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Table 1. Effect of different Trichoderma isolates and a
Bacillus subtilis isolate on radial growth of Fusarium
oxysporum f.sp. fragariae on PDA medium.

il 3 jantiea
() psaed
(%) 253l Radius of the
% Fusarium
Inhibition  colony (mm) Treatments COlalaal)
458 a Control L
61.6 17.6 ¢ Thio S s
Trichoderma harzianum
34.7 299 ¢ Tpy ks Dl
Trichoderma harzianum.
53.1 21.5d edlaad e T)
Trichoderma sp.
57.2 19.6 de Gphlaad e T,
Trichoderma sp.
21.8 35.8b LS 1(BR) O w0
Bacillus subtilis
3.78 %1 55w 2ic LSD

LSD at P=0.01

Dl (e Ayl Vel ol Ll il e Sl
B3 25as Lansls (F.oxysporum ) sei Janis 8 Leypa sS4
Tio Aplail) Al i€y coDlalaall grany 3Ll Gy Lysine
Upadl lae) (©)aY) Cal) g Apgina A0V Tl la s (S
G ol 5 2ms 0a 17,6 aslsadll Bpaxiee sai sbats o1 3 (T,
dnd o Al oda iy oalill a0 45.8 aw d0)laa cde)))l
T, ol glibiall il 8 Ll «%61.6 ) cliay Ly i
e %53.1 5%57.2 A byl i clag G Ty
Ve B sl (Hla Bl Tpy dpladll Adjal) Lal L sl
Al LS %34.7 (N byl Ay iy G 1l Lajpa
Loy A Lgie iy o1 3) B. subtilis LyaSill moals 550 laady
%21.8 o S

100 7RECR° = Ll dag

Gs) wLEl) 8 ag)yed yhaill de)ie ylad Caaal = Re edua
(s dale 35259

Agtial) Al
osspl Alailae 3 (pf)slatie (e (e Agliall danll i
Al 1Y) 388 Cuianad ¢ g5l Ciiaa Sudlls (peg) e
Gann Jalaa e 2L 35 Ailasl) AadlSall dbilly 25LaY)
Y Aigall A dlal Dl as 6 dlaic) s Aidy JS
JS 3 0Ll Alalae Legd Loy lldy Al 3 45La D lalaa 3
083 Baw LS anall 38555 el SN axsiuly cAdda

G sed) Lag 67 —delll 2 ey Dl aall i i
Galrel Hygls iy iy Larie el (2009 e s/ L)
O ST ay Ay JS G SLLA (e 2ae e ALY
kil Jye 2=y F.oxysporum f. sp. fragariae hadlls lgila)
b Bl Cand Lpeae landy badd) il siag D5l e
) S 3 Canad g o ) SefAe sane/ Dl 50) le sane
S sl B ladd) e J w300 Ailal A labaall i A Leles
cialy cnlal) Joa 4l ) dabee JS Caea il IS il
45 DA e E )5S a8 cdllalaall J 5yl 1Y) 50,80
il Al Cuny 5580 JS e lead) bl 32y Lagy
211 ¢3) 2000 Aslaal g Alalaal) el Gl dliadl) clilall

2Ll L) % o sl %
i adl U e .
100 x x Aol 100 = (%) Al
ST % T %
el it 3 iyl U

Jils Genestat 7 galin e sleie¥l Lilaa) gl Jias
Alial) 2y jaall

Azblially it
R EWIN]

Al st s plyed s dadl bpete H a8 Caai [ Jgaall oy
O Aplad Aje s Trichoderma  spp. il (4w Adlias Yo

(2013) 1 235 31 daa oyl il R85 e 66



Ajal o3a (s Ayginn (338 25m Alaledl) (o Lagy 45 2oy Tansl
B. subtilis LsSall il olS L Lapa o ydaill g,aY) cliall
e Ayl %19.4 Llaay) (mleas) Ao jslat aly
Laalall

aolaylS apall B Aoleld agay () 3 Joaall il 50l
P71 G Alal) A Cinpas ) Sl J50d (ape AadlSa
45 530 15 am sl e %8.1 57.5 7.3 U dlalaall J8
Sl e %29.4 518.5 ¢11.6 alall cilils & 4ls Loy
Jama b (alenil G Lag 45 2 4l @y iy L Lgdld oyl
oo A)laally %72.4 Aoty oo aey Alelaall clilall 4Ly
3 el J3 IS Jg5laSoan aual il of 5o L aalal) clils
11.2 9.4 ) dikbed) 38 %6.5 e lay) dous o s
Jane galinily (lag 45 530 <15 2ay sl e %134
LAl bl e A3ladly %544 Ay Loy 45 any Ll

FR N
Alalae (8 (mpally Spall clils bl edat ) 2 Jsaall ey
Aalaal) 08 Al A cuilS G Ayl Jalye DA 2Ll
Les 30 a3 %14.8 5 Lass 15 2x: %9.6 () ciliags <%5.3
kil e dibindl eV el cn L 45 2 ey %21.7
& Lisinag lam hals Alaladd) (e Logr 45 22, Trichoderma sp.
5l Alars 38 LaN e Alaally Sl Jsad e skt pmid
Alall o i Lain L Lapasi sadl) (e 2] ciyal
Caiigi byl i el SACY) SIS (i gSam) T dpladl
A0 Lladl alsball 4w Gy Al 5,58 PLa sy
STy Oalaall byl 2150l 03 G Asina (3554 Vs ¢(%5.2)
el il a8 cliien Lavdsag gl skl IS Cu Ty
LY s el 3 Agleld CanaimVI( Dls D) Ty sl
ol ey (Lasy 45 axy %143 ) Josil dleladd) J6 %5.8 (1o
caalall we 4,8y %34.1 e ST ALY (alisl A e

LSl (e 4 3e 5 Trichoderma J-adll (e ddlise Y o dlalaal) aay Sle sl J 50l G e baall 308l bl 4y saall dpndll 2 J gaa

.Bacillus subtilis

Table 2. Percentage of strawberry plants infected with vascular wilt after treatment with different isolates of Trichoderma and

isolate of Bacillus subtilis.
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Table 3. Percentage of strawberry plants infected with vascular wilt after treatment with carbendazim and hymexazol.
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Abstract

Tawil, M.Z. 2013. Biological control of strawberry disease caused by Fusarium oxysporum f.sp fragariae. Arab Journal
of Plant Protection, 31(1): 64-69.

Two biological fungicides (Bioconte and Plant guard) containing Trichoderma harzianum , two local isolates of Trichoderma sp. (T,
and T,), a commercial bacterial preparation (Rhizo-N) of Bacillus subtilis were tested to evaluate their effect on radial growth of Fusarium
oxysporum f.sp. Fragariae on PDA medium. The results showed the effect of different isolates of Trichoderma on the inhibition of
Fusarium oxysporum growth. The commercial isolate Bioconte had the best efficacy with 61.6% inhibition rate of Fusarium oxysporum.
Followed by the local isolates with 57.2% and 53.1% inhibition. Whereas the efficacy of commercial isolate Plant guard and the bacterial
agent (Rhizo-N) was very weak with 34.7% and 21.8%, inhibition rate, respectively. The efficacy of various biological agents and two
chemical fungicides (carbendazim and hymexazole) was also tested to control strawberry wilt disease in the field. The results showed the
superiority of the biological commercial pesticide (Biconate) with 71.1% effectiveness, followed by the local isolates T, and T, with 67.6%
and 69.9% effectiveness, respectively. The efficacy of chemical fungicide carbendazim was higher than that of hymixazol (68.5 and 50.3%,
respectively). Whereas the efficacy of both biological agents, Plant guard and Rhizo-N, was very weak with 39.4% and 22.3% effectiveness,
respectively.

Keywords: Strawberry, vascular wilt, biological control, Trichoderma harzianum, Bacillus subtilis, fungicides
Corresponding author: Mohamed Zakaria Tawil, Plant Protection Department, Faculty of Agriculture, Tishreen University, Lattakia,
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