© 2023 JETIR January 2023, Volume 10, Issue 1 www.jetir.org (ISSN-2349-5162)

JETIR.ORG
JOURNAL OF EMERGING TECHNOLOGIES AND

INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal

STUDY ON THE DEVELOPMENT OF
MIYAWAKI FOREST AND ITS SOIL
PHYSICO-CHEMICAL CHARACTERISTIC
ANALYSIS

!Deepalakshmi S and 2*Umadevi U
!Department of Botany, The Standard Fireworks Rajratnam College for Women, Sivakasi, Tamilnadu, India
2Assistant Professor of Botany, The Standard Fireworks Rajratnam College for Women, Sivakasi, Tamil Nadu, India

Abstract : Living organisms depends on healthy environment for their sustainability. As an initiation to develop and maintain a
healthy environment miyawaki forest was developed in our college premises. About 109 saplings including 16 varieties of species
were planted in the prescribed way in the miyawaki forest. Control was maintained with the same measurement of area as miyawaki
forest with 10 saplings that are grown conventionally. The growth of the saplings was observed periodically and compared with the
control. The saplings in the miyawaki area showed good growth than control. The soil samples were analyzed for their physico-
chemical parameters, nutrient content and microflora. The results of soil parameter analysis showed that, significant difference was
observed in the soil samples that is collected before and after sapling growth. The nutrient content was found to be more after the
growth of the saplings. Microorganism like Paenibacillus jamilae and Paenibacillus polymyxa were isolated and identified from
the soil samples. The synergistic interaction of soil microbes and soil nutrients have potentiated the growth of saplings in the
miyawaki forest. The study proved that, development of miyawaki forest will definitely pave way for a healthy environment.

IndexTerms - Miyawaki forest, tree saplings, soil parameters, Paenibacillus jamilae, Paenibacillus polymyxa

. INTRODUCTION

Forests are the dominant terrestrial ecosystem of the earth. It accounts 75% of gross primary production of earth’s biosphere and
contains 80% of plant biomass. Flora of India has diverse vegetation and historically experienced a wide variety of management
practices. Forest and human society influences each other in both ways.
Soil is a vital component of forest ecosystems and is responsible for biomass production. Forest cannot be understood without
the knowledge of soil. The soil and vegetation have a complex inter relation as they emerge and grow together over a long period
of time. The vegetation influences the physical, chemical and biological properties of soil to a great extent. Soil nutrients are the
key factors that affect plant growth and species distribution. Its organic matter determines the physico-chemical characteristics
of soil such as pH, water holding capacity, texture, nutrient availability, etc., All these together contribute to the healthy
ecosystem.
Humans beings for their need and greed have decreased the amount of forest and soil fertility worldwide for various reasons and
by various means. This lead to deforestation, which sowed seeds for many environmental issues like, global warming, greenhouse
effect, climate change, pollution, soil erosion, biodiversity loss, economy fall etc., To overcome all these seroius environmental
issues forest ecology must be protected and afforestation should be promoted. Supporting this concept, many techniques of
afforestation have emerged; one of those is Miyawaki forest.
Miyawaki technique was developed by Japanese Botanist Akira miyawaki in 1978. He applied the method of Potential Natural
Vegetation (PNR). This technique helps to build dense native forest. In this method, the plants grow 10 times faster and 30 times
denser than usual plantation. It involves planting of native species in the same area and becomes maintenance free after three
years. About 20,000 to 30,000 saplings per hectare were planted, monitored, watered and weeded for the development of a healthy
Miyawaki forest. It is reported that, many organizations like ‘Afforest” and ‘Say trees’, Bengaluru has planted 45 lakhs and 70,000
trees respectively in 2008. Organization like thuvakkam in Chennai has planted 4.5 lakhs trees out of their 108 projects.
As it is reported to be a successful method and practiced throughout the world, this technique is selected for the study to check
the potency in our locality.
Il. RESEARCH METHODOLOGY

2.1 Study area

The present study was carried out in the premises of The Standard Fireworks Rajaratnam College for Women, Sivakasi,

Virudhunagar Dt, Tamil Nadu, India. This is a semi-arid tropical climatic dry land area with the annual temperature range of 20

°C to 37°C and receives scanty rainfall with an average of 812 mm annually, which is lesser than the state average of 1,008 mm.
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Flg 1: Study area
2.2 Selection of land
For the development of miyawaki forest, a small land measuring 31x11 meter was selected. This area is located beside the indoor
auditorium which remained unused for many years. The selected area was marked and weeded properly (Fig 1).
Water is the second most important component for development of Miyawaki forest. Saplings must be watered regularly for 2-3
years to maintain good growth, it is backed by a well and water pipelines. Availability of water in the well is very scarce and pipeline
water will also be not surplus. So, it is to be noted that, the miyawaki forest is developed in a water scarce area.
Parallel to the miyawaki forest area, control area measuring the same 31x11 meter was maintained. This area is also marked and
weeded properly as miyawaki forest area.

2.3 Selection of species for planting

Study was done to identify the species that grow well in this geographical and climatic condition.

The plant species were collected from local nurseries, Vijaya nursery, Sivakasi and Sivasakthi Nursery, Srivilliputhur, Virudhunagar
(Dt) Tamilnadu, India. Few species are collected from local areas of Sivakasi and Sattur, VVirudhunagar (Dt) Tamilnadu, India.
Saplings selected to plant in miyawaki forest are Pongamia pinnata, Terminalia catappa, Azadirachta indica, Albizia lebbeck, Ficus
religiosa, Thespesia populnea, Syzygium cumini, Ricinus communis, Mangifera indica, Madhuca longifolia, Mimusops elengi,
Pterocarpus santalinus, Caesalpinia pulcherrima, Tectona grandis, Tecoma stans and Bauhinia variegata. Totally 109 saplings
were collected.

For the control area, the saplings like Azadirachta indica, Albizia lebbeck, Ficus religiosa, Thespesia populnea, Mimusops elengi,
Pterocarpus santalinus, Caesalpinia pulcherrima, Tectona grandis, Tecoma stans and Bauhinia variegata were selected. Totally
10 saplings were collected.

2.4 Preparation of land for planting

The area was first cleaned, ploughed, weeds removed and disposed. The cleared area was marked with wooden pegs for
demarcation. In the selected area, pathway is created from the four sides of the area as shown in the Fig 2.

11 meter |
11 meter |

Area for plantation Area for plantation Area for plantation Area for plantation

Area for plantation Area for plantation Area for plantation Area for plantation

31 meter 31 meter

Control Miyawaki forest
Fig 2: Layout of control and miyawaki forest area

In the control area, pits were dug at a distance of 12 feet in all directions whereas in miyawaki forest, it was 2 feet in all directions.
Perforator, organic fertilizer and water retainer per mixed in equal proportion and added to the pits. Rice husk, bio compost and
coco peat are used as perforator, organic fertilizer and water retainer respectively.
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2.5 Planting of saplings
After the filling of necessary materials in the pits, the sapling are planted and covered with soil. These materials help to loosen
and aerated the soil after planting. The saplings are watered well twice a day at the rate of 3 liters approximately to each sapling.
In the later days, the plants are watered regularly once a day through pipes.
The planted saplings are serially numbered and their growth is recorded periodically on 30™, 90 and 120" day from the day of
planting. Weeding is done to the extent possible in the earlier days and in later days, growth of saplings naturally controlled the
weed growth.
The forest area is kept clean, free from paper, plastics, chemical fertilizers, pesticides and insecticides. If insects or pest are noticed
they are left undisturbed to provide a natural environment. Supporting sticks are placed to the needed plants. Proper draining is
done to avoid water accumulation. No other special care is taken for the tree saplings of Miyawaki forest.
Control is maintained with 10 saplings parallel to the Miyawaki forest. Same procedure of planting and maintenance was adopted.

2.6 Soil parameters analysis

The soil parameters like pH, moisture, acid insoluble, water soluble, texture, electrical conductivity, specific gravity, organic
content, nutrient content were determined following the methods of Subash chandrabose et al., (1988). Aluminium, magnesium,
calcium, total nitrogen, phosphorus, potassium was also estimated following the methods of Terry J. Hanson and Kerla M. Smetana
(1975).

2.7 Isolation of microbes from the Miyawaki forest soil

The soil samples were randomly collected from the selected area. Serial dilution was done to isolate the microbes present in the
soil. 108to 10° dilutions were used to isolate the microbes in the soil. Muller Hinton medium was used as the growth medium. Two
morphologically varied organism were isolated and identified by isolating, quantifying and sequencing the DNA. Sequencing
reaction was done in a PCR thermal cycler (GeneAmp PCR System 9700, Applied Biosystem) using the BigDye Terminator v3.1
Cycle sequencing Kit (Applied Biosystem, USA) following manufactures protocol. The sequencing PCR temperature profile
consisted of a 1t cycle at 96°C for 2 minutes followed by 30 cycles at 96°C for 30 sec, 50°C for 40 sec and 60°C for 4 minutes.

11l. RESULTS AND DISCUSSION
In the miyawaki forest area, 16 different species of tree saplings were planted which includes flowering, timber yielding,
ornamental and medicinal trees. Totally 109 saplings were planted very closely at a distance of 2 feet (Table 1; Fig 3).

Fig 3: Preparation and planting of saplings in Miyawaki forest

In the control area, totally 10 saplings were planted at a distance of 12 feet (Table 2; Fig 4).

Fig 4: Control area
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Planting was done randomly without any categorization of tree saplings. The saplings after planting were individually given sapling

code. The height of each sapling was measured and recorded.

Table 1: Details of the saplings planted in Miyawaki forest

S.No Common name Botanical name Tamil name No. of saplings
planted
1 Pongamia Pongamia pinnata Pungai maram 42
2 Terminalia Terminalia catappa Vadam maram 7
3 Azadirachta Azadirachta indica Vembu 12
4 Albizia Albizia lebbeck Vagai maram 5
5 Ficus Ficus religiosa Arasa maram 3
6 Thespesia Thespesia populnea Poovarasu 5
7 syzygium Syzygium cumini Naaval maram 11
8 Ricinus Ricinus communis Amanakku 1
9 Mangifera Mangifera indica Ma maram 1
10 Madhuca Madhuca longifolia luppei 2
11 Mimusops Mimusops elengi Magila maram 4
12 Pterocarpus Pterocarpus santalinus Chemmaram 5
13 Caesalpinia Caesalpinia pulcherrima Mayilkonrai 5
14 Tectona Tectona grandis Tekku maram 1
15 Tecoma Tecoma stans Manjarali 1
16 Bauhinia Bauhinia variegata Mantharai 5
Table 2: Details of the saplings planted in control area
S.No | Common name | Botanical name Tamil name No. of Saplings
Planted
1 Azadirachta Azadirachta indica Vembu 1
2 Albizia Albizia lebbeck Vagai maram 1
3 Ficus Ficus religiosa Arasa maram 1
4 Thespesia Thespesia populnea Puvarasu maram 1
5 Mimusops Mimusops elengi Magila maram 1
6 Pterocarpus Pterocarpus santalinus Chemmaram 1
7 Caesalpinia Caesalpinia pulcherrima Mayilkonrai 1
8 Tectona Tectona grandis Tekku maram 1
9 Tecoma Tecoma stans Manjarali 1
10 | Bauhinia Bauhinia variegata Mantharai 1

The growth of the plants was measured accurately and recorded (Fig 4, 5, 6). Among the planted tree saplings Albizia lebbeck,
Ricinus communis followed by Caesalpinia pulcherrima showed good growth. These plants are found to be more suitable for the

selected geographical location to develop miyawaki forest.

Moderate growth was observed in Pongamia pinnata, Azadirachta indica, Ficus religiosa, Thespesia populnea, Syzygium cumini,

Mangifera indica, Madhuca longifolia, Mimusops elengi, Tectona grandis and Tecoma stans.

Teminalia catappa, Pterocarpus santalinus, Caesalpinia pulcherrima and Bauhinia variegata showed comparatively lower growth

than the other plant species.
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Fig 4: Plant growth analysis of saplings planted in miyawaki forest area

90 days 120 days
Fig 5: Plant growth in miyawaki forest

Fig 6: Visitos to Miyawaki forest

In control, Albizia lebbeck showed good growth followed by Caesalpinia pulcherrima, Thespesia populnea, Pterocarpus
santalinus, Mimusops elengi, Azadirachta indica, Ficus religiosa, Tecoma stans, Tectona grandis and Bauhinia variegata (Fig 7).
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Fig 7: Plant growth analysis of saplings planted in control area
Compared to miyawaki forest saplings growth of the control area saplings showed low growth.

3.1 Soil parameters analysis

pH was found to be alkaline in both miyawaki and control soils. Comparatively, pH was higher in miyawaki forest soil
than control. After the plant growth, pH was found to be reduced in both control and trial area. Soil pH reduction was found to be
more in control than trial forest area. It is reported that, soil receiving less rainfall will have alkaline pH. Soil with alkaline pH will
have more base than H. Nutrients like Calcium, magnesium and potassium will be more in alkali soils. These elements will split
water molecules and help the plants to absorb nutrients (Jarrod Ottis Miller, 2016).

Soil moisture content was found to be equal in almost all the soil samples studied. Soil moisture content is essential to determine
the agronomic, hydrological and meteorological processes at all spatial scales. It also helps in water stress detection (Pavan et al.,
2018).

Acid insoluble content was found to increase more in Miyawaki forest soil than control. Miyawaki forest soil showed
high percent of water soluble content (0.91%) after plantation. Presence of acid insoluble and water soluble content indicates the
presence of mineral and nutrients (Singh et al., 2017). Increase in the percentage of acid insoluble and water soluble content in the
selected soil samples indicates the deposition of soil mineral and nutrient content. This on a long term improves the soil fertility
leading to enriched ecosystem.

Bulk density was higher in Miyawaki forest area soil is reduced after plantation. Electrical conductivity influences the
bulk density hence, as the electrical conductivity is more in miyawaki forest the bulk density is also high (Pavan kumar Sharma et
al., 2018).

The soil of the selected areas was found to be sandy clay. The Electrical conductivity was high in control than the trial
area. Electrical conductivity was found to be lower in control after the growth of the saplings where as in miyawaki forest, electrical
conductivity was low in the soil before plantation but increased after sapling growth. This might be due to increase in bulk density
of the soil.

Significant difference was not observed in the specific gravity of the selected soil samples.

Soil organic carbon content was found to be increased after the saplings growth in miyawaki forest where as in control
no change in the quantity of organic carbon was detected. It is reported that, soil organic carbon is the tool for maintaining fertility
of the soil. Organic carbon holds the nitrogen, phosphorus and other nutrients of the soil. It also supports in increasing the water
holding capacity, exchange of gases and root growth (Suzanne and Linda, 2018). This must have supported the appreciable growth
of the saplings in miyawaki forest. In control, there is no increase of organic carbon content that might have delayed the growth
of saplings in the control area.

Lime content was found to get reduced after the plant growth. It is reported that, reduction of lime in the soil makes the
soil acidic and splits the nutrients in the soil (Ramachandran et al., 2016). The lime content might have reduced due to the
utilization of the plants for its growth (Table 3).
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Table 3: Soil parameters analyzed

S.No. Parameters studied Control Miyawaki forest
Before After Before After

plantation plantation plantation plantation

1 Soil pH 7.81 7.56 7.93 7.83

2 Soil moisture content (%) 8 8 8 8

3 Acid insoluble (%) 0.60 0.78 0.42 0.81

4 Water soluble (%) 0.82 0.86 0.76 0.91

5 Bulk density (%) 300 302 305 301

6 Soil texture Sandy clay | Sandyclay | Sandy clay Sandy clay

7 Electrical conductivity (pS) 312 255 248 293

8 Specific gravity (G) 3.58 3.58 3.50 3.50

9 Organic carbon (%) 1.0 1.0 1.10 1.14

10 Lime status (%) 1.0 0.6 1.0 0.4

3.2 Nutrient Analysis
3.2.1 Qualitative nutrient analysis of the selected soil samples

In the selected areas, aluminum and calcium were found to be present (Table 4). It is stated in the earlier studies that,
soil which is alkaline in nature will contain predominantly aluminum, calcium and phosphorus and is proved in this study. It is
also reported that, presence of aluminum in acidic soil will cause plant toxicity (Jarrod Ottis Miller, 2016). Since it is alkaline

soil, plant toxicity might not have occurred. Magnesium was found to be absent in both the selected soil samples.

Table 4: Qualitative nutrient analysis of the selected soil samples

S.No. Element Control Miyawaki forest
studied Before After plantation Before After plantation
plantation plantation
1. Aluminum + + + +
2. Magnesium - - - -
3. Calcium + i + +

3.2.2 Quantitative nutrient Analysis of selected soil samples

Quantitative estimation of nitrogen, phosphorus, potassium and calcium was done (Table 5). Soil nutrients like Nitrogen,
phosphorus and potassium forms the basis for plant growth and development (Stromberger et al., 2015). The plant growth has
increased by the increase in soil nutrient content. Comparatively, miyawaki forest soil showed more amount of nutrients than the

control.

Table 5: Quantitative nutrient analysis of selected soil samples

S.No | Nutrients present Control Miyawaki forest
(per 10 g of soil)
Before After Before After
plantation plantation plantation plantation
1 Nitrogen (%) 14 15 14 1.9
2 Phosphorus (%) 0.5 0.6 0.5 0.8
3 Potassium (%) 0.06 0.10 0.06 0.13
4 Calcium (%) 0.76 0.78 0.75 0.8

3.2.3 Isolation and identification of soil microbes in the selected soil samples

Two different species of microbes were isolated from the selected soil before and after the growth of the saplings. The
isolated microbes were identified as Paenibacillus jamilae and Paenibacillus polymyxa (Fig 8). Molecular identification is done to

identify the microbes. (Table 6).

Itis reported that, Paenibacillus species can improve plant growth directly by nitrogen fixation, phosphate solubilization,
phytohormone indole-3-acetic acid production and release of siderophores which enable iron absorption. They can also protect
plants against insects, herbivores and phytopathogens like bacteria, fungi, nematodes, and viruses. They produce number of
antimicrobials and insecticides, and stimulate hypersensitive defensive response of the plant which is known as induced systemic

resistance (ISR) (Elliot Nicholas Grady et al., 2016).

Paenibacillus jamilae has the capacity to bioflocculate heavy metal ions and acid dyes so pollutants including heavy metal

ions and dyes can be removed over a wide pH range (Li O et al., 2013).
Xiaohui Wang et al., 2019 reported that, Paenibacillus polymyxa has the ability to prevent plant diseases.
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Activity of these microbes together has contributed to the good growth of the saplings and fertility of the soil.

Paenibacillus jamilae Paenibacillus polymyxa
Fig 8: isolated and identified microorganisms

Table 6: Isolation of microbes from the selected soils

S.No Soil microbes Control Miyawaki forest
1. Paenibacillus jamilae + +
2. Paenibacillus polymyxa - +

Sequence Analysis
The sequence quality was checked using Sequence Scanner Software v1 (Applied Biosystems). Sequence alignment

and required editing of the obtained sequences were carried out using MEGA 7.
BLAST analysis

The amplified sequences belong to 16S rRNA were confirmed by similarity index built in the NCBI’s BLAST program.
Based on the higher percentage similarity against the reference species, the species utilized in this study was assigned as following
species.

>S1,A,B — Paenibacillus jamilae

GCCTAATACATGCAAGTCGAGCGGGGTTAGTTAGAAGCTTGCTTCTAACTAACCTAGCGGCGGACGGGTGAGTAA
CACGTAGGCAACCTGCCCACAAGACAGGGATAACTACCGGAAACGGTAGCTAATACCCGATACATCCTTTTCCTG
CATGGGAGAAGGAGGAAAGGCGGAGCAATCTGTCACTTGTGGATGGGCCTGCGGCGCATTAGCTAGTTGGTGGG
GTAAAGGCCTACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGC
CCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGA
GTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCTTGTAGAGTAACTGCTACAAGAGTGA
CGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCC
GGAATTATTGGGCGTAAAGCGCGCGCAGGCGGCTCTTTAAGTCTGGTGTTTAATCCCGAGGCTCAACTTCGGGTCG
CACTGGAAACTGGGGAGCTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGAT
GTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGGCTGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAA
ACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGCTAGGTGTTAGGGGTTTCGATACCCTTGGTG
CCGAAGTTAACACATTAAGCATTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGA
CCCGCACAAGCAGTGGAGTATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCCTTTG
ACCG
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Phylogenetic tree

NR 112117.1 Paenibacillus polymyxa

NR 042009.1 Paenibacillus jamilae

*l Paenibacillus jamilae (Present study)

L NR 117725.2 Paenibacillus polymyxa

1M INR 112641.1 Paenibacillus polymyxa

] NR 117740.1 Paenibacillus peoriae

NR 115198.1 Paenibacillus timonensis

NR 040882.1 Paenibacillus lautus

NR 148890.1 Paenibacillus bovis

|_|
0.0080
>S2A,B — Paenibacillus polymyx
TGCAAGTCGAGCGGGGTTAGTTAGAAGCTTGCTTCTAACTAACCTAGCGGCGGACGGGTGAGTAACACGTAGGCA
ACCTGCCCACAAGACAGGGATAACTACCGGAAACGGTAGCTAATACCCGATACATCCTTTTCCTGCATGGGAGAAG
GAGGAAAGGCGGAGCAATCTGTCACTTGTGGATGGGCCTGCGGCGCATTAGCTAGTTGGTGGGGTAAAGGCCTAC
CAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACG
GGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTT
CGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCTTGTAGAGTAACTGCTACAAGAGTGACGGTACCTGAGAAG
AAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGT
AAAGCGCGCGCAGGCGGCTCTTTAAGTCTGGTGTTTAATCCCGAGGCTCAACTTCGGGTCGCACTGGAAACTGGGG
AGCTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGT
GGCGAAGGCGACTCTCTGGGCTGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCT
GGTAGTCCACGCCGTAAACGATGAATGCTAGGTGTTAGGGGTTTCGATACCCTTGGTGCCGAAGTTAACACATTAA
GCATTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCAGTGGAGT
ATGTGGTTTAATTCGAAGCAACGCG
Phylogenetic tree

o5 Paenibacillus polymyxa (Present study)
< NR 117725.2 Paenibacillus polymyxa
NR 112117.1 Paenibacillus polymyxa

[ %6l NR 112641.1 Paenibacillus polymyxa

NR 159294.1 Paenibacillus shunpengii

% NR 117366.1 Paenibacillus pini

—— NR 041380.1 Paenibacillus anaericanus

NR 112162.1 Paenibacillus campinasensis

B NR 152686.1 Paenibacillus solani

0.0080

CONCLUSION

Miyawaki forest area saplings showed better growth compared to control area saplings. Soil physico-chemical parameters
like pH, moisture content, acid insoluble, water soluble, bulk density, soil texture, electrical conductivity, specific gravity, organic
carbon, lime status content were estimated which determines the quality of soil and in turn the plant growth. Soil nutrient analysis
was carried out to identify the impact of plant growth on soil fertility. Nutrients like Aluminum, Magnesium, Calcium were
qualitatively estimated and nutrient like Nitrogen, Phosphorus, Potassium, Calcium were quantitatively estimated. The results
showed that, the soil in miyawaki forest area contained higher quantity of nutrients after plant growth than before plantation and
control. This might have improved the growth of the saplings and viceversa. Microbial analysis of the soil samples showed the
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presence of Paenibacillus jamilae and Paenibacillus polymyxa and is confirmed by molecular studies. These organisms play the
vital role for nitrogen fixation and soil fertility. From the study, it is obvious that the soil fertility is enriched by plant growth and
viceversa. So, development of such miyawaki forests definitely ensures the restoration of the deteriorating ecosystem.

REFERENCES

[1] Andimuthu Ramachandran, Parthasarathy Radhapriya, Shanmuganathan Jeyakumar, Praveen Dhanya, Rajadurai Geetha,
2016. Critical Analysis of Forest Degradation in the Southern Eastern Ghats of India: Comparison of Satallite imagery and Soil
Quality Index. PLoS ONE 11: eO 147541. doi:10.1371/journal.

[2] Elliot Nicholas Grady, Jacqueline MacDonald, LindaLiu, Alex Richman, and Zechun Yuan, 2016. Current Knowledge and
perspectives of Paenibacillus: A Review Microbe Cell Fact. 15: 203.

[3] Jarrod Ottis Miller., 2016. Soil pH Affects Nutrient Availability. https//www.researchgate.net/publication/305775103.

[4] LiO, LuC, Liu A, Zhu L, Wang PM, Qian CD, et al. 2013. Optimization and characterization of polysaccharide - based
bioflocculant produced by Paenibacillus elgii B69 and its application in wastewater treatment - Bioresour Technol.

[5] Pavan Kumar Sharma, Dheeraj Kumar, Hari Shanker Srivastava, Parul Patel. 2018. Assessment of Different Methods for Soil
Moisture Estimation: A Review. Journal of remote Sensing & GIS. 57-73.

[6] Singh P, Sahu S, Singh PK, Singh N, 2017. Study of Association of Soil Parameters with Various density classes of forests of
mukandpur, santna, Forest Division and Madhya Pradesh. J Soil Sci Plant Health 1:1.

[7] Stromberger, M., Comerfoed, N., & Lindbo, D., 2015. Soil Ecosystem Services and Natural Capital.

[8] Subashchandrabose, M., Natarajan, S., Selvakumari, G., 1988. Methods of Soil Analysis. Department of Soil Science and
Agricultural Chemistry, Tamil Nadu Agricultural University, Coimbatore. Books World.

[9] Suzanne van der Meulen and Linda Maring. 2018. Soil Nutrient Indices. EnviStats India, Vol. Il — Environment Accounts.7-
18.

[10] Terry J. Hanson and Kerla M. Smetana, 1975. Determination of Aluminum by Four Analytical Methods. Prepared for the
U.S Energy Research and Development Administration, Under Contract E (45-1) — 2130.

JETIR2301425 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | el2l


http://www.jetir.org/

