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O ABSTRACT 0O

A field survey for chickpea wilt disease caused by Fusarium oxysporum f.sp ciceris was
conducted in 45 agricultural areas belonging to six organizational areas of Al-Ghab during
2019, which 654 samples were collected from 120 fields, The isolation resulted in 158
isolates of Fusarium oxysporum, 73 of which were selected to study their pathogenicity on
the chickpea variety Ghab 3. Some isolates reduced the germination percentage of infected
chickpea seeds to 50% compared to the non-infectious control 95.8%, FOC isolates
showed their ability to induce disease, as high significant differences appeared between the
infected treatment and the control treatment in terms of infection rate, The symptoms
appeared with different degrees of yellowing, dryness of some branches, and plant wilt at
high infection, and 75.34% of the isolates showed yellowing symptoms, 5.48% wilting

symptoms and 19.18% of them caused yellowing and wilting symptoms together.
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12 - i gy o il iy las Caid 52y ol il ity G10
6 - sl ge @”""fi O Gl e G11
g8 (grniy 5l (58l
1 - D oSl Cstia G12

F. oxysporum haill iyeadls ducysall Clicall 8 S g5 5ms danslshysall cildoall Ay il <jekil
Cisléiy ¢ yelaall ki Camy gl FOC jhadll i janive i Cua PDA il e S (5 Lo 2é
el anls Gl Jidls (gslall Cpadandl (e agmbsall 0l et cOpall ) cauddd) e 4l S
G0l Gt ¢ Laal EWaN iy Cas skl alan gl o ) oandilly Giplall Ganly
g5 4ud 5 Aalla) ol 4350y Microconidia sysiall £pa0sSh ¢ 15 cilS Loy L2l (ghajdll o slal
45Uk Macroconidia syl 4 &) £ 1531 clS ey (UM 13-2.6%5.2-1.3 alaly saals 403 e Al
el A1) Lty SLlE Ay 5f (S Gaesd Toae ) Aally  Gadia 572 @ Randay ehilide cilayy Ausie
GHsel) asudundll e €5 pm 57.2-10.4x7.8-2.08 sl culSy Ciia IS5 dune ) Ul 550
ic yuy iS5 Chlamydospores eS¢ 1530 Lawilly iy 2ilus G 5l Alysh gyl AL Jalsa e
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s sl 4 e IS U8 Ty ¢l 43 e Judls LS Gajke iy S bk (aild 4-2 Dla
Nelson e JS 583 Lo ae Gils 135 (4 Jsan) HM15.6 ) 5.2 (e bk #5055 Aie o e lude G35 <
Qsxals Ismail 5 (2008) Gagkaeva ¢(2006) Summerell 5 Leslie ¢(1996) Seifert ¢(1983) (54l
Gstie gl ol gadl gl jedaall Al §paniisa) Clialse dam e Fo OXYSPOrUM il e (2015)
Macroconidia 5 Microconidia ¢ 153} ¢ JS WA sacy sley <G5 ccaugall gaysl) ol lall il
LS udls ) Macroconidia 4 gll WA sas) Jsad OYall (ary 8 Jaagl LS .Chlamydospores
Dl L ae 38l53 1385 (FOC153 5 FOCY8 (FOC94 (FOCT( (FOCS50 (FOC38 (FOC5 il &

AndS de g ) Macroconidialdla sas) Jsad dslSa) e (1983) (55405 Nelson 4y

Fusarium _hill Zdje 73 3 Chlamydospores s Macroconidia s Microconidia § 1) <liualse (4) doxa
. PDA ‘f‘\m\ Ceitwal Ao oxysporum f.sp. ciceris (FOC)

Chlamidospore Macroconidia Microconidia
Jae sand) cadl ALl
Jedal (Mm) kal) (Hm)J gkt (Hm)J shal)
Sl | (um) (um)
15.6-
5358 7.8-13 3 2.6 2.6-5.2 | 7.8-5.2 | FOC110
20.8
33k 6.5-11.7| 2-3 2.6 13-23.4 2.6 5.2 FOC 115
AN Judls f53)4a 5.2-7.8 | 2-3 |3.9-5.2| 15.6 2.6 7.8 FOC118
18.2-
A0l 5 9.1-10.4| 3 3.9-5.2 312 2.6 5.2 FOC120
4-3 Judl figldfsae.  |7.8-10.4| 2-3 | 3.9-5.2 26 5.2 9.1-10.4| FOC121
20.8-
A0l e 10.4-13 3 2.6-5.2 32.5 5.2 7.8-10.4| FOC122
5358 7.8-11.7 3 2.6 13-16.9| 2.6-2.8 | 5.2-13 | FOC 124
18.2-
A0lD0 e 7.8 2-3 5.2 2.6 7.8 FOC127
20.8
18.2-
SIS/ Judl [AE 50 5.2-13 | 3-5 |2.6-5.2 579 2.6 6.5-7.8 | FOC128
18.2-
Agldfsa e 6.5-10.4| 3 3.9-5.2 0.8 2.6 6.5-7.8 | FOC129
5358 7.8 3 2.6-5.2 | 13-28.6| 2.6-3.9 | 5.2-7.8 | FOC130
15.6-
A0lD50 e 10.4 3 2.6-3.9 2.6 5.2-7.5 | FOC132
23.4
10.4-
3l [aglfsa)ie 7.8-13 | 2-3 2.6 16.0 2.6 2.6-7.8 | FOC133
3l [Aglfsa)ie 5.2-9.1 3 3.9-5.2 | 16.9-26 3.9 7.9-9.1 | FOC135
20.8-
A0lD50 ) 6.5-10.4| 3 3.9-5.2 310 1.3-3.9 7.8 FOC136
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20.8-
5-3 0Dl [aglEfsa 5 7.8-15.6| 3 5.2-6.5 34 2.6 6.5-7.8 | FOC137
15.6—
)% 7.8 2-3 5.2 5.2 7.8 FOC138
18.2
15.6—
30Dl [AflEf50 580 7.8-10.4| 3 2.6 0.8 5.2 10.4-13 | FOC139
27.3-
A5 he 7.8-11.7| 3 5.6-6.5 310 5.2 |7.8-10.4| FOC141
15.6—
33y 5.2-7.8 | 2-3 |2.6-6.5 312 2.6-3.9 |5.2-10.4| FOC145
334 10.4 3 5.2 |26-31.2| 2.6-5.2 | 5.2-9.1 | FOC146
A5 4e 7.8-10.4| 3 2.6-5.2 | 13-23.4| 2.6-5.2 |5.2-10.4| FOC147
19.5-
A5 e 7.8 3 5.2 2.6-5.2 | 7.8-9.1 FOC148
28.6
30Dl [AglE/50 580 9.1-10.4| 3 3.9-6.5 | 15.6-26| 2.6 7.8 FOC149
11.7-
A5 he 7.8-15.6| 2-3 2.6 - - FOC150
15.6
15.6—
A5 he 7.8-10.4| 3 2.6-5.2 34 2.6-3.9 | 5.2-6.5 | FOC151
18.2-
3 Judlfsnsia 7.8-10.4| 2-3 | 5.2-6.5 312 2.6-5.2 |5.2-10.4| FOC152
18.2-
3 Judls [agildfsa)ie 2.6-10.4| 2-5 |2.6-7.8 442 2.6-5.2 | 7.8-13 | FOC153
7.8—-
AglEf50 he 104 3 2.6-5.2 | 13-18.2| 2.6 6.5-7.8 | FOC154
1glE/50 4e 7.8-15.6| 2-3 | 2.6-5.2 |15.6-26| 2.6-3.9 |10.4-7.8| FOC155
AglEf50 he 7.8-10.4| 2-3 | 2.6-3.9|13-20.8 2.6 5.2-7.8 | FOC156
10.4-
Jadls [A5L5/53 e 10.4-13 3 2.6 234 2.6-3.9 |7.8-10.4| FOC157
33y 7.8-10.4| 2-3 5.2 13-26 | 2.6-3.9 |7.8-10.4| FOC158
15.6—
- - 3 2.6-5.2 2.6-5.2 10.4 FOC16
36.4
AglEf50 he 10.4 3 2.6-5.2 |26-44.2| 2.6 5.2-7.8 | FOC17
10.4- 18.2-
AglEf50 4e 3 3.9-5.2 3.9-5.2 |7.8-10.4| FOC18
15.6 36.4
18.2-
AglEf50 4e 7.8-13 | 2-3 |2.6-7.8 0.8 2.6-5.2 |2.6-10.4| FOC 21
AglEf50 4e 7.8-10.4| 3 5.2-3.8 | 26-33.8 | 2.6-3.9 | 5.2-7.8 | FOC24
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15.6—

A5 4e 7.8-10.4] 2-3 |2.6-5.2 286 2.6-3.9 | 6.5-9.1 FOC26
18.2-

A5 4e 7.8-10.4| 3 3.9-5.2 6.4 2.6-5.2 |7.8-10.4| FOC28
18.2-

A5 he 6.5-13 | 34 2.6 1.3-5.2 | 5.2-7.8 FOC3
23.4
10.4-

334 10.4 3 12.08-5.2 1.3-5.2 | 5.2-7.8 | FOC30
33.8
16.9-

A5 4e 7.8-13 3 3.9-6.5 73 2.6 5.2-7.8 | FOC33

3alules 4500 7.8-10.4| 3 2.6-5.2 | 18.2-39 (2.86-3.9|7.8-10.4| FOC37
18.2-

3 el [ald5e 7.8-10.4| 1-2 |3.9-5.2 20.8 3.9-5.2 | 104 FOC38
15.6—

3 dadlus [ald5 e 7.8-13 3 2.6-5.2 1 2.6-5.2 |7.8-10.4| FOC40
15.6—

33)3a 2.6-7.8 3 2.6-3.9 2.6 7.8 FOC41
23.4

33y 7.8-13 3 3.9-5.2 120.8-26| 2.6-5.2 7.8 FOC43

150 4e 7.8-10.4| 3 2.6-5.2 |1 20.8-26 | 2.6-3.9 |7.8-10.4| FOC45

AglEf50 he 7.8-10.4| 3 2.6-3.9 | 16.9-26 | 2.6-3.9 |7.8-10.4| FOC46
18.2-

150 4e 10.4-13| 3-4 |2.6-5.2 138 2.6-5.2 |7.8-10.4| FOC49
16.9-

3 Judls [45/ 5a)ke 5.2-10.4| 3 5.2 1.5 5.2 |7.8-10.4| FOC5
20.8-

33y 6.5-10.4| 3 2.6-5.2 36.4 2.6-5.2 |5.2-10.4| FOC50
15.6—

Jadls 7.8 2-3 | 2.6-5.2 2.6-5.2 |5.2-10.4| FOC51
23.4

AglEf50 he 7.8-10.4| 3 2.6-5.2 | 13-26 | 2.6-3.9 | 7.8-9.1 FOC52

1glE/50 4e 10.4-13 3 2.6-5.2 | 13-31.2| 2.6 5.2-7.8 | FOC57

Al 50k 10.4 2-3 | 2.6-5.2|13-36.4| 2.6-5.2 |5.2-10.4| FOC58
18.2-

33y 7.8 3 5.2 2.6-6.5 |5.2-10.4| FOC59
22.1
16.9-

3 Judls [/ 53 )ke 7.8-13 3 5.2 182 2.6-3.9 | 7.8-9.1 FOC61
20.8-

Judls [A5LE5/50 e 7.8-13 | 3-4 | 2.6-5.2 6.4 2.6 7.8 FOC64
18.2-

33 )4 6.5-10.4| 3 2.6-5.2 2.6 3.9-7.8 | FOC69
20.8
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15.6-

455/ 7.8-9.1| 2-3 [2.6-5.2 2.6 5.2 FOC7
44.2

2555350 10.4-13| 3-4 | 52 [26-33.8| 2.6 7.8 FOC70

4555050 6.5-10.4| 3 |2.6-5.2|13-20.8| 2.6 |5.2-7.8 | FOC73
15.6-

535k 7.8-10.4| 3 5.2 2.6-3.9 | 5.2-7.8 | FOC74
28.6
25.6-

535k 7.8-10.4| 3 |2.6-5.2 2.6-3.9 | 5.2-7.8 | FOC78
28.6

535k 6.5-13 | 3 |2.6-5.2|13-23.4| 2.6-3.9 | 5.2-7.8 | FOC80
15.6-

3D faslifinia 787104 3| 2.6-5.2] | 2.6-3.97.8-10.4| FOCSS
15.6-

30l [l s e 78713 | 273 2639 | 2.6 |6.5-7.8| FOC87

30 [l e 10.4 3 |2.6-3.9(18.2-26| 2.6 5.2 FOC9

535k 7.8 | 2.3 | 2.6 |13-156| 2.6 |52-7.8| FOC90
15.6-

4055050 5278|273 | 39 | 3952 7:89.1| FOCo4
20.8-

3 ol [l 53 i 78713 | 23 | 2.6-5.2| 2.6 |5.2-10.4| FOC98

dpphaill il periosall gad OIS 388 (ol drp yery PDA Cutiall e 4kl Ol paniasall salll fpdise Cum e
Wpall o 2.74 0 W sperinall lad Lanigice dad Cingli G ¢ galll aypud Langic FOC il cijal
& ool sl Jama (IS5 Al desenall G FOCT37 aliall o 8.40 5 L) de sandl) ( FOC153
o U0 sy sad Jane STy asfan 0.21 iy Y1 LKA de sanall (e FOCTST a3l asY) o
A (5 Jsaa) ps [ 1,43 Jaiey Mgl e 2ialilly Zadldl fic senall 0 FOC37 53 FOC139 (yiiliall
saill Chdine il 38 gl sl Jane ) Bpaninaal) Sl (e (gls BN deganal) o Lo Lol (gl Laadl

Dhil) $yexine Sl Lagie Ol (2015) (auals Ismail oS3 Lo ae 385 1as saslll de senall (o
ol e eny o 8.25-7 I JafFOC

Fusarium _baY) Nl (agyfam) (assl salll Jira bugiag gl agall (B (an) paricnal) jhd baugia (5) Jg2a
LAY Gile ganall uws PDA il s oxysporum f.sp. ciceris

saill Jaxe Jausgia 3yaxivnall b Laisia saill Jaze Jasgie Byaniveall i Laisie e
(psfem) oo () ol ol (B | Aepanall | (/) o () bl ool '
iof el | Aed ol | Aed el | des o iof el | Aed ool | Aed el | des i
1.43 0.60 7.82 4.81 &7 1.36 0.21 8.16 3.65 61
FOC139 | FOC74 | FOC133 | FOC64 FOC61 | FOCI151 | FOC150 | FOC59
1.43 0.92 7.90 5.22 o8 1.28 0.95 8.40 5.02 &
FOC37 | FOC127 | FOC37 | FOC127 FOC137 FOC5 FOC137 | FOC146
1.26 0.64 7.93 3.98 o 1.93 0.52 7.90 2.74 -
FOC85 FOC69 FOC17 FOC69 FOC155 | FOC153 | FOC155 | FOC153
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1.26 0.75 7.48 4.67 610 1.18 0.65 7.38 4.40 4
FOC57 | FOC26 | FOCI120 | FOC26 FOC110 | FOC121 | FOC98 | FOC136
1.18 0.67 7.38 5.15 &11 1.40 0.70 7.39 4.24 G5
FOC80 | FOC40 | FOCI115 | FOC40 FOC41 | FOC45 | FOC130 | FOC45
1.17 5.58 1.01 0.83 4.68 6.37
FOC49 FOC49 el FOC52 | FOC118 | FOC52 | FOC118 ©6
0.27 0.87 LSD 0.27 0.87 LSD
17.9% 9.6% CV% 17.9% 9.6% CV%

Fusarium oxysporum f.sp. ciceris ! dua)my) §)ail) du)

e %41.67 33.33 ) duail 3 Qe paeall Hed aily) 4ws FOC1569 FOC30 liliall cuia

e b e Aygima 39,09 FOC137 5 FOCT78 iliall e JSI %50 culs) s el Loy ¢ sl

by Je jise Fusarium oxysporum il Gl (2015a) yoals Gisle ae 38153 1385 .%95.8 (saxall

.%80.6-50 e FOC Lhailli slasall 3 Gle Gaeall 55 i) dus Cangl i um gl

Fusarium oxysporum f.sp. ciceris jhil)l (e cuuial agfisdll Jgd (ayas dpidall AlaY) Cilpdise augia (6) Joia
A3 e lagy 50 oy 3 Qe aeal) dila o

DIl dacayall 3250 yhsa % dlay) A Jawgie % iy A Jaw s
4c ganall
iad ef iad S iad el i iad el | dad A .
81.94 45.83 100.00 66.67 100.00 58.33 G1
85.42 31.94 100.00 38.89 100.00 50.00 G2
84.72 44 .44 100.00 63.89 100.00 33.33 G3
72.22 37.50 100.00 58.89 91.67 50.00 G4
88.19 70.14 100.00 83.33 100.00 75.00 G5
60.42 54.72 83.33 69.44 100.00 91.67 G6
72.92 40.28 88.89 66.67 83.33 66.67 G7
85.42 49.17 100.00 68.33 100.00 75.00 G8
77.78 45.83 88.89 75.00 100.00 91.67 G9
90.28 17.36 100.00 55.56 91.67 66.67 G10
87.50 75.00 100.00 83.33 100.00 100.00 G111
77.08 83.33 100.00 G12
0.00 0.00 95.83 CON
31.44 36.01 29.44 LSD (05
30.7 27.0 22.2 CV%

pasall @il e gl &) e i) (6 san) FOC il ci¥jal dpcalpe)) spsill Las) il el
iba) L S5 Cam e LN Aldlaas slasadl cleleall G Lo Aysieall Adle (55,8 Cujels 3 eynall
e 18 1 %1005 FOC33 ajall %38.89 (ule lead Cinshid casplisdll Jsd Liajar paeall il
e BhsY) sl S Aliad) 5yl cblall e ddhiae (ahel cijel L aa Ui dldes 2ie %0 Jilie (FOC
338 ve L Jads g mmy Giliag o ) ciliay s il ailayy i) ) cald) jaad)
leie %19.18 5 Jsid Label %5.48 5 « Jhyial abel cliall (o %75.34 cupelil dua el LY
FOCT0 Al Aba) daiii e Jsid gonnd amy ol o Bangd claa Jds Shial bl s
FOC26 a3l %17.36 owle dla) 333 i3e ad canglii FOC146 5 FOCT18 (yiliall Sua hiaals
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FOC33 (FOC26 (FOC24 ciViall %0 (le &l clilall 232 #l5 (FOCS7 sl %90.28
exs bl el Sae cise FOC21 Ajadl s FOC80 Aljall %83.33 s ciliags (FOC156 5
oabel) lass b paeall Clils Sl e (2004) 05ATs KNAN 4l deasi Lo o Gl 1085 s
A Cua e dmjeall W) GNRY s £l oxysporum b sy ce deall) (Usds i)
i FOC il cijey dlayl (el of ) (1985) Jimenez-Diaz 5 Trapero-Casas il cua
Jsid pabel Byl Wil e %52 il lega JSYI say o Jles ooty Gilie GhoY) bl
IS8 bl Cige %93 i ey clae Jsdy Jbbeal cliall (s Cielil WS (gs3al) (e o 20 Pla
Jleds (o Cnan FOC alje 54 3 V) 5,080 oy Lovie (2015b) (yspals hsle g 385 13y . JalS
Cun ol Qe Glual) Gaeal) Gia e Jad pabel 22 5 Jhial Galel dlie 32 i Cus dyy5m
655 <1B/Cc 0 ¥ Lghans ) aheV) pe dbad) jaeall clbils e saalial (el sl

(2018 ¢s0aTs isle) Autiall Jolls bl el Alidiall dyom A )dial)

tGluagilly clalitiuy)

Glial) Jea) e %29.12 dla) dawsy Qlall ddhie & gaeal) Jgia (8 cosplysdll Jdll (mpe i
ia JS e Jea) 50 %100 s %6.67 (o Jsiall oda 3 el i cingliis asdaldl)

. F.ooxysporum il dyyeadlly dae )y jall Ciliiall (8 S £l dgagm

Ll Al Aoyl mpeal) Jalad) Byl Tes el 5d i) Lpns Fo OXYSDOIUM il i
s F. oxysporum by 3uay) Ce dealll (Jsdy shial) Gabel) Gun (o gaeal) cilils cslis-
RERGW IR

zn i Fusarium oxysporum f.sp. ciceris jayall jhaill ¥ yaas e Jaall 35 pia—
oslosll Jssd (el Aaslia Gaen Cilial Lliindy Gasall dy

References:

A Trichoderma _adlls s il G piand] SLall] ili 2 58 51 deal Ay (oo paall 5o zlaa (M c(isle
L., .Fusarium oxysporum f.sp. ciceris _hdl se il aead/ e Sl i pe 3ty Gai
w55 c20153_ O Al A 1 AS ¢ el
- [ALLOUSH, L., S. Al-Maghribi and B. Barhom, Effect of bovine organic manure and
Trichoderma on the growth and development of chickpea wilt disease caused by Fusarium
oxysporum f.sp. ciceris. Master thesis, Faculty of Agriculture, Tishreen University, Syria.
2015a, 55 pp. (In Arabic).]
Fusarium oxysporum csaest/ Ja (o pef Ais mase JUS daal s (W) agd July colua ¢isle
A ¢ cpann Ay ) g o) Anals Asa Y e (and Lus) oY) 5 28l L) 05 4o ) s Jlaid 41,5 CiCETiS
.252-235 <2015b (1) 22= (37)
- [ALLOUSH, M., B.F. El-Kaee and S.A. Kamal. Field survey of chickpea Fusarium wilt
caused by Fusarium oxysporum f. sp. ciceris in northern Syria and evaluation of
pathogenicity of some of its isolates. Bath University Journal (Syria), Vol (37) N° (1),
2015b, 235-252. (In Arabic).]

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
190



Gisle st piall il e el dpaha) 8)slls dnglshysall cliall Audyyy Qi dhia b Gaeall Jpd apal s e

Fusarium ¢solisdll Jadll (i pe dibiss Liil JuS deal amn ¢ elll ogd Jul ccbise (igle

0= 130 2018 . Cexall dnalas e ) N A 6ol ) S A ) D s A mesd/ e OXySpOrum f.sp_ciceris
- [ALLOUSH, M., B.F. El-Kaee and S.A. Kamal. Distribution and epidemiology of
Fusarium wilt disease caused by Fusarium oxysporum f. sp. ciceris on chickpea in Syria.
Ph. D. thesis, Faculty of Agriculture, Bath University, Syria. 2018, 130 pp. (In Arabic).]
Baonte B G5 e BaY s el )30 055 G sdia 2018 slad G siadl die )3l dilany) de sasal

' 15 285 Js2a 2019 sban ) 4ud el 3l sLait)

-[Annual Agricultural Statistics Collection for 2018. Publications of the Ministry of
Agriculture and Agrarian Reform, Syria, Agricultural Economics Directorate, Statistics
Division, 2019, Table 15. (In Arabic).]

AHMAD M. A., Variability in Fusarium oxysporum f. sp. ciceris for Chickpea Wilt

Resistance in Pakistan. A thesis submitted for the Degree of Doctorin Microbiology,
Faculty of Biological Sciences, Quaid-i-Azam University, Islamabad, Pakistan, 2010, 1-
162.

CORP, M.; S. MACHADO; D. BALL; R. SMILEY; S. PETRIE; M. SIEMENS and S.
GUY. Chickpea Production Guide. Dryland Cropping Systems, 2004, 1-14.

DOLAR, F.S.. Determination of the races of Fusarium oxysporum f. sp. ciceris in Ankara
province, Turkey. Journal of Turk Phytopathology, Vol (26) 1997, 11-15.

GAGKAEVA, T.. Introduction to Fusarium taxonomy. Laboratory of Mycology and
PhytopathologyAll-Russian Institute of Plant Protection St. Petersburg, Russia, 2008, 1-42.

HAWARE, M.P.. Fusarium wilt and other important diseases of chickpea in the
Mediterranean area. Options Méditerranéennes-Série Séminaires, Vol (9) 1990, 61-64.

HAWARE, M.P. and Y.L. NENE. Races of Fusarium oxysporum f. sp. ciceri. Plant
Disease, Vol (66) 1982, 809-810.

HERVAS, A.; B. LANDA; L. E. DATNOFF and R. M. JIMENEZ-DIAZ. Effects of
Commercial and Indigenous Microorganisms on Fusarium Wilt Development in Chickpea.
Biological Control, Vol (13) 1998, 166-176.

ISMAIL, M.A.; S.I. I. ABDEL- HAFEZ; N A. HUSSEIN and N. A. ABDEL- HAMEED.
Contributions to the genus Fusarium in Egypt with dichotomous keys for identification of
species, TMKARPINSKI PUBLISHER Suchy Las, Poland, 2015, 1-179.

JENDOUBI, W.; M. BOUDA; A. BOUKTEB; M. BEJI and M. KHARRAT. Review:
Fusarium Wilt Affecting Chickpea Crop. Agriculture, Vol (7) N° (23) 2017, 1-16.

JIMENEZ-DIAZ, R.; A. ALCALA-JIMENEZ; A. HERVAS and J. TRAPERO- CASAS.
Pathogenic variability and host resistance in the Fusarium oxysporum f. sp. ciceris /Cicer
arietinum pathosystem. In: Fusarium Mycotoxins, Taxonomy, Pathogenicity, Host
Resistance. Proc. Eur. Seminar, 3rd ed. E. ARSENIUK and T. GORAL, EDS. Plant
Breeding Acclim. Inst., Radzikdv, Poland, 1993, 87-94.

JIME'NEZ-FERNA'NDEZ, D.; B.B. LANDA; S. Kang; R.M. JIME'NEZ-DI"AZ and J.A.
NAVAS-CORTE’S. Quantitative and Microscopic Assessment of Compatible and
Incompatible Interactions between Chickpea Cultivars and Fusarium oxysporum f. sp.
ciceris Races. PL0oS ONE, Vol (8) N° (4) 2013, 1360-371.

JIMENEZ-GASCO, M. D. M.; E. PEREZ-ARTES and R. M. JIMENEZ-DIAZ.
Identification of pathogenic races 0, 1B/C, 5, and 6 of Fusarium oxysporum f. sp. ciceris
with random amplified polymorphic DNA (RAPD). European Journal of Plant Pathology,
Vol (107) 2001, 237-248.

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
191



Tishreen University Journal. Bio. Sciences Series € 2022 (2) 23]l (44) alaal) dua gl alall . 03,80 daals dlaa

JIMENEZ-GASCO, M.M.; J.A. NAVAS-CORTES and R.M. JIMENEZ-DIAZ. The
Fusarium oxysporum f. sp. ciceris /Cicer arietinum pathosystem: A case study of the
evolution of plant- opathogenic fungi into races and pathotypes, Int. Microbiology, Vol (7)
2004, 95-104.

KHAN, M. R.; S.M. KHAN and A. M. FAYAZ. Biological control of Fusarium wilt of
chickpea through seed treatment with the commercial formulation of Trichoderma
harzianum and/or Pseudomonas fluorescens. Phytopathology Mediterrenean, Vol (43),
2004, 20-25.

LANDA, B.B.; JA. NAVAS-CORTES and R. M. JIMENEZ-DIAZ. Integrated
management of Fusarium wilt of chickpea with sowing date, host resistance, and biological
control. The American Phytopathological Society, Vol (94) N° (9) 2004, 946- 960.

LESLIE, J.F and B.A. SUMMERELL. The Fusarium Laboratory manual. (Blackwell
Publishing: lowa,USA), 2006, 1-387.

LINDBECK, K. . Threat Specific Contingency Plan: Fusarium wilt (of chickpea, lentil &
lupin) Fusarium oxysporum f. sp. ciceris, F. oxysporum f. sp. lentis, F. oxysporum f. sp.
Lupine. Plant Health Australia, Grains Research & Development Corporation and CRC
Plant biosecurity, 2009, 1-38.

MANDHAREA, V.K.; G.P. DESHMUKHA; J.V. PATILB; A.A. KALEC and U.D.
CHAVAND. Morphological, Pathogenic and Molecular Characterization of Fusarium
oxysporum f.sp. ciceri isolates from maharashtra, India. Indonesian Journal of Agricultural
science, Vol (12) N° (2) 2011, 47-56.

NAVAS-CORTES, J.A.; B. HAU; and R. M. JIMENEZ-DIAZ. Yield loss in chickpeas in
relation to development of Fusarium wilt epidemics. Phytopathology, Vol (90) N° (11)
2000, 1269-1278.

NELSON, P.E.; T. A. TOUSSOUN and W.F.O. MARASSAS. _Fusarium Species An
Illustrated Manual for identification. The Pennsyl vania State University Press, University
Park and London, 1983, 142-145.

NENE, Y.L.; V.K. SHELIA and S.B. SHARMA. A world list of chickpea and pigenpea
pathogens 5th Edn. Patancheru, Andhra Pradesh, India. ICRISAT, Vol (27) 1996, 1-27.

PANDE, S.; J.N. RAO and M. SHARMA. Establishment of the chickpea wilt Pathogen
Fusarium oxysporum f. sp. ciceris in the soil through seed transmission. Plant Pathology
Journal, Vol (23) 2007, 3-6.

SEIFERT, K. . FUSKEY Fusarium Interactive Key. Agriculture and Agri- FoodCanada
Product Development Unit, Now taxonomic Information Systems. 1996, 1-65.

SHARMA, K.; W. CHEN and F. MUEHLBAUER. Genetics of chickpea resistance to five
races of Fusarium wilt and a concise set of race differentials for Fusarium oxysporum f.
sp. ciceris. Plant Disease, Vol (89) 2005, 385-390

SHARMA, K.D. and F.J. MUEHLBAUER. Fusarium wilt of chickpea: Physiological
specialization, genetics of resistance and resistance gene tagging. Euphytica, Vol (157)
2007, 1-14

SHEHABU, M.; S. AHMED and P.K. SAKHUJA. Pathogenic variability in Ethiopian
isolates of Fusarium oxysporum f. sp. ciceris and reaction of chickpea improved varieties
to the isolates. International Journal of Pest Management, Vol (54) N° (2) 2008, 143-149.
SINGH, G.; W. CHEN; D. RUBIALES; K. MOORE; Y.R. Sharma and Y. Gan. Diseases
and their management, 497-519 In: Chickpea Breeding and Management (Eds YADAYV,

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260
192



Gisle st piall il e el dpaha) 8)slls dnglshysall cliall Audyyy Qi dhia b Gaeall Jpd apal s e

S.S.; RJ. REDDEN; W. CHEN and B. SHARMA, 1-638. CAB International 2007. A
catalogue record for this book is available from the British Library, London, UK. 2007,
497-519.

TRAPERO-CASAS, A. and R.M. JIME"'NEZ-DI’AZ. Fungal wilt and root rot diseases of
chickpea in southern Spain. Phytopathology, Vol (75) 1985, 1146-1151.

Print ISSN: 2079-3065 , Online ISSN:2663-4260

journal.tishreen.edu.sy
193



