
Of+J j 4l"d,".ll 4+JLill crl++.ll Venturia inaequatis # c,tJe LSti. 69rr Jt+iil

5rl+ jpi .ig-l +-rll
.01$ ,$J-H+ ,&J-H:f d a$XYl a--L-ll

qrl+r lLb
c+r'3l;Jl erLlly 4elJiJl iils

, '.il.il
c.rqlt Llj ;fr. ,Or+l ,/ itLil stq+.ll Venturia inaequalis J.i €yj" LjlL 6.r. Jl+iil .1997 .619 Jll &J*J gtir ,trl.)ll '.l!r

.s-3 ,(1) 1s '1*!l
ri,'j" iri r-ErJ U|+ll Jj.ldl s+L+ .JJL,i #J.ll ln ' !'r"e .ortrl dr .allJl $i Clidl ,,tF dl rtJ"lt f'l .r6tfu e+3 #-F i',
l4--:r-,ri. 6.r- .!.sil rrli- oLlJl kJ' c{-FJ ,Ut i lli' 230 ,Jo d}-.ll l+'d; ur.$r ,iLlj.ll .L ;*J- i:u.a zs O. .:,uP c!.5 ' Jtsa

.:.ti*Jl .----j Glc d+J.. r ('ll r+ rnlt 6Lllll ;r .(SBD JJ $Jl clrrjt .t,lt dr!.jLj (Benzimidaz oles) cJjjls,-. "j,ll rc."+- u. UJ.iI olur tt

elt Or$I-t,-r--+ 1.0 ljl1 (Thiophanate methyl) 4!ill crtjE$ r cJ*r+ gr;yl r-jti. .".J.lJ {jc 'l$-t.l 
, J'ill ':Vrc g"; c'.;p$ 

'i;C13

' ,. la-r, !i cr:} (fenarimol) dr.Jrr+ +t l X-La drjrs c,);,,.11 6;.+ Oi tu $ll sLl.r.!I el$,:,-$i r-s .dJNLll+ cr+ 50 5j of.),fr p-jis
, jF-+ 0.052 r 0.002 OF -J 

tJ dr.rrrli .$.i tu-il. L clA.rl-ri,'r- (ED5o) rri tll r slll loJ.Jr IC]l I Jl cr)ill ''.ihrlj .OlLlL ejr.0.25 j#-!

dr-,l-irsr+i3 @romocunazol) J_rj!--:JsJ,"_1;r1 s-;rs"! {u."n[r [-i .J.rJLfL+ 
'J+ 0.018 t 0.001 ;p l- (fluzilazol) Jrj*jrb "ll.!r odJl+

J0.009 (JJ+ t" cJ.Jlji Lill LJ+lt oF .ot+l uf "..r 
U5* ri It.+ d ,,+xlj (sBI) JJjBI-$ gjFll erttll €LrL Lc."+J Ol+4 d':$l (fenbuconazol)

.r.j+foIL+ Or .r L+U dBltr-; trllll +4! tu,jlL 0.039 I0.008 i*.Lr Jrill .rplt 1+-!q ilr+JLt oJF 0 026

'l;'!'ill crltt rr LjE ll tyentuia indequalis 'CUdl Cf+5 :4FUf' &UlS

drY)-,/d.,,yt' LIIL Ji 43.,1* crJ." e-,lJJ,"'-rll hA Jij

*-s )L-'r ,l Ji$l crl,liJ Cl$ll C$ Lr"!,.,,.., Il -:Lilf U"

.d,,Hl ,,Jc 
''*;lt Ultill 6. qJ+r-ll elli.iJl +:_.,liJ dllSr ,OUJ

,6:l_fLf ,',-rtf JlJ.

rLill olDl-, d*S a-,t.;Jl gsjr

23 Jl-iil t-+l3.i' B-1-r-'a+ i 1994 51993 qt't" Jyi

3.tt-:.Jt3 -L+rJ6 ,ii*iJl ;lSc :iJl5Jl itU^ll o.i Cll3 JU-q

drY j'-e isr.o ,',- r: dll-,r$l J,,- AiLi.J iJj\Jl J.+ ci-23lJl

(Uf) ';J^,i-.,. 230 ;le J-..--ll lJ .V inaequalis -Ai cl.

dJlJ^'i-". 10 J' *e .si (i.stj !-ilS "r-J) irll 
lr;.l a -,;I"

.Oll-9 r.}(l

drl++llJrjl eitll siryl jf-Ell +rri
Minimum inhibitory concentration (MIC)

230) Joill crY;r ii-,L,.- 6.r.o -,lUiil .,l.1r!l 4L-*ll ./ i
+*JL+ Al\". Jyjl+,Fi-!+ll a.ej'";- 'gllrtrJl ;, 6,-or-l (il;
tl :t ju *,jd^lL-.r ,j+ l0 '$-fr @enomyl) cJy_l++

t'r+lt el-jJl dJl-*jl- a-c o.o+.3 (9) OEPP bulletin & FRAC

++.lL-+ 11i". (SBI) (Sterol biosynthesis inhibitors) cJj-:g-,ll

ri (6) o jS;l-Lj Koller C-il1 \x 0.05 JS;n1 fenarimol

LS"lt
J-tiJt (P,.,r .,i Il Cl-jill tjtl L-F-F -+j':
Ventuia inaequalis (Cke.) Wint. (anomorph: Spilocaea pomiFt.)

CLJi *t' eitltj c!,tE. 6;^+ ,Jt' gl,iill ', 'r' " oJt .1at;r!l *i C,

:!J++ll 6tti"ll .J;J#S irfr,.-r "tr-*ll 
IJA .,,t..,.i ,O[iJ,,l-l .(t)

.tti*ll r.J+- ,,s il. -r;c a.iSlj r-,;lSc .J\* ,J i-E+-r

eU: clrtt a+'l-,,-,/l crl.++.ll 9-d* tl-,;-rll .U'- ci irX,
gJlrlr \l r5lj Jl-'i-l C dlji .eri .ril (a+'tt-t LUi-,,) rs.o \rr4j

Jl-Sc. iitj. ,,s UI+ dllS Jr+.Lr .;-n-rll dlJl j Jr-rll c.r:r

l--^iJ tf-,,;-:f ,J:ri Oi ,1" *-ll ,J'! c199431993 3r. t'
.r"-*l\ Ll,.-)l i+ Oi >t1 "-rrtr r-,J ll d sS-,, -;& p-,;$l
ell" rjo OS+J .tJ*S -r6L"i &3r- J,! .s.i L. ,'i'i i-i3J," ciIE

64.11r ,, \l #r.-u- JL-$il :qliill -.,1.,.^.,!l dr JSI 3i r-11 !J
i.-JtL 'lill O,- drY)-, J.+L Ji ,,-ijl g;.*of, ,-+f-r,-,

i i',,J1 c.l',,r Il Oi iii^lt eJl Cslx drJ+il .iL'l*^ll 6lr.r'll

JiSl c.,l' lt \t ,y' @enzimidazoles) cJrjl.ryl-r.+Jl 4.e-. -l
..r.-*ll irA 4-ilS.J O...l ,J yl-.j,-l

J.# ;J CUI c.r .s-,-l d,Fl-i d irle JrJlS -,,$-r

klyi OIS Benzimidazoles Jl 4e-."+-l LltL .rElt ,-r dJy\
(5) i-Js_H.!l ;r -r ll crt)_5Jl ./ i (ll) \illJt-,i qt lg74 ?V

..s_F!l Ohlill u," +re3 (8) hisr
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El-9;It c,l+l y' benomyt 41.-*r li+.ll -t-J -lt+-t

I LlLt .'rrii."c & r.+ V. inaequalis fLi J.l 0i h

Jt ii-yl tra d^,5-l rii s(potato dextrose agar) -,1Lil -13 ;-,S:r

crl^,i-|3 benomyl .J+^X I J^ill L:lL i^,,1-.1r1 eJ- ryll6 (

J' i o .l- l-.fl r. Jlill ,J* .:r-.;l'b-i crYjo .r"Jill l\J

50 cr-'-r .(nr, nr) d:_.rt+ll: (9,, ftr)-,1tSe (MA) e1rfu.ll

' 
j$-f (f g 6lr- -u.;-l e-l ctE-': cJS cr L1,.-^ CE t-.t-l

cil-+ti os 4j. (y:l:-Fr l0) d,#JE c.r*533 J"fby loa

,-it-.-b-ll Jttl - j3 n-$r - tlll t,'rri'iur.o,,Ie gris3 LtA

--Ji'lll r.J+5 cJi.J+ll r5. .i+^-bi ..J+^X ejf,.-lt crl;$;ll ar|

ci)-tJl et-6_r .OJ$lt+ eja 50 i 5 sl 4"JElt crl;l$-Flt+

t-i-r .tr+ 200 -;-.f^ cIS .,., ttrr.lt clr,- UlS3 e crlJ. &X

r-1 it_5-r.!l crb. ,! en q33^Il +.rll qr-i-r g-,16;.lt r,-=ill

otr 6i e.,p3 .a-et,.. 483 24 4; L ,-,-31-f a-;il Cr+^-aslt

,# .-Ji l1rli + tlrr.lt c,l+J iJ^. ,,r ;r3! Y .J:jl.y:-r.+Jl

t-*ll J-"j 6,i ,o-U,+ilt .*.,s s-,;rcl rii scrLrj-ll +31,l ,JJt

crls)l +r,.,. t Jrt al* L:lc r:+^ll .r3,;.j -.1,,q fj !+t ulS

.i--r+ll j3,t crl.p 
41_,1i

6rt-isll3 Qn-vitro) LJ+i.ll oLl.,;rJl s.l 8l+#.ll 6etiS ij.lti.
.(in-vivold,l+.ll p 4$ilt

e) j,-e. L-ilS.,J d.,Ull .rJc crl,;tJl i:rl*ill 'oel.iSll i*,lJJ

a-l; JL-*iil i ,d LJlLll d.,y-i'lU t_,,f ''+ Jl i*,L"=Il J,I'ill

6J,-=i iJ*r ,J+Ji;;li ri;. LF Od.JU ej+ 1.0 -ts-il i*,\..-

."' ^'i .(q-*..]t crLl_,,1rJl ,.+) * OjrLJq e-[ 50 -]S-il LltL

q5 3;r---rly i-i- ,^.+ (East Malling) CUI r-* OiJ& blu
clr4l !-r, U e-,1. .,Jc gJH f-,20 -.;,ti;,t\S$-,)" cJ,.o,-i

LP qf1 ,it-t \J* ki. l0 elrcl pl .1'1'2 ir."i. c-):-l
48 yt- rr+J .,b lL:+ 1.5 x l0' .2S-rh 4-,1-".J1 iljJl tllj
J.'-"ll) &/Ct 300 j,S-ft .Ji.J++ll ii+^i k# up4i ci-.; e ,a-eL

clr-.-el a3 
l-S ..ul.iS .s-,,lYl A-^.ill 6y3 (!-,,hS +. -.-jJl

,J+rrll ft+^lL-i l.d.,Jd ci-,r r..rrJl LJlLll i.l;lU cr)Li l0

ii*i.l c# cft:=.ll .', -.':.!r ..:al.i,S g)il i*,^i d,.tSyr

i-s.p .-l t""+ .',lir ie\-, 48 ;.r^l yol00 q,t_, c.,l.l il<lt.u\
ol9 

_l 15 Cl+ 1- l,€Ji;_;l_,!l 4+_,rJ dr.s3lJi (phytotron) J .t

i i ,Vy 23 4s .YolOO r 95 ctr+ 1- !Jt-ll-r .r-*jL
g-. (scale) cll ,rio,lri".'^'L CII.r \+\.1l {+-,rJ rrr-il cr)iill

- 
,;$l ,lsi-)ll ,rr_r .(2) 4--l.sl L r..,- Od.l\ d,,#-,+ -ts-*

tr't* ...1.^- dJ-o Jl-,iil1 a..1-,,1I" iJjrc 60 _,,$il (i,3l3"ie t;-ra+

Od.JU ej; 50 I 5 jS-,, ri' Ji.-+ll

,# JLill crti+r r cJ g1l 'lt Jl J-'l-E iil&Jl ','-2l;,:Jl c.r-rs

- jJJn-.+J ll"U+ r'rri'."'o ,,Jc gJ- 1;-,1,11 d\.tl J,..-b uii-lt

OliLlL- ei+. JQ * ,"',r'i .,Jl ii (J3t ral .:\) J\-el

"nl,is) 
(Streptomycin) O*+l-3\;l-, -ei (Rifamycin) a+.+.[n-,l

d.,l-F-ilL+ ai-,|>: rl-r'-ll rtiJl + a**yl.i.'; * ,''rii.,Jli ,(913

'-Lill drlJr.ri..* Li- g* f- 3 J"+.rlll d:r'l'ill .4+-l..oll

.iilu-ll c.r)-lJl ,t'J,.: €;n; q!lJ. I Ji.lr ,''-^' ll 3r+Jl ;Jprl

g3+lt rL;.Jlj r,lf Jl , ii.'i .cil-p &)3 dr)-lJl 6.r.+ cr-,,-.F

,rJ ,''ril . ' Jl i-.,1l_,;r 4+-,1.l ,",\^ 3 L.irf iiiJl J'i ,"'ii'i..'Jl C
i.--;-,p t ie f)}ll ,,s J6*" ir^l ,:*..aiill (.,J+ $J .d"Jts} "50

.i-iJLill drlJ,"'i-^.lt Jrti.r$ to"+ i ,q.,2,3u} ol8 ;rl-

drJ+icl3 sLl9.j fJe Jl- ,/ JiFIJ 4*,L.,.:' qj'ill iljrll dJJ+ielJ

t-J l0 p;-,4-J1 -4i.,* J, U+. Lre..i rJlS lrJ 4l AL-i*

.,.. t0 rJc iJ.'i,".ll J'Ls rlj Lrrc rlt I\ L3tL drJ&l,

0-# 1- lCross Resistance) ilrlr:Jl LJtLll i-,1!3

t(+-*,,1 "- qgr-l Ll3Jl+*ji-Jl acJ -l .# .;ll crl++^ll

:-lJD 12 _;Lgil t' Thiophanatemethyl j benomyl cll'lrJl
l*'., *L,..r ,-, *,rJJ J (4,6lJJt 3_; s a: Otl-,t (.}s u* O$jt)

.(2) O +l! ,j+ 50 3 5 e I c0 Utill drl-1$-$q cll'lrJl

ItJ;ll ArjUJl dil+"+4tl (EDso) 4ii.4Il 6-i3"ll 4e-.1a11 .r1si

(SBD dJJJ5-,ll (.5 Jirll
r rr-il : :llyi6, 6_,1q^at lJtill eYj,,Jl ,-4 cUJjil

glleja :- cjr,- rr+ii5 J .f.3u Cl i3i^-Jl 6JiCl a-J+ll

dJl-ijlJilt : Jlll o\J ,-,1*&",13 .(EDro) , i. rll c Jti]I

I s0.5 s0.25 s0.l s0.05 s0.02 c0.01 .0 fenarimol q;-JI 
^Jtill

sflnzilazof 6lr :t \l ,, ,,rlL l-i .Od^lt__, c )+ s2 3

e,0 :i.;JEll c.lljE6,Jill ,',1*il,!i bromocunazol 3 fenbuconazol

j-S,.tr O9il^lt+ ej;0.3 J 0.1 s0.03 10.01 e0.003 c0.001

rr> .,ijL:-Jl 6_fi .u+: .drl-r &)j aLU- cJS cr-.1-6: Le i

,.,t rr F l;( .crlirrll J^, JJr- ,-r"Jir:l +JLll r+,,ill ,:,L^,r.s,

a--Jii^ll Fr: F, riY r -oJ (EDro) :..J!,.oJl 6-nCl a-J+ll

cJL;-,,t 1-J3t --l nsl '.rll ,",\l-3 .(6) 
"-6-.1t 

LJ Koller g.o

.(DI\RT) Duncan's multiple range test CSh 4+Jt

(1997) 1 rre ,15 rl+r ,L..lt crl+i$ LJ3J il+. 4

ICARDA
Rectangle

ICARDA
Rectangle

ICARDA
Rectangle

ICARDA
Rectangle



B-i3. a.c-p. &i C F2 J1+'- -.,1;1i,1 
t-+ fili.aj ijr. a.-,+ uful

o-,1l-iicl A-ri"aill ts-ii^ll i-J+ll qJ"',. .,.Ie L,-"L 4ii.-l

-+i+ ,3:Fz JL+'- c.rli l.rSar .LJE^ll 6-.i..*l ir!'- Cf:fU

.c-rY-',-'.ll oJA Jis JSJi LJli. r$ \3r ) +ii ,rl9 J+r Laiii.

3 0.002 U--,f l- ,Jr.l-,,11$ r.rr \l i3iJl e-,f3Jl i--,+Jl "'-jl,i-,e
r + \l i ,i. rll ;Jj3^ll i.rJ+ll dr-. U1 .Od.lU ej;0.052

16 C 2 €: dr d.,,Y-Cl drteJ+ll JJ"x '"'r""i-l ,.Jlr ,Jr.ul:+

ej+.0.017 &jlSi (crt->lt ,r,$l-e ,,.Ic!l d)..,-,Ui^ll .rLs-t r^.)

od.l\

V. inaequalis -,,I" .ry-t ,F.+l al.rls^Jl LJ\Lll Jl1.iI .1 cj-l\
,-.H,,ll Jl .L'\-, C* -21-ei-rr;L.,S:.1 U.l Lt r'rri'i"' o,rle ;t-iJl

. cJrjlr:^U+ll AE',..-l O#.lj.ll
Table 1. Cross Resistance tests for randomly selected V.

inaequalis isolates cultured on PDA.amended with either of
the two benzimidazole derivatives.

(&l rt* tts,.) t^j$Jir \JLill d.rl'lr ^\l

Fungicides and the concentration (pglml)

(-L+)d C. (4) q'i l.s e-)rll LL-.Jl i..lJl .+.".+ a; C -1.-
.DMRT -,,E.l dL'i-,t 1+5\.--l dliill ""ll-3 6' iriL

dBr
&jlfrr-#l 6ls#.J .;Ldl oYje 41.t "r

c.rlrL:^ll EUJ c.,r+ -,,EI jJJL^+J llll- r-r,i""' ,Jt L:t-*ll

dtnll o.pti3 .Streptomycin 3i Rifamycin A-il 'l 6. ri qrFll

. Jt \ i-JtL crilJ ...1r!t ,ut-!l ,rs a-,e_,p.ll rY;Jl 6y+ .ti

1.0 -ts-il 4:i-,L.,= dr-*Li Oh.l-,,is u.o BJ-rlj iJ; oU::-,q .J*.J+

.er,:.!t dJ) jJl q-j gls3 .y ql f C, a.u u.$l! e;

@ungistatic) -:-jill J iJ 1!i. .jt A+ll glsj ba .ral-i,ll Ll;
{lJ.j ,"'lir L.-1;e o o".i .ll-,3-,1 J.I'ill g! 6ungicidal) 4l XE UCJ

ej+. 1.0 ;r-Sri*.Jt *JL-+ f* r'rri" ,. ,,Je o:.U crilS.;ll

r-A Jr+,ir - 6 o &i.* \\e s s[i*ftj;:d,u
,;e i l-ltL'o-,,1 q-'ai r-,c! tlrr- ,Ji.9i;1X i--i3Jr LftL SlJ.i"

.# o-;L,iil i JS-i .,Jci ,n, r-i. g,o:LJL e-[ 50 fJ.,.J r'rfi"'

LJ*ll 'J.
gi ,l t'-,; .Jr"+ll d i+-,;.r.ll ,i.Jrl,i^ll LJlill qJEj oJ6Li,

tej.r\L ,i ,Jt'lr.tt crEti3$3j5+ :.,prjt^ll Lill cr)-r ii-t"-

,r.ilill 'rr \\ 4-,1-"- c.,iS Ljjlt 'lt Jl i-,l,^...ll al-.;rlll .4ill'6. L"6l

crl-:Li3;,} .i+.1 t Ji Lrl,L c.,.itS 1.J:.r+ fi{.ll L3li.ll cr);Jl3

Jd.l! ej1 50 J5-.1a ,Ji*ri-ll

(fenarimol) cjr-tl+ill +^l .rLill oY.;e 4t*t .r
,*._,-.-)+i Cl .+rhstl cr-,pLi ,Jr.:-,,bSIl '.,rJ 4+*l!

J.r" E C .eri rrlt l"r cr OJ$l\ e-;a 0.05 -!s-i gi al; zro

JS-i Oi JP .o/o80 3 40 gg L r:sjl-,! r.r"i, crLi.,6Jl j*i Jr'-

i-JJtiJl dJYj,'Jl 6;.+ crU+r J , e- C.s"i 4i. O+J! e;o.z

dr)jJl u# L -'"#X (2) Gilpatrick .t-_,,,iil Lr$l 9 ;$-,!Jl l.u3

2 js;fr cJr.*-.;U# "i+.ll -,cli JiJ hA .4-,1-,-ll dJyjJlJ LJlill

JS p Ls' n:i ,',r-JLill (fungicidal) '+" qlLi O.JLI\'j+
J.ill ai C ri*ll dr J\i r-rli'...,0 C cry-rJl (discs) d-lyl

qrJ+ll et-i+ll st-r.i-l EDso i ,a :tl 5.)i3dl ;olll .r;.rri

SBI dJJSLJJ

+i+.Il Fz -lFr s;_;l-,'-Jlj 
*.'i. rll 4-!l 2 €_s J_9,r\t *'l',

) i ,t !_I-JJ .q-r.'r3$e i_,;-lat d1liil ,LiJt cl. ilje 19 I ,J_rUlfp

,* L"-;. r,i. rtl '.-i3Jl LJ+ll .Frll &,-ll J,! F, rF.

,J$,r- cruti3,$

Thiophanate-methyl
Jr-*+

Benomyl

iljJl d-,
r rli- \l

Field
isolates #

RR
RR
RR
RR
SS
RR
RR
RR
RR
RR
RR
RR

R
R
R
R
S

R
R
R
R
R
R
R

R
R
R
R
S

R
R
R
R
R
R
R

Ka .2
Ko. 3

Ks'l
Ks. 3

Fr.l
Fr.4
Fr.l
Ft .4
As. I
Aa.3
As. I
As.3

R= Resistant colony A > Icm.
S= Sensitive colony A < 0.4 cm

.e- I ' Ss+ L-rtL'; t4'i..,. :R
.j 4 > J"+ r.-l& i'.ri..,. :S

Jt J3j)--,jrb r .* \l i.,;. ill ';-i3^ll i-_rJl ,''-91_.,1ij

ej; 0.001 j 0.018 Cx+ L l.:,6lJ"ie dJJriiil d,Yf ;lJ cr-,..L11

.OdJ\ ej;0.008 ulss i.iJl iJijJl i--,+ll cj.u. l."i OJ$l!
.(l J_rr+) Ct;rt ,* ,2 -r 8 d Fz rFr t'JF # sKr

fenbuconazol r-,-.ll i-dJt l-i-!.ll 4-J+ll ,"'-lJJi ,illSr

i.--*..lJt 0.008-0.039 C>-.,+ \-j cJd.l! oj+ 0.009-0.031 u:i L

i .,i. rll t_iCt -J+lt J.u- t-i (l Jrs. ) bromocunazol ,rr Jl
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gllr 
'.1\Fz rFr ui_rL-ir-ll t'rJilJl o--,+ll .3 df+

';}i 6r-. crY,r 4=dL:l J:jLi-6r.r:l J-ljli-631is ,,JllUrb
Venturia inaequalis

Table 3. Mean EDso values (pg.orl-') derived from regression

equaltions of several concentrations of fluzllazol.
fenbuconazol and bromocunazol for mycelial growth

inhibition of eight Venturia inaequalis isolates.

Fungicide ,6 .Lill r.. ll
A'J

al'Jl .! ,
J\J

a+lislt

Fluzilazol Fenbuconazol Bromocunazol Field
EDso EDso EDso isolate #

0.018 a 0.024 ab

0.013 ab 0.026 ab

0.013 ab 0.018 ab

0.012 ab 0.031 a
0.005 b 0.024 ab

0.003 b 0.016 ab

0.003 b 0.013 b
0.001 b 0.009 b

0.022 ab Ko .6
0.013 b Kz. I
0.021 ab

0.039 a
0.015 ab

0.015 ab

0.008 b
0.010 b

Ka .2
Kt .2
Fr.l
Aa.3
Kr.l
Aa .2

0.01
8

2

0.008

0.01
2

2

0.020

0.01
2

2

0.016

. -,l.ill il"ill\P

+SD
Fr

F2

BLS

,.51c 1-i.l^! . ili:-', y rr^.'i, -i-,p!t Jl^-3 C, t..6: ar-rlt &l: gY ''- lt

ulSj: JLii.t ,Jt-':-t, XS r;lU-t 1.6 Js*'ifi 
,-;', jlf*rJ;#l,:j,;*r'f l:ll

.(16-2) 6y j"ll i.ri-il. I 6-ii-ll 4cJ,+ll ,.rl*Jl Jr-ll -BLS
Means in the same column followed by different letters differ significantly
(P<0.05) according to DMRT.
Fr: Baseline EDso/lowest EDso

F2: Highest EDso/baseline EDso

BLS: Mean baseline EDso for isolates (2-6).

oH$l ,,.le dljiJl3 L-.,1,5.J1 Clliill 41 L Correlation fu.1liJl

4Fll

ri++ ,-ijl gi S ,jl+ll os i-:3-:JlJ  +l1fol dEoJl d,-,+Li

JLilI il-il B'li A-.ilS- C .s.i i.^lf- +. ,*.-yll -F-il\ J+.J++JI

cri\S ,-i3-;nll crt,rtl ,rL o+t-)l i*..,j J.'- Oi 11 .J.r+-ll i*,L*.ll

.i.pl-L 4rjir.i d.tlrlr .i-d-*ll -,;.e .ul.iJl ,Jc l.d"ji dr. 
"bl

&jllr a-rlill il-ill 4--ils. C je C Jrr++JU .ijl Oi &

'Je 
l+lJ,-J L+jl-r i-i-d-*ll -,,t' tl;.ill ,Je !l-)l i'5

O$iifill 41 L r-i"fX rs+ hA, .i.i-d-*ll Jl;,ill

i;lu.lt
A-JJ+ii c-rL+iii cjl'i_.,,t cr-;-.p. I ,#Jl ,i-,|'pll ou d.rlr

ciy j= e.-i.o+ ol 1in-vivo) dt drHl ,Jlc dJur 3 Qn-vitro)

ej+. 1.0 jl-S-,;a J*.J+ J.,+.1 LJIL cri\S Z inaequalis -ll"
q9 ci-.,. LJI-Sj .(ZtO &i (.1. 229) t,;-le iJ; el-il:-\ OrJ^t!

.bromocunazol , lr Jl 0.016 3 0.02 crilsi fenbuconazol r+"ll

.2=F2:F1 ..,;r.rt l\ 4-l3L:i. F2 s Fl ,f-,,\'- r* sKr

EfyJt otri. ! .1l4iil

tl-r.!t drLd. J A+.*i 41 L 4ijir.. 4St -l drti:Js ti J+tr C

50 Ji S ji t j+l4 &y++ dr-i=l .jJl c,U.i:.^,Jl Gle q+-6ll

.(4 cJr' r) (%7t-s8),.ul-ilL Lr& (olag-st) or$.1\ ,;

Lp 14;t' 1j-..--tl i Cl dlxll J\,iiyl hA eiEj crSt ra hsa3

l\e \ i.-Jlilt ;+:-l c.,-+.-i 4Jqlll drYj'll ,i ,n, drti#l J"i

. '.,r Jl

r ,,^l\pr, F1 gr;_2L a,-JlJi. +i.aJl EJ-:jl.ll 4.c!l .2 cjlrr
V. inaequalis -:"Lllt dr il-p 19 _J Jr.:;US

Table 2. Mean EDso values (p.ml-') derived from regression

equations of several concentrations of fenarimol for mycelial
growth inhibition of l9 Venturia inaequalis isolates

i,li-\l al_"lt *_,,
Field isolate #

rri. r\l i-ij^ll {-J+ll
EDso

Fi.I
Kz.3
Kz .2
As. I
Ft .4
Ae.3
Ku. I
As.3
Kt .6
Ka .2
Fr.4
Ko.3
Fz.3
As.l
Fz .2
Ks. I
Ka .2
Ks.3
Ko. I

0.052
0.039
0.034
0.032
0.030
0.029
0.022
0.021
0.014
0.012
0.01I
0.008
0.00s
0.005
0.004
0.004
0.003
0.002
0.002

a

ab

abc

abc

abc

abc

abc

abc

bc
bc
bc
bc
bc
bc
bc
bc
bc
c

c

qf$Il iU:t
+SD

Fr

F,
BLS

0.02
9

3

0.017

,.rJ9 t ,lt. -t. il',r',y r,..,ir .;_.p!l dl--i,r3l, t,..,ira:^cYl eI-I.:uY,- ll

uls,r: jtJSil Jl -1."! 9t5 4Jl-1-l 6 i*
':i' \Lls. r-;s.,rr:l /'rt' ttt '"-iill aeJ,+U,#!-jl Jr- ll :p,

iri. ill e-ij-lt .*--*ll Jr-/a+i-i b-i_s^a:* .sbl :f,
cJ_4-,lr;;ll ii..,tlt-1 (16-2) 6y-il'.ri^ i\ 6-ii-ll 43,JFII ,#l-ll Jl- ll :BLS

Means in the same column followed by different letters differ sigrificantly
(P<0.05) according to DMRT.
F1: Baseline ED.so/lowest EDso

F2: Highest ED-rolbaseline EDso

BLS: The mean baseline EDso for isolates (2-16) for fenarimol.

(1997) I $e ,15 rl;r .L..rrlt €t+il| 4{EJ iJil
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(-u) ++. ci-r .13q LjtL 4l-,1c.

Resistant isolate + Benomyl spray
,J+.f+ .*lt+ ci-r + L3tL lJ;c

Susceptible isolate + no sprays
(*B) fi+. t'i ei-,r ,,1:sl a-L"r aJ;

Susceptible isolate + Benomyl spray
.l+J\lt s+. ei-,r + t*t^'- llje

i--6J. -'$; Ol-!l d drY-il| LrtL e+f OJi hsar ,grJ.lL e;
.l.t;

+ilI crYj!-r+ Cuill crl-p.i .31-,,-li !l-J i,..,r Llrs .5 cj.lq
&J++ll ,lr + i-i-dyll *_l r-,r--*Jl_l c'o_;15.i-oJl V. inaequalis

.Od^l! eja 300 -FJL
Table 5. Severity index of apple scab on apple leaves

inoculated with selected Venturia inaequalis isolates sprayed

or unsprayed with benomyl at the recommended rate of 300

pg.d-t.

Treatment

Resistant isolate + no sprays 54.07 a**

53.33 a

40.'74 a

9.62b

* Severity Index (SI) : Sum of (Sx n,)
x 100

where: 
Z x N

S: scale value ranges from 0 to 9 that represent 0 and 100% leafarea
affected respectively

n, : Number of leaves having s severity scale or category

Z: value ofthe highest scale (category) : 9,

N: Total Number of leaves
** Means in the same column followed by diferent letters are significantly

di.fferent at pS0.05 according to DMRT.

iJt oYt 6J.i *

-tX 
Lll-Yl Ol 9 #.'t- 9 Jt -1.- t-r gslAirl-yt 6J"1, C- -S

iiJJt et- &rs
4+t -yl C- ,-1. qe r;..;o J .# .,.r}l .31-,1lyt r:c -rL

9 - <+t-Yt ar^.Ir+-,1o &l -Z
.31_,UYl .:re f-r+- -N

..J. i-Jjl^l 6l-6JJi l+tr rr; i-Bt I -rP r-ij s+ 1- +-ll Olt-rill **

.Ctrr rr;-A .,,^.,- %5 cg riu

d,i):.i .-i-,, ...,i drF Js.l J\5iI *t' dlloll oJA o. SLI| ai S,

carri l-sc ei$l L-F-r+ Ll-ayl gr [e -l C .!rr:* .+.J\ ClliJl

-i I ^Jic, 'o'li L.ilS. ,+ri 4jSlJ fi+.ll LltL d.y j+ _,rl$!t

.4-,L"- aJ; cheYl

i-,\.,.,.: drY j,-.ll 6:^+ tE l JS+ 4jl d*13 (.,Js.l 4<+ (.l.f

-rLill c.,tir^ J , C+.gSt ;-r!t j$-ill d,1i dr.,- .LtJAJlrii r, ll

(10) or --.-l qs$l j$Jill dr dsl 3oj O_eLl\ rj+ 0.25 ge: gls

ell. .r *-tl & J .i*,l-,,-ll eY;,,JI j#"3J OJJ.JI+ cj+ 0.4 gi

Jj+-ll lifri-Jt dJYj)'ll 4i-t ,.,- c, d.". ; 
'f-;f 

, !f; elil ,.1U

i ri. ill ;-,-,j^ll i.rJ+ll dL-- cti r+-l ril l5a .,i:.uU$

JJ.,$-X gj-+-lt ol_:Jl crt ':L(baseline sensitivity) EDso

0.016 3 0.0203 0.008 -e 0.015 cill i*,lJJl l* ,J e.I^'i.".ll

LltL 31+3lJr,ie dU$il ,ilje 60 dlJS gllill, 
"'r- 

'lrliJ, LJtiJl

IFJL-61 (7) 'rSJl-Lr Shabi Oi 
't b ,gr*LlL ej; 50 JS-il

d 4r++t "o-,l-ra+ , x Cl d.,y-!Jl (VIIR) i". qlr- L-rtL 4J,.^."

i.-Jli.oJl oJA &ilSJ .L!J+ OJSJ\ e-[ 50 ,] .fr+ r'rrii"'o

Il i--e,."-l .#,\r-il c.rl'tr-ll dl-'3-l 3JN 1Jb Liju

JFI O. sbt i si dllSJ Ot+l ,C Cllill ,rJe benzimidazoles

' .,t lll J+J+ r#.Il rr* l- (Cross Resistance) 4].ll+ L-ltL

4-jU,rl\+j,i+.lJt -;ll--.ll u. \i\Jl ,./ ji l.oS 6dl$i^ll crl.itij$

l-rr-ri+ beruimidazoles 
-ll 

crl-1g. JL'3-L O[i1l .*f e.4ri y

.,-i-tl 6..El ,l,-b erlill d.Jr LIIS.I

;JEi.ll 4i+-6ll V. inaequalis !,.3,,idrLjf q33.ll i*,.rll .a cJrr;
5 cl jrl.;fo Ji"J+rl! e* PDA r'rri'i..0 & C*U+ll ,-* lSt-r"'

.Od.l\ ej; 50 3i

Table 4. Percent germination* of Venturia inaequalis conidia
from randomly selected orchards onmedia amended with
benomyl (at l, 5, or 50 lrg.d-t).

Conidia germination*. (%)Lly)l crt+iY turiJl 4+-ill

Benomyl (pg.ml-t) cJr3+tll JS-F
Orchards

SI*

50

6l

69

65

56

63 HI

H27l65

62 67

(tr tOO) 'o.:slil lJ+sX il 300 r,.Ic crlQtl tuJi^ll A.r...ill '''t'-- 'l
."+l Fs rFl!

'' .t+ ,c.14)l lJ.iJ ,JrL d-r I ^-rie llj3li. (tllYl) tj+-6ll cJ r.r3c,l t*
(4X) ;! rurrjl- ol$ ;-rl> a+f ,,Je #;Jl ,. ac.L 48

.aiCl dJt ,-iL;i a-Ji
* Percent germination was calculated on a minimum of 300

conidia per treatment (100 conidia per replicate).
t+ Conidia from these samples were considered resistant only whan

the germ tube reached a length equal to at least 4x the length of
the conidium after incubation at l8'C for 48 hrs.

d)' Ofj+l ,,s f#.ll -r"Lill oY-.;c LrtL dF'l*.j SLlf ai [.S
A_eJ+ll qllil! ,',r- ,tl3,r.!l d.l.j. I CL & ++.tt 3-F tsil &Jt
ej; 50 Jl db-. -ts-i tl-tlt ur drle:n+." e.-i 4*i.-itl eJi3.ll

r li. rll tJjj.ll i--,J,+ll gi a*lut dJLlJJl .b: t-+ ,o +l\

ttr-,j r',rii qir.r,,J O3r.LI! rj+ 0.1 .t &t ,ra i.-I...-tl dryj.ll

.(2) -ili 3i ejsLlL-+ ej+.0.5 -',llJl+'U*.t Urrill dJyjJl

i ,r-ltL 
.o_,1r_..a=r ,.,rri rj+J! LJtill till cr)_r Oi (5) *,,-it:

50 -tsJfo,',rii ) l.r(\, O9il^l\ oj+ 5 -ts-,+ dr9++ll r#^ JJ+1l

58535t

7 Arab J. PI. Prot Vol. 15, No. I (1997)

ICARDA
Rectangle

ICARDA
Rectangle

ICARDA
Rectangle



'' r, ) , benzimidazoles Jl crts-.p ,J:$j ,J's .Ci$ll oa:a

i-rtl ei$ll rLli O. dry)." JJ€J. Ot !1.".i il;$ .EJll3 qeJ*

e* .+ yJ LJlLll dry\ll o.u ;r+}6 ) ;rLe, .SBIs Jl ol.5vl

+f5 ,i 
'l-, 

,flri3 t-,-J' ,El .JJS.JI JL'i-yl dr drlJi-,

O$.iJ 
"1i,-,;r;.rb 

e-.^ a.iti e SBIs Jl f*;.ol LrtL dJY)-, J,o€.tl

c.,l ' tt ll .JA Ui,J eJ+ e.o,l l.S l*l.ll $l 4.,1 rlt Jl oJA g,o -Lii

t-S .GJJF-}]| crils Lc, .sl3Jl f*J.Jl d sly C*-ri ,.,1r iKi

i5Jil c.rl '* - 6. A+rj- Ji 1.o =rlnl\ 
4.1 r.rr Jl 'iA JL'i-l irr+

j Thiram, mancozeb i.--"J-ll ,-hJt Ue J^.5 Cl drt\if lls

i+r+ 4$t;a, drLe..-l ,r;s crl.ry. JL'i-t qrJl,:nJU 3i captan

6-,;t crl.r p-methoxyacrylates3 aniline-pyrimidines & .sF
.(3) JLill ,Je ii!'r- l$!.$-x -,+L

or-;in * ,''i-f ,Ji,JX ei..-ll d+-ill 4t 
^1+ 

q3sll r-9; LS

d.tJ,-.!l ejr-...sj qit-* Cn .,.Ic dll d C*r.is tii 3r-il1 s'
. @isease forecasting systems)

+ri3S J9i
\-." .+--:i J,.3SJ| 5E-$ UAJ.*ti3J LAJS^Lr Olil-dl di+
(or-,-* ,r-l i#x!l a.-..lill ,4rshill3 r+'l_,,-!l fltJl dS):' Ir 

'-s'+ 
!.1 i ; ;:;i JffiT, 5;-.1:

cjrjl-:-6r+ 6d3j)-ijrls ,r.Jr+-,,1-i,ri d.rl' lt I u eLlt-+ ,-r+

.,Jt-ltt .J' ,,Jrjt -6r.r-x-l

cJjr.;_2l rritl ' ttJ iri. rll ;-i-!^ll 4--rJl cJrr- O1$ IJSAJ

,fi) 411-Jl JiJl-iill ,,J ,$ L. cjilir .Jtt OUJ i ,trll dr)-il
j ,i. r\l 6-,-,-dl LiJ+Jl J.'- OIS L+ (5) (Or*t"lU e-[ 0.04

.l-a i+lLi u."-S3 ell+l (6) 'j.r lJ 4++1& cJ3!;_,,1-etri ''tr tl

,t:-,lt lc.' q !* 4+J1i3. +-$-ll -i-l-lLll j Crl .lt ll

.rul JJ.UI trill 
',rr 

\ LrtL 'A-,o ql, i.x('. 
al ci d.15,

1;j-i.lt cUJl sl-..iL a_c-."+-l  -+Elt grlr,,tJl LBlji u" J+-J

i-rtl U.l-i Ul-rJ ar-ri,''lori ..,13,"' li3i ,rtlt JJJ'C-Jj

4itJ dis.li y flvzilazol Jl \# L"i SBI crl'.,t J V. inaequalis

OU+l .,+ iJS; uYl

t bromocunazol 
'l++-,1 

.rl irr'll gL-JLill glrl, ll \.1

\r-u ,1+J+i-ll crl-,lsi->lt C;.+ 1+ll-i lJeli si fenbuconazol

.irl;-ll -i-l-rtrll ,J SrlL.i i*,lJJ,s-*l +thj ol!
: .jt\+,.,<ll i.-.ils.ll 6q Jf ,.lfu (GjEiJl '* ,-J. '8,
Jl-.iiiyl C 4Sq$ dtu.Jl A,-*s _,,e d Cllilt C+ d"!
benzimidazoles-ll drl'lro  e-r-l LJlLll ,Lilt c.,,)-nl 6..lrl
or-A JL-"...,b e.-t ) bl .OU+l d Ji'+ -r""i ii. Jl,i-,)l iil-ill
i . t-tsJ .Oql *t' i$l e)a a-iK.J a.lr+Jl g," ac".^-ll

i-ils. ./ ^,ltr 
qJl*ir e.ii SBI Jl crl.I+. Ae-..- 1.Jl-i y .s-,-l

Abstract

in Lcbanon. Afrb J. Pl. Prot. 15(1): &9.
Apple scab, caused by Ventuia inaeqtalis (Cke.) Wint.Is one ofthe major apple diseases worldwide. The disease cause severe losses in

apple orchards in Lebanon in the mountaineous areas particularly so in Akkar. A totat of230 isotates of V. inaequdlis were collected from 23
orchards and single-spore colonies were Eepared. In vitro tests were coducted to evaluate the level of resistance to berzimi&zoles and sterol
biosynthesis inhibitors (SBI). All isolates test€d except one were resistant to benomyl and thiophanate-methyl at I pg.n -t. The majority of
isolates were not inhibited at conc€ntrations as high as 50pg.ml-r in myceliat grorth. Similarty, the majority ofthe isolates were not inhibited by
b€uonyl at 1,5, and 50 pg.ml't in spore germinatibu tests. Prellminary in vivo tests with benomyl conc€rning resistance to benzimidazoles
corretatad well with the in vitrc results. Alt isolates were inhibited by fenarimol at 0.25 pg.ml'r indicating tlat atl isolates can be considered
seositive to this fungicide. However, the rensitivity levels varied among the various isolates with the ED5a for fenarimol ranging between 0.002
and C.C52 pg.ml-l and for fluzilazol between 0.001 and 0.018 pg.url-r. The EDso of two new SBIS, that were not yet ccmrnercialized in Lebanon at
the time the test wss performed ratrged ftom 0.009 to 0.025pg.m1-r for bromocunazol and from 0.008 to O.O3gBg.ml-r for fenbuconazol, both
indicating a good level of in vitro activity. Th€se results indic€te that resistance to benzimidazoles is widespread in Lebanon while resistance to
SBIS was not detected.

Key words: Apple scab, fingicide resistaoce , Venturia inaequalis .
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