~I ~ ~~I ç.IJ.;..':/I ~J ~Tu ûi\4JI y..a::..YI 0_,lll 

.(11 k' :.1 ~\..ll\ ~-·-" 1- \ ... C "t :. , ~ L;t-:_; \..,."YI 1- · :11 ~J • . ~· ~ ~ Y.:J y~ ~.) .) ~ ef'.Y' 

~~ ~.,.~?' ­, .,,_ '· ) ' .-~ 
->--f .;;;~: 

~(]~,_l .... :-~ 

:(j
J'' . -~ -

. -~~- ~--:! 
• i '!116 • 

~i~ ; ~/~-

~;;~~' 
www. thefreedictionary. corn 

Peronospora destructor J=:9 : 11 ~ 

: ~\~~\ -3-3-5-2 

~ ~ 0_,m .)J J....:ü :.i ~1 ) Wàl: y..a::..1 ~ _,i ~ ~Jà jll ~1 _p.11 ) dl .)J ':11 ~ ~ 

.)c ~ ~YI ë-4 y..a::.. YI 0_,111 c.J:!-! J:.~ ~~I ~I .)c ~ :.! '~1_,.h.... YI .)} ~ c.J:!-! ~ 

~ '~ .:,_,! ~~ :.! w_,lll ~~.J ~ j ülyù (fi~I c4w:JJ ~ ) yb )1 y.JI ~ & 

- 21 -



~15.,, J ~! w&_fa!I cJc ~!~y.JI r.faly.YI êtf_)I ~! 
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~li}~J.!I ~~l~l.,.P Î :12 ~ 

: 4.µ,Jll -4-3-5-2 

.(22,4) ~I ~_,b)I ;;.:i'L:!J ~.:iliil ~)I <) ul->"')11 r.:ie •!• 

. (4) . ' .11 1 . • • • \'.:.' -; li . 1 YI , .J ~ ~I ;; .:i ç. Lli •!• u.a ..r ~ ~ ~ ~ .) '-t?- - • .J.J '- . < 

wlc.l_;jl\ c.} .d..:~ ~ 0A ~W\ wtl+ill .:i~}_, ~..?-' Ji.WI c.} .d..:~ ~ ~ •!• 

.(4) ~ ~ly:.YI .J~ .:i~ .J_,.l,111 cQ] ~ d. o.o.:.,,l\ 

.(22) ~yJl ~_,li.. ç.l~I ull..a\rl _r.i:ia:i_, ~_,li.. ubl ~l.JJ •!• 

~'-:::Jl: .d..:~] 4.J ~ ~ Jh U.a ù~ 01 ~ .J.J~ c)c. J_,..dl u~ ~1 ~l.JJ .l!c. •!• 

.(22) ~jll 

.(22) ~U.O wlil.....a ~ wt4ll\ ~1.Jj •!• 

: Wl.S.JI -5-3-5-2 

w\~ r4Î ~ c;ii)\ .Jfa-.J ~yJ\ wt...:'lc .;~ .:i~ 4.:Jlr.JI -:il~ .b.4 wiiY. ~ 

U.a 'i~ c;ii)I .tlJj ~ ~ '.Jts.A/ fl 2 c)} 1.5 J~ Ridomil ,Bravo500 l+! c~I 

.(22) ).:JS.Aj fl 2.3 ~ Maneb80w _, Mancozeb 
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1 -~-;r.s.., ~lwl.J..#f · ~14...i.iû.i!J .· / y1 l_}J~J ~ J .. ... .. uc .. .. . (.}-='.)-" éi 

: û~ ;il\ ,_J ,~ jJ\ uoi=WI -4-5-2 

: ~1_µ1 ~.Jjlll -1-4-5-2 

.(10) ûl:c-_jll <.:..i.c.Jj 1-...lJ eJWI ç.W ~ ûl:c-~1 ~ ~)\ <fai4:1I .J.;;-;;l 

: ~ .,.,.-.11 ~W\ - 2-4-5-2 

4.tl.c &.J Peronosporales ~.J ~J ~ <J~I Pseudoperonospora cubenis .;kil\~ 

t.foll ô..»ïS 4-:i.J c.ifo ~ ~.l;!-i.,S J.al.? ~ ûl.l;!-i.,S) ~y.a.:.. ~\_r... CJ_,~ 'Peronosporaceae 

.(10) Peronospora.J Plasmopara ~ 0A J5. tfa œ-: ~b ~.J ûy_;hill c..SJi:.YI J,al_p.11 ~ 

· 4.fu · L û.W Î ûl.i.il l.....l.l.Jul 4.h....I ô ~L..i <.!:.ui:i .d...J,llj .<. ~1 ·- < J..w L. lli .d...i . ·-.:. l\ ~1 ·- n Y.F .. ~ . .J . < • .. . .J-1 ->"" . . .J .... y ~ ~ . ..~ (':!-l .fi""'' 

.(23, 10) ~\ .)_,bll 0-l~ ù~ e-1.J ~~ ~ly.. ~ ôy.;.~ 

. -9 .. l .. ~ l- \ . .l\ · .Ul\ .. ~\ ô ,-;,\ , .......;,,,i:l -:1\ ûhiS .. ~ts. ,,_ 'J ~1 ~\ ·- l\ -.;.- r ~ .. <S'"' f""" _,.,.. ~ ~ ~_.J ç. ..r- '-i'- c.r ... Y ~ .. ... r:-i ..)'?W 

~\~,~~JI~ ûl:.ill ~ji ~ ~ wÎ ~ ~\ CJl..9 ô.l}-:11 ~~\ ù.JY=JI <},~\..-.JI dûl:.ill 

y~Yl) ~~\ ~Ll::..11 ~~_,.JI œ-: ôji.il\ ~ µ1 wl.9 ô~I ûy'i_,ll y~ Ji.a c.)1.ill 

û.i=.. 4-il.-.JI '"Ll::..11 · .d...J,llj .<'t\ ~1 ·- n · . r._ 11 . ..i ;; · ·"" · _n d.:.ililll l!i .i-:-: ,(10) .d...ic -~ A.hW\ · 
.. • (.).11.l ù-4 .... ~ ~ ....P--''-! ~ ~ ~· • ~.J .. ~· ù-4 

J;:i.b ~ ..Q-; .... ~ ~ ûL-..... ·. _(. li:)l;JI . . .-'.":ll. • ~ .L~l\ ,u YI .d...i~'i\ Uà Î.lJ3 ~ .. ... ~_.J .. ~ ~ .)~· ù-4 .. ~ .J .. .J . ' . 

· ~\ t Î .la.J lu~ · .<-:-: .d...J,llj-<'I\ ~\ ·-1\ ·l,g .d...i....Li.J\ ù .l.:.I\ û::..:i 1. .1- . 1:1 ... -: l\ L:i::J\ 
(.)A .J ~ . . .. ,.r- (,)_,........ .... .>""" ~ ..)'?"" (,) • .J~ .J ~ U"-1"'-':! c.r .. 

c4Jl.J ).1wYI ~l.J-1 ~ ~.l::-ifi.11 ~1..r.Jl.J ~I f""",ya ~ ~ ~\:il\ ~L...:i'jl -:i~ ~I~ 

.[13 ~ 1 (24, 10) ô_;b....Jl 

botany .upol.cz 

Pseudoperonospora cuhenis.;bl :13 J,Wi 

~I~~\ -3-4-5-2 

~ ~ .lk.Llü ~l.J ·él' ... ~.J 4....._,$11_, )::=..li ~ r..J_,.b.:JI ô~ <fail.>4\11 0A ~ 

cJl.J_,)l.l -.j_,l....11 ~I ~ ~Llü ,4\.Jj ûl~ ~ ~ ~J wfo ~l.J ~\..-.JI ûl:.i\.+ill cJl.J) ~ ç.\~ 

0A ~\ .;kil\ ç.l...i:cÎ wc ô.Jl:c ~.J ,yl.....:i..JI û\.+ill û,ya.J rJi:î ~ ô~.l.!ill ~l....:i)11.J ~L...a.J\ 

.[14 ~] (10) u-==yJI ~ ~ . ,,.:. .7,11\ ~kJWI 
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~LS.,, J ~/ wl,u_bi!I uc ~J ~141 0~1_ry1 ~!.)! J...=i}J 

ve.getablemdonline. pp.ath. cornell edu 
www. vianrral. corn. ar 

.:i~ftl\ ~ ~jl\ ~Y:ll ~l__pÎ :14 ~ 

:~u.,u -4-4-5-2 

.(24,23) ~JliA ~) wG.....::.1 ~1.JjJ ~.Y •!• 

.(24,23) ~1.Jj11 wl~l_p..)11 t'-P}J ~.Jj.JI ~U:û.\1 ôkl->"J ~1.Jj ô.JJ~ t'-P! •!• 

.. (24,23'10) '-?)\ ~ J\.llc'il •!• 

: Wl.S.11 -5-4-5-2 

. (23) ~ ·- ô .'U....iil wl.::..lû:. 'il whlll ~\.be li ~ ~ ..b..a •!• ~.)~~ ., . · ·~ - . 

_,~ .i~ ~..,.i:)I r1~4_, ~6..ill wl~I r'~4 ~Lw ~L4 ~ts... ~liY. ~ •!• 

.(24,23) ~_;.JI ~\_pl 

: ~ ;l\ u'-W ,5 }â.Î u'-1 >4Î -5-5-2 

: J,,Al\ ,_.J ,pè ).li u'-l+.JI 1-5-5-2 

viciae fa ~ ~_;.JI ~ ,J~I ~ .fi~ ~b .tJ ~J ) .• ~'il J::lS y. 

. ( 10 ,4) Peronospora 

: .::.a'1"'·dl ,_.J ,pè )li u'-l+.JI -2-5-5-2 

parasitica _rhill ~_;.JI ~ ,J.;o..9.l\J û.illlJ ~.).l\J ~.fi.li ~ 

.(19,15'10,4) Peronospora 

>+4J\ ,_.J ,pè ;li u'-Wl -3-5-5-2 

.(10 ,4) Peronospora schachtii _;hil\ ~ 

: ~~ ,_; ,pè ;li u'-L.Jl -4-5-5-2 

.(10) Peronospora e(fusa _;hill ~ 

: ô ;.lll ,_.J ,~ ;l\ u.'?W\ -5-5-5-2 

.(10, 4) Sclerospora graminicola _rk.il\ ~ 

:.::.iWA.ll\ ,_J ,~ ;l\ u'-WI -6-5-5-2 

.(25'4) Sclerophtora macrospora µ1 ~ 
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:c)l~I ê-1.J~I -1-6-2 

.(26) 4..;~ ~\.:.. .J ~\ ~I 4.c.l.)j 0-bb ~ ~ ~ 

:~~\ J..ala.ll-2-6-2 
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Pltvtoplttltora parasitica .;b.ê :15 ~ 

:~l.;s:.'Jl -3-6-2 

~ ç.\J::-.Î ) ;;~\ )_).....=':/\ F:! tï ~1......:i)ll ~_,.l:.. ~ ê=H)\ i.j. ~fi. )_.fa..=YI ~ Jl.J_,y1 Î~ 
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.(25) ~_;.JI ~ ~I y:.Î tii w__,.l ~~ J~ .Jl,...;.YI yl..Ai .W 
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- (.)A ~ - ~ !..,?'"" .J Y' - - u - . r.$, - . ~ . -~ 

: ~ ~ c)J i.:..i4µ1 ~ ~ J 'jil.S:il\ ~..;b ) 4 .::.:< _jil\ d.i . ...::i.l\ 

~ ~ ~\3 4;9;9=-l\ wy_;bil\ _,î Eumycota ~3 ~1 üW1 w4.Jbj ) (Myxomycota) ~ 

~~JWI i.:..i4_µ1 ~_,(Ascomycètes) ~'il w4..;bill ~-' (Zygomycetes) ~..)\ wy_,J:.jl\ 

~\ i.:..i4µ1 ~_, (Deuteromycétes) 4.....a.31.Jl\ w4.;b.ill ~_, (Basidiomycètes) 

.(Oomycètes) 

o.l.\ e,,_,s <.) (Plasmodiophoromycétes) ~\ wl.;p\ CP ~ u4.;b.ill Ul:i:..:i 

~ 1~ .d..lS.t....JI ~1 ·- 11 --- ' -'~I ~Î · '' b ~ - ,.d...i ·y\ ô.l.lÜ.ii 4-.i .1..: • d ....... 11': i.:..i\~ ô ·YI • r..s- r.:.i J'?"'" ~ J ~ Y:, ? . U""- ~ :U-1 ~ ._Y.:C Y'"' ~ 

i""""4 u~ c.,i_,b..l\ )~\ 04 ~ ~Y4~3Y. 4J:iS WC. Ô.J4c ~y.:o::. ~ LJ.ifo. j; 0 îi '(8)~ 

.(4,2) u~ (}A~~ '-R~..J ~t:; ~ .iJ ~(Plasmodium) ?J:l.l_,..P4 

~li t-'->9 ~ ~ (Sporophores) ~~y;J\ J,i\_p;ll 04 ~.la.li ~..J ?J:!.lyoPWI ~\fa. jil.S:il\ ~ 

~ 4J-':!-4 'i?"~y;JI ~\ J:..b ô.l~_,.JI w~I ~ ,~y\~(,?"'~..?.~ 1+ï-a JS ~ 

~lti 4S_p.:iA ~\_p.. 4 c)} l U-O· ~ 3 Â.A~y;J\ ,~,1;; '~3Jyo3.ftl\ ~~ ~bÎ u~ ù_,$'.l 

~\ .lb:i)'I ~ '4~ jil.S:i:i ~.) ) ô ~~ ~ \ _,) <.) 4S ~\ ~1 y;J\ .lb:ij ~ .li_, d~L....3 YI 
( ·-'>) wlil -'11 ~· .l ,"'1.n: · ~ ,( ·-'>) i.:..i jl\ ·. ~<-:. (Caryogamie) ···- · "·11 -1 · ~\ ~ -Y' ("J:ly>~·~~ ~ · ~ ~J. ~·~J-J~ 

yy;JI e,>Q_;.a ,~ e,>Ql.JAÎ ~ ~~ o.l.\ ,(2) ~ly;JI LJ.i__,s:J J.# c.RJ_,.;.Jl ?t.....ii'il p.i..J 

.(4) Spongospora subterranea _)=.! ~ ~~l ~lb.:ll ~~ 

j; 0 îi ô_>.F..\71 01'. j <.) (Zygomycètes) ~jll w4.;hill CP ~I i.:..i4µ1 c.....it=..:i LAS 

yS~ '(Zygospores) ~ _.dn;j ~\_p.. 0.,s:J ~3 '~4=>- ~\.JA JS ~ .bl_,..,';1 ul~ ~ Y4&: 

.(10) ~~\ .J~\ ~ ~ .J~ ~ .)#- ~fo d~ ô.le. ~ w4.;b.ill o1\ CJ"~ 
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15 .............................................. Pvthium debaryanum ~~~'il l.)âl_pÎ : 6 ~ 

18 ................................................................... Plasmopora viticola _;hi : 7 ~ 
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27 ..................................... ..... : ...................... ....... Albugo candida .;bi : 17 JSJi 

27 .•••••..•••••.•••••••••.•••••••••.•••••••.•••...••.•.•••... u~ ~ 1..i:J+i/I t~ l.)âl_pÎ : 18 ~ 



("-­

°" °" ,....; 

3. 



~fyJI .:f...Jli 

:~\ ~ ~I ,..J\ : Luü 

15.Branes,W.C, and Epps W.M. 1950. some factors related to the expression of 
re.s.istance of cucumber.s to downy nildew, Proc. Amer . .soc. _hort .sci: 56; pp; 377-380. 

16. Cox,A.E. and large E.C.1960. Patata blight epidemics throughout the world U.S. 
dept agr. Handb. pp; 17 4. 

17. Guillaume lecointre et Hervé le Guyader.2006. la classification phylogénétique du 
vjv_ant, (3eéd) 

18.Hirest. J.M, and stedeman O.J. 1965. the epidemiology ofphytophtora infestans, Ann, 
Appl,Bfol 48; 471-517. 

19.Nusbaum, C.J. 1945. the sesonal spread and development of cucurbit downy mildew 
in Atlantic coastal states in 1944 plant, Dis., Rep. 29 .: pp: 141 -143. 

20. Vander Plank, J.E. 1966. Horizontal (polygenic) and vertical (oligogenic) resistance 
ainst blight, Amer. Potato. 43: pp: 43-52. 



~fyJI 4-..Jli 

: ~ Jli":ll ~I t-4 : Wti 

21. http://www.apsnet.org/education/lessonsplant.path/ grapedourny/top.htm 
22. http://www.nysipm.comelLedu/factsheets/v.egetabl.es/onion/dm.pdf 
23. http://edis.ifas.ufl.edu/body/vh006. 
24. http://www . .ext.vt . .edu/pubs/plantdiseasefs/450-707/450-707.html 
25. http://plantpath.unl.edu/peartree/homer/dsisease.skp/agron/sorghum/srcrzytop.html 
26. http://www.v-emp.berkeley.edu/aulife/eukaryotasy.html.-elassification au sein-des -eucaryates, 

champignons, plantes animaux 



f 

l 

[ 

l . 

:WliAl! f:t.JLJ y.WIJe'll 

11:30: ~WJ ~ 2007 c)/..P. 21 
::U...i.J.A ..:i::,.Jf:u ~ 

~~..!-' ~ 

~tw ~ 

~ ,Z,urr(afj {i;y.;.!J ~/yYJ..; ~j ~l.JpJ: iA~J 

:~1 
· )Lli .Lli , ·· · .Là J ·· · · .(".", ,~I ül.i . L~11 ~ Il~\ ül.i . L~1\ .. ... 
~ .)~ .J ~ Y.F l? _y:= y:. 0" (..)~ .. .. .....Y"""-' . c.S. .. .. . .....Y"""-' ~ 

~ oY,.. ri~ .J ~I 4..6~\ ~ l?~ ~\ .)~\Lai ,a_s~ é:_IY.i .J ~Y. <Y4Si ~ l?~ 
.~lüy_;.611 

(Saprophytes) ~fa~,~ ~i ~~•(Hétérotrophe) 4-;iüll ~1::i y,t. üy__rh.9.11 o~ ~i 
.(Parasites) ~ ~ ~ ojla ~ ~) 

... y..<:Jy _;t:w '1 3 ~ pH ,4.;1\..c ~~.J ,4.J.fut..a o)y.. ~.Jj c.) ~ '~YY.9 J..,ly::. ô.h.! _;b 
' Lw.li . 1 Î - l..La.b.I\ · -Llh.JI . _g o 'h.J\ hil\1 ' : l'·. ü\..ill.l- l...a\ Î ~I ül.i · L~ 1 1 ~ (..)-"' .. • (..)-"' _)A .J \ . .J (.,,)"= • <..,?" .? (..)-"'_)A (.J-lA • _)A .. .. • .. ...Y"""-' . . 

fa 0~)11 o~ ~.J Peronosporale :i..+i.J.J Saprolegniales J..+i.J : ~ ~.J ~ ~_; ~I 3 ' ~jll 
4..9L..aJ è4 ~3li.JI wll..a~I .J~I ~ <2ll::i1 ,~1 wyfa}I _;b.i ~ l?ill Phytophthora in(estans 

·• . 1 )/l.i :J....i\.......:o')I "-~.: 1 L ' i . . ( · ~\..i...,.iS..lf ü\.ll.l.JI (..)-"' _)A . . • ~ U""' u....:::.. (..)~ .. .. .. .. . 

. W~I ,4.;l.9)1 ,~\.,ù11 ualy~I ,~\ üy.fagJI : ~üi.JI ~t...JS.11 

Résumé: 
Les oomycètes appartiennent à l'embranchement des eumycétes, sont constituées par un 

mycélium coenocytique, la phase asexuée contient des spores et des zoospores, mais la phase sexuée 
contient des oospores, ces dernières sont un caractère spécifique des oomycètes. 
La plupart des oomycètes sont des hétérotrophes, elles sont saprophytes, se développent sur des tissus 
morts, ou parasites vivant sur des masses vivantes. 
Les oomycètes sont influencées par plusieurs facteurs physiques, et vivent dans une température 
modérée, et une humidité élevée, ont un pH acide et ne sont pas influencées par la lumière. 
Les oomycètes sont responsables des maladies végétales comme le chancre et les mildious, qui se 
trouvent dans deux ordres : Saproleginials et Peronosporale, ce dernier contient Phytophthora infestans 
qui est très dangereux, donc il faut choisir les espèces résistantes, avec l' addition des produits 
chimiques parceque c'est une meilleur solution pour diminuer ces maladies. 

Les mots clés : Oomycètes, maladies végétales, prévention, lutte. 

Summary: 
Oomycetes are involved in Eumycetes phylum, are consisted by coenocytic mycelia, the 

asexual phase contains sporangiospores and zoospores, but the sexual phase contains oospores, this 
last is a specific character of oomycetes. 
The majority of oomycetes are heterotrophic; saprophitic or parasitic. 
Oomycetes are influenced by several physical factors, are lived in means temperature, are raised in 
high humidity, have an acid pH and no influenced by light. 
Oomycetes caused a lot of diseases to plants, like cankers and blight to the tomato and potato, 
pathogens concluded Saproleginials and Peronosporale orders, the last one contains the dangerous 
fungi (Phytophthora infestans). 
The select of resistant varieties and chemicals products is the better to decrease the infection. 

Key words: Oomycetes, diseases vegetal, prevention, fight. 


