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~alill Fusarium oxysporum f.sp. ciceris (FOC)

Table 1. Germination rate of chickpea seeds, infection rate and disease intensity index (DI1) of chickpea plants (cv. Ghab 3)
when inoculated with Fusarium oxysporum f. sp. ciceris (FOC) isolates 1, 2, 3, 4.

% %
Disease intensity index % of infection % of germination Treatment

0.00 a 00.00 a 80.60 a Control 2Ll
0.66 b 70.40 b 55.60 a Infection with isolate1 1
0.66 b 94.40b 69.40 a Infection with isolate 2 2
0.71b 88.90 b 50.00 a Infection with isolate3 3
0.72b 85.20b 80.60 a Infection with isolate4 4

0.23 43.74 32.76 0.05 & sixall (5 ginsa dic (5 sina (38 i

LSD at P=0.05
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Table 2. Effect of Trichoderma harzianumon growth of four
isolates of Fusarium oxysporum f. sp. ciceris (FOC) based
on antibiosis level severity.

*
Antibiosis  Antibiosis (FOC)
severity degree* Treatment (FOC)
34.8 bc 1.67a Isolate 1 1
404 c 1.73a Isolate 2 2
13.1a 240b Isolate 3 3
285b 1.87a Isolate 4 4
8.21 0.42
0.05 4 sixall
LSD at P=0.05
=1 : A a5 (11) Bell usbiie o™
=3 3/2 i slmall Jhaill =2 Galall JalS ik Sl

=4 Gl Aalue Ciai Logia S aiy (i jadl) Shadll 5 Sliaal) kil
Galall ity (i pedll Hhadll =5 312 iy (a peall kil

*According to Bell scale (11) of five categories: 1= The
antagonistic fungus completely covered the plate area, 2= The
antagonistic fungus covered 2/3 of the plate area, 3= Each of the
antagonistic fungus and the pathogen covered % of the plate area,
4= The pathogen covered 2/3 of the plate area, 5= The pathogen
completely covered the plate area.

Lsine 3o et 2a 0 ¥ 2 salall (i (B g sall el e piiall il o

%5

Values followed by the same letters in the same column are not
significantly different at P=0.05
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il gl 288 ((4 J5n) Tpampall iy tall Cam U
LY Aalia o Gaeal) il )38 30b) A T. harzianum
smy il Lloa) L 1 cadlll Eam oF. Oxysporum kil
— dial) ol lasY) Aaye 8 Glld (ST els—u T, harzanum ki
e ilie M e %26.2 5112 ) gl (s (il

AAc ¢ JL&J‘Y\ 2c 4 ‘)JJJ\ u\.uj a..u.u.kujln 3

(2Ll y SULé + F. oxysporum T. harzianum + F. oxysporum
Table 3. Average seed germination, number of flowers, number of seeds, weight of 100 seeds (g) and dry weight (g) in response
to the four treatments (F.oxysporum, F.oxysporum + T. harzianum, F. oxysporum + vitavax and control).

F. oxysporum  F.oxysporum + aladl
+ vitavax T. harzianum F. oxysporum Control Parameters
97.50a 4750 ¢ 71.20b 88.80 a Germination (%) (%)
4.35h 7.90 a 2.20b 2.40b Number of flowers BISNETS
10.00 ab 1550a 3.20 bc 1.50¢c Number of seeds
2.38a 277 a 1.23b 1.35b Dry weight (g) ()
12.90b 22.70 a 9.80b 5.00b Weight of 100seed (g) () 100
2905 Jldial xie 4 gine 358 lgin V4 Ll e giall adll )

Values followed by the same letters in the same row are not significantly different at P=0.05

+ F. oxysporum F. oxysporum) Al s daall 5 a3y e ALY B S y e dad g AlaaY) Al 4
L(2aLa) 5 SUlid + F, oxysporum T. harzianum
Table 4. Infection rate and disease intensity index (DI1) during flowering and fruit set stages of four treatments (F. oxysporum,

F. oxysporum + T. harzianum, F. oxysporum + vitavax and control).

F.oxysporum  F.oxysporum + F. KA
+ vitavax T. harzianum oxysporum Control  Parameters
100.00 b 112a 81.70 b 11.10a % of infection at of flowering ~ _taY!
0.24b 0.03a 0.37¢ 0.02a DII at flowering Dta oY) die Alayl sl jlise
0.55b 26.20 a 93.8hb 22.2 a % of infection at of fruit set
0.55b 0.10a 0.78 ¢ 0.07 a DIl at fruit set

2905 Jldial xie 4 gine 358 lgin V4 Ll
Values followed by the same letters in the same row are not significantly different at P=0.05
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Dy Gimpall 335 i il Ta 13 Aljally Alelaall dic Zod
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<¥e ST Th.16 sl ) sy Ta13 5 Ta7 Ta.l3
Shill 3 n Gaeall il Gl b Gullad Trichoderma spp.
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Abstract
Aloush, L.A., S.K. EI-Moghrabi and B.A. Barhoum. 2015. Effect of Trichoderma harzianum on Fusarium oxysporum f.
sp. ciceris causing chickpea wilt. Arab Journal of Plant Protection, 33(2): 192-200.

This research aimed to study the pathogenicity of Fusarium oxysporum f. sp. ciceris (FOC) on chickpea cultivar Ghab3, and to evaluate
the biological control activity of a local isolate of Trichoderma harzianum, to estimate its inhibitive impact on growth and development of
FOC fungus under field and laboratory conditions and to compare this effect with that of vitavax fungicide. The inhibition degree was
evaluated, in vivo, using Ghab 3 chickpea seeds sown in pre-inoculated peat with T. harzianum first and then inoculated with spore
suspensions of the aggressive isolate of F. oxysporum f. sp. ciceris. Some seeds were treated with vitavax fungicide and others left without
treatment (control). Germination rate, dry weight, 100-seed weight, the number of flowers, disease incidence and severity were determined.
Laboratory results showed a significant inhibition effect of T. harzianum on the growth and development of the pathogen. This result was
clearer in the case of isolate 1 with high degree of antagonism = 1.6. The In vivo vegetative parameter of plants treated with T. harzianum
were significantly higher than those of the control, particularly the number of flowers and the 100-seed weight which were significantly higher
in treated plants and reached 7.89 flowers, and 22.7 g, respectively, as compared to the control (2.2 flowers and 9.8 g, respectively). Low
disease severity and disease incidence were recorded for T. harzianum treated plants (0.03 and 11.2%, respectively) as compared with non-
treated ones (0.37 and 81.7%, respectively). The tested T. harzianum isolate could be a promising antagonist to control chickpea wilt disease.
Keywords: Chickpea, Fusarium, Trichoderma, pathogenicity, antibiosis.
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