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ABSTRACT

The leaves of trees and plants significantly impact the environment, people, and even the world. In addition
to the various diseases affecting these parts of many types of plants, these problems have a vast effect throughout 10,
20, or even 100 years and cannot be solved by any straightforward method. This is because the leaves are withering
every day and causing daily effects. Leaf problems can be reduced or alleviated by material modifications that can
be applied to add value or overall benefits. The authors have therefore studied and researched how leaves can become
a value-added item, and what steps must be taken. This study will positively impact people, the environment, and the
planet. The authors have developed an idea of a value-added and beneficial change that does not negatively affect the
environment. This is especially good for the people, who will be able to earn money and still use their sustainable
resources. The process started with sketching out all of the possible ideas that might solve the problems. Then, the
most suitable concept was selected and developed into several prototypes. After some improvements, the final

prototype was successfully manufactured.

1. Introduction

Regarding leaves, there is currently a trend in which people want to save the world and help restore the
environment, including creating green cities, all of which are advantages of returning to nature and wanting to
preserve the environment for the improvement of human life and the world. These are the current events that invite
one’s desire to do something in order to be able to heal or protect or, in contrast, vice versa, as there are several factors
that can cause such currents to be ignored without being picked up. Therefore, we have an idea to adopt the trend that
wants to save the world by supporting the methods or ideas to create change that will help maintain a balance and

create more value for the materials.

2. Objectives of the study
1) To investigate the hidden potential lying in the leaves and to convert them into valuable products.

2) To study the various bio-based materials being developed and investigate the possible applications.
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Figure 2 Conceptual framework or theory used as a research model

3. Materials and methods
3.1 Leaves
Fall defoliation and leaf cover provide many benefits: they reduce solar heat and water evaporation
from the soil, and tiny living things and roots can grow. Moreover, in the long term, it will form a skin-like layer on
top of the soil and make it come alive.
3.2 Fertilizers
Compost is organic or natural fertilizer that is obtained from the removal of plant residues.
3.3 Benefits of compost
1) Helps increase the amount of organic matter in the soil, which makes the soil fertile.
2) Helps change the condition of the soil from clay or sandy soil to loam, making it easier to till.
3) Helps to conserve moisture in the soil more effectively.
4) Makes the soil aerated.
5) Increases the efficiency of using chemical fertilizers and thereby reduces their use.
6) Stimulates some plant nutrients in the soil that are difficult to dissolve to be readily soluble in
water, which results in improved nutrition for plants.
7) There is no harm to the soil, even if used in large quantities over a long period of time.
8) Helps to adjust the environment by eliminating solid waste and water weeds.
3.4 Biodegradability
Biodegradation involves being naturally biodegradable due to the action of microorganisms such as
bacteria or fungi into biodegradable components without harming the ecosystem. For example, leaves are
biodegradable and after three months, become fertilizer that can improve the quality of the soil. Moreover, biological
bacteria or fungi originate in each region of the world.
3.5 Recycling natural resources
Recycling is an environmentally friendly activity that helps reduce waste disposal requirements and
promotes the goal of resource sustainability. Sustainability provides for our current resource needs without sacrificing

the resources needed by future generations. Recycling also protects natural resources and reduces environmental
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damage caused by mining, logging, and the processing of raw materials. Furthermore, recycling saves energy because
processing recyclable materials generally consumes less energy than the collection, transportation, and processing of
raw materials. Recycling protects our environment because it reduces the demand for landfill space, and it helps to
keep our air cleaner. In addition, recycling is good for the economy. Recyclable materials are essentially a national
resource. Resources are wealth; wealth creates business, and business, in turn, creates jobs, stimulates the economy,
and increases tax revenues.
3.5.1 Energy savings

According to the University of Pittsburgh, “The energy required to manufacture paper, plastics,
glass, and metal from recycled materials is significantly less than the energy needed to produce them from virgin
materials. Additionally, providing recycled materials to industry (including collection, processing, and transportation)
typically uses less fuel than supplying pure materials to industry” (University of Pittsburgh, 2014).

3.5.2 Helping to protect our environment

The University of Pittsburgh noted that, “Manufacturing goods from recycled materials
typically requires less energy than producing goods from raw or virgin materials. When people reuse goods or
products made with less raw material, less energy is needed to extract, transport, and process raw materials and less
energy is required to manufacture products. When energy demand decreases, fewer fossil fuels are burned, and less
carbon dioxide and other pollutants are emitted. Recycling keeps materials out of landfills where they can introduce
contaminants into groundwater systems. Recycling and waste prevention divert materials from incinerators, reducing
greenhouse gas emissions, ash, and other pollutants caused by waste combustion. Recycling, composting, and
diverting organic wastes from landfills reduce the methane released if these materials decomposed in a landfill.
Recycling also increases the storage of carbon in forests. Trees absorb carbon dioxide from the atmosphere and store
it in wood in carbon sequestration. Recycling paper products and waste prevention allow more trees to remain
standing in the forest, where they can continue to remove carbon dioxide from the atmosphere” (University of
Pittsburgh, 2014).

Survey data collection

Data was collected by observing the degradation behavior of leaves as well as interviews with those
involved in the cases of communities affected by leaves that have fallen on the ground, such as neighbors with large
trees or the middle of a community with large trees, and the leaves strewn on the road causing the aftereffects. Advice

on solving various problems was provided, and solutions were analyzed and summarized.

Biodegradability 2 — 3 Months Fertilizer

Figure 3 Decomposition process
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Figure 5 Show the relationship between the conceptual research framework

Leaves are naturally readily available and have fertilizing properties. Such properties must be coupled with
the nutrients needed by plants and soil in order to optimize the whole environment, such as adding manure to increase
the microorganisms involved in the decomposition or coconut husks to increase soil fertility, which directly affect

the plants.
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Figure 5 The primary materials used to make natural fertilizers
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Rice contains all of the minerals needed by plants, and fingerroot is associated with a fungal disease caused
by moisture that comes from rice. Both parts are essential and depend on each other to form a natural glue along with

the minerals that promote plant growth.

Figure 6 Rice Figure 7 Fingerroot

Biological Enhancement Experiment
Use natural resources that do not affect the

ecosystem and natural resources.

'

Development of qualification and material composition

Splitting the experiment into 2 types shows the

change in the combined composition.

'

Qualitative and qualification test

Test it over time to see the changes.

Biodegradation test

Figure 8 Experimental research concept

4. Results
From the experimental results investigating the composition of rice and glutinous rice flour, Figure 9 shows
degradation of glutinous rice, and Figure 10 shows the degradation of rice, with the same experimental period but

different results. Rice began to decompose faster than glutinous rice flour during the one-month trial.
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Figure 9 Degradation of glutinous rice ~ Figure 10 Degradation of rice

The design principles emphasize creating natural products that can replace the items that are currently used
in order to reduce the problems caused by the leaves. Although some of the impacts are minor, there may be a
significant impact if it continues for a long time. Furthermore, the natural products may be able to provide natural
benefits and create a way to increase the income for the community or solve the problems caused by the leaves. This
may generate revenue in a large area and be the most helpful leaf recycling starting point. As a result, it is a sustainable
problem-solving process and can also be a good substitute for materials. The authors collected sketch ideas and
mockups, all of which represent different ideas that will be described in detail below.

From the research, it was found that to make the leaves decompose quickly, it is necessary to take into
account the microorganisms that are the agents that cause the decomposition of the leaves by adding these
microorganisms to the mixture and considering the nutrients that are suitable for the plants to digest. Therefore,
regarding the decay of leaves, all components must be suitable and maintained in the best condition without damaging
the trees or their roots, and they are all natural materials that provide a great source of nutrients for the trees to grow.
The ideas of the sketches were developed using the paper mache technique that can be molded into any desired shape.
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Figure 11 Conceptual principals for the design

The concept of the paper mache technique that can be molded into various shapes and dimensions was used.
This also indicates the uniqueness of choosing things that are not normally used to bring benefits. Applying this

technique helps promote the quality that matches the concept of sustainable nature in the future.
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Figure 12 Paper mache technique results

Packages, concepts, and designs that are resource-saving use natural materials that biodegrade over time in

order to reduce problems.

The design considers the users who can adopt it for further use or as a support for the product in the future.
1) It does not pollute the environment, which can reduce global warming and pollution.

2) It biodegrades naturally.

3) It provides both direct and indirect ways to help society with solving problems.
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Figure 13 Conceptual principals for the design

4.1 3D Model of the packaging

It is a natural design, and the material used is 100% natural in order to avoid environmental impacts

and air pollution. The design process is simple and can be done manually, through which, in the future, it will also be

able to decompose by itself over time.
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Figure 14 Packaging of the products

4.2 Logo

Regarding the logo design, the authors considered the trees’ growth cycle as a symbol of rising up and
used the colors that are involved, creating a new perspective born step by step in growth. The authors’ color theme
uses dark brown and green to indicate the states that are being interpreted. One letter of the alphabet, P, was applied
in a vertical and an upside-down format. The vertical P is like a fertile plant, and a green tone was used for this letter
of the alphabet. The upside-down letter P is compared to the soil or fertilizer, providing nutrients, and the letter of
the alphabet is shown in a dark brown tone. The brand’s name comes from the Thai name PUY, which refers to

fertilizer, and PRUKSA, a word meaning “a tree”. When combined, it becomes PUY PRUKSA.

¢
PU‘} H’Ul(gq

PUY PRUKSA

Figure 15 Logo of the product brand
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Packaging and branding are important points that generate customers’ interest. When considering the use
of natural materials, we often tend to overlook them although the package and the branding indicate the value of the
product. Therefore, we would like to present a new approach that can be adapted to be the most helpful and valuable

because everything is a readily available material, which will cause the customers’ demand to increase over time.

[—
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Figure 16 Packaging and branding

4.3 Final products
For the last step, the natural glue process was started in preparation for the paper mache technique, and
then, it was mixed with the natural fertilizer. Following this, it was possible to mold any shape according to the basic
design and add the appropriate decorations to make it exciting and attractive. Making a natural pot must emphasize
the complete features of the plant, and the design or decoration can be adjusted as needed for the best beauty and
quality. This model presents the unique results suitable for customers who want to reduce their financial expenses
and help the environment. All of the details show the efficient use of resources in exchange for saving the environment

and reducing the occurrence of many ecological problems.

(2

Figure 17 Final products
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Figure 18 Final products

Figure 19 Final products

This research is directed toward maintaining the balance of natural ecosystems. Compared to using
plastic pots to plant a tree. From data and experiments using natural materials mixed with biological experiments.
Initially, the comparison between pots made of natural materials and ordinary pots made of plastic materials. There
are many different factors

1. Natural materials are biodegradable and do not create problems for the ecosystem and the

environment.
2. Natural materials can reduce costs or budget.
3. Natural materials can increase the quality of saplings, which is about to do with total efficiency.
4. Natural materials are easy to find and can be done by yourself or generate income for small
communities.
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Compared to the plastic pots that are already used. It can be said that using natural materials to be
processed has a better effect than using plastic pots. Plastic pots are a wasteful resource; for example, buying plastic
pots to grow young plants, what costs do you have to pay?

1. Mineral fertilizer suitable for young seedlings that want to grow efficiently

2. Monthly expenses for fertilizing

3. Calculation of time and growth This is an important factor for the effective growth of young
plants.

The comparison of the two materials is based on the author's comparison of experiments and research
to strengthen the concept of environmental conservation and the desire to restore nature from all human-caused

problems.

5. Conclusions

By conducting this research study, we found that using natural materials and processing is something that
everyone can successfully conduct and do for themselves. Because natural materials are not very complicated, their
use is another important way that we can help the environment. The design must consider the benefits to plants and
the environment in order to enhance the quality of the plants and reduce the root causes of the ecological problems.

Picking up and collecting the natural materials is the first step in helping the environment: 1) It reduces the
waste that causes problems. 2) It helps to generate income for the community or individuals through processing. 3)
Saving the planet in the right way involves many factors, and this is another factor that can have a positive impact.
For this reason, this thesis has been created as a base and an inspiration for participating in environmental

conservation.

References

Dan Brennan (September 18, 2020) Benefits-rice:https://www.webmd.com/diet/health-benefits-rice

Furf Design Studio (2019) OUTONO https://furf.it/projeto/outono/

Gaurav MK Wali (2019) Cheer Project https://www.gauravmkwali.com/cheer-project

Jackie Carroll (2020) What Is Dead Man’s Finger: Learn About Dead Man’s Finger Fungus:
https://www.gardeningknowhow.com/ornamental/fungus-lichen/dead-mans-finger-fungus.htm

Last modified (2020). Biodegradable (Plastic) Definition
https://agritech.tnau.ac.in/agriculture/agri_majorareas_disastermgt forestfire.html

Simon Kren. (2017). Beleaf Chair https://www.dezeen.com/2017/02/26/simon-kern-design-chair-recycled-
fallen- leaves-bioplastic-chair-furniture/

Simon Kren. (2017). Beleaf Chair https://www.tuvie.com/petris-dog-shelter-for-stray-dogs-by-subinay-

malhotra/

o ~

UNTT 00 AIHINY WA lo& & Wil 566 anlae tmainInerde wnInerdaonensn Ing


https://www.webmd.com/diet/health-benefits-rice
https://agritech.tnau.ac.in/agriculture/agri_majorareas_disastermgt_forestfire.html
https://www.tuvie.com/petris-dog-shelter-for-stray-dogs-by-subinay-malhotra/
https://www.tuvie.com/petris-dog-shelter-for-stray-dogs-by-subinay-malhotra/

-

FEDERATION

N15Us=guUNAUaWa0IUIDIS=AUTUNNGNY
ason oo/ Unisdnu loabe

THINK RICE U.S. — GROWN (2015) Rice-nutrition: https://www.usarice.com/thinkrice/health-nutrition/rice-

nutrition

TNAU AGRITECH PORTAL () Forest fire:
https://agritech.tnau.ac.in/agriculture/agri_majorareas_disastermgt_forestfire.html

University of Pittsburgh (2014). Why Should I Even Bother To Recycle:
https://www.sustainable.pitt.edu/zerowaste/recycling-facts/

WWF PANDA (2017) Fires, Forests and the future: A crisis raging out of control ?:
https://agritech.tnau.ac.in/agriculture/agri_majorareas_disastermgt forestfire.html

Youmatter (2020). Biodegradable (Plastic) Definition: https://youmatter.world/en/definition/biodegradable-
plastic/

o ~

A b o @ A a o a o v
UWTN oo ANHIAN WA lo & dK HH1567 ialag vannIneray 11747?W87Z78W8ﬂ75ﬂ7?1’l€l


https://agritech.tnau.ac.in/agriculture/agri_majorareas_disastermgt_forestfire.html



