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Introduction

Corn plants have many benefits and are needed by
the government as a national food reserve. West Nusa
Tenggara (NTB) corn production fluctuated. In 2022,
corn production in West Nusa Tenggara will be 2.3
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Abstract: Corn plants have many benefits and are needed by the government as a
national food reserve. West Nusa Tenggara (NTB) maize production fluctuated. If
managed optimally, dry land agriculture in NTB can provide benefits for increasing
agricultural production, especially corn production. The sustainability of dry land
farming systems must be continuously improved even with various farming strategies
with the main objective of improving soil fertility and overcoming drought stress
constraints. One of the efforts to increase the productivity of NTB's dry land is the use of
arbuscular vesicular mycorrhizal biofertilizers which are an alternative to improve the
quality of soil and plants. Arbuscular vesicular mycorrhiza will colonize and infect roots
maximally if using a carrier media that is compatible with MVA inoculant. Appropriate
MV A carrier media will provide optimal environmental conditions for host plant growth.
The aim of the research was to determine the role of Indigenous MVA and carrier media
on soil quality in dryland maize. The research was carried out on corn plants using
different carrier media and native MVA types. The study was designed as a factorial
study using a completely randomized design (CRD) with 2 factors, namely the type of
indigenous MVA isolates with 3 treatment levels and the Carrier Media Type factor with
4 treatment levels. There were 12 treatment combinations that were repeated 3 times so
that 36 treatment combinations were obtained which were carried out at the Green House
of the Faculty of Agriculture, Nahdhatul Wathan University, Mataram from December
2020 to February 2021. The results showed that the MVA type factor, the MVA isolate
had a significantly different effect for all observation parameters, namely soil water
content, soil pH, soil total N content and soil available P content, the best isolate was
Glomus sp. The carrier media factor gives the result that the type of carrier media has a
significant effect on the parameters of observing soil water content, soil total N content
and soil pH with the best carrier media being rice husk charcoal biochart.

Keywords: Carrier Media, Indigenous MVA Isolates, Soil pH, Soil total N content and P
content

million tons dry weight (Distanbun, 2023). The dry land
of NTB is generally used for dry land, fields and
plantations with a slope of >15% and 3 wet months
(Permono, 2015) and is very suitable for the growth of
corn plants. The NTB government has not made dry land
a top priority for NTB agricultural development. Dry
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land becomes marginal and has an impact on increasing
various socio-economic problems, such as poverty,
unemployment and low farmer income.

If managed optimally, dry land agriculture in NTB
can provide benefits for increasing agricultural
production, especially corn production. Limited
agricultural supporting infrastructure, undulating
topography and limited water availability are alleged to
be the biggest contributors to the phenomenon of crop
failure (Astiko, 2015). The sustainability of dry land
farming systems must continue to be improved even
with various farming strategies with the main objective
of improving soil fertility and overcoming drought
stress constraints. Integrated management applied in
dry land farming systems can actualize the achievement
of crop production, maintain soil fertility and improve
farmers' income.

The productivity of the NTB dry land can be
increased by using biological fertilizers such as vesicular
arbuscular mycorrhizal biofertilizers which are an
alternative to improve the quality of soil and plants.
Arbuscular vesicular mycorrhizal (MVA) biological
fertilizer added to soil and plants is expected to increase
the availability and uptake of nutrients and minerals for
plants, especially for plant growth on marginal lands.
Arbuscular vesicular mycorrhizae can increase
fertilization efficiency (Musafa et al.,, 2015), provide
nutrients and plant growth hormones (Purba, 2015),
facilitate the absorption of various types of nutrients,
synthesis of phytohormones and are antagonistic to
pathogenic bacteria and fungi (Kesaulya et al., 2015)
states that the absorption efficiency of macro and micro
nutrients increases with the use of MVA associated with
host plants. Muis (2016) in their research reported that
there was an increase in soil P levels of 0.09% and tissue
P levels of 0.07 g/plant in plants that were treated with
Indegenus MVA inoculants in soybean cultivation on
dry land with inoculum sources from the corn
rhizosphere. Musfal (2010), reported that maize yields
were 5.03 tonnes/ha higher in 100% NPK fertilizer
treatment and 20 g Indigenous MVA/plant. compared
to the treatment of only 100% NPK fertilizer. MVA,
which is symbiotic with plants, forms external hyphae
which can increase the reach of plants to absorb
nutrients, especially P, by improving the plant's root
system (Lukiwatid & Simanungkalit, 2002).

MVA carrier media greatly affects root colonization
and infection in host plants (Shrivastava et al., 2015).
Appropriate MVA carrier media will provide optimal
environmental conditions for host plant growth. Ingels
(1985)states that the proper carrier medium is one of the
conditions for successful plant cultivation (Nosheen et
al, 2021). An ideal carrier media must have the
conditions of having good aeration and drainage,
sufficient moisture, free from organisms and hazardous
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materials, sufficient nutrients, and light weight. The
carrier media serves as a mechanical support for roots
and soil temperature. The development of healthy roots
and the process of breathing air by the roots is a measure
of whether or not air aeration is good in the soil
structure.

The carrier media that is often used for MVA
inoculation is a carrier material with a composition of
soil, sand, clay, kaolin, peat and zeolite (Simanungkalit,
2003). Carrier materials from organic materials such as
fuel husks need to be considered (Girelli et al., 2020)
because production costs are economical and
environmentally friendly and are available in various
locations. Organic materials as carriers for MVA
inoculants are still lacking. MV A can interact positively
with organic matter in the soil, including problem areas
such as saline soils (Nurbaity et al., 2005) and drought-
stressed lands (Sukmawati et al., 2022). The roasted
husks contained 0.32% N, .15% P, 0.31% K, 0.96% Ca, 180
ppm Fe, 80.4 ppm Mn, 14.10 ppm Zn and pH 6.8. Burnt
husks have the advantage of being able to improve the
physical and chemical properties of the soil (Istomo,
2012). In addition, adding roasted husks to the planting
medium can improve aeration and drainage in the
planting medium (Tumanggor, 2006).

Therefore, to improve the productivity of corn-
planted dry land, it is necessary to conduct research on
a combination of MVA and carrier media on corn plants
in the dry land of West Nusa Tenggara.

Method

Place and time of research

Experiments were carried out on corn plants using
different carrier media and native MVA types. The
experiment was carried out at the Green House of the
Faculty of Agriculture, Nahdhatul Wathan University,
Mataram from December 2020 to February 2021.

Experimental design

This research was a factorial study designed using
a completely randomized design (CRD) with 2 factors,
namely the type of indigenous MVA isolates and the
type of carrier media. The details of the two factors
showed in Table 1. Factor 1: Indigenous MVA (S) isolate
type which consists of 3 levels, namely:
So = without MVA spores
S1 = Glomus sp.
S, = Gigaspora sp.
Factor 2: Types of Carrier Media consisting of 4 (M)
levels, namely:
A1 = Carrier Media 1 (1 kg of zeolite : 3 kg of soil)
A, = Carrier Media 2 (1 kg kaolin : 3 kg soil)
Aj = Carrier Media 3 (1 kg of quartz sand : 3 kg of soil)
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A4 = Carrier Media 4 (1 kg charcoal husk biochart : 3 kg
soil)

Table 1. Treatment combinations of 2 factors tested on
the Role of Indigenous MVA Isolate Types on Various
Carrier Media

Isolate Type Aq A Az Ay

No isolates (So) SoA1 SoA2  SoAs  SoAs
Glomus sp. (S1) S1A1 S1A2 S1As SiA4
Gigaspora sp. (S2) S A S2A2  SiAs  SiAs

Each treatment was repeated 3 times to obtain 36
experimental units. The research was conducted within
2 months. Each experimental unit consisted of 1 plant.

Research procedure

Indigenous MVA isolates used are superior isolates
obtained in the propagation process by providing 50
spore grains/polybag. 1 kg of kaolin, zeolite, quartz
sand, rice husk biochart and 3 kg of soil (1:3 ratio) were
put into polybags so that each polybag contained 4 kg of
carrier media. Soil and carrier media are thoroughly
mixed and then sterilized in a large drum at 105 °C for
3.5 hours. The carrier media is cooled for 24 hours. Corn
seeds were planted in each polybag within 45 days and
watered regularly every evening using groundwater
according to field capacity.

Observation Parameters

The observed soil quality parameters i.e pH was
measured using a pH meter, moisture content was
measured by gravimetric method, total N levels were
measured with Kjeldal, and soil available P levels with a
spectrophotometer.

Data analysis

Data were analyzed quantitatively using analysis of
variance (ANOVA) at 5% level using Costat software. If
between treatments have a significant effect on the
observed variables, then continue with Duncan's
Multiple Range Test (DMRT) at 5% level.

Result and Discussion

Research on the role test of Indegenus MV A isolates
on various carriers on maize plants on dry land showed
an increase in soil quality. The variety factor of
Indigenous MVA isolates showed significant differences
in all soil quality parameters.

Table 2. Test of the Role of Indigenous MVA Isolate
Types on Various Carrier Media on Soil Water Content

Isolate Type Soil water content in different media

Ay Ay Az Ay
No isolates (So) 2585de 31.77ab 2229c¢ 3533a
Glomus sp. (S1) 26.82cd 2948ab 2213dc 37.14a
Gigaspora sp. (Sz) 23.77de 27.07ab 2494de 33.30a
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Description: The average value of the treatment
followed by the same lowercase letter shows no
significant difference based on the DMRT test at the 5%
level. Media A = soil-zeolite mixture: Media A» = soil-
kaolin mixture: medium As; = soil-quartz sand mixture:
Media A4 = soil-charcoal husk mixture.

Table 3. Test of the Role of Indigenous MVA Isolate
Types on Various Carrier Media on Total Soil N Content
Isolate Type

Total N content of soil on different

media

Aq A As Ay

No isolates (So) 024 a 023a 024a 0.24a
Glomus sp. (S1) 0.22a 019b 0.23a 024 a
Gigaspora sp. (S2) 0.23 a 018b 0.23a 0.23 a

Description: The average value of the treatment
followed by the same lowercase letter shows no
significant difference based on the DMRT test at the 5%
level and media A; = soil-zeolite mixture: Media As =
soil-kaolin mixture: medium As; = soil-quartz sand
mixture: Media A4 = soil-charcoal husk mixture

Table 3 shows the type of MVA Indigenus isolate
and the type of carrier media significantly affected the
parameters of total soil N content observation. There is
an interaction between the two factors.

Table 4. Test of the Role of Indigenous MVA isolates on
various Carrier Media

Isolate Type Available P content of soil on different
media

Aq Az Az Ay

No isolates (So) 23.77 ab 2593 ab 3477 ab 68.62a
Glomus sp. (S1) 4148 ab 30.76ab 31.58ab 76324
Gigaspora sp. (S2) 22.99 ab 12.41bc  15.31be 67.57 a

Description: The average value of the treatment
followed by the same lowercase letter shows no
significant difference based on the DMRT test at the 5%
level and media A; = soil-zeolite mixture: Media A, =
soil-kaolin mixture: medium A; = soil-quartz sand
mixture: Media A4 = soil-charcoal husk mixture

Table 4 shows that in the observed P parameters
there was a significant difference in the type of MVA
Indegenus isolate, there was no significant effect on the
carrier factor parameters and there was an interaction
between the treatments on both factors.

Table 5 shows that in the observed parameters of
soil H,O pH there was a significant difference in the type
factor of Indigenous MVA isolates and the variety of
carrier media and there was no interaction between the
two factors.
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Table 5. Test of the Role of Indigenous MVA Isolate
Types on Various Carrier Media on Soil H20 pH

Isolate Type Soil HyO pH on different media

Aq Ar Az Ay
No isolates (So) 8.77b 8.14de  8.48b 8.21d
Glomus sp. (S1) 8.77a 8.28cd  8.44bc 8,.6cd
Gigaspora sp. (Sz) 8.78a 8.0le  8.52b 8.7ed

Description: 1. The average value of the treatment
followed by the same lowercase letter shows no
significant difference based on the DMRT test at the 5%
level, and media A1l = soil-zeolite mixture: Media A2 =
soil-kaolin mixture: medium A3 = soil-quartz sand
mixture: Media A4 = soil-charcoal husk mixture

Better soil quality is thought to be due to the
association between maize plants and Indigenous MVA
which is seen in the increase in soil chemical properties
in all treatments inoculated with MVA with the best
chemical properties in the treatment using isolate I1
(Glomus sp.) on the observed parameters pH, available
P and N total land. Sari & Ermavitalini (2014), stated that
changes in the chemical properties of MV A-inoculated
soil were caused by MVA colonization of plant roots
which could expand the area of root uptake of nutrients
and water. Muis (2016) stated that plants added to MVA
would be better because of the greater surface area of the
roots in absorbing nutrients and water and the greater
number of leaves to carry out photosynthetic activities.
In all observation parameters, the soil quality of the
Glomus genus is superior to that of the Gigaspora genus.

In addition to being influenced by soil nutrient
levels, MVA performance is also influenced by soil pH
(Tuheteru, 2003). H>O pH analysis of 36 soil samples
showed a slightly alkaline pH range (8.01-8.78). Changes
in soil pH do not affect the performance of MV A because
MVA is resistant to changes in soil pH. The available P
content of the soil ranged from 12.41 to 76.32 ppm while
the total soil N content was 0.18 to 0.24%. The highest
nutrient levels were found in the application with rice
husk charcoal carrier media and the addition of Glomus
sp. MVA inoculant. The high levels of P nutrients in the
application of Glomus sp and husk charcoal carrier
media were due to a mutualism symbiosis with host
plant roots which played a role in increasing the
absorption of nutrients, especially P (Ambarwati et al.,
2022; Muis et al., 2013; Thomas & Singh, 2019). The use
of biochar husk media and soil fertilized with spores of
the genus Glomus sp provides better soil quality. Husk
charcoal biochar will maintain moisture and increase
soil fertility, increase water and air circulation in the soil,
provide nutrients so that it can stimulate plant growth
(Bhanse et al., 2022; Rawat et al., 2019). Research
conducted by Kolo & Raharjo (2016) proved that husk
charcoal has a positive effect on the growth and yield of
tomatoes. Other media such as a mixture of soil with
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zeolite, quartz sand and kaolin have quite varied texture
differences. Kaolin is in the form of flour, zeolite and
quartz sand are in the form of granules, grains like small
stones. Kaolin flour in wet conditions will agglomerate
and blend with the soil. MVA hyphae of the genus
Glomus did not spread optimally in the soil-kaolin flour
medium so that the nutrient absorption process was low.
Vaidya et al. (2007) stated that a mixture of coarse soil
such as zeolite and quartz sand was a medium that did
not give the best results for the growth of MVA-
inoculated corn plants because the coarse soil conditions
had high porosity so that the absorption of nutrients and
water was not optimal.

Conclusion

The type of MVA isolate has a significantly different
effect on all observation parameters, namely soil water
content, soil pH, soil total N content and soil available P
content with the best isolate being Glomus sp. The type
of carrier media has a significant effect on the
observation parameters of soil water content, soil total N
content and soil pH with the best carrier media being
rice husk charcoal biochart.
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