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Abstract 

Groundnut (Arachis hypogaea L.) is an important oil seed crop. A large number of diseases attack on groundnut such as root rot, 

Stem rot, crown rot, pod rot, charcoal rot, black rot etc. These diseases cause the serious damage to this crop. In present 

investigation an attempt has been made to evaluate the In vitro antagonistic activity of Trichoderma harzianum against soilborne 

pathogens of groundnut like Aspergillus flavus, Aspergillus niger, Fusarium roseum, Macrophomina phaseolina, Phythium 

myriotylum, Rhizoctonia solani, and Sclerotium rolfsii. The results indicate that the application of Trichoderma harzianum reduces 

the growth of soilborne fungal pathogens as compared to control. The maximum inhibition was revealed against Fusarium roseum 

(62.18%), followed by Phythium myriotylum (51.85%), Aspergillus flavus (50.37%), Aspergillus niger (46.55%), Rhizoctonia 

solani (41.78%), Macrophomina phaseolina (30.58%) and minimum inhibition was shown against Sclerotium rolfsii (27.73%). 
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Introduction 

Groundnut (Arachis hypogea L.) is an important annual oil 

seed crop (Brown, 1999) [4]. It contains different kinds of 

vitamins and essential minerals. Incidences of diseases are 

most important obstacle for groundnut production. A large 

number of diseases attack on groundnut in India. The majority 

diseases are caused by fungi and several of them are yield 

reducers in certain regions and seasons. Near about 46 fungal 

diseases and approximate 67 fungi were recorded on 

groundnut. (Mayee and Datar 1988, Mayee 1995 and Shila 

and Shamn 2013) [11, 16]. 

Most of the fungal diseases of groundnut are soil borne. 

Soilborne pathogens have large host range. They persist for 

longer period in soil due to their resistant resting bodies like 

Sclerotia. Fungal Sclerotia are the first source for the infection 

which survives in soil for the several years in dormant stage. 

These Sclerotia infects suitable host and left over plant 

residues. (Faheem Amin et al. 2010 and Yalda vasebi et al. 

2013) [7, 20]. 

The Soilborne diseases includes stem rot caused by sclerotium 

rolfsii, black root rot caused by Macrophomina phaseolina, A 

root rot caused by Rhizoctonia solani and root rot along with 

wilt is caused by Fusarium species. (P. Subrahmanyam et 

al.1980). Crown rot is characterized by wilt and it is caused by 

Aspergillus niger. (Anand. R and kulothungn S.). Also all 

these fungi with Aspergillus flavus and Pythium species 

infects the pod of groundnut. The Pythium species along with 

pythium myriotylum have been associated with pod rot and 

other groundnut diseases. (Lindsep and Jason, 2012 and sarah 

Rurak, 2017) [10, 15]. The Aspergillus flavus is responsible for 

aflaroot of groundnut such plants does not produce flowers 

and hence become infertile. These diseases of groundnut cause 

the declination in yield. (Vinod Kumar and P. P. Thirumalai, 

2016) [19]. 

 

The chemical control or different fungicides against soil borne 

fungal pathogens feed somewhat control but they are very 

harmful, expensive, affecting on beneficial microorganisms, 

badly effects on environment and that develops the resistant 

strains. To overcome these problems the biological control is 

an alternative source for longtime sustainability. (Faheem 

Amin et al. 2010, Dhotre and Vanmare 2017) [7]. Trichoderma 

is the most commonly used fungi for biological control and it 

is recognized as antagonists against plant pathogenic fungi. 

Amongst the different species of Trichoderma, Trichoderma 

harzianum is considered to be the most effective agent (Vinale 

et al., 2008) [18]. The present study aimed to evaluate the 

efficiency of Trichoderma harzianum against soilborne 

pathogenic fungi of groundnut. Near about all soilborne fungal 

pathogens which infect to groundnut were studied and these 

fungal pathogens were isolated from rhizosphere soil of 

groundnut collected from different locations of Marathwada 

region. 

 

Material and Methods 

Isolation of fungi 

The fungi were isolated from Rhizosphere soil of groundnut 

collected from different locations of Marathwada region. The 

Rhizosphere soil fungi were isolated by using soil dilution 

method and it was maintained on PDA slants. A total seven 

pathogenic fungi of groundnut were studied. Through detail 

observations of fungal characters their identification was done 

and it was confirmed with standard literature (Barnett, 1972 

and C.V. Subhramaniyan, 1971) [8, 5]. 

 

In vitro antagonistic activity by dual culture 

Trichoderma harzianum was isolated from rhizosphere soil of 

groundnut on PDA along with pathogens and screened for 

their antagonistic activity against soilborne fungal pathogens 
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i.e. Aspergillus flavus, Aspergillus niger, Fusarium roseum, 

Macrophomina phaseolina, Phythium myriotylum, 

Rhizoctonia solani, and Sclerotium rolfsii of groundnut by 

dual culture technique. Seven day old cultures of both 

pathogenic and antagonistic fungi were inoculated on PDA 

plates at periphery. In control only pathogenic fungi were 

inoculated. Three replications were kept for each treatment. 

Plates were incubated at 280c. Observations of colony growth 

were recorded. Diameter of colony was measured in mm and 

percent inhibition was calculated by using following formula. 

 

  
 

Where,  

C = Radial growth of the pathogen (mm) in the control, 

T = Radial growth of the pathogen (mm) in the treatment and  

I = Inhibition of radial growth of pathogen. 

 

Results and Discussion 

In dual culture In vitro antagonistic activity of Trichoderma 

harzianum was studied against soilborne fungal pathogens 

isolated from rhizosphere soil of groundnut viz. Aspergillus 

flavus, Aspergillus niger, Fusarium roseum, Macrophomina 

phaseolina, Phythium myriotylum, Rhizoctonia solani and 

Sclerotium rolfsii. Trichoderma harzianum had been marked a 

significant inhibition of selected fungal pathogens as compared 

to their respective controls. The different workers checked 

these pathogens against Trichoderma harzianum from different 

hosts. During the present investigation all these pathogens 

were firstly tested against Trichoderma harzianum isolated 

from rhizosphere soil of groundnut from Marathwada region.  

The maximum percentage of inhibition were revealed by 

Trichoderma harzianum against Fusarium roseum (62.18%), 

followed by Phythium (51.85%), Aspergillus flavus (50.37%), 

Aspergillus niger (46.55%), Rhizoctonia solani (41.78%), 

Macrophomina phaseolina (30.58 %) and minimum inhibition 

was shown against Sclerotium rolfsii (27.73%) as shown in 

Table no. I. Dhotre and Wanmare (2017) [6] were got the equal 

interaction of Trichoderma against root rot causing fungus of 

soybean i.e. Fusarium moniliforme (85 mm) followed by 

Rhizoctonia solani (81.5 mm), Fusarium oxysporium (80 

mm), Fusarium solani (79 mm), Fusarium roseum (79 mm), 

Phytopthora sojae (76 mm), Macrophomina phaseolina (73.5 

mm). Also the Mahamune and Kakde (2011) [17] were found 

that the Trichoderma harzianum inhibit the growth of 

Macrophomina phaseolina followed by Aspergillus niger and 

Fusarium oxysporum pathogens isolated from seeds. 

The Trichoderma reached the pathogen within 3- 4 days and 

overgrew them in 8-10 days. The occurrence of an inhibition 

zone in dual culture characterizes the secretion of some 

diffusible non-volatile substances. The zone of inhibition was 

found against two pathogens i.e. Macrophomina phaseolina 

and Rhizoctonia solani. (Fig 1.) This zone of inhibition lasts 

for 3 to 7 days and then this antagonist was overgrowing on 

them. Similar kind of results was found by Hajigharari et al. 

(2008) [9] for different species of Trichoderma including 

Trichoderma harzianum against Rhizoctonia solani and 

Macrophomina phaseolina. 

Ramaraju Cherkupally et al. (2017) [14] studied the seven 

fungal antagonists for their efficiency, the Trichoderma 

harzianum showed maximum extent of inhibition, followed by 

Trichoderma koningii, Trichoderma pseudokoningii and 

Trichoderma viride, Trichoderma virens, Trichoderma 

atroviride and Trichoderma reesei against Fusarium species. 

Similar effects of antagonists were reported in numerous 

studies (Zhang Ru and Wang Di 2012, Ashwini tapwal 2011, 

Yaldavasebi et al. 2013, Anupama sonawane et al. 2015) [21, 3, 

20, 2]. Hence, The Trichoderma harzianum has a potential to 

develop as a biological agent to control the soilborne fungal 

pathogens. If the percentage of Trichoderma harzianum 

increased in soil were definitely controls soil borne fungal 

diseases of groundnut. 

Increased percentage of Trichoderma harzianum suppress the 

growth of the population of Aspergillus flavus, Aspergillus 

niger, Fusarium roseum, Macrophomina phaseolina, 

Phythium myriotylum, Rhizoctonia solani and Sclerotium 

rolfsii in the rhizosphere soil through competition and thus 

reduce disease development. The antagonist Trichoderma 

harzianum hyphae developed along with host or pathogen 

secretes different enzymes that are definitely effect on growth 

of pathogen. 

 
Table 1: Antagonistic activity of Trichoderma harzianum against soil borne fungal pathogens of groundnut 

 

Sr. No. Fungal Pathogen 
Radial growth of pathogen in mm 

Percent (%) of Inhibition 
Control Treatment 

1 Aspergillus flavus 66.5 mm 33.0 mm 50.37 % 

2 Aspergillus niger 55.2 mm 29.5 mm 46.55 % 

3 Fusarium roseum 71.4 mm 27.0 mm 62.18 % 

4 Macrophomina phaseolina 85.0 mm 59.0 mm 30.58 % 

5 Phythium myriotylum 59.2 mm 28.5 mm 51.85 % 

6 Rhizoctonia solani 73.0 mm 42.5 mm 41.78 % 

7 Sclerotium rolfsii 75.0 mm 54.5 mm 27.73 % 
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Fig 1: In vitro antagonistic activity of Trichoderma harzianum against A. Aspergillus flavus, B. Aspergillus niger, C. Fusarium roseum, D. 

Macrophomina phaseolina E. Phythium myriotylum F. Rhizoctonia solani G. Sclerotium rolfsii H. Trichoderma harzianum 

 

References 

1. Anand R, Kulothungn S. Plant cell degrading metabolites 

mediated pathogenesis by Aspergillus niger in crown rot 

of Arachis hypogaea L. Journal of Microbiology and 

Biotechnology Research. 2014; 4(4):42-49. 

2. Anupama Sonawane, Manali Mahajan, Sonali Renake. 

Antifungal Activity of a Fungal Isolates against 

Pomegranate Wilt Pathogen Fusarium Int. J. Curr. 

Microbiol. App. Sci. 2015; 2:48-57. 

3. Ashwini Tapwal, Upender Singh, Jaime A. Teixeisa da 

Silva, Gurpret Singh, Shipra Garg and Rajeshkumar In 

vitro antagonism of Trichoderma viride against five 

phytopathogens. Pest technology Global Science Books. 

2011; 5(1):59-62. 

4. Brown RG. Diseases of cereal crops and annual oil seed 

crops. In plant diseases and their control, New Delhi, 

1999, 297-331. 

5. Subhramaniyan CV. Hypomycete an account of Indian 

species (9th Ed.) Indian Council of Agricultural Research 

New Delhi, 1971. 

6. Dhotre, Vanmare. Antagonistic activity of Trichoderma 

against root rot causing fungi of soybean. International 

Journal of Advanced Scientific Research. 2017; 2(2):57-

58. 

7. Faheem Amin VK, Razdan FA, Mohiddin KA Bhat, Saba 

Banday. Potential of Trichoderma species as biocontrol 

agents of soilborne fungal propagules. Journal of 

Phytology. 2010; 2(10):38-41. 

8. Barnett HL, Barrt B Hunter. Illustration of imperfect 

fungi. (3rded.) Burgess Publication, Minnesota, 1972.  

9. Hajighararari B, Torabi-giglou M, Mohammadi MR, 

Pavari M. Biological potential of some Iranian 

Trichoderma isolates in the control of soilborne plant 

pathogenic fungi. African Journal of Biotechnology. 

2008; 7:967-972. 

10. Lindsep, Jason. Diseases of peanut caused by soilborne 

pathogen in the southwestern united states. International 

scholarly research network ISRN Agronomy, 2012. 

11. Mayee CD, Datar VV. Diseases of groundnut in the 

tropics. Review of trop. Plant pathology. 1988; 5:169-

198. 

12. Myee CD. Current states and future approaches for 

management of groundnut diseases in India. Indian 

phytopathology. 1998; 48:389-401. 

13. Subrahmanyam P, Mehan VK, Nevill DJ, McDonald D. 

Research on fungal diseases of groundnut at ICRISAT. In 

proceedings of the international workshop on groundnut, 

2011, 193-198. 

14. Ramaraju Cherkupally, Hindumathi Amballa, Bhumi 

Narasimha Reddy. In Vitro antagonistic activity of 

Trichoderma and Penicillium species against 

Macrophomina phaseolina (Tassi) Goid Annals of 

Biological Research. 2016-2017; 7(9):34-38.  

15. Sarah Rurak. Pathogen profile for Pythium myriotylum of 

department of plant pathology, NC state university, 2017. 

16. Shaila Sharmin, Shamim Shamsi. In vitro control of five 

pathogenic fungi isolated from groundnut (Arachis 

hypogaea L.) J Asiat. Soc. Bangladesh, Sci. 2013; 

39(1):27-33. 

17. Swapnil E Mahamune, Rajendra B Kakde. Incidence of 

seed-borne mycoflora on French bean mutants and its 

antagonistic activity against Trichoderma harzianum. 

Recent Research in Science and Technology. 2011; 

3(5):62-67. 

18. Vinale F, Sivasithamparam K, Ghisalberti L, Marra R, 

Woo SL, Lorito M. Trichoderma-plant-pathogen-

interactions. Soil Biology & Biochemistry. 2008; 40:1-10.  

19. Vinod Kumar, Thirumalai PP. Review of Diseases of 

groundnut, Research gate, 2016. 

20. YaldaVasebi, Naser Safaie, Azizollah Alizadeh. 

Biological control of soybean charcoal root rot disease 

using bacterial and fungal antagonists In Vitro and 

greenhouse condition. Journal of Crop Prot. 2013; 

2(2):139-150. 

21. Zhang RU, Wang DI. Trichoderma spp. from rhizosphere 

soil and their antagonism against Fusarium sambucinum. 

African Journal of Biotechnology. 2012; 11(18):4180-

4186.  


