Research Paper (Host Resistance: Fungi)

(Lskad s Jilad) daglia) & gay

Cw par dubal) ol paaad) CBIALg cilival (any Jad 3,

4y, 9w b Fusarium oxysporum f. sp. ciceris

Zasty taal dauly ' uiall g8 pla Coigle a2 L
Ao yses AEDU Eigan Kpe edaeh M Aalall Cganll Aalall Aiagll (2) ¢ ygus e drals cdedy 3 A (il Al i (1)
engineerlagla@gmail.com :Jdubyall Caalll g y<TY) 33)93\"

uaalal)

Y par Ailay) o) paeall ClAag Cilival Gany Jab 352024 .agan teaf deuliy aiall b glua el 2o L igle

https://doi.org/10.22268/AJPP-001216 .142-137 :(1)42 duuall cliill 4489 4aa .Fusarium oxysporum f. sp. ciceris )
paanll EMAe anss (AiShally omlill) s (Soles dale Sale (Ile) (s5bl) paeall Clial (e dad 35 Ay S Gl 138 o
(6 <5 <3 <2 ¢1B/C <0) Fusarium oxysporum f. sp. ciceris il ¥ Llay) o)) (FLIP95-67 5 FLIP05-44 <FLIP03-142 <FLIP03-118)
U Bslie L ol 3 Byinall (anal) Calivaly cAAe b 3) ol ) iy 2021 alall QA Ailaie g Aleall Chad Aoyl iyl s
LLadl U FLIPY5-67 Jaaally ¢35 2 (pilBladly ladld SLl oaS)ally 3 ALl Llaadld SLl oIS (31 3 e ciicall eliiuls (Lle daslial) ddasigia
Ll bl g el Blay die aslie ) Sla3Y) Ay vie 3 ADLL LLadl AL hausgie (e FLIP03-142 Jaaall daslee <ol Laiy .0 ADLLIL

« el Lgas vie cMAAly Gilial) dulle daslie dajo aliss

oygu clad) gl (DA cCalial (Jed (VD (ana 1 dalide cilals

¢Ahmad, 2010) dygmy Jiball ccorall cuig <Ll (el
S aeall il 1345 . (Landa et al., 2004 ¢Haware, 1990
Ghlie b 5 6 55 4 3 2 (AB/C (1A 0 o <YL
claug ¢(Jimenez-Gasco et al., 2001) allall Jos aeall del))
2016 «(y903l5 Cisle) dysm A6 55 3 2 (1B/C <0 <y
Leiy Ay WiST 4 53 2 VDLl 3a3g (2021 cgpals isle
.(Haware & Nene, 1982) 4ulyi \¢lily 0 aDLL)
lagai dabe aaes (A paeall lils (Foc) Lhill Cua
L Cige 5 Jod s WS asdl) chaldly clsy) dage (e
sle 4zl ek . (Haware, 1990 <Ahmad et al., 2010) dall
e LS 5l Jed ol il S dlad) bl
YO s Gus ((Trapero-Casas & Jiménez-Diaz, 1985)
1B/C oD (uad a3 «Jodl el 6 55 4 3 2
Sharma et al. Jaws -(Singh et al., 2007) _haaY) (alel 0
@ Y Al Lba) 25a0 Jaati A o ) Joad) 5aUa (2005)
o sl Gabel wlig oy Gapall Cagan ok & ¢yabel 4
oabel sela 1Al Lacall cDlas (ama el WS gl

137 Arab J. Pl. Prot. Vol. 42, No. 1 (2024)

dadial)

A1l Jsad) Juslas 240 (e (Cicer arietinum L.) gaeall ey
ZEY) (e %18 (b ageny callad) b aga s Jseana Gl sag
Jendoubi et al.,) olpall Caley GLudl o1 gl allal
A aailas) Dl Ljgu b aiehyy Slaa) o)yl (2017
O Ao deg el daliad) Calajls calaidy) diady Caleall aleats
canl 2020 oo HuSa 71,864 N 1994 e |u<a 49,020
degyyall dalall il .a/aS 885 Aall Lawsia alig b 63589
Lalily Ul 1,162 o3 gl Hi 573 Gl Jew b L
(2021 dael)3l Afbasy!) desendl) 2/3S 2,028
caliily o3l (A 5 A pabal) e waall passll Gl
Fusarium Jhill e ciuid)l Sles Jedll (aye leaal s
oxysporum Schlecht. Emnd Snyd. & Hans f. sp. ciceris
WY sadad)l Jalsal) 2af aaf 32y 53 (Foc) Matuo & Sato
3 cipugll Bl autiy Jausiall (ass Lagiads allall & (aesl
Sl eolpls gl gt callad) Joa Tali 33 3 sl i

https://doi.org/10.22268/AJPP-001216
Arab Society for Plant Protection <lull 446 5l 4y jll 4xaall 2024 ©


https://doi.org/10.22268/AJPP-001216

O bagdle Joaall 5 bl dgus e csind) sl (8 g5 (ol
sl el eg Luely 3 Aalal) Gagall Aalall dingl

Bpdal) (aaald) CDAa

ity e dadiye paeall (e Bbae YO @j il
& «FLIP95-67 o FLIP03-142 «FLIP03-118 «FLIP05-44
gl Aalal) Agll 3 Aiad) Jooalaall 83 o lgle Jpeanl
(Pl Sigms 3S0) Ay Asalal)

Foc Gapaall ladl) ciySu
Ve G (g3al) o3l ARl cOA Al Calual) Jad 3y Hladl 3
Fusarium _kill 65 5 3 2 «1B/C 0 <Yl ) an
Jhall dlje 25 lea) Gle & Gus coxysporum f.sp. ciceris
s Eand i Ll s aiga 20 (8 panall Jgis (10 Welie & Foc
bl amae ol B odley a) bl dihie 4 Ak
a8 K 2019 bl PR (Aahid (Gradl 4aB
IS5 Ol e RlSED Bl lezall e dlaeYl lghuag
Macroconidia <Microconidia 'g\jfyb sl dalsally asalusal)
Leslie & Summerell, ¢Gagkaeva, 2008) Chlamydospores
e o alaeVlh VLW ua 2 ‘(Seifert, 1996 <2006
(ILC-482 UC-27 JG-74 JG-62 Lanill aeall Calis)
BG- «K-850 «L-550 <ANNIGERI ¢(WR-315 (CPS-1 «C-104
b/ s DA c¥iall o3 CHAFFA 5 BG-215 (212
Liggally 5ela¥l 8353 dad (yaun 2020 alall (o siigy/Clnins
caspaly Ubsle) Qlall dikie 3 ded ) dpalall Cisadl She
(a2 Gl (4 Ay ol 8 el calaia (2021
(PDA) Walladl el 13 cusivadl) e Ja 100 (g3 B)lgo
-JJ#s 100 555 (Cefazolin) cplgslise (goes dlias ad] ilias

Lol gyl
%37 wadl aysill Jslaas sadiall (ggumall slatdly dufll Cacke
5aal \gisgis dataal) Aol s g cpegand Badd Jo/d 1 Jina
Jays Ligame Baley duii on OsSall Aeh)3l dawg s L1 2530
sy cam 25 Lapkad) uls) o ST e e o(1:101) phna
lilias PDA 5130 cativadl jucant & L (puSfde))) Jang 4S5
G Bkl (b ey Jfin 100 S5 Calg i (g dliae 4
o BLBY) Ciaa L 5aal il cL Lgle s a9 Loyl
Bl asd) by 02425 Bl vie Al 7 sadl AdljeS dicals
Grang (FOC (ayaal) Hhadll YD (ge AL JS) (255 (Blae s

Ly salll amse Dl A ATy ciladl cblall e ()l
-(Sharma & Muehlbauer, 2007) %100

AaiulS m el 13gs Aol (g 3l el Cullud g Ls)
S iy Rl s pa33lS B3l LRI Ailal) il
54 21 dbigh dehy 3 553 aladiuly cdbigh ol al A Al Casias
Loglaal) (aeal) Cilial alasiu) ¢Sy . (Landaet al., 2004) <sius
Gl Sy 53l 3 Aadl€dl Biluy deadl G il
ol I cylaly Foe bl S asall (8 daglid) alas
ol Gy ladl) Ll 5 el 2gl pllly Cilansy!
ol Lhill ey i) pasll Cial ls Sles)
Mazen & lbrahim, ¢Jha et al., 2021 ¢Aslam et al., 2021)
Yadav & Kumar, ¢Mohamed & Mohamed, 2020 ¢2021
Caeall CDRaag Adlsl) 5 kally CaliaY) AL culs WS (2019
o Al ddhaall ahlal cua Foo Jhdllh 4L
-(Chaudhry et al., 2007)

iegiy paeall Jpane Lali] b ) ilaall s
Fusarium oxysporum f. jhill c¥ o Llay) e duudd)
%50 x5 e Lsin Jpeanall 3 33 ~5)50 3) ¢ sp. ciceris
Leadiall Cagylll ilg mie el Jgwanadl o of oSa WS
4iL=YL ¢(Jendoubi et al., 2017 ¢tAhmad, 2010) sl 3kl
Aalaly (IS U G pall daglie djlad Gaes ilial 3gag 5y
kel Clanall Jas lee il dniall e V) Jaly hill gag
s Al sda cian A (ladie ade slaill dane e
DA ansy oaally @il paeal) Gilial s GG da )
Fusarium oxysporum f. sp. _hall ci¥3w Llay! o)) aesl)
g el dalaia A ciceris

by Gl Mga

Gl paaal) cilil
lok oy Jol€ el e paes Gilial da) il @
Alal) Ghaliall 8 L)) 3 Sipall Jod 350 lajras (ILC 482)
(FLIP-85-122) 4ley «(FLIP82-150c) 3wles (ICARDA
Ll b Al Jualad)l )y Wyras (FLIP8S-85C) Sciles

() Ggns 3K50) Aehy 3 dnalal) Grgall dalal)

) paanl) Gilial
Ciia bl o Cun ( 2iShally oalill Gaeal) lia i)

(2024) 1 3= 42 alaa dg ol) il 489 Aae 138



O Ly byl S 52 AD Lglee o 4 e Tole
OIS G AV Lgial) CaluaY L 43 lke daslie i 3le Caiiall
cilasall B 86 55 2 (AB/C <0 YD daglial) Jasssia
LD Sl Slajy) Ay e 3 ADAM AL Al Lawssiag
O 8 ¢ anil) Gaeall Gilial Andll Wopall Ay s
DLl daglaall s siag 1B/C 50 cuiBladl Laslia 281l Cancal
Ly «Cpilayall S 83 5 2 D) e OIS BLD DUl 6
Lugid Slagy) Ay de aslie e 5 AD aigslie Cumis)
Laslie €1 palul) caizal) IS Laiy geall) Ay ie doglaal
dapd Jaw s (3Shall ) Cinalls Ejlae S paeal
(Oflayall BS 86 AP dasladl Javsies 1B/C ADLLL oslae
Ly die aglte 30 5 93 2 0 QYL ataglie Cuzaddd) Laiy
il 4y v Laglad) Taussial lajy)

JSENCN RS TS SV FON I PUYRCT, ERWN R 1
4 0 AP Lagladl Javssies 5 52 iDLl Ll FLIP03-142
pslia (e 6 9 1IB/C YL ataglae cuzaddl) Loty ¢ (il yal) BIS
S ey il Dol vie daglaall Javgia () YD Al die
Ly e LD AL lasgia e 3 ADL aiaglie caalyy) Lola
FLIP03-118 Jaaall (IS Leiy . guuaill dlay i aglaa ) lasy)
Jasgie zuals )Y Dy die Augyad)l VLY cead Loglie
LU S48 FLIP95-67 Jaall (s .zmualll 4y die dalial
o YL e Aeslie Cumiiily ilaall BS 80 ALY
Wl Ly vie dasliall Jawgia ) Sla3Y) Ly de aglae
6.5 35 1B/C <YLull daglaall Janigia ¢S 33 FLIP0O5-44 Jaaall
psle (5o 5 52 0 CYIL dieglie Cucaddily iilajall WIS 4
el Ay vie Aaglaal) bawgia ) layy) Ay de

Waglie dapy b QLY (pli Cus e bl s
cldia) caag 3 (2018) Zewdie & Bedasa gt pa aall
8 gl (s AnlS) el Glial Jab 3 dega
a6 Aaglaal) dba JUSFOC apddl ie (any Caolainl
Chaudhry [l Gus ladll 130 Zaalls Layda I gang cCalialy)
diagl A e FOC el Chuall G (2007) et al.
Aaglie da)n (B Cagas bl el L uS s ) dualay)
35 ae FOC ki (e dabiaad) YL debeal) Jaad) o Cauzal)
A 53l Cun (e Al il 250 pe G50 1305 (Ll jae
b Lo ) dlaye b (Adaally ddadll) syadal) sl Al
LS 8yl Alaje b daglie GliaY) (s Cajglid (30l Als s
-(Ahmad et al., 2014) z&Y) sy 8 LLadd ALl3 Ciaval

139 Arab J. Pl. Prot. Vol. 42, No. 1 (2024)

& «(Thoma cell counting chamber) aall dss& aladinly 2S5
Gl cupal L dafioansS a2 g (10X1 S Y Joeagll Ciis
0o Bl JK) e/ ts Glae Jo 200 dilal Al
Ji A ) Jefies 010%1 585 (5aa e Foc bl e
Jslaas Bl A3 J a5y casieg cdel3l cpo ol 2830
bl b cilue 3 (3518 uad 52d (%2) asiaseall Cuysl<onn
s LSV e 3 (2021 e0pg Ay Ghsle) iy DG il
il Ay Ja blall 48] cudiy S IS (8 ) 4

Aaalall il Spe A Lpmdall (gl i Ayl i
aflphall e Uadl) arana 39 <2021 olall DA QL) 8 L))
Slage 8 LLaY) 58 clas lles IS @) Ko 2D AL
81 559 (83) zmaill Ly (Las 59540 62 ) Llasy! Ay
Lol 35 ¢ Il e ecdlaally dumlly dsatl) Caliadl (Los
adicl . (Disease Intensity Index, DI1) syl 33400 5540 lady
Hervés, etal., ) clay ued (e Cilgall L) dayn (il oL
Gy Ayl 528l Cunag ¢(Jiménez-Diaz, et al., 1993 ¢1998
:(Hervés, et al., 1998) ) lalaal)

DII% = 22;7\11111 x 100

=N ¢daba) da o 2ie UL aae =Nj; dubal) da )3 =G :Eua

LA ) sal

s (A1) oy w)f G Aaglaall s ulidl ol saicly
pst 25 ¢ ohaaY) ol Jeill Cleadll Sl ghall Lsiall duil
(sl BLaY) 525 Jaugia OIS 1) (R) aslee 4l e Cauall
528 Jaugia IS 13 (MR/MS) Gleadll bal/daglia) Javsiag
Ligia IS 13} (S) LoD ildg 4 G Laealy 1 e ST LY
Jiménez-Diaz et al.,) (Jae) 4 ol o ST LLaY) sai
alasinly Alay) sasl dyluall Gllangial a8 Cles (1993
%5 Juis) xie Genstat 12th Edition Slasy) diaill zaliy

didlially gitiat)

Yl (gpaal) ol3) Lglad 3y 8 Byiaal) Calial) oplo il oty
oabel ad daws ol (1 Jsaa) sl Giapad assal) Foc kil
die gyl el EMAdas ilial Ga g @l e A
tsb Lo dang) jeall & clall aai
dap St dole plinall el sdiasl Gliall
Caaddil Ly QY] Ly Alsje 3 VD) pend Ale daglie
Cial) IS Sl cmaalll L)y Alaye S Aogladl) Jansgio das )



Ly s ye  Foc hill @YDl Lladl 5l (aeall GMA 5 ilial LLE da 05 (DH%) Al 328 Jalae bavigia 1 Jg2a
2021 ple AR dakaia 8 liad) Canide) 3 Cag yla it gaaill dylay s e 3Y)
Table 1. Average disease intensity index (DI1) and susceptibility degree of tested chickpea cultivars and accessions to Foc races
at flowering and maturity stages under semi-field conditions in Al-Ghab region in 2021.

Foc hadll e

sl EDAL g cilial

Races of Foc Clail) gal dda ja Chickpea cultivars
6 5 3 2 1B/C 0 Plant growth stage and accessions
0 0 0 0 0 9.38 Mean DII% alal¥lsaihuge a3y iy 1ol
R R R R R R*  Plant reaction bl Jelss Flowering Stage Ghab1
31.25 31.25 25 18.75 20.84 25 Mean DI% Alay) 325 Jau gia il Ay
MR MR MR R MR MR  Plant reaction il Jelds  Maturity Stage
25 25 50 25 25 25  Mean D% 4laYlisalilbuge iyl 4y 3ole
MR MR MS MR MR MR  Plant reaction bl Jelss Flowering Stage Ghab3
25 25 625 25 25 25  MeanDII% AbaYlsadlbugie il Ly
MR MR S MR MR MR  Plant reaction bl Jelss  Maturity Stage
417 625 938 125 16,67 313 MeanDI% ibaYlisadilugie Ay Ay 4ile
R R R R R R Plant reaction bl Jelss Flowering Stage Ghab4
25 25 21.88 25 25 20.84 Mean DII% 4l sad o gic C_.a.d\ Ll
MR MR MR MR MR MR  Plant reaction bl Jelss  Maturity Stage
938 125 0 0 417 1875 MeanDII% 4baYlsadlusio Y4y S5l
R R R R R R Plant reaction <l Jelss Flowering Stage Ghab5s
25 25 25 25 2188 2188 MeanDII% ibaylsrbluga gl 4y
MR MR MR MR MR MR  Plant reaction bl Jelss  Maturity Stage
125 417 50 1875 1667 25 MeanDll% Alaylsaibugia YAy FLIP03-142
R R MS R R MR  Plant reaction <l Jelss Flowering Stage
25 1875 20 1875 25 25 Mean DI% 4lay)sailuga gl Gy
MR R R R MR MR  Plant reaction bl Jelds  Maturity Stage
417 417 1875 125 0 1563 MeanDII% ilaY sailhugia  ladyl iy FLIP03-118
R R R R R R Plant reaction <l Jelss Flowering Stage
25 25 25 3484 2188 25 MeanDl% 4Alaylsriluge w4y
MR MR MR MR MR MR  Plant reaction <lall Jeld  Maturity Stage
20.84 1667 25 1459 2084 0 MeanDII% AbaYlisadlugie Y Ay FLIP05-44
MR R MR R MR R Plant reaction bl Jelss Flowering Stage
2084 25 25 25 25 25  Mean DII% 4bay)sribugia il iy
MR MR MR MR MR MR Plant reaction il Jelss  Maturity Stage
18.75 1875 125 125 1042 70.84 Mean DII% 4blayisadilugia iyl dly FLIP95-67
R R R R R S Plant reaction <l Jelds Flowering Stage
3438 25 25 25 25 75 Mean DII% 4lay)sribugia il iy
MR MR MR MR MR S Plantreaction <lall Jelss  Maturity Stage
2084 0 1875 1667 125 125 MeanDI% Wbaylsadlugia Y Ay =kl
MR R R R R R Plant reaction il Jelss Flowering Stage Al-Bayyadi
35.42 25 25 25 18.75 25 Mean DI1% 4ba) 325 Jas gia il 4y
MR MR MR MR R MR  Plant reaction <l Jel&s  Maturity Stage
2813 0 625 100 9.38 0  MeanDlI% 4baylsadlbusia Y4y 58I al)
MR R S S R R Plant reaction il Jelss Flowering Stage Al-Marrakchi
2188 25 625 100 1563 834 MeanDl% ilaYsailuge il iy
MR MR S S R R Plant reaction <l Jelss Maturity Stage

(Al i) pubs = S ¢(AbadU Ll Zpulual) o sie = MS dagliall b sla = MR ¢pslla =R *
* R= Resistant, MR= Moderately resistant, MS= Moderately susceptible, S= Susceptible
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Abstract

Alloush, L. AR., S. Al-Maghribi and B.A. Barhoum. 2024. Host-Reaction of Some Chickpea Genotypes to
Some Fusarium oxysporum f. sp. ciceris Races in Syria. Arab Journal of Plant Protection, 42(1): 137-142.
https://doi.org/10.22268/AJPP-001216

This study aimed to evaluate the reaction of chickpea germplasm, including some winter chickpea cultivars (Ghabl, Ghab2, Ghab3,
Ghab4, Ghab5), spring cultivars (Al-Bayyadi and Al-Marrakchi) and chickpea genotypes (FLIP03-118, FLIP03-142, FLIP05-44, FLIP95-67)
to infection with different races (0, 1B/C, 2, 3, 5 and 6) of Fusarium oxysporum f. sp. ciceris under semi-field conditions in Al-Ghab region,
Syria during 2021, using a scale based on disease intensity index (DII). The results obtained showed a range in the reaction of tested genotypes
which ranged between resistant to moderately resistant in most genotypes, except Ghab3 that was sensitive to race 3, and AL-Marrakchi that
was sensitive to races 2 and 3, and FLIP95-67 was sensitive to race 0. Whereas FLIP03-142 showed a different reaction compared to the rest
of the tested genotypes to race 3, as its resistance increased from moderately sensitive at flowering stage to resistant at maturity stage. The

results obtained also showed a decrease in the resistance level of most genotypes with age.
Keywords: Chickpea, races, wilt, cultivars, accessions, resistance, Al-Ghab, Syria.
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