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Wood was the main source of energy for the world until the mid-1800s. Wood continues to be an
important fuel in many countries, especially for cooking and heating in developing countries. It has
been practiced for thousands of years for both fuel and as a building material. Recently, the new
approach using a high C: N ratio organic material such as untapped wood materials was used to
establish high-yield and sustainable agricultural production. Every year, a huge volume of wood waste
is engendered in Japan; it is approximately 30 million m’ in every year. This waste wood is excreted
from several different sources, including municipal waste, forest waste, construction, demolition,
deforestation, wood processing and manufacturing, pallets and wooden packaging, and any other way.
Felicitous management of wood waste should be established as quickly as possible to use wood
materials properly. The purpose of this study is to present new perspectives and strategies for efficient
and effective use of wood wastes to enhance sustainable systems of agriculture.

Worldwide indiscriminate use of agro-chemicals boosts agricultural productivity since the green
revolution of 1960s, with the cost of the environment and society. Therefore, the present day
agriculture is challenged to fulfill with twin objectives of achieving food, fodder, fiber, and fuel
security as well as sustainability with emphasis on restoring soil resources, improving water quality,
mitigating climate change, and preserving soil and natural resources for long-term use. The scientific
community all over the world is searching for an “economically viable, socially safe and
environmentally sustainable” alternative to the poisonous agro-chemicals. Thus, it is important to find
some ways and means to use the natural resources in a manner that does not pollute the environment
and at the same time, provides energy and sustainability for plant production.



In this study, the method to recycle unused wood waste for addressing environmental problems, and
ensure the efficient utilization of natural resources has been chosen for sustainable agriculture. Based
on the characteristics and properties, wood has possibility to be used for sustainable agricultural
production. Wood is fundamentally composed of cellulose, hemicelluloses, lignin, and extracts. The
chemical composition of wood varies from species to species, but it is approximately 50% carbon,
42% oxygen, 6% hydrogen, 1% nitrogen, and 1% other elements (mainly calcium, potassium, sodium,
magnesium, iron, and manganese) by weight. The new approach using a high C: N ratio organic
material such as wood that supplies carbon sources exclusively to various fungi, which contribute to
the formation of soil aggregation. The aggregate structures, which possess high air and water
permeability and water holding capacity, provide essential functions for plants and microorganisms
including fungal and bacterial symbionts, and consequently give fast plant growth and high
productivity.

The loss of carbon from agricultural soil is a critical issue in conventional agriculture. Fertilizer
input generally increases net primary production but does not increase soil carbon content. Thus, the
major agricultural component was wood material (high C: N ratio). For experimental investigation,
wood wastes, bamboo wastes, sugi chips, konara chips, biochar were applied as carbon sources. Small
amounts of oil cake, rice bran, cut weeds as organic sources, and nameko, arbuscular mycorrhizal
fungi (AMF), and gliocladium fungi (GF) as fungal sources were applied to vegetable production.
Conventional agro-materials as nitrogen, phosphorus, or potassium fertilizer, pH control chemicals, or
other agricultural chemicals were not used. The big advantage of great social and environmental
significance of this method is that it can suppress or eradicate pests and diseases in crops without the
application of any pesticides and fungicides. In these contexts, our experimental results revealed that
combined application of sugi chips, konara chips, oil cake, rice bran, nameko, AMF, GF for cabbage
production, wood wastes, bamboo wastes, cut weeds, AMF, GF for small green pepper production,
and wood chip, biochar, leaf litter, rice bran for sweet corn production showed a significant difference
in the plant’s growth and yield, and soil minerals (N, P, K and Ca) as compared to plants grown in
control. It was observed that application of wood materials to soil influenced the plant’s growth and
yield, and soil minerals positively but along with organic and fungal sources enhanced this effect
significantly, this new approach is able to achieve higher productivity without adverse environmental
impact and without the cultivation of more land, which is called sustainable intensification. Other
notable significant results are that the vegetables (cabbage, small green pepper, sweet corn) grown in
all treatments contained a very small amount of nitrate, high amount of potassium, calcium and sugar
compared to conventional practice. These results can substantially contribute to the nutritional status
of vegetables. Moreover, in these experiments, wood materials influenced the soil biodiversity and
natural biological control significantly.

This study suggests that wood materials have a potential to be new agricultural sources for the next
generation sustainable agriculture.
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