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Abstract
A pot experiment was conducted to investigate the effect of coconut peat on
growth and yield response of Ipomoea aquatica for Pirojpur soil series during
the period of 24th May to 25th June, 2017. The experiment was laid to fit a
completely randomized design (CRD) with five treatments [control (T0), 1000
kg coconut peat ha−1 (T1), 1500 kg coconut peat ha−1 (T2), 2000 kg coconut
peat ha−1 (T3) and 2500 kg coconut peat ha−1 (T4)] 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 number of
leaves, fresh weight and dry weight were significantly (P < 0.05) influenced by
different treatments. By contrast root length and shoot length were insignificantly varied compared to control (T0) treatment but from the eye observation and analytical data confirm increasing trend for the application of coconut peat. Among the five treatments applied T4 treatment (2500 kg coconut
peat ha−1) has shown highest response to plant growth due to nutrient availability of the soil. The sequence of response was in the order T4 > T3 > T2 >
T1 > T0 and significantly (P < 0.05) difference in plant growth from the control (T0).
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1. Introduction
In recent years, intensive crop cultivation using high yielding varieties of crop
with imbalanced fertilization has led to mining out scarce native soil nutrients to
DOI: 10.4236/ajps.2019.103027
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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. Available data indicated that the fertility of most of our soils deteriorated over the years [1]. Organic matter content of most of the Bangladesh
soils is very low where the majority fall below (1.5%) the critical level [2]. The
organic matter content of Bangladesh soils in the continuously cropped areas
from 1967 to 1995 has been depleted by 5% to 36%. The addition of organic materials to soil through FYM, compost and organic residues (coconut peat and
crops residue) is used up as fuel by the rural people [3].
Coconut peat is available in large quantities as a by-product of the coconut
industry. In the last few years, coir dust has been promoted [4] or considered [5]
as a substitute for natural peat in potting media. The particular structure of coconut fibers and their physical and chemical properties, make them suitable for
container media purposes [6]. In fact, the use of coconut fiber in European
greenhouse production is well accepted as new technology. Coir contains equal
portions of lignin and cellulose and is rich in potassium and the micronutrients
Fe, Mn, Zn, and Cu. Due to the high potassium content of the media a reduction
in potassium fertilization has been shown to produce beneficial results [7].
However, some studies have shown that it is necessary to increase the nitrogen
fertilization for coir grown plants to compensate for N immobilization of the
media. Coconut peat has allowed Cation Exchange Capacity (21 - 30 meq /L) so
it does not retain cations or buffer against pH change well [8]. Coconut peat has
a high-water holding capacity and has been traditionally used to improve the
physical and chemical properties of soils [9]. When applied to agricultural soils
coconut peat can improve moisture retention capacity, and increase available
nutrient content, infiltration rate, total porosity, and hydraulic conductivity of
that soil [9] [10].
The increasing world population and its pressure on higher food production
through the cultivation of high yielding varieties and its intensification have resulted in a greater demand of fertilizer. Fertilizers are one of the most important
inputs of increasing the productivity of crops and modern varieties of different
crops [2] [3]. In today’s era, heavy doses of chemical fertilizers and pesticides are
being used by the farmers to get a better yield of various field crops. The continuous use of inorganic fertilizer will cause damage on physical, chemical and biological properties of soil, so that the soil fertility will more decreased [11].
Chemical fertilizer often has low use efficiency, meaning that only a portion of
the applied nutrients are taken up by plants [12]. Although chemical fertilizer
increases soil fertility, it is doing more harm than good in that soil itself is being
degraded in one hand and the environment is being polluted on the other hand
[13].
From the above discussion, it is evident that the application of coconut peat
enhances the soil physical, chemical and biological properties as well as plant
growth and yield. Coconut peat as organic manure can also help in reducing environmental pollution and increasing the use of organic fertilizer in soil. This
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made me interested to picking up the research. Therefore, the main objective of
the present research was to evaluate the effect of coconut peat on the growth and
yield response of Ipomoea aquatica.

2. Materials and Methods
A pot experiment was conducted in the net house at the premises of the Soil,
Water and Environment Discipline, Khulna University, Khulna, Bangladesg
during the Kharif season from 24th May to 25th June, 2017 to evaluate the effect
of coconut peat on the growth and yield of Ipomoea aquatica. The net house experiment, collection and preparation of soil and plant samples and analytical
methods adopted during the course of investigation were presented in this
chapter.

2.1. Description of Reference Soil
The soil used in the experiment belongs to the “Pirojpur series”. Soil samples
were collected from the agricultural field behind the Khulna University in Khulna district, Bangladesh. The soil sample was collected from surface (0 - 15 cm)
on the basis of composite sampling method as suggested by the soil survey staff
of the USDA (1951). The location of sampling area was 22˚48.302N and
89˚31.962E. According to Reconnaissance soil survey report [14], the Pirojpur
series comprises seasonally shallowly to deeply flooded, poor drained soils, developed in tidal clay deposits. They have dark non-calcareous silty clay to clay
subsoil with strong prismatic and blocky structure with dark grey cutans along
ped faces overlying buried peat or muck within a depth of 4 feet [15]. This soil
could therefore be successfully used to study the changes in the growth and yield
of Ipomoea aquatica as influenced by different levels of coconut peat treatments.
General information of the experimental soil was shown in Table A1.

2.2. Soil and Pot Preparation
The collected soil samples were air dried ground and screened to pass through a
2.0 mm sieve and then mixed thoroughly to make it a composite sample. Dry
roots, grasses and other vegetative residual parts were discarded from the soil.
One kg of composite sample was kept in a plastic container for physical and
chemical analysis. Three (3) kg of air-dried composite soil samples were taken in
each of the earthen pots and used in this experiment, had no pore in the bottom
to protect leaching of coconut peat from the soil. In addition, soil moisture was
maintained at field capacity as required and room temperature was maintained
in the pots.

2.3. Collection and Application of Coconut Peat
Coconut peat was collected from coconut peat production site, Rampal Upazila
under Khulna district in Bangladesh. Coconut peat was applied at the different
rates such as 1000 kg coconut peat ha−1, 1500 kg coconut peat ha−1, 2000 kg coDOI: 10.4236/ajps.2019.103027
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conut peat ha−1, 2500 kg coconut peat ha−1 and 0 kg coconut peat ha−1 (Control).
Coconut peat was applied by broadcasting worked into the experimental pots. In
order to provide enough time to decompose the coconut peat, they were applied
to the soil before the seed was sowed.

2.4. Test Crop Used in the Experiment
The effect of coconut peat in the environment and its impact on the growth and
yield of a selected leafy vegetable Water spinach (Ipomoea aquatica) was used as
the test crop for the experiment. This particular variety has gained popularity
among the farmers of the study area for their high yielding potential and can be
grown throughout the year and harvested in a short time within one month [16].

2.5. Experimental Design and Treatments
The experiment was laid to fit a completely randomized design (CRD) [17] with
five treatments, each having three replications. Three (3) kg supplied soil sample
was used in each earthen pot (15.5 cm × 9.5 cm) for this experiment.

2.6. Coconut Peat Treatment
Four different rates of decomposed coconut peat were used as treatments in the
experiment and a control experiment was also conducted. Three replications
were conducted for each treatment to avoid experimental error. The treatments
are as follows:
T0 = 0 kg coconut peat ha−1 (Control),
T1 = 1000 kg coconut peat ha−1,
T2 = 1500 kg coconut peat ha−1,
T3 = 2000 kg coconut peat ha−1,
T4 = 2500 kg coconut peat ha−1.

2.7. Sowing of Seeds
The seeds were sown on 24th May, 2017. The seeds were sown thoroughly as it
was possible to keep uniformity and then the seeds were covered by soils. 0.01 g
seeds (5 Kg ha−1 as recommended by BARI, 2005) were sown in each pot and
maximum seeds germinated within 7 days. After germination only five plants
were kept in each pot.

2.8. General Observations
The pots under experiment were frequently observed to note any change in the
crop growth and other characteristics. The crop growth was very luxuriant in
some pots and lower in some pots.

2.9. Harvesting and Preparation of Plant Samples
After 31 days plant was harvested manually by uprooting the plant carefully
from the pot. Then the sampling plants were kept separately. Collected plant
DOI: 10.4236/ajps.2019.103027
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samples were carefully washed thoroughly with distilled water to remove soil
particles and soaked by tissue paper to remove water. After taking fresh weight
the plant samples were dried in the oven at 65˚C temperature for 48 hours until
moisture content reached to a minimum level. The dried material of plants per
pot from each treatment was recorded.

2.10. Data Collection of Different Attributes of the Test Crops
Different growth and yield parameters were recorded and their mean values
were calculated from the sample plants during experiment. The number of
leaves of five plants of each pot was counted and average value was considered.
Shoot length was measured using a measuring scale from root level to the tip of
the plant. From each pot five plants were measured and averaged. Root length
was measured using a measuring scale from root level to the tip of the longest
root at harvest and their average was taken as the root length in cm. Harvest of
five plants from each pot, fresh weight of whole plant was taken by an electrical
balance and their mean value was calculated as fresh weight expressed in gm
plant−1.

2.11. Dry Weight per Plant
Five plants of each pot were collected and oven dried at 65˚C for 48 hours,
weighed in gm plant−1 by an electrical balance and average value was recorded.

2.12. Moisture Content
Percent moisture was calculated by using the formula:

Moisture content ( % ) =

W f − Wo
Wf

× 100

where,
W f = Fresh weight of the plant sample,

Wo = Oven dry weight of the plant sample.

2.13. Statistical Analysis
The collected data were compiled and tabulated in proper form and were subjected to statistical analysis. Standard deviation, Standard error, Analysis of variance (ANOVA) and Duncan Multiple Range Test (DMRT) were done for
completely randomized design by using the SAS 6.12 software package [18].

3. Result and Discussion
3.1. Effect of Coconut Peat on the Growth and Yield
of Ipomoea aquatica
The effect of decomposed coconut peat on the growth and yield of water spinach
(Ipomoea aquatic) was studied following the pots experiment. The number of
leaves per plant, fresh weight per plant, dry weight per plant and percent moisDOI: 10.4236/ajps.2019.103027
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ture contents were measured for the plants treated with 1000 kg ha−1, 1500 kg
ha−1, 2000 kg ha−1 and 2500 kg ha−1 of coconut peat were compared with plants
growth and yield with 0 kg ha−1 coconut peat which was control for this experiment. The results are presented in Table A2.

3.2. Number of Leaves per Plant
The result show that the number of leaves per plant ranged between 8.2 to 10.3
and the maximum number of leaves was counted in T4 (10.3) and the lowest
number of leaves was counted in T0 (8.2) presented in the Figure 1. The control
treatment gives minimum number of leaves per plant (8.2) showing statistically
significant (P < 0.05) variation fromT3 and T4 and exception was found in T1 and
T2 for the use of less coconut peat.
The increase in leaf number as well as size due to enough nutrition can be explained in terms of possible increase in nutrition absorption capacity of plant as
a result of better root development and increase translocation of carbohydrates
from source to continuous mineralization of organic manures such as coconut
peat. The use of organic manure when properly applied, benefits fruiting in
plants like maize and generally enhance size, height and number of leaf’s [19].
The maximum number of leaves per plant was obtained in T4 (2500 kg coconut
peat ha−1) was probably due to high amount of coconut peat provided good soil
condition for the growth and supplied sufficient plant nutrients.

3.3. Root Length per Plant
Coconut peat had an insignificant influence in root length presented in the Figure 2. The longest root (6.9 cm) was produced by applying 2500 kg coconut peat
ha−1 (T4) and the control treatments (T0) produced shortest root length (5.56
cm). The result show that the different rates of coconut peat has statically insignificant level of effects on the root length of water spinach and magnitude of
difference is at the order of T4 > T3 > T2 > T1 > T0 (Figure 2).

Figure 1. Effect of coconut peat on number of leaves of Ipomoea aquatica.
DOI: 10.4236/ajps.2019.103027
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According to the results, all treatments of coconut peat showed positives effect
on root length of plants from eye observation and data from Table A2. Organic
manure improved soil properties, finally, better root growth, better plant growth
and biological yield. Development of mineral nutrients in the manure increased
root growth, absorption and nutrients, ultimately leading to increase yield [20].
Its soft structure promotes easy root penetration and healthy growth.

3.4. Shoot Length per Plant
The result shows that shoot length per plant ranged between 13.26 cm to 18 cm
in applying different treatments and the maximum shoot length was obtained T4
(18 cm) and minimum shoot length was in T0 (13.26 cm) shown in the Figure 3.
Results show that shoot length varied statistically insignificantly against control for
test crop (Figure 3). According to the results, all treatments of coconut peat showed
positive effect on stem height of plants on the basis of data from Table A2.

Figure 2. Effect of coconut peat on root length of Ipomoea aquatica.

Figure 3. Effect of coconut peat on shoot length of Ipomoea aquatica.
DOI: 10.4236/ajps.2019.103027
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The positive effect of organic manure like shoot length could be due to the
contribution made by manure to fertility status of the soils. Organic manure
such as coconut peat play direct role in plant growth as a source of all necessary
macro and micro nutrients in available forms during mineralization and improving physical and chemical properties of soils [21]. Babu et al. [22] observed
that the plant height was significantly influenced by the incorporation of organic
manures. The growth of shoots with increasing manure fertilizer could be due to
microorganism activity in soil [23].

3.5. Fresh Weight per Plant
The results show that the fresh weight per plant ranged between 1.48 gm to 2.32
gm and maximum fresh weight 2.32 gm per plant was measured in 2500 kg coco
peat ha−1 treated plants (T4) and the lowest was measured 1.48 gm in control
plants (T0) on the basis of data from Table A2. Result shows that fresh weight
per plant was found statistically (P < 0.05) significant variation against control
for test crop (Figure 4). The result shows that the different treatments also have
significant level on the effect on the receiving plants and magnitude of the difference is at the order of T4 > T3 > T2 > T1 > T0 (Figure 4). Four different rates of
coconut peat gave positive effect on fresh weight of plant in the present study.
Role of organic manure in increasing yield of water spinach was attributed to
supply of all essential nutrients due to continuous mineralization of organic manure. Manure acts as nutrient reservoir and upon decomposition produces organic
acids, thereby absorbed ions are released slowly during entire growth period leading to higher yield components. Bardar et al. [24] reported the beneficial effects of
organic manure on growth of cowpea plants. The increase in fresh weight has also
been reported by Sarwar et al. [25] and Manivannan et al. [26].

3.6. Dry Weight per Plant
The results show that the dry weight per plant ranged between 0.2 gm to 0.31 gm

Figure 4. Effect of coconut peat on fresh weight of Ipomoea aquatica.
DOI: 10.4236/ajps.2019.103027
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and the maximum dry weight 0.31 gm was obtained for applying 2500 kg coconut peat plant−1 (T4) and the minimum was measured 0.31 gm from control plats
(T0) on the basis of data from Table A2. Result shows that dry weight per plant
varied statistically (P < 0.05) significantly against control for test crops (Figure
5). The results reveal that the application rate has a significant impact on the
fresh weight of the plants. According to the results, all treatments of coconut
peat showed positive effect on dry weight of plants. It is possible that increased
application rate could be increased the fresh weight per plan. Adding manure in
soil improve soil physical and biological conditions and create a more favorable
environment for root growth and nutrients availability, increased plant growth
and dry matter [20] [27].

3.7. Moisture Content per Plant
The results show that the moisture content (%) ranged between 85% to 86.57%
and the maximum moisture content was 86.57% obtained for applying 0 Kg coconut peat ha−1 (T0) and the lowest was measured 85% for applying 1000 kg coconut peat ha−1 in treatment (T1) on the basis of data from Table A2. The results
show that the different application rate has insignificant level of effect on receiving plants and magnitude of the difference is at the order of T4 > T3 > T2 >
T0 > T1 (Figure 6) on moisture content (%). However, the difference of moisture
content (%) among treatments was statistically insignificant in most of the cases
(Figure 6). The causes of variation may due to the nutrient availability of the
plants.

4. Conclusion
The study was carried out to assess the effect of coconut peat on growth and
yield response of Ipomoea aquatica for Pirojpur soil series. The target of application of different rates of coconut peat (1000 kg·ha−1, 1500 kg·ha−1, 2000 kg·ha−1
and 2500 kg·ha−1) was to obtain reasonable growth and yield to optimum levels.

Figure 5. Effect of coconut peat on dry weight of Ipomoea aquatica.
DOI: 10.4236/ajps.2019.103027
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Figure 6. Effect of coconut peat on moisture content of Ipomoea aquatica.

The study has revealed that coconut peat has significantly (P < 0.05) influence
on the growth of Ipomoea aquatica. On the basis of number of leaves per plant,
fresh weight per plant and dry weight per plant, it obviously mentioned that the
real growth of plant is mainly depends on dry weight per plant which is significantly (P < 0.05) increased by the application of coconut peat. On the contrary
the root length per plant and shoot length per plant are insignificantly varied
compared to control treatment but from the eye observation and data presented
in Appendix confirm increasing trend for the application of coconut peat.
Among the five treatments applied T4 treatment (2500 kg coconut peat ha−1) has
shown highest response to plant growth. The sequence of response was in the
order T4 >T3 > T2 > T1 > T0. High rates of coconut peat increase the growth of
Ipomoea aquatica. Treatments gave significantly (P < 0.05) difference in plant
growth from the control.
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Appendix
Table A1. General information of the experimental soil.
General information
Location

Khulna district, Bangladesh
GPS: 22˚48.302N and 89˚31.962E

AEZ

Ganges tidal floodplain, (AEZ-13)

EC

8.10 dS m−1

pH

8.25

SAR

2.01

CEC

20.8 Cmolc (+) kg−1

%OC

0.78%

%OM

1.35%

%N

0.14%

C:N

5.6

Calcareousness

Calcareous

Textural class

Silty clay

Table A2. Growth and yield of ipomoea aquatica and change of yield due to coconut peat treatment.
Treatment

No of leaves
per plant

Root length per
plant (cm)

Shoot length per plant
(cm)

Fresh weight per plant
(gm)

Dry weight per plant (gm)

Moisture content
(%)

T0

8.2b

5.56a

13.26a

1.48b

0.2b

86.57a

T1

8.3b

5.78a

16.06a

1.81ab

0.25ab

85a

T2

8.6b

5.96a

16.73a

1.92ab

0.28ab

85.67a

T3

9.53ab

6.76a

16.9a

2.02ab

0.28ab

86a

T4

10.3a

6.98a

18a

2.32a

0.31a

86a

Means followed by different letters in each column are significantly different (P < 0.05) according to Duncan Multiple Range Test.
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