
t ' 
'!J,_.JI '1~1 ~I ()4 u~i o..la.l ~I t.JlL.ll ~J v! ~I ~1~1 ~ JJ.l 

T.taevisJ Tilletia tritici 01.;hi.ll ~'ill\ (~'WJI) ~I ~I~..>" J...O::a 

~I 

.li~J_, (%rv,o rl~ + %rv,o~_,uts) ~l!~ L>.!:!_>hill 0:1~1 o~us w.fol 

~I ~I u":>.>' ~ ~J.Y" (,?.):. ~ uU......i o.la.l ~_,li.JI t5.J ~ (o/or'J_,j\..lfi ~IJ) 
~~ J_,bll t1~~ ~jlll_, JJ¥1 ~~'11 .,IJc)'l u_,_)._, ~~ w_,_);JI ~ (~L.;JI) 
;i___i.L.....JI wJl Ji3 ~-' '-i~ ~ 0:!~1 ..!l_,L 0:!\.!J ..l.!_, (Ttritici and Tlaevis)u:a__y:.]J 
. -'" Ul.. U.L!..i A..:i... !.- .t.JWI ~ .L~tl ~ ~ · (.li..l.l.i.JJ) 1 "L .'.II c.5 .U.tl ~L _,............. .) J - -~ - (.)A -- l..j"'JJ -Y' -~ -· . 

e-b ~_,! d.JJ4ll J~ _, JJ~I w~l »b ~ ~ w4-iJI JAL u-- o .ft.,vJI ~I yJI ~ _;4-iJI 

'r---'""1 ~~ ~ ~I.J)I .lie rl:i v-1 o.l.o.!_, f""r ~~ ~ ~I.Jjll .lie r4l o-r o.l.o.! ~jlll 
(~~1) ~}'il ~J_,ll ~~I ~WI~-' %W-r' ~ wi.JJ4ll Jl_,bi ~ o_»ib_, 
~U~ ~I U"JL.. ~ ~ ·~Jlll ~~WI_, J}/.1 ~IJ)I ~ ~ %£r'-'~ )~ 
. ...! .li..l.l.i.JJ ~~ o ..l.5 t....:.:.Ji 'l:llll UlJ.J tilL... o -'i.JI ul.i...:..ll • ·A~' wl:ililll --' 11 ~I J 
'-,? - - _. .) - ~ -·-' • .)~ c::-:-J . _,........ .)J 

JA.L.;._J\ ~ ~Jli.J4 %AV _, %~' ~ ~~-' ;i......_,J.l.JI ~I uU......i F. ~_,li.JI t5.J 
.,1~)11 w_,_r.-.1:. ~ ~U~ ~~ t" ~Jli.J4 o/oro,o _,%£A,~_, J..,L.....JI Y.f:. c.S..l.a...o.!l 

JA.L.;._JI ~ ~Jli.J4 At,oo _, %W.~_, ~jlll ~ ~IJ)I ~ )1£1_, )¥1 ~~'11 
L.WI wJIJjl L...S, ~jill ~\.lh.....:.'JI .,IJc)'l u_,_). ~ %1 A_, %V • _, J..,L.....JI Y.f;. c.5..l.a...o.!l 

%' r, r 0:!-!J c.S..l.a...o.!l JA.L.;JI t" ~ Jli.J4 %' r' , v _, %' 1 t, v 0:!-! .li~J ~~ ~~........ ~ ~~ 

%'At 0:!--U )~ ~~'11 .,1~)'1 u_,_). ~ ~l!~ ~It" ~Jli.J4 %'',A_, 
~ .:i.........ci.Jjll ~ )1£1_, ~jill ~~'11 .,IJc)'l w_,_). ~ %1A_, %1o 0:!-!J %' 1 t_, 

. '-:-4i jlll 
.~1 ~~ ''-i.):. ~ ,~_):.! )~ wl~ :~l:ii.. ~ws 

:A....Ii.. 
' 

~-'' rJWI ~~I ~I.Jj ~Ll... JS ~Common bunt ~I ~~ u":>JA ~ 
uc ~~ u":>JA ~-' .(Grey et at., 1989; Trione, 1982) t:..Jl! yJL..:.:l!l IJi! ~ ~L....)'I 
Tlaevis (=T Foetida (Wallr.) _, Tilletia tritici (= T caries) (DC.) Tul .) U:!_>hill 

(.)4yJI oJ_,J.u. 0o .l:l...ll ~~_>hill JJ~I wl~ ~ (.j~l ~I c4UJI 0o rt-)4_, .Liro) . 
..ill~~ ~)I ~I ~Y-J •(.)4..;-JI 0o YlS ~I ~ ~ rJ ~~ '1) rJWI ~k.li ~ ~ 
Nielsen and Jorgensen,) ~jlll ~Inoculum ~yJI ct:illl c.S~ J.):..JI t \..S:i.)'JI ~l 

~I ~J_,'/.1 J_,J.ll ~ ~~_, ~l.l....ll ~44JI ~_>hill ul~4 )~I ~I....... i"Jc _,1 (1994 
Dromph ~ Borgen,' 1999) ·rL.c:. ~ ~44JI d~l rl~l ~ ~JL.... ~~ ~ 
~_>hill wl~4 )~I ~I....... .,~i w~ wi ~ (.j~l ~I ~l _,i (and Borgen, 1999 
,:;_y:;..._JI_, ~.)1 J~ wl~ F ~I~ JljL.. u:ayJI wi w; •(Stapel et at., 1976) 
u~ c--!.J ~ r-At.... t- u:a.._y:JJ ;i......~l uU......"il ~I.Jj ~l ~J ~ ..ill~ ~Y--' r.$JJ"il 

El-Naimi et at., ~Saari et at., 1996) ~L........:.)'I u'JJ....AA oJ~j ~ 0-J (.)4pl clilll 

!Mamluk eta/., 1990) l.J_,_;--..:..1 _, ..!l_,_J...... JJ_H! (.,?J_,......_JI .,r._;a.ll _;bill ~ t...i •(2000 

J_,_.i:JI u...----%o • ~ ~ ~~ ~~ u":>JA ui (Mamluk and Zahour, 1993 
J.,..:......:.i ..l.5 u:a..;-J4 ~L....)'I ~ 0 i_, '~M_,, ~At~U:. U:J.! ~_,........JI_, (.j~l ~4 ~JJj.JI 
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• 

ty 

G.lw~ . ..! •··· L.l\ --•~1\ · ·i II (Y•·'\·) t.:.J.!\ u...!uLaS.%i. II - . <.r ~ ~ ~ U""' ..)A u (.$". I.J::'"' ..;.o-.; (.$", 

- •• ,, uu............i · ~t.....:.l ~ 1 -" .l-9 ~.ll! ~,.l~l ·t......:... ~ ... < ~ " ·-- 11 c..- ~ ... ~ .J - y ... .J~ . Y-~ 
.l......:!CI_,.J~ ~I.J)I.J U..SU\:i:! .;~1 ~~ \..\)~ .U..t...... ~.J (%"1) ~J u:..yJ~ .;.)JI 
4W f'.le.J ~yll ~.).ill Jj''J\ c:Lilll ~~ tl..i:i) ~J .ill~ W:..4ll &-.JH ,~l.l.JI cjl....c~\.J 
~\ .J_,l:.ill t1~4 o~~_,.JI ~yll u.J.):. ~ ~t.....:.';/1 tl4 ~ .'6..;~1 .d..;_;hill )~I d~ 

.u:..yll 
1 • ~ 11 -'WI \..:...ji wt:..... . ...! Ua.ll wl .. :. 11 · .. ~<II w ~i wlli.iWll ~l.l.l ...! ~(.$". i' ~ <.r- ~(.)A~ .) - - ·<.r 

~4411 _;¥;. Ji ~4411 .d..;):..ill wl~~ .J.J~\ WLt...... .)c. J,.ts ~ .l~ )II ~ J'?" 211 _;....1 
IL....:ilw ~..lili:i.ll ~ -'-~11 wl.l.l..~All '-" ~ t.WI ~Lilli u~~~ -'-" 1~ ..l.ISWI l.....l.:>. - .ui l..i" • - - -~ .. Y-~ .J J - . .)~ ~ - .. .J-1:! .J 

~ts....ll rl..hi ~ 0,!.i fi-JI .l.:o..i ~ o.l~ t1A:! ~I .J_,ll ~ .Jt.WI ~ ~4411 Wts....ll c.:;!l _jj 0~ 
~ .;i L:kl! r.le ~l (''\A'\) Gaudet et a.,l .l.J>.! ~.(Hoffmann, 1982) .;~1 
"""'~' .ili:. ~~ ~~ u:..yJ ~~ w'J')L....ll ~yl~ J_,il.JI c:Lilll ~ r~ ~ .;..):.! 
t-" ~~ c.:;....JI_jj 0J.l .d..;):..ill wl~~ )~\ .U..t...... .)c. .lt...:lcl'l 0~ JUl~.J ,4-i.lll wl'.la..o.l~ 

~L-.:.:;1 L..i ,~u Wts... uc ~.J ->"""'l! ~\..)'?"-) y. u:.syll ~I.J.J rJU... ~ Wl..:. ~I.Jj 
:..::.Jl')\...,_j\ - l:. •• I .lL..-.......:J!)'\ · ·-II J.! .. .UW .U..ts:u Wts... ~I • I .la..l! t...... · '\ )II r:----- .., .)~ _y - . - Y"" - (.):!-1 ..)'?"- • 

·(,?"jill~\ l.le ~\ U:..ly~ ~I 
,.l ...... :!•dl...J_,!) ~~):..ill d~~ .J.J~I WLt...... ~ (' "'AY) Hoffmann .J~ L.S 

~ts... ~ 1..5 y..i 0\.l~J c.:;.l:.\.14 ~ .uw w.its ~~ (~_,..a..jl ~ )1 .ll _,.JI .J L>"l..:..lll wu ~.ft 
G -~11 ____..! wL.....:...i:i.ll ~' .1 ~I u)')LJI .l II \A . :~II --•~11 L -1\ __ .;·;1\ 

.j*' o..r- ~ . . ~ .J (.$". ..):!C .J (,?" ..?' ~ .J ~ r--
J~l'l ~ .d..;):..ill d~l r-1~1 ~ 4-WI .li.lj\ .ill ~.J.JJi ~ L.i '.J.J~I ~l 4..9~';/~ 
o.l~ ~~.J---'?' d.l.:o.. ~ ,~1 -~ ~~ wl')L....J.I wll.....:.l'l ~Ju... w'J''J.,...., Y.# ~ 

.(Kuiper, 1968) .d..;):..ill wl~~ ~~ .J.J~ .U..t...... tll:.iil .la..! :;~4-> u:..yll 

J,...:...:i ~ ~I .J.l-9 Y-~ ~\ U:..l y ~ ~\ wl'UI r-4! wL..I .J.lll ~ -l.J.,f L.S 

~.(Brent, 1988) ~WI 0.fol u-o wl.l;!.\Wll ~ o.l;!.le ~.J.JJi 01~ ~ ~~).S.l\ 
.l L...c L~.l\ __ .;-; I\ ' ·i .lt:a....l\ · t!\..i:.. .':<~\ ~\ J •. ~il N:. k-1 l...b.)\.S i .J ~ r--- U""' ..)A u (.)A • ..;-" - ..r--~ _,.. .r- .J 
)WI ~t...... ~ U..Sl!\:i:! .;):..ill ~~ r-1~1 ~ .J yya.ll u-o t...~ ( £ ·) .la..! ;;~ .J~I 
~~~~pi wl'UI 0i e;bt! ~ ···tn ~ wi.:: ... NI 0i ~.J.J (Williams,1990) 
o.l ~~ .J ~ _,uts.l~ ~ yJI .;:t. .d..;):..ill d~l ~J ~WI 0~ U..Sl!tl;!ill ~ ~i .l.i 
Line ) - ·"''~I ·~til -~ ·I ~ L .IL. i .l-9 ~trlll Wts....ll \.hi 11 , c..- .J.J • . w <:'""" .J . -~ ~ - r (.$" • 

. (1993 
.L...:b..ll J)L...:.. (Triazole) JJjyyll u-o ~\ .d..;):..ill d~l u-o .l;!.a.ll ~ ~ .lil 
· bl I..Ub ..ill..U wl.Ull . ...! L ·1.- Ji:illL :L wl.l.l..~All ~~ · -- , · WI · -~~~ · ·~I c...>--" .J • .J . <.r • .J~ 'il"' . •. ~ .J ~ U..?' U'" ~ 

and 1977) -~~ - -'" -l:.·. ·'I ..bWI · lli~ 1 .l-9 1 - <"1 ~ -w ·\:i.4; w; ~ . Lll ~~ ' ~. _,.............r-- (.)A-- .) ~ • .) -~-

~ J.Jjyyll w4Sy wl~b ~.J ,(Forbberger, 1978 'Buchenauer Gossman 
(COLEPTILE) J ~~ :»::. ·•1t ..l..4i.l ~~ ~~ . u..o..;. Wl..iJl'l · b ~ · 'Lull - ·'11 .J \ .?. - v--.J . . ~ (.)A~. _,....... 

Fletcher and ' Buchenauer and Rohner, 1981 'Foster et al, 1980) _,dl ~~!.J 

.;__;-.-b.ill ~~ J....._.,... wJ .(Smiley et al, 1991 'Gao et al, 1988 'Hofstra, 1985 
~ts... ._........1:. .u.J.l-9 ~ ~.l.:o.. rWA.l'l Y~.J ''\"'t r~ (Difenolozol) .li~.l ~.Jjyyll 
Smiley and 0~411 ~i.J .(Sitton et al, 1993) wl.....:....i:i.l u-o ~_;:t;. .J ..r"jill u:..yJI 

~ ~J.Jj.JI .;jl.:.ll ~~<...ill.....:.~ ~I.J_,ll ~.Jt.WI ~.J ~~I :;.J.l-9 (' '\'\o) Paiterson 
-~.JAC ~~ U:..lyi ~4-:i (~I.J.J 0Y:I.J.Ji) ~y~l ;;~\ wyl'_,ll u-o o.l.l~U.o c.:;.l:.\.14 
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o"L....iS ~.J ~~.;hill w\~1 ~ .J.J~ ~ .)J ~l.;..l.llo1\ w!~ ~m 0-o t.i)lbji.J 

~ J~l ~~ ~~ v'>Y' ol.;..:i ~.;_,...11 -.s.):JI ~~ (.)4 ull..:.l o.W ~l.;_,ll ~.Jti.JI 
.~jll~ J_,il.JI ) .J.J~I 

: Materials and Methods ~~ cjl\.,>bJ JI.Jo4 

c--91_,11 _,L..-~ 4-l.;jll w~l .)....Sy ~ ~~ ~l.;..l.ll ¥ri ~ :~.:~.;l+iJI ~.,.. _, 

~Y'"i ,y • ·Y/'1' • •\.,,...cl.;jll r--""_,.JI ~ '.J.Jj....JI .>--:!~ l.i~ r----5. f, 4.!1........ .)c. 
~ 'L..,:ij · • - ,uL.....I ..l.ll iWi · '-~ '-l 6:l.ll J -~-' ~Lw..& ~~ J!lb:j - ~ (.)-" c..J:!--!-1 .J ..) - ~ . .) . ~ - -- .J -- - -
, ~_,..:....-.ll o~L...J~ o ..)--:!iill ~)I 4 _,ill y ~~ ~J ~ ~4 ' c! _,.JI .} ~jlll 
.illi...J ''-?_,_Ji ~jlll ow J_,__.b.... ~u:; ui.J'u~l ~~ ~plll ~~I .Y-"'u.JIJ 
~-''low J_.l.J' ·· - - '-'1 , ~ll.JI u~u ~- ·--'1 .6...J..i~l o~'il ...:..w....;..i - .>"' "'"'"'\h' c _,...._........ .J . - . -~ .J - -
~~ w.....p.. (' '\'W, ~~ ~l.;j J ..... :~b) ~.;_,...11 ~l.;jll o)j.J ~ u-- yjlll u--
~ J~~ ~ ~ ~_,..:....-.ll ;.~'ii.J' ~.J4~Yo J~ %ii uti..._,! y,_,..JI 

· 'il ul '") - '\'1 ~lA..........ll ~~ L......lJ.J ,~t=JI ~~ '1' 1 ;<r J~ (" .J---::J Y' ..)---1..1 ~ .J..) - " (:" (" c- . 
,-,· •• :o ; '("~)'I .L..b.y ~.J ~t=JI ~~ (:'>),~~.)c. ~ro J~ (%rr,o 

L-.;!)1 J.j~l ~ts....J ,uy.; (i) "I~) ~-d.;jll ~ J~l ~~ u4kc 

.~ll.JI wl~~ tji.;.J'il ~~I.J 

~0-0 ~I<) 4...a..*ill ~,JAl (.,rl'U.....&s.liJ ~~I ~I:(') JJ~ . -- - - -
~~ ~~~ 

fertilizer ~l.li.ll J""Uo.ll PH 4iUll u~ ~jill ,.1,1 ~I 

r.JL. ~LjJtill 4-1......11 u~ ~ (,....) 
~ ~.~&.AN Pz05 KzO ECE t.WI ~\lOll f f'""lt J..J u1... ~ 

% MS/cm % f f'""!t % % % PPM ppm ppm 
Humus 

1.32 18.3 34.2 186.9 7.78 0.82 46.6 132 2.47 52.9 25.1 22.9 20-0 

;;.,.,..I..JJll ~ r) o~'l....JI ~l..l.JI UJ.foll -Y 
_, . 'I J- L 'I .b........... - ; 1 .. ,._jl.._,. I . u.. ~I . _! ~t...JI '\..WI '-? _,............. ~ .J-l-" c---::' . '-? .J ~ c y. 1.,? c 

.;L....h.'il ~ ~ LJ--S.l.J ,~)I.J "~I ~ J)L:.. ~ ~ 'r-"' i' Jl_,:.. 
'(r-" oi,.) '1' •• V /'1' •• i r--""_,.JI ~ J_h.ll ~ Jy o ., .1\ ~ o.fo J)L:.. .d.lh4JI 

, :_,.., '\,O+ .J--A Lihkll ~ o)~l ut.;...;.l...J -.s~l .b............jWI 0) .... ...! rlc ~.J 
.j--C o .;1 ~~ 4 .;~ ~ J_..i:j .J ,..1:.~ .J ~L...:JI u.J-ilS ..,~ J)L:.. ~~ .;fo..J 
J)l.....:.. ~ Jy o ., .11 .,_-.i ;.~ ~ ~~ ~_,.J..)l ut.;...;~ .)ci.J, :_,.., • 

. .;4i.J J.J'il 0:1y!.J ~~ J)L:.. t.~.ll~i.J'~~~ u.J-ilS.J J.J'il u.J-ilS ..,~ 
Y • • V /'1' • • i ~_,...11 t) J~ .,.._i o~ Jj.i. oJ.it....JI ~l..l.JI ~u~l (Y) JJ~ 

ul~~ JYi ul..w.:!l Jljl J.~ Y<!l I <!I Yu ~ 

38.5 34 23.9 21.1 18 15.8 13.7 19.3 c0~1o)pll 
23 18.6 9.4 6.8 4.4 0.53 0.7- 4.6 c0 ..s.;......JI oJ!j>JI 

3 5.2 7.9 3.2 18.7 11.3 6.7 0.9 f"' <l)...ll JHI 

28 49.2 50.7 ' 53.4 73 71.7 62 56.7 %"-/_,lo_;ll J..la.A 
12 7.2 4.9 4.1 1.6 1.5 1.07 1.9 ,...ft.!lll 

60.7 60.7 58.2 47.2 38.7 25.1 20.6 20.6 25.5 
31.4 31.4 26.7 19.2 14.6 10.2 ' 6.3 7.6 13.2 'OJIJ>oo 4JJ 

30 30 25.5 18.5 14.4 10.3 6.6 8.2 13.6 
c0 ~jill 

28.8 28.8 28.9 18.3 14.7 10.7 7.8 9.9 15.1 
JL...c.'il c) 

27.5 27.5 23.2 18.1 15.1 11.8 10.1 12.7 18.1 
,.... 
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:~1 Jl.jo4 _,. 

:u~~~=-' _,. 
,A r~ ,irL.....!. d rL.....!. =..,.....-A.J L..i..hl.JI ~ t.JJi '-:?..). ~ ul.l...:.i ~ .J~I ~ 
. ·-- . 'I I . . . ,_ . - f I ;;i \... ·- • t • I.. I . i • • • ' t • ~6 . ., ·~ ~, ,, ... ,_, ~!"'" • '-lu.o..::oj' o~_,. ~-~~ '' ~-~~' ·r....,. 

LA::.L..:lcl C==.J~ -ilii.....S_, '(Common bunt)~~~~ u-'=t.J---A 4..._,1.i.. .)c. 4-:i.J~ 
. t""I.J Jl..l:...i .)c. 4.c I .Jjll 

:~1 )¥1 ~~~ :-Y-1" 

J~ r~.J (%'1"V,o riH +o/o'I"V,o ~.JutS.ll) _;::.L...... 0- ~..ft:.J ~\..!~ _, 

.)~ u.b /Cf.' 
r~··•--:u J..,jL-,!jlll wU:l..L... U--o .J--A.J %'1" difenoconazol u----o ~Ji:l_, .l.l~::. -'1' 

~ .l..-"-) ~I 0----t J_.' y .JJ~I 0----t Cf.' ~t...... w...:i ) • .JJ~ u.b/ jll' J~ 
• (~~~ · -~ 1 WI · ~li.. ~ c.r .Y-" ~ (.)'" • - • 

• 1...~11 ul.l...:.~l ~ ~ ,~1 ~~ • t..iill - 1~w , · - - ~~ w w.:....JI .lii c-- - c--~ r . ~..)'11-J ./!>.. . 

~ ~~ ~~I ~-' '(U:!~) ~_):..ill wl~l ~I ~1_,, (ul.l...:.i i) ~)I 
o\""'-" .JJ~) ~~ ~LJ,_, ,(U.k... .J:!C.Jol.llt...t .J:!C..JJ~) J..,i ~LJ, ~I .d.!~~~ .c ....... i_,'l") .d.ci.Jjll 

~Ji) ~~ ~LJ._, ,(U.k... .JP .J-'~-' ol.llt...t .JP ~Ji) J_,i ~LJ._, ,~_,~1 ~~(U.k... .J:!C..J 
wL..~ .d....1.9 ' A • ~y,.:;ll ~~ ::.Jc. ~ .ill ~ _, ,¥\ill ~~ (U.k... .JP .J-'~-' ol.llt...t 

.U.k... JSl wl).fi.. '!" t!I.J-! ,~r. ~\..!A.!~ .l:.__,k;.. o ._)c '-:?~-' (ri, •• x ',o) 
(("-"" i _, ~ '1") Llot...... J__.S ~ ;;::.~1 Lr.I.Jjll JLAc~ .l:._,b.JI ~ .d.ci.J)I w...:i 

J~_, .)~1 J...-.c. ~ U::..ll '-:?~ ~1_, ~ ~-' W..>" ~.llt...t t..~ ;;i,.h....,I.J-! 

·.Jl:i..i ~) .U_,b .b. JS ~ ".J~ (" 0.) _,i ~J.l I Cf." A 0.)::.! )~ 
.J_,_J:.ill ti.J-!~ .JJ~ ~\..ll:,_.,.,~l ~1~)'1 (.j.Y!>i_, 'I' • ·i/ ''/'l'i _,Yo~ .d.ci.J)I ...::.l.4i 

· L ~ u'u..........:.~ :i.............l ::..11 L..i1..l.., · 4.c- ·- ·'I L.:. ·'I --•~11 · ·.I :i..u......JI 4..wL:i.ll c.?~~...-- .) (.)'" ~ .J ~ 1'-' (....)"'",.r' •• ---

~_;ll_, ,(' 4\ V t 'J<i;·t· i_uS) .JJ~ t ' • • J__Sj t' J~.J ~WI ~_,.JI ~ ~t...-.. 
'L..c ~I . ........! ~I jll .1:.. L~ . ........! lA •. .llu _",.II 1 •• ..::.ul:.c '~ - _;.< ' . I<" I t' 0 J~ c.j ~ .J _,_............ ~ ..)J-1 • .J~ "6-i - .Y r- ~ . 

Neergaard, ) :i............._,.J::.....ll u'u..........:.~l J__Sj ~}ii~..S_,J......JJII..SY.............. ~~ -illj_, ,~Ll.JI 

·(1977 
:4b.l1 .i......I.JJ.ll .:.al..;~l 

:~_, o.l.:o. .)c. ~y,.:;l~ ~t...... u.- U.k... Js.\lA)I.Y!>) ~ 

("-""'!" ~I.J)I ~ L£9_, rL.!i v _,i Y ~\..! wlfo. wi.J::.4JI .J~ ¥-1_,... .l:!.b..J _, 

~I ~~I .J~I ~ r~l wi.J::.4ll .J~ ~ .l:!~.J .~1~1 ._)c ~ i_, 
;;~L1...-JI )~.J ~y,.:ill ~I u-<=olyU..........I J)l.__:;.. 0t ('1"- •) ~ w~.J.l cui ~I 

. wi.J::.4ll 0t o/oo, _,, .J~ =' 
.wi..;::.WI 0---- o/oAo 0---- ,~i .J~ ='!" 

::ylt:i.ll w~l 09_, 
.;;_y.L.I::. wi.J::.~%'. u.- J!i = • 

.wi.J::.4ll 0- o/oAo-o, 0~ ='I' 

.(Sitton et al., 1993) 
. r~ £ o ...>-""-! w.J::.4ll J_,b ..l:......_,:i.. -'1' 

r~ £ o ~ wi.J::.WI ~ (J-::l.i~l) ~_,~1 .U.J_,ll ~~I ~t........ll ..l:......_,:i.. -'!" 

.(~ wl,u ~~ .Jl+ic~) •, i o ~~ J,.k.... x (u-<=o.;a-11 x J_,l:JI) '-:?-'~-' 
~) ~L....:...-JI L1u...........ll ::.~ ..>.!~ d..Jj_, ~I ~~ ~I ~\......a)'l ~ .l:!.b..J - f 

.~ ·- ~1 1 ~I . ~I 1 \.l..JI ::.Jc. 
---.fi"""' .r - U! 

. .l /~ ~t........ll 0-l.:o..J ~ y~l ~l:i.i) -0 
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• 

to 

:t.!.ii.WIJ ~'CWI 
.)c. :U:. J.Jj.JI .JJ¥1 uc ~IJ.ll wl .Jj4JI .J~ .)c. _,..J ~_,ill J.A.JI (f) J_,~l ~ j .J.Joi 
"'j_,c)l' w_,__r-J:. ~ ~~_, ,tA~\:i ~_):. ~ L»i:!4l-o 0:!:!.;h9 0:!~ u..t......_, ,~i ,r ~ 
ojlill uc ~~ J.A.JI I~ .Y.A:!J .~y,..:ill ~.JA ~ ~.fll _,i '.JJ¥1 u:-=o..;-11 _;.bil4 ~Uh...:.:/1 
I.:~ ~I wl .)\..JI · :U:. . .c · 1\:llL •wW:/1' U...C '\.:o..j;J .l.JI 1.-:i "' I -:11 ~jll ~ . .) . yu >" ~ '-.? . _, . . - .) . .JJ . "'e'""' ~ ~ -

:U:.I.Jjll ~ t...J:! '\' • .)l.ll.ol .)c. .6..:1\:l:i... wlyo ~.)'1 ~jlll F L;_,! tA.J~ ~ .l..<>~ J)l:.. 0-

~ ('>---= '\' O.JW ~~ ~j J,.....\..i,l _, ·~i J-.11 ~ :U:.I.Jjll ~ t...J:! ro _, ~ r J-.11 ~ 
~lyo:/1 _);..ill ~_, 0-- I~ 4.....tA r.jlill o~ .lLi _, . ~\.jjl ~I.Jjll ~ f'Yi V _, ,J_,'ll :U:.I.Jjll 

~ ~L...'ll c...5_,.W1 wJ.:o..:i _, <.jj~ u:-=o->" ( Tleavis J Ttritici) ~~ .~1 u:-=o->" ~.:) Lip. 

and Davanlou wL....I.Jj ~_, ~jlll ~ L;_,! wi.Jj4ll .J~ J.i!_, wlf)ll ~->" J)l:.. 

.('1' • • •) Borgen 

~L...J.) ~~I (j.;--J:sll ~I 0- uU--i ~ ~I.;J4l ~_,lll ~I J..~Lo~ .la....jw :(f) JJ~ 
~~')'I ll-l~'il UJ_;:.J ~I uJ.foll <) ('l.!..~,tl.!..~,, ·~W.,I\~W.,,~W.,t 
~.;hill ~~~ .;141 ~I.a.. J ~Jili.J JJ¥3 Tilletia tritici .J T.laevis )ail\..;t 

• Y • • V /Y • • , ~l.;jll ~_,..JI <) ~ J'--'-4l.f.:ic.l.;jJ 
~l.;jll ~\ ..!,~ _,la.... ~) 

6 

35 28 21 14 20 

2.8 1.8 0.6 0 2.4 
2.5 1.9 0.9 0.3 2.7 
2.6 1.8 0.6 0 2.5 
2.8 2.7 1.9 0.5 3 

3.0 2.5 1.3 0 2.8 
2.5 1.4 0.6 0 2.6 

2.6 1.9 0.6 0 2.6 

~~'il J:!b.:lll 

1.3ns J.o&l1 
0.6 r.J:!l' 
ns u~'il 

ns U.laAJ\ 

0.5 ~\.ill\ 

3 

18 16 

1.6 0.9 
1.8 1.1 
1.6 0.9 
2.8 1.9 

2.6 2.0 
1.8 1 

1.4 0.6 

t 

LSD0.05 

14 

0.8 
0.5 
0.8 
1.2 

1.5 
0.5 

0.3 

r--"'J.o&l' 
o,. I .;lll ci .J U.laAJ\ 

(~I..JJll Ja..: r~) 
(U.la..lii U.J.l.i )J.Ji .lAoW. 

(U.la.. .JF.J &1.-... .;1~ )'-'"'U .lAoW. 
(U.la.. .>F .J o\.-... ~.; )~ .lAoW. 

u-oSI!U:! ~ U.la...J &1.-... .;1~ 

u-oSI!U:! ~ U.la...J &1.-... ~.; 

.l.i~J ~ U.la...J &1.-... .;1~ 

.l.i~J ~ U.la...J ;;, ...... ~.; 

-~ . . 
• = ~I.;Jl;JI 0.0 % ' • 0.0 > ~ 

' = ~I.;Jl;JI 0.0 %o, - ' , ~ 
Y = ~I.;J4ll 0.0 %1\ o - o • ~ 

r = ~I.;Jl;JI 0.0 %1\ o 0.0 < .;~ 

• .~ wl jlJ\ -· 1.:.. 4..c. ' j ~~ llil.ii ~w.,. · i b)lj "\:ill\ · 1 • w I.J..r .) . .)~ ...>'-" '-.? .J - . u ~ I..)""' ~ . .J 
tA ~ 1 - ·.11 wl jlJ\ L · ..::.J! ·-~ ,~\ =u ._-:,, W)l..t........ · :u ... ,, -L ... 

.).J . (JA .JC c.r- .) . ..J-1"-4 _J-lJ - • ..fi"""" ~ . .? c...-
._\.)c)'\ w_,_;b_, ~ r ~~ ~ 4..c.\.J)\ .ll.t! , W)l..t.........\1 ~ .)c. U..St!~ 

~t........ ~ w\.J.)4l\ .J~ J.AJ wtk...Jl.a .)ci J.;...... )i:il ~~~ .;bil4 ~~'il 
rl/'il J:i:.. ("' - . ) ~'-~)1 ~~ F .)c. 4.Jj ("' _,,,~.','I'" 'I' ,A) ~-_, U..St!~ 
~~.) ~~ ~t........ ~ -.::..u\S t4 ·~fll .)c. 4..c.I.J)I ~ t....J:! ('1' • ~' L' i,' A) 
w'i~ ,~t.....JI ~_;11 ~.J 4.Jj ('l',i_, .,o,,,.,,,A) u_,_);.ll_, o..foll ~.J 
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t'\ 

~I ~ ~I.J)I ~ t....i ,~_;11 .)c %(H",r' .Jro,A ,oA,r'd V, t) I.A..J~ ~li:....il 
A...W 1- ~~ .. <\.!I.::WJ I.A. .\, wL. ·.11 wl ~I..Jl -~- .11 • -~-:11 ..1::...:...)1. i . . ..s- . L>"-' • • ..)~ .JC c.r .J . l..j _,_....... '-'_,....... ~ 

w.J.)=JI wlj ~ wi.J~4ll .J~ J.a.J wtk...jl..a .)cl J.;....., ~ , ~_p..:lll u)L.t...... 

.k! L..J:/ (ro.J 'fl'n,"'A) wljilll ~ ~Y ("',A.J .,o,,,'\,"',v ~.J ~UI 

~yll .)c ~.J~ ("' ,o .J',". ,i" ,f) J.i~~ ~~ U..t...... ~ u\S ~ ~ ,~\.J)\ 

.~yll .)c %(' • ,V .JiA, £,fA,"', ' • •) IA.J~ ~li:....il w'l~ 
_ft.SJ w\.!~1 b)y r1!, ~yll ~ ~yuJI _;hil~ <r-~'11 ~be.)'\ w.J_):. ~ t....i 

. ~yll ~ -:;_,g wl .J~4ll .J~ ~ Y"' ~ ~till\ o~ uc 
~b ~ I.J.J..l y.J (J.i~..l) J.Jjl:!yll t?_;hill ~I ,) lli. c:tw;...'ll ~.J 
o ·u... ~~ )I ~ wt -;II o .-:~11 . .J ~ .-:11 - t.... • .~ '. ~~~ ltJLJ - A-.;11 Ill wL.il Y"' . .J • c.r Y"'" <.,? .? c...- '-'..r 'it" . '-or . .J (_- .J . . . 
t1J.l.! )~\ w\..iJ';I ~~~ ~~ .)c _;~ r-1 ~~ 1~ ul 'll , ~\.J)\ ~ )lS.l.J 

t....J:/ "'. ~ ~y..... '-'.J.J L!.J.l.!.J ~_p..:lll W)L.t...... ~\S ~ wl01J ~y..JI y.....ill l..j.Jt.....:J 
o.l.o W:,..J\Y.J .(~ i ~I ~) ~I.J)I l,>A t...J:/ ro .J (~ r ~I ~) ~I.J)I u-a 
~I.J)I ~ ~ .J r-l:!l (o-r") ~ ~yll ~ '-'_,5 w\.J..l4ll .J~.J .J.J~\ w\..iJl ~b 

. ._.i\jl\ ~~ .J)\ ~ ~ r-l:!l (V - i) ~.J J}il 

_;hill ~~ lA .J.J~ wL. .JC ~~ w\ .J~4ll .J~ ~ Y"' J~ t \.jj) lS ja.;.J 
- -'" ~ 'l.....:...::.. ~ ~~ • .. . < I.S.I\ 1--6. 1- o~ \ • I 1\ \.c. ~c· • · · -<l.!t:i..lS _,............ l)a..l • "" ~ ~..) . .)A ..s- ~ ($, r- ~ L>"-' • 

A.l..t...... ~ J.a.JI \~ ~li:....i\ ~YY l...y9 ,(Gravstov and Golchin, 1989) _;l,illl 

4..b,U.a.J .J.J~I w\..iJ';I oy...y. ~~ w\~\ o~ w~\ ~J J.Jjl:!yll t..j.;hill ~~ 

.(Fletcher and Hofstra, 1985, Forhberger, 1978 ) wLI.J~ ~ ~4- L.S yilll 
l>.l~~~ _;L.t...... .; wi.J~4l\ .J~ ~y.J ~w.....\1 .!l_,L.l\ ~ t?l)\ \~ j..)a.; t- .J 

~ Y"' wl.h....jl.o ui b)U ~ ,u)L.t....JI ~ C"' ~.J\i..J~ (lS.a.JI Y.f:. .J lS.a.JI) 
. <l.!t:i..lS U..t...... . ..! 1.-:"\l.• .. • ·~l ui.S · ~~~ ·.tAt...... . ..! ~~ w\ ~LJ\ --'~ 

L>"-' - <.,? ~ (...)"" c..r <...):! ' r..r- <.,? • .J . ..)~ 

. J .Jjl:!yll ~~ I.A .J.J~ J.... .JC ~~ w1 .J~4l\ .J~ ~ Y"' wtk... _;1.... 0A .)c l.J 
u)L.t...... ~I.S ~ w\ .J~4l\ J\ _,bl wtk... _;1.... ~ ~~ .J wl.!~\ ~ .J:1 ( £) J_q~\ ~ .J 

-~~\ 

~ U..SI.!\.¥ ~~ I.A. .J.J~ J.... .JC ~~ w\ .J~4l\ ~I o~ ~ yy..... ~ _,iJ ~ .J 
j~ t- , J .Jjl:!yll (,?_;hill ~~ lA .J.J~ wl....JC ~~ wl .J~4l\ ~G.. .J W)L.l...JI ~ 
w .I~ ;,~ ,:W .-:11 - L ... • .~ w\ ~l.J\ --'~ ~ . ..! tiJL... t. ·'I U1......::. ·• -;1\ 'till\ .J~ r.,r- .? c...- '-'..r .J . ..)~ Y"' <.,? • ~. _JJ c.r ~ 
A.l..t...... ~ o.J~\..,J\ J_,hl ..h....jl..a .)ci J.;._.., '.J.J~ ~yuJ\ _;hil~ <r"~'l\ ~be.)'\ 
~i ~~ ~ ~'.J)\ .ili;. ~jS.J ~ 'v, £A~ .J ~ r ~~ ~ ~I.J)I .ili;. ~1.!\.¥ 

.~ ~ ..h....jl..a ~..ll J.;...... ~.; ~ 'r,v, ~ .J 
~I.J)I ~ ~ J.i~..l J.Jjl:!yll t,i_;hil\ ~~ \.A,.J.J~ J.....JC ~~ w\.J~\..,JI 

~ i ~~ ~ U..t....J\ u..ii .} ~ ' • , i ' .J % r • , "' ~li:....i\ J~ ~ ' "',"' ~ .J ~ r 
.ill ~yll ~yuJI _;hil~ <r-~'1\ ~~~)'\ w.J_):. .; t....i ,%n ,i ~li:....i\ J~ 
~ La \..c. L...oli:....il lli. b)4.J ~~ ~1.!\.¥ ~~ lA .J.J~ J.... .JC ~I wl .J~4l\ ~ _,iJ 
~yJI w .JP\ ~J ~j ~ yy ~ .J , 4.ui:i ~~~ w)l..At...... ~I.S.I wl .J~4ll Jl _,.bi wtk... _;1.... 

.Ji ~ wi.J~4ll yJ 0A .l..:.. t- ("') J.J~ o~~·~\.J)\ ~ .J ~\.jji w..ll.... ~~ o..l.J\..,JI 

~ y. y. .J , ~ i ~\ .; ~ .J.J..>JI .J J .Jjl:!jlll ~~ lA .J.J~ J.... .JC ~I ~li.. .J y...'-! 
~I WI.J..l\..,JI yJ ~Y"'.J w\~1 o~ U..t....J\ .J.J~\ w\..iJJ .!1_,1.. ~ uc ~r-IA 
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tV 

wl.a JC ~I wi..J.)4ll r_;_,l...JI Jpl ~I ~' ~\.WI y,P ~y:JI w _,_)211 ~ 

~ r_;.lll ~I ..JJ~I ~>.! t....... 't.S~YI ~~~ W)L..t........ A.!ts ~ ~t!t:i:i! I.A.J_,~ 
.wt:ll.Ull · ... . < \.Slw ~ .. 11 Wl.l.u..o.ll . ~.JU . ....J"'" .. 

~ ~~'il ,.IJS::.~I UJ~J ~I '-iJ..~I c) ci~l ~~ ut:.-~ oJJ4ll J;b ~ :(t )J.J~ 

T.laevis J Tilletia tritici ~ J~~ ~IJJJ ~~ ~~~ JJ¥14.l.la..J ~Ji.liJ JJl:ll 

Y • • V /Y • • , ~IJJll ~_,..JI c) 

JJ~J iil..~a.o ~.; u.~a...J iil..~a.o JJ~ ~~w. .;1~) "'lj ~w. 
JJi ~w. 

4).il1 ..:.1~ U.la... 4).ill ..:.1~ iil..~a.o ~.;) iil..~a.o 4..t.la...Jl 

o-S~ (4..1..1a... ~.)J~ (U.Ia...~J 
(4..1..1a... c,fi u_,J) 

.l.i.l:!i..IJ .l.i.l:!i..IJ (.)"Sli~ 

6 3 6 3 6 3 6 3 6 3 6 3 6 3 (I"""') J.oall 

11.2 14.2 14.7 17-.3 10.6 13.2 14.3 16.7 10.2 12.1 11.6 14.1 9.7 11.2 trW. 

10.7 13.7 15.3 16.7 10.7 12.5 13.7 18.3 9.9 13.2 8.9 13.8 9.6 11.7 'rw. 
11.2 13.2 15.6 18.2 10.1 12.7 13.4 17.2 10.2 12.3 8.2 13.7 8.4 12.2 "rw. 
9.9 12.5 14.7 17.3 9.8 11.7 12.9 16.9 11.7 12.7 10.2 13.6 9.7 12.2 '·rW. 
10.2 12.7 15.2 16.5 11.2 11.6 13.7 18.3 13.2 12.9 9.6 14.2 9.8 12.7 t .!...P-1 

10.4 13.4 15.3 18.3 10.3 11.5 14.3 17.5 12.4 12.5 9.7 14.7 10.2 12.9 '.!...P-~ 

10.6 13.28 15.13 17.38 10.61 12.2 13.71 17.48 11.28 12.61 9.7 14.0 9.5 12.1 ~J..._,.. 

11.9 16.2 11.4 15.5 11.9 11.8 10.8 
J..._,:;.. 

4..t.la...Jl 

·~'il~l r.r . # 

* ~ t 

2.7 uu-~1 

3.2 ~la...ll LSDo.os 
3.7 ~l.i:i.ll 

JUly _, w\.J.)WI _,....-i ~~J ._.9 .,.1_,... J.,jlo;!Jlll wt.p..;.J ~~ .J_,.lll ~l:illl o11. .lSy L..S 

~1..:.._, Jl;..JI I~ ~ W:!.?.-i ._;JI wL...l.J.l\1 0- __»&ll C"' ~ L. _y._, ,~1_,.6i ~~I .J:!~l:l.ll 
Buchenaner and Grossman, ·w44l1_, ~~.J ~_,jyjlll ~_):.ill w\~1 F ~ 
1978, Forbberger, 1979, Foster et al, 1980, Buchenauer and Rohner, 1981, 

Fletcher and Hofstra, 1985. 
LA.J_,~_, ~_,utsly 4..h,U_>.J1 ~~~ wy_;bill wl~y wL...l.J.l\1 ~l:l.i ..Ulj ~_,ll ~ j_;...:i L..S 

~..»! •Gravstov and Golchin, 1989, Holfman, 1982) .<.s:iL-+ill _,...ill.b...:.l....ll 

. (2006 ' Jp..ill '1989 
uU.....:.i d.J~Y ~ (~~1) J}:ll A.!.J_,ll .l.4i.l ~~ ~WI (o) J_,~l wu~ ~_,J 
J,._,c ._;Jl wi.J~4l1 ~ ~~~ ~L....... ..b.....jW .;_,lo....ll ~_,.i:lll ~-' .t .... .J:! £o ~ ~1 

wi.J~4ll ~1..:.. _, ~~~ W)L.L..... :...!tS ~ ~~~ ~L....... wU..... _,J... ~ ~ u.£1.!~ I.A .J.J~ 
.,.1~)'1 u_,_;.b ~ .~1.Jjl1 ~ )l.SJ_, (.l.i~~) J_,jyjlll .;.;bill ~Y I.A.J_,~ J,._,c ._;JI 
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JT.Iaevis .)oiJL.! crUb..-...:."il l'l~'il UJ.>-lOJ ~ UJ)O.\I c) ~iJoll ~ uU....~ ~~ ~L- l:....ji.o ( o) JJ~ 

y .. vI y •• ' criJJlii"""..,..JI c) ~ J'-4 ~IJJJ 4)o1ll .:.I~ JJ~ U.la.. J t,jili,J JI¥1Tilletia tritici 

U.la.. JJ~J oi.II.A t,.; .:.I~ U.la..J oi.II.A JJ~ .!JU .~i~W. 1,,..-u .~i~W. JJi .~i~W. 

4)oill.:.l~ 4)o1ll oi.II.A ~.;) oi.II.A Jl~) Ill W,JJ) U.la..ll 

J.l.l:!i:!J ~li'-':!i .l.l.l:!i:!J ~U'-':!i (U.Ia.. ~JJ~ (U.Ia.. . JFJ (U.Ia.. 

6 3 6 3 6 3 6 3 6 3 6 3 6 3 (!""")~ 

2.9 4.0 4.9 5.8 2.7 3.9 6.1 6.3 4.7 4.7 4.7 5.6 4.5 5.7 trw. 

3.1 4.2 5.1 5.9 2.3 3.7 5.9 6.5 4.2 5.3 4.3 5.2 4.7 5.3 'rw. 
2.5 4.3 6.2 6.7 2.5 4.5 5.9 6.7 4.2 5.2 4.5 5.4 4.8 5.7 "rw. 
2.9 4.6 6.0 6.9 2.7 4.6 6.2 6.3 4.4 5.3 4.5 6.1 4.3 5.4 '·rW. 
2.7 4.7 4.8 5.9 2.7 4.3 6.1 6.0 4.2 5.5 4.3 5.7 4.2 5.5 t o!o.P-1 

2.8 4.1 5.7 6.3 2.6 3.9 6.2 5.9 4.4 5.6 4.7 5.8 4.5 5.4 'o!o.J""! 

2.8 4.3 5.45 6.25 2.3 4.19 6.06 6.28 4.35 5.1 4.5 5.63 4.5 5.5 ~.la....fo 

3.55 5.85 3.34 6.17 4.72 5.06 5.0 .u.L...ll ,~,...,_,... 

c.r'l...». 'i\ ~\ 
* J.d t 

ns ul.l..:!'l!l 

0.6 U.\a..oll LSDo.os 
0.9 ~Wll 

~ ~t...ih.-:.~1 ,.1~~1 UJ.fo.J ~I UJ.foll t) 'i)o.ll ~I ul.l..:!'l!(%) ~l..A.JI ~u....ll 4...J .h..._,:;.. :('1) JJ~ 
1"-""'_,..31 ~ ~ J~l,. ~IJJJ ~~ ul~ .J.J¥1 U.l.a..o.J ~.;.li.J .;1¥l Tilletia tritici.JT.laevis 

,. •• v /" •• 'I ~l.;jll 

JJ~J ., ..... ~.; U.la..J ., ..... JJ~ .!JU .~i~W. 
~U.~i~W. 

4)o1ll .:.01~ U.la.. ~.:.01~ oi.II.A ~..>'/ oi.II.A .JJ~) 
JJI .~i~W. U.la..ll 

J.l.l:!i:!J ~l.i~ J.l.l:!i:!J ~l.i~ 
~JJ~J (U.Ia.. . (U.Ia.. Ill W,JJ) 

(U.Ia.. 
JFJ 

6 3 6 3 6 3 6 3 6 3 6 3 6 3 (!""")~ 
9.3 8.3 18.0 16.7 4.7 4.7 10.3 9.3 50.7 48.0 53.7 51.2 11.4 13.7 trw. 
5.7 4.3 13.7 13.0 3.7 2.0 8.0 6.3 50.0 47.0 49.3 49.3 11.1 11.6 'rw. 
9.7 8.7 24.7 23.3 8.3 7.3 17.0 13.7 62.7 56.0 62.6 57.6 11.3 12.9 "rw. 
6.7 5.3 14.0 11.7 4.3 3.3 8.7 6.7 47.3 48.7 48.7 47.3 12.8 19.2 '·rw. 
5.7 5.0 12.0 9.7 4.7 4.0 8.3 6.3 45.3 42.7 44.5 43.6 12.7 16.2 t o!o.J""! 

10.3 8.7 13.7 12.0 6.7 5.7 13.0 10.6 48.7 46.0 49.8 48.7 12.9 16.7 'o!o.J""! 

7.9 6.7 16.0 14.4 6.7 4.5 10.9 8.8 50.8 48.1 51.4 49.6 12.05 15.1 ~.la....fo 

7.3 15.2 9.9 15.8 49.4 50.5 13.6 .u.L...ll ,!,...,_,;... 

~t...-~I J;l=.:UI 

* ~I t 

. 4.3 ul.l..:!'l!l 

5.1 U.\a..oll LSDo.os 

4.9 ~Wll 
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a. 

~ )LS ~ %Ai,V _, AV,t~ ~~ '(""' i• ~I~ ~l.)jll .lk. A,f ~J %H,i 

~ ~ V'l',i_, %.Vi,'\' ~ W:..._,I_JJ ~I~\.!~~\.!(::" 4,jJiJ~ ~I_;JI ~ ~I.J)I 

~I.Lc)'l u_,_;-..1. ..,--! 4.uiJ ~t- ~\:l.i ~ J~l ~-' ._)I_;JI ~ ~WI_, J}il ~I.J)I 
I 'w .~II L.J L~ll wl~l I.AI..l.li -;II 0 ... <II ~lill '\.:i..ill o1\ .. t:.~ ,;;,., .~n l.lh...::.'JII 

r.F-'.J -...>"" -..Y'"'"' -· • 1.,? ~ - ~ ~-' . ...;- .r 
~ ,~jlll _,i .).J~ .r-l.lh...::.'JII ~1~)'1 u_,_);. ~~I ~I (..)4y .d...:..!I.S.. ~ ,.li~j 
(;_-A w.)W~ 4.!.fo wl Y' ~ u _,_):JI o1\ ~ (..)4~~ ~~I ~l.l.JI ~ ~ t t.b:i....l 
~I ..,--! A__c.l.)jll .lk. 4.l_fo wly ...:..u..._, (""' r ~I ~ ~l.)jll .lk. ..s.A...ll ~WJI ~I.a.. 
.Ljc. G --~ w1 ~ .li.lli.Jj ~I.a.. . .J ;i._,~\ ~l.l.JI ~ ~I L.S , ·WI .. _>ll -' ..)--4 - - <.,? • • • ..r 
.:i,.i:i ..s .. Y.·H .~WI ~l.)jll JAC ~ L>fJ.Y'.J J}il ~l.)jll JAC _; ~\.!~ ~I.a.. (::" 4,j.JliJI 
0---o UlS :i......_,.).l.JI -,?):JI ~I ul:.,. .... :,''JI o~ ~b L»ob ~ J_,jyjill ._,_;hill .J.J¥1 ~ 
o •{:j ~ .L .lll.JI 11\ ~ - ~I. -~i J,..l --11 · .. •.c:11 11 L~ .11 -~•··\1 · ;i._,~'JII 
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EFFECT OF SOME FUNGICIDES ON RAISING ACQUIRED 
RESISTANCE FOR SEVERAL CULTIVARS OF SYRIAN WHEAT 
AGAINST COMMON BUNT CAUSED BY TILLETIA TRITICI AND 
TILLET A LAEVIS 
Eng. Y ara AI-Thallaj 1 

; Hussain AI- Dakhil1 and Thamer Honaish2 

1- Plant protection Dept. Agric Faculty- Al-Forat Univ. 
2- Deir Ezzor Agric Sc. Res Center 

ABSTRACT 
Effectiveness oftwo fungicides Vitavax (carboxin 37.5% + Thiram 37.5%) 

and Dividind (Divinoconazol) were tested for raising the resistance of several 
Syrian wheat cultivars against common bunt under the natural conditions and the 
artificial infection to the seeds and soil with spores of the causal fungi i.e., T.tritici 
and T.leavis. Th~ behaviour of the two fungicides varied significantly .The 
treatment of Triazol (Dividind) through its highly fungal poison and making 
regular activity for plant for plant growth in the early stages of the plant age led to 
delay seed germination and seedling emergence above the soil surface by 3-5days 
in sowing at 3cm and 6-7 days in sowing at 6cm and its effect on seedling heights 
by 3-17%and reducing the surface area ofthe first leaf(cleoptil) by 19-43% at the 
first and second depths respectively, while Vitavax, had an active wle in plant 
growth for all the previously mentioned characters. 

The results showed also the capacity of Dividind in raising the resistance of 
all the studied wheat cultivars with effectiveness varied between 91% and 87% as 
compared to control and between 48.9% and 35.5% as compared to Vitavax under 
the conditions of artificial infection to the seeds for both of the depths, respectively 
,and between 97.9% and 84.5 %compared to the control and between 70% and 
68.5% under the articial infection to the soil. Grain yield increased in the treatment 
of Dividind between 164.7% and 131.7% compared to the control and between 
13.3% and 11.8% compared to Vitavax under the conditions of artificial infection 
to the seeds , and between 184% and 164% and between 65% and 68% under the 
artificial infection to the soil for both of the depths, respectively. 
Key words: seed fungicides, bread wheat, Common Bunt. 

Fayoum J. Agric. Res. & Dev., Vo/.23, No.1, January, 2009 

------------~------------------------~-------------------------------------t-~-· -~~ 

-


