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Title: Powdery mildew Leviiiula taurica on greenhouse and field pepper, cultivar 

response and disease management strategies. 

Authors: R. F. Cerkauskas, G. Ferguson and M. Banik. 

Journal: Canadian Journal of Plant Pathology. 

Year of publication : 1011 Volume: 3 3 pages: f 
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UjjiaJ! ^ j j j i f l ^W^ O^ >»i ^ < j j > jU jb c>ajxlu) -1 

. t> AJU o b u ^litf ^JUI AijjixSI 

• G^J-*^ 4JIU3A!1 CiLjLUI JAU^I CjiJJXHI ~2 

Immunoelectron microscopy & Immunosorbent assay - 3 

Cross protection - 4 
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• jV^ I 4U>9-» ~3 
. Aluu!) y i aJjl j l l CjIjaUIJ cijjjASl ijaJA ~4 

• ^JIja!) y i jjAHil u^j-4 ~5 
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f^j-Aiil ^ j'j®] tŝ j J-4-alI AjjjiiSJI £-1 JJV lg_lj.nl ĵ̂ al j&VI j*J 

tsllj jLoi UK 2JUL ti ixl^ " JiUJl ^Ic. 

LJA^il (T ^Jl ^J ( 

( ^ J j ^ r ) . L M J c ^Jl jajb (t .iuLJl SJU! (V 
(CjUJJ A) (5JU ^ ^ j - J I ^Vt ) US Jk-

JJ^ O^J^ <JjUll A îllt (J^J-a (ji JUL 
.<_s-JĴ - Jg (JjJaUaJ! dlUjJl J U . 

.dlUSUjJI (JAc. t̂ ic. ^ j L (jic. djjAa. J 
. Mild-plant pathogen ^W^ ^j^lSI ^j^Vl ^ 

oj-iLiii j n 
(CjUJJ e) OUJl ^ oilj-Vl J j j ^ t ÎJLLIwjI ^ AJlaVL, 

^ * ^IjJVI J j ^ J J j 
.̂ GaWI JjUl j^JI Cjli ljLUJI ^ jUiJ! ^ I ^ V I (' 

CjIjU ̂ Ĵc. J ( j a * J l j cjjhl\ (jiaJ! 
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dlUjjlill 
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Y.U/YO© d̂ uJI ĴIULAII kljj l l ^ 
^bUI h\l3 ^ b j . ^ i j j l l Cjbist 

AjjVI AliwVI (> WJA 

( LJUJJ 1 . ) 

Class Oomycetes V ^ 1 ^bjkUt 

( h j * f > ) 
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^gjgl Jlj.—uJ! 

b> V1 '̂ 

,h<uM\ cjbjkill yi ^Jj^lt L̂UAVI -T 

(JoSi fruij) ̂ ÎUJVI oy^i OÛ J jk* - * 
.^jjiauii f̂ uaJI -a 

o*uiVl j^j l^ui ^ Order Uredinales fl^aVl cjbjka jJ ̂ 1*11 Ciljj^li ,J 

Clamp connection (Aaj^t) lumlall c&LajJI cjijkk Jaia ^jJb juiaj -u 

r^ljJt Ji j—uJI 

Form sub Division -̂â Ull CibjksJ) JluJ ^UJI tilljjaaJI -I 
Deuteromycotina 

jSj ^ Form Class Hyphomycetes cjbjJaaJl AiiUa J i i j Ĵ̂ aiHI . u 

Jj^jUb LUUIaj J-a 
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: jfr J«j U L_U5 

.Sĵ vaIi o^ij^Sn -r 

( L S a ^ j ) yiu-Vl O^i Gljlai -e 

( ^ 0 ) Jt 

^ Order Ustilaginales ^UviUI ^ ^bdl cjljj^l jSjj J 
Ik ^ ^ yi l o—VI ' 

.JjUJ) Sjjdll AJjjL Cjbjlafl <> jiafl Sba. SjjJ L£a ^ J b ^uaj 

lN\J\ Jlj wl 

Order Mycelia Sterilia ^jjLuu.^1 cjb>III Uilla JL^ Aijau U uiSl 
F. Class Coelomycetes W ^ l ^ b j ^ l 4isUa J l i l yL^iUI ĵ.4HJI jSjI -u 

Ik ^ 3̂1! oWsH jSj ^ 

Jjjfljllb U3Llaj 
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: <UM3t 4iluiVl x̂aA (jfr t-jAi 

(^.jj Y. ) jjSn JI>ji 

ÎjjSU iJxJallj SjSJl iallj ^ Cjl&liuall Aiauiljj A^ll^l AiJlLidl CJUSJ-JI jSjj 

AjjjaIJJI Ajfrll̂ a]) LJULAJI ̂  ûJaJJ Cjljj^liJi AkuilJJ j^xijl 

(^jJ Y . ) 

AlHL*]) jljlai ^iajJ - CjIj-ai-Jl - AjjjaJI Cj^lLJl JUJ-i 

Jj Y . ) Jt>uJ| 

:<> J* a2, J^W ^ 

AJJI jfcSl Cjlc-lluil! U ĵlJISJ ^ LJLjjjIIAJI Jiluii JllXa -i 
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x. n / v ^ : u ^ V i £jjb 
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O / AC". 

^IjJJl OUUI ; ^ 

(CJUJJ 0 ) 

(CjUjJ 0 ) 

(ljUJJ o ) 

(CjUjJ o ) 

(ljUJJ a ) 

(CJIajJ o ) 

(ljUjJ 0 ) 

(CjUjJ 0 ) 

(CjUjj a ) 

(GUjj o ) 

(CjUJJ 0 ) 

(CjUjJ a ) 

dJj u s LJV^IJ cjLijjl^t EUU.1 jSj ^ : ^ V I tu^'&ZZ 

( ^J-s ^ ° ) JjVl Jtj^ 

^ ^J J> jlijJl ^ . 

<bliJl Jj* Llj^VI jS ^ j j ^ ( iJ^i ! LjxJl Ua -«. 

• Axijj^l SjljaJI LJU>1 UjjjaJl J^a ĵ (_flj£ 

• VaJlj *-JJjaJl (JJJ jA Laj 

(A^JJ ^ ) ^ f l l JljU 
CVJU-IL dJj ^ b ^ b u . 

? ÎAH] U^ImmII jjiajt yi b>j j ^ b tju -L 

• AoiiJi cjU^ihij ^Ua.vi <> jjib > u 

(^.jj i o ) dJbii 

J> OWjSi I Sjjj £ J l i Sjj^a ^ . 

^JJ^JVIJ M J ^ J J ^ I bjlSJb 4I.LUI A_jJ)S^bU JO, .u 

^ J* <J> AailiiJl Cjtâ uuJI CjVU ^Jaj 

( ^ » ) frQlt J) 

AilH Î A^UJlj Alxiill AeLLJl JjiJ) -i 

jjaJI ^Sc jki] n̂jntVill ^JajllJ .̂.tî H j5lSil| Aijjia Isli jSjj 

Aiiuĵ l (t-uaJ 4JU2 



; HjU| 
U l j : Jl̂ .1 

CJLU <jil ja\: - • -

i t t i j QbjLfl JM 

^ y u j i 

(J,ill) J*«II 

^I j j l l OUJI 

(C iUjJ 1 *) 

: AJLLUĴI ̂ ua. flp 

Â uuJl 4£jjla <> jiiSi AjLuaVI Jj^oxaIS — ^ jjjju 

•Jj^' if* J-4-^ LjLalala (Jislii.) I C y * jjjxj pULwaJt SJJUSI (j-̂ J-4 

^ CjUjlailt Jjjua jo^aS CjSj ^ U j > fjj l£UJt CjAo^UaJl CjbUJt ^ 
.Sbjla AAJUXJ) jaluu VJ AJAAII L£LaJl 

CiUjlS ̂  Obligate saprophytes jb^VI . £ 
•W1 Cf^ 4*1*111 tJfuiAil Colletotrichum circinans fjlii 4JjLxJt JLojV) 

Jaa&b ^ (JjUJb jtj^aVI fJk\ j+ju A^jljj_uilt GLiall ^ . ^ 

. 4Jl»Vt J^j Jj.nillb Jjjfcjaa, (jtî aauJI dip. <> Cibjlaill i • -frt . t 
Ĵb Cj^u jaj oi 41* 4jtu£U Jjtflt JiUij £4 JUj] ^ JoilaJi ^ .r 

jijLVi cp vasi.jij^V1 t- J A J Jtj^vt ^ U 

ftlfc ( > ujUbUl ^ i j j ÛHLAI! (jia)j^Vb Cjbblll ^jLLa ^ ^jliS Jajj . £ 

( c j U j j ^ ) : d i ^ l 

.CLibili I J j j ^J^l 

( ^ J j t . ) : f Ijl l J ! > - i l 
. Lj^l Cibjlai j ^ l 6 - o i ^ l CP ftt: - ^ 

-Ojjjjili 4jJa-AJt OUj^VI ^ djj .Cib l̂ j J ^ ^U JJJ CjUjjjVI «-ulSJ _Y 
. jjLLJI -UJ1I 

^Ulib uUuIll uJai 

ahiulll AiaJ 

JSJ ̂ UASI AJP J / J ^iajc. / J 
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C- Tê -fQ ipt^jy frP ^Cf jp>-».vy > jĵ Tê H" Tjrr^rc ^ c ^ f p ( p ^ W 

^ (fpf) n t ^ IJE ŷ iT̂ T1 jjv-cvfy-7)* 

H- Te -̂2 yrf> vjf vy fCCrrO ĵ jTgrrP jpr̂ psp̂  r^ fc 

J" F T 1 ^ P IJWtT ISFFT^ i p ^ q r r i |jwTsr-fv r,rjp |jrjre> oO 

i r ^ l p IfPPT [ • A 3 

o) SJf^P wsf1 f^ inT^P' 

jJ c^rr sjooqs pinjg -zf> |jcry 

Ti^S sp^sq uid-ss-epY ^VP i r ^ n 
sC|jC-eycfy •zf*' rn^ ip?^ i p r f ^ (p-wfy 

t r f i f m ^ I r f«g ] 

o) r ^ p i r ^ r r r s r ^ r r \&trrf'r ^ ir?nr 

? ) osO f vfj^Tq r i n J rn S[rrr 

a) irc*!p i r ^ r r ^ 

x) \fT> i r ^ T5^ i r ^ n 

f p f *rfp rfQ \Fff (2 

s r t f o f f -

S ^ i m ^ [0 ̂  A/U |rC«-<? : 
f / in*** r q ^ I^r : ( r r — ^ 
V ft \ JL / « > mm- l^mfi MK-amum r « „, ,1 » . _ 



Y. u jjIIJ Yr 

JjVt ^ I j J I J ^ I 

SJU jbLLal 

^LajJl Laf.glf^aafflj 

(OUjJ ^ . ) ^ 
((•_>) 4 jUtij cSJ-? (j ĵt-LaJI ĵ-â  12 l̂ iai-Ja (i) 4 ; L̂JJJIAIS (jULuLu 

.(Jaiuii! (jjlilaJI (̂ JJ f-LiSI JA JJ-̂ J .cSJ^ ^kJa 2 tSjt-^! -̂̂ iuiaj Jasuia JO jj-^Vt 
(CiUjJ 0) :jaLlo 

. t,5jj 3-ialJ ALU jSUIl ̂ L^l! ^ CjUk l̂ Jljji AjjU Cjljlai jjfH 
, CilJ I-ÂJI ^Cj Axsĵ ibjlujiJI J ^ 4jjlij f.jauAJJJJI AjJlD 

. CjUHJ ÛUI L£slaJI yj 4jjtua*]| C j I ^ j S j 
. Ajlukil y ŝljVl CP fUlU CJUAII JIJUV pU-u) ^IJVIjjjju 

. uijJiLa îiui L̂uta ,>^1 ®J«® ® ' (_JjLuU AijjJI £tJlui ̂  ^ Lx * ^ Ĵ l̂ 

c^j-i i a ) i^iUl 

(cjlAjj > «) :jjL>Io jutkj jOll JfLt jla-Jl jl . I j i iU^L 
. Ajjjiii JJUXAII Jjjlib ĵlc (AJAĴ  ji ivlj (ĵ  Cil IM'i - ̂  

. C^Vl Antagonism JL^I -Y 
. (Jjlail! Jbiill ^li^laVl -V 

. jjjuII j Jia AJSJJIIW - i 
. CJULJOI! ĵ dUx!) J^ljJ^lJ Jjî ajill j (̂ JAjjjjill Ĵ alic jjjxj -© 

(CjUjJ 6 ) ^L Uui J£ L 
Symplast - 4-OLJI f — Â xaII CjUjjiJl ^ jljlaVI ajAUa - AJjÛ li SjAlla — JjjjjII Ĵ>U-<> 

, jc-Lul̂ I J fjJjVl - ̂  
ĵĵ all ojiuti!) j AjjjIIS! SjiuiJl -Y 

. ÛJVI J jtHJI -V 
. CillkJIj CaUlAluiJI 
.c4 ^LJ j C3 ^Lu 

(cjUjj r) 
(oujj r) 

(^Ujj r) 

jjjJ! ftJA CjP 4iUaJl >j -^Ujil Glycolysis J ^ l 

^J^il — oAXil\ »JU miinll Jabui uiSjjj -> 
:oalUI tja\jClj AoaAVI tiuai (>» AoSUlSt ĵ aUxll Lll {fi X̂KJ -X 

— jjKi^i — jjî jjî i — O^jjV^' 
.̂ ualklt /jaLualai (jljjJ ÎJJI Ajjlij (jiSU -f 

JbijAji jjljJt cAJAA . j j {JLu iyaA ^Uail Xic- .jJ 0.; ^ io' 



: UjiiI 
cjuui Ajiij. jmi 

CjUj AM* 

Siijj Qljjyg JJJ 

y ^ M gUi^a i 

CiLu jl&ujj : OJIXI 

c JdSi> o ^ b ^ i j ^ y i 

(2016 /2015) (OUU 

2 0 i g / 1 / 2 j r g u ^ a i ^ y 
c A ~ y \ AcV T O a t j L M » M ^ i 

u&ljtfll libill: ^ 

( 1 5 ) JjVl J i > J ! 

: jL Lxa JS JjLu 

( ^ J j 5) ^ s j > ] | _ I (OUjJ 5) . 1 ^ 3 i&jbj ^j^JI Clij^jjjj i _ 2 ^ c,Lu]| (jil>>L U ^ U ^ S J M Wdi _ 3 

O^jJ 5) . j— 

( h j * 1 5 ) : J ! > l l 
: LliUl j U ^ L 

(CjUjJ 5) .^IjaJl kLukw _ 1 
( ^ J j 5) .^jjldl ^ OUubU _ 2 

(c^Ujj 5) . ^bjLiit ^ l̂ bUaijj _3 

1 5 ) • tUljl! <JI>J1 

1 5 ) : J U ^ j 
o ^ l ^ b U ^ U OLull AjLli J Jp ^ 



^ I j l l : Aijiil 
^ jjjaJiil ^b^Vl ^ jjjaJiil ^b^Vl 

Cibu <j*a|j^t; AjjlwJ) Jak j^jijaui : 'SJbJl 
( w 

XWas^/ jLifrlw : <>jJt 
(JjVl) jJll J ^ l 

(Y . U / f . ) 9 ) ^ h J l f U U 

( w 

XWas^/ 
p Cjbxiua JOC- Y . U / 1 /Y n : oUlaV! ^IjjJI OUIit 

^ ® ) : JjSM JI>Jt 
) LSJ^I J^l jljL-^iJ* ĵ jJI j\jL CjUUJI Jaia ̂  JL _ 1 

( o U j j V 
SjUu fujjVl ib3jl J jL <jc. (Jj^illU ^ a ,^jl. ^ j^jj J ^Jp l̂ -Y 

(CJUjj A) 

-; jjaAj U: 
A.1'"'?^ ^ j j i ( > o jjSI Â jimj 4jlilS VI ^Ij^Jl I'lm _ ^ 

.Aĵ Ull ^Akil bjdjjSjjoaII AĴ I _Y 

. Ajjj (ji ^jjj^ll jJU-aJI SjLj jj ClbjJaAil JL -T 

^ Sĵ a CjbjJaall jiiS! jjUiJI clibjJaa _£ 

. Pythium j^i o^ba 

; ddiiui JI>uJI 

lllb jkall Ĵ ull J 4j]iJ! Saia. j Cjbjiai]! ^ ĵ jJ! ̂  WU . ^ 

.U^JJJ^ ĵ L̂ LAII J Ajj. h-ll j A —11 _Y 

jUJl CjUuJpVI J CjUjJpVI -V 

1 0 ) : frljll J I M 
( C J U J J V ) . CJB^KIJ! J ^ JIC. SJL JAJ! 4 A J J JJFC ^ J J . N S L L - ^ 

(CjUjJ A) .objJsail ^ J^bij! jxoULa .^J! ^ ^ j j j _Y 

(Jj2jjJb CjbLuij L_uial 

CS jliuJI ^ j /J 
AIIUJVI [uaj 4iaJ 

jbiP Aavi 1 <\,-va / Jj 



M&fj 

CjLj O^l^l; iifciJI (J§il> t^-ljAJI v)*yi 

(2016 /2015) (jdb^lfttf |9Uil 

2 0 1 6 / 1 / 2 7 ^ U i t X f & j t i 

: AJUdt 4iiu.V) ^ ^ ^ 

1 2 ) . j - u ^ : J jV) J t > 
O^j-d ^UaJt uitloVi <> oLuLtll uall̂ aj <jiju j ££Ljjjla JjSjJt jjjju .1 

A ^ j M LiliuaVl <> ^ b U l j ^J-VI JjSjJl QM& J* Cjbjiai) jL*5 
^ ujjj^t ^ j-uak ^ j^b .2 

.Al-fcJI JljjV! ^ A^L* j,|Sb j f k j 

uJSJl o^J^5 i j J * ^ Jau (jJaUaJ! j j ^ ^iSl) jVl <> jbj jjjaj .3 

J'jj i cH»l>»l ^ ^ a l i f Jjjji ^ ^Uu,jSuVl Ai^5 ^ .4 

1 6 ) .A^^l l O^j&SHj U ^ l ^ «> 4JLUI & p z : J)>u 
.oiaill J j |»Ayul! <jajA .1 

.oJtjSl) ^ jj^Vl uttil .2 
.Jt-ill i-jjaA JjL^aj (jajA .3 

.O-iaUaJi ^ talSJl o i j - , .4 
# fcj* 2 0 ) : J t > 

Ik A^ljJ <> A^&AJI CjljaaJl AjjAU Î <ji|jfrVl AkmiJJ j^LkJl Jfr uliSJI jla 

.UflAjul 
1 2 ) ^uii cp u ^ i : ^ i j l l J )>u 

j Sj-ii Sjiui >>» Cibj^ui . i 

.iilSa^l .2 



AjMI! : iĵ iJi 
CiUiil 4jl2j JU1I 

ljLU JOSjaI ̂ .iJI 

a Ĵyydal faailafc&jfi wUJi 

(312 - u ) "b - j j i : SjU1! 
( JjVI) ̂ -.Ijjll J-aill 

(2016 /2015) ^ 
2016 / 1 / 27 : u^VI £ujb yCljjJl OUUI ; 

. <UiUJt AiLmVl UJLAI 

( i U j j 2 0 ) JjVI J I > J ) 
: J^i ^ uJ^ 

. (^^j-5 4) Amorphous & Crystalline bodies - 1 
(CjUjj 4) Complete & non complete Freund's Adjuvant - 2 
Hypoplasia- Hypotrophy & Hyperplasia -Hypertrophy -3 

(CjUjJ 4) 
4) Persistent & non-Persistent viruses -4 

(CJUJJ 4) Methods of virus antigen injection -5 

( ^ j j 1 5 ) : 

(<J!>J! <> Aajja. Ji] o U j j 5 ) : LliHl J> jUjb 
Olpidium brassicae j^ii! j* Cxi AibWl - 1 

Tobacco necrosis virus & Lettuce big vein virus j 
. IgJLij ijVIAJAIJ CIIJJJA*jjoil IJ CjiJjjjaiil AJAU ufljt _ 2 

cr^ J>«aaAj TMV o ^ i c h ^ JJ ̂ ^ ICIIAU 
. ijl!l AjjlC- fljLul* ̂ LuaI jj JJLSJ 

( A ^ j j 2 5 ) : J>>J> 
( J|>J| <> LjUjJ 5 ) : jUjb AJbJ! LliUI £^ij 

• JJ-V̂ b J ^ V yUl Ol^jjjiil ^AUj ujLuijjjidb jjjJI Aî i Ajluaj Jjla _ 1 
. ijLuujjjii]! iJc-Uaj -2 

. fl.Jj.ij. Ao^jji OVib- (jJjj <>ij*JI -3 
.yiiljalt c^J^lj 4-uxiJUl Jj|jxJl .4 

r^bil f C^Jia £ - 5 
R/l: 1.6143 + 1.4 to 2.8/36 to 44 + (2.8/48): U/E : S,I,V/ Di ,0 . 



L̂iSjia]! AxaLa. 
Aeljjl) aJS. 

CIIauaIIJ CiLull 
ĵljjaJ!j AjjLuaiSVI £1!jjiaJlj 

Qj-fz^ c 0 JjVl 
:<> OH Oj^ -1 

. (jjlaj]! CllxoJll! (_>bl ĵ Lj 
.AjjsoJl tills jj/jjjjjil -<—> 

.Cltjliill fji ,JJ<LojlSxllj (Ĵ alĵ iU <Ll£la]| AmJILJ! 

rcHj l̂ o^b^'j <y> ^jil̂ VI jrljjl On LJĴ  -2 
.(JJIKUAJLJ jJaLoiall ^ OJLILLJ OJ'M.OII A - I 

j^jjiJl j dlUft jail (J (JL&ill -l_] 
.(Jĵ aJI Ĵ UÎ I j (Jx̂ iJl ^ jll (>atu]l 

CJI jUJl U i -1 
£USl -2 

<JJLJ*JI J ^ - 3 

t> 1 0 ^ jJl (jj -4 
JS (>o jjLcs (Jj! (Jj3 (jjasiil gla. -5 

nl -(5 
ÔJ (JJfl̂ ll (JjJt J AjjJSII CiljJoJl Aailid ̂ J Ajiixxll Cjjjjll l̂iiluil -7 

(JJ-V.̂ LL AJLUC- (>> 

.oliVI t>=«J Â ilfLo ^ Ajjjixll ciij-ajill fh-v'ml -8 
A^JJJLJKJL CIBJIOLL ^B-MUIL - 9 

.(jjVVill A-ilaC- tUjI ojlĵ Jl Â -jJ Axaftl -10 

( \=r—fe^ ^ -) cMujl J)>uJ> 
OtjUJI J^l 

' i i i <jftljjll -LaJllfLall JjL -1 
' S 5 < AJ^NKULL ( J J L (JX-2 

i i i i (JJLUJJ (j-a-3 
i 4 i * 4l«l£lall A ^ i l S J l j j L (>o-4 

(JjVt 1 J^il! CiUj ^jlij (jiuji! 
2016-2015 (^jWJi 

2016/1/19 



AjcIJJ (Jlaci Sjbl 

Sla.jj 

ÎjAll ^jjjaji! ĵbklaV! 

pic uiUj ;sJiLaJI 

JjVl u*m\jjJt Ĵ oaJl 

Y . n/Y • 1 o â-ilaJI 

Y . : o^V 1 

•S? 

Of AGP^ 

(jLai UK LLatlû  4JU1I Aliu&l ^ 

Y >) JjVt J l > 

(^UjJl) L^ JS dx U. Jl5 . 
.AJJLJI J U I J -̂JALLALL JLUJL - .̂ J^AJXJL JISJLJ - . 3_>«JLLJ 

((llUjji) ;LijjUa ijjfc . 

.^JIj^Jl cAJ)!\ . phylloclade - J j M - kpVI 

«! jaJVI j—£ Cy* ^ i j ( Y ) cjUaLJl ait cjUi! jmil a Û SJJ jjj JLJI J L̂lSlI CJUISI jjc. jl£ 131 

«) A-jjIJj 

(CiUjJ 0) Cjljliill OlLua pi! (jc. pKj 

.IgjaJajj AqViA all CjliiluiiLill \ > >1 jjh SJLXJI 0AS1 jjiSU ,4-uUjJl 4_iliJl ClUj£-a]l Cy> OlAiLiiXijl Jjio 
a) 

(Cjla»jJ V) .OljjLHI - - OLaĵ jjfLplI "CjC- 4ijajLa j£oj 
(Cjla.jJ Ân (3^'J jii lâ Jaj-o Ol-lijlSLâ l JC. Cĵ aJ / 
(I-jL.T'JJ * j _3A=JJ Alia (jL ĵ U.UW QiSla jLui Cm jjjill p&l _ 
_4jjljjiul CjUjI£]I <ua Oljisui p&l j£i ^ -̂aiuiiiJl j]| j Î LolS 1 ^j ^̂ •»jill I lU U L_iwajl . 'I 

(CiUjJ e) 
J^AJL! ^LUjllj i_LwajJl jLll 3jjjS CjUij Lujl̂ jLall Cjbj ĵ a JS] JjLuJl J_>iall Qu jjla .Y 

(OUjJ 1) .l^L 
(CLUjJ o) .^-Ul^l pfci ^ 4J 
(HIIAJJ i ) ,4j Ôjnislll jll AJIJSJ p-uijl Ua.j]JSJĴ I .bjlijjiil Clilii! ĴLJI JJUI j&Lo . i 

fiLu UllJ .J & (^a. / j j 

AiiuiSfl AJA 



( ^ J I O ) ; JJSN J I > J I 

xniaJl ^ j J a - J I J^jll j l j i a — j-a jMJi jAill j^J^3 "-lAjLull f^ J^b (^-^J " ^ 
(CjUjJ V 

.(JC.ULA1! S-ILAJ ^JJPVI -IAUUJ' (JJ^=> CJJ > I—ISI ^J A T J JIJJPV 

(CjbwjJ A) 

( r*o ^ a ) ; ^sbii 

bsj 

i4_boitiJt ĵ-lSi 4 Clujj - ^ 

A\\\W bj^jjS -Y 

_j^jJl AJJJ ^a ^ j j j J j ^ l jJu-aJI Cjbjiaail JAj (JL -V 

"̂lijl ti5Ic. aj-13 Cjb îoil! jjSI jjLoiJl CjbjLs! -£ 

Pythium .j^3 j-4-* u^^ j-ajJI (_>ub3 ^-L^A3 ^l-^LLu! c. 
(a*r = Aaj^ a) ; dJ&t Jl>Ji 

-iu^UJ13 • 
.AgLokll Cjb^Lill ^ jajII j j CLibjjaiJl ^ j-ajll ^ i\ 'u - ^ 

.(JJIA.JJLIJIL AJJJJAC. JJJJL J -X 

.Aa^jUJI djLajjjVl j •Aali.l J l CiUjJ^Vl -V 

(Aa.jJ ^ a ) ; ^Ijil J|>J| 

^dibwjJ V) _ Ob^Lill j-<u ĵic iijÎ pJl (jfr (Jjĵ aililb <.- n<J - ^ 

A) .CllbjiaAll AjJliu (jj-abjll jA^Uua J .Ij.wll St3r> (JS jj^l ^t-vbj -Y 

Jjj£ijâ b CLtblaj]) uuLl 

^jiLiii j^xa /j 

AixmSft fr^aj <UaJ 

jLaC' ,\i\\ a A / Jj 



X̂JIJJI ;4ijiJt 

CJIXJI J ; JhUl 

CjbjJI ;nasuia]! 

(jjjc-Lo 

aJfcsJ j ; AjLiV! Cilai«3 JJC-

"gH1^1 ciJJJ^I 
A-iclĵ j! b^JJJJJJJ^L/I'i ;SJLA31 

( ^jbit ) jAll J^aill 
( M l / M o ) ^ b J l ÛJI 

Y . n / / : uUiaVi ^u^ 

A - / @ \ 
^ f / ¥ \ 

X̂JIJJI ;4ijiJt 

CJIXJI J ; JhUl 

CjbjJI ;nasuia]! 

(jjjc-Lo 

aJfcsJ j ; AjLiV! Cilai«3 JJC-

"gH1^1 ciJJJ^I 
A-iclĵ j! b^JJJJJJJ^L/I'i ;SJLA31 

( ^jbit ) jAll J^aill 
( M l / M o ) ^ b J l ÛJI 

Y . n / / : uUiaVi ^u^ 

K •• I-LĴ LÎ JS «; 

'"OFACiM 

^c-ljjil LJLLIJI ; ^ 

; <UJLLS| ALIMVI ^ U G (JP LJA! 

(A+y U ) JjVI 

(Aa.j.3 ) 4jc-|jjJl Ajjlll CJJLSJI ̂ JJJSLAJI JJJUIIJ ĴĴ JSI JJASI ^^J -I 

(4Ajj A ) AjjLJI AJJĴ II TLIULIXJL ĵ̂ -La J^J -V 

I m m o b i l i z a t i o n - M i n e r a l i z a t i o n - A m o n i f i c a t i o n — N i t r o g e n f ixa t ion . 

U ) jjj&t Jlj^t 

:<> js CP J1-^1 ^ 

1 ) Aj&Uĵ l ^JJ^ UjLuajt CLii^JLAj -i 

I ) AJ&LJJJL AJJLLI ĵi J^LKJL J ^ J AJLJC. J |JJAIJ Ailj2> JSII -LJ 

(^J-3 ^ ) ^P bJ1' AJĴ 1 ij> JJ^1 dj^Jj clfcL^1 y V ^ ^ ^ jSji-jr 

(4a.jj Y i ) dAiUl J l j ^ l 

AjC-ijjJl AJJUJ usLuâ Jl JuaJl CLLUIJAASJI Cjlî alĴ JJ J-aC- Jjjia iai2 

(̂ UjJ Y £ ) frljil J|>J| 

Atxll Cjliuaî aj l̂ _a|Aiiuji JiuabU! j Ĵ C- ALjis 

AiLuiVI j A ]y\ 

1 



ĴVI -tejill 
Ajcljj 4-uiJj& 

JjVi ^IjjJIiMM 

v. n / v n : jui^vi gjjis 

-sP ^ 

: 

O F A G ^ -

(CJUJJ ^ • ) l̂ gjU-Aa Jjj jjli . ̂  

Phylloclade & Cladode oUj^ij jAjfl oLW -v .^JljSjiJi-i 
. J J ^ . ^ 1 1 ( _ l j l l £ j | j j a - a l ! ( J j L ^ a S l £ j 4 i J l - 0 — 3 

<jljjVl J^j (V) Lo cjbji jiSjlkLa iĵ Jl Jĵ - dilil]! .ne jlS lit .V 
.̂ Ijiî i AjjIJJ <— 

ĈjlajJ .Ajalal! AjjjJI dlljlli CjljjAa p&l jSit .V 

.lijjijiajj Kinya ajLali (jj®J .<LuU±!l AalaJl ^ AjsJl CjljjS-all p&l oljjll __>fijtJ _ ^ 
(ClUjJ fi) 

^ an uj^ T 
.pLjUiallj pLjjJjjJl ĵi Jajlxlll jji -I 

(CjUjJ .̂ uJliljSlI LplaJlj jji Û UJI -UJ . 
(Î JIajJ Alia Cili Aijj (Ji-ajj (jjSla Cili LJ-̂  on AdajjJiiill iSj^' f4' J-^J • ^ 

t «| CUltall Jtj^l 

.AjLal.̂ 'iml pAS pj A] ^ fiji.'"̂ ! jji 4-AJ£J pjĵ jJI LAA.jijijj-a pjgliijiuli jl . ^ 
(OUjJ e) 

jUJĴ IJ I—L_3j]l Ŵ̂ J L>® C-î  JjLuJl jjiiil ijj^ . Y 

.0 jjI£J AijJa jSil pJ 4j jjjUudjll ^Jajll AjIjSj pxujJI iLalS IL^aj I '. h i-jL-ajl mT 

.A! nv̂ i t̂pjll PUÎ )]! g-a iLalS IL-taj _LuilSjLall (Jjliil JJLLUII jjJall La _ i 
(tjUjJ i) 

UU . j & 



ypHMJf ^te^Hf 
/ g j i i ^ o 

CjLu ^Ij^l; &UUI ̂ jil̂ aV -sbLaLSXaii jULaJl ; 
( ? ' / V 

rS^fi ^ftljjj! tjLyJi ^ftljjj! tjLyJi 

: 4JUJ1 ^ u ^ CP 

^ ©) : JjVI JI>J) 

(Ĵ al Ĵ sl <LajULj tbliaS) j^alic ^ âSjsJlll l—Jala ^ ÔJOJ - ) 
(CjUJJ V ) .OUll 

- Fungistatic — "SF̂ JĴ  — 'Su^^ 4-ajULolt _;4_iiVI dil-JVn oJI qa sjc. -Y 
(ciiUjj A ). Oligogenic 

-:2UjSM CJIJUJS 

(jc. CjLlUI ^ AjaJajSl 4-ajlloli tjhn"n _ ) 

i, Um.1 4jjjL .oilI ClAjbill j j i j Alala-oS A^laj] ! CjIjuxJI Jbixluib ^ s U J V -Y 

cB̂ ĵ 3 0 s (j.'jĵ 1^ 

l^-jb CjbjLi l ] 4il_yi _£ 

jjll ^-lilll diU ^jiu -O 

jjJaj^iSI (ja iL A niin-% (jc. 

lib 

.̂ j-tliijjll ^IjjJl J.>.-\11 J J-al£J! ^^Ijjll J^ajl 

^ i l l J ik i l ! J ^ j j ^ J I AL^I -Y 

.CJLUII ^gi AjjjSJJI! 

^ 4jjjjjlSi J <LuiUaj! Clihjuli J^il! -t 

Cu l̂Sl! J j^jjjiajlL-a -O 

.^jUull AjjbjjaSl j 

.djliill U j l l a ^ IA JJJ J 4^, m'lVl g j l^ - 3 -V 

AlLaVt ûiaJ 4IaJ 

4J-J4, ^Sj Ju&uJ! / jJ 



joaJl jrl̂ VJ 5 & Ijj-il A JS Au.Ĵ loJl 5 JW-A 
pY.N/I /N t Wj- 4x-jĵ ll CLiUljia. IJUJ (JiLjJ PAOJ-oj * 0 Jt aJ! 

^ t i l j ÎjjaJl \ JUA- AJOIJJI : 
jjljcUu • JajJI 

.dlUlul! ^ji Â .Ŷ moJl- (JjUl 
jjjb j^i j i L V i t> Ain^a jji £ j ^usy w £ ^ 

^ dtiW^ J j ^ U^J ^ < > U ^ ^ 
F. Value 

S.O.V D.F S.S M.S F. Value 0.05 0.01 

ToSoS ....... 1974 
BcBreeds ....... 720 Y.V. r.lA 
B.Systems ....... 114 V.<\£ 
BxS 54 ....... YV. r.^A 
Error 

.Wk ^liill j J i _Y J j vjJI J ^ j _ ^ 
(A^p S o) J | > J | 

( J A J ^ U U ^ J J T (JJILL -̂LLJL JSUOJJLA J ! 5AL£]| J J > J J J J U & I ^ J S O 

djUj^UJI ^ JJJ^I csi {1 l i la ' t^s V oj^a ^ U a Lkzu ^ 1Y 

^ A ! 

f ^ clyjjl j j ^ i t> AAJIJ J^O Y . • o ^ i j CLiUall A-J 
n * UdlJ jjjiOl Â JJlO l^la Jax. U » j l ^ QjJj jj> j^VlJ JaJ* OjjSlI 
AJLSJI 4J ^ILL TJJJLS]! AJUUILL JJJTLJ J ^ I . ( J J J S CLLLI 

^ ^ J j • JLml ( X2) j^Jl t$l£ Â ja j L Laic ** 
r A£ (jjLuu 

(4a,jj 1 o) J!>g]| 
^K'i Jl (j^aiji jL-ai^lj _1 

U j j " ^ CS^"" 4 ^ -la-uijlall (j\ J a j j X a , ( j^ U J J ^ Cj^lauui j-a _L_1 

txjjjli 
.̂ jlaSll Î A j iUa. %Yo J35i j j j A i ^ OJJJ ̂ ill jjjJI Ĵ a 

t> %Y -o j j j Aio JL ^iil j j j l l J,ia _Y 
».NV£o ^ ^ AJUUAUI AJJ^JI Z 



pUjJ ^ 0) JI>uJt 
Fixed and Random ^IJH^JI ^ i J CJJISII <̂u3b ^j^^LJi J A U J 

.JUAJ U^aj* l^jjj J jijl ^ jji! Models 

^Uill c^lk ^ uj.^1 ^ S^bjl! J A ^ CjUU J ^jX^S! ^ Ji^bd! 

s .o .v d.f S.S M.S F0.05 Fo.oi 
Treatment 248 2.90 4.50 
Error 130 
Total 19 378 

ĝJUllS CJ^UUJI j £ UaU* o l j j U l j^o j lS j 
tl T2 t3 t4 t5 

168 188 168 172 144 

•ANOVA Table uji^l J ^ J j^Td^nT 

. CjXOU Î Jjjhj jilt r 
.du>Lal&*&3! CjUajuijla Jjis <2531' i < £ 

CjU^JU j ^ j l^iu (jjjii l J j ^ i t J j j i ^ l ^ 4531531 UaU^I J ^ I j l a b 
4 y . 1 r ^ ̂  A ^UJI J A J 1 ok .C^UI xJI ^Jl J 

L_ujjj31 ^lo «. O 6 •„» o :u^Y.V£ V 

q (jjaj^lj £-Ub3b UStilal 



jUci Sjljj. Jiaii 

OAwIe <UM> taiLfefeS JM 

OLu (Jatĵ i joluj) : 

(jjjlill) ^ ( j ^ j 

(2016/2015) p\aM 

2 0 1 6 / 6 / 1 5 
u&ljjll cjUU! r 

( ^ U j j 10 ) 
.(jiluSJjVI -

.fjj^i -

20) 

10) 

; AuiUJl AlluiVi frf** 

Alju La uuSi : J j V l 
.CjtjJlJt Cj>a - . j l 1 _ 

.IniaoJl _ .tijliaVl Ci>a . 
.IsJll] _ .AxkUl _ 

^bjii ij JjjjJt _ 

.jJaUkllj (j^UaJl J Sjili»J| SjJdi! J 
.(̂ 411 jj] yi LibJ! okJI .2 

; diilll) 

. W ^ o&j Jiiisj ^jjjtjj^t Jjjj .i 
.Jilil! J cjljjUl Jaji^j J (jiujVI .2 

20) : juljlt J ) > J i 
AJtlaJ) ^JJ&I J j ^ l cs-JluajflVI JJU1I tlilJ J^t^a (> Jjiu 

Ĉ  i^iayi ^ jJJ u* oii^vi if! uiiuu ysn cmsi\ <> ajjî isi 
(jilJ-JI diuijj La f.jJa 

.^Lxlilj JjfljUU LuULu 

alluii i l ^ J-LaJ 

.̂ JfaJl AuJI Âa-a / J -X 

Jâ I / J _2 



'QF/CGW0 
LT3 '̂ rjWasljjJS JaaiJl iSLfjJl Ŝ Hî l̂ aaaaJ 

'QF/CGW0 'QF/CGW0 

(cjUjj ^.) 
. ^J^JIMJI ^ifriu IjjUikVI Sjjliltl .) 

Mj^a CjL^Ij c!iUV! On Antagonism JUboJt S - Y 
•J ĵ̂ l Jivla ÛjjV) oaUsloV U jiuijj - ^Ujj _r 

.OLuil J (Jifl J AjluUoa ^LjiaU! -1 

. u îU ŷi Oljjklt t^aj ^ S^Jj) ^UaiJ) 
•u^mkh^ ^ fe^k^A^i^dJtiJi jijLudi ^ t ^ 

. pnjjlt Ĵ jaS JitSj ^ ^ a j ĵj*]) liLjjiaJI ^jjA,! JUL ^ ^JU ^ ^ ^ ^ ^ 

. . . . . . • ^ ^ V^J^ 1 W^l i j f^II »J^ oljai /j'aSjj .V . fUiU uui Javi ^UVl o ^ CAJJ1 ^ ^ V ) £1 Jujjl _£ . Aau u^jij 5J. Jb jig j£U! CU^J| ^ CUL̂ JI d ) j j i J ( jab .0 
• i Jlc JjL Q^SjS?! jle jUHI JJBW 

. . . •Aoa.^j^! CiUljl!) ̂ a (̂ jbaJl flJiiJiu.l J^j, _V 
^U jk^ <> «> Siii U t̂ jUiu gk* <> ^ ^L^ ^ fU3l ^ jjJ _A 

• kj^aJl S-Wift Sĵ WJI CilitiaVI luuj (JjjJ) ^J Ulj Cujli 
. îUMJl Jggjl S.jftUa kjjWiTI ( a j > J J | 41Jia. (jjSai -1 . 

0.20 CaCl2 X1JJ& c ^.jU Jji^ ^ c ^ j ^ ^ 20 *jj~-Sfl 
^ J U ^ ^ J 14 L ^ (v) « 0.082 oljUJ! CoC 6L U^ l i ^ T J ^ ^.ja'X 

: 2 °C ô sliaJI 4. 
(̂ J^JI j>-ill J-43) lh ĵUJI (^ji^JI (> JH ̂ Jj^Sfl Liudl u«»l 

.al>vi Joa ^jUJ! l^J^j A^I diiSj ̂ .jUJI L^J^J (i) ^ i j ^ v i 
.0IJ2V! biJIj ( 1 ) ^ 1 ^ JSJ ^jli^t J ^ i u^i 

.OfkaJi & UAjjUi yi (<_.) J (t) ^ u j i ĵjjjiiji ^ fu3! jaui ^'uLs .t 

Catalase - Rubisco - Antioxidants S^V! oUU. . Free radicals 5jaJl ajl^l £ ) _ 
(^Ujj t) . J ^ U CUJ! J 
. Z -Sak^U CjUH! îjĵ aJ) a ̂ i l l iali 

(^JJ «) JL̂ SU aLSLill aijjii jjtl) ^L, 
(Â jJ Y) . liia îll J U d a l j olo ,̂jijJaJi 

(̂ UjJi Y) . Â uJpVt -jp ^ 

(c^Ujj r) 

• Jljjl er^ O^i j Jljji t r ^ J'jjVl C>u . 1 
. CJUÛ ]! JUc-l tJ yUsJI Sji Cjjj jklJiiu,! -Y 

.bUuSJ! O^UjU kniajf 4iUa Oa JJSj CiLuJiVI .r 
. flLi! IAA£. J , C4 J C3 OULujIjji^Uii^jc .£ 

. o1^! oJU / JC (joiiuJl Ĵ U* Liajii e {^jJ Y) . 4itUi ^ ^ . ^ ^ ^ ^ ^ ^ ^ 
^U^i! ^ ^ U - ^ ^Afc^l ^ ^ ^ ^ ^ ^ S j jJ ^ J 

(̂ ta.j.3 f) . l̂ ji-sAlj 
^j'jJi ^ J ^ (uL- C1^1 ^ 



CdLJ O ÎJA! ^juljll 

j 
aLl (jk\j^j : SJUJI 

( J ^ J I 
( t » n /Y . i o) ^uu 

Y » u / o/ r i : oua^n 
^ Ijjll ^ u a : 

( ^ U j j I) :JjVI J t ^ J ) 
Ifell jlAall ^aauil ^UUJl J^j (1) 

(CJUjJ n) JS JU&^U fa^l ^ 
( A ^ V l j ^ U L w i l ) Molting c ^ V l 

, , Egg Saying o ^ l fr^j -Y 
jSi ^ Reproduction jSlHl! _f 

V) fU & {Uk UJi jtwAp ^u^Vi ( £ ) 

tJJa, >_Jaj| 



(^Uj^ i » ) ^ojt jij^uJt 

"dua, jjiaJt J&U CP 
Races ^ V ^ l - Economic importance ^U^SVI 

Species and differentiate methods ASjfcli j j b iaH p gj 
Symptoms gat j r-VI 

Morphological symptoms VM^j j -^ t * 
Histopathologica! symptoms * 
Physiological symptoms kx&jl j^]* 
Histochemistry symptoms AJJUJ&J! I p ^ j ^ * 

^ A) dJlSJ) 

gJij^l iJaAS j i j a _ \ 

fi !JJ2UU1! ^ jSii I^UuIl ^LiU* JJUjj ^ 

Fumigant Nematicides ^ILul! CJIAUAII _ ^ 
Nematode trapping fungi S^Ualj ̂ UjkiSt -Y 

Paste aria penetrans -Jl bjSLs _r 

U6U( cjbiaVI ^ 

a l l u i l i s a j 




