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Abstract:  Two biocontrol agent viz., Trichoderma viride and Trichoderma harzianum were evaluated to test the antagonism against 

Fusarium oxysporum under in vitro conditions. All the two biocontrol agents have the potential of parasitizing the growth of Fusarium 

oxysporum in vitro. For control of seed-borne infection of F.oxysporum  the best results were obtained from biological agent 

Trichoderma viride. Maximum control of F.oxysporum incidence (71.15%) and infected seedling (85.0%) was obtained when T.viride 

was applied as 80ml concentration which was followed by 20ml concentration. Control of pathogen incidence (42.3%), infected 

seedlings (60%) and seed germination (76.25%) was low in 120ml concentration. In F.oxysporum infected seeds, the maximum control 

for pathogen incidence 56% to 80% and infected seedling 47.61% to 92.86% was observed in 20ml-240ml dilutions of T.harzianum. 
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I. INTRODUCTION 

Lentil (Lens culinaris L.) is the second most important cool-season legume crop in India (Ram and Punia, 2018). It covers an area of 

1.51 million ha with a production of 1.56 million tons and productivity of 1,032 kg ha−1 (Directorate of Economics and Statistics, 

2020). In India, the pulse cultivation occupies nearly about 24.70 million hectare of land every year and the annual production touches 

over 14.50 million tones and productivity are 587 kg/ha. Lentil is currently an important pulse crop grown widely throughout the 

Indian subcontinent, Middle East, Northern Africa, Southern Europe, North and South America, Australia and west Asia (Ford and 

Taylor, 2003; Erskine, 1997).Lentil are among ancient plants known to be cultivated by man carbonized lentil found in Neolithic 

villages in the Middle East have been dated as being between 8 and 9 thousand years old. After initial cultivation of the crop in the 

Middle East. Lentil use began to spred around the Mediterranean.By 2200B.C lentil begain to appear  in Egyptian tombs (Pooja,  

2005). Various fungal and bacteria antagonists have been tried for control of Fusarium wilt in lentil. The most commonly used are 

B.subtiles, Rhizobium leguminosorum, Glicladium virens, T.viride, Streptomyces gourgereti, Streptomyces sp. (Essalmani and 

Lahlou, 2003; Singh and Mukhopadhyay, 2002; Mehrotra and Cladius, 1972).They observed that isolates of Pseudomonas, Erwinia, 

Rhizobium, Pencillium expansum and Tricoderma lignorum were antagonistic to F. oxysporum on lentil. Tricoderma harzianum and 

Tricoderma konigii showed antagonism against the lentil wilt pathogen in laboratory (Saxena and Mukhopadhyay 1987; 

Mukhopadhyay et al. 1989).Bojdov’A (1993) found that Trichoderma harzianum RK-1 successfully controlled Fusarium infection 

of Lentil.Bhat et al. (2003) and Singh, Mishra and Vyas (2007) reported that biocontrol agent T.viride and T.harzianum caused 

reduction in chickpea wilt and tomato wilt caused by F.oxysporum.Srivastava and Mishra (2008) used antagonistic fungi in seed 

dressing for the management of chickpea and pigeon pea wilt respectively. 

In present investigation all the two antagonists were quite effective but Trichoderma spp. gave best control of R.solani as also 

observed by Sharma (2003) and Agrawal (2002). The biological agents not only reduced the recovery of pathogen but also showed 

increase in potential of seed germination.Pandey and Upadhyay (2002) reported that T.viride causes loops and coiling of mycelium 

and rupture of cell wall of the pathogen. G.virens resulted in twisting, air bubbling and disintergration of the fungal hyphe, while 

T.harzianum causes severe vacuolation, shrinkage and coagulation of the cytoplasm of the fungal hyphae. Similar results were 

obtained by Mukherjee and Tripathi (2000) while screening G.virens against Rhizoctonia solani.Khandelwal (2009) found 

accumulation of conidia of G.virens around the mycelium of the pathogen caused bending shrinkage and breakage of the fungal 

hyphae. Mycelium of T.viride coiled around the mycelium of the pathogen and also caused hyphal bulging T.harzianum showed 

discontinuity and coagulation of protoplasm. 

 

II. MATERIALS AND METHODS 
Trichoderma viride and T. harzianum were used as biological agents. Their pure cultures were obtained from National Center of 

Fungal Taxonomy, IARI, and New Delhi and raised on PDA for seed treatment. Seed samples Id. Nos. 3527, 3529 and 3530, 3538 

with F. oxysporum and R. solani respectively were used (Table 2). For treating the seeds, 10ml of distilled water was added to 12day 

old culture plate and the suspension was diluted to 20ml. considering 20ml as stock solution 40, 80,120 and 240ml concentrations 

were made by adding water. 100 seeds per concentration for each pathogens F. oxysporum and R. solani (naturally infected) were 

taken at random, surface sterilized with 1% chlorine solution, soaked in suspension of T.viride and T.harzianum separately for 5h and 
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sown in petriplates(20 seeds/petriplate) for 8 days. Observations were taken on seed germination and pathogen incidence along with 

infected seedlings.  

III. RESULTS AND DISCUSSION 

Pure culture suspension of T.viride and T. harzianum and their four diluted concentration viz. 20ml, 40ml, 80ml and 120ml were used 

for seed treatment. Both T.viride and T.harzianum were antagonistic and inhibited growth of F.oxysporum However, the antagonistic 

effect of T.viride was better than T.harzianum. 

T.viride (Tables-1; Fig.-1, C &  D) 

The result shows that seed treatment with bio-agents reduced pathogen incidence significantly in all five concentration as compared 

to control. Maximum control of F.oxysporum incidence (71.15%) and infected seedling (85.0%) was obtained when T.viride was 

applied as 80ml concentration which was followed by 20ml concentration. Control of pathogen incidence (42.3%), infected seedlings 

(60%) and seed germination (76.25%) was low in 120ml concentration (Fig.-1C, D). 

T. harzianum (Tables -1; Fig.1 A, B & C) 

All the five concentration of T.harzianum was significant in controlling the pathogen incidence and seedling infection over the check. 

The seed germination also enhanced except in 20ml dilution for F.oxysporum infected seeds. 

In F.oxysporum infected seeds, the maximum control for pathogen incidence 56% to 80% and infected seedling 47.61% to 92.86% 

was observed in 20ml-240ml dilutions of T.harzianum. Of these 80ml gave best control showing poor recovery of pathogen and good 

germination percentage (Fig.-1A,B & C). 

Germination was significant in all concentration (81-95%) except in 20 ml (81%) as compared to control (76%) Statistically all the 

five concentration of T.viride proved superior for control of F.oxysporum.Various fungal and bacteria antagonists have been tried for 

control of Fusarium wilt in lentil. The most commonly used are B.subtiles, Rhizobium eguminosorum,Glicladium virens, T.viride, 

Streptomyces gourgereti, Streptomyces sp. (Essalmani and Lahlou, 2003; Singh and Mukhopadhyay, 2002; Mehrotra and Cladius, 

1972).In present study the antagonistic effects of T. harzianum and T.viride, were studied in SBM and all were found antagonists to 

Rhizoctonia solani and F.oxysporum. The antagonistic effects of T.harzianum was the highest followed by T.viride in case of 

Fusarium wilt. Similar results were found by Ujevic et al. (1970).They observed that isolates of Pseudomonas, Erwinia, Rhizobium, 

Pencillium expansum and Tricoderma lignorum were antagonistic to F. oxysporum on lentil. Tricoderma harzianum and Tricoderma 

konigii showed antagonism against the lentil wilt pathogen in laboratory (Saxena and Mukhopadhyay 1987; Mukhopadhyay et al. 

1989).Bojdov’A (1993) found that Trichoderma harzianum RK-1 successfully control led Fusarium infection of Lentil.Bhat et al. 

(2003) and Singh, Mishra and Vyas (2007) reported that biocontrol agent T.viride and T.harzianum caused reduction in chickpea wilt 

and tomato wilt caused by F.oxysporum. T.viride, T.harzianum and VAM fungi G.mosseae and G.fascicutum brought about 

significant reduction in pathogenic effect by F.oxysporum on brinjal, but T.viride and T.harzianum gave best control (Abdul Hamid 

wani, 2005).Srivastava and Mishra (2008) used antagonistic fungi in seed dressing for the management of chickpea and pigeon pea 

wilt respectively.In present investigation all the two antagonists were quite effective but Trichoderma spp. gave best control of 

R.solani as also observed by Sharma (2003) and Agrawal (2002). The biological agents not only reduced the recovery of pathogen 

but also showed increase in potential of seed germination.Pandey and Upadhyay (2002) reported that T.viride causes loops and coiling 

of mycelium and rupture of cell wall of the pathogen. G.virens resulted in twisting, air bubbling and disintergration of the fungal 

hyphe, while T.harzianum causes severe vacuolation, shrinkage and coagulation of the cytoplasm of the fungal hyphae. Similar results 

were obtained Mukherjee and Tripathi (2000) while screening G.virens against Rhizoctonia solani.Khandelwal (2009) found 

accumulation of conidia of G.virens around the mycelium of the pathogen caused bending shrinkage and breakage of the fungal 

hyphae. Mycelium of T.viride coiled around the mycelium of the pathogen and also caused hyphal bulging T.harzianum showed 

discontinuity and coagulation of protoplasm.Works on the effect of non-volatile compounds of Trichoderma on some more pathogens 

such as Botrytis fabae (Barakat et al., 2014, Fusarium moniliforme (Kumar et al., 2012) and other Fusarium species (Sain and Pandey, 

2016) have been reported. But very few such   works appear to have been done against F. oxysporum wilt pathogen of lentil. Therefore, 

the antagonist, the T. viride may be chosen to be the most promising biocontrol agent for F. oxysporum. 

 

IV. Declaration 

The author declare that they have no competing interests. 

V. Acknowledgements 

Authors are grateful to the Director, Mr. Om Maheshwari and Mr. Pramod Maheshwari Career point university, Kota 

(Rajasthan) for providing library and laboratory facilities. 

 

VI. REFERENCES 

[1]Agarwal, P. 2002. Studies on seed-borne microflora of black gram and soybean. Ph.D. Thesis Univ. of Raj., jaipur. 

[2]Bhat, Z.A.; Bhat, M.A. and Shawl, A.S. 2003. Comparative efficacy of biocontrol agents, botanical extract and fungicides in the 

management of chickpea wilt caused by F. oxysporum f. sp. ciceri. Proceed. National Seminar on Recent Advances in Plant Sciences 

Research, pp 45. 

[3]Bojdov, A.J. 1993.Application of biological plant protection methods in organic agriculture. In: Integrovane systemy 

haspod’arenia na pode.  

[4] Barakat F. M., Abada K. A., Abou-Zeid N. M., El-Gammal Y. H. E., (2014) Effect of Volatile and Non-Volatile Compounds 

of Trichoderma spp. on Botrytis Fabae the Causative Agent of Faba Bean Chocolate Spot, American Journal of Life Sciences. 2, (6-

2), 11-18. 

[5] Directorate of Economics Statistics (2020). Agricultural Statistics at a Glance 2019 Government of India Ministry of Agriculture 

and Farmers Welfare Department of Agriculture, Cooperation and Farmers Welfare Directorate of Economics and Statistics. 

Available online at: http://eands.dacnet.nic.in 

[6] Erskine W (1997). Lessons for breeders from landraces of lentil. Euphytica 93: 107–112.  

http://www.ijcrt.org/
http://eands.dacnet.nic.in/


www.ijcrt.org                                                         © 2022 IJCRT | Volume 10, Issue 12 December 2022 | ISSN: 2320-2882 

IJCRT2212199 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b742 
 

[7] Essalmani, H. and Lahlou, H. 2003. Bioprotection mechanism of lentil plant by Rhizobium leguminosarum against Fusarium 

oxysporum f. sp. lentis. Comptes Rendus Biologies. 326:12, 1163-1173. 

[8] Ford RR, Taylor PWJ (2003). Construction of an intraspecific linkage map of lentil (Lens culinaris ssp. Culinaris). Theor. 

Appl.Genet. 107: 910-916. 

[9] Kumar, P., Misra, A.K., Dinesh, R. M., D.R & Gupta, V.K. (2012). Biocontrol potential of Trichoderma species against mango 

malformation pathogens. Archies of Phytop. & Pl. Prot. 45(10) 1237-1245. 

[10] Khandelwal, C. 2009. Integrated management of seed-borne and soil-invade pathogen of Vigna mungo (L.) Hepper and 

Cyamopsis tetragonolobe (L) Taub. Ph.D. Thisis, Univ. Raj. Jaipur. 

[11] Mukherjee, S. and Tripathi, H.S. 2000. Biological and chemical control of wilt complex of fresh bean. J. Mycol.Pl. Pathol.30: 

380-385. 

[12] Mukhopadhya, A.N.; Kaur, N. and Saxena, H.C. 1989.Biological control of soil-borne diseases of chickpea and lentil. Indian 

Phytopathology. 42 :315.[13] Mehrotra, R. S and Caludius, G. R (1972)    Biological control of the root rot and wilt diseases of Lens 

culinaris medic.Plant and soil 37(3): 657-664. 

[14] Pandey, K.K. and Upadhyay, J.P. 2002. Microbial population from Rhizosphere and non-rhizosphere soil of pigeonpea. 

Screening for resident antagonist a mode of mycoparsitism. J. Mycol. Pl. Pathol. 30: 7-10. 

[15] Pooja, 2005. Legumes. Economic botany. Discovery Publishing House New Delhi. 271-272 pp. 

[16] Ram, B., and Punia, S. S. (2018). Effect of seed priming and foliar urea spray on yield and economics in lentil (Lens culinaris) 

under rainfed condition. Int. J. Agric. Sci. 10, 5801–5803. Available online 

at: http://www.bioinfopublication.org/jouarchive.php?opt=&jouid=BPJ0000217 (accessed March 30, 2021). 

[17] Sain, S.K. and Pandey, A.K. (2016). Spectrum of three isolates of Trichoderma harzianum Rifai against important fungal 

diseases of tomato. 6th International Conference Plant Pathogens and People. Feb.23-27, New Delhi, India 

[18] Sharma, S. 2003. Studies on microorganisms associated with cotton seed and lint. Ph.D. Thesis, Univ. Raj. Jaipur. 

[19] Srivastava, K.C. and Mishra, C.P. 2008. Cultural and chemical control of blight of cord bean, Ann. Pl. protect. Sci. 16(1): 

139-142. 

[20] Singh, G. and Mukhopadhyay, A.N. 2002.Legume research Department of plant pathology G.B.P.U.A and T. Pantnagar. 23(2): 

133-135. 

[21] Saxena, H.C. and Mukhopadhyay, A.N. 1987. Biological control of wilt complex in lentil. Indian Jour. Mycology and Plant 

Pathology.17:123. 

 

 

Figure-1 (A, B, C and C, D) 
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VII. TABLE 1: CONTROL OF SEED-BORNE INFECTION OF FUSARIUM  OXYSPORUM  BY TRICHODERMA  

HARZIANUM AND T. VIRIDE 

 

 

Concentration 
Germination (%) 

Seedling Infection Control (%) Pathogen Incidence Control (%) 

20 ml 87.5 17.5 85 17 76 1.2 73.33 1.2 66.34 1.75 70.83 1.75 

                          

 40 ml 90 18 81.25 16.25 65 1.75 77.77 1.5 61.53 2 83.33 1 

                          

 80 ml 93.78 18.6 86.25 17.25 85 0.75 68.88 1.4 71.15 1.5 66.66 2 

                          

 120 ml 76.25 15.25 81.25 16.25 60 2 55.55 2 42.3 3 58.33 2.5 

                          

240 ml 81.25 16.25 90 18 75 1.25 61.11 1.75 66.34 1.75 60 2.4 

                          

Control 71 14.2 75 15 - 5 - 4.5 - 5.2 - 6 

 
 

http://www.ijcrt.org/

