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Abstract 

 The soils of Forest College and Research Institute were surveyed for the occurrence 

and abundance of Arbuscular Mycorrhizal Fungal spores (AMF) in the rhizosphere region of 

selected tree species. The percent infections and VAM spore load in root sample of selected 

15 trees were estimated. Maximum VAM infection and spore load in rhizosphere soil is 

found in Peltophorum pterocarpum and Dicrostachys cineraria. Minimum infection of VAM 

and spore load is found in the rhizosphere soil of Sapindus emarginatus. 
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1. Introduction 

Mycorrhiza means fungus- root, it is the symbiotic association between fungi and the 

roots of higher plants. Vesicular arbuscular mycorrhizal fungi (VAM) or most commonly 

known Arbuscular Mycorrhizal Fungi (AMF) are ubiquitous in their distribution and occur 

abundantly (Harley and Smith, 1983). Most of the tropical and sub-tropical trees form 

dynamic association of VAM fungi. VAM fungi are responsible for enhanced uptake of 

mineral nutrients especially phosphorus from the soil and thereby enhances the growth and 

vigor of host plant (Mosse, 1972; Barea et al., 1988).  

 Nearly about 80% of all terrestrial plant species have endomycorrhizal association 

i.e. Vesicular Arbuscular Mycorrhiza (VAM) or Arbuscular Mycorrhizal (AM) symbiosis. 

Different functionally diverse VAM fungi can simultaneously colonize a single root segment. 

To understand the ecology of plant fungus interaction in natural ecosystems it is important to 

identify Arbuscular mycorrhizal fungi that specifically colonize roots of plant species. 

            The occurrence of endotrophic mycorrhizal fungus in agarwood plant  

Aquillaria agallocha (Roxb) was reported by Venkataramanan et.al. (1985). Vesicles were 
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abundant in the entire infected roots, about 3-4 per microscopic field they are Spherical to 

elliptical in shape 10µm diameter and up to 13µm in size, deeply stained. Some vesicles 

contained young spore and hyphae running parallel to the long axis of the roots, inter and 

intra cellular measuring 3.0µm, no difference was noted in the width of the external and 

internal hyphae. The root pieces were infected to an extent of 75% of the length, only the fine 

lateral branches of the roots, showed the endophyte. In older segments, it was absent or 

sparsely distributed. The VAM fungi is associated with various types of forest soil such as 

mangrove vegetation  (Mohan Kumar and Mahadevan 1986), tropical forest soils (Mohan 

kumar and Mahadevan 1988 c), Scrub jungle forest (Parameshwaran and Augustine 1988) 

etc. 

VAM population is inversely co-related to degree of soil degradation irrespective of 

soil depth in all sites. The bulk density is negatively co-related to the distribution of VAM 

population in all sites. It suggested that degree of soil degradation exerted a major impact on 

the distribution of VAM fungi in forest soil (Singh and Kapoor., 1999). Hyphal networks of 

VAM fungi contribute significantly to the development of soil aggregates and hence to soil 

conservation. Many authors had reported the dynamic association of VAM fungi in the 

majority of tropical and sub-tropical trees,  Prosopis julifera, Zizyphus jujuba (Kaushik et 

al.1992), Bambusa balcoa, B. vulgaris & B. tulda (Bhattachariya et al.1995), Tectona 

grandis, Gmelina arborea & Michelia champaca (Rani et al. 1995), Prosopis julifera , 

Acacia nilotica , Azadiracta indica (Mohan et al. 1995), Michelia champaca and Toona 

ciliate, Albizzia lebbeck, Grewilia robusta, Madhuca longifolia, Acacia auriculiformis, 

Dalbergia sisoo Delonix regia, Dendrocalamus strictus and Albizzia lebbeck (Thapar et al. 

1992). 

Hence the current investigation was carried out with following objectives 

1. To screen of 15 species of dominant trees of dry deciduous forest for VAM infection  

2. To estimate of VAM infection percentage (%) in selected tree species and  

3. To estimate VAM spore load in the rhizosphere zone of the selected tree species. 

 

Materials and Methods 

    The present study was undertaken in order to screen for the isolation and presence 

of VAM spores and estimation of VAM infection in different tree species. With the view of 

fulfilling the objectives envisaged, samples were collected from thorn scrub jungle forest at 

the foot hills of Nilgiris 
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Estimation of AM fungal spores in soil 

Vesicular Arbuscular Mycorrhizal (AM) fungal spores were isolated from rhizosphere 

and non-rhizosphere soil by wet sieving and decantation technique (Gerdermann and 

Nicolson, 1963). Soil samples (100 g) were taken in a one liter beaker and water (1000 ml) 

was added and stirred well and kept undisturbed for 1 min. The aqueous portion was passed 

into five sets of sieves of 1 mm, 450 m, 300 m, 250 m, 105 m, 53 m and 25 m.  

Residues from 450 m, 300 m, 250 m and 105 m sieves were collected and pooled and 

the volume made up to 100 ml.  Spore count was taken, in every 2 ml of the suspension, 

using a binocular microscope.  The spore number was expressed as number of spores per 

gram of soil. 

 

Examination of AM fungal infection in bamboo roots 

The AM colonization was estimated by adopting the procedure described by Phillips 

and Hayman (1970).Plants roots were collected and washed carefully to remove the adhering 

soil particles.  The roots were cut into approximately 2 cm segments.  The root bits were 

immersed in 10 per cent potassium hydroxide solution and autoclaved for 15 min. at 10 lbs 

pressure.   

             After this, the potassium hydroxide was decanted and immersed in two per cent 

hydrochloric acid for 15 min to neutralize the excess potassium hydroxide present. The root 

bits were then immersed in 30 per cent hydrogen peroxide solution for 15-30min.  The 

hydrogen peroxide solution was decanted and the root bits were rinsed with water and then 

washed with tap water and stained with 0.05 per cent tryphan blue in lactic acid; glycerol; 

distilled water (1:2:2 v/v) for 24 hours. The excess stain was removed by treating the root 

pieces with lacto phenol.  Mycorrhizal infection in the root pieces was observed using a 

binocular microscope (10 x).The per cent mycorrhizal colonization was then calculated as, 

          Number of positive segments 

  Per cent infection = -------------------------------------------------- x 100 

Total number of root segments observed 

Result and Discussion 

The AM fungi (AMF) provide mineral nutrients to their plant hosts in exchange for 

carbohydrates. Although the fungi comprise only 150-170 asexual morphotypes, or species, 

this mutualism is found in the roots of 70 to 80 percent of terrestrial plant species. In nutrient-

poor soils of the humid tropics, many late-successional trees are obligately dependent on 
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AMF and only grow beyond seed reserves if infected. Therefore, studying AM ecology 

would improve understanding of tropical forest functioning, especially of plant succession 

and reforestation in old pasture.  

 All the tree species selected from Thorn scrub jungle forest areas showed AM 

colonization and spore population in their respective rhizosphere soils. Arbuscular 

mycorrhizal colonization and spore population varied significantly in different tree species 

Table.1. The variation in the percentage of colonization in the roots and AM fungal spore 

population in the rhizosphere soils of different forest trees recorded in the present study 

explain that the tree species with regard to mycorrhizal colonization had a narrow to broad 

range of colonization. The present results of the study are in consistent with the reports of 

earlier studies (Muthukumar and Udaiyan, 2000; Ragupathy and Mahadevan 1993). Onguene 

and Kuyper (2001) reported the variation in AM colonization in different trees from the rain 

forest of South Cameroon. The variation may be the result of variable host susceptibility 

diverse type of AM fungi in the rhizosphere soils of individual plant species. The 

involvement of intercellular or intracellular mycorrhizal associations or association of more 

than one mycorrhizal fungus with single host tree might be attributed to their physiological, 

ecological, and genetical variability (Mehrotra 1998). 

                The percentage of root infection observed in root samples of selected species varied 

between 28-92%. The lower infection was observed in Sapindus emarginatus (28%). The 

maximum infection was observed in Peltophorum pterocarpum (92%). The percent infection 

in other forest trees viz., Pongamia pinnata, Ailanthus excelsa, Dicorstachys cineraria &  

Acacia nilotica were 89%, 87%, 83% & 80% respectively.Percentage of VAM infection and 

total number of VAM spores confirms the wide spread occurrence of AMF in soils of forest 

areas of Thorn Scrub Jungle Forest. The variation in percent root colonization may be due 

seasonal sporulation & seasonal variation in the development of host plant.  The variation 

found may be also due to nutrient availability in soils (Muthukumar and Udaiyan, 2000).This 

variation observed may be due to variable host susceptibility, diverse type of AM fungi in 

rhizophore soils of individual tree species, host efficiency in soil resource capture and 

utilization, soil type & other edapo-climatic factors (Abbot & Robson, 1990).VAM spore 

load / g of the soil varied between (2.3-8.6). The highest spore load was found in 

Dicrostachys cineraria and lowest spore load is found in Sapindus emarginatus. 

Mycorrhization of forest plants have recently been considered as a substitute for chemical 

fertilization towards better management of tropical forest. 
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            The AM fungal spore number recorded in the present study is more than the 

previously reported from tropics (Al-Garni and Daft,1990; Jasper  et al. 1990; Neeraj et 

al.1991; Parvathi et al 1984) which contradicts the view that perennial ecosystems contain 

fewer spores than fields subjected to annual disturbance (Hayman 1982). The features 

favoring the higher populations may either be due to conducive edaphic conditions for 

sporulation like low nutrient status, high aeration and optimum moisture or the undisturbed 

conditions of the soils spores (Chulan and Omar 1991). Spore population is affected by a 

wide range of soil, climatic, fungal and host factors (Anderson et al 1992). The observation of 

the present study indicates the variation of colonization irrespective of the spore number that 

supports the previous reports (Alexander et al. 1992). AM fungal distribution, AM 

colonization and mycorrhizal efficiency might be influenced by soil, pH, organic matter, 

moisture and nutrient status of forest floor. The pH is known to control the availability of 

nutrients from the soils to plants thereby regulating the status of mycorrhiza (Baylis, 1967). 

In an undisturbed ecosystem, higher spore population was quite natural as AM fungal spores 

tended to be higher and the population diversity was higher in native undisturbed forest than 

the disturbed and replanted areas (Moriera souza et al 2003; Sieverding 1991). 

            Many researchers found positive relationship between AM colonization and spore 

population (Bhatia et al.1996) found high root colonization followed high number of spores 

in surrounding soils while Cruz et al. (2004) found low frequency of colonization when the 

number of spore was high and vice versa. Incidence of arbuscules was reported to be 

moisture related. Many authors reported no significant relationship between AM colonization 

and spore population (Chulan and Omar 1991). It might be due to the different gradients by 

soil and the strong effect of tree factors on the formation, function and adaptation of the 

fungus to the respective soil conditions.  

VAM spores were isolated in all the tree species. But the species like Azadirachta 

indica, Pongamia pinnata, Dicrochostachys cinenaria, Tamarindus indica, Ailanthus excelsa, 

and Prosopis juliflora showed maximum VAM spores when compared to the others. 

Ragupathy and Mahadevan (1993) also reported the dominance of the VAM spores in 

different tree species. Different life duration of the different host plants had been reported to 

be the controlling factors of the species composition of AM fungi (Muthukumar and Udaiyan 

2000). There was also great diversity of mycorrhizal fungi often associated with the same 

plant (Barea et al 1988). Climatic seasons seem to be more influential on distribution and 

abundance of mycorrhizal spores. 
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Conclusion   

Hence, forest trees are dependent on mycorrhiza for nutrients. mycorrhization of 

forest trees have recently been considered as the substitute of chemical fertilization avoiding 

environment pollution towards better management of tropical forests. More studies are being 

emphasized to select the suitable indigenous AM fungal strains for the establishment of the 

forests and to make the foresters and people conscious about the role of mycorrhiza as a tools 

to maintain and manage the forests in an environmentally friendly. Specific mycorrhiza will 

play a significant role in regeneration of forest. 

 
Table.1 List of Tree Species selected for VAM infection 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

S.No Species name Family name 
1 Acacia leucophloea Fabaceae 

2 Acacia nilotica  Fabaceae 

3 Ailanthus excelsa Simaroubaceae 
4 Azadirachta indica Meliaceae 
5 Cassia hybrid Fabaceae 

6 Cassia siamea  Fabaceae 

7 Chloroxylon swietenia Rutaceae 
8 Dichrostachys cineraria Fabaceae 

9 Ficus benghalensis Moraceae 

10 Hardwickia binata  Fabaceae 

11 Peltophorum pterocarpum Fabaceae 

12 Pongamia pinnata Leguminaceae 
13 Prosopis juliflora Fabaceae 

14 Sapindus emarginatus Sapindaceae 
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