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ABSTRACT 
 

Current results showed that the growth of Fusarium chlamydosporum sharply decreased with the fungicide 
and insecticide treatments. On the other hand , growth increased with gibberellic acid treatment compared with 
the control  . Conidiospores of F. chlamydosporum were adverselly affected  by insecticide and fungicide , 
therefore the fungus failed to form conidiospores.The relative spore percentage (%) was zero compared with the 
control 100  % and with gibberellic acid treatment 89%. Diagnostic chariteria  of F. chlamydosporum revaled to 
the effects of fungicide and insecticide, in the case of fungicide and insecticide  chlamydospores were formed 
.Terminal and intercalary chlamydospores were formed in fungicide treatment alone while chains of  
chlamydospores were formed in insecticide treatment alone. Addition of gibberellic acid to pesticide minimize 
their effects on the fungus. Inoculation of the soil with fungus mycelia and their spores treatetd  with fungicide 
or insecticide alone or treated with  mixture of pesticide and gibberellic acid were affected on cultivated plant 
(Helianthus annuus). The wilting of seedling plant increased with increasing time of cultivation, where after 17 
days of cultivation the seedling completely wilted in the soil inoculated with untreated Fusarium mycelia and 
their spores. On the other hand, seedling cultivated in soil inoculated with treated fungus mycelia with fungicide 
or insecticide was more resistant to wilt. Chlorophyll a and b contents was more in the plant cultivated in the 
soil  inoculated with fungus mycelia and their spores treated with fungicide (chlorophyll  a 12.77 mg/ g fresh 
weight) or insecticide (chlorophyll a 13.23 mg/ g fresh weight) alone compared with the plant cultivated in soil 
inoculated with fungus mycelia and their spores treated with gibberellic acid (chlorophyll a 7.53 mg/ g fresh 
weight).                                                                                                         
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Introduction 

 
One-third of all global agricultural production is lost each year due to various pests and diseases (Bajwa et 

al.2003). Among the losses, nearly 20% is the result of pathogenic fungal diseases (Agrios, 2000). Lichtenzveig 
et al. (2006) reported that root-/soil-borne fungal pathogens are causal agents of legume diseases of increasing 
economic importance, such as root rots, seedling damping-off, and vascular wilts. As agricultural production 
intensified over the years, farmers became increasingly dependent on application of agrochemicals as a method 
of crop protection and conservation without considering safer and environmentally friendly biological control 
agents (Newsham et al. 1995). Pathogenic and toxinogenic fungi are one of the major economic problems of 
crop and food production. Many chemical fungicides are available to control the important crop diseases, caused 
by Fusarium oxysporum, Rhizoctonia solani, Botrytis cinereapers, Gibberella zeae, Dothiorella gregaria, 
Colletotrichum gossypii and others. However, chemical pesticides are not ideal for long term application due to 
the concerns associated with exposure risks, residual persistence and tolerance of pathogenic fungi (Radja 
Commare et al., 2002). There are many publications about the effect of pesticides on soil microorganisms. 
When assessing effects of pesticides on soil microorganisms, fungicides were found to have the larger inhibition 
effect (Kruglov, 1991).  The effect of the fungicides applied to the soil is confined to decrease pathogen activity 
that can attack the roots (Ronchi et al., 1997; Duncan and Howard, 2010). Abdel Mallek et. al., (1992, 1997) 
found that Benlate and Captan inhibited the growth and spore formation of Alternaria alternaria, Cochliobolus 
sativus, Fusarium moniliforme, Fusarium oxysporum and Drechslera halode. The toxicity of several fungicides 
and insecticides has been evaluated in the laboratory. The effects of the pesticides on the spores and mycelium 
of fungi are reported. The insecticides cypermethrin, deltamethrin, fenvalerate, kelevan, carbaryl, carbaryl plus 
gamma-HCH (lindane), dimethoate, trichlorfon, diazinon, ethion and permethrin and the fungicides wettable 
sulfur, quinomethionate, dinocap, copper oxychloride and folpet were non-toxic to both the spores and the 
mycelium of Trichoderma viride (Baicu, 2003). An in vitro effect of three pesticides namely Benomyl 
(fungicide), Galex® (herbicide) and Karate® (insecticide) on the growth of three pathogenic fungi , Fusarium 
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oxysporum, Aspergillus flavus . Application of Benomyl and Karate® significantly reduced mycelia weight of F. 
oxysporum irrespective of the rate applied. Growth of the two Fusarium species was completely inhibited by 
Benomyl at the application rate Galex® and Karate® which are herbicide and insecticide respectively, had 
detrimental effect on the tested pathogenic fungi important pathogenic fungi of legumes (Olajire and Oluyemisi, 
2009). Manjulata (2011) reported that  the  gibbrellic acid had a stimulatory effect on mycotoxin synthesis in the 
fungi, they also resulted that the growth factor 2,4-diclorophenoxiaacetic acid had no effect in any of the 
evaluated parameter in Aspergillus. nidulans, however high concentration of this compound decreased all the 
parameters in A. parasiticus & A. nidulans. According to Sanyal and Shresta (2008), activity of herbicides can 
extend beyond their target organisms and inhibit spore germination or mycelial growth of fungus in plant. 
Incidences of F. oxysporum, A. flavus and some other pathogens were decreased after application of some 
chemicals to the field soil and growth media (Das et al., 2003). Reports have shown that lambda cyhalothrin 
(active ingredient in Karate) insecticide significantly reduced Fusarium ear rot of maize caused by F. 
verticilloides (formerly known as F. monilliforme) (Blandino et al., 2008). Abd El-Mongy and Abd El-Ghany 
(2009) found that the insecticide strongly affected the fungal structures as well as sporogenesis, particularly for 
Drechslera biseptata and F. culumorum, where the conidiospores were not formed but the chlamydospores were 
formed under the stress of the insecticide. This result may be due to insecticide toxicity and disturbance of the 
metabolism of the fungi. The aim of this research is to investigate in vitro effect of used pesticides and their 
combined with gibberellic acid on growth and sporulation of commonly pathogenic fungus  Fusarium 
chlamydosporum. 

 
Materials and methods 
 

Diagnostic criteria of Fusarium chlamydosporum: Plant pathogenic fungus Fusarium was isolated from 
agricultural fields in menofia governorate egypt treated  with plant growth hormone (Gibberellic acid), 
insecticide Cyperkill containing active ingrediant Cypermethrin ,fungicide Topas containing active ingrediant 
Penconazole , mixture of insecticide with plant growth hormone and mixture of fungicide with plant growth 
hormone at field application rates.  The fungus was isolated and identified  according to the current manual of  
Domsch and Gams, (1972), Domsch et al. (1980)  and John and Brett (2006) as  Fusarium chlamydosporum.  It 
was cultivated on Dox medium  supplemented with  200 ppm of  fungicide, insecticide  mixed with 25 ppm of 
plant growth hormone (Gibberellic acid)  was taken for experiment with pH 6, incubated for 8 days at 27°C, dry 
mycelium weight was taken as biomass, the relative of spores % was calculated with using haemocytometer 
slide. By using software for image analysis (SIS version 2.11, 1996) at the Regional Center for Mycology and 
Biotechnology at Al- Azhar University Cairo, Egypt. 
 
Pots experiment:  
 

Pots containing 3 kilograms  of autoclaved soil samples and cultivated with 10 seeds of Helianthus annuus,  
the soil was inoculated with 4 gm of fresh weight of Fusarium mycelia and their spores after cultivation on 
medium treated with fungicide alone, insecticide alone, gibberellic acid alone and mixture of pesticide with 
gibberellic acid. Control was seeds cultivated in uninoculated soil and  in soil inoculated with fungus mycelia 
without treatment  soil  after 10 days the number of growing seeds was recorded, after 17 days of cultivation  the 
rest of seedlings were removed for quantitative determination of chlorophylls. 

 
Quantitative Determination of Chlorophylls:  
 

Chlorophylls content was determined according to Vernon and Seely (1966) using the following equations: 
mg chlorophyll a / gm tissue = 11.63 (A665) -2.39 (A649). 
mg Chlorophyll b / gm tissue = 2.11 (A649) -5.18 (A665). 
Where (A), denotes the reading of the optical density. 

 
Result and  Discussion 

 
The application of the two pesticides had detrimental effect on the growth and sporulation of pathogenic 

fungus in this study. Current results showed that the growth of Fusarium chlamydosporum sharply decreased 
with the fungicide and insecticide treatments  Fungicides containing triazoles as active ingredients are the most 
effective plant protection agents against Fusarium species at present (Mesterhazy et al., 2003). On the other 
hand , growth increased with gibberellic acid treatment compared with the control (Fig. 1& 2). Conidiospores of 
F. chlamydosporum were adverselly affected  by insecticide and fungicide , therefore the fungus failed to form 
conidiospores. The relative spore percentage (%) was zero compared with the control 100 % and with 
gibberellic acid treatment 89%. In modern agriculture, pesticides are frequently used in the field to increase crop 
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production (Pandey and Singh, 2004). Curtis et al. (2011) studied the efficacy of agrochemical treatments, based 
on three different fungicides combined with an insecticide, was tested to control Fusarium ear rot of maize and 
the accumulation in the maize kernels of the carcinogenic mycotoxins fumonisins. Spores % was 18 and 23 %  
with addition of gibberellic acid to fungicide or insecticide respectivelly. 

Diagnostic chariteria of Fusarium chlamydosporum revaled to the effects of fungicide and insecticide 
(Fig.3), in the case of fungicide and insecticide chlamydospores were formed. Terminal and intercalary 
chlamydospores were formed in fungicide treatment alone while chains of  chlamydospores were formed in 
insecticide treatment alone. Addition of gibberellic acid to pesticide minimize their effects on the fungus 
therefore, conidiospores were formed but affected by pesticide, at the same time the fungal mycelium was 
deformed and the mycelum cells begin to form chlamydosores addition of gibberellic acid alone increased the 
length  and septation of conidiospores compared with the control (without treatment) (Fig. 3).Current results 
confirmed the obtained result  by Abd El-Mongy and Abd El-Ghany (2009). The minimal level of fertilizer was 
used by some of the soil microbes as a source to grow while the higher concentration were toxic to 
microorganisms especially the beneficial microbes (Barabasz et al. 2001). Garret, (1970) stated that the 
pathogen can exist in soil for several years through the production of chlamydospores. Information currently 
available suggests that fungicides may be particularly effective against fungal  pathogens at early stages of the 
infection process. On the other hand, some authors note that inhibitors of sterol biosynthesis fail to suppress 
spore germination (Siegel,1981; Ramirez et al., 2004). Nasim and Memoona (2009) including effects of 
different concentrations of cytokinin on growth of 4 species of soil fungi viz., Aspergillus oryzae, A.terreus, A. 
niger and Alternaria alternata, it indicated that the hormone was applied singly in various concentrations, 
increased growth rate and biomass production revealed significant values when treated with dilute solutions of 
cytokinin. 

 

 
 
Fig. 1: Growth and relative spore percentage (%) of F. chlamydosporum cultivated on medium containing 

Control (C) without treatment, gibberellic acid (G), Fungicide (F), Insecticide (I), Fungicide and 
Gibberellic acid ( F&G ), Insecticide and Gibberellic acid (I&G). Spore% related to those at control as 
considered 100%.  

 

 
 
Fig. 2: Growth of F. chlamydosporum cultivated on medium containing pestcides  and their combined with 

gibberellic acid.  
 

Inoculation of the soil with Fusarium chlamydosporum culture treatetd  with fungicide or insecticide alone 
or treated with  mixture of pesticide and gibberellic acid were affected on cultivated plant Helianthus annuus 
(Fig.4). the wilting of seedling plant increased with increasing time of cultivation ,where after 17 days of 
cultivation the seedling completely wilted in the soil inoculated with untreated Fusarium mycelia and their 
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spores. On the other hand , seedling cultivated in soil inoculated with  treated fungus mycelia with fungicide or 
insecticide was more resistant to  wilt. Suppression of Fusarium wilt has been reported on a variety of host 
plants (Alabouvette et al. 1996, Sneh 1998, Fuchs et al.1999). The number of seedling was reduced to two 
plants for estimation the contents  of chlorophyll a and b. Chlorophyll a and b  contents was more in the plant 
cultivated in the soil  inoculated with fungus mycelia and their spores treated with fungicide (chlorophyll a 
12.77 mg/ g fresh weight) or insecticide (chlorophyll a 13.23 mg/ g fresh weight) alone compared with the plant 
cultivated in soil inoculated with fungus mycelia and their spores treated with gibberellic acid (chlorophyll a 
7.53 mg/ g fresh weight) (Fig 5) this may be due to the plant was unsensitive to treated mycelia and their spores 
to fungicide or insecticide.            

                                                             

 
 
Fig. 3: Diagnostic chariteria of of F. chlamydosporum cultivated on medium containing pestcides  and their 

combined with gibberellic acid. 
  

 
 
Fig. 4: Growth of Helianthus annuus seedling after 17 days  in soil inoculated with  F. chlamydosporum mycelia and 

their spores without treatment (S), treated with gibberellic acid (SG), treated with mixture of fungicide and 
gibberellic acid (SFG), treated with mixture of insecticide and gibberellic acid (SIG), treated with fungicide 
(SF),  treated with insecticide (SI) and soil without inoculation (WS).  
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Fig. 5: Chlorophyll contents (mg/ g fresh weight ) of of  Helianthus annuus seedling in soil inoculated with  F. 

chlamydosporum mycelia and their spores without treatment (S), treated with gibberellic acid (SG), 
treated with mixture of fungicide and gibberellic acid (SFG), treated with mixture of insecticide and 
gibberellic acid (SIG), treated with fungicide (SF), treated with insecticide (SI) and soil without 
inoculation (WS). 
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