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ABSTRACT

This study was carried out to examine the effect of selected fruit peels on growth and yield of
okra (Abelmoschus esculentus). 10g of ground fruit peels of banana, watermelon, pawpaw,
pineapple, plantain, orange was applied to 7 kg of soil and left for 7 days before planting of okra
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seed. NPK (15:15:15) serves as positive control while groups without fertilizer served as negative
control for the study. Each treatment was replicated five times in polythene bags used as pots and
watered every three days. The setup was arranged in Completely Randomized Block Design
(CRBD). Plant height and stem girth were measured while number of leaves were also counted
from 1 to 8 Week After Planting. The numbers of days to 50% flowering, pod length and pod
diameter were also recorded from 1 to 8 Week After Planting. Data pooled in this study were
subjected to Analysis of variance (ANOVA) and means with statistically significant difference
at p<0.05 were separated using Duncan Multiple Range Test. Generally, results across weeks
showed statistically significant difference for plant height, number of leaves, stem girth, days to
50% flowering, number of fruit and pod length while only the diameters of fruits did not respond
to different nutrient sources. Okra grown with banana and watermelon peels gave the best overall
performance which indicates that they contained sufficient nutrients for optimum production of
okra. This study clearly indicates that banana and watermelon fruit peels could be used singly or
in combination to effectively boost yield of okra.

INTRODUCTION

hindrance to okra production in Nigeria [9, 10]. The cause of
rapid fertility deterioration of Nigerian soils was attributed to

Okra (Abelmoschus esculentus (L.) Moench) is a member of the
family Malvaceae growing as annual crop in tropic and sub-
tropic [1]. The popularity of okra in Nigeria has been attributed
to its high nutritional composition and great medicinal value [2].
The plant is also valued for its high protein, carbohydrate, fiber,
vitamin A, B, C, Fe, Ca and P compositions [3]. Some health
benefits of okra include anti-ageing effects, immunity promoting
potentials, and cholesterol control abilities [4,5]. The high fiber
content of okra helps to maintain blood sugar by adjusting the
rate at which sugar is absorbed from the intestinal tract [6].
Besides the heart improvement potential of okra, it also improves
the health of fetus during pregnancy [7]. The poor fertility status
of soils coupled with issues of pests and diseases attacks
constitute the major factors hindering optimum okra production
[8]. Poor soil fertility condition was singled out as the major

incessant cultivation, deforestation and wrong farming methods
[11]. The role of fertilizer in boosting the nutrient status of soil
and enhancing yield of crops cannot be overemphasized [12].
This compelled farmers to opt for synthetic fertilizer for soil
improvement. The continuous uses of synthetic fertilizers have
adverse effects on the environment [10]. This adverse effect
coupled with the high cost and non-availability of inorganic
fertilizers have forced peasant farmers to consider cheaper means
of enhancing soil fertility for crop production[9, 13]. Therefore,
the need to carryout research on the response of crops to cheaper
and readily available organic-based fertilizers is germane. The
need to evaluate the growth promoting abilities of fruit peels on
crops is very important [14].

-67 -

This work is licensed under the terms of the Creative Commons Attribution (CC BY) (http://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.54987/jobimb.v10i1.713
mailto:gbenga.alege@fulokoja.edu.ng

JOBIMB, 2022, Vol 10, No 1, 67-71
https://doi.org/10.54987/jobimb.v10i1.713

The global fruit production for the year in 2018 was 124.73
million metric tons (MMT), 114.08 MMT, 84.63 MMT, 74.49
MMT, 45.22 MMT, and 25.43 MMT for citrus, bananas, apples,
grapes, mangoes and pineapples respectively [15]. As a result of
the health-promoting ability of fruits, consumption of fruits in
raw form has increased globally. Fruit processing industries
contribute significantly to the indiscriminate disposal of fruit
peels [16]. Improper disposed of fruit peels is now a serious
environmental issue because during the process of decomposition
the peels serve as breeding site for some disease vector [14]. Fruit
peels are very rich in macro and micro nutrients that are
indispensable for plant [17]. Fruit peels can be applied to the soil
as fertilizers to enhance fertility and enrich soil micro-biota for
excellent plant growth [18]. In addition, fruit peels contain some
active compounds with insecticidal and antifungal properties
which help to control some plant pathogens [6]. Fruit peels offer
cheap and harmless means of enhancing plant growth [19].
Therefore, processing fruit peels into fertilizer will not only help
to clean up the environments but also help to convert wastes to
wealth. Peels of tropical fruits such as banana, paw-paw,
pineapple, mango, orange, and water melon are readily available
in large quantities during their season. The application of fruit
peels as fertilizer will overcome the side effects of inorganic
fertilizers for optimum okra production. In spite the
aforementioned growth promoting potentials of fruit peels,
research on their effects on growth and yield of okra is scanty.
The use of fruit peel as natural fertilizer could offer an effective,
less costly and environmental friendly approach towards
sustainable okra production. The main aim of the study is to
examine the potentials of some selected peels of fruits in
enhancing growth and yield of okra (4belmoschus esculentus).
MATERIALS AND METHODS

Collection of materials

Peels of orange, banana, pineapple, watermelon, paw-paw and
plantain were collected from fruit vendors in Lokoja, Kogi State,
Nigeria. Inorganic fertilizer (N.P.K:15:15:15) was purchased
from Agricultural Development Project (ADP), Lokoja. Seeds of
improved Okra variety (V35) were obtained from National
Horticultural Research Institute (NIHORT) Ibadan, Oyo State,
Nigeria.

Preparation of fruit peel powders

The preparations of fruit peels powder were done according to
the method outlined by [20]. The collected fruit peels were
washed thoroughly in running tap water and cut into small pieces
before air-drying in the Laboratory of Department of Biology,
Federal University Lokoja. The well-dried peels were ground to
powder by pestle and mortal. The ground peels were then sieved
using 2mm mesh size and the sieved fruit powder was stored at
room temperature till when needed.

Application of fruit peels powder and Inorganic fertilizer to
the soil

This was carried out in the greenhouse of the Department of
Biology, Federal University Lokoja. Sandy loamy soil within the
depth of 0-5cm were collected and properly mixed at the research
site before filling steam-sterilized soils into different polythene
bags. Application of fruit peel powder was done according to the
methods outlined by [14] with slight modifications. 10g of each
fruit peels were applied to 7kg of soils in pots and left for 7 days
before planting of okra seed into already labeled pots. Seedlings
were reduced to 1 per pot after seedling establishment. 2g of NPK
fertilizer was applied basally to plants in positive control group.
The negative control group was without application of fruit peels
or inorganic fertilizers. Each treatment was replicated ten times
in polythene bags used as pots and watered every three days. The

setup was arranged in Completely Randomized Block Design
(CRBD).

Vegetative Morphological Parameters

Height of plants and stem girth were measure while numbers of
leaves and fruits per plant were taken from ten plants for each
treatment. This was done from 1 Week After Planting to 8 Week
After Planting. Following harvesting of the fruits, length and
girth of fruits were measured. Days to 50% flowering and
numbers of fruits per plant were taken. Thereafter, the lengths
and girths of fruits were measured after harvest.

Data Analysis

Data pooled in this study were subjected to Analysis of Variance
(ANOVA) and means with significant differences at P<0.05 were
separated using Duncan Multiple Range Test (DMRT). Cluster
analysis was used to group the responses of okra to the nutrient
sources. All analyses were carried out using SPSS Version 21
software package.

RESULTS

Table 1 shows the result of effects of different fruit peel powders
and NPK fertilizers on height of Okra (4belmoschus esculentus)
from 1 Week After Planting to 8 Week After Planting. The result
revealed significant differences (P<0.05) for different nutrient
sources across weeks. Okra grown without fertilizer and fruit
peels (negative control) and those grown with N.P.K (positive
control) produced significantly tallest plants at 1WAP while okra
grown with watermelon peels produced significantly shortest
plants. Banana peels produced okra that are significantly the
tallest at 2WAP (18.40 cm), 3WAP (22.90 cm) and 4WAP (25.80
cm) while okra grown with watermelon peels were significantly
the tallest at SWAP, 6WAP, 7TWAP and SWAP with 36.00 cm,
52.20 cm, 70.00 cm and 81.60 cm respectively. Okra grown
without fertilizers (control) produced shortest plants from 2WAP
to SWAP (Table 1 and Figs. 1 and 2).

Fig. 1. Okra grown with fruit peels, NPK and controls at 4 Weeks After
Planting (4WAP). Key: A= Banana peels, B= Watermelon peels, C=
Pawpaw peels, D= Pineapple peels, E= Plantain peels, F= Orange peels,
G=N.P.K fertilizer, H= No fertilizer and fruit peels
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Fig. 2. Okra grown with fruit peels, NPK and controls at 8 Weeks After
Planting (§WAP). Key: A= Banana peels, B= Watermelon peels, C=
Pawpaw peels, D= Pineapple peels, E= Plantain peels, F= Orange peels,
G=N.P.K fertilizer, H= No fertilizer and fruit peels.
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The result of effect of different nutrient sources (banana
peels, watermelon peels, pawpaw peels, pineapple peels, plantain
peels, orange peels and N.P.K fertilizer on number of leaves in
Okra (Abelmoschus esculentus) from 1WAP to SWAP was
shown in Table 2. The result revealed significant differences
(P<0.05) for leaf number from 2WAP to 8WAP across nutrient
sources. No significant difference (P>0.05) was recorded at 1
Week After Planting. Okra grown with banana peels (6.40),
watermelon peels (5.80), pawpaw peels (6.00) and plantain peels
(5.80) showed significant production of leaves compared to other
treatments. At 3WAP and 6WAP, okra grown without fertilizers
(negative control) showed statistically significant reduction in
number of leaves compared to the other seven treatments. Okra
grown with orange peels produced the highest significantly
number of leaves compared to other treatments at 7WAP and
8WAP (Table 2).

Table 1. Effects of different nutrient sources on plant height in okra
(Abelmoschus esculentus).

Nutrient Sources Plant Height (cm)

IWAP  2WAP 3WAP 4WAP 5WAP 6WAP 7WAP SWAP

Banana Peels  12.10®  18.40° 22.90° 25.80° 34.30 50.40° 65.40® 77.40°

Watermelon 9.46¢ 14.40° 19.50® 23.50® 36.00° 52.20* 70.00° 81.60°

Peels

Pawpaw Peels 11.82° 15.40™ 18.50° 21.40® 28.60" 40.90® 50.00" 62.40®

Pineapple Peels 9.76% 13.40° 17.20° 20.60° 26.80™ 38.70" 47.20*° 58.80°

Plantain Peels 10.30°¢ 14.80° 19.00° 22.50* 31.80" 44.30° 55.00® 65.00°

Orange Peels  10.44*¢ 14.30° 17.50° 21.20" 27.60" 38.80" 48.80* 57.60°

NPK (15:15:15) 12.66* 15.80% 19.40%° 22.40% 27.40° 38.40" 46.40* 57.80°

Control (without 12.70* 14.30° 16.70° 19.40° 20.80° 25.20° 30.00° 34.60°

fertilizer)

LSD Values 0.30 042 048 0.57 1.15 2.03 3.69 3.07
*Means with the same alphabets in the same column are not significantly different at 5% level of
significant
WAP- Weeks After Planting

Table 2. Effects of different nutrient sources on number of leaves in okra
(Abelmoschus esculentus).

Nutrient Sources Numbers of Leaves

IWAP 2WAP 3WAP 4WAP 5WAP 6WAP 7WAP SWAP
Banana Peels  4.00  6.40° 6.40° 7.60° 8.40° 8.80° 9.80" 11.20®
Watermelon 400 5.80° 6.40° 7.00° 820° 840" 8.80b° 9.20"
Peels
Pawpaw Peels 4.00 6.00° 6.40° 7.00° 7.60® 8.80* 10.00® 10.60®
Pineapple Peels 3.80  5.40® 6.20° 6.40® 7.40® 8.80° 9.40" 10.00°
Plantain Peels 3.80 5.80° 6.40° 7.20*° 8.20° 9.20° 9.80" 10.80®
Orange Peels 4.00 540" 6.60° 6.60® 7.60 9.00° 11.00* 12.60°
NPK (15:15:15) 3.80  5.40® 7.20*° 7.20° 8.20° 9.60° 9.40® 9.60™
Control (without 3.60 ~ 4.40° 4.80° 5.40° 6.40° 6.60° 7.40° 7.40°
fertilizer)
LSD Values NS 0.16 018 025 0.16 019 025 033
*Means with the same alphabets in the same column are not significantly different at 5% level of
significant
WAP- Weeks After Planting

Table 3 shows the result of the effect of fruit peels and
N.P.K fertilizer on stem girths of Okra (4belmoschus esculentus)
from 1 Week After Planting to 8 Week After Planting. The result
revealed significant differences (P<0.05) for stem girths from
2WAP to 8WAP across nutrient sources. Stem girths did not
respond significantly to nutrient source (P>0.05) at 1 Week After
Planting. At 3WAP and 6WAP, okra grown without fertilizer
(control) showed statistically significant reduction in stem girths
compared to other treatments. Okra fertilized with banana peels
at 4, 5 and 6 Week After Planting showed significant increase in
stem girths with 2.78 cm, 3.14 cm and 3.34 cm respectively.
From 2WAP to 8WAP, okra grown without application of
fertilizer and fruit peels (negative control) and N.P.K (positive
control) produced significantly the thinnest plants.

Table 3. Effects of different nutrient sources on stem girths in okra
(Abelmoschus esculentus).

Nutrient Sources Stem Girths (cm)

IWAP 2WAP 3WAP 4WAP SWAP 6WAP 7TWAP SWAP
Banana Peels 1.10 1.66™ 2.10° 2.78" 3.14* 3.34° 3.60° 3.84°
Watermelon 1.04 1.52°  2.06° 2.60" 2.98° 3.22® 350 3.76
Peels
Pawpaw Peels  1.22 1.60°  1.98*  2.30" 2.74® 2,92 3.16* 3.34%
Pineapple Peels 1.06 1.44%  1.84° 2.14> 254 2.82° 3.12*° 3.20°
Plantain Peels 1.06 1.64  2.12° 2,62 2.98° 3.14® 334* 354
Orange Peels 1.08 1.64°  1.88° 2.24° 2.66® 2.86™ 3.14* 3.32%
NPK(15:15:15)  1.12 1.76*  1.96*  2.16° 2.80® 2.98" 3.18* 3.36™
Control (without 1.02 1.38" 146" 1.60° 1.80° 1.98° 2.16* 2.14°
fertilizer)
LSD Values NS 0.04 005 008 007 008 008 0.09
*Means with the same alphabets in the same column are not significantly different at 5% level of
significant
WAP- Weeks After Planting

The influence of fruit peels and N.P.K fertilizer on days to
50% flowering and pod attributes in Okra Abelmoschus
esculentus) is shown in Table 4 and Fig. 3. Plants grown with
N.P.K (positive control) and fruit peels flowered earlier than the
negative control group. Okra grown with banana peels
significantly outperformed (P<0.05) other treatments in terms of
number of pods (5.80), pod length (12.22 cm) and pod breadth
(9.50 cm) while okra grown without addition of fertilizers
(negative control) significantly produced the least number of
pods (2.60), pod length (6.77 cm) and pod breadth (6.70 cm). Fig.
4 shows relationships among nutrient sources for the expression
of morphological vegetative and yield attributes in Okra. Cluster
analysis grouped the eight treatments into two categories with
cluster I am comprising of only the control group. Cluster II
comprised of two sub-clusters with sub-cluster A comprising of
okra grown with banana and watermelon peels alone while sub-
cluster B comprised of groups grown with other peel (orange,
pawpaw, pineapple and plantain) and N.P.K fertilizer.

Table 4. Effects of different nutrient sources on yield of okra
(Abelmoschus esculentus).

Nutrient Sources Days to 50% Numbers Pod Pod Breadth
Flowering  of Fruits  Length (cm)
(cm)
Banana Peels 58.80° 5.80° 12.33* 9.50°
Watermelon Peels 55.80° 2.80™ 7.00¢ 7.53¢
Pawpaw Peels 61.20° 3.80" 8.73° 7.50°
Pineapple Peels 69.80° 4.00* 9.63" 9.17%
Plantain Peels 64.60° 4.40° 8.40° 8.53«
Orange Peels 63.00° 5.80° 10.47° 8.07¢
NPK 65.20° 3.20% 9.60° 8.97"
Control (without 96.00° 2.60° 6.77¢ 6.70
fertilizer)
LSD Values 16.07 1.32 1.79 0.95

*Means with the same alphabets in the same column are not significantly different at 5% level of
significant
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Fig. 3. Fruits of Okra grown with different fruit peels, N.P.K fertilizer
and control.
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Fig. 4. Relationships among the different nutrient sources in terms of
growth and yield performance of okra.

DISCUSSION

Availability of adequate amount of nutrients in soil is required
for optimum growth and yield of crops [20]. The non-significant
response of the plants across the treatments for numbers of leaves
and stem girth coupled the significant increase in height of plants
grown with N.P.K and negative control (without fertilizer and
fruit peels) compared to those grown with fruit peels at IWAP
suggests that nutrients in fruit peels may not be made available
to the plants immediately. This finding is in agreement with the
report of [14] who reported significant performance of plants
grown with orange and banana fruit peel powder after 2 Weeks
After Planting 2WAP).

Banana fruit peels produced significant increase in height of
okra at 2WAP, 3WAP and 4WAP while growing okra with
watermelon peels brought about significantly increase in height
at SWAP, 6WAP, 7WAP and 8WAP. This indicates that
nutrients in banana peels are made available to the plants at early
stages of growth while nutrients in watermelon peels are made
available at later stages. This finding is in agreement with the
report of [14] who attributed the growth enhancing potentials of
banana fruit peel to its high potassium (K) contents which helps
in creating new cells, which are then organized into plant tissues.

Similarly, the significant increase in numbers of leaves
recorded up to 6WAP for plants grown with banana and
watermelon fruit peels suggests the suitability of these two peels
for use as organic fertilizer for optimum okra production. In this
study, the enhanced leave production of okra grown with orange
fruit peels at later stages of growth (6 to 8 WAP) may be
attributed to the delay in flowering compared to okra enhanced
with banana and watermelon fruit peels. The significant increase
in stem girth of okra grown with all the fruit peels compared to
control further suggests that fruit peels contain sufficient amount
of nutrients to support growth of okra. Banana fruit peels
produced plants with the widest stems from 3WAP compared
with other treatments. This finding singled out banana fruit peel
as a suitable bio-organic for enhancing growth of okra. This
finding also corroborates the report of [21] that banana peels can
be formulated into fertilizers to enhance plant growth. [18]
recommended the use of fruit peels as promising substitute to the
popular inorganic fertilizer for enhanced production of crops.

In this study, application of fruit peels significantly shortens
days to flowering in okra. This finding is consistent with that of
[22] who recorded more days to flowering in negative control

plots compared to okra grown with orange and banana fruit peels.
Application of banana fruit peels influenced all the yield
attributes considered in this study (number of pod, pod length and
width). This finding is in agreement with the reported of [14] that
application of mixture of orange and banana fruit peel powders
significantly shorten the days to 50% flowering but in contrary to
our finding did not influence the number of fruits per plant in
okra. The yield promoting potentials of banana and orange fruit
peels according to [23] could be attributed to presence of
sufficient macro and micronutrients in them.

CONCLUSION

Although banana fruit peels performed better than watermelon
fruit peels, findings in this study indicates that watermelon fruit
peels can also be used as substitute to banana fruit peels for
excellent okra production. The potentials of pawpaw, pineapple,
plantain and orange fruit peels in enhancing vegetative growth
and yield attributes in okra are comparable with the performance
of plant growth with N.P.K fertilizer (positive control) which
suggest that any of the fruit peels can be used to enhance yield of
okra when banana and watermelon fruit peels are not available.
Combining banana and watermelon fruit peels will be a positive
step toward improved okra production considering the poor fruit
enhancing potentials of watermelon fruit peels on okra. This
study clearly indicated the opportunities available for converting
waste to wealth. This is revealed by the significant growth and
yield enhancing ability of banana fruit peels for sustainable
production of okra. Watermelon fruit peels can also be used as
substitute to banana fruit peels for okra production when the latter
is not available. The use of banana and watermelon fruit peels in
combination may help to enhance yield of okra.
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