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Abstract: For the life on earth forests are 

one of most essential component. 

Approximately three hundred million 

people on the earth live in forests and 1.6 

billion depend on them for their 

livelihoods. Forests provide habitat for 

various species of plants and animals, 

many of which are still undiscovered.  

Evaluation criteria and due dates for the 

research paper are also provided. In the 

1980s, in Japan, Prof. Akira Miyawaki 

introduced an innovative reforestation 

approach. The implementation of 

plantation technique along with reduction 

in cost might provide a new and 

innovative tool to foresters, ecological and 

environmental engineering experts for 

environmental reforestation and 

sustainable development program. The 

Miyawaki Technique is proven to work 

an unique methodology worldwide, 

irrespective of soil and climatic 

conditions.  

This paper describes costing of 100 

square meters of forest by Miyawki 

method.  
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I. INTRODUCTION 

Miyawaki forests are a method of 

afforestation that involves planting a large 

number of native species in a small area to 

create a dense, self-sustaining forest. This 

method was developed by Japanese botanist 

Professor Akira Miyawaki and is based on 

the principles of natural forest ecology. 

Miyawaki forests are characterized by high 

species diversity, rapid growth, and low 

maintenance needs, making them an 

attractive option for restoring degraded or 

urbanized landscapes. More than 3,500 

forests have been successfully created 

worldwide using this technique. Forest 

created by this methodology gives upto 30 

times more dense forest as compared to 

conventional plantations, 30 times better 

noise control and dust reduction, and upto 

30 times better Carbon-dioxide absorption 

as compared to a conventional plantation. 

The Miyawaki forest is proven to be 

completely maintenance-free, wild and 

native forest after the first three years and 

completely chemical and chemical fertiliser 

free forest. This forest sustains itself without 

any maintenance and supports local bio-

diversity. 

It involves the steps: selection of site, 

preparation of soil, selection of plants, 

planting and maintenance. The dense 

planting and high species diversity of this 
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forest help to protect against soil erosion, 

improve water retention, and provide habitat 

for a variety of wildlife. This method of 

forest restoration has been implemented 

successfully in many countries and is widely 

recognized and accepted as an effective way 

to restore degraded or urbanized landscapes. 

 

II. OBJECTIVES 

 

The aim of the study is to estimate the cost 

of 100 square meter of forest restoration by 

Miyawaki method. The Miyawaki method 

aims to create a self-sustaining forest and 

that requires minimal maintenance once 

established. The dense planting and high 

species diversity of the forest help to protect 

against soil. The dense planting and high 

species diversity of the forest help to protect 

against soil erosion, improve water 

retention, and provide habitat for a variety of 

wildlife.  

 

III. METHODOLOGY 

 

A. Determination of Soil Texture: 

Perforator:  

It helps to improve soil permeability and 

allow roots to grow quickly. For this, 

biomass like husk can be use that is spongy 

and dry in nature. Husk is a by-product and 

easily available at grain mills and animal 

feed stores, such as rice husk, wheat husk, 

corn husk chipped, groundnut shells, etc.  

Water Retainer: 

It helps soil to retain more moisture, as 

compared to natural water retention capacity 

of soil. Coco-peat or dry sugarcane stalk like 

natural materials can be used. Before actual 

use, this material is dip into water for some 

time, and take it out and squeeze. After 

squeeze if water oozes out during squeezing, 

then the material can be used as water 

retainer. 

Organic fertilizers: 

These are required for nourishment of the 

plants. Depending on region and availability 

different  materials can be used, such as cow 

dunk manure, goat manure or 

vermicompost. Compared to vermicompost, 

cow dunk manure is a slow nutrient-

releasing fertilizer. Cow dunk manure 

provides small amounts of nutrients over an 

extended period, whereas vermicompost 

gives high doses of nutrition initially but 

very less later on. 

Mulch: It insulates as well as protects the 

soil microorganisms form sunlight as it 

prevents sunlight from falling directly on the 

soil. Direct sunlight reduces the soil 

moisture and make conditions difficult for 

the young saplings. Moisture plays 

important role in the first 6-8 months, as the 

plants are young. It plays a huge role in 

preventing water evaporation. Options for 

mulch include rice straw, wheat straw, corn 

stalk or barley stalk. 

B. Selection of Tree Species 

It is good to plant variety of species as 

possible for biodiversity. For selection plant 

species following points to be considered. 

 Make a list of all native species of the 

area where restoration of forest is to be 

done. Identify its type like evergreen, 

deciduous or perennial; advantages, 

maximum height and assign layer. 

 Check the availability of native species 

saplings in the nursery, their age and 

height of sapling. Ideal height of 

sampling is 60 to 80 centimeters. 

 Major species: Choose atleast five 

different species to be the major forest 

species. These major species should be 

commonly find in that area. These major 
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species will constitute 40-50 percent of 

number of trees in the forest. 

 Supporting species – Select other 

common species of the area as supporting 

species that will constitute 25-40 percent, 

and minor native species will make up the 

rest. 

C. Design of Forest: 

 Master Plan: Identify the exact area so as 

to procure materials and execute the 

project of for afforestation. The minimum 

width of the project area should be 3 

metres, whereas 4 metres is 

recommended. 

 Watering Plan: The water pipeline layout 

may need to be designed, based on the 

daily water requirement for the plants, 

and backed by bore wells or open well 

and overhead tanks. The forest should be 

watered regularly for atleast 2-3 years. 

 Planning Project Execution: Identify 

spaces such as the material/ sapling/ 

equipment storage areas, site office and 

resting area for labourers. There should 

also be approach roads for earthmover 

access, and to the materials/ saplings 

storage areas for truck access, etc. 

D. Site Preparation: 

 Visit the site to determine the feasibility 

and scope of the project. Take pictures of 

the site from various angle/ direction, and 

confirm the availability of fencing, 

maintenance staff, water source 

availability and sunlight. The site should 

get sufficient sunlight for a minimum of 

8-9 hours a day. No existing pipeline/ 

drains/ wires or debris should be present 

in the area. 

 Removing debris and weeds: Weeds 

consumed and take away nutrition of the 

soil, and also restrict movement of 

materials and working people. So they 

should be cleaned either manually, or 

using a machineries, ensure that the 

pulled out weeds are disposed away; else 

they may re-grow. 

 Watering facility installation: The 

provision of a main line with watering 

outlets for hoses should be provided at 

site, which can reach the entire area of the 

forest. Watering should be done everyday 

manually using a hosepipe with a shower, 

whereas the drip irrigation, sprinklers, 

etc. should be avoided. The requirement 

of water is around 5 litres/sq metre per 

day. 

 Physical demarcation of areas: The areas 

should be marked with the lime powder 

wooden peg, tape, etc., ensuring that the 

marking of areas matches 100 % with the 

master plan. 

 Making approach roads: Clear weed 

growth, big stones and boulders and 

construct a temporary path could be of 

any material (soil, sand, gravel, tar etc.), 

so that trucks/tractors should be able to 

use it. 

 Mound identification: The forests are 

usually created on 100 sq metre mounds. 

Each mound need a serial number in the 

order in which they will be created. Only 

after one mound is created and plantation 

completed on it, can the next mound be 

created. 

E. Plant the Trees: 

 Perforator, water retainer and fertiliser, 

all should be mixed together. They should 

be mixed in the exact same ratio for each 

mound. 

 Each forest unit is created on a 100 sqm 

mound area. Dig the earth to a depth of 1 

meter on the 100 sqm land then put half 

the excavated soil back into the pit and 

spread it uniformly, to make the soil 

loose. The half quantity of the biomass 

prepared in the previous step is put into 
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the pit. Then put the remaining soil back 

into the pit and spread it uniformly. Now 

mix the remaining biomass with this soil 

evenly, and shape the soil into a mound. 

In the Miyawaki method, all saplings will 

be planted together on a mound. 

 Place plants on the mound and try to 

group plants that grow into different 

layers. Do not place two trees of the same 

kind next to each other; also, don’t follow 

a pattern while planting the trees. Try to 

maintain a distance of 60cm between 

each consecutive saplings. The goal to 

follow this is to have random, dense 

plantation of native tree species. 

 Dig a small pit on the mound an, remove 

the root bag, and gently place the plant in 

the pit. Level the soil outside gently, but 

do not press or compact the soil near 

steam . There should not be more than 8-

10 people on a mound at a time. 

 

Fig.1: Plantation on a Mounds. 

 Saplings need support during the initial 

months to avoid its droop or bend. Tie the 

support sticks to the plant stems using 

thin jute strings. Support sticks will be 

needed for at least every alternate plant. 

 Mulch should be evenly laid on the soil, 

of thickness 5-7 inch. To ensure that the 

mulch remain in position on the ground 

and does not fly around, it should be tied 

down with jute ropes. The bamboo pegs 

should be nailed at the periphery of the 

forest then tie the pegs to each other with 

rope, pressing down on the mulch. 

Mulching should be maintained for at 

least one year. 

 

 
Fig.2: Mulching and Support to Plants 

 

 The first time, the forest should not be 

watered for more than an hour. Minimum 

water requirement is 5 litres per sqm, i.e. 

500 litres per 100 sqm mound. The soil 

should be re-mulched with time, since dry 

soil is detrimental to forest health. Never 

remove organic matter like fallen leaves, 

stem from the forest floor, as it will kill 

good soil microbes. 

 Never cut or prune the plants in forest as 

it could make the forest weaker. 

 

IV COST ANALYSIS 

The cost analysis of Miyawaki forest is 

found out for 100 square meter of land by 

considering plant density as 4 plants per 

meter. For this, various items such cost 

required for site preparation excavation, 

biomass, backfilling, sampling, plantation, 

watering, maintenance, etc. are taken into 
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account. The expenditure is as tabulated 

below. 

 

 
 

 CONCLUSIONS: 

 The study was conducted to study 

the feasibility and to obtained the cost of 

Miyawaki forest on 100square meter of land 

in Indian territory.  

 For the plane Indian terrain the cost of 

Miyawaki forest restoration is found to be 

Rs.148000 for 100square meter of land.  

 Forest created by Miyawaki technique is 

found 30 times denser as compared to 

conventional plantations. 

 It gives 30 times better noise control and 

dust reduction, and also absorb Carbon-

dioxide upto 30 times better as compared 

to a monoculture plantation.  

 After 3 years, Miyawaki forest becomes 

self-sustainable as it will completely 

maintenance free, chemical and chemical 

fertiliser free forest and it supports local 

bio-diversity. 
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