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Abstract 

Mycorrhizae are symbiotic associations between a soil-borne fungus and plant root. 

Arbuscular mycorrhizal fungi (AMF) are the most common type of mycorrhizal associations 

occurring in plants. AMF can increase plant growth mainly by improving nutrient uptake and 

making plants resistant to several biotic and abiotic stresses. Thus, AMF could be referred to as an 

important biofertilizer for the crop production. However, in Sri Lankan context, seems the 

knowledge and use of AMF is limited, though there is a great potential of using AMF for 

sustainable crop production and forestry. This review provides an overview on the benefits of AMF 

for agriculture and forestry with the studies that have been carried out to attain them, in Sri Lanka. 
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Introduction  

The indiscriminate use of chemical fertilizer in agricultural crop production has caused 

adverse effects on the soil productivity and environmental quality throughout the world. However, 

the human needs should be satisfied with conserving natural resources and maintaining or 

improving the quality of the environment (Bagyaraj 2014). Therefore, the use of biofertilizer for 

soil fertility management is currently trended in sustainable farming due to their beneficial effects 

on the soil, plants, animals and human health. Among the microorganisms used in biofertilizer, 

arbuscular mycorrhizal fungi (AMF) are important candidates and recommended for sustainable 

agriculture (Goltapeh et al. 2008, Bagyaraj 2014, Sadhana 2014). 

The conservation of prevailing forest cover and restoration of degraded forests have become 

necessary in worldwide. In these processes, re-establishment of soil microbes also crucial while 

considering the aboveground vegetation (Edirisinghe & Madawala 2017), as they ensure the 

resilience of the restored ecosystem (Wardle et al. 2004). Arbuscular mycorrhizal fungi are 

important group of soil microorganisms and several studies have addressed their contribution in the 

restoration of ecosystems (Lakmali et al. 2019). Therefore, AMF could be used as tools for 

sustainable forest management. 
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Mycorrhizae are the symbiotic associations between a soilborne fungus and the roots of a 

plant. The Greek term ‘mycorrhiza’, which literally means ‘fungus roots’, was first introduced by 

Albert Bernard Frank in 1885 (Siddiqui & Pichtel 2008). Since this association is mutualistic, each 

organism gets benefitted; the fungus is provided with carbon by the host plant and in return they 

increase the ability of water and nutrient acquisition from the soil through extending the root 

surface area (Entry et al. 1999, Harrier & Watson 2004, Smith & Read 2010). It is estimated that 

86% of all angiosperms are mycorrhizal; most abundant in terrestrial ecosystems except saline, 

extremely cold or disturbed habitats (Brundrett 2009, van der Heijden et al. 2015). Also, the fossil 

and molecular evidences have been proven that the land colonization of first plants would not 

possible without mycorrhizae (Fortin et al. 2009). Further, hosting of mycorrhizae is much more 

energy effective to the plant than producing plant roots (Marshall & Perry 1987) 

There are three main types of mycorrhizae namely, ectomycorrhizae, endomycorrhizae and 

ectendomycorrhizae (Brundrett 2004). Arbuscular mycorrhizal fungi, a type of endomycorrhizae is 

the most common type of mycorrhizal association occurring in crops and have several important 

applications in agriculture (Brundrett 2009). Hence, this review will focus on the AMF, with 

concerning their applications in agricultural crop production and forestry mainly based on findings 

in Sri Lanka.  

 

Arbuscular Mycorrhizal Fungi (AMF) 

Arbuscular mycorrhizae, including the fungi belonging to the Phylum Glomeromycota 

(Schüßler et al. 2001), and are probably the ancestral form of mycorrhizae (Wang & Qiu 2006). 

Generally, AMF are regarded as obligate symbiotic biotrophs, as they cannot complete life cycle 

without a host plant supplying them with carbohydrates (glucose and sucrose) (Muchovej 2001, 

Harrison 2005, Hamel & Plenchette 2007, Martin et al. 2007, Goltapeh et al. 2008). It is reported 

that AMF form symbiotic associations with 80% of terrestrial plants such as trees, shrubs, forbs and 

grasses (Gregory 2006). 

The name ‘AMF’ derived as these fungi form characteristic finely branched hyphal 

structures, termed arbuscules, within cortical cells of plant roots (Douds & Millner 1999). The 

arbuscules may act as nutrient organs (or sites of nutrient exchange among symbionts) and 

important for fungal multiplication (Muchovej 2001, Gregory 2006). Also, some fungal species 

form terminal, globose, lipid rich structures, termed vesicles, inside the root cortex, with the storage 

function (Strullu et al. 1983, Peterson et al. 2004, Johnson & Gehring 2007). There are three 

families of AMF (Morton & Benny 1990, Morton & Bentivenga 1994); out of them, family 

Gigasporaceae (Genera Gigaspora and Scutellospora) produce only arbuscules, while 

Acaulosporaceae (Acaulospora and Entrophospora) and Glomaceae (Glomus and Sclerocystis) 

produce both arbuscules and vesicles (Douds & Millner 1999). Hence, formerly these associations 

had known as vesicular-arbuscular mycorrhizal (VAM) fungi (Martin et al. 2007). The criteria for 

identifying AMF in roots is the presence of these arbuscules and vesicles (Hayman 1983). 

However, after series of AMF classification, genera of Dentiscutata, Cetrospora, Racocerta also 

groped in the Family Gigasporaceae (Oehl et al. 2008, Morton & Msiska 2010).  

 

Table 1 AMF species/genera reported in plants and different ecosystems in Sri Lanka 

 
Plant/Ecosystem Identified Genera/Species Reference 

Tea Acaulospora, Glomus, Gigaspora Balasuriya et al. (1991) 

Coconut Glomus spp. Karunasinghe et al. (2009) 

Rubber Gigaspora margarita, Glomus 

fasciculatum 

Jayaratne et al. (1984), Jayaratna et 

al. (1986) 

Pepper Glomus mosseae, (now named as 

Funneliformis mosseae) Glomus spp. 
Mala et al. (2010), Kodithuwakku et 

al. (2016), Weerawardena & 

Bandara (2018) 

Up country vegetables (Leeks, 

Carrot and Lettuce) 

Glomus sinuosum, Glomus etunicatum  Rajapaksha & Ranasinghe (2007) 
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Table 1 Continued. 

 
Plant/Ecosystem Identified Genera/Species Reference 

Pennisetum ploystechyon  
L. and Puraria phaseoloides 

Glomus fasciculatum Pathiratna et al. (1990) 

Natural forests Glomus, Acaulaspora, Gigaspora, 
Scutellospora 

Edirisinghe & Madawala (2017), 

Mafaziya et al. (2019),  

Mafaziya & Madawala (2015) 

Eucalyptus plantation  Glomus, Acaulaspora, Gigaspora Edirisinghe & Madawala (2017) 

Restored Pinus stand Glomus, Gigaspora  Mafaziya & Madawala (2015) 

Degraded grassland Glomus, Acaulaspora, Scutellospora Mafaziya & Madawala (2015) 

 

These mutualistic soil fungi usually promote plant growth, increase nutrient uptake, 

ameliorate toxic soil effects, control root pest and diseases, and improve water usage and soil 

fertility (Halim 2009). Also, AMF influencing plant growth by binding soil particles into stable 

aggregates and improving soil texture and making the soil resistant to wind and erosion (Mafaziya 

& Madawala 2015, Lakmali et al. 2019).  

 

Arbuscular mycorrhizal fungi in plant nutrition 

In AMF associations, the fungus extends the root system via colonizing host plant’s root hairs 

by entering into the cortex cells (Douds & Millner 1999, Muchovej 2001). The fungal mycelium is 

capable of growing into the soil about 5-15 cm from the infected root and reaching into smaller 

pores than the plant’s own root hairs (Brady & Weil 2008). Thus, the interface between plants and 

soil environment is expanded; hence the growth and biomass accumulation of plants and yield 

improved mainly by mobilizing nutrients from the soil (Toro et al. 1998). Also, AMF change the 

soil enzyme activity and promote the plant growth particularly in the soils with low available P and 

neutral pH (Qin et al. 2020).  

Studies have shown that the target crops in Sri Lanka, usually not have taken up more than 

30% of added inorganic fertilizers (Seneviratne & Kulasooriya 1994). Mycorrhizae improve the 

plant uptake of added inorganic fertilizer by forming a bridge between the roots and the soil. A 

greenhouse experiment on the influence of mycorrhizae as a substitute for inorganic fertilizer 

conducted by Alawathugoda & Dahanayake (2014) in Sri Lanka and revealed that the growth and 

yield of tomato (Lycopersicon esculentum) and soybean (Glycine max) could be achieved as same 

as the recommended dose of inorganic fertilizer by the application of standard dose of AMF (2g/5L 

water) along with half of the recommended dose of inorganic fertilizer. A similar study was 

conducted by Dahanayake & Alawathugoda (2016) with two traditional rice (Oryza sativa) 

varieties of Sri Lanka and revealed that there was no significant difference in growth parameters 

between the rice plants supplied with the recommended dose of inorganic fertilizer and the 

commercially available mycorrhizae (2g/5L water) along with half of the recommended dose of 

inorganic fertilizer, suggesting that the mycorrhizae found to be a complement for half dose of 

inorganic fertilizer. 

However, the AMF colonization is depending on the type of fertilizer applied and the nutrient 

status of soil. Karunasinghe et al. (2009) who have assessed the effect of poultry manure and 

inorganic fertilizer on the AMF colonization in coconut (Cocos nucifera L.) revealed that the 

application of inorganic fertilizer decreases the AMF colonization. A negative correlation (r = -

0.67, p = 0.045) between the AMF colonization in exotic vegetables and soil available P was 

observed by Rajapaksha & Ranasinghe (2007) in Sri Lanka, indicating that the phosphorus (P) 

availability is the critical factor for AMF colonization. Weerawardena & Bandara (2018) also 

reported that the poor P levels in Sri Lankan soil may facilitate AMF colonization. Yapa et al. 

(2020) reported that the multifunctional microbial consortium in amended soil, with AMF in 

flooded rice soils in dry zone, Sri Lanka were capable of potentially increasing soil phosphorus. 

Conversely, Karunasinghe et al. (2009) observed high levels of colonization in coconut when added 

with poultry manure which has high levels of available P, suggesting the increased root 
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colonization could be due to the favourable conditions created by organic manure. Further, they 

observed soil nitrogen (N) (ammonium N) levels had a stimulatory effect on the AMF colonization. 

Jayaratne et al. (1984) reported that the addition of rock phosphate reduced the root colonization in 

Hevea seedlings. Balasuriya et al. (2000) who studied the effect of NPK fertilizer application on the 

natural incidence of AMF in tea (Camellia sinensis) plant roots in Sri Lanka and observed that the 

viable spore counts and root colonization (%) had not significantly been affected by levels of N and 

potassium (K), while the highest percentage of root colonization has reported when no P fertilizer 

added and the viable spore counts have significantly reduced with the increasing P fertilizer levels. 

It was also observed that no AMF colonization in the roots of maize in triple super phosphate (TSP) 

applied soil, in Dry zone, Sri Lanka and 25-60% of colonization was recorded with the addition of 

rock phosphate (Wanninayake et al. 2021). Pathiratna et al. (1990) also observed no increased 

growth or P uptake by inoculated AMF with the presence of apatite in soil of Sri Lanka, while the 

growth has increased considerably without soil added apatite. 

Kodithuwakku et al. (2016) and Mala et al. (2010) found the application of the AMF into 

nursery plants of black pepper (Piper nigrum L.) was given a significant impact on growth 

parameters, particularly rooting and root growth. Jayaratne et al. (1984) who have tested the effect 

of vesicular-arbuscular mycorrhizae on seedlings of Hevea and Pueraria phaseoloides in Sri 

Lanka, observed that there was a slight growth response of Hevea when inoculated with Gigaspora 

margarita in sterile soil, while the uptake of nutrients by mycorrhizal Hevea plants were not 

significantly different. However, mycorrhizal P. phaseoloides were shown a higher nutrient uptake 

than the non-mycorrhizal plants. Dahanayake & Alawathugoda (2015) observed significantly 

higher pod numbers in soybean plants provided with AMF. Further, Madhushan et al. (2020) 

revealed that yield of lowland rice (Oryza sativa) in dry zone, Sri Lanka could be enhanced by the 

periodical application of indigenous AMF inoculum, along with both conventional and organic 

nutrient management. 

 

Disease resistance 

Several studies have proven that AMF increase plant’s disease resistance against soilborne 

plant pathogens (Harrier & Watson 2004, Siddiqui & Pichtel 2008). However, the effectiveness of 

bio-control achieved by AMF is dependent on the AMF species involved, the substrate and host 

plant. Also, the protection given by AMF is not effective against all the pathogens and regulated by 

soil and other environmental conditions (Akhtar & Siddiqui 2008). Studies have shown AMF 

capable of protect plants against pathogens through various mechanisms including altering root 

growth and morphology, creating histopathological changes in the host root, making physiological 

and biochemical changes within the host, changing host nutrition, modifying mycorrhizosphere 

which affects microbial populations, competing for colonization sites and foods, activating defense 

mechanisms, and parasitism on nematodes (Siddiqui & Mahmood 1995, Akhtar & Siddiqui 2008, 

Bagyaraj 2014). 

Jayaratna et al. (1986) found that AMF (Gigaspora margarita) able to inhibit the white root 

disease in Hevea and Pueraria phaseoloides caused by the fungus Rigidoporus lignosus. Root 

infection of R. lignosus in Hevea seedlings was inhibited by G. margarita up to 240 days and it was 

about up to 60 days in P. phaseoloides, and thereafter the inhibition has been ceased. Further, they 

suggested that such tolerance to white root disease caused by G. margarita could be due to the 

enhanced uptake of P and other minerals, antibiotic production and/or stimulation of root 

phytoalexin production. 

 

Heavy metal tolerance and remediation from soil 

Arbuscular mycorrhizal fungi are also capable of alleviate metal toxicity of the host plants by 

restricting metal translocation from root to shoot (Leyval et al. 1997). The restricted translocation is 

mainly due to the adsorption or compartmentation within mycorrhizal fungal vacuoles (Turnau et 

al. 1993, Leyval et al. 1997, Joner et al. 2000). The mechanisms of surface adsorption involve ion-

exchange, complexation, crystallization and precipitation of metals on the cell wall components of 
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extra- and intra-radical hyphae (e.g. chitin, melanin and cellulose derivatives) or extracellular 

slime, which may reduce the intracellular accumulation of heavy metals and their effects on the 

processes of cytoplasm (Turnau et al. 1993, Galli et al. 1994, Denny & Ridge 1995). The 

mechanisms within fungal cells involve metal ion chelation by ligands like polyphosphates, 

metallothioneins and/or compartmentation within vacuoles (Turnau et al. 1993, Kaldorf et al. 1999, 

Joner et al. 2000). Therefore, AMF may increase plant establishment and survival in heavy metal 

polluted sites and could be used as a complement to immobilization strategies (Leyval et al. 2002). 

Also, since AMF penetrate into extremely small pores in soil, access contaminants and could be 

transported into the plant (Hutchinson et al. 2003, Siddiqui & Pichtel 2008). Therefore, in some 

cases mycorrhizal plants exhibit enhanced heavy metal uptake and root-to-shoot transportation 

(Siddiqui & Pichtel 2008). Hence AMF are beneficial in phytoremediation: the engineered use of 

green plants to remediate polluted sites. Therefore, inoculation of AMF with metal hyper-

accumulating plants may enhance the potential of phytoremediation and ultimately increases the 

agricultural production due to the alleviated soil stress (Siddiqui & Pichtel 2008). 

Sri Lankan farmers commonly practice conventional agriculture with using synthetic 

fertilizer, herbicides and pesticides. However, the continuous use of such agro-chemicals has 

resulted in heavy metal contamination in Sri Lankan agricultural soils. It has been found that the 

superphosphate fertilizer abundant in toxic metals and metalloids such as Cd, Pb, Hg, U, Cr and as 

(van Kauwenbergh 2002, Dissanayake & Chandrajith 2009). Such added Cd has been identified as 

a probable cause for chronic kidney disease of unknown aetiology (CKDu) which was reported 

during the last decade in farmers live in North Central Province of Sri Lanka (Nanayakkara et al. 

2012, Jayasumana et al. 2015). Implementing phytoremediation by intercropping of mycorrhizal 

plants would be a great solution to reduce accumulation of toxic metals in crop plants and 

subsequent movement through food chains.  

Water hyacinth (Eichhornia crassipes) has been identified as a phytoremediative aquatic 

plant. Gunathilakae et al. (2018) demonstrated that uptake of Cd could be enhanced by inoculating 

AMF to water hyacinth plants. They observed the highest shoot and root Cd concentrations in AMF 

inoculated plants. Further, both soil and water Cd concentrations were reduced in AMF inoculated 

treatments indicating that AMF could be used along with hyper-accumulative plants to clean up 

contaminated soil and water in Sri Lanka.  

 

Drought tolerance 

AMF enhance the ability of plants to tolerate detrimental effects caused by the water stress 

(Davies et al. 2002). The protection of host plants by AMF symbiosis has been explained by 

proposing several mechanisms, such as changes in phytohormones, enhanced leaf gas exchange and 

photosynthetic rate, direct hyphal uptake of water from the soil and transfer to the host plant, 

enhanced activity of enzymes engaged in anti-oxidant defence, assimilation of nitrates, enhanced 

uptake of water through improved root hydraulic conductivity, osmotic adjustment, and changes in 

elasticity of cell-wall (Quilambo 2003). However, AMF become ineffective in more severe drought 

conditions, when soil water potential ranged from -1.5 to -2.0 MPa hence, they can only alleviate 

moderate drought stresses in wheat (Bryla & Duniway 1997). Drought is the most frequent natural 

disaster affecting both crop production and livelihood of Sri Lanka (Chithranayana 2008), and it 

has been estimated that drought damages over half of the agricultural crops in Sri Lanka (Prasanna 

2018). Since AMF have the capacity to make plants tolerant for water scarce, could be used for 

mitigate such crop losses. Pavithra & Yapa (2018) have showed the adding of AMF can increase 

the growth and yield of soybean (Glycine max L.) in dry zone of Sri Lanka.  under water stressed 

conditions. As per their observations, the soil moisture content is higher in AMF inoculated 

treatments which indicates the AMF capable of increasing soil moisture. Further they addressed the 

observed drought tolerance is due to the plant responses such as osmotic adjustment. 

 

Interactions of AMF and other soil microorganisms 

The region of surrounding soil, influenced by AMF hyphae termed as the mycorrhizosphere  
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(Linderman 1991). Generally, the volume of mycorrhizosphere soil is larger than the volume of 

rhizosphere soil, as AMF modify the host root morphology (Linderman 1991). Also, root exudation 

in the mycorrhizosphere is different than in the rhizosphere, as AMF alter root exudation by 

qualitatively and quantitatively (Leyval & Berthelin 1993). Therefore, it is clear that the soil 

microbial communities in the mycorrhizosphere differ from those in the rhizosphere of non-

mycorrhizal plants and bulk soil (Garbaye 1991). The interaction of AMF with the 

mycorhizospheric microorganisms could be either beneficial or detrimental to both organisms. 

Arbuscular mycorrhizal fungi interact with several beneficial microorganisms and 

consequently the plant growth would be increased. Samarakoon & Yapa (2019) reported that the 

application of AMF and Bradyrhizobium japonicum together with organic manure could enhance 

the growth and seed nutrient quality of soybean (Glycine max L.). Also, Alawathugoda & 

Dahanayake (2014) and Dahanayake & Alawathugoda (2015, 2016) observed that soil treated with 

AMF, without inorganic fertilizer has given the highest soil microbial activity (emitted CO2 mg/kg 

of soil) in soybean and rice (Oryza sativa). Further, they have reported that there were larger and 

more numbers of root nodules presented in mycorrhizal treatments. Jayaratne et al. (1984) also 

found significantly higher root nodule formation in mycorrhizal P. phaseoloides in Sri Lanka.  

Jayawardhane & Yapa (2018) who studied on the microbial solubilization of Eppawala Rock 

Phosphate (ERP) revealed that application of AMF and Pseudomonas fluorescens together with 

biochar has the potential to solubilize ERP in short term applications. Also, Pathiratna et al. (1990) 

reported that presence of AMF could further enhance the multiplication of P dissolving bacteria, 

which was also stimulated by apatite (ERP). However, Kodithuwakku et al. (2016) have reported 

that the combined application of Trichoderma spp. and Pseudomonas fluorescens along with the 

AMF, Funneliformis mosseae (formally Glomus mosseae) in nursery plants of black pepper (Piper 

nigrum L.) grown in Sri Lanka, was not shown a significant impact on growth, compared to the 

non- AMF added plants.  

 

Arbuscular mycorrhizal fungi in sustainable forest management 

Arbuscular mycorrhizal fungi are known to enhance the growth of mature forest plants 

(Treseder 2013) and survival of seedlings (Davidson 2015). Gamage et al. (2004) have assessed the 

response of plant growth and AMF colonization in seedlings of four Syzygium spp. at different light 

and soil nutrient levels. The results showed were suggested that AMF colonization and plant 

growth will be highest under the canopy openings large enough to capture direct sunlight in P rich 

soils in Sri Lanka. 

Gunadasa et al. (2012) found that AMF could be used for the conservation and sustainable 

management of montane forests in Sri Lanka, during a preliminary study which was undertaken to 

investigate the effect of AMF on forest dieback in Hortain Plains. According to their findings, 

Syzygium rotundifolium saplings shown higher AMF colonization and total P contents, and reduced 

foliar heavy metal contents by the application of native AMF inoculum together with compost, 

indicating that AMF are able to enhance the potential of regeneration of native saplings in forest 

dieback areas. 

Natural and man-made disturbances in forest ecosystems in Sri Lanka resulted disruptions in 

prevailing soil AMF abundance and diversity. Edirisinghe & Madawala (2017) investigated that the 

change of AMF dynamics of a series of land use types viz., a mature forest, a regenerating 

Eucalyptus plantation and an untouched Eucalyptus plantation which represent a chronological 

sequence of events of a land conversion, from a mature forest to a Eucalyptus plantation. Mature 

forest has showed the highest diversity index, and significantly higher average spore counts and 

root colonization percentages than the other land use types, indicating that change of land use has 

drastically reduced their composition and abundance.  

Also, Mafaziya & Madawala (2015) who studied the abundance and richness of AMF in 

natural and semi natural land use types of upper Hantana area, Sri Lanka, reported similar 

observations: highest spore abundance in natural forest patch followed by restored pine stand, 

degraded grassland and Paraserianthes stand. However, restoration with pine has been impacted 
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positively on the soil micro biota within a relatively short period of time, because AMF richness in 

restored pine stand was similar to that of natural forest patch (Table 1). 

Similar to the above studies, Silva & Yapa (2010) observed reduced root colonization levels 

caused by soil disturbances in medicinal plants at Mihintale Sanctuary in Sri Lanka (Table 2). Also, 

they suggested the composition of AMF community could be used as a determinant of plant 

response for the disturbance of soil. 

 

Table 2 Root colonization percentages of medicinal plants in disturbed and un-disturbed sites at 

Mihintale Sanctuary in Sri Lanka. Adapted from Silva & Yapa (2010) 

 

Plant 
Degree of colonization (%) 

Disturbed Non-disturbed 

Adathoda (Justica adhathoda) 4.16 17.06 

Eth adi (Elephantopus scaber) 5.01 86.25 

Gatapichcha (Jasminum sambac) 11.33 14.66 

Hathawariya (Asparagus racemosus) 80.00 89.74 

Heenundupiyaliya (Desmodium triflorum) 12.34 14.70 

Iramusu (Hemidesmus indicus) 4.50 10.52 

Katuelbatu (Solanum xanthocarpum) 6.25 7.89 

Kohomba (Azadirachta indica) 18.82 24.29 

Nilkatarolu (Clitoria ternatea) 11.83 59.92 

Ranawara (Cassia auriculata) 18.75 35.04 

 

Invasion by exotic plants is a major threat of natural forest ecosystems, as they cause decline 

in native plant species. The invaded plants alter not only the above ground vegetation but also the 

composition and functions of soil microbiota as well (van der Putten et al. 2007). Madawala (2014) 

who worked on the impacts of invasive species on AMF abundance and diversity and found that 

AMF abundance in Knuckles Forest conservation area in Sri Lanka, which is dominated by 

Cymbopogon, has increased through the invasion of Austroeupatorium inulifolium. Further, such 

areas were capable of harbouring higher AMF populations than in multi-species forests may 

perhaps due to a greater number of mycorrhizal forbs. 

Also, Mafaziya et al. (2019) evaluated the impact of over-abundance of native bamboo 

species, Bambusa bambos (L.) Voss. on the AMF communities in tropical moist evergreen forests 

in Sri Lanka. The results showed that the AMF community structure was not altered by the over-

abundance of B. bambos indicating the ability of AMF to withstand the dominance of a single 

species. Further, results were highlighted that there is a potential of enhancing AMF abundance and 

richness following the dominance of B. bambos. 

 

Arbuscular mycorrhizal fungi inoculum production 

Agricultural crop production involves a range of management practices which can influence 

on AM association. The influence may be either direct, by damaging or killing of AMF or indirect, 

by creating favourable or unfavourable conditions to AMF (Gosling et al. 2006). However, in 

general, high -input agricultural practices have a negative impact on the AMF associations in 

agricultural soils, particularly poor in species diversity (Wanninayake et al. 2021). Therefore, soil 

introduction of efficient indigenous AMF species is important (Yapa et al. 2020). Since AMF are 

obligate symbionts, culturing them on artificial synthetic media has failed or little in success. 

Therefore, growing of AMF could only be done with the aid of host plant roots (Bagyaraj 2014). 

Trapping of AMF using highly susceptible host plants grown in sterilized soil, which is known as 

‘Trap culture’ is the frequently used technique for mass production of AMF (Bagyaraj 2014, 

Sadhana 2014, Yapa et al. 2020). The inoculum can be produced by using spores, hyphae, infected 

root pieces and infested soil or rooting medium obtained from pot cultures, either as a mixture or 

separately (Yapa et al. 2020).  
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Jayaratne & Siriwardene (2000) have developed a very simple and economical method for the 

commercial production of AMF inoculum. Here they grown Pueraria phaseoloides seedlings pre-

inoculated with Acaulospora spinosa in large pots filled with a medium contained fine coir dust 

and finely ground rice husks at 1:1 ratio. After 3-4 months, the shoots at collar region were cut-off 

and the contents of pots including chopped root fragments and rhizospheric soil were mixed 

thoroughly, air dried to attain about 40% moisture content, and packed in polythene bags. These 

inoculums were stored in refrigerator (8-10⁰C) and have observed more than 90% of root length 

colonization of 4 months old Pueraria roots even after 18 months of storage.  

Mala et al. (2010) have produced an AMF (Glomus mosseae) inoculum using Sorghum 

(Sorghum bicolor L.) in Sri Lanka for the application of black pepper rooted cuttings. The 

inoculum was contained spores, fungal structures with sorghum roots and rhizospheric soil.  

 

Conclusion 

A number of successful researches on different species of AMF inoculations were published 

on in the context of Sri Lankan agriculture. However, there is a huge potential of using AMF yet to 

be touched. Studies should be done on the screening of indigenous AMF species which are most 

efficient for particular crops, mass production of them by using low- cost methods, and 

commercialize or distribute among the farmers with proper awareness. Use of AMF for rice (Oryza 

sativa) cultivation should also be encouraged since it is the staple food of Sri Lanka and there are 

several successful studies with rice in the world context. Further, there are least investigations on 

the alleviation of biotic and abiotic stresses in crops by using AMF. Information on the effects of 

agronomic and cultural practices of crop cultivation on AMF both in short and long run also poorly 

addressed in Sri Lankan scenario. Also, studies on the potential enemies of AMF and competition 

of introduced AMF with native microorganisms also intensified as they affect directly on the 

success of the AMF inoculation. 
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