Biological Forum

an International Journal 17(3): 32-39(2025)

ISSN No. (Print): 0975-1130
ISSN No. (Online): 2249-3239

\
B2

Effect of Arbuscular Mycorrhizal Fungi on Growth Parameters of Pea Plant in Mid
Hill Region of Mandi District

Shivani', Hem Chander?, Manu Vineet Sharma®* and Ritika Singh*
!Research Scholar, Career Point University Hamirpur (Himachal Pradesh), India.
2Associate Professor, Career Point University Hamirpur (Himachal Pradesh), India.
3Assistant Professor, Career Point University Hamirpur (Himachal Pradesh), India.
4Assistant Professor, Abhilashi University Chailchowk Mandi (Himachal Pradesh), India.

(Corresponding author: Manu Vineet Sharma*)
(Received: 20 December 2024; Revised: 24 January 2025; Accepted: 10 February 2025; Published online: 08 March 2025)
(Published by Research Trend)

ABSTRACT: Arbuscular mycorrhizal fungi associate symbiotically with the roots of nearly all land-
dwelling plants, promoting growth and productivity, especially during periods of abiotic stress. VAM
supports the uptake of minerals, water, and phosphorus, among other nutrients, which improves plant
growth and aids in the defence against biotic and abiotic stresses. The current study aimed to find out how
Arbuscular Mycorrhizal fungal spores affected the growth results of peas (Pisum sativum L.). The soils
utilised in the pot experiment were gathered from the experimental fields at Abhilashi University. Sterile
soil and sterile Farm Yard Manure (FYM) were mixed and put into the pots. Two pea seeds were inserted
into each of the selected experimental pots. The four AM fungi that were utilised to inoculate experimental
pots were Acaulospora denticulata, Acaulospora nicolsonii, Glomus fasiculatum and Gigaspora margarita.
Root length, total number of leaves, plant height, and leaf length were all used to assess the effects of
mycorrhizal fungi. The results show that fungus has a major impact on the peas plant in their height, leaf
length, root length, total number of leaves and total number of roots. It was also concluded that
mycorrhizal fungal showed symbiotic association with Pisum sativum L. plants. Based on these findings,
AMF can significantly improve specific pea growth traits.
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INTRODUCTION

The pea (Pisum sativum L.), most common leguminous,
herbaceous annual crop plant, is a member of the
Fabaceae family. "Faba" is derived from a Latin word
that simply meaning "beans", is one of the earliest crops
to be grown. It is widely farmed on six million hectares
of land globally and is the third most significant pulse
crop. The crop is grown all throughout the world,
notably in India. This crop is commonly grown as a
major human food supply and to help regulate soil
fertility, particularly in arid areas. India ranks fifth in
terms of pea production and fourth in terms of the land
used for pea cultivation. Peas are mostly grown as a
vegetable in the plains and hills of northern India. Its
seeds are used as vegetable and a good source of zinc,
vitamins and other antioxidants. Therefore plant have
anti-inflammatory and immunological properties.
Himachal Pradesh is the fifth-largest producer of peas,
accounting for 5.79 percent of the country’s total
output. On 26000 hectares of land, the state produced
328.80 thousand tonnes of peas during the 2021-2022
growing season (Abedi and Esfandiari 2017; Millar et
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al., 2019; Senapati et al., 2019; Mondor, 2020; FAO,
2014).

Soil microorganisms known as arbuscular mycorrhizal
fungi (AMF) coexist independently with the majority of
terrestrial plants. Plant-associated mycorrhizal fungus
form mutualistic symbiotic partnerships with delicate
plant roots. Mycorrhizal fungi are believed to colonise
about 90% of terrestrial plants. They are known to
create resistance mechanisms throughout the plant,
increasing its capacity to tolerate a variety of biotic and
abiotic stimuli. Reducing chemical inputs is
increasingly important to build a more sustainable
agriculture economy. These fungi help improve the
absorption of water, nitrogen, and immobile or fixed
ions and are found in the rhizosphere of plants. The
host plant provides carbon molecules to the fungus,
which is advantageous to it (Gaur, 1998; Lin et al.,
1991; Sieverding, 1991; Stubblefield et al., 1987;
Kristek, 2005; Dipake et al., 2022). It is more essential
nutrients which improves their overall performance of
the plant. Plant health and stress tolerance are enhanced
by mycorrhizal fungi, which also increase resilience to
disease and drought. Furthermore, the relationship
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between these fungi improved the success rate of
transplanting and decreased the need for fertiliser and
watering for plants. The rhizosphere of numerous
plants, such as Pisum sativum, Triticum aestivam, Zea
mays, and Hordeum vulgare, has been isolated and
identified by other researchers in the past (Thangavelu
and Raji 2016; Yaseen et al., 2016; Millar et al., 2019;
Begum et al., 2019; Johny et al., 2021; Surayya et al.,
2021; Aishwarya et al., 2022; Kaundal and Singh
2022). Soylu et al. (2023) revealed higher root length
and a high mycorrhizal dependency (71.9%) with
mycorrhiza inoculation. Manjula et al. (2022) found
that arbuscular mycorrhizal fungi (AMF) namely
Glomus intraradices, G. aggregatum, G. clarum and
Sclerocystis microcarpa significantly improved pea
growth. It was observed that these fungi have
significant effects on plant height, root length and total
number of roots, while no significant effects were
observed on leaf length and the total number of leaves.
But according to Hasan et al. (2024) studies AMF
significantly increased tomato plant growth parameters,
with the best effect on height, stem diameter, leaf
number, dry weight, and root length. Many researchers
studied the effects of AM fungi preceding crop on
cereal crops, but the outcomes of previous crop in
interaction with AMF inoculation and their practical
potential as biofertilizers for sustainable agricultural
output was scarcely investigated. Thus, the current
study aims at investigate the impact of mycorrhizal
fungi on some of the growth characteristics of peas
(Pisum sativum) while keeping focus on these
advantageous aspects of mycorrhizal connection with
plants.

MATERIALS AND METHODS

Materials. The soil utilised in the pots was gathered
from agricultural land in and around of Abhilashi
University situated in mid hill region of Mandi district.
The soil was autoclaved in the lab to sterilise it after its
general properties (colour, texture, structure, etc.) were
examined. The excess moisture was then removed by
air drying. Additionally, sterile Farm Yard Manure
(FYM) was put in a 3:1 ratio to air-dried soil. Pots with
labels were then filled with this mixture. In each
container, two seeds were sown two to three
centimetres deep. Each experiment was conducted
using a total of 9 pots for each fungal treatment and
control. Isolation and inoculation of experimental fungi.
The AM fungus were isolated by mixing 25 g samples
of soil taken from the rhizospheric area of pea plant
with 100 ml of water to create a homogenous
suspension, then letting the debris float on top for five
minutes. Different sized sieves like 240 pum, 120 pm,
100 pm, 63 pm, and 30 um were used to filter the
suspension. The last sieved suspension was decanted
and run through Whatman filter paper. Under a
stereomicroscope, the filter sheets were inspected to
look for spores. In order to identify the spores, they
were removed from the microscope using a needle and
placed in to a glass slide (Gerdemann and Nicolson
1963). The spores of AM fungus were identified using
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the standard literature (Phillips and Hayman 1970).
Acaulospora denticulata, Acaulospora nicolsonii,
Glomus fasiculatum and Gigaspora margarita are the
four AM fungi that were identified and chosen for this
experiment (Manjula et al., 2022; Dipake et al., 2022;
Hasan et al. (2024).

The selected fungi were added to the experimental pots
throughout the sowing process and this process was
repeated ten days later. Treatments included non-
inoculated (untreated) and inoculated mycorrhizal
fungal pots. Acaulospora denticulata, Acaulospora
nicolsonii, Glomus fasiculatum, and Gigaspora
margarita were the AM fungi that were kept in nine
pots for each treatment and control. The plants were
analysis of morphological properties at three different
intervals—30, 60, and 90 days after inoculation.

Pea plants were analysed for growth parameters like
plant height, leaf length, root length, total number of
roots and leaves after providing tratment with AM fungi
namely  Acaulospora  denticulata, Acaulospora
nicolsonii, Glomus fasiculatum, and Gigaspora
margarita. Centimetres were used to measure the plant
height, leaf length and roots length. Visual analysis was
used to count the number of leaves and roots.

The data collected following examinations of all
morphological parameters were analysed using the
student's t-test to compare with the control, and the
means were computed for each treatment and control.

RESULTS

The results of the present investigation were displayed
in terms of the abundance of the four AM fungus in
different crops in mid hill region. When AM fungus
were inoculated into pea plants, differences in
morphological traits, such as plant height, leaf length,
root length and the total number of roots and leaves
were noted. Height of plant, leaf length, roots length,
total number of leaves and total number of roots per
plant were found to be highly significantly impacted by
these fungi.

At the time of seeding and again ten days later, the
experimental pots were added with the selected AM

fungi. Treatments included the non-inoculated
(untreated) pots and the pots with inoculated
mycorrhizal fungi. Nine pots with AM fungus

(Acaulospora denticulata, Acaulospora nicolsonii,
Glomus fasiculatum and Gigaspora margarita) were
kept for each treatment and control. Three time
points—30 days post-inoculation (DPI), 60 DPI, and 90
DPl—were used to analyse the plants are presented in
Plate 1-4.

Variations in morphological parameters of pea after
inoculation with AMF

Effect of mycorrhiza fungi on various growth
characteristics of pea. Effects of mycorrhiza fungi on
various growth parameters characteristics of pea was
noted on 30", 60" and 90" day after showing. After
analyses of results, it was revealed that these fungi have
significant effects of plant height, root length, leaf
length, total number of leaves and total number of
roots.The detailed results on effects of AM fungi on
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growth parameters of pea after 30", 60" and 90" day of
sowing are presented in Table (1-4).

Plant height. In comparison to the control, the impact
of AM fungus on plant height was noticeably greater.
Acaulospora nicolsonii inoculated pea plants had the
maximum plant height on the 30th day after planting
(15.27 cm £2.00 cm), followed by Gigaspora
margarita (13.30 £1.13 cm), Acaulospora denticulata
(12.07 £0.31 cm) and Glomus fasiculatum (11.27+0.25
cm). Acaulospora denticulata and A.nicolsoni showed
highly significant effect on plant height. On the 60™
day, plant heights were 53.00 +3.16 c¢cm, 48.00£8.00
cm, 4472 539 cm, 44.0745.68 cm for plants
inoculated with Acaulospora denticulata, Gigaspora
margarita, Glomus fasiculatum and Acaulospora
nicolsonii, respectively. Acaulospora denticulata and
Gigaspora margarita showed the significant effect on
plant height. Similarly, pea plants inoculated with
Acaulospora nicolsonii had the highest plant heights on
the 90th day after planting (85.43 +6.61 cm), followed
by Gigaspora margarita (83.30+4.98 cm), Acaulospora
denticulata (82.48 £6.61 cm) and Glomus fasiculatum
(75.96+£7.50 cm). Acaulospora denticulata and
Gigaspora margarita showed exellent effect on plant
height when compared to non-inoculated plants. These
findings demonstrated that AM fungus had a beneficial
impact on pea plant height (Tables 1-4).

Leaf length. The findings indicated that, in comparison
to the control, pea plants inoculated with AM fungus
had a notable impact on leaf length. The pea plants
inoculated with Acaulospora nicolsonii had the highest
leaf length on the 30th day after sowing (4.33+2.08 cm),
followed by Gigaspora margarita (3.46+0.15 cm),
Glomus fasiculatum (3.45+1.34 c¢m), and Acaulospora
denticulata (3.33+1.53 cm). The pea plants inoculated
with Acaulospora denticulata had the longest leaves on
the 60th day after planting (4.97+0.55 cm), followed by
Glomus fasiculatum (4.60+0.62 cm), Acaulospora
nicolsonii (4.27+0.91 cm) and Gigaspora margarita
(4.27+0.40 cm). On 90" day after sowing, the leaf
length was found to be highest in pea plants added with
Acaulospora denticulata (6.10+0.20 cm), followed by
Glomus fasiculatum (5.37£0.74 cm), Gigaspora
margarita (5.23+£0.81cm) and Acaulospora nicolsonii
(5.17+0.31 cm). Acaulospora denticulata and A.
nicolsonii shows significant impact on leaf length are
presented in Tables 1-4.

Total number of leaves. According to the findings,
inoculating pea plants with AM fungus significantly
affects the overall number of leaves. Acaulospora
denticulata (18+1.00 cm), Gigaspora margarita
(20+£2.00 cm), Acaulospora nicolsonii (21+2.08 cm),
and were the next most numerous species on the 30th
day after sowing, followed by Glomus fasiculatum-
inoculated pea plants (22+1.53 cm). Acaulospora
denticulata and A. nicolsonii shows highly significant
and Gigaspora margarita, Glomus fasiculatum shows
significant impact on total number of leaves when
compared to non-inoculated plants. On 60" day after
sowing, number of leaves was found be highest in pea
plants treated with Gigaspora margarita (56+5.51cm)
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which  was followed by Glomus fasiculatum
(51£6.11cm), Acaulospora nicolsonii (49+2.00cm) and
Acaulospora denticulata (41+4.73 cm). On 90" day
after sowing, total number of leaves was found to be
highest in pea plants inoculated with Acaulospora
denticulata  (125.33+4.16 cm), followed by
Acaulospora nicolsonii (110.00+12.50 cm), Gigaspora
margarita (83.33%£5.51cm), and Glomus fasiculatum
(81.67+17.79cm). Acaulospora denticulata and
Gigaspora margarita shows highly significant impact
on leaf length. Acaulospora nicolsonii and Glomus
fasiculatum shows better effect on number of leaves at
30 days after sowing are presented in Tables 1-4.

Root length. The findings indicated that, in comparison
to the control, pea plants treated with AM fungus had a
notable impact on root length. On the 30th day
following seeding, pea plants inoculated with
Acaulospora nicolsonii had the longest roots (9.30+0.10
cm), followed by Acaulospora denticulata (9.10+0.10
cm), Gigaspora margarita (8.63+0.80 cm) and Glomus
fasiculatum (7.76+0.23 cm). The pea plants inoculated
with A. denticulata had the longest roots on the 60th
day after sowing (11.87+0.15 cm), followed by A.
nicolsonii  (10.83+0.57 cm), Gigaspora margarita
(10.80£1.06 cm) and Glomus fasiculatum (10.10+0.20
cm. The pea plants inoculated with Acaulospora
denticulata had the longest roots on the 90th day after
sowing (16.00+1.00 cm), followed by A. nicolsonii
(14.66£0.90 cm), Glomus fasiculatum (13.34+1.08 cm)
and Gigaspora margarita (12.01+1.27 cm). Every
inoculated fungal species exhibits a notable impact on
root length are presented in Tables 1-4.

Total Number of roots. The root lengths of the
inoculated and control pea plants varied after the AM
fungus inoculation. Positive results are seen in pea
plants from all four fungus. The pea plants inoculated
with Acaulospora denticulata had the highest number of
roots on the 30th day after sowing (15.53+0.50 cm),
followed by Gigaspora margarita (13+1.00 cm), Glomus
fasiculatum (12+1.73 cm), and Acaulospora nicolsonii
(12+1.00 cm). On 60" day, total number of roots was
found be highest in pea plants which was inoculated
with Gigaspora margarita (48+8.00 cm), which was
followed by Acaulospora denticulata (44+4.16 cm),
Glomus fasiculatum (39%4.16 cm) and Acaulospora
nicolsonii (29+3.61 cm). On 90 day after sowing, total
number of leaves was found to be highest in pea plants
inoculated with Gigaspora margarita (78+1.00 cm),
followed by Glomus fasiculatum (70+3.79 cm),
Acaulospora denticulata (62+3.51cm) and Acaulospora
nicolsonii (57+5.03 cm). All the AM fungi shows
highly significant and exellent impact on total number
of roots when compared to non-inoculated plants are
presented in Tables 1-4.

DISCUSSION

In the present study, the growth of Pisum sativum L.
inoculated with AM mycorrhizal fungi was analyzed. It
indicated that the inoculated plants significantly
impacted pea growth metrics and had more plant
height, root length, leaf length, and the total number of
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roots on pea plants compared to the non-inoculated
plants. AM fungi namely Acaulospora denticulata
significantly impacted plant height, root length, leaf
length, and the total number of roots on pea plants.
Acaulospora nicolsonii significantly impacted plant
height, root length, leaf length, and the total number of
roots on pea plants. Glomus fasiculatum significantly
impacted the length of roots, total number of leaves,
and the number of roots in pea plants, but had no
discernible effect on leaf length. Because significant
changes were observed at 90 days in Acaulospora
denticulata and A. niolsonii treatments, whereas no
significant changes were recorded at 30 and 60 days
after sowing. Two arbuscular mycorrhizal fungi namely
Acaulospora denticulata and A. nicolsonii were the
most efficient and optimal among the four Arbuscular
mycorrhizal fungi for every parameter. Although there
were no discernible effects on leaf length, Glomus and
Gigaspora genera significantly impacted plant height,
root length, total number of roots, and total number of
leaves in pea plants are presented in Tables 1-4. After
that, it was concluded that if the plants are inoculated
with mycorrhizal fungi, they showed more growth
compared to the non-inoculated ones. It is shown that
the mycorrhizal fungal showed a symbiotic association
with Pisum sativum L. plants.

Pea plants in pot cultures that were inoculated with
Acaulospora denticulata and Acaulospora nicolsonii
significantly impacted plant height, root length, leaf
length, and the total number of roots on pea plants.
These results are in accordance with the previous study
carried out by Singh et al. (2004), where they reported
that on the impact of the mycorrhizal species Glomus
aggregatum on leaf length. Similarly, Glomus
intraradices exhibit a noteworthy impact on plant
height (Olivera et al., 2004). Although, total number of
leaves in pea plant was inoculated with AM fungi were
affected by Glomus clarum. However, Prasann (2019),
reported effects of AM fungi on leaves nodes or new
shoot but the average is equal. Soylu et al. (2023)
examined the impact of mycorrhiza inoculation on
pepper plant growth and dependency. Results showed
higher root length and a high mycorrhizal dependency
(71.9%) with mycorrhiza inoculation, indicating
increased plant growth and development.

In the present studies Glomus fasiculatum significantly
impacted the length of roots, total number of leaves,
and the number of roots in pea plants, but had no
discernible effect on leaf length. Manjula et al. (2022).
The findings showed that there is no discernible change
in the overall number of leaves when pea plants are
inoculated with AM fungus. Nonetheless, a positive
difference in leaf count was noted between the plants
treated with AM fungus and the control group.
According to Grant (2012); Abdelaal et al. (2020), the
changes in  physiological ~and  biochemical
characteristics may be the cause of the differences in
growth parameters between inoculated and control
plants. In a related study, Surayya et al. (2021)
examined the effects of various AMF inoculum (G.
mossae, G. etunicatum, and Acaulospora kentinensis)
on the colonisation roots of cowpea and improvement
of soil. According to Wu & Xia’s (2004) study,
inoculating plants with arbuscular mycorrhizal fungus
may enhance plant growth, including plant height, stem
diameter, leaf area, shoot dry weight, root dry weight,
and plant dry weight. The introduction of Glomus sp.
into Lolium perenne led to a notable increase in root
vigour, chlorophyll content, and photosynthetic carbon
absorption capacity (Zhang et al., 2018). This could be
the reason for the notable rise in plant height and root
length. In a similar vein, Soylu et al. (2023); Hasan et
al. (2024) examined the most recent information on
AMF and how it affects host plants at different phases
of growth.

The outcomes of the present study revealed that in
recent years, arbuscular mycorrhiza has been proved as
a better form of bio-fertilizer and potential alternative to
chemical fertilizer. Individual species or consortia of
AM fungi have been used to test their effect on variety
of crops. In many experiments AM inocula have shown
excellent results in terms of growth enhancement,
increase in productivity and improving drought and
disease resistance of the host plants. It established the
framework for the possible future use of VAM fungus
as biofertilizers in reclamation wastelands. In addition,
it helps in the formation of future inoculums and can be
applied as fertiliser to improve seedling growth and
survival under challenging circumstances.
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Plate 1. Species of VAM fungi used for inoculation with Pea plant experimentation, (A) Acaulospora denticulata,
(B) Acaulospora nicolsonii, (C) Glomus fasiculatum, (D) Gigaspora margarita.
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Plate 2. Effect of AM fungi inoculation on morphological attributes of pea (A) Experiment on 30" day after AM
inoculation, (B) Acaulospora denticulata, (C) Acaulospora nicolsonii, (D) Glomus fasiculatum, (E) Gigaspora
margarita.

Lc | o |
Plate 3. Effect of AM fungi inoculation on morphological attributes of pea (A) Experiment on 60" day after AM

inoculation, (B) Acaulospora denticulata, (C) Acaulospora nicolsonii, (D) Glomus fasiculatum, (E) Gigaspora
margarita.

Plate 4. Effect of AM fungi inoculation on morphological attributes of pea (A) Experiment on 90" day after AM
inoculation, (B) Acaulospora denticulata, (C) Acaulospora nicolsonii, (D) Glomus fasiculatum, (E) Gigaspora
margarita.
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Table 1: Effect of Acaulospora denticulata on different characteristics of pea plant.

Acaulospora denticulata
Parameters Treatment Control

30 Days 60 Days 90 Days 30 Days 60 Days 90 Days
Plant height (cm) | 12.07+0.31** | 53.00+2.00** 82.48+3.64** 10.23+0.67 36.22+6.26 58.33+9.71
Leaf length (cm) 3.33+1.53 4.97+0.55 6.10+0.20** 3.17+0.76 3.93+0.06 4.40+0.61
Total no. of leaves | 18+1.00*** 41+4.73 125.33+4.16** 13+1.53 38+2.52 91+11.53
Root length (cm) | 9.10+0.10** | 11.87+0.15** 16.00+1.00** 7.30+0.61 7.30+0.61 11.77+£1.03

Total no. of roots | 15+0.50*** 44+4.16** 62+3.51*** 10+1.53 30+1.73 43+2.65

PH: Plant height (in cm); RL: Root length (in cm); LL: Leaf length (in cm); TL: Total Number of leaves; TR: Total number of

roots.

Mean + standard deviation; **Significant(p<0.05),*** Highly significant (p=>0.01)

Table 2: Effect of Acaulospora nicolsonii on different characteristics of pea plant.

Acaulospora nicolsonii
Parameters Treatment Control

30 Days 60 Days 90 Days 30 Days 60 Days 90 Days
Plant height (cm) | 15.27+0.15*** | 44.07+5.68 85.43+6.61 10.63+0.45 35.45+5.09 72.41+4.67
Leaf length (cm) 4.33+2.08 4.27+£0.91 5.17+0.31** 3.20+0.70 3.90+1.14 4.10+0.87

Total no. of leaves | 21+2.08*** 49+2.00 110.00+£12.50 13+2.00 49+4.51 93+5.29
Root length (cm) | 9.30+0.36*** |10.83+0.57*** 14.66+0.90** 8.40+0.56 8.73+0.32 11.67+0.75
Total no. of roots 12+1.00 29+3.61** 57+5.03** 11+1.53 28+1.53 41+11.37

PH: Plant height (in cm); RL: Root length (in cm); LL: Leaf length (in cm), TL: Total Number of leaves; TR: Total number of

roots.

Mean + standard deviation; **Significant (p<0.05),*** Highly significant (p>0.01)

Table 3: Effect of Glomus fasiculatum on different characteristics of pea plant.

Glomus fasiculatum
Parameters Treatment Control

30 Days 60 Days 90 Days 30 Days 60 Days 90 Days
Plant height (cm) 11.27+0.25 44,72+5.39 75.96+7.50 10.77+0.76 35.29+5.57 70.00+1.13
Leaf length (cm) 3.45+1.34 4.60+0.62 5.37+0.74 2.87+0.91 3.563+0.85 4.63+0.46

Total no. of leaves | 22+1.53** 51+6.11 81.67+17.79 14+2.00 43+5.29 7548.50
Root length (cm) | 7.76+0.23*** | 10.10+0.20** 13.34+1.08** 7.43+0.86 8.87+0.67 11.17+0.46
Total no. of roots 12+1.73 39+4.16** 70£3.79** 11+£1.00 30£1.00 47+13.00

PH: Plant height (in cm); RL: Root length (in cm); LL: Leaf length (in cm), TL: Total Number of leaves; TR: Total number of

roots.

Mean * standard deviation; **Significant(p<0.05),*** Highly significant (p>0.01)

Table 4: Effect of Gigaspora margarita on different characteristics of pea plant.

Gigaspora margarita
Parameters Treatment Control

30 Days 60 Days 90 Days 30 Days 60 Days 90 Days
Plant height (cm) 13.30+1.13 48.00+8.00** 83.30+4.98** 11.73+0.78 35.26+9.03 76.02+3.85
Leaf length (cm) 3.46+0.15 4.27+0.40 5.23+0.81 3.30+0.60 3.63+0.49 5.17+0.31

Total no. of leaves | 20+2.00** 5645.51** 83.33+5.51** 12+2.08 36+5.86 71+4.04
Root length (cm) 8.63+0.80 10.8045.51** 12.01+1.27** 8.41+0.95 9.90+0.44 10.27+1.27

Total no. of roots 13+1.00 48+8.00** 78+1.00** 12+0.58 22+2.65 6145.03

PH: Plant height (in cm); RL: Root length (in cm);LL: Leaf length (in cm), TL: Total Number of leaves; TR: Total number of

roots.

Mean + standard deviation; **Significant(p<0.05),*** Highly significant (p>0.01)

CONCLUSIONS

This study demonstrated that all inoculation treatments
significantly enhanced the various growth parameters
like plant height, leaf length, roots length, total number
of leaves and total number of roots per plant. In
comparison to non-inoculated plants, the study
discovered that inoculated plants had greater plant
height, root length, leaf length, and total number of
roots. The four Arbuscular mycorrhizal fungi
Acaulospora denticulata, Acaulospora nicolsonii,
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Glomus fasiculatum, and Gigaspora margarita —had a
major effect on plant growth metrics. For all
parameters, Acaulospora denticulata and A. nicolsonii
were the most effective and ideal. The genera Glomus
and Gigaspora also had a substantial effect on plant
height, total number of roots, total number of leaves,
and root length. According to the findings, plants that
were inoculated with mycorrhizal fungi exhibited more
growth than those that were not. A symbiotic
relationship between the mycorrhizal fungus and Pisum
sativum L. plants has been demonstrated.
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FUTURE SCOPE

According to the current study's findings, arbuscular
mycorrhiza has emerged as a superior biofertilizer and
possible substitute for chemical fertiliser in recent
years. It has a promising future scopes in plants, with
potential applications in sustainable agriculture,
ecological restoration, and environmental conservation.
Mycorrhizal inoculation enhances the plant growth,
biomass, yield and also increases plant resistance to
various stresses, such as salt stress. It can develop
effective mycorrhizal inoculation strategies, including
the selection of suitable fungal species, inoculation
timing, and application rates. It helps in exploring the
potential of mycorrhizal inoculation in different crop
species, including cereals, legumes, and horticulture
crops. It established the base for the potential
application of VAM fungi as biofertilizers in
reclamation wastelands in the future. Furthermore, it
aids in the development of subsequent inoculums and
can be used as fertiliser to enhance seedling survival
and growth in harsh conditions.
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