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Abstract: Effect of rhizosphere fungi on root hair curling and growth of Rhizobiun was studied. The 

number of curled root hair was found to be less in all the treatment. The presence of antibiotic 

substances in the metabolites is responsible for the inhibition. 
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I. INTRODUCTION 

Very few workers have studied the effect of fungal metabolite on the root hair curling. Bharadwaj and Dwivedi (1982) 

studied the effect of rhizosphere fungal metabolites on root hair curling and found that all the tested fungi inhibited the 

curling in the leguminous plant. Djordjenic et, al (1985) reported that nodulation genes involved in root hair curling. 

Gupta (1974) and kumar (1993) reported that fungal metabolites have toxic Substance which inhibits curling in 

leguminous plant. Mohan et al. (1994) studied the effect of 19 fungal metabolites on root hair curling and reported that 

almost all metabolites reduced the number of curled root hairs. 

Gupta (1971), Kumar (1993) and Jain (2001) studied the effect of fungal metabolites on the growth of Rhizobium and 

reported that some fungi inhibited the growth of Rhizobium in culture plate. 

 

Material and method  

 Seeds from test plant of Vicia faba were surface sterilized with .1% HgCl2 and thereafter washed thoroughly three 

times with sterilized distilled water. Seeds surface dried with whatmann filter paper no.44.they were transferred, then 

100 mm sterilized petri dish containing 15ml. sterilized cooled seedling agar medium of the following composition: 

CaHPO4 1.0g; MgSO4 7H2O 0.2 g; K2HPO4 0.2g; NaCl 0.2g; FeCl3 0.1g; Agar –agar 15g; distilled water 1000 ml. and 

pH 6.5. The Petri dishes were kept inverted to keep the radicles free from the medium and incubated for two days at 

250C. Culture tubes (8/ 1”) containing 35ml. of n-free medium of the following composition: CaCl2 0.1g; MgSO4 7H2O 

0.12g; KH2PO4 0.1g Na2HPO4 12 H2O 0.15g; Ferric citrate 0.005g; Mn, Cu, Zn, B and Mo in trace, distilled water 1000 

ml and pH 6.5 were autoclaved at 15 Ibs pressure for 15 minutes, were prepared for the further procedure.  

Seedling’s radicle was inserted at one end of the sterilized Fa0hraeus Slide cell and thereafter transferred gently in 

above sterilized culture tube. One ml of Rhizobium suspension and two ml different fungal metabolites were added in 

an individual tube. In order to obtain fungal metabolites, fungi were grown in sterilized liquid Czapek medium in 100 

ml conical flasks containing 25 ml of the medium of the following composition: KH2PO4 1.0g; MgSO4.7H2O 0.5g; KCl 

1.0g; FeSO4 trace, yeast power 0.5g; NaNO3 2.0g and distilled water 1000 ml. fungi were allowed to grow for 10 days 

at 250C and thereafter the content was filtered through Whatmann filter paper No. 44. Three uninoculated tubes were 

also kept side by side which served as control. Lower portion of the tubes was covered with black paper. The whole 

experiment was prepared aseptically. After 8 days of incubation at 250C curled roots hairs were counted under 

microscope and compared with control and data were subjected to ‘t’ test. 

Sixteen fungi were selected for the study. Fungal culture filtrates of 10 days old culture fungi were obtain as described 

earlier. Three sterilized paper disks (15mm dia.) were dipped for 1 minute into each fungus metabolite and were kept, 

as designed in plate, on sterilized medium in perti dish containing one ml. of homogenous Rhizobium suspension and 15 

ml. yeast extract mannital agar medium. One set paper dishes dipped in sterilized distilled water was kept as control. 
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Plates were incubated for two days at 250C. The extent of inhibition was assessed by measuring the distance from the 

disks to the edge of the zones of inhibition of bacterial growth.      
Table-1 Effect of dominant rhizosphere fungi on root hair curling. 

Name of fungi Average number of curled root hair Value of ‘t’ 

Control 

 

1.Mucor luteus 

 

2.Syncephalastrum racemosun 

 

3.Aspergillus flavus 

 

4.A. terreus 

 

5.A.luchuensis 

 

6.A.niger 

 

7.Penicillium citrinum 

 

8.Torula convolute 

 

9.Paecilomyces fusisporus 

 

10.Cladosporium cladosporioides 

 

11.Curvularia tetramera 

 

12.Curvularia lunata 

 

13.Alternaria humicola 

 

14.Trichoderma lignorum 

 

15.Fusarium udum 

 

16.White st. mycelium 

96 

 

28.33 

 

37.66 

 

30.66 

 

30.33 

 

27.00 

 

25.00 

 

35.66 

 

47.66 

 

43.00 

 

83.66 

 

46.00 

 

44.00 

 

59.00 

 

35.33 

 

33.00 

 

41.00 

- 

 

46.65** 

 

31.48** 

 

35.26** 

 

39.41** 

 

36.08** 

 

54.99** 

 

21.22** 

 

14.30** 

 

27.71** 

 

4.16** 

 

38.72** 

 

31.84** 

 

7.94** 

 

36.41** 

 

48.79** 

 

28.76** 

 

*Significant at 5% level 

**Significant at 1% level 

Table 2 Effect of dominant rhizosphere fungi on the growth of Rhizobium. 

Name of fungi Zone of inhibition zone (in m.m) 

Control 

 

1.Mucor luteus 

 

2.Syncephalastrum racemosum 

- 

 

- 

 

- 
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3.A. flavus 

 

4.A. terreus 

 

5.A. luchuensis 

 

6.A, niger 

 

7.Penicillium citrinum 

 

8.Torula convolute 

 

9.Paecilomyces fusisporus 

 

10.Cladosporium cladosporioides 

 

11.Curvularia tetramera 

 

12.Curvularia lunata 

 

13.Alternaria humicola 

 

14.Trichoderma lignorum 

 

15.Fusarium udum 

 

16.White st. mycelium 

 

- 

 

- 

 

4.5 

 

5.5 

 

2.5 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

II. RESULT AND DISCUSSION 

Effect of fungal filtrates of rhizosphere fungi on the root hair curlings has been studied by a few workers, Bharadwaj 

(1970) reported that the fungal metabolites of some fungi enhanced while others reduced the number of curled root 

hairs. This is attributed to the presence of antibiotic substances in culture filtrates. Singh (1970) found less number of 

curled root hairs in presence of fungal metabolites. Mohan et. al (1994) reported that the rhizosphere fungal metabolites 

inhibited the number of curled root hair in Glycine max.  

In the present study, the effect of fungal culture filtrates on root hair curling was studied by the method followed by 

Fa0haraes (1957). The number of curled root hairs was found to be less in all the treatments (Table-1). 

Fungal metabolites inhibit the growth of Rhizobium due to the presence of antibiotic and other toxic substance as 

reported by Allen and Allen (1950), Robison (1945), Ruschmann (1951) and Dorn (1956). The present finding is in 

accordance with Allen and Allen (1950) and Robison. 

A large number of workers have published papers on the interaction between Rhizobium and fungi. The following fungi 

have been found to exert an antibiotic effect on Rhizobium, eg., A. flavus (Allen and Allen, 1950), P. claviforme And A. 

niger (Ruschmann, 1951) P. expansum (Stolp, 1952), A. wentii (Robison, 1945) P. notatum (Gregory et. al 1952), F. 

lini (Dorn1956) and Trichoderma lignorum (Gregory et. al1 952). Bharadwaj (1970) reported that a few fungi secreted 

antibiotic substances in their metabolites, which inhibited the growth of various strains of Rhizobium. 

In the present investigation it has been found that only three fungi viz,. A. niger, A. luchuensis, and Penicillium citrinum 

were found to secrete such substances which inhibited the growth of Rhizobium. A. niger inhibited maximum growth of 

Rhizobium in comparison to other (Table-2). 
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The reason for the above inhibition may be due to the presence of antibiotic substances in the metabolites. 
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