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Abstract: Soil is a planting material that has various functions in it, its main function has a lot of influence on life and
almost all living things on earth. The most significant role is when the soil becomes a cultivation medium for plants,
it is required to provide all the needs of plants to live so the role of soil is very crucial. Control of land improvement
still needs to be improved through increasing the natural biology of the local location or adding soil amendment
microorganisms to build existing ecosystems to improve the quality of the land. The research method uses the
Completely Randomized Design (CRD) method where each treatment indicates several compositions of planting
media. The treatments are divided into 3, namely treatment A consisting of 20% Coco Fiber, 20% Husk Charcoal, 20%
Goat Manure, 20% Agricultural Lime, and 20% Microorganism Colony. Then followed by treatment B which is 20%
Coco Fiber, 10% Husk Charcoal, 20% Goat Manure, 20% Agricultural Lime, 30% Microorganism Colony, and finally
treatment C which is 20% Coco Fiber, 20% Husk Charcoal, 10% Goat Manure, 10% Agricultural Lime, 40%

Microorganisms Colony. Treatment B shows to be the most successful treatment where the results of agronomic
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observations, nutrient availability, and the availability of microorganisms and their decompaosition process provides
the most significant results and has a positive impact of approximately 4.6% on agronomic observations, 5.1% on
observations of the role of microorganisms, 6.3% on observations of media nutrients, and 4.2% on observations of
organic content and pH. Stabilizing the provision of microorganisms with the types of Nitrogen Fixers, Phosphate
Solubilizers, Decomposers, and Root Infectors can make the sustainability of decomposition and decomposition rates
run well and a comprehensive symbiotic mutualism occurs so that the introduction can be done with this biological
planting media.

Keywords: biological; decomposition; marginal land; planting media; reclamation.

2020 AMS Subject Classification: 92D40.

1. INTRODUCTION

Soil is a planting material that has a variety of functions in it, its main function has a lot of influence
on life and almost all living things on earth. The most significant role is when the soil becomes a
cultivation medium for plants, this role is as a planting medium that is required to provide all the
needs of plants to live so the role of soil is very crucial. Today, the decline in soil quality occurs
significantly every year, the current decline has reached + 70% in the parameter of nutrient loss
due to a reduction in the population of soil microorganisms due to not being able to adapt to a
dynamically changing environment. This decline then has an impact on the soil as a planting
medium whose use is most dominant [1].

Global soil degradation can reduce land quality, whereas systemic degradation greatly affects
aspects of crop productivity and subsequently affects soil fertility [2], [3], [4]. This systemic
decline then results in degradation of soil structure, increased plant disease [5], [6], increased soil
erosion, and can even pollute the environment due to the increasingly acidic soil due to the use of
excessive chemical fertilizers that significantly affect soil pH [7]. The occurrence of this decline
then affects important parts of the soil which can affect many aspects of soil fertility and health,
the most important of which is the loss of microorganisms in the soil and then to lose of organic
matter as a source of energy for microorganisms. Soil pollution can also have an impact on
ecosystems. Radical changes in soil chemistry can occur due to the presence of harmful chemicals
even at low doses. These changes can cause changes in the metabolism of endemic microorganisms
and anthropods that live in the soil environment. The impact on agriculture is mainly changes in

plant metabolism which can eventually lead to a decrease in agricultural yields. This can lead to
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further impacts on crop conservation in that crops are unable to retain soil layers from erosion.
Some of these contaminants have a long half-life and in other cases, derivative chemicals will be
formed from the main soil contaminant [8].

Land functions that change due to industrialization can reduce land quality at a certain point, this
activity can also have an impact on soil and water pollution where the most dominant soil damage
can be seen from the heavy metal content in the soil with several supporting analyses including
the observation of organic matter which has a close relationship with microorganisms [9]. Fertile
soil itself is categorized as being able to provide sufficient nutrients or can be reserved for plants,
where the biggest role is from microorganisms that can symbiotic mutualism with soil and plants
that include aspects of fulfillment earlier. These microorganisms are also intended to improve and
increase the level of soil fertility in its chemical, physical, and biological aspects [10].

The control of land improvement still needs to be improved through the enhancement of natural
biota from the local site or adding soil amendment microorganisms to build on the existing
ecosystem to improve the quality of the land, this is expected to maximize significant changes to
the land to be cultivated. Independent soil improvement opportunities allow for the improvement
of soil quality so that land improvement can be well-established [11]. Self-improvement is
intended to increase soil fertility through a repair medium that has been guaranteed how help
properties in the soil. The role of this improvement can then help meet the needs of plants in the
continuity of metabolism and production so that land use is in the scheme of changes in the soil.
Microorganism inoculants can be a new solution in land reclamation that can have a significant

impact and then symbiotic well with plants.

2. MATERIAL AND METHOD

The research method uses the Completely Randomized Design (CRD) method where each
treatment indicates several compositions of planting media. The mixture of biological planting
media is a mixed treatment, where each mixture has been selected based on methods from
references that have been carried out and continued with changes in each microorganism and
reduction of other essential ingredients. Table 1 shows the treatment parameters. The types of
microorganisms used with colonies are Azotobacter sp, Azospirillum sp, Pseudomonas sp,

Actinomycetes, Bacillus sp, and biosynthetic fungi with Arbuscular Mycorrhiza type plants.
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Table 1. Treatment Parameters

Treatment A Treatment B Treatment C
Coco fiber 20% Coco fiber 20% Coco fiber 20%
20% Husk Charcoal 10% Husk Charcoal 20% Husk Charcoal
Parameters
20% Goat Manure 20% Goat Manure 10% Goat Manure
Agricultural Lime 20% Agricultural Lime 20% Agricultural Lime 10%
Microorganisms Colony 20%  Microorganisms Colony 30%  Microorganisms Colony 40%
Total 100% 100% 100%

Source:[11], [12], [13], [14]

Observations observed by the method are used as a reference for the quality of planting media in
bulk form, as for these observations are Total colony count of fungi on media (Total Plate Count);
Total colony count of bacteria on media (Total Plate Count); Microbial density in the environment
(Biological CFU/mL); Symbiotic activity of worms with microorganisms (Respirometry); Image
of the community structure of microorganisms in the media (Microscopic); Total N at environment
media; Total P at environment media (Bray & Olsen); Total K at environment media
(Spectrophotometry); Carbon Total media (Walkey & Black/Ashing); Organic matter of the media
(%); and Average pH of Soil and Media (Units).

Based on the above, the CRD research method is combined with the Panel observation method to
determine how the quality of the mixture of materials to see the vegetative to generative growth of
plants. The design of the Panel method to evaluate the growth of sweet corn plants as an indicator
of fertility in the media. Growth observations include Plant height (Centimeter); Number of leaves
(Total); Diameter of stem 10 cm from the ground (Centimeter); Leaf Chlorophyll (Unit); Leaf Area
(Square Centimeters); Cobs Out (Days); Weight of Cobs without Tuber (Gram); Root length
(Centimeter).

The design of the panel method and the combination of the CRD method determines the behavior
of each treatment and estimates how much correlation and the ability of each planting medium for
sweet corn plant growth. The experiment used 3 treatment combinations with 10 replicates so that
30 experimental samples were obtained with observations every week on plant experiments and
every 2 weeks on planting media experiments during the 75-day planting period of sweet corn
plants and data interpretation is presented in the processed data at the end of the study with
Duncan's Multiple Range Test (DMRT) at a real level of 5%.
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3. MAIN RESULTS

Based on the results of the analysis, the results of Agronomic observations and the results of
observations of the quality of planting media are obtained, as the result is shown in Figure 1.
Observation parameters There are differences and interactions between planting media treatments
carried out, differences and interactions occur in the observation of plant height (cm), number of
leaves (strands), stem diameter (cm), chlorophyll (units), cob weight without kelobot (gr), and root
length (cm). While the observations that did not interact and were significantly different were in
the parameters of leaf area (cm) and cob discharge (days). Based on the observations, treatment B
gave the maximum results in the growth of corn plants followed by treatment C and finally

treatment A.

Agronomic Parameters

231,5ab 128ab 2,64b 74,7b 6210,6 a 42,12 362a

TERERRY

2183b 12,5bc 243b 65,5¢ 6167,2 2 4223 A 358ab

Plant height Number of Diameter of Leaf Leaf Area Cobs Out Weightof Root Lenght
(Cm) leaves stem (em) Chlorophyll (Cm2) (Days) Cobs w/o (Cm)
(Total) (Unit) Tuber

(Gram)

mTreatmentA mTreatmentB Treatment C

*Numbers followed by the same letter in the observation parameters with the same color indicate no significant
difference/interaction based on the DMRT test at 5% level.

Figure 1. Results of agronomic analysis during the study period

Observation of planting media is an observation of symbiotic mutualism of microorganisms to
their environment, as the observation result is shown in Figure 2. Observation parameters There
are differences and interactions between treatments and the nature of microorganisms in the
growing media, namely the number of fungi per media, the number of bacteria per media, and the
total microbial density. While in the treatment of worm symbiosis calculation per media there were
no real differences and interactions. Based on the results of the analysis, treatment B gave the
maximum results in determining the nature of microorganisms followed by treatment C with

moderate results and treatment A with the lowest results.
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Colonies and symbiotic of colonies on the environment

11,4 % 107 23a

Total colony of Fungi Total colony of Micrebial density at Symbiotic activity of
(TPC) Bacteria (TPC) environment worms with
(CFU/mL) microorganisms
(Total/Respiro metry)

o Treatment A Treatment® mTreatmentC

*Numbers followed by the same letter in the observation parameters with the same color indicate no significant
difference/interaction based on the DMRT test at 5% level.
Figure 2. Results of colony analysis and colony characteristics of microorganisms during the
study period

Observation of nutrient content parameters shown in Figure 3, there are significant results, these
results can be seen from the content of nutrients contained in each planting media, based on the
results of observations of Total N and P (%) planting media with treatment B getting the maximum
results than treatment A and C. Treatment C gets sufficient results than treatment A. Treatments
A, B, and C are not significantly different in the observation parameter of total K (%). Treatment
C has better results than treatment A. Treatments A, B, and C are not significantly different in the

observation parameter of total K (%).

NPK Nutrient content in the media

Total N (%) Total P (%) Total K (%)

mTreatment A m TreatmentB  m TreatmentC
*Numbers followed by the same letter in the observation parameters with the same color indicate no significant
difference/interaction based on the DMRT test at 5% level.

Figure 3. Results of nutrient content analysis of each planting media
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Organic Carbon Content, Organic Material, and Soil pH in Planting

Media
9a £.9 b 7.6a
6,7 a 6,7 a 7a
ab Gc a
Total of Carbon Total of organic Avg. 5ol pH and
organic content (%) matter content (%) Media (Unit)
Treatment & Treatment B Treatment C

*Numbers followed by the same letter in the observation parameters with the same color indicate no significant

difference/interaction based on the DMRT test at 5% level.

Figure 4. Results of analysis of organic content and soil pH in planting media

The results of the analysis on the organic content and pH of the media shown in Figure 4 was a

fairly comprehensive significance as in the previous treatments and observations where treatment

B got the highest results in the content of C-Organic (%) and Organic matter (%) while in the

observation parameters of soil and media pH, there was no significant difference in each treatment.

Based on the results of these studies and observations, it makes the basis that each planting media

treatment provides a continuous effect between the media and the environment around the soil as

an organic ameliorant and has the ability and role of organics that can meet the needs of

microorganisms introduced into the soil.

Figure 5. Community structure of microorganisms by microscopic observation in the media and

plant root infection

Based on the results of the analysis of the microscopic method, mutualism symbiosis in Figure 5

was established sustainably and causes the important role of microorganisms to take place

optimally, in the image of the thread density of microorganism colonies is visible (leftmost and
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middle images) and the infection between microorganisms and plant root hairs is visible (rightmost
image).

Regression Between M-Fixation Bacteria with Total N (%)

Figure 6. Regression test results between the total number of nitrogen-fixing bacteria and total

nitrogen in the media and surroundings

Regression analysis between nitrogen-fixing bacteria and nitrogen availability in Figure 6 has a
close relationship, where in this close relationship there is an advanced decomposition process
associated with the decomposition process in the biological growing medium and an important

role in its availability.

Figure 7. Regression test results between chlorophyll density and the availability of root-

infecting microorganisms in the media and its surroundings
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Figure 7 shows an analysis of the role of fungal microorganisms makes the basic benchmark in
determining the quality of land and good planting media, this determination is clearly stated in the
regression test to determine the cause-and-effect in depth to find that in the planting media, there

is an infection of plant roots to increase chlorophyll density for plant metabolic processes.

4. DISCUSSION

Planting media is an important formulation in determining the success of plant cultivation, where
the main important role is the success in the introduction of microorganisms that can symbiosis
with their environment. In this study, the important role of success can be seen from the aspect of
corn cultivation treatment that is adjusted to the treatment of planting media. Vegetative and
generative growth of maize plants on reclaimed land cannot only place nutrients for plants but also
the readiness to decompose nutrients so that they are mineralized into nutrients available to plants
[1].

The advanced decomposition process can be used as a reference for success in crop cultivation on
problematic or marginal lands where the placement of this process must follow the rules for the
placement of supporting microbes to increase the generative phase of the plant. In Figure 1, the
influence of planting media is important because vegetative or generative results have a different
effect and it is clear that the addition of colonies to the planting media provides additional yields
above the average corn plant. The addition of microorganisms per 10% gives quite high results in
each treatment. This treatment also affects the vegetative phase where plant height, number of
leaves, stem diameter, chlorophyll, cob weight, and root length require amino acids continuously
and continuously [1], [15]. In the treatment of leaf area and cob exit, it is not significantly different,
this is because the decomposition function in the planting media used has been running properly
and has become protein synthesis and nutrient availability has been fulfilled [1], [16].

Planting media variables on colony parameters and colony properties of microorganisms (Figure
2) have different symbiotic processes. The ideal number of microorganisms consists of 30 to 300
colonies when counted and has an ideal value between 100 to 150 colonies with the Total Plate
Count (TPC) method [9], [17]. In this study, there was an average of 136.7 colonies in fungi-type
microorganisms and 133.9 colonies in bacterial-type microorganisms, based on this, the bio-
introduction of planting media was classified as successful and had an average of 10.8 x 107
microorganism density which is likely to increase this density will provide the most significant

results in determining the decomposition of the media and the average number of worms from the
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media given to be an advantage for the surrounding environment in the application of biological
planting media [18], [19], [20].

Objectivity in the treatment of biological planting media in addition to the addition of
microorganisms will also be fulfilled if the chemical fertility aspects of the planting media and
surrounding soil increase significantly. The allotment of organic matter decomposition will
increase the nutrient content of Nitrogen, Phosphate, and Potassium in the press planting media
[9]. The nutrient quality obtained is total Nitrogen with an average of 1.74%, total Phosphate with
an average of 1.34%, and total Potassium with an average of 1.04%. This is a benchmark for the
success of decomposition on the parameters of NPK nutrient content that follows the standard and
is believed to increase its availability based on a longer research time.

The handling of the decomposition rate contained in the planting media follows the rules of
calculation between the C/N ratio of the resulting media, by the release of nutrients and the
important role of microorganisms, the decomposition rate is still considered to be fulfilled over
time and following the composition of each plant media. The C/N ratio resulting from the planting
media is treatment A 18.65%, treatment B 14.27%, and treatment C 16.80% where the standard
C/N should indicate that advanced decomposition has occurred and there is a change in the form
of description in the planting media so that the possibility of adding nutrients and organic matter
will fluctuate greatly with environmental changes and the introduction of local biology [1], [13],
[21]. While the pH of the soil and media has an average of 7.6 where in this aspect the availability
of pH tends to be neutral to slightly alkaline.

The results of regression testing indicate that in addition to decomposition, there is also an increase
in total Nitrogen (%) and an increase in chlorophyll density based on the specifications of
microorganisms and the total number of microorganisms contained in the growing media. In
Figure 6 there is an increase in Nitrogen-fixing microorganisms by looking at the addition of Total
Nitrogen in the media and the environment. Research conducted by Guo et al. [22] stated that any
decomposition of Nitrogen must be in line with the addition of total Nitrogen levels in the soil, so
it can be used as a definite parameter and become amino acid synthesis in the planting media
material. Then, in the research treatment, the Regression results on Total N and its Fixation from
microorganisms have a close relationship of 0.9865 which supports the fixation decomposition
and mineralization of Nitrogen in the growing media and growing media environment.

The regression between chlorophyll density and the availability of root-infecting microorganisms
(Figure 7) is also clearly visible with value of 0.9645, indicating a close relationship between the
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two. This is also the case in research conducted by Pan et al. [23] and Levesque et al. [24] where
the intertwining of the decomposition process is related to the infection of plant roots by soil-
improving microorganisms in the form of Arbuscular Mycorrhiza and has a positive effect, namely
increasing chlorophyll density and optimizing photosynthetic processes for plants. The observation
of community structure is also in line with the explanation above, where each biological planting
media treatment and its introduction supports the surrounding environment to be able to have a
positive impact, and further decomposition processes and decomposition rates occur in line with
the release of nutrients and an increase in the generative and vegetative phases of experimental
plants.

Thus this biological planting media can be used as a planting media that can be used on critical or
marginal lands and can be implemented directly on a massive scale if needed. Based on the results
of the research, the independence of microorganism introduction through biological planting
media can be increased due to the balance between the organic material used and the type of
microorganism given. This role then provides a definite input to the determination of the fertility

of the surrounding soil due to gradual soil improvement.

5. CONCLUSIONS

The role of planting media is important in the aspect of plant cultivation, where the importance of
planting media follows the obligation to provide plant needs and important things in its application
in the field. Based on the results of the study, treatment B has proven to be the most successful
treatment where the results of agronomic observations, nutrient availability, and the availability of
microorganisms and their decomposition process gave the most significant results and had positive
impact of approximately 4.6% on agronomic observations, 5.1% on observations of the role of
microorganisms, 6.3% on observations of media nutrients, and 4.2% on observations of organic
content and pH in the media compared to other treatments. In this case, stabilizing the provision of
microorganisms with the types of Nitrogen Fixers, Phosphate Solubilizers, Decomposers, and Root
Infectors can make the sustainability of decomposition and decomposition rates run well and a

comprehensive symbiotic mutualism occurs.
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