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Arbuscular mycorrhizal (AM) fungi play an important role in mobilization of 

nutrients and enhancing plant growth. It maintains the intimate link between the 

plant roots and soil. The present investigation reports the work on monoculturing 

of AM fungi from the rhizosphere soil of Vetivera zizanioides (L) Nash by using 

funnel technique. Rhizosphere soil was processed for isolation of spores by wet 

sieving and decanting method (Gerdmann and Nicolson, 1963). The isolated 

spores were mounted on slide and photographed. The root showed 90% AM 

fungal colonization. Soil analysis reported the 250 spores/100g of rhizosphere. 

The soil was dominated by Glomus species viz., G. mosseae, G. pachycaulis and 

G. microcarpum. Eleusina coracana L. Gertin was selected as suitable host for 

mass multiplication of isolated spores.  
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INTRODUCTION 

AM fungi performs mobilisize nutrients 

mainly Phosphorus (P), inorganic and organic 

nitrogen (N) and transport various organic materials 

to the host plant (Atur et. al., 2009). The root-fungus 

association is symbiotic and the whole association is 

being considered as a ‘’functionally distinct organ’’ 

involved in mineral nutrient uptake from the soil. 

(Kar, 1993). Thus, it improves the root system and 

soil structure. Nutrient uptake N, P, K, Ca, Fe, Cu, 

and Zn etc and improves early flowering and 

fruiting. The association also improves the 

enhancement of primary and secondary metabolites 

in plants. 

AM fungi form vesicles in the cortical 

region of host cell appearing balloon like structure 

having oil-content. Arbuscules functions as the 

storage organ of nutrients which exists for very short 

duration, varying from species to species. They are 

also referred as haustoria which are special, short, 

more or less finger like hyphae sent into the host cells 

by the biotrophic fungus. 

The AM diversity in herbaceous vegetation 

in medicinal plants, in halophytic plants have been 

investigated by many workers like, Bagyaraj, 2014; 

Kannan and Lakshminarashiman,1988; Kumar et al., 

2013; Mulla et al., 1994; Mulani et al., 2004; Mulani 

and Waghmare, 2012; Mulani and Prabhu, 2002; 

Parameswaran and Augustine, 1988. 

AM fungi used as biofertilizers and it uptake 

nutrient and improve plant productivity. Osillos and 

Nagpala, 2014). Rate of photosynthesis and storage 

of photosynthates are increased by the symbiosis of 

AM fungi Auge et al., 2001. 

Present investigation was undertaken 

Monoculturing of AM fungi (Glomus mosseae and 

Glomus microcarpum). It is necessary to analyze it 

as AM fungi are obligate symbionts and necessitate
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living host for their growth and expansion. 

The growth and development of higher plants can be 

directly improved by the inoculation of pure culture 

of AM fungi. Eleusina coracana has been observed 

as best host for the multiplication of AM fungi 

Species. Same finding also seen Zea mays, Sorghum 

halepense and oryza sativa by Sadhana, 2015. 

  Thus, by isolating the pure culture of AM 

fungi (Glomus mosseae and Glomus microcarpum) 

and their application as bio-fertilizers will definitely 

more useful than chemical fertilizers as it has no side 

effects. 

 

MATERIALS AND METHODS 

Monoculture of AM fungi: (Menge and 

Timmer,1982). 

 The rhizosphere soil of V. zizaniodes was 

collected from Swami Ramanand Teerth 

Marathwada University Nanded. The soil was air 

dried and was processed for isolation of spores by 

wet sieving and decanting method (Gerdmann and 

Nicolson, 1963). Spores isolated from rhizosphere 

soil of V. zizanioides were identified based on the 

morphological characteristics using standard 

manual. (Schenck and Perez, 1987) Assessment of 

root colonization was carried out using Trypan blue 

staining method (Phillips and Hyman,1970). Funnel 

method (Menge and Timmer, 1982) was employed 

for preparing monospecific cultures using E. 

coracana (Poaceae)as a host plant. 

In funnel method the substrate selected and 

used for filling funnel were sterilized soil mixture of 

soil + sand (1:1) ratio. Substrates filled funnel 

wrapped with aluminum foil and autoclaved at 15 lbs 

for 20 minutes at 121 C. Then small slit or flaps are 

made on upper side of aluminum foil with sterile 

blade. Then few drops of water added in funnel then 

all holes made by using sterile glass rod the single 

identified spore were   inoculated in the flap by 

blowing the spores in the capillary tube into the hole.  

Then add 1-2 sterilized seed of Elusina coracana. 

(L) added those wholes add sterile soil on whole 

close the flap or slide. Funnels were kept in conical 

flask containing sterile water. Seedlings are transfer 

into pots containing sterilized soil and sand mixture. 

After 50 to 60 days plant roots were collected and 

were observed for arbuscular mycorrhizal fungal 

colonization. If the colonization occurred then it is 

used as arbuscular mycorrhizal fungal culture. 

Chopping the roots into small segments along with 

soil is used as pure monoculture arbuscular 

mycorrhizal fungal inoculums. 

RESULTS AND DISCUSSION 

In present study mycorrhizal parameters like 

percentage of root colonization and spore density 

were higher in plants inoculated with arbuscular 

mycorrhiza as compared to non-inoculated plants. 

The influence of Glomus mosseae was highest 

percentage of root colonization and spore density in 

Vetivera zizanoides. Similar observation made by 

Chethan Kumar et al. (2011) in their studies with 

sida cordifolia L inoculated with different arbuscular 

mycorrhizal fungi. (Mulani, 2002; Mulla, 2002; 

Kanwal et al., 2016) observed uptake of nutrient and 

higher percentage of root colonization in medicinal 

plants. 

The main obstacle in the production of 

competent and dependable arbuscular mycorrhizal 

fungal lies in their symbiotic behavior, the fungi 

obligatory requiring host plant for growth. 

Conventionally, mycorrhizal fungi are propagated 

during pot-culture. Initially fungal inoculum usually 

made of spores and colonized root segments, are 

included to a growth substrate for seedling 

production. The fungi multiply in the substrate and 

colonized root seedlings. Both colonized substrates 

and roots can then serve as mycorrhizal inoculum. 

The roots of Eleusina coracana showed the 

90% arbuscular mycorrhizal colonization. The 

vesicles are oval, rounded, globular, elongated and 

prominent. The hyphae are coenocytic, non-septate 

and branched. Rhizospheric soil analysis showed the 

250 spores/100gm of soil. The arbuscular 

mycorrhizal fungi it comes into inter and intra 

cortical cells within cortex of the cells and it forms 

oval shaped arbuscules and thread like hyphae 

formed within cells. Membrane bound vesicles are 

present inside and outside of cortical cells. Most of 

the spores extracted from rhizospheric soil were of 

Glomus mosseae, Glomus pachycaulis and Glomus 

microcarpum. 

Coenocytic hyphae, Vesicles, seen in root 

whole mount of Eleusina coracana (fig-a, 10x). 

Magnified view of rounded vesicles seen in whole 

mount of root of Eleusina coracana (fig-b, 40x). 

Magnified view of Oval vesicles seen in whole 

mount of root of Eleusina coracana (fig-c, d, 100x); 

The inter-corticular hyphae showed swelling within 

the host tissue, which may later lose their content to 

form dark irregular bodies called arbuscles. 

Arbuscles was observed in the root of Eleusina 

coracana (fig-e, f, 40x, 100x). 
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Figure 1:a  Root colonization in Eleusina coracana showing (10x). b. Magnified view of rounded vesicles 

seen in whole mount of root of Eleusina coracana (40x). c, d. Magnified view of Oval  vesicles  seen in whole 

mount of root of  Eleusina coracana (100x); e, f Arbuscles in whole mount of root of  Eleusina coracana 

(40x,100x). 

 

Arbuscular mycorrhizal association with 

plants will increase uptake of mineral nutrient, 

especially phosphorus in condition of low ‘P’ 

availability (Halder et al., 2015; Bagyaraj, 1989; 

Manjunath et al., 1989). Increases biomass 

production. (Mathan and Sevanan, 2010). reduce 

susceptibility of plants to certain pathogens 

(Giovannetti; 1990), alter the water relation and 

photosynthetic activity of the plant (Brown and 

Bethlenfalvay, 1988), increases seed production 

(Koide et al.,) and improve health and vigour of the 

seedlings (Reena and Bagyaraj, 1990). 

V. zizanioides is medicinal plant. Oil of V. 

zizanioides is excellent for treatment of depression, 

nervous tension, debility insomnia. It stimulates the 

circulatory system and helps to stimulate production 

of red blood cells. It is benefitial for anaemia. 

(Bhushan et al., 2013). Growth and biomass 

production of V. zizanioides was increased 

inoculated with Glomus mosseae and Glomus 

microcarpum. 

a b 
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The medicinal plants V. zizanioides grown in 

the presence of (or inoculated with) AM fungi 

(Glomus mosseae and Glomus microcarpum) 

showed a general increase in plant height, dry 

weight, and P content, mineral nutrients and 

mycorrhizal parameters like percentage of 

colonization and spore density as those grown in soil 

as compared to non-mycorrhizal. The plant growth 

was enhanced with inoculation of Glomus mosseae 

and Glomus microcarpum. Several workers have 

observed the effect of AM fungi on plant growth 

(Mathan and Sevanan, 2010; Mirhassan et al., 2010; 

Sefik et al., 2010; Sarah and Ibrar, 2016; Mohemed 

et al., 2014) suggested that species might results in 

selection procedure, which favour certain specific 

fungus host species combination. In present study 

enhanced plant biomass of Vetivera zizanioides was 

obtained inoculated with Glomus mosseae. The plant 

dry biomass was increased as compared non-

mycorrhizal plants. Further Kasliwal, et al., 2016) in 

their experiment observed increase in total dry 

weight of Hibiscus rosa sinensis inoculated with 

Glomus mosseae. Several workers have observed the 

effect of arbuscular mycorrhizal fungi on plant 

biomass Beltrano et al., 2013; Seema and Rajkumar, 

2015; Kasliwal et al., 2016; Wahid et al., 2016; 

Mulla, 2002). 

Phosphorus content was increased in plants 

inoculated with of G. fasciculatum in Ocimum 

basilicum. AM colonization increased P and other 

nutrients. (Mirhassan et al., 2010). AM inoculation 

is known to help in the uptake of mineral nutrient 

viz., P, N, zinc, nitrogen, sulphur, potassium, 

calcium, magnesium, iron. (Alizadeh, 2012 and 

Bagyaraj, 2014) 

The results from this study those probable 

benefits of AM fungi in the production of medicinal 

plants for their better use in future. It improves 

growth, biomass production and uptake of mineral 

nutrient in medicinal plant. Prepared inoculum of 

AM fungi used for future prospective. 

 

 
Figure 2: Isolated AM fungal spore g. Glomus microcarpum and h. Glomus mosseae. 
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