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ABSTRACT

AMF (Arbuscular mycorrhizal Fungi) shows symbiotic association with plants root which helps the plants
for their proper growth and development by providing all the nutrients to them. AMF is also used as bio-
fertilizer with suitable carrier material. In the present study, pot experiment was conducted to evaluate the
infection potential of commercially available, three different carrier-based AM fertilizers using Zea mays.
After 30 days, infection was checked by staining the roots with trypan blue (Philips and Hayman method,
1970) and spore density checked by wet sieving method (Gerdeman and Nicolson method (1963). Out of
three commercial samples, commercial sample 2 showed maximum spore count (8.67±1.53/ 10 g of sample)
as well as infection potential (23.67±2.52%) on Zea mays plant compared to other two samples of commercial
bio-fertilizers.  pH and NPK content of commercial AMF bio-fertilizers were also checked. The pH of the all
the three samples ranged between 6.2 to 7.0. NPK content of commercial bio-fertilizer1, 2 and 3 were found
to be (N-0.083%, P- 0%, K-6.3%), (N-0.12%, P- 0%,  K-3.2%) and (N-0.23%, P- 0%,  K-8.4%) respectively.

Key words: Spore Density, Infection Potential, AM Spores, Commercial Bio fertilizer.

Introduction

India is an agriculture-based country, where more
than 50% of Indian population is dependent on ag-
riculture and agriculture is the main source of in-
come (Madhusudhan, 2015). For improving the ag-
ricultural production, chemical fertilizers are used
from long ago which shows the adverse effects on
other living organisms like humans, animals and
plants and have also decreased the soil fertility
(losses of nutrients) (Patel et al., 2014). Bio-fertilizers
are the substances that contain living microorgan-
isms. It can be algae fungi or bacteria or a consortia,
etc. Bio-fertilizers can retain the fertility of the soil by
adding the nutrients like nitrogen, phosphorus and
potassium into the soil, bio-fertilizers can also help

to increase the growth and productivity of the crop
plants and also retain the nutrients in the fruits
(Sneha et al., 2018). AMF (Arbuscular Mycorrhizal
Fungi) is one of the most beneficial fungi which
shows the association with the plant root and pro-
vide all the essential nutrients to the plant specially
the phosphorus. Therefore the Arbuscular Mycor-
rhizal Fungi is used as the bio-fertilizer to improve
the growth and productivity of the plant. AMF can
infect the plant in 4 different stages, that is hyphae,
arbuscules, vesicles and by spores and enhance the
formation of roots so that plant can absorb the nutri-
ents easily (Sadhana, 2014).

Materials and Methods

Spore extraction and density: The spores were ex-
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tracted by Gerdeman and Nicolson method (1963).
10g of commercial bio-fertilizer sample were taken
and mixed properly with 100 ml of water. The mix-
ture was passed through different sieves sizes (µm)
under continuous running water and  the residue
were collected along  with some amount of water  in
a beaker and filtered through Whatman filter paper
and the residue was observed under stereo zoom
microscope, counting of spore were done by Gaur
and Adholeya (1994) method.
Experimental set-up: Maize seeds were sowed in
pot containing 3kg of autoclaved soil.  After the ger-
mination of seeds, 10g of commercial bio-fertilizers
were added to their respective pots. Each sample
had triplicate pot arrangement. After 30 days, Zea
mays plant was uprooted and infection was checked.
Root colonization of AMF was done by Philips and
Hayman method, 1970.
Commercial sample analysis: Total nitrogen, Phos-
phorous and Potassium of commercial samples 1, 2
& 3 were determined by modified Kjeldahl method
(Jackson, 1973), Ammonium molybdate spectropho-
tometric method (Bray’s method, 1945) and Flame
photometer respectively. pH of the commercial bio-
fertilizer sample were  checked by using pH meter.

Results and Disccusion

In present study, spore density/10 gm of three com-
mercial biofertilizers (i.e. C1, C2 and C3) was ana-
lyzed as shown in Table 1. It was found that, C2
showed maximum spore density, i.e. 8.67±1.53/10g

which was highest as compared to C1 and C3 i.e.
2.67±0.58/10g and 1.67±1.15/10g, respectively. To
assess, the viability of AMF spores present in the
biofertilizer infection potential was conducted on
Zea mays. According to experiment, infection poten-
tial of C2 was 80%, whereas in other two samples no
infection was found (Table 1).This shows that, AMF
spores present in C1 and C3 were not viable. Ac-
cording to Singh and Chahar (2021), the viability of
Arbuscular mycorrhizal fungi spore can be affected
when mixed with different the carriers. In our study
we found that vermiculite (C2) as a carrier was suit-
able for the AMF inoculum as compared to other
two carriers, i.e. talc and charcoal in C1 and C3 re-
spectively which was also noted by Kumari and
Parbina (2017). The pH of the C1, C2 and C3 were
6.2, 6.8 and 7.0, respectively. It was also found that
there was no phosphorous present in any of the
samples. Amount of Nitrogen (N) and potassium
(K) was highest in C3 (N-0.23%, K-8.4%) as com-
pared to C1 (N- 0.083%, K- 6.3%) and C 2 (N-0.12%,
K-3.2%).
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Table 1. Spore density and Infection potential of commercial biofertilizers.

Sr. Commercial Carrier Spore Density/10g Infection potential %
No. AM  Bio-fertilizer of commercial H A %

( carrier)  AMF Bio-fertilizer

1 C1 (Commercial biofertilizer-1) 2.67±0.58 - - 0
(Talc)

2 C2 (Commercial biofertilizer-2) 8.67±1.53 ++ ++ 80%
(Vermiculite)

3 C3 (Commercial biofertilizer-3) 1.67±1.15 - - 0
(Charcoal)

Mean ± Std, ++ (shows infection), - (without any infection)
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