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Biological control of Fusarium oxysporum f. sp. ciceris, the causal agent of the
fusarial yellowing and wilting of chickpea by mixtures of some microbial agents

Nahid Moarrefzadeh '*, Rouhallah Sharifi', Hadi Khateri®*and Saeed Abbasi’
1.Assistant professor of Plant Pathology, Department of Plant Protection, College of Agriculture,
Razi niversity, Kermanshah, Iran.
2.Associate professor of Plant Pathology, Department of Plant Protection, College of Agriculture,
Razi University, Kermanshah, Iran.

(Received: : November 17, 2020 - Accepted: Febr 21, 2021)

ABSTRACT

Fusarial yellowing and wilting caused by Fusarium oxysporum f. sp ciceris is one of the most important
diseases of chickpea. The effects of separate and combined applications of Trichoderma harzianum T33,
Pseudomonas putida RUP1 and Rhizophagus intraradices were evaluated on suppression of this disease
and improving growth factors of chickpea in the presence of the pathogen. The experiments were
conducted in greenhouse in a completely randomized design with four replications. Except for the triple
treatment (consisting of three biocontrol agents), all treatments significantly reduced the yellowing
symptoms of foliage and vascular necrosis caused by the pathogen and also increased the roots volume
and dry weight and shoot dry weight. Also, in addition to the triple treatment and the combined treatment
of R. intraradices and T. harzianum T33, other biocontrol treatments increased the fresh weight of roots
and shoots. R. intraradices was able to colonize 60% and 74% of chickpea roots in the presence and
absence of the pathogen, respectively. Despite their compatibility, the dual combination of biocontrol
strains did not have a synergistic effect in improving biocontrol efficiency and chickpea growth
promoting, and the triple combination of these factors did not have biocontrol capability or plant growth
promoting. This study showed that the combination of biocontrol agents is not always synergistic or
efficient.

Keywords: Plant Probiotics, Mycorrhiza, Biological Control, Plant Pathogens, Growth Stimulation.
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Figure 1. Effects of the biocontrol strains on severity of yellowing (A) and discoloration of vascular
tissues (B) caused by Fusarium oxysporum f. sp. ciceris on chickpea plants in greenhouse. Biocontrol
strains treatments were applied right at the time of planting chickpea seeds in pots, but inoculation of
pathogen was done two weeks later. Mean comparison analyses were done by Duncan test at 5%
probability level. Means with at least the same letters have no significant difference.

Foc =Fusarium oxysporum f. sp. ciceris is the infected control, Pp = Pseudomonas putida RUP1, Ri=
Rhizophagus intraradices, Th = Trichoderma harzianum T33 and HC = healthy control.
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Table 2. The effect of separate and combined treatments of biocontrol strains on chickpea growth
parameters in the presence of Fusarium oxysporum f. sp. ciceris in greenhouse.

T Root volume Root wet weight Root dry weight Foliage dry weight Foliage wet weight
reatment
(mh) (an (g) @n @n
Foc 4.78¢ 3.94 cd 0.36d 2.09e 9.11e
HC 12.76 ¢ 11.84b 1.157 b 3.45¢ch 16.49 cd
Th 14.86 bc 13.52b 1.14b 445a 22.52 ab
Pp 18.98 a 18.15a 135a 4.02 ab 18.35 bc
Ri 15.63 b 12.89b 1.22ab 441a 21.29 ab
Th+Pp 14.12 he 13.59b 1.07b 4.46 a 23.77a
Th+Ri 6.96 d 6.15¢ 0.66 ¢ 3.03cd 13.16 de
Pp+Ri 13.17¢ 11.71b 11b 451a 20.03 abc
Th+
Pp+Ri 3.98e 3.1d 0.32d 2.57 de 9.77e¢
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Data are means of 4 replicates. Different characters besides the numbers in each column indicate
statistically significant difference at 5% probability level according to Duncan test.

Foc =Fusarium oxysporum f. sp. ciceris is the infected control, Pp = Pseudomonas putida RUP1, Ri=
Rhizophagus intraradices, Th = Trichoderma harzianum T33 and HC = healthy control.
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