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Introduction 
 

The close vicinity of plant roots is inhabited 

by a population of specific microbes 

depending upon the type of exudates (sugars, 

amino acids or many other compounds) 

released from the root surface and that region 

of microbe and plant interaction is known as 

rhizosphere (Berg and Smalla, 2009). 

Rhizospheric soil is one of the richest sources 

of microbial community and these soils 

possess very huge diversity of both beneficial 

and pathogenic microbes. Different microbe’s 

viz. bacteria, fungi, oomycetes, algae, viruses, 

nematodes, protists etc. are present in the 

rhizosphere. These microbiota species either 

have beneficial/ detrimental/ neutral or 

additive effects on plant growth and 
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In an expedition to find a solution against seed and soil borne infections, 

host-specific fungal flora assessment from the rhizosphere of rice, 

Sorghum, pigeonpea and urdbean was done. The rhizospheric soil of each 

crop was processed using serial dilution method. In cultivated soil 

(control), total 11 mycoflora viz. Aspergillus spp, A. terreus, A. niger, A. 

flavus, Penicillium spp., Fusarium oxysporum, Fusarium spp., Curvularia 

lunata, Rhizopus spp., Neurospara sitophila and Trichoderma spp. were 

found. However, the specific recruitment of rhizospheric mycoflora by the 

individual host was recorded which might be because of specific root 

exudates released by host. Highest mycoflora was associated with Sorghum 

i.e., 14.85% (20DAS) and 25.74 % (40DAS) followed by rice and 

pigeonpea. Additionally, a progressive increase in mycoflora with the crop 

growth stage was also observed. The generated information could be 

utilized for sustaining agricultural production with the consideration of 

providing crop specific fungal consortia and healthy pesticide-free food. 
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development (Mendes et al., 2013; Xiong et 

al., 2020). Plant roots releases various 

chemicals or compounds viz. exudates, 

metabolites or breakdown products into the 

rhizosphere soil to attract different microbes 

(Zhang et al., 2019). There are reports in 

which crop specific rhizospheric microbes 

have been reported like- in rice (Breidenbach 

et al., 2016), Sorghum and sunflower 

(Oberholster et al., 2018), pigeonpea 

(Jalander and Gachande 2018). Additionally, 

there exists report in which the effect of 

cultivar type, soil type and plant growth stage 

on the presence or absence of a particular 

microbe has reported in Sorghum (Schlemper 

et al., 2017). The rhizospheric microbes 

directly promote the plant growth by 

improving nutrient use efficiency and by 

activating the release of different growth 

promoting hormones. Along with this, these 

soil microbes also have direct (competition 

with pathogen) or indirect effect (activation of 

host defense mechanism) on the growth and 

development of pathogenic microbes 

(Nihorimbere et al., 2011). The use of these 

microbial species in the management of plant 

diseases has already kept pace but in future 

attempts could be made for the utilization of 

novel microbiota species over pesticides 

(Zuhaib et al., 2019). The identified microbial 

species could be efficiently used to tackle 

problems created by the use of chemical 

pesticides (Ciancio et al., 2019). Keeping in 

view, the less explored potential of flora 

present in the rhizosphere, present 

investigation was planned and executed. In 

this study, the mycoflora present in the 

rhizosphere of four crops viz. rice, Sorghum, 

pigeonpea and urdbean were identified under 

controlled environmental conditions with the 

aim to know the host-specificity of mycoflora 

and to enrich the specific groups of bioagents. 

These potential microbes will be helpful in 

finding out good alternative to sustain the 

crop yield without having chemical residues 

in food. 

Materials and Methods 

 

To assess the mycoflora from the rhizosphere 

of rice, Sorghum, pigeon pea and urdbean, the 

surface sterilized seeds of each plant species 

viz. Pusa Basmati-1 (rice), U.P. Chari-1 

(Sorghum), Pant U19 (urdbean) and UPAS 

120 (pigeon pea) were planted in pots filled 

with the soil collected from cultivated field. 

The experiment was conducted in two sets of 

conditions, in the first one- unsterilized soil 

was used while in second one- sterilized soil 

(autoclaved) was filled in the pots. The 

experiment was repeated twice under 

controlled environmental conditions and three 

replications of each crop were kept. 

Mycoflora count from each treatment was 

recorded at 20 and 40 days after sowing. The 

rhizospheric soil were taken from the vicinity 

of three plants of each crop while the 

remaining plants were taken out during the 

next observation to assess mycoflora 

association with plant growth stages as 

whether they are further changed in number 

or not. Additionally, soil samples were also 

taken from top 5 cm soil layer of each crop 

and control. The isolation of mycoflora was 

carried out using the serial dilution method in 

which 1 gm soil was suspended in 10 ml 

sterilized distilled water, mixed for 20 

minutes then left for soil sedimentation. 

Further 1 ml of suspension was taken out and 

mixed into 9 ml sterilized water for further 

serial dilution. Later on the prepared 

suspension (0.1 ml) was spread onto potato 

dextrose agar plates with the help of pre-

sterilized L shaped spreader and the 

inoculated plates were kept in an incubator at 

25±2°C. Colony counting on inoculated plates 

was done after 48 hours of inoculation. All 

fungal colonies were isolated, purified, 

identified on the basis of morphology and 

microscopically and same were maintained at 

4°C for further use. The identification of 

isolated fungi was made with the help of 

identification manuals (Ellis and Ellis, 1985), 
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photographs available on the websites and 

other relevant material related to fungal 

systematics. Along with this, the cultural 

characteristics like colony colour, growth, 

type of conidia and mycelium etc. were also 

recorded and compared to already available 

literature. 

 

Results and Discussion 

 

The results of present study show significant 

differences for the presence or absence of a 

crop specific mycoflora in the samples 

collected from different crop rhizospheres. 

Different fungal species were isolated from 

the cultivated soil viz., Aspergillus spp., A. 

terreus, A. niger, A. flavus, Penicillium spp., 

Fusarium oxysporum, Fusarium spp., 

Curvularia lunata, Rhizopus spp., Neurospara 

sitophila, Trichoderma spp. etc. These fungal 

species were identified using identification 

manuals and photographs related to fungal 

systematics and found akin as per manuals. 

The morphological details of different 

isolated rhizospheric mycoflora are given in 

Table 1. Relative analysis between different 

rhizospheric mycoflora species indicates the 

association of maximum fungi with the 

Sorghum rhizospheric soil followed by rice 

and pigeon pea (Table 2). From the rice 

rhizosphere, only Fusarium and Rhizopus spp. 

were isolated after 20 days of sowing, while 

after 40 days Aspergillus spp., A. terreus, A. 

flavus and Penicillium spp. in addition to 

Fusarium and Rhizopus were isolated (Table 

2). Overall, the number of fungal colony 

varies from 1 to 11. Maximum fungal 

colonies viz. A. flavus, Penicillium spp., 

Fusarium oxysporum, Rhizopus spp., 

Neurospara sitophila were isolated from the 

rhizosphere of Sorghum after 20 days of 

sowing whereas, during the last sampling 

(40DAS) one additional species i.e. A. terreus 

was also isolated. Likewise A. terreus and 

Rhizopus spp. were present in both pigeon pea 

and urdbean rhizosphere but Trichoderma 

spp. was present only in the rhizospheric soil 

taken from urdbean and that too in the last 

sampling (Table 2). Overall, Rhizopus spp. 

and A. terreus were the most prominent soil 

fungi isolated from the rhizosphere of all 

tested crops. Despite of presence in cultivated 

soil, A. niger and Curvularia lunata were not 

associated with the rhizospheric region of any 

crop. There was difference in the recruitment 

of mycoflora to the rhizospheric soil taken 

from a particular crop (Table 2). Additionally, 

the progressive increase of fungal association 

to individual host roots from first sampling to 

second one was also observed (Table 2). The 

present study indicated that each fungus has 

its specificity due to specific kind of exudates 

released by the roots of different crop plants. 

In addition to this, progression in the 

mycoflora population was also observed. This 

progression might be due to the release of 

specific exudates at different crop growth 

stages. In sterile soil, plant growth and 

development was poor (only visual 

observations, data not recorded) as compared 

to unsterilized soil which was due to the 

presence of microbial consortium in unsterile 

soils. This generated information could be 

utilized in plant health management i.e. we 

can apply the host specific beneficial 

microbial bioagents to avoid incompatibility 

among the rhizospheric fungi. The striking 

similarities with our study for the presence of 

some microbe’s viz. Fusarium, Aspergillus, 

Rhizopus and Penicillium in rice rhizosphere 

were recorded in various studies conducted by 

many workers (Wang et al., 2016; Leewijit et 

al., 2016; Potshangbam et al., 2017). Along 

with this, the information on the evaluation of 

some of the isolated microbes for their 

effectiveness as bioagents against plant 

pathogens and on crop growth & development 

has also been reported. In the sample from 

Sorghum and pigeon pea rhizosphere, 

Aspergillus spp., Curvularia spp., Fusarium, 

Rhizopus spp., Trichoderma spp., and 

Penicillium microbes were recorded in our 
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study which is also supported by the 

observations of many workers 

(Balasubramanian and Rangaswami, 1978; 

Patil and Thakur, 2019; Srivastava et al., 

2019). The observation of mycoflora 

progression with the growth stages of plants 

also collaborates with the previous studies in 

which root exudates released at different crop 

stages and type of cultivar had diversified 

effect on the population of rhizospheric 

microbes (Jalander and Gachande, 2018). 

This mycoflora variation in the rhizosphere of 

various crops might be because of 

antagonistic effect of one microbe on the 

other or because of various root/ seed 

exudates released by a particular crop 

(Balasubramanian and Rangaswami, 1978). 

This obtained information is a preliminary 

work in which we identified couple of 

rhizospheric fungi and in future these 

identified fungal species could be used in 

host-specific consortia development to 

improve soil properties and also sustainable 

crop cultivation. 

 

Table.1 Morphological comparison of different fungal species isolated from the rhizosphere of 

rice, Sorghum, pigeon pea and urdbean 

 

Sr.No. Name of Microbe Morphological characters 

1 Aspergillus sp. Creamish white growth; round hyaline spores 

2 Aspergillus terreus Tan or cinnamon brown colored colonies with white edge 

3 Aspergillus niger Black colonies (initially white) appressed 

4 Aspergillus flavus Yellow-green spores on the upper surface and reddish-gold 

pigmentation on the lower surface of Petri dish; Round spores 

5 Penicillium sp. Greyish green with white edge; powdery to velvety growth; 

Globose to sub-globose conidia 

6 Fusarium 

oxysporum 

Pinkish white cottony growth; hyaline macro- & microconidia 

7 Fusarium sp. Whitish colony with hyaline macro- & microconidia 

8 Curvularia lunata Greyish black colonies of fungus; conida 4 celled 

9 Rhizopus sp. Cottony, white coloured colony with black dot like sporangia; 

Ellipsoid conidia 

10 Neurospora 

sitophila 

Yellowish white growth; round macroconidia with 2-3 nuclei 

11 Trichoderma sp. Greenish white growth on the upper side of Petridish; transparent 

& round 
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Table.2 Determination of soil mycoflora collected from the rhizosphere of different crop plants 

 

Sr. 

No. 

Name of 

Microbes 

Name of crops Soil microbial 

population before 

seed sowing 

(Control) 

Rice Sorghum Pigeon pea Urdbean 

20 

DAS* 

40 

DAS 

20 

DAS 

40 

DAS 

20 

DAS 

40 

DAS 

20 

DAS 

40 

DAS 

1 Aspergillus 

spp. 

- 1 (5) - - - - - - 2 (1.98) 

2 Aspergillus 

terreus 

- 11 

(55.0) 

- 3 

(11.5) 

4 

(36.3) 

9 

(52.9) 

2  

(66.7) 

4 

(50.0) 

27 (26.7) 

3 Aspergillus 

niger 

- - - - - - - - 1 (0.99) 

4 Aspergillus 

flavus 

- 1 

(5.0) 

5 

(33.3) 

1 (3.8) 3 

(27.3) 

3 

(17.65) 

- - 15 (14.9) 

5 Penicillium 

spp. 

- 1 

(5.0) 

3 

(20.0) 

12 

(46.2) 

1 (9.1) 1 (5.9) - - 21 (20.8) 

6 Fusarium 

oxysporum 

- - 1 

(6.7) 

4 

(15.4) 

2 

(18.2) 

3 

(17.65) 

- - 10 (9.9) 

7 Fusarium spp. 2 (40.0) 3 

(15.0) 

- - - - - - 2 (1.98) 

8 Curvularia 

lunata 

- - - - - - - - 1 (0.99) 

9 Rhizopus spp. 3 (60.0) 3 

(15.0) 

2 

(13.3) 

2 (7.7) 1 (9.1) 1 (5.9) 1 (33.3) 1 

(12.5) 

15 (14.9) 

10 Neurospora 

sitophila 

- - 4 

(26.7) 

4 

(15.4) 

- - - - 4 (3.96) 

11 Trichoderma 

spp. 

- - - - - - - 3 

(37.5) 

3 (2.9) 

Total soil fungi 

Associated with 

rhizosphere 

5 20 15 26 11 17 3 8 101 

(Total soil fungi) 

* DAS: days after sowing; Dash symbol indicating No fungus associated with plant rhizosphere; Values in 

parethesis are percent microbial population within the sample; Values outside the parenthesis are individual 

fungal colonies. 
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