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Mycorrhiza is a known bio-fertilizer since long and has been found to be 

mobilizing various nutrients, including phosphorus, iron and zinc in 

adequate quantities. Mycorrhizal Inoculum Potential or Infectivity 

Potential is an indicator of mycorrhizal activity in the plant and soil. It 

allows the quality/infectivity of inoculum to be evaluated and is used as a 

biological indicator. Mycorrhizal Inoculum Potential is the number of 

infectious fungal propagules in a sample which can be tested by bioassay 

using plant seedlings as host and measurement of mycorrhizal 

colonization after a defined period. The method used in this study is 

Mean Infection Percentage, an effective method for assessing Mycorrhiza 

Inoculum Potential. Five mycorrhizal bio-fertilizer samples were used to 

assess the quality and an in house developed mycorrhizal bio-fertilizer 

was used to compare the results. The quality of samples was decided 

based on its spore count, viability of Infective Propagules, Mycorrhizal 

Infectivity Potential and presence of other endophytes after 15 days. 

Samples: “A,B,C,D,E” were fertilizer samples  from the market and sample 

“F” was in house developed bio-fertilizer. Spore count in sample A,B,C,D 

and E was found to be 10,000 /gm, 101/gm, 6 /gm, 2/gm and 50/gm 

respectively . Spores of Glomus genera were the main Mycorrhizal 

constituent of all the samples and their Mycorrhizal infectivity potential 

after 15 days was found to be 0%, 30%, 0%, 10%, and 0% respectively. 

As compared to the market samples, F sample which is an inhouse 

developed Mycorrhizal bio fertilizer had 3spores/gm and showed 50% 

Mycorrhizal Inoculum Potential.  Other endophytes were observed in all 

the roots of host plant (Zea mays plant) inoculated with fertilizer 

samples.  In conclusion, the in house, in vivo developed product was of 

good quality than other in-vitro developed bio-fertilizer samples. 
 

Keywords: Mycorrhiza Inoculum Potential, Mycorrhiza bio-fertilizer, 

Glomus,  Endophytes 
 

  

 

INTRODUCTION 

 

Field trials with Arbuscular mycorrhizas are still beset with the issues of 

huge scale production of AM Fungi, its storage and application to the crop  
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An alternate approach is to control Indigenous 

Arbuscular mycorrhizal (AM) fungi by cultural 

practices or by the utilization of soil amendments that 

increase the effectiveness of the natural inocula. (Daft, 

1992).  Several bioassays are developed to indirectly 

count the quantity (or relative amount) of infectious 

fungal propagules during a sample use. (www.INVAM). 

Inoculum of Vesicular-Arbuscular Mycorrhizal fungi 

consists of various kinds of infective propagules: 

spores, vesicles (members of Glomineae only), hyphal 

fragments, and hyphae from mycorrhizal root 

fragments. whereas some analysis has indicated that 

hyphae and roots are most infective, this conclusion 

can't be generalized to all or any isolates of a species 

or perhaps to all or any species. (Abbott and Robson, 

1981) The advantages and edges of adopting 

mycorrhizae in agriculture, permits us to raise, 

visualize the scope of this development at the crop 

level and , intern, the impact of its long- term adoption 

on the standard of life in improvement in nutrition, 

tolerance to water stress, proof against low 

temperature, transformation of root design, diversity 

of microbes in soil development, resistance against 

pathogens, enhanced synthesis of primary or 

secondary metabolites and improvement within the 

quality and amount of agricultural product. (Abbott 

and Robson, 1991b). Development and production of 

AM fungal inocula and bio-fertilizer is a laborious and 

cost consuming process because of obligate and bio 

tropic nature of AM fungi, hence to standardize the 

production process of AM fungi inocula and bio-

fertilizer is of very much importance. Numerous plant 

species may be utilized in infectivity assays, since most 

have some dependence on the mycorrhizal association 

and can become inhabited. The foremost dependent 

plant species of grasses are most popular to optimize. 

 

 

The main aim of this study was to find out and 

compare the performance of market fertilizer samples 

with inhouse developed bio- fertilizer sample 

 

 

MATERIALS AND METHODS  

 
1. Host plant used for checking mycorrhiza infection 

is Zea mays.  

2. The red laterite soil and pot used for MIP testing 

was sterilized. 

3. Sterilization technique used for soil is autoclaving 

soil at 1.5Kg/cm2 at 1280C for 30 minutes. 

4. Pot was sterilized using alcohol swab. 

5. Experiment was set up in the pot as shown in 

figure 1 

6. Amount of mycorrhizal bio-fertilizer used for 

Mycorrhizal inoculums potential is 5 gm of each 

sample in each pot. 

7. The plant was uprooted 15 days after germination 

and roots were checked for mycorrhizal infection 

by Modified Philips and Hayman,1970 

 

Spore count and Spore isolation  

by Gerdeman and Nicolson’s method, 1963 (wet 

sieving and decanting) 

 

Soil based inoculum 

This is the most commonly used inoculant technique. 

Soil inocula are produced using traditional pot culture 

technique by multiplying AM inoculant in the soil 

mixture. The success of good soil inoculum production 

depends on selection of good host plant, efficient AM 

strain and a suitable substrate in which AM Fungus 

can be mass multiplied. (Bagyaraj et al., 2002) (Singh 

et al., 2016). 

   

Fig. 1: method for developing in vivo 

mycorrhiza or setting up MIP 

Fig.2: Mycorrhizal hyphae point 
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Preparation of in vivo mycorrhizal bio-fertilizer 

3 sets of Mycorrhizal pots were taken each containing 

5kg of substrate soil: sand in the ratio of 3:1 and 50gm 

of coco peat was added in each pot. 5 gms of 

Funneliformis mosseae containing 50 spores were 

inoculated at the time of germination of seeds. The 

plants were watered every alternate day. The plants 

were uprooted 90 days after sowing and analyzed for 

Spore density. (Shweta et.al,2016) 50 spores in 5kg of 

soil was added. After 90days spore density was found 

to be 60 spores per 20gm of soil, which is much higher 

compared to the results obtained by (Mala et al., 2010) 

i.e 769/50 g at the 6thmonth after inoculation. Here the 

time period was also less and spore density was high 

within 3 months only. 

 

 

RESULTS AND DISCUSSION 

 
The Bio fertilizer samples used A,B,C,D and E in the 

proposed study were containing Mycorrhizal 

propagules which were in vitro produced. These 

samples were subjected to MIP studies to assess the 

quality.  Sample F was in vivo developed in house 

product with soil as carrier material. In vivo 

mycorrhizal inoculation treatments had high 

infectivity potentials, whereas the equivalent in vitro 

treatments were less effective at colonizing the plant’s 

root system. Although all types of propagules of AM 

fungi (spores, root fragments, and hyphae) are able to 

initiate AM symbiosis. (Mosse, 1988) the production 

system of AM fungi itself can have implications in 

experimental results, thus requiring thorough 

investigation of mechanisms involved as well as 

monitoring of responses in cropping systems. (Calvet 

2013) . Spore count in sample A,B,C,D and E was found 

to be 10000/gm, 101/gm, 6 /gm, 10 spores/5gm and 

50/gm respectively. 3spores /gm was present in in 

vivo developed inhouse product sample F. As per (FCO 

1985), requirement, a fertilizer sample should have 60 

spores/g. Per that rule only sample A and B are 

passing the requirement but are not found to be 

effective in the field. However we suspect more 

number of spores in the bio-fertilizer samples as the 

spores must have changed their morphology when 

other ingredients are added in fertilizer sample. 

Changes in morphology of spores were not studied. 

This could be one of the reason for less spore count. 

 

As per the procedure given in FCO, 1985, after 15 days 

of growth plant is uprooted and checked for 

Myorrhizal Inoculum Potential i.e. whether mycorrhiza 

is showing any entry point in plant root or not which is 

termed as infectivity potential. Mycorrhizal infectivity 

potential was 0%, 30%, 0%, 10%, and 0% respectively. 

As compared to the market samples, F sample which is 

a inhouse developed Mycorrhizal biofertilizer shows 

50% Mycorrhizal Inoculum Potential. Root 

colonization achieved by in vivo root fragments when 

used as inoculums was much higher despite the 

uncertain density of propagules within the plant roots. 

A previous study done by (Plenchette et al., 1996) says 

Loss of infectivity along generations of inocula 

produced in vitro, both for spores and mycorrhizal 

root pieces, might reduce the infectivity and the 

effectiveness of the subcultures. This could be one of 

the reason for 0 % or no infection seen in bio-

fertilizers sample A,B,C,D and E inoculated maize 

plants.  

 

 

Table 1:  Results after 15 days 

Samples A B C D E F 

Total spore 
count 

10000/gm 101/gm 6 /gm 10 
spores/5gm 

50/gm 3/gm 

Type of 
spore 

present 

Glomus 
intraradices 

Accaulospora 
and Glomus 

Glomusintraradices Glomus 
etunicatum 

Glomus 
intraradices/ 

Glomus 
Fasciculatum 

Glomus 
mosseae  

Infectivity 
potential 

0% 30% 0% 10% 0% 50% 

Presence of 
other 

endophytes 

present present Present present Present Absent 
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Dominant myorrhizal type found in all types of bio-

fertilizer samples was Glomus. A research conducted 

by Krishnamoorthy, 2015 says that T-RFLP and DGGE 

analysis confirmed the dominance of Funneliformis 

mosseae and Rhizophagus intraradices spores in major 

type of fertilizers and natural environments which was 

conducted to find out abundant mycorrhizal species.  

 

Other endophytes were not identified during spore 

isolation from sample but when roots were checked 

for Myorrhizal Infection Potential, endophytes were 

observed in the roots. They grow much faster than 

mycorrhiza. The size of the mature chlamydospores 

varies between (14) 16 in length and (9) 10and 17(20) 

mm in width (Kost et al,2013) 

 

CONCLUSION 

 

In conclusion, Infection unit originates  from entry 

points and represent the initial phase of fungal growth 

within the root cortex which may lead to general 

colonization of roots. (Cox G et.al 1974), Mycorrhiza 

Inoculum Potential is a useful tool for deciding quality 

of mycorrhizal bio-fertilizer. The in house  in- vivo 

developed bio -fertilizer was found to be much 

effective compared to the in –vitro developed 

biofertilizers which had more spore count .Thus the  

Mycorrhiza Inoculum Potential test is a useful tool to 

find out quality and efficiency of AM fungal bio-

fertilizers. 

 

The above study and our results suggests that infective 

propagules need not be only spores, they may be 

infected root pieces with vesicles and arbuscules. 
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