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Table 1. Cross Resistance tests for randomly selected V.

inaequalis isolates cultured on PDA.amended with either of

the two benzimidazole derivatives.
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R= Resistant colony & > lcm.
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Venturia inaequalis
Table 3. Mean EDs, values (pg.ml") derived from regression
equaltions of several concentrations of fluzilazol.
fenbuconazol and bromocunazol for mycelial growth
inhibition of eight Venturia inaequalis isolates.

Fungicide s bl A jall A
alial)
Fluzilazol  Fenbuconazol = Bromocunazol Field
EDs, EDs, EDs, isolate #
0018 a 0.024 ab 0.022 ab Ks .6
0.013 ab 0.026 ab 0013 b K;.1
0.013 ab 0.018 ab 0.021 ab Kg¢.2
0.012 ab 0.031 a 0.039 a K,.2
0.005b 0.024 ab 0.015 ab F;.1
0.003 b 0.016 ab 0.015 ab Ag .3
0.003 b 0013 b 0.008 b K;.1
0.001b 0.009 b 0010 b Ag.2
bl Uasl
0.01 0.01 0.01 + SD
8 2 2 F,
2 2 2 F,
0.008 0.020 0.016 BLS

e Usiliaa) calian ¥ guii Cipa¥) daad il Lgaidi 3aaeY) Jals SY aedd
S st Jlaxinly %5 Adlaial (5 sice
Gheai s fi3e de ja A figiall 3 2y de oll Jau ) Jaeddl =F,
Liaill 3 34 Ao jal Joee [4giais N3 o ja Jel =F,
.(16-2) &Y all Linaill 5 yigall do jall Jaw gl Jaadt =BLS
Means in the same column followed by different letters differ significantly
(P<0.05) according to DMRT.
F1= Baseline EDs¢/lowest EDs,
F,= Highest EDsy/baseline EDso
BLS= Mean baseline EDs, for isolates (2-6).

i) o miliil) g 4 pdal) il G L Correlation 4)ia)
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ailh A 5al e il () (sof Llle 4y gumpall S oo pind
il g pal) il e Hlay! daus Jane o 3 canall Al
ol b dgiee il iy (aadpell e 2Ll e e (e Ji
LS A gliall Ajall AadlSe N 2% af agindls B0 O e
e ledanal Ayl ge A 2pd el 2 el e Llal) L
Rl G L WS ey 135 A 5al) el

YRR
Ay i il Jlamiaaly iy sl 3l cdud jall o3 s
<N e asan o (in-vivo) Al il Je <5 (in-Vitro)
e = 1.0 oS i o gin dual daglie CuilS V. inaequalis ki
G 0S5 (230 Jual (30 229) 33a) 5 U je o liiuly o gilally

.bromocunazol +—ual! 0.016 5 0.02 <wlSé fenbuconazol ausell
. 2=F=F;  (panall dBlaie F2 5 F1 (g lme i cuilS

Elad¥) cl) sl

193 il Aai o Lo Ay gina Alian) Mg 3 A el ol
50 915 91 S desin Cigial A i) e G <)
(4 Js2a) (%71-58) Ll 4 jlie (%69-51) osadalls s 52
O lele Janll 5 )l aolall Losl) e il it a6 13
lagd A gliall 30ad Canual Aptadll Y jall o g g Cilisgd) ga
Al
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V. inaequalis bl e e 19 I J s jlid
Table 2. Mean EDs, values (u.ml™") derived from regression
equations of several concentrations of fenarimol for mycelial
growth inhibition of 19 Venturia inaequalis isolates

il A el a8 Liaill 3 5l de jall
Field isolate # EDs
Fi. 1 0.052 a
K,.3 0.039 ab
K,.2 0.034 abc
Ag. 1 0.032 abc
F,.4 0.030 abc
Ag . 3 0.029 abc
K;.1 0.022 abc
Ag.3 0.021 abc
K,.6 0.014 bc
Ks.2 0.012 bc
F;. 4 0.011 bc
Ks.3 0.008 bc
F,.3 0.005 bc
Ag. 1 0.005 bc
F,.2 0.004 bc
Ks. 1 0.004 bc
Ks.2 0.003 bc
Ks.3 0.002 c
K. 1 0.002 c
bl Uasl
+SD 0.02
F, 9
F, 3
BLS 0.017

e Lobaa) (aliss ¥ i Copa¥) Jand i Lgwii aae Y1 Jads Y2l
Oy st Jleatiuls 255 Adldal (5 guua
Lhai b Jige de ya 3 flieall 5 el do all Jhuyl Jaddl =F,
Tiail 5 J3al 4o jall Jans fAgiais fige i ja el =F,
Jpag sbill Ly (16-2) Y el Gyioaih 5 Sigall 4o jall daw ) Jaedll =BLS
Means in the same column followed by different letters differ significantly
(P<0.05) according to DMRT.
F]Z Baseline ED50/]0WeSt EDso
F2= Highest EDsq/baseline EDso
BLS= The mean baseline EDs, for isolates (2-16) for fenarimol.
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Cogindl duvay &3 g jall e g A gl yall g 3,8l V. inaequalis

sy ¢ 32 300 38 s
Table 5. Severity index of apple scab on apple leaves
inoculated with selected Venturia inaequalis isolates sprayed
or unslprayed with benomyl at the recommended rate of 300
pug.ml .

Treatment SI*
Resistant isolate + no sprays 54.07 a**
(9aL3) ape () Gax Aaglia A e
Resistant isolate + Benomyl spray 53.33a

po syt pally 5 + gl e
Susceptible isolate + no sprays 40.74 a
(saLd) ane s B s Aubis A e
Susceptible isolate + Benomyl spray 9620
Jrasidl dna ) + Aulua A e

. Sum of (Sx ny)
* Severitylndex(SI)= =~ X100
ZxN
Where:
S= scale value ranges from O to 9 that represent 0 and 100% leaf area
affected respectively

n, = Number of leaves having s severity scale or category
Z= value of the highest scale (category) =9,
N= Total Number of leaves
** Means in the same column followed by different letters are significantly
different at p<0.05 according to DMRT.

Lla! 52l *
b e ) 9 i dua 9 Y e e m ) S Gl 2k plu =S
1) e JalS
LoVl alu (e digma 2o o (M (a8 AN 30 2 =,
9 = LVl sall da p el =2
ol 3¢ ¢ geae =N
e A ilaal Gy 0 Leiy dap ABLGe 42 Cig ey de gl Cillawgiddl *#
0SS ARy jha s %5 (5 siaa

s B of Cua Al jlaa) i aotd) o3a e SEN 5
cuel Lot adall (i yas LY (e Leany ol e giss daally il
o Ladic By Aaile Jnel 40y apall Lo glie < jay L
Alia Qe elacy)
alia Yl psas el oSa 4l cps s AT dea e
Shill il gai ey 2 Y SS f Cun g sl sl
(10) ea—dicl @l 38 il e JB a5 (gladls ¢ 5 0.25 050 OIS
Al o ae N e g Auluadl @ adl udl G aldl ¢ 3a 0.4
e U akaa Y Jall dpulia (5 giane i Laualy Uls llia old
ieadl 5, 35l Ao jall Jowa o dag iy 18 L sa,lid
Ja il (g sl Ll Cil_ailal(baseline sensitivity) EDs,
0.016 50.02050.008 50.015 cul S iul 138 4 Alaxiuall
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R i (U8 ple sl llje 60 Ma CulS Cu Laii o aglil
sa i) (7) 05 —day Shabi of Lale ¢¢yplally o 32 50 3850
o lumha 5 gemy sa U Y 3all (VHR) s Ale Lo plia dyand
gl o3a cilSy L dregin Opalally 6 52 50 o (5 siay i
I e paral i ) il Jlanial 5 3SY 1 ki A e
day e S 3 a8 Gl ol d il e benzimidazoles
Lnally J e gin anal (L (Cross Resistance) dalia 4 glia
A Wl dpadall oladll (e daall bS5 LS (Jisal) illd g3
a2 i benzimidazoles — e Jlasiuly Gl (4 maaly ¥

Y el Ganan @il G e LailS

5 ta) Lo &N V. inaequalis &) sl Oy &l Al .4 Jgan
5 ¢1 33—S jis Jsa sisdly pamse PDA s o oyl (0 Wil pe
Table 4. Percent germination* of Venturia inaequalis conidia
from randomly selected orchards onmedia amended with
benomyl (at 1, 5, or 50 pg.ml™).

Conidia germination** (%)¢ ) ¥} Gy 2y ghall Aguaill

Benomyl (pg.ml”)  Jsegindl 3S 5

50 5 1 0 Orchards
57 60 61 63 H1

65 67 69 71 H2

62 62 65 67 MA
51 53 56 58 B

(& 5 100) 5aai g 2y 2ill ¢ 3300 e LD Aygiall Ll s *
s S Sally
amy el Ay gl Jgha oy Lotie Lo lie (f15391) L oS0 & i) #*
(4X) ) comm il 18 55 a da s o oinalll (Aol 48
Al gl Iy Calaiial day
* Percent germination was calculated on a minimum of 300
conidia per treatment (100 conidia per replicate).
** Conidia from these samples were considered resistant only when
the germ tube reached a length equal to at least 4x the length of
the conidium after incubation at 18°C for 48 hrs.

e oliad 8 duall kil @Y je daslia (e Laf Sl 5 LS

el Cili Cun g ) Gl ade el 3 08 jlad) 55k
e 2 50 I Jane 385 1 0Y) e Gl gane aa Y Dpinaill 3 i3l
a3 3 5al A e jall o Ladlall Gl )l g Laiy ¢y galadly
1 B oua gl e 32 0.1 e J o Luluall Y all
(2) St S ol o a 0.5 oS i L A slidl Yl
aph 5o B aall Lagliall Jhill @Y e o (5) sl
50 35S 5m cat ¥ Sy el e 3o 5 35S 50 diesiall s g0
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Lol f latay o Lo e sliny . Sial) Jlania¥! (e <l sin
Oid ) s sale pran 43 «SBIs ) el Laglie ¥ Jselal
Gl 038 () pdns pracais LS pmspall i Clagsall 038 ge Lol
LS iyl CulS Laga 2l gl aungall (g <l yo ) 30 S
A Clane ga da g jae gl e gl Cilasall 238 Jlasiad oy
s Thiram, mancozeb Ai—wddl i)k oo Jead Gl ClanalS
$30n Afla Gile ganad (a5 e Jlaniuly o skally  captan
G,k <3 B-methoxyacrylates 5 aniline-pyrimidines e (5 3]
((3) kil o diliie 4glhas s 5l
Vi g Camy Gl el o ) panly 4550 Gy LS
ol a1 ¢ gy Al o plai o olly 3 padies Ll ool Nie
.(Discase forecasting systems)

iy S

S ol Sl O Lea iy Las Sy lilpal) oy
(Cagn— (8 AaS el A aalal cdghaadl 5 dgel )3 o slall L)
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Abstract
Diab El-Arab, H. And Y. Abou-Jawdah. 1997. Evaluation of the sensitivity of Venturia inaequalis isolates to fungicides used
in Lebanon. Arab J. Pl Prot. 15(1): 3-9. ‘

Apple scab, caused by Venturia inaequalis (Cke.) Wint. Is one of the major apple diseases worldwide. The disease cause severe losses in
apple orchards in Lebanon in the mountaineous areas particularly so in Akkar. A total of 230 isolates of V. inaequalis were collected from 23
orchards and single-spore colonies were prepared. In vitro tests were conducted to evaluate the level of resistance to benzimidazoles and sterol
biosynthesis inhibitors (SBI). All isolates tested except one were resistant to benomyl and thiophanate-methyl at 1ug.ml-1. The majority of
isolates were not inhibited at concentrations as high as 50pg.ml” in mycelial growth. Similarly, the majority of the isolates were not inhibited by
benomyl at 1, 5, and 50 pg.ml' in spore germination tests. Preliminary in vivo tests with benomyl concerning resistance to benzimidazoles
correlated well with the in vitro results. All isolates were inhibited by fenarimol at 0.25 pg.ml™ indicating that all isolates can be considered
sensitive to this fungicide. However, the sensitivity levels varied among the various isolates with the EDs for fenarimol ranging between 0.002
and .052 pg.ml" and for fluzilazol between 0.001 and 0.018 pg.ml”'. The EDs; of two new SBIs, that were not yet ccmmercialized in Lebanon at
the time the test was performed ranged from 0.009 to 0.025ug.ml” for bromocunazol and from 0.008 to 0.039ug.ml"' for fenbuconazol, both
indicating a good level of in vitro activity. These results indicate that resistance to benzimidazoles is widespread in Lebanon while resistance to
SBIs was not detected.

Key words: Apple scab, fungicide resistance, Venturia inaequalis.
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