
Study on use of Plant Based Materials as a Fertilizer 
Pa Pa San, Lecturer, Department of Chemistry, Yadanabon University 

Yadanar Aung, M.Sc Student, Department of Chemistry, Yadanabon University 

Abstract 
Soil is the mixture of mineral, organic material, living organisms, air and water that together sup­

port the growth of plant life. Fruit peels contain potassium, vitamins, minerals and some essential ele­

ments which enhance the growth of plant. Generally, fruit peels are thrown in garbage and it goes to 

solid waste dumping site. That causes odour problem due to degradation of peel content in dumping 

site. The present study deals with the utilization of different fruit peels such as orange peels and banana 

peels as fertilizer added to soil. The soil sample was collected from Shar-Taw-Lay village, Amarapura 

Township, Mandalay, Myanmar. Three soil samples were investigated by addition of organic waste fruit 

peel powder of orange and banana. Soil sample, S1 (2000 g soil) as control, soil sample, S2 (2000 g soil 

+ 500 g orange peel powder) and soil sample, S3 2000 g soil + 500 g banana peel powder) and soil 

sample, S
3 

(2000 g soil+ 500 g banana peel powder) were fertilized soil. The physicochemical properties 

of three soil samples such as pH, electrical conductivity, bulk density and texture were determined. The 

elemental composition of three soil samples was measured by applying EDXRF. The content of N, P, K 

nutrients of three soil samples were determined by chemical instrumental method. Different fruit peel 

powder add soil to compare the plant growth were investigated. The chemical fertilizers can be replaced 

by the fruit peel powder to protect the soil from the infertility. This fruit peel materials have not cost bear­

ing and thus aids in converting this waste into a usable resource. 
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Introduction 
Soil is important because it provides the nutrients that plant need to grow 

Without soil, there would be no plants, without plants, there would be no foods, without food, 

animals could not survive 

Soil is relating with fertilizer 

Soil is needed the fertilizer that is one of the sources for plant growth 

Fertilizers typically provide in varying proportions. 

The maintenance of adequate levels of nutrients in soil is essential for healthy plant growth, 

cheapest and harmless materials can be used for the plant growth. 

The fruit peels have nutrients like potash, iron, zinc, calcium, citrate content, etc. 

Therefore different fruit peels such as orange and banana were used in this research. 

Objective 
To collect the soil sample and fruit peels of orange and banana 

To prepare the fruit peel powder and finely soil sample by 100 mesh size sieve 

To determine the chemical analysis of soil sample 

To evaluate the organic waste such as orange and banana fruit peel 

powder were used as natural fertilizer 

To compare the plant growth of organic waste fruit peel with soil 
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Fig. Map of study area 

Materials and Methods 
Analytical item, analytical method, apparatus used. 

pH, 1 : 2.5 soil: Water 
suspension method, 

pH meter (F-51 
HORIBA) 

Organic matter, 
Tyurin's method, 

Analytical balance 

Moisture, Gravimetric 
method, Temperature 

controlled oven 

Total P, Molybivanado 
phosphoric acid method, 

UV-visible 
Spectrophotometer 

Jenway 6305 

Elemental percent composition, 
powder-pellet, EDXRF 

Electrical conductivity 
(EC), Saturation extract 

method, conductivity meter 
(DS-51 HORI BA) 

Soil texture, pipette 
method, 

Analytical balance 

Total N, Kjaldehl 
distillation 

method, Gerhardt 
Vapodest20s 

Total K, Wet digestion 
with 

HNO3: HCIO4 (4 :1), 
Atomic Absorption 

Spectrophotometer, 
NOV AA-400 

Collection and processing 
of fruit peels 

Preparation of Fruit peel powder 
with soil 

■■■
Banana peel Banana peel Control soil sample S1 Soil sample- 52 

powder (2500 g) Soil 2000g +500g orange 

peel powder 

Table 1. Physicochemical Properties of Soil Sample s,, S
2

, S
3 
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s01I + banana peel po\, dcr soil sample, S1 

Soil sample-5
1 

Soil 2000g+500g banana 

peel powder 

From the above Table, the pH of control soil sample was slightly higher than soil sample S
2 

and S3• 

Organic matter of soil sample S
2 

and S
3 

were higher than control soil sample S
1

• Organic matter plays 

a major role in moisture retention, helping crops withstand drought contributes to the chemical and 

biological properties of the soil and also a source of and exchange for nutrients. Electrical conductivity 

(EC) is a measure of the salt concentration in the soil solution. Increasing electrical conductivity of 

control soil sample, S
1 

than soil sample S
2 

and S3• 

Table 2. pH of orange peel powder and banana peel powder 
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By the experiment, it can quantify how much amount of different peel powder required for the par­

ticular soil. The orange peel powder was used to decrease the pH of the soil and the banana peel 

powder was used to increases the pH of the soil. 

Table 3. Major nutritive value of soil sample S1, s,, S3 

■ 
�i§.iiiillldriil¥fiiffitS 
llannmtlli&iF\fiM - s011 + banana peel ponder sod sample, S3 

Total P Total K 

o.Js % I 1.03 % 

According to results, control soil, orange peel powder soil and banana peel powder soil sample 

were analysed for the nutritive value of soil. Nitrogen, phosphorous, potassium were mainly observed. 

Different fruit peel powder applied soil is increased soil fertility. 

Table 4. Determination of elemental composition of soil sample S
1

, S
2

, S
3 
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Application of fruit peel powder in soil 

Soil samples s,, S
2

, S
3 

were filled with each pot. Pea seeds and chili seeds were sown in various 

pots and water was poured every day. Control and two different peel powder was used to compare the 

plant growth. After 45 days check the growth of pea plant and chili plant compare with the plant in con­

trol soil. Length of the plant was very less in control soil than the orange peel powder applied soil. Size 

of the leaves was also increased in the plants which were grown on banana peel powder with soil. 

Length of peas and chili plant were also bigger than control. 

Figure: Show the different 
group of chili plant 

a) control soil 
b) soil plant banana peel 

c) soil + orange peel 

Conclusion 

Figure: Show the different 
group of pea plant 

a) control soil 
b) soil plant banana peel 

c) soil + orange peel 

In this study, the plant base materials such as orange peel and banana peel were used as natu­
ral fertilizer. The physicochemical changes during the combination of orange peel powder or banana 
peel powder to soil were determined at enhancing properties of soil. The orange peel powder was used 
to decrease the pH of the soil and the banana peel powder was used to increase the pH of the soil. 
The pH of control soil samples is slightly higher than soil sample S

2 
and S

3
. It was found that, organic 

matter, electrical conductivity (EC), of orange peel powder soil sample S
2 

and banana peel powder soil 
sample S3 were higher than control soil sample S1• 

Furthermore, total N, P, K value of soil sample S
2 

and S
3 

were also found higher than control soil 
sample S1 as well as elemental composition. So, the peel powder can be feasibly used as a soil 
fertilizer, improving soil morphology, as micronutrient supplement (Zn, Fe, Ca) and also for 
horticultural purposes. The plant growths of different fruit peel powder add soil were more than control 
soil. By using this orange peel powder and banana peel powder as fertilizer, it can be reduced to fruit 
peel waste. Discard substance of orange peel powder and banana peel power into usable product as 
fertilizer that cheapest and harmless material can be used for the plant growth. 
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