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ABSTRACT

A pot experiment was conducted to investigate the effect of coconut oil cakes on the growth
performance of gima kalmi (l[pomoea aquatica). The experiment was laid to fit a completely
randomized design (CRD) with three treatments (5, 10, 20 tonha™) of coconut oil cake treatment
along with control (no oil cake) each having three replications for this experiment. After plant
harvesting, the laboratory investigation was carried out in the Soil, Water and Environment
Discipline, Khulna University, Khulna, Bangladesh. Yield contributing characters like plant height
and leaf number were significantly (P <0.05) influenced by different treatments. Among the three
treatments applied 20 tonha” treatment has shown highest response to plant growth due to
nutrient availability of the soil. The sequence of response was in the order 20 tonha >10 tonha™'>5
tonha™ significantly (P <0.05) difference in plant growth from the control (0 tonha™). But the
application of organic manure as coconut oil cake, decrease in soil pH was probably due to the
production of organic acids during organic manure decomposition or by nitrification and EC value
of soil was increased with different treatments. In addition, increased the organic carbon of the sail.
Organic carbon increased due to the application of organic manure but insignificantly.
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1. INTRODUCTION

In the present day, heavy doses of chemical
fertilizers and pesticides have been aggressively
used by the farmers to get a better yield of
various field crops. Imbalanced fertilization has
led to mining out scarce native soil nutrients to
support plant growth and production, the
dominant soil ecological processes that severely
affected the fertility status and production
capacity of the major soil in Bangladesh.
Excessive use of inorganic fertilizers creates
environment related problems, and the situation
can be improved through the use of bio-fertilizers
[1]. Due to the adverse effect of chemical
fertilizers interest has been stimulated for the use
of organic fertilizer. In organic agriculture it is
generally believed that a soil treated for years
with massive doses of chemical fertilizers and
pesticides can be restored in three years with
compost and a return to traditional practices. In
comparison with mineral fertilizers, compost
produces significantly greater increases in soil
organic carbon and some plant nutrients [2,3].

In today’s era, the growth of the world population
is increasing day by day and for this reason the
higher pressure of food production appears. It
has resulted in a greater demand for fertilizer.
The continuous use of inorganic fertilizer will be
caused damage to physical, chemical and
biological properties of soil, so that the soil
fertility will be more decreased [4]. Chemical
fertilizers often have low use efficiency, meaning
that only a portion of the applied nutrients are
taken up by plants [5]. The rampant use of
chemical fertilizers contributes largely
deterioration of the environment, loss of soil
fertility less agricultural productivity and soil
degradation [6]. The hazardous environmental
consequences and the high cost of inorganic
fertilizers make them not only undesirable but
also uneconomical and out of reach of the poor
farmers [7]. Although chemical fertilizer increases
soil fertility, it is doing more harm than good in
that the soil itself is being degraded in one hand
and the environment is being polluted on the
other hand [8]. Although organic and synthetic
fertilizers add the same nutrients to the soil,
organic fertilizers work in a different way. Organic
fertilizers work double duty by providing required
nutrients to growing plants while also feeding the
soil. A balanced blend of organic fertilizer
provides nutrient sources for important
microorganisms and growth is difficult to sustain.
Therefore, scientists and planners of both
developed and developing countries are
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interested in searching the alternate technology
to reduce the dependence on the chemical
fertilizer. The answer to this, is organic fertilizer.

Organic fertilizers provide all nutrients in readily
available forms and also enhance the uptake of
nutrients by plants and play a major role in
improving growth and vyield of different field
crops. Among them coconut oil cake acts as an
organic fertilizer. Oil cakes have a high nutritional
value. When we apply oil cake with soil, then it
plays a beneficial role in the growth response of
water spinach (Ilpomoea aquatic). It is evident
that the application of organic manures enhances
the soil physical, chemical and biological
properties, as well as plant growth and yield.
Organic manures can also help in reducing
environmental pollution and increasing the use of
organic fertilizers in soil. The application of
manures to soil provides potential benefits
including improving the fertility, structure, water
holding capacity the of soil, increasing soil
organic matter and reducing the amount of
synthetic fertilizer needed for crop production [9].
They provide organic acids that help dissolve soil
nutrients and make them available for the plants
[10]. The soil scientists pay more attention to
making use of organic materials (both organic
manures as well as organic wastes) for
improving the physical properties of soils that
allow profitable crop production. Due to the
changing pattern of soil fertility management of
cultivable land with emphasis on organic matter
replenishment, the organic fertilizers could play a
vital role in restoring fertility as well as organic
matter status of the soil [11]. Organic matter in
soil considered to be the life blood of soil. The
present research was the application of organic
fertilizer as coconut oil cake to observe the effect
of oil cake on the growth response of gima kalmi
(Iromoea aquatic). The main objectives of this
study were to evaluate the influence of coconut
oil cake on the growth response of gima kalmi
(lpomoea aquatic) and test the organic carbon
status of post-harvest soil due to the application
of coconut oil cake.

2. MATERIALS AND METHODS
In this research, a pot experiment was carried
out to assess the effect of coconut oil cake on

the growth performance of water spinach.

2.1 Soil and Pot Preparation

Soil sample was collected from the field of
Khulna University, Bangladesh by composite soil



sampling method [12]. The bulk soil was air-dried
at room temperature and all the plant debris was
removed manually. Then the massive
aggregates were broken by gentle crushing with
a wooden hammer and passed through a 0.5 mm
sieve. Twelve plastic pots were used in this
experiment. The pot experiment was conducted
in the field laboratory of Soil, Water and
Environment Discipline, Khulna University.

2.2 Collection of Coconut Oil Cake

Coconut oil cake was purchased from local
market of Fulbarigate, Khulna. It was dried and
kept in a sack for 3 months before using. This
helps the particle to decompose more rapidly
before use. After taking in the laboratory, it was
sieved with 0.5 mm sieve for chemical analysis
such as determination of pH, EC and organic
carbon.

2.3 Experimental Layout

Twelve plastic pots (250gm) were collected for
this experiment. 200gm soil was poured into
each pot. There were three rates (5, 10, and 20
ton/ha) of coconut oil cake treatment along with
control (no oil cake) and 3 replications for each
treatment.

2.4 Sowing of the Seed

Only the healthy, plump and large sized seeds
were selected for sowing. Seeds of water
spinach were sown by spreading them over the
surface of the soil. The seeds were covered by a
thin layer of soil. The pots were allowed to
germinate. After seed sowing, due care was
taken to ensure that there was no infestation of
pests and damages by birds and to raise healthy
and strong seedling.

2.5 Harvesting

The experimental plants were harvested 44 days
after sowing date. The harvested plants were
tagged separately, weighed and different growth
parameters were measured and recorded.

2.6 Methods for Soil Analysis

Soil samples were analyzed in the laboratory to
determine the physical and chemical properties
of soil. The methods used for the determination
are presented in the following sections. Soil pH
was determined electrochemically with the help
of glass electrode pH meter suggested by
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Jackson [13]. Electrical conductivity (EC) of sall
samples was measured by EC meter, [12].
Organic carbon of soil samples was determined
by Walkley and Black’s wet oxidation method as
outlined by Jackson [14]. Organic matter was
calculated by multiplying the percent value of
organic carbon with the conventional Van-
Bemmelene’s factor of 1.724 [15].

2.7 Data Collection of Different Attributes
of the Test Crop

The following parameters were recorded and
their mean values were calculated from the
sample plant after the harvest. The number of
plants of each pot was counted. The number of
leaves of plants of each pot was counted and the
average value was considered. Plant height was
measured using a meter scale from ground level
to the tip of the plant. Harvest of plants from each
pot, fresh weight was weighed by an electrical
balance and their mean value was calculated as
plant fresh weight was expressed in gm.

2.8 Statistical Analysis

Analysis of variance (ANOVA) was performed to
investigate the influence of coconut oil cake on
the growth response of gima kalmi (/jpomoea
aquatic) and test the organic carbon status of
post-harvest soil due to the application of
coconut oil cake. The ANOVA and Duncan
Multiple Test were done in completely
randomized design by using the SAS 6.12
software package [16].

3. RESULTS AND DISCUSSION

The major findings obtained from the present
study regarding the effect of coconut oil cake on
the growth of gima kalmi have been presented
with the significant and relevant discussion in this
chapter. The chapter starts with mentioning the
results on the influence of coconut oil cake on
different growth parameters of gima kalmi.

3.1 Plant Number

The average number of plants showed that the
applied treatments (5, 10, 20) tonha™" and control
0 tonha™' value were 3, 1.33, 2.67 and 2.33
respectively. The maximum plant number was
found for 5 tonha™ and the minimum for 10
tonha™. Here the number of plants decreased in
the order of (5>20>0>10) tonha™ which shown in
Fig. 1. But there found an insignificant change in
treatments. This is a short-term effect of coconut



oil cake but in case of long-term effect, coconut
oil cake will provide a positive result. The
decrease in plant number was probably due to
the production of organic acids during organic
manure decomposition or by nitrification [4,9].
There found insignificant change where p value
was 0.427.

3.2 Plant Height
The height of plants showed that the applied
treatments (5, 10, 20) tonha™ and control 0

tonha™ value were 10.5 cm, 7.78 cm, 12 cm and
19.22 cm respectively. The maximum height was
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observed in 0 tonha™ and the minimum height
was observed in 10 tonha™. Here the plant height
decreased in the order of (0>20>5>10) tonha™
which shown in Fig. 2. Here found a significant
change in treatments. The decrease in plant
height in the 10 tonha™ was probably due to the
production of organic acids during organic
manure decomposition or by nitrification [6, 9].
There found a significant change in treatment 0
tonha™ to 10 tonha™ but insignificant between
treatment 5 tonha™ and 20 tonha™. Here the
height of plants decreased significantly where the
p value was 0.017.
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Fig. 1. Number of plants (gima kalmi) treated with different rates of coconut oil cake
application
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Fig. 2. Changes in the height of gima kalmi under no treatment and under 5, 10, and 20 tonha™
level of coconut oil cake application



3.3 Leaf Number

The number of leaves is an important parameter.
Leaf number showed significant variations by the
application of organic manure treatments. The
average number of leaves showed that the
applied treatments (5, 10, 20) tonha™ and control
0 tonha™ value were 8.19, 4.67, 11.43 and 7.75
respectively. The maX|mum plant number was
observed in 20 tonha” and the m|n|mum plant
number was observed in 10 tonha”. Here the
leaf number decreased in the order of
(20>5>0>10) tonha™ which shown in Fig. 3. By
the application of coconut oil cake, the growth
performance of leaves in other treatments was
shown a better result than the control. Here the
number of leaves increased significantly where p
value was 0.012.

3.4 Fresh Weight

Fresh weight showed significant variations by the
application of coconut oil cake as organic
manure. The fresh weight of plants showed that
the applied treatments (5, 10, 20) tonha™ and
control 0 tonha™ value were 1.1 gm, 0.25 gm,
145 gm and 0.72 gm respectively. The
maximum weight was found for 20 tonha™ and
minimum weight for 10 tonha” which shown in
Fig. 4. Fresh we|ght decreased in the order of
(20>5>0>10) tonha™'. There found a significant
change in 10 tonha™ and 20 tonha™ but there
found an |nS|gn|f|cant change in treatment O
tonha™ and 5 tonha”. The decrease in fresh
weight was probably due to the production of
organic acids during organic  manure
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decomposition or by nitrification [9]. Here the p
value was 0.021.

3.5 The pH of Post-Harvest Soil

The pH of this study showed that the applied
treatments (5, 10, 20) tonha™ and control 0
tonha™ soil value were 8.08, 7.98, 8.03 and 8.05
respectlvely The highest value 8.08 was found
for 5 tonha™ and lowest value 7.98 was found for
in 10 tonha™' which shown in Fig. 5. So, most of
the applied treatments reduced the pH of the
studied soil. The decrease in soil pH was
probably due to the production of organic acids
during organic manure decomposition or by
nitrification [6]. Here found insignificant change in
pH values to the applied treatments.

3.6 EC of Post-Harvest Soil

The EC of this study showed that the applied
treatments (5, 10, 20) tonha™ and control 0
tonha™ soil value were 0.016 dSm™, 0.017 dSm’
1.0.018 dSm™ and 0.014 dSm™ respectively. The
maximum value of EC was found for treatment
20 tonha™ and the minimum value was found for
control (0 tonha'1) which is shown in Fig. 6. Here
a positive correlation was found in different
treatments. EC value of control was low
compared to other treatments. But the
application of organic manure as coconut oil
cake, EC value of soil was increased with
different treatments. This might be caused by the
effect of coconut oil cake. EC of the other three
treatments was increased insignificantly
compared to the control.

b
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Fig. 3. Number of leaves of gima kalmi treated with different rates of coconut oil cake
application
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Fig. 4. Changes in fresh weight of gima kalmi under no treatment and under 5, 10, and 20
tonha™level of coconut oil cake application
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Fig. 6. Response of EC of post-harvest soil with different rates of coconut oil cake application
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Fig. 7. Response of organic carbon of post-harvest soil with different rates of coconut oil cake
application

3.7 Organic Carbon of Post-Harvest Soil

The OC of this study showed that the applied
treatments (5, 10, 20) tonha™ and control 0
tonha™ soil value were 2.73%, 2.68%, 3.09% and
2.08%. The organic carbon of the post-harvest
soil was influenced by different treatments and
highly positive correlation was found. The
maximum organic carbon (3.09%) was obtained
in 20 tonha™'. The minimum organic carbon was
recorded in 0 tonha” and the value was 2.08%
which shown in Fig. 7. According to the results,
all treatments of organic carbon showed a
positive effect. The difference of OC among
treatments was statistically insignificant. By the
application of organic manure as coconut oil
cake substantially increased the organic carbon
of the soil. Here a positive response of organic
carbon was shown in Fig. 7. Organic carbon
increased due to the application of organic
manure but insignificantly.

4. CONCLUSION

The study was undertaken to assess the effect of
coconut oil cake on the growth response of gima
kalmi and some chemical properties of soil. The
target of application of organic fertilizers was
twofold- first to obtain reasonable growth and
second to increase soil fertility to optimum levels.
Manures have a very long-term effect on the soil
because nutrients are released very slowly. After
harvesting of the plants, the soil OC was found to
be increased due to the application of coconut oil
cake but insignificantly. The reason might be due
to the production of organic acids during organic
manure decomposition at its initial stage and due
to the short-term effect of coconut oil cake. But

different parameters of the plant such as leaf
number, fresh weight of plants increased
significantly.
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