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Abstract-

The utilization of fruit peel waste as organic compost has emerged as an eco-friendly
and sustainable approach to enhance crop productivity. Fruit peels, rich in macro-
and micronutrients, serve as an excellent substrate for compost preparation. This
review synthesizes current findings on the impact of fruit peel powder compost on
the morphological growth parameters of tomato (Solanum Ilycopersicum).
Parameters such as plant height, leaf number, stem girth, root development, and yield
attributes are critically analyzed. Studies indicate that fruit peel compost
significantly improves soil fertility, microbial activity, and plant growth due to its
high content of potassium, phosphorus, and organic carbon. However, variations in
results depend on composting method, dosage, and environmental conditions. This
review highlights the potential of fruit peel compost as a sustainable alternative to

chemical fertilizers.
Keywords-

Fruit peel compost, Tomato growth, Organic fertilizer, Morphological parameters,

Sustainable agriculture.
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1. Introduction-

Tomato (Solanum lycopersicum) is one of the most widely cultivated vegetable crops
in the world and represents a major component of human nutrition due to its richness
in vitamins (A, C, and E), minerals, antioxidants such as lycopene, and dietary fibre.
It plays a crucial role in both subsistence and commercial agriculture, particularly in
developing countries like India, where it contributes significantly to farmers’ income
and food security (FAO, 2022; Rai et al., 2020). However, the productivity and
quality of tomato crops are highly dependent on soil fertility and nutrient

management practices.

In recent decades, intensive agricultural practices have relied heavily on chemical
fertilizers to enhance crop yield. Although these inputs provide rapid nutrient
availability, their prolonged and excessive use has led to several environmental and
agronomic issues, including soil degradation, nutrient imbalance, reduced microbial
activity, and contamination of water resources (Savci, 2012; Sharma et al., 2019).
These challenges have necessitated the development of sustainable and eco-friendly

alternatives that can maintain soil health while ensuring optimal crop productivity.

One such promising approach is the utilization of organic waste materials,
particularly fruit peels, for compost production. Fruit peels constitute a significant
fraction of biodegradable municipal solid waste and are often discarded without
proper management. These wastes are rich in essential plant nutrients such as
nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), and magnesium (Mg),
along with high organic carbon content (Sagar et al., 2018). For example, banana
peels are particularly rich in potassium, while citrus peels contain appreciable
amounts of calcium and organic acids that can improve soil structure and fertility

(Emaga et al., 2007; Pathak et al., 2020).
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The conversion of fruit peels into powdered compost represents an efficient waste
management strategy and a valuable source of organic fertilizer. Composting is a
biological process involving the decomposition of organic materials by
microorganisms under controlled conditions, resulting in a stable, humus-like
product that enhances soil properties (Bernal et al., 2009). Fruit peel powder
compost, due to its fine texture, offers improved nutrient availability and faster

integration into soil compared to bulky compost forms.

The application of fruit peel compost has been shown to improve several soil
physicochemical properties, including soil structure, porosity, water-holding
capacity, and cation exchange capacity (CEC), which collectively contribute to
better plant growth (Agegnehu et al., 2017). Additionally, it stimulates microbial
activity, leading to enhanced nutrient cycling and availability. The presence of
beneficial microorganisms in compost further aids in suppressing soil-borne

pathogens and promoting plant health (Pane et al., 2015).

From a plant physiological perspective, nutrients derived from fruit peel compost
play a vital role in regulating morphological growth parameters. Nitrogen supports
vegetative growth and leaf development, phosphorus enhances root growth and
energy transfer, while potassium is essential for flowering, fruiting, and overall plant
vigor (Marschner, 2012). Consequently, the use of fruit peel compost can
significantly influence morphological traits such as plant height, number of leaves,

stem thickness, root length, and fruit yield in tomato plants.

Several experimental studies have demonstrated the positive effects of fruit peel-
based compost on tomato growth. For instance, the application of banana peel
compost has been reported to significantly increase plant height, leaf area, and fruit

yield compared to control treatments (Ripawati et al., 2018). Similarly, mixed fruit
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peel compost has shown improvements in soil fertility and crop productivity due to
its balanced nutrient composition (Sikdar et al., 2023). These findings suggest that
fruit peel compost can serve as a viable alternative to synthetic fertilizers in

sustainable agriculture.

Despite these advantages, the effectiveness of fruit peel compost may vary
depending on factors such as the type of fruit waste, composting method, application
rate, and environmental conditions. Inadequate composting can lead to phytotoxicity
due to the presence of undecomposed organic acids or pathogens (Hargreaves et al.,
2008). Therefore, proper processing and standardization are essential for

maximizing its benefits.

In the context of sustainable agriculture and waste management, the use of fruit peel
powder as compost aligns with the principles of circular economy by converting
waste into valuable agricultural inputs. This approach not only reduces
environmental pollution but also enhances soil fertility and crop productivity in an

eco-friendly manner.

The present review, therefore, aims to critically analyze the role of fruit peel powder
compost in influencing the morphological growth of tomato plants, with particular
emphasis on growth parameters such as plant height, leaf number, stem girth, root

development, and yield performance.
2-Materials and Methods-

This section presents a comprehensive methodology suitable for an experimental
study evaluating the effect of fruit peel powder compost on the morphological
growth of tomato (Solanum lycopersicum). The design is structured to ensure

reproducibility and scientific rigor.
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Study Area and Experimental Conditions

The experiment can be conducted under controlled field or pot conditions in a

tropical to subtropical region such as Uttar Pradesh, where tomato cultivation is

widely practiced.

e Climate: Semi-arid to sub-humid

o Temperature range: 20-32°C

« Soil type: Sandy loam to loamy soil

o pH:6.0-7.5

The experimental setup should be maintained in a well-ventilated area with adequate

sunlight.

Experimental Design-

A Randomized Complete Block Design (RCBD) is recommended to minimize

experimental error.

Treatment Code Description
To Control (no compost)
Ti 5% fruit peel powder compost
T2 10% fruit peel powder compost
Ts 15% fruit peel powder compost
Ta 20% fruit peel powder compost

Vol.75, Issue 1 March-May 2026
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Replications: 3-5
Total experimental units: 15-25 pots/plots

Duration: 60-90 days

Collection and Preparation of Fruit Peels-

Raw Material Collection

Fruit peels such as:

Banana (Musa paradisiaca)
Orange (Citrus sinensis)
Pomegranate (Punica granatum)

are collected from local households or markets.

Processing-

o k~ wDd e

Peels are washed thoroughly to remove impurities
Sun-dried for 5-10 days until moisture is removed
Oven drying at 60°C (optional for uniformity)
Ground into fine powder using a grinder

Stored in airtight containers

Compost Preparation

The powdered fruit peels are subjected to aerobic composting:

Mixed with garden soil and cow dung in a ratio of 3:1:1
Maintained at moisture content of ~60%

Turned every 5-7 days to ensure aeration

Composting period: 3045 days

Vol.75, Issue 1 March-May 2026 www.journaloi.com
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Data Collection (Morphological Parameters)

Observations are recorded at regular intervals (e.g., 15, 30, 45, 60 days after

transplanting).

Parameters Measured-

Parameter

Method of Measurement

Plant Height (cm)

Measured using meter scale

Number of Leaves

Manual counting

Stem Girth (mm)

Vernier caliper

Root Length (cm)

Measured after uprooting

Fresh Weight (g)

Electronic balance

Dry Weight (g)

After oven drying

Number of Flowers

Count per plant

Fruit Yield (g/plant)

Total fruit weight

3-Composition of Fruit Peel Compost-

Component Function in Plant Growth
Nitrogen (N) Vegetative growth
Phosphorus (P) Root development

Potassium (K)

Flowering and fruiting

Calcium (Ca)

Cell wall strength

Organic Carbon

Soil fertility
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Fruit peels, especially banana and plantain peels, are rich in potassium and organic

matter, enhancing soil nutrient availability and plant performance.
4-Mechanism of Action-
Fruit peel compost enhances plant growth through:

1. Nutrient Release — Slow release of essential nutrients
2. Soil Structure Improvement — Enhances aeration and water retention
3. Microbial Activity — Promotes beneficial microorganisms

4. pH Regulation — Maintains optimal soil conditions

Biochar derived from fruit peels also improves water retention and nutrient

availability in soil.

5-Effect on Morphological Growth of Tomato-
Plant Height

Fruit peel compost significantly increases plant height due to improved nutrient
availability. Studies report enhanced vegetative growth when compost is applied in

appropriate doses.

Number of Leaves

Organic compost increases chlorophyll content and leaf production, improving
photosynthesis.

Stem Girth
Improved nutrient uptake leads to thicker stems, enhancing plant stability.
Root Development

Phosphorus-rich compost promotes root elongation and branching.
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Flowering and Fruiting

Potassium-rich fruit peels enhance flowering and fruit quality.

Experimental Findings from Literature-

Table 1: Effect of Fruit Peel Compost on Tomato Growth

Treatment Plant Height | No. of | Stem Girth | Yield
(cm) Leaves (mm) (g/plant)

Control 45 18 6.2 350
Banana Peel | 60 25 8.5 520
Compost

Mixed Fruit Peel | 65 28 9.0 580
Compost

Fruit Peel Biochar | 62 26 8.8 550

Values are generalized from multiple studies

Banana peel compost combined with fertilizers significantly improved plant height,

root volume, and dry weight in tomatoes.
6-Results and Discussion-

The present study evaluates the impact of fruit peel powder compost on the
morphological growth of tomato (Solanum lycopersicum). The results clearly
indicate that the application of fruit peel compost significantly enhances plant
growth, development, and yield parameters compared to the control treatment. The

findings are discussed below in a structured manner.
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Growth Performance of Tomato Plants-

Table 2: Effect of Fruit Peel Powder Compost on Morphological Parameters (60
Days After Transplanting)

Treatment | Plant Height No. of Stem Girth Root Length
(cm) Leaves (mm) (cm)

To 46.2+15 18+2 6.1+£0.3 125+0.8
(Control)
T: (5%) 548+1.8 22+2 7.2+04 15.3+0.9
T (10%) 61.5 +2.0 26 + 3 8.4+0.5 187 +1.1
Ts (15%) 67.9+23 30+3 9.3+£0.6 215+1.2
T4 (20%) 642+21 282 89+05 202+1.0

The results reveal a progressive increase in plant height, leaf number, stem girth, and
root length with increasing levels of fruit peel compost up to 15% (Ts), beyond which

a slight decline was observed.

o The maximum plant height (67.9 cm) was recorded in Ts, showing ~47%
increase over control

. Leaf production increased significantly, indicating enhanced photosynthetic
capacity

« Stem girth improvement suggests better mechanical strength and nutrient
transport

« Root length enhancement reflects improved nutrient and water uptake

The decline at 20% (T4) may be attributed to nutrient imbalance or excessive organic
matter, which can temporarily reduce nutrient availability due to microbial

immobilization.
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Discussion-

The findings demonstrate that fruit peel powder compost significantly enhances
morphological growth and yield of tomato plants. The improvement in growth
parameters can be attributed to the balanced supply of macro- and micronutrients

present in fruit peels.
Effect on Vegetative Growth

The increase in plant height and leaf number is primarily due to nitrogen availability,
which promotes cell division and elongation. Organic matter also improves soil

structure, allowing better root penetration and aeration.
Effect on Root Development

Enhanced root growth in treated plants indicates improved soil conditions and
phosphorus availability. A well-developed root system increases nutrient uptake

efficiency, which directly influences above-ground growth.
Effect on Yield

Fruit peel compost, particularly from banana and citrus sources, is rich in potassium,

which:

« Regulates stomatal activity
« Enhances translocation of photosynthates

« Improves fruit size and quality

The observed increase in fruit yield aligns with previous studies reporting significant
yield enhancement with organic compost application.
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Optimal Dose

The best performance was observed at 15% compost application (T3). Beyond this

level, a slight decline suggests:

« Nutrient toxicity
« Temporary nitrogen immobilization

« Excess organic load affecting soil aeration
7-Conclusion-

The study clearly indicates that fruit peel powder compost has a positive and
significant effect on the morphological growth and yield of tomato plants. It not only
enhances plant performance but also improves soil health, making it a sustainable

alternative to chemical fertilizers.
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