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Abstract:- Application of bioameliorants with various
formulations can increase nutrient concentration and
growth of maize-soybean intercropping. However, how
much increase in nutrient concentration and growth of
sandy soil rice has not been revealed. The experimental
design used was a randomized block design consisting of
five treatments of bioameliorant formulation, namely FO:
without bioameliorant, F1: with 10% compost + 10%
cattle manure + 10% rice husk charcoal + 70%
mycorrhizal biofertilizer, F2: 15% bioameliorant
compost+15% cattle manure 15% rice husk charcoal +
55% mycorrhizal biofertilizer, F3 : with bioameliorant
20% compost+20% cattle manure 20% rice husk
charcoal + 40% mycorrhizal biofertilizer, F4 : with
bioameliorant 25% compost+25% cattle manure + 25%
rice husk charcoal + 25% mycorrhizal biological
fertilizer. The variables observed in this study were: (1)
soil nutrient concentration variables and plant nutrient
uptake (N and P) at 42 days after planting, (2) growth
variables included: plant height and number of leaves at
14, 28, 42 and 56 dap, and weight of wet and dry root and
shoot at 42 dap, and (3) mycorrhizal population variables
included: number of spores and percentage of root
infection at 42 dap. The results showed that the
application of bioameliorants with a formulation of 25%
compost + 25% cattle manure + 25% rice husk charcoal
+ 25% mycorrhizal biofertilizer in maize-soybean
intercropping gave the best soil nutrient concentration, N
and P nutrient uptake by plants, mycorrhizal population
and growth of maize-soybean intercropping.
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I. INTRODUCTION

Suboptimal land is a future comparative advantage in
the West Nusa Tenggara region, because 84% (1.8 million
hectares) of its area is suboptimal land that has the potential
to be developed into productive agricultural land [1]; [2].
However, the biophysical limiting factor is still considered to
be responsible for the low production of food crops in the
sub-optimal land of North Lombok. The biophysical limiting
factors are low nutrient availability, poor soil organic matter
content, and limited water availability for plants ([3]; [4].

On the other hand, the cultivation technology applied is
not environmentally friendly which requires large amounts of
inorganic fertilizers and fertilizers. artificial pesticides. This
has a negative environmental impact and decreases the
quality of soil fertility which includes the physical, chemical
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and biological properties of the soil ([5]; [6]; [7]. The low
organic matter content of the soil causes the soil to be
susceptible to erosion and decreased soil permeability, and
decreased soil microbial population ([8]. Soil quality is
naturally capable of producing adequate yields of high-
quality plants and protecting human and animal health
without destroying natural resources ([9]).

One solution to overcome this problemis substitute the
use of inorganic fertilizers with bioameliorants ([10];
[11];[12]. Bioameliorant is a combination of biological
resources (biological fertilizers, biological agents) with soil
enhancers (ameliorants), especially organic fertilizers
(compost, manure, biochar and others) enriched with organic
extracts and nutrients to improve soil health and soil fertility
continuously. 13;[14]; [15]).

However, the effect of giving several bioameliorant
made from raw materials local manure waste, rice husk
waste, compost and indigenous which can increase soil
nutrient concentration, N and P nutrient uptake by plants,
mycorrhizal population and growth in intercropping mize and
soybeans on land. suboptimal has not been widely reported.
Therefore, this study examines "Effect application of
bioameliorant and mycorrhizal biofertilizers to increase soil
nutrient concentration, N and P nutrient uptake by plants,
mycorrhizal population and growth of maize-soybean
intercropping in suboptimal land".

Il. MATERIALS AND METHOD

A. Research

materials and tools The materials that will be used in this
experiment are mize seed variety “Bisi 18, soybean variety
“Anjasmoro”, mycorrhizal isolates, cow manure, rice husk
charcoal, compost, inorganic fertilizer (Urea and Phonska),
OrgaNeem, Green Tonic foliar fertilizer, raffia, plastic bags,
tissue, label paper, soil samples, root samples, methylene
blue, 10% KOH, sucrose, aquades, filter paper, and
stationery.

The tools used in this experiment are oven, scales,
binocular microscope, magnetic stirrer, beaker, tweezers,
multilevel sieve, centrifuge, funnel, petri, shovel, hoe, sickle
and hand counter.
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B. Location and research design

This research was conducted in TelagaWareng,
Pemenang Barat Village, Pemenang District, North Lombok
Regency from June to September 2022. The experimental
design used was a randomized block design with five
treatments of  bioameliorant namely FO:  without
bioameliorant, F1 : bioameliorant formulation 10% compost
+ 10% cattle manure + 10% rice husk charcoal + 70%
mycorrhizal biofertilizer, F2 : bioameliorant 15% compost +
15% cattle manure + 15% rice husk charcoal + 55%
mycorrhizal biofertilizer , F3 : bioameliorant 20% compost +
20% cattle manure + 20% rice husk charcoal + 40%
mycorrhizal biofertilizer, F4 : bioameliorant 25% compost +
25% cattle manure + 25% rice husk charcoal + 25% fertilizer
mycorrhizal life. The treatment was repeated 4 times so that
there were 20 experimental plots ([16]. The comparison of
the proportion of intercropping used was 3 rows of mize: 3
rows of soybeans.

C. Implementation of the experiment

Soil cultivation was carried out using a tractor to remove
weeds from the soil. The soil was then divided into 20 fields
measuring 5 mx 5 m. Mize and soybean seeds were planted
in a single method. The mize-soybean intercropping pattern
used was 3 rows of mize and 3 rows of soybeans. Each hole
was filled with 3 seeds with a mize spacing of 60 cm. x 40
cm while the distance between soybeans is 30 cm x 20 cm.

Mycorrhizal isolates were propagated in pot culture
using a mize host plant with a mixture of soil and sterile
cattle manure (50%:50%) as much as 5 kg. Mycorrhizal
inoculation was carried out by using a mixture of soil, roots,
spores and mycorrhizal hyphae.lnoculation was carried out
using the funnel method, namely filter paper foldedisolate
was placeduwaa and then the host plant was placed on the
filter paper. The filter paper was then covered with soil and
the plants were allowed to grow ([17]; [18]. After 50 days,
the soil in the culture pots was harvested by cutting the plant
roots, then blended until smooth. The results of this blender
were then mixed homogeneously with the soil of the culture
pot media This mixture was then filtered through a 2 mm
diameter sieve. This mycorrhizal inoculant was then mixed
homogeneously with cattle manure, rice husk charcoal and
compost with a percentage ratio according to the treatment
being tested. This bioameliorant mixture was then filtered
through a 2 mm diameter sieve and the final product was
bioameliorant. This is in the form of flour.
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The bioameliorant according to the treatment of each
bioameliorant is 40 g per hole by inserting it as deep as 5 cm
and at a distance of 7 cm from the planting hole, while the
application of inorganic fertilizer with a dose of 50% of the
recommended dose is Urea and Phonska (mize: Urea). 150
kg/ha and Phonska 100 kg/ha & soybeans: 30 kg/ha Urea and
60 kg/ha Phonska). Bioameliorant days after planting and
50% inorganic fertilizer Il was applied at 21 days after
planting. Embroidery is done by replanting mize and soybean
seeds at the age of 7 days after planting (dap).to replace dead
or abnormally growing plants. After the plants grew, thinning
was carried out leaving two plants at the age of 14 dap.

Plant maintenance includes weeding the weeds that
grow by cleaning them using a sickle after the plants are 10
dap and subsequent weeding is done every 7 day intervals
until the plants are 50 days. The provision of water depends
on the rainfall in the field, if it is not sufficient, then water is
given from the pump well at the age of 30 dap and 50 dap
until the soil reaches capacity.

Plant protection is carried out by spraying "OrgaNeem"
(an organic pesticide extracted from the Azadirachtin plant)
with a concentration of 5 ml of OrgaNeem per liter of water.
OrgaNeem was applied from the age of 10 to 40 dap with a
spraying interval of 7 days.

D. Variable observations

The variablesobserved in this study were: (1) growth
variables including: plant height and number of leaves at 14,
28, and 42 days after planting, (2) soil nutrient concentration
variables and plant N and P nutrient uptake [19] ; [20]; [21]
at 42 dap, root and shoot dry and wet weight at 42 dap, and
(3) mycorrhizal population variables included: number of
spores and percentage of root infection [22]; [23]; [24];
[25]at 42 dap.

E. Data analysis

Data analysis Observational data were analyzed using
analysis of variance followed by the Least Significant
Difference (LSD) test at a significance level of 5% using the
Costat for Windows program.

I1l. RESULTS AND DISCUSSION

A. Height and number of leaves

The results of the diversity analysis showed that the
application of a bioameliorant 25% compost + 25% cattle
manure + 25% rice husk charcoal + 25% mycorrhizal
biofertilizer had a significant effect on plant height and
number of leaves compared to the control (without
bioameliorant) when the plants were 14-42 dap (Table 1).
The highest plant height and number of leaves was obtained
in the treatment of 25% compost + 25% cattle manure + 25%
rice husk charcoal + 25% mycorrhizal biological fertilizer
(F4).
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Plant Height (cm)

Number of leaves (strands)

Bioameliorant Formulation

14 28 42 14 28 42
Mize Plant
FO 48.85¢ 96.86¢ 201.514 12.02¢ 18.02¢ 20.06¢
F1 49.48° 116.49¢ 232.26° 12.27° 18.759 22.01°
F2 49.60° 128.24%® 249.51° 13.69%® 19.20¢ 23.01°
F3 49.85° 130.61° 254.01° 13.772 19.77° 23.26°
F4 52.60? 130.64° 268.01° 13.79% 20.77° 24.26°
LSD 5% 0, 56 10.74 10.69 1.17 0.72 1.02
Soybean Plants
FO 30.73¢ 40.24¢ 55.52¢ 8.26° 16.01¢ 27.52°
F1 34.73¢ 47, 86° 63.77¢ 9.76¢ 18.51° 29.26¢
F2 35.73¢ 53.74° 68.27° 18.71° 31.26°¢ 11.01°
F3 36.10° 55, 56° 70.522 11.51° 23.76° 32.01°
F4 42,73 60.86° 77.02° 11.76% 24.26° 33.51°
LSD 5% 3.52 7,60 7,67 0,25 2,12 1,29

Table 1: The mean height and number of leaves of mize-soybean plants (dap)

The mean values followed by the same letter in the same
column are not significantly different according to the LSD
5 test %. FO: without bioameliorant, F1: bioameliorant
formulation 10% compost + 10% cattle manure + 10% rice
husk charcoal + 70% mycorrhizal biofertilizer, F2:
bioameliorant 15% compost + 15% cattle manure + 15%

Application bioameliorant 25% compost + 25% cattle
manure + 25% rice husk charcoal + 25% mycorrhizal
biofertilizer gave a significant effect on plant height and
number of leaves compared to control. This fact indicates the
importance of applying ameliorant in the management of
sandy soils. Bioameliorants or “soil enhancers” can improve
the root to support plant growth.formulationbioameliorant
consisting of 25% compost + 25% cattle manure + 25% rice
husk charcoal + 25% mycorrhizal biofertilizer is thought to
be able to meet the K needs of mize and soybeans, because
the K content in this formulation is very high. Potassium
plays a very important role in the early growth of mize and
soybeans, especially in meristem tissue, which is a tissue that
actively divides at the tip. That the element K plays a greater
role in plant vegetative growth, especially in the tip meristem
(shoot), and is also higher in these tissues compared to older
parts [26]. Elemental K plays a role in supporting plant
growth, which plays a role in plant photosynthesis which
produces carbohydrates, proteins and other organic
compounds [27]. The compounds produced are used in the

rice husk charcoal + 55 % mycorrhizal biofertilizer, F3:
bioameliorant 20% compost + 20% cattle manure + 20%
rice husk charcoal + 40% mycorrhizal biofertilizer, F4:
bioameliorant 25% compost + 25% cattle manure + 25%
rice husk charcoal + 25 % mycorrhizal biofertilizer.

process of division and enlargement or differentiation of
plant cells, so that it will stimulate growth in plant shoots and
will encourage the increase in height and number of plant
leaves. The application of bioameliorants with this
formulation can also meet the needs of micro nutrients in
sandy soils such as Cu and Zn which play a role in the
formation of cell walls which causes an increase in plant
height and number of leaves.formulationBioameliorant 20%
chicken cattle manure + 20% agricultural weed + 20% purun
rat + 20% mineral soil + 20% dolomite with a dose of 15 tons
ha! gave the best effect on plant height and number of leaves
[28].

B. Soil nutrient concentration and plant nutrient uptake.

The results of the diversity analysis showed that the
application of 25 % compost + 25% cattle manure + 25% rice
husk charcoal + 25% mycorrhizal biofertilizer had a
significant effect compared to other formulations on soil
nutrient concentrations. and nutrient uptake by plants (Table
2 and Table 3).

Bioameliorant formulation

total N (g kg?)

P available (mg kg?)

Mize Soybean Mize Soybean
FO 1.30¢ 1.23¢ 12.07¢ 12.85¢
F1 1.44¢ 1.28¢ 16, 80° 15.22¢
F2 1.44¢ 1.33° 20.83° 17.67¢
F3 1.58° 1.472 23.57° 20.80°
F4 1.922 1.472 37 418 24,317
LSD 5% 0.12 0.05 3.59 2.35

Table 2: Average nutrient concentrations of N and P in the mize-soybean intercropping rhizosphere in the treatment of several
bioameliorant aged 42 DAP

Average value followed by the same letter in the same column were not significantly different according to the 5% LSD test.
Description of treatment see Table 1.
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The results of the LSD test at the 5% level showed that
the application of a bioameliorant 25% compost + 25%
cattle manure + 25% rice husk charcoal + 25% mycorrhizal
biofertilizer could increase the concentration of total N and
P available in the soil and nutrient uptake of N. and plant P
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at 42 dap. The highest and significantly different increase
occurred in the application of 25 % compost + 25% cattle
manure + 25% rice husk charcoal + 25% mycorrhizal
biofertilizer (F4).

Bioameliorant Formulation

N Absorption (g kg?)

P Uptake (g kg?)

Mize Soybean Mize Soybean
FO 29.09¢ 35.50° 1.95¢ 1.97¢
Fi 29.71° 36.41¢ 2, 244 2.11°
F2 31.30° 40.05° 2.95¢ 2.12b¢
F3 31.58 45.02° 3.05° 2.23°
F4 32.24° 46.98% 3,88 2.35%
LSD 5% 0.59 0.89 0.27 0.12

Tabe 3: Average N and P uptake of mize-soybean intercropping in the treatment of several bioameliorant aged 42 dap

The mean value followed by the letterthe same column in the same column was not significantly different according to the 5%

LSD test. Description of treatment see Table 1

Application of bioameliorant25% compost + 25% cattle
manure + 25% rice husk charcoal + 25% mycorrhizal
biofertilizer 25 tons ha* showed the concentration of N and P
nutrients in the soil and NP uptake in plants showed
significant differences, both in the soil and shoot. Application
bioameliorant can improve the chemical and physical
properties of sandy soil [29]. Improvement of chemical
properties through improvement of nutrient availability status
improves soil pH. Improvement of physical properties, one of
which is by decreasing total porosity and increasing lump
density in sandy soils can have an impact on nutrient uptake,
especially P [30]; [31]. An increase in soil pH also affects P
uptake by plant roots. P uptake will be disturbed at low pH
conditions because P is not mobile. This condition also
causes impaired root growth and function. The application of
P both from inorganic fertilizers and bioameliorants can
increase the uptake of N and P in maize [32].Application 20
ton ha’bioameliorant with a formulation of 80% chicken
manure + 20% dolomite gave the highest NPK nutrient

uptake. This condition is thought to be due to the
bioameliorant with this composition is more able to increase
the concentration of available P in the soil solution, so that its
availability in the soil increases. In addition, the nutrients
contained in bioameliorant are released slowly (slow release)
so that they are available continuously so that they can be
used by plants [33].

C. Development of Mycorrhizae

The results of the diversity analysis show the effect of
treatment with 25 % compost + 25% cattle manure + 25%
rice husk charcoal + 25% mycorrhizal biofertilizermake a
real impactaccording to the LSD test 5% compared with
bioameliorant on the parameters of the number of
myecorrhizal spores and the percentage of root colonization at
42 dap (Table 4). The value of the number of spores and the
highest percentage of colonization was found in the treatment
with compost + 25% cattle manure + 25% rice husk charcoal
+ 25% mycorrhizal biofertilizer.

Bioameliorant

Spores on Mize Spores on Soybean

%-colonization of Mize %-colonization of Soybean

Formulation
FO 102.67¢ 100.01¢ 25.01¢ 20.34¢
Fi1 726.67¢ 606.67¢ 53.01° 43.34°
F2 966.01° 818.67 62.67® 51.67%
F3 1651.34° 994.67° 68.342 58.344
F4 2612.672 1888.67° 76.672 63.342
LSD 5% 386.65 226.86 19.68 8.96

Table 4: Average number of spores (per 100 g of soil) and root colonization (%) of maize-soybean intercropping in the treatment
of several bioameliorant aged 42 dap

Value the mean followed by the same letter in the same column was not significantly different according to the 5% LSD test. For
treatment information, see Table 1.

Application bioameliorant into the soil can increase soil
fertility in terms of physics, chemistry and soil biology.
Organic matter can provide nutrients for plants, has macro
and micro pores so that air circulation is quite good and has
high water absorption [34]. Application of bioameliorant
formulation of 25% compost + 25% cattle manure + 25% rice
husk charcoal + 25% mycorrhizal biofertilizer (F4) as basic
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fertilizer was able to increase the activity and population of
mycorrhizae in the rhizosphere. Mycorrhizal activity in the
soil is one of the most useful activities in providing P
available to plants. Mycorrhizae in carrying out their
activities and development require energy and organic matter
derived from bioameliorant is a source of energy for these
mycorrhizae to develop [35]. The provision of bioameliorants
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that contain lots of organic matter is closely related to the
increase in organic C and mycorrhizal activity in the soil
([36]. The availability of sufficient organic matter in the soil
acts as an energy source for mycorrhizal development
because it can provide important elements needed by
mycorrhizae). to thrive ([37].formulation bioameliorant has a
role in the soil to increase soil fertility. Because the organic
matter contained in it can play a role in increasing the activity
of mycorrhizae in the soil, storing and releasing nutrients for
plants. Decomposition of organic matter is very useful for
providing nutrients for the development of microorganisms
(mycorrhizae) in the soil [38]. The main benefit of the
symbiosis between mycorrhizae and plants is its ability to
increase the absorption of phosphorus nutrients and improve
plant growth. Mycorrhizae can help improve plant nutrition,
increase plant growth and yield ([39].
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D. Wet and dry biomass weight

The results of the diversity analysis showed bioameliorant
consisting of 25% compost + 25% cattle manure + 25% rice
husk charcoal + 25% mycorrhizal biofertilizer had a
significant effect on increasing the wet and dry biomass
weight of roots and shoots compared to without
bioameliorant (Table 5).The results of the LSD test at 5%
level showed that the application of bioameliorant 25%
compost + 25% cattle manure cow25% rice husk charcoal +
25% mycorrhizal biofertilizer compared to control (without
bioameliorant) can significantly increase the weight of wet
and dry biomass of roots and plant shoots.The highest
increase in wet and dry biomass weight of roots and plant
crowns occurred in the application of bioameliorant 25%
compost+ 25% cattle manure + 25% rice husk charcoal +
25% mycorrhizal biofertilizer (F4).

. . . Mize Soybean
BioameliorantFormulation Roots Shoot Roots Shoot

Wet Biomass

FO Wet? 89.91¢ 0.41¢ 1.73¢

F1 57.56° 123.95¢ 0.73¢ 4.24¢

F2 68.36% 146, 02¢ 0.91° 5.63¢

F3 81.09° 261.87° 1.25P 8.55°

Fa 140.012 365.218 1.618 13.49°

LSD 5% 20.43 32.08 0.32 251
Dry biomass

FO 13.59¢ 15.75¢ 0.31¢ 0.58¢

F1 29.44°¢ 25.73¢ 0.34° 1.62¢

F2 42.44b 26.28°¢ 0.36° 2.06"

F3 42.820 87.24° 0.65° 2.82°

F4 89.22° 108.482 0.662 4,562

LSD 5% 15,76 9.29 0.03 1.04

Table 5: Average wet and dry biomass weight of roots and shoots (g/plant) of mize-soybean intercropping in the treatment of

several bioameliorant aged 42 dap

The mean value followed by the same letter in the same column were not significantly different according to the 5% LSD test.
Description of the treatment see Table 1.

The results showed that the wet and dry biomass

weights of roots and plant crowns were the highest and

significantly different in the treatment formulation

bioameliorant25% compost + 25% cattle manure + 25% rice

husk charcoal + 25% biological fertilizer (F4).formulation
bioameliorant thought to provide a better growing

environment than the F4 formulation bioameliorant 10%
compost + 10% cattle manure + 10% rice husk charcoal +
70% mycorrhizal biofertilizer (F1), bioameliorant 15%
compost + 15% cattle manure + 15% rice husk charcoal +
55% mycorrhizal biofertilizer (F2) and the formulation of
bioameliorant 20% compost + 20% cattle manure + 20%
rice husk charcoal + 40% mycorrhizal biological fertilizer
(F3), especially the availability of N and P in the soil. Mize

plants generally require higher N and P than soybeans ([40].

Improvements in the availability of N and P elements in the

soil will also balance the availability of nutrients in the
soil.In order for plants to grow well, it is necessary to

balance the amount of nutrients in the soil according to plant
needs [41]. Nutrients will be used by plants to stimulate the

process of photosynthesis. The results of photosynthesis will
be translocated to all parts of the plant to stimulate
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vegetative and generative development of plants. In
addition, the bioameliorant F4 formulation was able to
provide N and P in sufficient proportions to support plant
growth. As the availability of N and P in the soil increases,
the wet and dry weights of roots and shoots also increase.
On the other hand, the application of bioameliorants into the
soil can improve soil structure and increase the availability
of nutrients for plants. Root development can occur because
the absorption of nutrients by plant roots goes better. The
absorption of nutrients by the roots can also run more
broadly, so that the nutrients absorbed by the roots can also
meet the nutrient needs of plants. In addition, root
elongation occurs due to root interception, where the growth
of these formed roots can reach unreached planting media,
resulting in increased nutrient uptake by plant roots.Better
availability of nutrients leads to better plant growth and
easier absorption of nutrients so that mize and soybeans will
form new roots and shoots well [42]. Furthermore,
improvements in plant nutrient absorption will support
metabolic processes so that plants will actively form new
roots and branches [43].
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IV. CONCLUSION AND SUGGESTIONS

Formulation of bioameliorant 25% compost + 25%
cattle manure + 25% rice rice husk charcoal + 25%
mycorrhizal biofertilizer can increase soil nutrient
concentration (total N and P available), plant nutrient uptake
(N and P), growth mycorrhizae (number of mycorrhizal
spores and percentage of root colonization) and plant growth
(plant height, number of leaves, wet and dry weight of roots
and shoots). Formulation Bioameliorant 25% compost +
25% cattle manure + 25% rice husk charcoal + 25%
mycorrhizal biofertilizer (F4) was the best in increasing soil
nutrient  concentration, nutrient uptake by plants,
mycorrhizal development and plant growth.

ACKNOWLEDGMENT

Thanks to DRTPM Ministry of Education and Culture,
Research and Technology and the Institute for Research and
Community Service at the University of Mataram for the
grant of research funds for the 2022 Fiscal Year.

REFERENCES

[L.] Mulyani A, Sarwani M. 2013. Characteristics and
potential of sub-optimal land for agricultural
development in Indonesia. JurnalSumberdayal.ahan:
7(2).

[2.] Mulyani A, Nursyamsi D, Las I. 2014. Acceleration of
development of dry climate agriculture in Nusa
Tenggara. PengembanganinovasiPertanian: 7(4):187-
98.

[3.] Tittonell P, Giller KE. 2013. When yield gaps are
poverty traps: The paradigm of ecological
intensification in African smallholder agriculture. Field
Crops Research: 143:76-90.

[4.] Soedireja HR. 2017. Potential and efforts to use
groundwater for irrigation of dry land in Nusa
Tenggara. Jurnallrigasi: 11(2):67-80.

[5.] Hartatik W, Setyorini D. 2012. Utilization of organic
fertilizers to improve soil fertility and crop quality.
Agricultural Research and Development Agency, Soil
Research Institute. Bogor: 571-82.

[6.] Savci S. 2012. An agricultural pollutant: chemical
fertilizer. International Journal of Environmental
Science and Development: 3(1):73.

[7.] Parween T, Jan S, Mahmooduzzafar S, Fatma T,
Siddiqui ZH. 2016. Selective effect of pesticides on
plant—A review. Critical reviews in food science and
nutrition. 56(1):160-79.

[8.] Pérez-Lucas G, Vela N, El Aatik A, Navarro S. 2019.
Environmental risk of groundwater pollution by
pesticide leaching through the soil profile. Pesticides-
use and misuse and their impact in the environment.
17:1-28.

[9.] Lehman RM, Cambardella CA, Stott DE, Acosta-
Martinez V, Manter DK, Buyer JS, Maul JE, Smith JL,
Collins HP, Halvorson JJ, Kremer RJ. 2015.
Understanding and enhancing soil biological health:
the solution for reversing soil degradation.
Sustainability. 7(1):988-1027.

NISRT22AUG897

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

[10.] Rasyid B. 2018. Collaboration of liquid bio-ameliorant
and compost effect to crop yield and decreasing of
inorganic  fertilizer  utilization for  sustainable
agriculture. InlOP Conference Series: Earth and
Environmental Science (Vol. 157, No. 1, p. 012001).
IOP Publishing.

[11.] Simarmata T, Setiawati MR, Herdiyantoro D, Edriana
IP, Kamaludin NN, Fitriatin BN. 2019. Application of
ameliorant and microbials fertilizer as bioagent for
enhancing the health of rhizomicrobiome and yield of
soybean on marginal soils ecosystem. In [OP
Conference Series: Earth and Environmental Science
(Vol. 393, No. 1, p. 012044). I0P Publishing.

[12.] Khan HI. 2018. Appraisal of biofertilizers in rice: To
supplement inorganic chemical fertilizer. Rice Science.
25(6):357-62.

[13.]Simarmata T, Turmuktini T, Fitriatin BN, Setiawati
MR. 2016. Application of bioameliorant and
biofertilizers to increase the soil health and rice
productivity. HAYATI Journal of Biosciences.
23(4):181-4.

[14]Ram LC, Masto RE. 2014. Fly ash for soil
amelioration: a review on the influence of ash blending
with inorganic and organic amendments. Earth-Science
Reviews. 128:52-74.

[15.]Pandey VC, Singh N. 2010. Impact of fly ash
incorporation in soil systems. Agriculture, ecosystems
& environment. 136(1-2):16-27.

[16.] Gomez, Kwanchai A., dan Arturo A. Gomez. 1984.
Statistical procedures for agricultural research. John
Wiley & Sons. pp. 384.

[17.] Satrahidayat, |. R. 2011. Engineering mycorrhizal
biofertilizers in increasing agricultural production. UB
Press. Malang Indonesia. pp. 226

[18.] Simarmata, T. 2017. Bioameliorant-Based Planting
Media Engineering to Increase Productivity of Potted
Plants and Yards (Case Study in Tersana Village and
PabedilanKulon Village, Pabedilan District, Cirebon
Regency). JurnalPengabdianKepadaMasyarakat, 1(3).

[19.] Page A L, Miller RH, Keeney D R 1982. Methods of
soil analysis, Part 2: Chemical and microbiological
properties (2nd Ed.). Madison, USA: American Society
of Agronomy

[20.] Bray RH and Kurtz LT. 1945. Determination of total,
organic, and available forms of phosphorus in soils.
Soil science. 59(1): 39-46.

[21.]Lisle L, Gaudron J, Lefroy R. 1990. Laboratory
techniques for plant and soil analysis. Armidale,
Australia: UNE-ACIAR- Crawford Fund

[22.] Brundrett M, Bougher N, Dell B, Grove T and
Malajczulk N. 1996. Working with Mycorrhizas in
Forestry and Agriculture. The Australian Centre for
International ~ Agriculture  Research  (ACIAR)
Monograph 32. pp. 374

[23.] Daniels BA and Skipper HD 1982. Methods for
recovery and quantitative estimation of propagules
from soil. In Scenck N C (Eds.). Methods and
principles of mycorrhiza research. APS, St. Paul MN.
pp. 36

[24.] Kormanik PP and McGraw AC. 1982. Quantification
of vesicular-arbuscular mycorrhiza in plant roots. In

WWW.ijisrt.com 888


http://www.ijisrt.com/

Volume 7, Issue 8, August — 2022

Schenk N C (Eds). Methods and principles of
mycorrhizal research. The American Phytopathological
Society. St. Paul. Minnesota. pp. 244

[25.] Giovannetti M. and Mosse B. 1980. An evaluation of
techniques for measuring vesicular arbuscular
mycorrhizal infection in roots. New phytologist,
pp.489-500.

[26.] Putra S, Permadi K. 2011. The effect of potassium
fertilizer on increasing the yield of sweet potato
varieties of narutokintoki in paddy fields. Agrin 15(2).

[27.]Parman S. 2007Effect of liquid organic fertilizer
application on potato growth and production (Solanum
tuberosum L.). AnatomiFisiologi, 15(2): 21-31.

[28.] Maftu’ah E, Maas A, Syukur A, Purwanto BH. 2013.
The effectiveness of ameliorant on degraded peatlands
to increase growth and NPK uptake of sweet mize
plants (Zea mays L. var. saccharata). JurnalAgronomi
Indonesia (Indonesian Journal of Agronomy). 41(1).

[29.] Astiko W, Ernawati NML, Silawibawa IP. 2021. The
comparative analysis of row proportions and the effect
on nutrient status maize and soybean intercropping in
sandy soil of North Lombok, Indonesia. In IOP
Conference Series: Earth and Environmental Science
(Vol. 712, No. 1, p. 012025). I0P Publishing.

[30.] Utami, 2010. Recovery of hydrophobic peat with
surfactants and ameliorants, and their effect on maize P
uptake. Dissertation. Gadjah Mada University.
Yogyakarta.

[31.] Astiko W, Sastrahidayat IR, Djauhari S, Muhibuddin
A. 2013. Soil fertility status and soybean [Glycine max
(L) Merr] performance following introduction of
indigenous mycorrhiza combined with various nutrient
sources into sandy soil. AGRIVITA, Journal of
Agricultural Science. 35(2): 127-137.

[32.] Nusyamsi D, Gusmaini, Wijaya A. 2003. Soil P uptake
of Inceptisol, Ultisol, Oxisol, and Andisol and the need
for P fertilizer for some food crops. Agric,
JurnalllmuPertanian 16 (2): 103-114.

[33.] Aprianto P, Salampak S, Kresnatita S. 2021. The effect
of giving dolomite ameliorant with chicken manure on
pakcoy plants growing on peatlands. J. Environ.
Manag. 2(2): 131-139.

[34.] Mawarti T, Lestari T, Apriyadi R. 2020. Land Use
After Tin Mining with Patchouli Cultivation with
Several Ameliorants. In Proceedings of National
Colloguium Research and Community Service (Vol.
4).

[35.] Yuniarti A, Suriadikusumah A, Gultom JU. 2018.
Effect of inorganic fertilizer and liquid organic
fertilizer on pH, N-total, C-organic, and yield of
pakcoy in inceptisols. ProsidingSemnastan, pp.213-
219.

[36.] Astiko W, Ernawati NML, Silawibawa IP. 2021a.
November. Effect of Intercropping on Mycorrhizal
Populations, Growth, and Yield on Several Varieties of
Maize (Zea mays L.) and Soybeans [Glycine max (L.)
Merr.] in Dryland North Lombok, Indonesia. In 10P
Conference Series: Earth and Environmental Science
(Vol. 913, No. 1, p. 012008). I0OP Publishing.

[37.] Astiko W, Wangiyana W, and Susilowati LE. 2019.
Indigenous Mycorrhizal Seed-coating Inoculation on

NISRT22AUG897

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

Plant Growth and Yield, and NP-uptake and
Availability on Maize sorghum Cropping Sequence in
Lombok’s Drylands.Pertanika Journal of Tropical
Agricultural Science. 42(3): 1131-1146.

[38.] Simanungkalit RDM, Suriadikarta DA, Saraswati R,
Setyorini D, Hartatik W. 2006. Organic fertilizers and
biological fertilizers.

[39.] Astiko W, Sastrahidayat IR, Djauhari S, Muhibuddin
A. 2013a. The role of indigenous mycorrhiza in
combination with cattle manure in improving maize
yield (Zea mays L) on sandy loam of northern Lombok,
eastern of Indonesia. Journal of Tropical soils. 18(1):
53-58.

[40.] Indrasari A, Syukur A. 2006. Effect of chicken manure
and micronutrients on mize growth on limed Ultisol.
J.Tanahlklim 6:116-123.

[41.] Adetiya N, Hutapea S, Suswati S. 2017. Growth and
Production of Mycorrhizal Red Chili (Capsicum
annum L.) Using Biochar and Chemical Fertilizer
Application. Agrotekma: JurnalAgroteknologi dan
lImuPertanian. 1(2), pp.126-143.

[42.] Astiko W, Ernawati NML, Silawibawa, IP. 2021b. The
effect of row proportion of maize and soybean
intercropping on growth and yield of component crops
in sandy soil North Lombok, Indonesia. In 10P
Conference  Series: Earth and Environmental
Science (Vol. 637, No. 1, p. 012005). IOP Publishing.

[43.]Purba B, Resmiyati. 2015. Study on the use of
ameliorants on dry land in increasing yields and profits
of soybean farming. In Prosiding Seminar Nasional
Masyarakat Biodiversitas Indonesia (Vol. 1, No. 6, pp.
1483-1486)

WWW.ijisrt.com 889


http://www.ijisrt.com/

