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Abstract:
The research was conducted in the Biodiversity Laboratory and the Greenhouse of
Syrian National Commission for Biotechnology in Damascus during the years 2021 and
2022 with the aim of identifying pathogen of Fusarium wilt on tomato plants in
protected cultivation and selecting varieties and rootstocks of tomato resistant to it. 15
isolates of the pathogenic fungus were collected and purified from Tartous and Lattakia,
in addition to 9 isolates obtained from the Plant disease laboratory in plant protection
departement at Damascus University. They were classified according to morphological
and cultural characteristics. Their pathogenicity was evaluated towards the susceptible
Tomato cultivar "Smertetra" according to the plant height, shoot and root dry weight,
disease incidence % and disease severity %. Nine isolates belong to the type Fusarium
solani and 15 isolates belong to the type Fusarium oxysporum. Two isolates were
selected, the most virulent FU6 (Fusarium solani) and FU7 (Fusarium oxysporum), the
disease severities of which were 56.7% and 73.3%, respectively. A test of the
susceptibility of 21 locally grown tomato cultivars and hybrids, in addition to 8
rootstocks of Solanum lycopersicum L., to Fusarium wilt was calculated, based on a
standard scale from 1 to 5 degrees. The cultivars varied in their susceptibility to infection
with the tested isolates under conditions of artificial infection. The average of disease
severity with FU7 isolate ranged between 0 and 53.33%. The following, respectively:
Magdalina, Mandalon, Rossi, 388, 175, Red Guard, Kiswani 402, Dalal, Bastona, 258,
Raya and significant differences with the rest of the local crosses. However, the disease
severity with FU6 isolate ranged between 0 and 56.68%. The two cultivars that were
most resistant to the infection were Balhi Chocolate and Magdalina, where the severity
and the infection rate were 0%, and they achieved apparent differences with the
cultivars: Mandalon, Rossi, Bastona, 175, 388, Kiswani 402, Kiswani 400, Randala,
Raya, but with the rest of the cultivars and hybrids, the differences were Significant. As
for rootstocks, there were no significant differences between them in the severity of
infection with the pathogen, and Multifort F1 was the best with an infection rate of 0%,
and Beaufort F1 was the most susceptible with an infection rate of 41.67% for both
fungal isolates, while the rest of the rootstocks were graded as moderately resistant (MR)
to moderate susceptible (MS).
Keywords: Fusarium Wilt, Fusarium Oxysporum, Fusarium Solani, Resistant
Cultivars, Wild Rootstocks, Syria
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Introduction daiali—\

alladl & iy dnaal Clg i) }ST (= «Solanaceae lilaidlll dbile 1o Solanum lycopersicum ) 225
Jiadg .(Hadian et al., 2011,2052) deaiiaall &d)gu) jladl) Jowalas (gzj e R -(Pritesh et al., 2011,222)
dexe of N (FAO) adsall el 3llg 40eY) dalase sl oy Jliadl) (o callall ) & JAsY) dpall 850
Assiall Jsall ST LUly cacally Il a3 A150 44 3 ey Can Uil (ke 373 & 501 e gallad) £ L)
& leali) Juags 2020 lad )USa 14458 doygue A 5)5a0ll de ) jall dalisall Cialis L(FAO,2017,1) allall b 5500l
3902 dalises Cun 97547 (186 8y00ll de gy el ASaudl) Cigull dae Ll LlSa/aS oraa Y dlal) culSy ol 780617
(02020 cigi ) el 3 Asany) degendl) Cudl [ZS 0 b+ daaliy) culSy ol 487735 leali) &l Cus S
Crondls Ay )3all Bypailly Aliall Byp0ill e JS 8 Bysaill ialiel aal 2al Fusarium wilt 850l 250l Joud 2l
32 8 JBY) e ala i 5 G dpaal iyl 13gls - (Abdel — Monaim, 2012,14) a0} oladl aes 8 3Sa DU
&bﬂ\ (NJ = Fusarium a2 i‘ﬁj a5 (Mui-Yun, 2003,728); 42l & Lall <ld olaldl ELIPTES I aalging Al ga
ond) Jie ol e daiae Uialyaly Liahel can g ol i€l clyladll (o ey bl (e Ay caall oyadl)
(Saremi et al., 2013,585) and Jlgt IS lill Gigay jhaa¥ly cilajiilly bl daaly foaliall Joadlly alal)
Aol b Ly aelsd 3sms dplaialy Colal) (313 s9ad Capass dunam asalish An3lSa it . (Fallahi er al. 2019,297)
& ¥l Ja .(Rodriguez et al., 2000,1573) dasliall Cilia¥l alasil lgies Adlall cladliin) (e 2aall ang Gl
payad) Jalall iy (G2 €i-3 5 i-2.5 i1 tgdsall b Lgupes 5 Alls ¥ 5 Y 5 ) aslisil Aumslshd S EDB iy
(Scott et al., 2004,394) and (Panthee et al., 2010,30) and (Malafaia ez al., 525U l) Clyeall A (e cdaglia
Jlaxt DA e 5 IV ADL ) e @yl Ay 3 &jge ot DA (e asnlist (e il ADLall cujels .2013,1)
Lyge (A Bk Cagasy BIGY ADL_ll @jels Leiy «Transposons 3% il Jal Gk e S cavrl dysd) dadag
5ysaill Ayl Calial) (e ulf dae Mling i-2 57 Ao glaall @dlgas 8)o01) Caliaal ADLA 038 aalgs Cum avr2 Ayl
pae Glijsa Jaad Hhadll SV w (e aaall . (Inami ef al., 2012,44101) 2N ADL_ad) 45031080 daglial) 2oa e
Clall dae Ball Zolan WY1 5as5 13gag Bypaill & ALlaa) dagladll culin lgde s Allg cave3 5 avr2 5 avrl 3, A
(Houterman et al., 2009,970) <:liajall 2ia

:Literature review aaaayal) 4wl ¥

Rozlianah »& Cus Fusarium solani o\ Fusarium oxysporum pesil) 3ok e 5yl e psulg Jgd Caasy
Lepill le—ail ad o 2l (g pmalsll G Byonull e cilie aguligh (e Adlide dlje YY Gty (Yo Vo) O A
«F. moniliforme F. solani «Fusarium oxysporum 3131 i i) t\}'@d Laals oay dasled)sally
<l 8 Fusarium oxysporum g s o i Aoy sl e tlag . F. lateritium sF.chlamydosporum
L)kdl /7 e 00 4w Bacearat 322 55l Ciiea o Alal) G il Cun 5onll e aslish Jsedl ol
Lon)all LAY clpladll s3a yexiwdi LS L (Y1) (g9and) (e el % 20y A Y46 ¢ Loy Cherry 8ysaid) Ciia ae
Glyhi€ aay AV (madly jiall da il g8 ey 5La ¢ endophytes 43y cibyhad J< 5 330 g aang el
el My ompall Al Cliall aal ABUN dae V) & gl oshill iimag . (Burgess et al., 2008,126) LAl i dw,)
Akl dugal) gl A alay U o s sl Gl Gl Al Clgai BLullS dualal) cilall ol e
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Sl tlaa Lalug¥l (e e g I s gl Llugl e poulysdl (sdall Cayaill Luallg - (Ajigbola et al., 2013a,117)
_kl o) potato dextrose agar (PDA) Wkl )5 2 uSy lelg carnation leaf-piece agar (CLA) Jii ) byl ks
Al PIa e aslish gl Canpail Jajall (3l adad Jasy aadiesy s .potato sucrose agar (PSA) Wsladl 55 S
S Al enioall (<5 48 el a2iiy PDA Lo Ll .Macroconidia (5S4 <l gls¥) J<&g sporodochia
Fusarium o5a) glsN oaslshyod) Casiaill yulaa (et .(Summerell ef al. 2003,117) gl 3 haill ) i
dae sl Jalgall US55 (g —wall Bpa o<l sy (Sl B o) o) IS5 e 3l J) ol ol
B ally Lyhdl) Ao ddl gad Jame ey (goilil) Cai il Ll «chlamydospores &S| '&\J.fi\; conidiogenous
PSA 5l PDA Livs o Saxivall dlslus it Fusarium haill iygaall clivall Ll W Jawgll b Lgatn )
Gl (Al O s sl slandy JS ) Al e (S EpnssSl Es1 Ciliaag (Bpaniasel) JSitg (goladl) saill Jan)
(3518 sy e o adlss (b pinsil) AkS5 IS 15 sl Alsgl) dmdial e (gl A s 1501 (Ao Wy
Ol ol A o 228, IS A3l $11y (Aligh o) B o by LA Baawie 5 smg) ol Ll
Fusarium aydll iipa 225 LS . (Summerell ef al. 2003,117) and (Leslie ef al., 2006,388) (1l
o) GaliaY) HLaals g el e il ) ALY (i yal) AadlSe 8 age cuils dunglgaiadll 45D oxysporum
Bl (e Cilial dmaas Al iy (Y03 4) 0935 Sagitov a8 Cus .(do Amaral ef al., 2008,1017) 4c))3l
R Helali i uahls & ol cull cagyls A Fusarium oxysporum f.sp. lycopersici (sl slal dc ) 3l
Y e gendll dulall Gl ) 2 ) degend tle sane SN ) gt (e Byitall Gl o il
saill lia) dgyaall iy digall aues Cul€y Adawigiall daglaal) il LAY @ ¥ Ao sanally dagladl Llle AN
S +(A)Baaad) Bond) il wal alaadd Banall e bl 45le Blasal) LA & (ggine J< o J8T (bl Gl
Fusarium hill olx3) Ly (8 de gyl 8y500d) (e Calial 4 doalea Hlaaly (Y+ YY) 0sals Akaeze lalyal 2y

olad dliize 4a5lic Tomato Shanty + N el (lganis & i) dadl) Gl G e coxysporum f. sp. lycopersici
Fo hill Ge <y DA 4y alyey) )08l jladl & LS L (YY) Ll 8 JaY) (sl oS Ly oF. oxpsporum
Aadlaa (o diline Lhas bl (e lgle Jganll & (Y01 V) 09Ty L&) U8 s oxysporum f. sp. lycopersici
HliaY) iy ciaally Ajal gl s dpaalal) g8 3 O el il Bypil) (e Cilieal dasad e e
e 1asilaslly asslysh Jost el (sl pall Al (gl Cuny by L (AY) Bmaall 3l o Lgulile s
SR el il aped) Sladlls lal) By due iy AlalSiall agi)lals (gypad) dalud) 8 8y90idl as

(YT YA g saTs Aied) asnlish Jeedy LD Ll

Materials and Methods 4&i)ykag cuasl) )ga—V

Al e Jeg Joelll dlaal) cliall gl asdl)

ledde Cjela 5yom il (Bluug iy yoda (e Ao VY Cunad Cua 2021 -2020 puge slidy Chijd B oal) pandl) 32
ol S3smpall Aalll oY1 Ciay 5 A8y gk ikilas 8 ASE DL i e by caplish o el
(Dimond ef al.,1952,557) «(Booth,1984,1) «(Booth,1971,237) lays sty &eaitiall byl an Leiilias cise S
il € 5iind el ALl Ll Zigll 3 (gpon) g5l ya 8 il Suea3 5 . (Barmett et al.1987,218) and
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o s (g Giabel Lo gl Bl (o ol il ¢ ysiiaall slas Tasm Aabal) s3ad) st 5 G el Capasal
Cabing lun biall oLl Aoball shall) sl b wd 3 (3ilEn & D saal %70 JsaSIl a5 gpdall Gially H5ial)
Wbl el g e g5 5 85—l di ) sl adde jeda (o3 e wail) 321 5 Jadl A8 g a0 G35
e Aalall & Cixiagg cddlpall lgadloe cavea Cudyy S50 Gkl * Potato Dextrose Agar (PDA) ) iwSally
Nl At i S ¢ Anlall el e Akl dapdd) jsels s ol Aald ) el 48 sad (03425 5 dap
lgie yd 5 (Mathur ef al.,2004,425) PDA (53 hawss g sann Ll ) Llisy palls il Lgiy pels 3
a3 Baaly g o Aaalil) dne il BN ¢ PDA Ly o cie s Jal) 8 Al sy 8 dia ciialy s (3l
Llially la)i<Y .(Burgess ef al,1994,132) &Ll lag,all Lt cad Ciivas s PDA Jawy ) cldig Jsuall e
Tea Lgalasin ahll 8 lehing lgise e

A<y dus ) ) claall Ao alaieY U Fusarium swiad) &b&i il

Gava Lgatins Al Cleacally claylals lgigly Clherionall S5 Eus (o PDA Lausll e dlie Y€ Jdue)jll (ailadll cuyd
Cr)d LS (AKbar ef al,,2018,1). DUl & (' ¥E YO ghall days die o aatll e Lagy VE-) 0 2ey LeY)
Carnation Leaf Jayall (3hl adad el Jaws e A< nall Macrconidia 85S)) & sSl ¢550 240 Al (il adl)
Jalgall o lgatag 104y g i Jls & Microconidia &, —all 4,23, &\}M\ Gl (Piece Agar (CLA)
Lai ALyl (Y0 slall Ay die PDA g iwsally Ualadl Hle) Jassg e aanill e ol Vo =1 2a0 G2 gl)
o) Ui A8hal e gead ol ggrad U6 all jand S5 &5 Conidiophores 4:esd) (elsall 5 phialide <ladlal)
Olympus Jsall jeaall aladiul $lo¥) (aad & cdibisd) cifiall die lgaiagi 4455 ¢ chlamydosporesd,ualsl)
image view ol ao Alsase haelS alatinly Wygaad 2 Splaca) Gyl dudall alasiuly byladl Cuag 40X 0

(Nelson ef al., 1983,193) and s2ciall iisioail) priliall alaials lde Janiall agslysd ploil Candy pulall e

(Burgess et al., 1994,132) and (Leslie et al., 2006,388) and (Rozlianah et al.,2006,266) and (Luigi Ciampi
et al.,2009,516 ) and (Ismail et al.,2015,179) and (Zidan.,2020,181)

rladl J8 B0 Clina (Ao Bpiiall dyphadl) cjall dacalay) a8l jLasl

Byoay il Yo YV /Y /A Gy 890 Jsid cae)y edgand) sl dalad) Liagll mlill alal) cual) 8 dupail) 038 cansal
degyye o(ABDU b elyiadl) )V Jidie) Cliaseall (ho datls (pogad ens "idipen Jodll aslie e dladll LG
O LS (pan ):):) Gawiy daehy) By Jays TS2 ) Lvaads ddine Ll Ahald (ggint pus Yo Loy dine asal (8
JSV ) 0l Aoyladll Aaydiall (o daded 320 5l 38 LES Aaddiiue (gp2e (gl ()52 Jath J5idll (593 (aial llia
DSl il ¥ g () dlabas IS )y S gl Janasy eiptlan Jgidl) Hda cand gauag wig ¢ Ohill <o (e je
A 0 da Yo Javes psdall mimd ae da fEe MY 0 S5 Jlaill g Gl pladily sed an (gl Bale] g aall
sl el (50 UK el il sl Hemacytometer Sl se dasy & oasi by 2l Gledl 385 Ly a3
sl g ALY 52 s 5 S lblall a8 25 dehy 3l e sedl A aes shi ¥l @y ) B sy el
Gl gsanally (gradll ¢ sanall Calal)

&' (Paz-Lago D. ef al.,2000,17) uled alud Gy % iyl 528 (el L) e Lphadl) CN3ell dyaalya) )8
dac gVl (& S Oslis Y Dhiaaly Joud (7) sl Gabel Hseda dlay (V) epbns il (V) £ JEIS Bygail) =D
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Ciga Ly VO ding gy ST ey AU G g¥) (8 i (ool (Bs¥) Jbiaaly Jgud (£) /00 day ALY
Jel) e clall JulS Cigag calea (0) bl

;) Aobeadls (el 52 Agiall doaail) Cusceng

X bl JS ase [ (Al dad XAzl elli 3 4L adll Gblall sae) ¢5eas | = Disease severity % () 3
Yoo X [Aagn ol dad

(Haruna et al.,2012,7) 306 alsleall Gay cbilall e (%) b)) Lo Gabal 3Lyl

Voox Lol & bl e [laall cblall sac= Infection Rate % Llay) dus

sayadll GupsY) Vil sl Lasy) 13 DA g

) J ) g 8 gaial) Cilinal g 230 e Glasal) Cibisnnal Ly ALjad dpdalsay) B L3

bl ¥ e a3l A58 Al dadl) Jlojll Aase 3 Byl &y Joaal Ay (ona 890k Ciea YY) J5id jiast
st Laapall LY (e dagbess Lpadl) clanalls Lgibeles (g5 Tlas de))30 5510 Lin Gl € asloid yshas

— YsSod b — gy — ligiwn— SE — leay — Juy — Vo — Glaia —lidaas RS (55 18y90ill (pany Ciliwal
Ly = Ospeld — Laga — sl = YAA — VYO — (g8 — YOA — €4 Y (gagtic s — £00 (gaglic el — L))

Estamino F1- Beaufort F1- Fortamino F1-: ¢ Solanum lycopersicum L. gsll i1l 550 Jo V) Ll
Enpower — Multifort F1 — Embajador RZ — Defensor F1 — TD-4 F1

) Jhil glol Glaa Jsidll Heda ek Lo (gpaall Cagaly (alasl) cadl B Y YV /8 aul Ji il g))
OST gane e plas a8l aalgll ) Sall 3 il ¥ 5 (i / Ale) Alalea JS1 iy Ka € Janas a [t V0 0355
oaal) sole) o5 Al sSaall Ay al) sl e Bl bajlas) 5 A daly al Adle hdll cilie alastul @llyg cciea
AN e il 33y Ja fEss t ) e oS ol Glaal Al ias @iy (JY) (gpnall s e pll ) e aas Ayl
dinall aladl (385 (%) el 52 olasal Bjieaal) (3hsY) sacg Blad) (sl dalaie Jola (el 3 (gpanll 5yl (g gl
o sl clall Al auis 239 (Haruna ef al.,2012,7) (%)Llay) 4o Cuws WS (Paz-Lago D. ef al.,2000,17°)
¢ (resistant) R astie /) +=) (1) 2585 Lla) L e aainy 535 (2010) <5305 Silme U (e 2cinal) 2Ll
(moderately AL =30 AL Jaias % 30-21(Y)¢ (moderately resistant) MRA«slaall Jaiea % 20-11(Y)
(highly susceptible) HS L.LG Jle % 100-51(®)¢ (susceptible) SL& % 50-31()<susceptible) MS
Auasy] Julatl

Gllawgiall Caiygis Yo laay) IBM SPSS zaliy alasiwls ANOVA oilall (it Ayl Lilas) clilad) ulas
292l daxia oSy lidlg /0 dgiaa 55w e (Least Significant Difference) LSD (syixe 353 Jal BINENINEEGME
DMRT (Duncan's Multiple Range Test)

:Results and Discussion 4&8liallg gkl ¢

Al s J3eg Jalh dilaall cliall (gAY (asdl)

gl el @y cgyomad) daloadl g AKa W) Crgnll ams (b aslish dod Gape o) eal) mcsal) il <yl
a3y Bhs Jsads daidie Lali] ae clall ale Ciga U< Cipels i apall 3gs BlaY) el dinas ial)
Cuemy | il e aaly s o pami Lo Wl oY) gt dutindl BhsY) e Tens hs¥) Jbiual ) ALYl el

Loe Lad Gladl b apad) adiiy ((VVA) (Y00 A) e A o il 1305 oY) il Glld ey Giansg anly (aal
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Aue V) 05t Ll iyl 138 inay el (e llmg i) Gl ol e AN (e allady Glad) Jod I g33e
O Gl —ae alaie cha) dicy bl Cigang Heaall Gaa lall gad (G (e B dmag ¢ enall Al Ol A1)
A Adlesl) lighll o3 oels Calidg ALY dae V1 (g a8 Colll Ay dila 3gmg JaaDl Glaall Slil) L B2 ls
Gaas (VY1) (Y22 A) 0asaTs Burgess leacay LS clighl) sda jglaig ALaY) 838 caen lall (g0 Doglal) £3aY)
(Srinivas ef al., 2019,1315) <lskil) (g shadl) i 48U Lo ) slacs) ) Gahe ) o3gl aslsiyadl) el
LA<alg das )3l cldall Ao slaieW Fusarium owiad) ¢ sl i o
23 Gl daladl Go Cimen Llias 3900 il e ghe & Ve € lgia F.osolani gsill oan Ayl cifie 4 Chuag &
.RS2-1, XR2, SR1, OH4-1, OH2 85 (3ée3 dasla & il (bl jie e < © 5 FU3, FU6, FU12, FU15
2o YEYO Blia da)d die o 49 7.0 ol Baing dophadll cihpanticall plad s i o yae JSC0 Aophadl) dan il
zoli Latie Loy 05 sadll o) 23a 6301 (14Y)) Booth g Gsilsis 13ag (V) Jsaall PDA Jawss e g0 o plf Y
gl I () e lyexiaall Ol z)0s JSAN Ay il LS (VYY) o Vo — Vo Apladll lpestcadll L
(V) ISl Galall Jaud ailaadle @ (g3 sl )l oLl

o) B g Ay phadl) cfpaninall LASAY cldiall (V) Jgaad

(p) 1)+ 2ms Bpamiceal) Lad Gl Jaud ) @sbal) paxionall s plsdy sl [aal 3y
q sl $R) aa a6 (sad Ciudd il ga Al FUL
ALYV aild gasd il FU2
ALY b gadd ikl i FU3
° 6Bl o lud milb gadd 5l (5 2 puali G FU4
ALY gl B Sl ga ild (ol b (aul FU5
q b sadd Sl (S8 gali Gan) e Cindd Gaul|  FUG
q gl b Sl ga gld (gaid Bl A ciia 585 ga g FU7
A£Y ol Jila Q6 (gud @lils (< il aidiy ga Gl FU8
AR ailé gaid ikl IS8 ali Gl FU9
1Lye gl b Sl ga gld gaid Bl A ciia 585 ga g FU10
A b gadd Slad Lnid Gan FU11
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