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ABSTRACT

A field survey was carried out to determine the infection rate and severity of
the fungus Fusarium solani which causes root rot, on olive seedlings during the
2018-2019 season. The results of the survey in five nurseries (Tishreen - 8 Aazar
- Burj Al-Qasab - Al-Hanadi - Baniyas), and on four vegetative-reproduced
varieties. (Khudairi - Dermlali - Sourani and Qaisi), showed the spread of the
disease in all nurseries. The average rate of infection was 9.85% and the
incidence severity of infection was 6.25%. The results showed that the highest
frequency and severity of infection was on the cultivar Qaisi at a rate of (16.86
and 10.59% respectively), and the lowest on The variety Sourani (5.6 and 3.39%
respectively). The symptoms were featured by yellowing the lower leaves
turning later to reddish brown with leaf rolling downward, and branch ends
dried, and severe infection led to the plant death. Root rot was witnessed, with
dark brown coloration in Vascular bundles.

The results of isolation from roots and Rhizosphere of infected olive seedling
showed the presence of several fungi, with the fungi F. solani being the most
frequent with a percentage of 38.46 to 40.94%, respectively, followed by the
fungus Aspergillus sp. (14.3-15.0%) and Verticillium sp. (14.13- 14.06%) and
the fungus Rhizoctonia sp. (12.74 - 10.63%), F. oxysporum (9.73 - 12.5%) and
some other fungi, but with low percentage.

The pathogenicity of 25 isolates of the fungi taken from the seedlings of the
studied olive cultivars including the five surveyed olive nurseries, the
percentage of germination and growth of radish seedlings were studied in petri
dishes containing water medium agar. All fungus isolates caused significant
reduction In the percentage of radish seed germination compared to the
untreated seedlings, the highest percentage of seed rot was for the F.s Q4 isolate
taken from Qaisi cultivar, it reached 48.33%, The percentage of healthy
seedlings on the tenth day of cultivation was 0%, compared to untreated control
(100%). Also, it was found that most fungus isolates caused a reduction in the
average length and weight of radish seedlings, except for Fs S5 isolate which
achieved the least percentage of radish seed rot (8.33%), and caused some
increase in the vegetative growth of radish seedlings and their weights, better
than the untreated control.

The isolates of the fungus F. solani had some differences in the nature of the
growth in petri dishes, the differences were less at different temperatures and
degrees of pH. The results showed that the isolates of the fungus F. solani grew
on all the tested media PDA was the most appropriate for its growth and gave
good and dense growth, whereas Czapek medium was the worst and gave weak
growth. As for the MEA medium gave good growth with large numbers of
spores higher than other media. The temperature 25 C° was the best for the
growth of isolates F. solani and gave the highest colony diameter compared to



the other tested temperatures, while the lower and higher temperatures decreased
the growth. For the pH effect, the highest level of growth of fungus isolates was
at pH = 5.6, then pH = 8, but at the pH = 4 the growth was very weak.

In testing the susceptibility of four olive cultivars seedlings to be infected with
the most virulent isolate of the fungus F. solani, which was Fs Q4, the result
showed that all the olive cultivars were susceptible to the disease, and the
percentage of infection and its severity on infected seedlings with fungus spores
were 40.56 and 29.70% Respectively, The cultivar Qaisi was the most
susceptible, and the Sourani cultivar was the least susceptible. The results of this
study include the first registration for F. solani as a cause of olive seedling root
rot disease in the Syrian coastal region.

Key words: olive, root rot, field survey, pathogenic fungi, Fusarium solani,

Pathogenic ability.
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) gy Jakaill (g)lal sy (bl Ga ESl o sdadl Gia e Agsa) Cilykidll

.(Gerlachand and Nirenberg, 1982) sl (Jilsall (5

14818 g Gaand) il ) sua

Lalad) sl Jilie Glaaly cpehiad) (55K8 3aL)s ¢osinl Badl abaidy) Laadl Ty
Fooohill o candall psdall (a3 4o sl (el G e opad) daladl 8 dalalls
Capaill Bygpmy bl 3 Guhall Aelyy ey ol Judiall A (ubal) 8 55D 55lualls ¢ solani

Slosn osl pebe o kil 13 s e Lyse 8 luhal) syl Blaig ¢ ladll 38 e
Ayl sda il adll gy a3l (uhe dalaa) dnaily (g3l ladd

tol Lo (3hs Audpll oda Calaal chaaa
F. solani (Mart.) Jhill L) gae pasil oyl Jilie Goany (8 lis e cha) -
gy lay!) Ay Sace
e e K s A (Rhizosphere) (il Laaddl 4 (gl adadll dun -
Ad Gomgaall Jaladl 0353 (52 iy gyl Calial
il A sl m sy pall il s -
Lol sal Aulns Foosolani phill iladd sl Gilial (omey L6 lad) -



Jo¥) Juadl

rdma yal) Aoyl

t sl dge LaiaY g Aalaidy) Luaaly) i1 - 1
dalue Jlea) 0o %655 ey sal) daludl Jlea) (0 %12 G & g5l delyy IS
Cuds il ans wlily Aol dlae 8 Apsadl a1 e pS e derys dpdiall laaY)
<l 6002 sl Al Jo pile e ol pdlie JS3 it S Y sae el cililany)
dgsad U1 a1 3 05l g5 omY) o3 JAN Qb)) saadl Aol o2 s cipud
b e LSl el gl & ol Bl )50 s (RAY) clelll ala ¥l
D A aedy bl 482 sale i WS el pal¥) 0 S oal adbiul L,
ot 8 Faalisall cleliall cland) a8 e Ly (Sl G daudy dagydl dleal)

(2004 (saip) ) adadl) i
g B Qs dilial 111 -1

JCy el YT e Lewindy baglilaal &5 ) Gl e pa€ aae Lysw 8 i
oA aadivy Cilial) o3 ans gl Cilical apals dyeu aaaty (sl Al 395
Cul) At sl A8l dad Cilicals sl gy adaats JARA AV Leamays <l
DU — Q= Gls) el ALl Ghia) (&t IS del)l oda iy (Julailly
Cas elusall = leja - Gaen - slan) anglly Lginll Blaliall 8 Lasdy il 3lis o ushalay
spdiial) LY aal (a5 o(Aually g3l Do — A8)) A8l Ghliall & i ISy oG
ol () ¢ Dlays egppimall ¢l ¢ hsmall 1l L sl del))) At shial
(2016 (o5l (iSa AEDU Aoy Aypae) Lyt rad) (Jlauw sl ajas calall

el Jene e %85 4t iy Adalu) Adkidl b Dl JSY) s guad Canal)
cpaall daugia o)y %2622 4 Cull Ay Jdaally Gl papll A Cala 4y dc ) jall
4 Gl Ay pappll A Dl aiall 4dy ccanliall Flall Cua (g)gull dalad) 8 &) 55
b ey n Jhsa Ciiall Wl ogmdl dalud) 8 g5 L3S o)ldy %24-20
il (mpall DG e gy comnns slea Dalalal ddlaially Cils 8 8 daiyg () Adailae
Dy o Caially canal) Aausie ol %30-26 4 cull dads cagully il Jalasll
—16 @l A Jangias 48 Al pan ) Jdaall Cilia say (paeay slea Gy iy ala (B
(2016 sl i€ A ey dupne) %24
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tos) ol gl Jilde 2 -1 -1

Sy 2y Guil Jaad) oay el Aagil adiy mlas bl aal e JilEA e
Al Cagplal) gy cAdlinal) gypliall Aualall b)) Gl o adiad Cus (gl o
oY) Ghlie 81 ausl) dgalsad Gl slacl 5ol cdazarll Jally (uhal) HESY dadlal)
z) el & WSadlly SESY) dlee adaniy cdilaie J$ Cagylal dulidl g leY) limly saal
Jiadl o guadll JESY) Ak gsil) (uhe @y canliadl GENL gl o asis
o s coalall g Uil aaiy Uy Gaball gsena (e %60 iy alall ¢ Uail) o lale cdasl
Gl dupae) Apat slanl (pdld) e leanysis sl e p Y AsesSa She Bae dyysm
(2016 (o5l oS A EDU)

Jidie Laay el Z3ally delill 5)hs) Glalh GluegSa (Didie 48001 dbdlae & 2y
Cisia) saligh & T 8 Jidiay claisy 50 aialiay (AEDU) Lipadd 4850 dalim) ligy b 0
oYl Aol Appaal Al Gilgad il i) adings caisy 80 atalue (AEDU §)8
Daae Gaball zll She ety sl Aygllad)l Ciliall sy diiadlly AEDUL o))
Gymad dua tCalial 4 o dejse Julie JSI Al dadlly cdinll daulic dylae 4y gl
van Gl o=l sty qllall s gl Glbblaall apeal Guball ais sl Cus claly
b DS a3 sl e et of Lle oLl Aadiie Gyyb e Gl Aaald Lypel) sl
A g lia ¥ g it 3 clladlaally (slalial) 8 dals 2017 ale axy 5,y 35l

Fusarium sl ce dmaye dalpn 2.1

dagall Appdadll (ulia¥) ST e 585 1809 ale Link Alladl Jé (0 Fusarium sl Caiis|
bl 0S8 s gdall ity Sle sl Jandl (el L) Gulin) ST e ey LS clpalia)
dal e g3 ) clilally ddabally adl Jaa¥ly del3l Jaalaaly dilsall @y il
lesi 100 oY) ia 4ie Cipe calie Vs spamall Lndiall Aigl) il (BLEN & Cabally clala)]
.( Takashi,1986;Namikiet. Al.,1998;Bogale et al ,.2006)

Aladl Jsa (e L€ 8 Jualad) daly (mbasl 8 Fusarium osall glsl sl
Ciliay € Apabail Jilud (o dann Ll Z G0 sa0aall Jelsall (e =ual 385 (AgQrios,2005)
Jsd 8 dala ilud oy LS (€0l 8 %205 <l 8 %305 caigll 8 %50 ) Lo
-(Osuinde and Daibo, 1999) L&y 8 Jlad A baugiall (i sa



Fusarium (s ciiai :1.2-.1

Tuberculariaceae luad aiy HLEy) dle sl bl 0 Fusarium  geisl) s
Deuteromycetes dadlill <l ladll Caa dMoniliales i)

ceatill Nectria puiall \eany s Gibberella  guisl) adid aclgl dullal el sl Ll
Barnett and Hunter,1986) <Ascomycetes 48yl <lldll Can «Hypocreales 4y
.(Agrios,2005;
:(2010) Bugwood 5 (2010) &) crus asiy 5d Giaa Ll
Hymenoascomycetes :duaiall 483 il yhadll Coa

.Nectriaceae :4iluad, Hypocreales :4a,; Pyrenomycetes :caa caaly

Cilide A g (Olsally Gl lall Lajedl gla¥1 G paal) Guiall 138wy WS
«ill g lsl lel 8 aag LS (Burgess et al., 1981) diall il b dals Allad) (3halic
Jaly 5l 4y 5yseay (Rheeder et al., 1990) aslall Ladl & o (Latiffah et al., 2010)
Oo uaell sy Cun gl el olaey ladll 138 e o(Zeller et al., 2003) aglall daY)
ALlS) Sles) Jedll Gapms bl Gige playe leie deh3l) Jualad) Gilind alaY)
ol Al £ 1591 e IS Cuay ale IS5 (1992 ¢aoals Lunsa 5 2013 ¢ Qballs
talidl Ll ((Joffe,1978; Agrios, 2005) ¢ lly « iall el ciadlll (Jpdll Jia syhad
.(Rowan et al.,1972; Landis, 1989) <,alll

Khouja ) aas cua ay)aY) dipyhs ariiusd) Jual cas Fusarium sp. haill 3805 ool

Fusarium ki sacl of ai (uis & Glaaeall Jilie e caal duln 35 (et al., 2008
o Ll s cxnanlly (o)) Biplay 450 gais Laall Llisg sall Gy e JS Gl SP.
Jsa¥) o JS pe 43jlae Fusarium sp. ki o bl SSY) 8 Sour orange 13 JuaY)

. Troyer citrange 5 Carrizo citrange

Ysane Hoddl dhe 3 aag of oSe Fusarium (sl of (1994) Ocamb 83 s 13

aelol Aals gl 13a ainyg cJbinall dagyn iliall 455 aied Jla b s cclilal) Wy e
skl Ll Gyl e dlgh cililudy okl Gladl gl ela 8yl cililud LuS)
Dol aey sl Gala e syl o V) slls HLA Gaay of Sa hail o e e lls (sl
Elizabeth ) Wl Gob e dan sl ¢ 1Y) Jan of oK ( Erskine and Bayaa., 1990)
elsls LYl 5aas %L 27 e phall gl of @luhall (e @S35 (et al, 2001



Van Gundy and ) 4w <V clicaeall Guhyal Latall (ge2el) ¢)ya) 2ie Fusarium sl
(Tsa0,1963; O Bannon et al., 1967;Nemes and Zablotowicz,1981

e 2mg A Aghaall Ghlall lag € 0S5 call Lagldysd) claall iy 13a
Laslghysal) Cliall b lanls legi @l of saamie Cila cujelal 28, (Burgess et al.,1981)

Chattopadhyay and .aifide iy Cagylay sl 4 asliss guall ool dabiaadl ciYjal
.(Sengupta, 1955; Dwivedi and Enespa,2013)

: Fusarium asslish £1ss) Lued AN (Sl dalal) cliial) :2.2 .1
V) Gl 8 @ Wl V) el IS Gy bl el calias
oo lete palil) lis ¥ pusfe e e s il o Q1 Jdl abel sels -1
Jaye o Al sk
Lgles 8 LSy 23 lay) Ay 3 Taals 5K ) al sty sl oal) o5k =2
(sl dsal) Adalal) eI oty 81 G ol eal sl (@l gpanall (5t 3
csaiy () sl Lesl ety cledlon Calially Ledoud o5 clelafis oY) Capndi =4

o o ALIS lils ek Bleadl) sl s jall adais ohal) ey gises Bzl g1 Jpd =5
Lol Ay ALlS

o) hill clatia s ddgyhaill Jagall e eia ol AL 4dall e ) slaw) -6
QLA aa (38555 Aliadd sl audl A dadal e V) e mlias) =7

Madlaal ) gagid dpudall adall Jala oS5 dals sl e e oas il (5 -8
Ansall aiall e el Dkl z3ag of aay iy Adamal) Gaandi) ) dlall iss 9

.( Biddle3:d Cattlin,2007; AL Ahmad, 1990)

sl ode Alegl Jaull Gl :3.2.1

Slo Al b sy Gl lly Aaill) @il 4831 Glphdl) (e desene dadi Gial
el dshayl) 3 A Lgaaliyg Kial) By guimall lgall o Aiya 555 chylia) e Slbil JL
lan ASleay SLIY) daudy 0)5S5s diba)) (B Lla hys cal )1 e lal) (gsine g i) o Cum
Gilia e ) oyl ) el oot Ly apes Jsod S5 e ity ecpuehiall iy clilall
-l el pally de s GLall Lnal) 5 ills 3l



Cigay O OSa ell) (b Adal) e g¥) (8 Gaseal) Al Bl dsasl Aais Jadl) Caasy
el DA Gpedll SN Alasdgy due oY) Al dikie (358 sagasall bl ehal S clall JS
LA gl i 38 e aaal) Lol DA o)l b sale ajeall GISH aiy (AL
Aadlle ale¥) mal e (A (Slesl) Jedlly jsiall s bl Gy cclall IS g s
Blaals sals £33 3555 o) 8 — 1Y) a1 1(2000) csire s gl LS el o aaing 1a
s s Glld a4 gy Ay bl 8 (mpadll CASI JlasY 48K L saals 4plsY
Llee Kooyt LgindlSay LLaY) wial L) 4phill iyl Jleaind Gl L,

WY ) deagie Jiall A 8 ds o o Ll aidiid aspls sl O s - r B LAY
22 ke e @AY el Sllead) S de 3 8yl Gk oo Reglidl Jrag 13 s
Al

Ll Ualie Youd Tansa dllal) & ey Ll o Tan et Lialal ooy cilylad s
Gt iyl (e Lalial s of 1895 le 1jKs & G. Emassee iy caia gial 4 4K
Odssae F.osolani s F. oxysporum  olesidl asys « Fusarium guindl ey Slesll Jsdl)
Jo Y Lo 8 Jan G iy Labeail duaa] (iayal) 13¢] Cunedll lailly ¢ el 038 alaae oo
(Agrios, 2005) ;&2 &Ll culd slaliall 3 dulps ST ey 1aly 32

Fusarium solani kil :3 .1
F.solani : _hill dalal) cldal)l :1.3.1

dikill gHlial sas clilall o Hoall ied e Aggadl @bkl e Fosolani shill sy

Gerlachand ) slall Jilsall e 1S Taae ladl) 13gd o) aabyall i Gum ¢ panadill Gy
(and Nirenberg, 1982

Jaud ey csdiad) lawgl o gaid ) —mé — panl o5 Fosolani hall dsuie el
—ignia) il saill (e JISAT Banss cgiaB (5083 5l Bi3e o) 5 han (983 sk g e
Ll £l e gl AL Ampiad) mans edaldl cVal s (s e
tsds (2015 a8y caun) 5 (Booth,1971;Booth,1977; Leslie and summerell,2006)

davia e Adiie o 45 o Balal Sl Ay (Microconidia) syseall Las Sl £ 1531 .1

sk Jalsa Monophialides 2! colallall (e 6 (ofild ) alay audie lgazans

Ol Aaae Ay caglall paa (8 35S Hladll LdShy Al (hdll Saae dpdiial ddia a9)
g S 1.66 — 4.07 Lis S0 6.78 — 13.21 laslad,



byliie Al e Agilshanl ) Alje 4D ¢l :(Macroconidia) sl duan Sl ¢ 1531 .2
cha o JSamy (WA 5 -3 e Sy daspe Sabas WIS s ) sl claalad)
laalasly cisel) Nlugh 4uii Cilegene 8 JSEH cdisal) danlY) e (ol aige amy bl
g )Se 3.48 — 4.14 Us S 28.1 — 34.56

S el samy ag AL E 1Y) yon agily Aaadall o ()60 5y5%a il £15Y) - .3
Gliggl o Ay o Al sy (a3 Gy B duls ga b opladl A
shill Lilsy ¢(Fuchs et al ., 1997) dlish 558l dpuldll Cag hll daglia aukiinsis ¢3yanall
Al 8 s sall Aygumal) sald) o cblall Ly e JSim Al a0 4l e
Haware et al., 1978; ) Jilall Cliays clsin EDE LU A e dosi 32d Ln g
James et al., ) kil 8 Lai cay Cua sl G3yyhe e il Jiy 35 . (Martyn, 1996
Sherbakoffa,1953; Le ) ¢sisll (il 45 3 2ags (1991; Kelly and Oak, 1989
(Wehner et al., 1987) JiLidl 45 (Roux,1985; Nemec et al., 1989

:F. solani il 3l 3,90 :2.3-1

Elod B Ao Al 8 Reesie Aaade JSS e ATS ause On Lo 35l il e

Bl sy s ple sad Ll o ba i o cSay apS Bl S RS
il Byblee Ll (i il Gl 35ms 2D Cigylall Eipm ies <(Martyn, 1996)
0555 Cun) Al Hsdall S Ailaia A ) mosal) Gyl o ) stall Al Al Gph oo

S U DS Jity sl Lo ) kil Gy o Pits) A Gok oo Jas; Luasl
Aapiall g0 Apidll AVl 8 Shdll gy ol cclall A b ddkieg L) slaily e
o1 8 () ) 8 e oY1 ) Janiy Joai lly cipim DpansS el (0585
el laall hadll 35y (oY) ) sacla oy L cain Al (LY psal) Gy
g ) ¢ oslaall (i) elesl) (B85S B Lo £ sl 055 S ke e ol elel
dae ) ol ) 50555 ol Lpaany g lgrsen s gl i) (g llas 35831 sl
osebas clall Sl il olasd Y o Lee sl ¢ sanallys ¢ 150 culigglly dpuial)

.(Agrios,2005) (1 J<all) Jsdll (el



o W G
) ivhe a7 "‘ RAn e /‘4& 7
Ly el oncirnts oo k550 owrrven] S N\ :

OWQ VAN BN

(Agrios,2005) Fusarium solani bl sba 5,93 :( 1) Js&

:Fusarium solani _hdll Jsa cladag éladi: 4 -1

iy elpmanlly sl e Lo Jealadlly i) (e haS lase F.osolani bl aale
Spina et al., 2008; El-Mohamedy and ) (majyall dulua da3liall Gluaeall Jsal apes
Nemec,1978; ) oiludl 3 (Aelal)) Loxslly Gyl Hsdall Gie s «(Ahmed, 2009
seaall il V) ) 53l SIS Yead s (piall gsanall kil 53 LS o(Nemec, 1984
Oslenetal., ) aisd 3l jheuls o lalll sl casy 385 ¢(Sakovich,2003) Galadl galeyll &
(Sakovich,2003) .l ) sabeyll sl Aawl) (sl Baadly mpe adaie £)a) 2ic 5 (2000
(Olameall o ) 8pdadl) (aba) e sy () cie) Gilall 3 ie L LS
daunmy & 3)sY) Gilia a3l (Lppolito and Decicco, 1995; Bender et al., 1982)
el Sl e A5l el anty Lage aapall bt aays el e dille gy B
o LN e Jasd e Gl (s oy (piins Uiy Dsa s et el Cam 3891 3a))
b ililay Aadd (W) Abaal) maad dediiall Jalyall 5 (Polizzi et al., 1992) aliall oyl
Jaae e pe A ddmall HLAl e S laae Byadll Jasdg

Oabe ) s caigl o5l J\A:j Sl F.solani il daal) e dudys Jf @y
O e LS ksl il ises Jandl Wgiliadly g 8Y) bl Caliag Ledasiug syl £ Ll
Bras daws al) Jdl yiinyg) Lboadl bLall spaall siall et 3 eclall Wja Ysd
(Munjal et al,. 1982) jeil 4-3 551 ey aleSl bl <gays o dadll 13



sl & oY) & o5l ohe e Fosolani kil (Barreto.D et a.,1 2003) s
LS Jsds osda Ghes el lils BhsY) st kil dlaall (aball Cuelil Cua cisasall
Ol e gins Lsia e Ve T S (Jsaall b Lol s Al Gige Lad
& ospl e Lhill Jas Jf 13 G\Ss <F. solani sa cassall il o aSB 25 dyladl)
ed 12 =4 en Qe e a3 DA G piingY)

& iy Glagdll Jie sl Guhe Gu Aoyl cblal e Fosolani Lkl Jie & LS
£ A Gl Cislas e pasall pabel lale Chels G gl e o dmia (g530 Cupal
obe ey Fosolani phadl of e aSBI wg ¢ dal) ey Ll sacld Gie g 351 Cildag
05l
paall galgll dddlae b sl ey Dladl e Jedlly pe3al) e Gaye don Aud (B -
e o Uaxall sads Llay) duy cldlia) Gasg s ((EI-Morsi, et al., 2009) yaa
ot Gle %42 (sl saks % 48.9 Lyl Al alall Ll GlSy duladl gl
Fo kil g8 Cua diliadl Gl (e dilide dké ulial g15Y) e 2aal) Jie & i)l
o sia e s3sald) cliall e Ay el clhill ST e Fosolani kill, oxysporum
AlSa) dpalyeY) Byl i) cadl WS dlbladl e dilide lalie e Cinan Al (sl
oo il FLosolani il e <o aladinly Gl chgall Cagyla cnd gl Gue g
Yo 83.3 dlay) a8 dunis %100 (gl Ao il ey dulan 5y el
(ouigh B ol Gabal Gaseall Hladll A0l clacall 4ul)y (2017) Trabelsi, et al. s —
Ly e dayaal Glphadll (e el Q3o 23 Gan (%56.5 5 21.25 G lay) dus cagly
il iy %33 caly 3 g €Y s Fsolani Jhd) dws culSy ol G sdag
shill 5 %11 Pythium sp. il o35 %25 F. oxysporum  hadll sap dwws
o XT3y %6 Phoma sp. hdlls <%7 Verticillium sp. hdls <% 10 Rhizoctonia sp.
Aaase Caund ol Ji Laydl IS clyladll Bl Laiy ¢ gdall Gind (ol Casdl 58 FosOlani skl
Caaly stall o s Laagl Hhadll c¥e sl bal Rt (5530 eha) ey (il
Ay pal) LSl § 1Y) Coela Sladl ¢l and dies (Jiud ddile Brana e b Y
$lols Adiie 35Sl s Sl E16Y) Cnels in cdish em dala o Agena 5 )
g 6l Rg A5 S LIl
ohe o dsdlly Hsdall el A peal) Gluwall 2aaty (2017) Hibar. k, et al. o8 LS -
pall 42014 52013 ppaladl PR puig & Slladlae SO Jadi ) sl DA 5i))

s Al A senall Gliajaall G daell e Gl (e o) Bal @il Guhe Jilia (g
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16.2) wis g i (% 22.5) ol 8 Ala) G el cilS dum S il Gans
ST o F. solani sl Fusarium sl g sl culSs o(%7) cumaill dailas 1als (%
s %24.66 2235 A cialy Gus g pad) climl) 3 DS Y Taalg A jeall Cilisdl)
sl O s gty dad pabel g kil

& o5 Bl Gihall kil g5l e & (2014) Karima, et al. sl a8 -
oa F.osolani ) sap daws culSs (ol Hlady (e 1hld 22 Jas 5 Eum ¢ il
F. solani kil dusasiy coprall 8 (Chliyeh et al; 2017) o8 @i (%23 cialy us 5SY)
@ My (Blal (any B G5l e e sl G Glaye Gisal gam paree JalaS
(%2 —1) Cise Camy (Juiall 3 %20 Lladd dps el cul€ &um 2016 52015 ke
Goa dobadl Gl pabe Hsdas 4 e Aapeal) @lphdll Jheo 150l LS il Gube (e
i€y ¢ i<y Jal Ay cilppladll 8 Capels Lain %23 dawy 105 ST F.osolani il o8
F. _hally %7 Rhizoctonia sp. kil 2y 4wy %13 Aspergillus sp. yhall a5 duws
o o apll L)l cuwdl s FLosolani Jhdll o Je Ja L %6 0OXysporum
oabel agng Ll el s aays gl Glial Gan o geaall ela) W SUlly o)
e Lansl LS clelal€y Guball amy o o) ) e e lilil) pely ilia PA (e s
S siall e cWie A0 die s (clilall 3acE e Jumdtiy juSHy edal) Caad Cua Galall i)
eliay duikad e e Cilaely dandall Caa Gua .%100 dawss F.osolani s kil of e asb)
Dol Lol £15Y) Ciaay eaal)l Ciad Gandll diey cdaaslly sl ) Al ¢ lally
Gy LS (g Ke 4.2 Lelsha lsin 0S5 ool 5 Dl f spemndl LIS microconidia
Els) Cangy Gales B Aewdes 3Dl Adie macroconidia sl Sl §1sY)
Ay o sl (<, 4asliall chlamydospores 4

Gy sl caeS Fosolani Lhill Jeas sl (2009) Vettraino, et al. 2l Jus s -
Ol pbe e B10 iy L dige Bagl Cua 2009 ale B Jls (& sl (el sda
Coell Ay gl Ge e ¥ sae AT a8 Cua sl e leind i (g Aaw (2-1) ens
LS sl s liay dapliall sai Jangl PDA Lawy e (g5 GLbl g3l Biall aaas ¢l
U5 S 3.9%11 Macroconidia s Microconidia kil ¢ 1 a5as enall Ganill ekl
das2e Chlamydospores  LadiSl ¢ 191 ciels WS ( Jall e Uy S 5 % 38
syl ) of STy « Monophialides dolall cilallal) g5 (e Ayshall 4asSl) Jalalls
oan o e (and Al il Lol A6 ua Fosolani skl s sl e e

F.solani hall dpuleal) pad Canall 138 of cpiis si) Canall liay o si3ll Calial
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Usia e Fosolani J daaleY) yall sy (1980) ¢ssals Nemec Wahal dyjas cjelils -
slanall JpaVl e of L cajelaly edpmsll H5aall lie] po Lily 38l ail cilmeal
DL Cangli 3y ¢ mpall Slant Cujelal (Sl Aaglia 4l el ol il e A yeall YL
Apahal e () Qe (hares (ol sl QA

ad) sl (GAY) Glajed) ge Jeliny Foosolani Jhil) ol claball e el Cnal -
Fawcett,1923; Martin,1950; Van Gundy and Tsa0,1963; O Bannon et ) ilay)
Aggl) Cagylag dael3lly Al Cagykll aa ol (al.,1967; Menge et al.,1981; Bender,1985
Fusarium spp ské leaws Al (bl LlaY) Eaal age dea¥) dale of o0 a2l e
Ja an Al Hedall §hpal) e 5508 a¥ie ol ¢(Dandurand and Menge,1999)
058 o oSais o(Nemec,1978) Label ae 38l o 59 (gsaall Gy calea) dalse Gl
iy calga¥) b i wie adabel Jedi ol () il ) Jasa) e el U Caa 13
) Qi Cun cagl) o sjlall cligY) s Lagad slea) dale (gaall o de )3l dara
gk ae Hhadly Alay) sl 1)) «(Nemec et al.,1980) aabaidl jsdall aukaing Yy ¢ Ll
.(B00th,1971) ol dauay & cladl) gy 8 Slga)

Gow 2elfy sda il laje e paddi Jsa (2015) JalSy g labal s s -
O el (andll jelily (Gl 13gd iyl sl s Fosolani skl o gumul skl
g il 4D il (3% ekl LS PDA Lol e oslll 528 ) i Ty Yo <y kadl
Cunans Ao amys ccbsilall st e Al eihaie b Sl ciie culd lain ¢ 1Y) (e
Sl 30%96 Led Hsad) @l aly AN 2 Lal) Alabeay 4jlie JalSIL Cagalll 5h ) aie
dc)) saamall Jalgall 2] o8 F.osolani  gaedll lall of (Alymanesh et al., 2007)
allal) J5o alias b bl Jpans

Gluwdl e R. solani s F. solani gl 3 ) (2011) Abu-Taleb et al. o WS -
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e e ) b Ll Unydts o 8 . s0lani apeall Shilly ¢suilll 5 dleles yie i

Ll (e bl Axps 320 225 %90 i) A L clS ) aalal) Aleles ae 43)lEally bl

o5 il Jaft b Ll Canns B ladl) 13 w8 oy 00w 2425 dans e PDA Ll e
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Oie i Fosolani yhad lein (e bkl (any 35a5 (2001) Aakaliy Cagplll (o cpn A
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13



AN Juad
Gihlly dgal
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paadg G g 3 dilial (e cia JSI (g pdad) Jaall B (g ki) aaiaall Al j3 1222
dgh (2 paall Jalal) 235 s2a
:(Rhizosphere) ¢siil ulad g ial) laall (e dasaall cilyhadl) J3e -

Ol e Jsday el Bl (e e @3] (Jiall b A ddlaal) A Cueadiial
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e g Ul canll U \gilal @llyy cadlatl e Aluda Jeeg Al e g 1 331 5 2 G
@l Ll ) lie de 130 5 3 clgunlad cpnd Tasm Lhaliy pieall phaiall bl (e Jo 9
b il e Ja 1 g o5 ey o(Suhail et al 2007)10 © sl ) Jpeagl) cpal 13,
olatl Tam 4S5ymts Baulie s Aayas PDA I3 siaadl Tl Lo om b gy L
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ki S a0l Ayl Al Glual @llds colacl Gluas Gaalill dphadll ol (and &3 ol (7)
a8 F.osolani shll 4l Wl cgladl gl Gyl godal) aad)  saalsial cilyhaill o
e LDl 4 s i Ad g o Jpeanlly suna 3Lkl (A PDA L e 458 g
oasin & 8y ((Evan and Baxter, 1999) lede a1 cylaill cha) cpal %5 da
Booth,1971; Domsch et al ) ¢ JS (8 88l dpad il claall ) lalia) clyladl)
bl Coun plad IS 230 45 i) Al Glua 235 ¢(2003; Leslie and Summerell,2006

:aalul)
Jbdl) £ e axe
.(Booth ; 1977) 100 x = hadl) a3t 4 ghal) daadl)
il i) apaad A0S ¢ jfall 2

dladl ol b Jsda o F.osolani gajeall jhdll J3e :3 -2
ki byl Gabel lale ciels s g padl sl dilia e sl e Clie Cea
Sl 5 el sl gishis Lty 35V Caliay clgiliaily ¢ 81 culiled gl e F. solani
Ol Lgishig dppmil) psdall el ABLaYL (oual) o iy cilagi oelay ¢ endl) SN f
& Akl ahe¥) e A bl Cugs dald) Gball Aplie il gai 8 Ciacay )
ki s AEDU Al Appne (A pabeY) se Gy e Anala Al IS cilall AlEs aud
dS Gabad 4l mhaid (uadlal) (3 gl dihaiay o)l Haadl SIS G081 Clyeedlly ) 2ad) Cliles
e ol ) (o = hpa — (Plajs —(gpad) L) Gl Gilial e las e Ciia
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35 G s iy bl 7 32d % 2 425 dapy die dnalall L dyglie 3LLY) G
bl e paall e olaeYh clphill caian a cAlall 3D e Al byl
Booth,1971;Gerlach and Nirenberg,1982; Barnett and Hunter, 1986 ; ) Zauaill
e a8 F.solani hill 4l W .(Domsch et al 2003; Leslie and Summerell,2006
G kil Al il e Lliall [y cans 3Ll 3 PDA L e Gl bSO LS 4is

.( Evan and Baxter, 1999) lele (5 AY) cyylaill ela) gaal ° 5 Ay aic 2yl

G B sial) adad s i(q —3)Jsd a 0.5 3 gl ahas o (1 — 3) i
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ki ey BLLY) e il Ll & el S GLkY) a5 i [de 20-15 sk
Sk Caican (LS pali o0 Skl sac &y &) el.j 8 e A de) i Aila (10 4w 0.5
Adadll Jadll Hsd (e Guba fyd 20 Lramg & calid 3 30d G 2 425 a0 die dualall b
e s i lly %5 agagall Cuyelomn Jolaa lpaad s clinee Ll duws 5yaaly
s go a1 ooy g G sall sa 20 8ypems BLLY) (2 50l ey )y cabaally Slaiall o lally
A Sy e 2 425 dapy die Aualall o cglie JS5 GLLY) Gy & o(8JSA) Gulal)
3 =2 says el A gial) Al Gilon 5 ggand days (LS )% ae Alie 9 @)y K 3 Jaaay
el Adjaal iy el sl Jlskaly dbeaally adad) ) & el dadl) Glua o5 anlad
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LG Aphill Gahal) e Gy AEDU el dpaa pabel) e 8 dabil) Cysl
By @hall aas sdaa) Ll gg Jia Al il 8L Ahal (0l daalay 23
salll Jare Cua e Fosolani phill cie (asm sal 3000 claall e pH g gl
(ldlshly Ly #1591 Ssmy golhall S35 i) (b ey o kil Gleyy Gsly ¢ casal
Oe gl V) gl Galial ey saligdl Jisie e F.osOlani Jldll cie delyh Lidd
Lalugl 4D e hdll e Cual Cua o giall lamall (e Gl Aljal ZalaYl Aje Caia S
«(35-30.25-20.15) )b @layn 51 Ciapes celilin 5 clldl 5 PDA & 23
all e dany Jumdl dbpadds (8 5 5.6 5 4) umgned oBl) e Cligiue S ticy
Aasail pH daus s A
tAgiiall blug¥) e F.solani jhill c¥ie Gl daglsd) sall clial) duha i1 .5.2

gai o daugll 8l Rajmaly g Jemdl aaatl dide Lalugl o il A Gyl cudos
e F.solani Jhdll ci¥ie (s g5 L Eua ((Zain et al 2009)a) ailia Je g kil
Jo (15) lete S (s9mas pm 9 Lyl (g0 3Lkl 8 ((CDA- MEA -PDA) &0l hlusY)
o sfia IS8 Aniiags Al Al g e bl (e p 0.5 okl (a3l ellds (53 Jans
Cicas .(Botton et al.2010) i lavs K e e I @)K 3 Jaras (Galall K
b b lia 3 8 e 24 25 Ay e

o e ps2 10-8-6-4-2 IS (ol (pasy IS el Jamag goliall bl llaussia -

esdl (A Gl Jaudly (gslall Gpadand) e ST llly JSA Cua e gl liia Al -
.&J)'S\ e il

sl 1Y) sl bl 5 Cam D) ) L) e eVl £l sl uld -
Booth,1777; Nelson ) d;sie s Seall duaal) ddans @l 43005 580 4yays oKl 3 ysnall
(et al.,1983; Leslie and Summerell,2006

s clag Jde F. solani il cie (and Laglsh)sal)l cliall Ay :2 5.2
:”.S”.
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s 0.5 opkad (mjd Laal 3 Lasgll 138 (e Ja 15 (gnd i Blbl jacaay L hadll ey
A dle J< Gl 15 Jarays (Bulall Spe (& caglia JS05 ol gy (Al 4pplab de)je iyl (e
Glasgie lua &8 & (50 35 530 525 520 515) @layy xie @y K S IS fpand
Nelson ) il S5 WS g 1631 sbad Galids g 5hal) i duhas casal saill Janag g l3all sl

-(et al.,1983; Rekah et al.,2000

Lagaa claye e F.osolani bl ciie (aad daglsh) gall ciliall 4u)a:3.5.2
:4dlis, pH

clagy il WAy oF. solani adll sail JiaY) pH dcasen dayn aaaid dulyall o328 Cangs
@daall Tangll (g3 (350 CO ety Lad AIKEN Ailia e ogal o ddbidd) diagesl)
4= pH maal s ) @ysall clall 58 (men Ailialy cllhg ool 1an Jpaet wige guill oY)
Caal i agasall Glele 4 Laal Gl 5y5l W 5.6 = pH e SBI 55l g,
el gl e Jal 5 e JSs e 9 5k (g5 Lkl (8 (3l om i laanys 8 = pH i
Camaagy Al Ayl g lhe Calylal e ans 0.5 Gyt Bl il & laeys sl pH 1
GLkY) Ciaa & ¢ pH Aae S aie Aje J< @)y Sa 3 Jaeays (Golll S B aslie IS
Gupta et al, 2010; ) e S5 LS culelll cadal Wamyy ¢ Go 2 + 25 dap xe
-(Pandav,2002; Tang et al . 2009; Frances et al 1979

ey Y F. solani shadl) eiiag dpbadd ¢ sl cilial (ang 446 Las) 16 - 2
F. Gaseall Dhill g il jdall pdad Gajes beadld (sl alinal mny e 4Ll 2yl
A el aY s L i ccilual) oda LB sae oY dyai cla) Ssolani

- -
3

CLaY) (a5 el 4 anas B & i Jilie (e (si) b Jliaa] &t ppdal -
oy 58 O Blebe o Cun (ol 5 (Gl 5 (Dl 5 @) Tugad) day)
coRbaY) e lla Al 0555 (s ¢ il 14

saldl = iyl — sl (e AlIA o Byle Aely) day aladind 5 Gubdd A Jaag pdaad -
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laylad () (ol e (i€l (8 iegs el wa e sl 3add Gl elsell b dseill
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Jadll il ailg) e duha SSYIF. solani hill dlie e au i) Blaal) jadand -
b gy Al @l AL Apld yamys s 25 da dicy PDA Gkl e L
5 saad Aall dejull e Llall gyaly caleally yhaiall oLl L) Caaly v JiljeS DA
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.(Evan and Baxter, 1999; Marlatt et al.,1996) Jo/ 425 10° * 1 xic § 1591 3<5
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Jal e A S jsaall e dxe ks o5 @y aays el Gl QI (g Lealatil ) sieall
syanal) Ayl ladll Aljal e sl GBlaall 3 ysdall et 3 ¢(mpaall Jsaal £gpa Claa]
ol (ol e Gl ) Al s (G 5 sadd da fazsl *10° S5 T
10 amy do 10 Jaray o253l Blrally Gulad) (s 23 LS cAadral) dlyill Adalal) e dylally
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Glial e Ciia JS @) Sa 3 Jarays ALK Ailsdall cileUal) anaal (385 ey
(8L Leie e i) uhe3 Jsm S JSs g ynall 21 (i)l

Jandl sl AV syl Gilial e Ciia JS0 2alal Gule Cacad] raaldd) dlalaa -
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i) 5l e

pldind 4 Caiall Cuay sl Alee ol dupe IS Glba Jaad & albd) Jaed -
Glua o (geall Ga el el aayy coabal) las £ Y1y el e Cua (e dals
& o ol 5o LS e g Al se hall e (I 86 Ll ke ARl liall 8 a3l Jans
bt a5 (spaal) e el Bydie deys lila 83 LS gty Blad Ay i) dadll s
Y 3o Ll e gV Be Ll 2 ylay Glld g Lgwdt chlaall Aol 50030 Jane Clung (ayall o
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G5l e e ) GHY) e ns Jilia) aca gl ubal sl mall ek
leDlas gAY ey Cilis Jaagd LS JalA) sas iy el 5aullly el Gl ) s
ol pan o (Usbily @algd) ccaaill zy I 8 (i) Aasusaal) JLi apen 3 Jaud]
el (o s e o Dlay guad) Jilidl b Lpad s A1 sl Cilial
LYl Gum e i) D) el iy Caliad) S el Lanyws gy Ledlie) o lisily 3L Jags
Lals siall find Jaa sl Lload) uhall 218 diey ((A—d ) aigay 4lSh calal) Jsod I 502
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oo aginln i (Barreto et al,2003) <y Al pahel) ae paheV) sda 4l dlesl) aiall
Chliyeh ) LSy ) (ahe¥) ae alin WS im0l Gabe Dsda ciadl cunsall hadl)
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e Cinlls Jid) sas oY) e el bl Ciliag ¢ Genadl ) o5l )MS!\ Ol Leishis
& oabeY) o) ) Jladll Jie viey sl 13 ¥ la Bae Cuelas ll (Ul Leislis sial
G daagi gl S 3 FL solani 4l e aiisd si5 ¢yl Jalal)l paas ) Uleagi il
ol o gy sl e Ulaly Cagaie Ak (S5 cgaddll o5l ABL o liapll diapiiay kil S
ansl) o i ) el sial olis oC -4 J<all) PDA (g3l assl) (s9a3 (554 Galal (gslal
Shill S5 (el pandll ekl LS optpta Ul Calgal) Gl Al oy sy (Gelall i)
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(%) lay) sai (%) dLlay) A caiall

6.86 10.45 Gmad
3.39 5.6 b
10.59 16.86 (o
1.95 2.77 L.S.D (0.05)

18 16.86

16 W (%) e A

14 W (%) &Llay) 522

12 -

10

8 -

6 -

4 -

2 -

,0 -

§ omad ka3 g it

Jidal) (B Aay ) Gl (e cila S aie Whady LbaY) L 1(5) JSdd

35 gda daaty Gl dilaY (glad) buaad) B guhadl) addiaall Au)e 2 23
4 Gasaall Jalal
gl £ sanall lama (A il jhadl) aaatg J e -

o) Gabel lgle el il sl e stas Aamall Al e Jpall il il
A A8 yall dayadl) Cilyyhadll e ol Bac sy it Cua e Glphadll e waall 235

&).L“ G Je Fusarium guiall Gadis EETEN coniall s e lpadds

24



o) Eganall e e Algjaall il il 233 £ygiall Lpeidl) :(4)J 922

% a3, il

o gial)

(gt hya ke el Adgaal) culy i)
38.46 47.87 29 35.22 41.75 | F.solani
14.3 12 19.42 14.64 11.12 | Aspergillus sp.
14.13 13.17 15.02 14.48 14.56 | Verticillium sp.
12.74 11.62 9.89 15.54 13.92 | Rhizoctonia sp.
9.73 7.96 12.75 9.88 8.34 F. oxysporum
6.97 4.56 8.95 6.8 7.58 Pythium sp.
2.09 2.13 2.92 1.43 1.86 Penicillium sp.

1.4 0.7 2.04 2 0.87 Phoma sp.

5.45 L.S.D

Tndll (30 Agirally GBI e Aall) Sl a3 Ayl el Jassia (4)dsandl
el (gAY clphaill ae 43)lie Taag Wyl IS F. solani gaped) jlaill of Cia S e (553
Sy canall Jes % 41.75 gpad caiall e sanil dygidl Al ol 3 LY
Glia¥) AL e ST ol Caiall Hsda Jama b oaap (1S5 %29 s Caialls (%35.22
%47.87 & Cua

osiyll Galual xie F.osolani gmeal) Shill a3l dggiall dl) Jaugia of (4) Jsaad) o WS
Jhilly %14.3 Aspergillus sp. kil 25 hugsie oIS s 3 %38.46 s dxy)Y)
%9.73 F. oxysporum _kalls %12.74 Rhizoctonia sp. Lkilly %14.13 Verticillium sp.
Ons «%1.4 Phoma sp. Lkills %2.09 Penicillium sp. Jkills %6.97 Pythium sp. ksl
Yoo A el Glhadl Bl FLosolani phdll o 8 dagiea 558 25y Slany) Juladl
Alys Phoma sp. s Penicillium sp. cpphdll elinuly clyladll 8l 035 g dagies B8 22
il Celay (6 JSA) AT Jilia 8 Wasay paes Biliadl (s 8 il pd s Caa
oo Agpuall Glpladll paail (Aoumria et al, 2018) e A6 Alilae dulyy &0 ae dgliie Wisg
F. solani kil o lsaas cum iball (B sl Gbe e siall gies Jlegll Jpdll (g
Al %20.98 s23p da il (sl G Lp e Agieall Glphill e g g
F. _kils %10.75 Rhizoctonia sp. kil %12.45 . Trichoderma sp. ksl
Pythium lalls <%8 Phoma sp. hally %9.5 Penicillium sp. khalls %10 oxysporum
L8 Ay oSy de gt culyylad 5 %4 Verticillium sp. kalls %6 sp.
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Cus ol gsiua e FuSArium (el Guiall cinieat 2 cpa 4 peind) (gsiue o lednias
bl e Alie 022580 Aygial) Aputl) iy 3 Jysedas HHSs culyladll ST solani ) S
%35 Jsa ciially (%32.5 Dlop caiall e %42.5 gruas canall e g3
%53.75 i cun gAY Glual) Bl e ST ol Canall die saap IS

: asdad) e Algjaall il hadl) a8 Lygiall Lpaadd :(5) Jgta

% a5l caliay)
Lo giall
b | gllsa | oDl | g yjnal) by il
40.94 53.75 35 32.5 42.5 F. solani
15.00 13.75 16.25 16.25 13.75 | Aspergillus sp.
14.06 11.25 16.25 16.25 12.5 | Verticillium sp.
12.50 8.75 16.25 13.75 11.25 | F. oxysporum
10.63 6.25 6.25 16.25 13.75 | Rhizoctonia sp.
4.69 3.75 8.75 2.5 3.75 Pythium sp.
1.56 2.5 1.25 1.25 1.25 Phoma sp.
0.63 0 0 1.25 1.25 Penicillium sp.
8.22 L.S.D
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ot sin i F.solani Gasedl bl a3 il Al Tagia o) (5 Jsaadl) o LS
kil 235 hagie OIS a3 %40.94 g Gagpusedll Bl aea b AV sl Calial
%12.5 F. oxysporum _kalls %14.06 Verticillium sp. Lhslly %15 Aspergillus sp.
Phoma sp. Lkl %4.69 Pythium sp. kil %10.63 Rhizoctonia sp. _kalls
O 88 Aygine 558 gas Slas) Bl s <% 0.63 Penicillium sp. kil %1.56
s Fosolani kil o e Jay ey el e Algheall clyyladll by F. solani kil
Glphill e IS O dsine Gob 2am Y Gan ool o paleV) gl il Gl
dla Ly Rhizoctonia sp. 5 F. oxysporum  Verticillium sp. s Aspergillus sp.
& opbdl (s g s cudl il (Phoma sp. s Penicillium sp.) cpbdll ae (358
(A Jiliia (8 laasas axes Jiliall Giany
F. kil e a3 agiuhs 4 (Chliyeh et al,.2017) i ae dgline il i
O sy Cam cpial 8 il e o Sledl Jadlly Heiall it Lue oyliely solani
A cilSy sl Gahe sia e Algjrall iyl G e kel <TF. solani
hills %13 Aspergillus sp. halls %17 Trichoderma sp. yhall a5 4w (%23 a2y
& Laiw %4 Verticillium sp. Lkills %6 F. oxysporum kil %7 Rhizoctonia sp.
F. oxysporum _hdll ( EL-Morsi et al, 2009; Mousa et al, 2006) ¢ JS 225 pas
5 35.5 o235 A culSs (sl g Lsts e Asirall Slphill Gy s clpldl ]
catifill e %17.8 5 19.3 F.solani hadll a5 dsws cil€ cpa A sl e %30.7
e Blie Ale dpwny Galall 45 & FLooxysporum  hadll agag Jlas) ) @y can gim
b Al Aalid) Gaglall of el Ay il dlals culS Jiall cilead of S F. solani
(Osles gl i ae Uiy il Al WS ST FL oxysporum hill idda jas
Gliall 3 Dyselas laap clpldll 5<IFosolani kil of lsaag G 3hall 8 (2012)
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gyanall bme e (e saaly e M ALYl o oelil — galigdl — il zp0 — T 8
20) Ui 25 ¥l poane S8 cduadll Jiliall (0 Jide JS (e (Rhizosphere) gaal
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46.67 31.67 21.67 FsKl | s s
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50.00 28.33 21.67 FsK5 | s ol

61.67 23.33 15.00 FsD1l | os» s
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21.67 45.00 33.33 FsQT2 | 4.5 SIS 3
35.00 38.33 26.67 FsQT3 | 45 | «allzy | =
11.67 50.00 38.33 FsQT4 | 4.5 gl %
40.00 36.67 23.33 FsQT5 | 4. R ’
3.66 2.26 2.15 L.S.D

) S A Jas i Jare Jiay Jsaall 888, (S
s S Al psl) 3 Gsine Lnds Cas O en o (6) el b il el -
Jua ef oy ((%100) e ol iy Gl Gadll caaly s L) lalaay Wil Jail
il 3 galig)) Jidie b o Gl e F.S Q4 Al die oIS jsdll il 4yl duall
Cg By ((%0) baie sl el Ayl Al cilS Al aalal dlebeay 40 (%48.33)
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e A Ji s (il Jidie B Jhsa caiall Gube jeda g0 F.S S5 Al Wi (8
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Jassll b sal ) Ay Tygine Lindd clioall clilial) oda (e (i pal Appasal) 3yiall Y3l
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el st 5ol e legh Cae Gua ¢ ilga caiall e s3ALd) Fus S5 Alall oLl
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CDA MEA PDA s thall baw
[ [ e [0 s |

0.45 4.5 0.63 6.3 0.76 7.6 F.s K4
0.37 3.7 0.57 5.7 0.71 7.1 F.s D4
0.36 3.6 0.54 5.4 0.69 6.9 F.s S4
0.57 5.7 0.82 8.2 0.85 8.5 F.sQ4
0.56 5.6 0.79 7.9 0.81 8.1 F.sQT4

0.24 0.34 0.29 L.S.D
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(14 J8al) aw 0.21 asdl saill Jaray aus 2.1 dgylaill depjall i Laugia € 4 = pH 1) 40
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-( Mousa.2004) (sl )

9 - L.5.D (0.01)=0.24 8.5
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ABSTRACT

A field survey was carried out to determine the infection rate and severity of
the fungus Fusarium solani which causes root rot, on olive seedlings during the
2018-2019 season. The results of the survey in five nurseries (Tishreen - 8Aazar
- Burj Al-Qasab - Al-Hanadi - Baniyas), and on four vegetative-reproduced
varieties. (Khudairi - Dermlali - Sourani and Qaisi), showed the spread of the
disease in all nurseries. The average rate of infection was 9.85% and the
incidence severity of infection was 6.25%. The results showed that the highest
frequency and severity of infection was on the cultivar Qaisi at a rate of (16.86
and 10.59% respectively), and the lowest on The variety Sourani (5.6 and 3.39%
respectively). The symptoms were featured by yellowing the lower leaves
turning later to reddish brown with leaf rolling downward, and branch ends
dried, and severe infection led to the plant death. Root rot was witnessed, with
dark brown coloration in Vascular bundles.

The results of isolation from roots and Rhizosphere of infected olive seedling
showed the presence of several fungi, with the fungi F. solani being the most
frequent with a percentage of 38.46 to 40.94%, respectively, followed by the
fungus Aspergillus sp. (14.3-15.0%) and Verticillium sp. (14.13- 14.06%) and
the fungus Rhizoctonia sp. (12.74 - 10.63%), F. oxysporum (9.73 - 12.5%) and
some other fungi, but with low percentage.

The pathogenicity of 25 isolates of the fungi taken from the seedlings of the
studied olive cultivars including the five surveyed olive nurseries, the
percentage of germination and growth of radish seedlings were studied in petri
dishes containing water medium agar. All fungus isolates caused significant
reduction In the percentage of radish seed germination compared to the
untreated seedlings, the highest percentage of seed rot was for the F.s Q4 isolate
taken from Qaisi cultivar, it reached 48.33%, The percentage of healthy
seedlings on the tenth day of cultivation was 0%, compared to untreated control
(100%). Also, it was found that most fungus isolates caused a reduction in the
average length and weight of radish seedlings, except for Fs S5 isolate which
achieved the least percentage of radish seed rot (8.33%), and caused some
increase in the vegetative growth of radish seedlings and their weights, better
than the untreated control.

The isolates of the fungus F. solani had some differences in the nature of the
growth in petri dishes, the differences were less at different temperatures and
degrees of pH. The results showed that the isolates of the fungus F. solani grew
on all the tested media PDA was the most appropriate for its growth and gave
good and dense growth, whereas Czapek medium was the worst and gave weak
growth. As for the MEA medium gave good growth with large numbers of
spores higher than other media. The temperature 25 C° was the best for the
growth of isolates F. solani and gave the highest colony diameter compared to



the other tested temperatures, while the lower and higher temperatures decreased
the growth. For the pH effect, the highest level of growth of fungus isolates was
at pH = 5.6, then pH = 8, but at the pH = 4 the growth was very weak.

In testing the susceptibility of four olive cultivars seedlings to be infected with
the most virulent isolate of the fungus F. solani, which was Fs Q4, the result
showed that all the olive cultivars were susceptible to the disease, and the
percentage of infection and its severity on infected seedlings with fungus spores
were 40.56 and 29.70% Respectively, The cultivar Qaisi was the most
susceptible, and the Sourani cultivar was the least susceptible. The results of this
study include the first registration for F. solani as a cause of olive seedling root
rot disease in the Syrian coastal region.

Key words: olive, root rot, field survey, pathogenic fungi, Fusarium solani,

Pathogenic ability.
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