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ABSTRACT- ---- ---- ---

This research was Carried out at the center for Ecological studies, Abuja campus, University of Port Harcourt, Rivers
State. The study was conducted to compare the effect of Nypa fructican and Cocos nucifera ash on the growth and
yield of Zea mays L. Seven seeds of Zea mays were planted in a bucket of 7kg well drained sandy loamy soil and were
thinned to two seeds after one week. Different concentrations of the extracted ash; control (0g), 25g, 50 cocos nucifera
ash and 253 , 50g of Nypa fructican ash were applied in a ring form after two weeks of planting . A total of 5 treatments
with 3 replicates each were laid in a completely randomized design. The following parameters; plant height, leaf length,
number of leaves, stem girth, leaf width, fresh and dry weight were used in comparing the effects of Nypa fructican
ash and cocos nucifera ash on the growth and yield of Zea mays. The results showed that the growth and yield of Zea
mays were significantly (p=0.05) affected by the ash concentrations in the soil. The application of Nypa fructican ash,
especially at 50g concentration, led to significantly taller plants, leaf length, number leaves , stem girth etc while 25g
and 50g¢ concentrations of Nypa fructican ash led to significantly higher fresh weight and dry weight. In contrast,
Cocos nucifera ash did not improve Zea mays growth as compared to Nypa fructican. The superior performance of
Nypa fructican ash could be attributed to its higher level of nitrogen, phosphorus and potassium nutrient content.
Therefore, this study demonstrated the potential of Nypa fructican ash as a locally available biofertilizer that can
sustainably enhance Zea mays productivity.
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1. INTRODUCTION

Zea mays (corn) is an erect annual grass with a height of 2-3 meters and it grows as tall as 7m (Liu et al 2005). Zea
Mays is a cereal plant of the grass family (poaceae) and it's Known for it's edible grain. According to Essam, et al.,
(2020), Maize is considered one of the most vital cereal crops in the world after wheat and rice. It is consumed as food
and feed and also find its application in several industries.

The nutritional composition of corn varies due to various factors which are the structure of the kernel, genetics,
environmental conditions, processing effect and various link in the food chain (Fubara, 2008). The nutritional
composition of most cereal which are lower in essential minerals such as calcium, potassium, iron and zinc can be
improved by blending with protein rich legumes (Mbata et al., 2009). The nutritional components of a typical corn
constitute (70-75%) starch, (8-10%) protein and oil (4-5%). The difference in the relative concentration of these
nutrient components is due to the structure of a mature kernel which includes 80% of the endosperm and 10% of the
germ on dry basis.

Research has reported maize to be a good source of carotenoid and polyphenols and the consumption of these are
associated with lower risk of various degenerative diseases as antioxidants and regulators of human immune system
in preventing cardiovascular diseases, cancer and age-related diseases (Messias et al., 2013). The human retina has a
major pigment of xanthophylls, lutein and zeaxanthin (Snodderly,1995). The, lutein and zeaxanthin are present in an
appreciable amount in corn apart from having minor amount of Alpha and Beta cryptoxanthin and is also a
considerable source of polyphenols antioxidant, especially phenolic acid such as ferulic, caffeic and p-coumaric acid
(Sosulski et al., 1982).
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Nigeria is seen as the largest producer of maize and about 60% of maize produced in Nigeria is used for poultry feed.
The maize farming sector in Nigeria accounts for 5% of the country's GDP (Anyanwale et al, 2011).

The Nypa frutican also known as Nypa palm or simply Nypa or mangrove palm. It is the only palm considered adapted
to the mangrove biome. Nypa frutican ash has proved effective in the bioremediation sector. (Pariatamby et al., 2014).
Nypa frutican is also known for its production in renewable energy. This is seen in the production of charcoal
briquettes from the shell and fiber of nypa fruits which have the potential to be used as a renewable energy source
through a more appropriate treatment for increasing heat (Eddy, 2022).

The coconut shell has large application in the production of activated carbon. Coconut shell charcoal contains the
highest percentage of fixed carbon of all the ligneous charcoal. The average composition of a good charcoal is moisture
6.24%, volatile 5.46%, ash 0.54% and fixed carbon 87.76%. The charcoal obtained from coconut has a high absorption
capacity for gases and colouring matter and can therefore be used as a refining agent both as a deodorizer and as a
decolorizer. The commercial value of shell coconut lies in its use as a raw material for the production of activated
carbon. It also finds good demand as an industrial fuel to substitute furnace oil. The shell charcoal is also used by
Goldsmith in melting gold and silver and for other metal work. The coconut shell in the form of ash, is a material that
can be substituted for cement. Research indicates that the materials are rich in amorphous silica and can be used as a
partial replacement of cement. The use of this material, which is rich in pozzolania can lead to increase in compressive
and flexural strength. The raw material used in the manufacturing of cement consist mainly of lime, silica, alumina
and iron oxide. Generally, the chemical analysis of coconut shell ash reveals that it contains some quantities of these
elements (Kumar, 2017). Coconut shell ash can be substituted for lime to increase the soil pH in agricultural activities
and it's much more environmentally safe and friendly than any other method of waste disposal being commonly
adopted nowadays (Wan Noni, 2022).

2.0 MATERIALS AND METHODS

2.1 THE STUDY SITE

The research work was carried out at the ecological research centre of the University of Port-Harcourt, Abuja Park,
Port-Harcourt, Rivers State.

2.2 SOURCES OF MATERIALS

The soil used for this project work were sourced from the University of Port-Harcourt, faculty of agricultural science.
The seeds were sourced from ADP farm, school to land, Rumuodomaya Port-Harcourt. The Nypa frutican were
obtained from Eagle Island in Rivers State Nigeria and the Cocos nucifera were obtained from Choba in Rivers State
Nigeria.

2.3 MATERIALS USED

Oba 98 maize seeds

15pieces of 7kg litre bucket

7kg of loam soil per bucket

Cocos nucifera shell ash and Nypa fructican wurmb ash

2.4 METHOD OF ASH EXTRACTION

2.4.1 CARBONIZATION OF Nypa Frutican and Cocos nucifera

The biomass were placed in a 20liters metal bucket. The biomass were carbonized for 3 hours and it was done under
high temperature and pressure.

2.4.2 CRUSHING OF THE BIOMASS
The crushing of the biomass were done manually using a pestle. It was thoroughly crushed into powdered form.

2.4.3 COMPACTION OF THE BIOMASS

The biomass were compacted using cassava starch as binder. The starch was prepared with hot water in a similar way
as pap. A little amount of cold water were used in mixing the starch. The hot water was poured into the starch and
stirred continuously until it became thick. A bowl of 5 and half diameter and 2 and half inches deep were used in the
preparation of the starch. A compacting cylindrical shaped metal and a rod were used for molding. A little quantity of
starch were added to the biomass and mixed. It was placed in a cylindrical shaped metal and the rod was used in
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compacting it. After compacting, it was kept to dry for 2-3 days under the sun. The drying process can also be
facilitated using an oven.

2.5 ASH PRODUCTION
The dried, briquettes biomass were used in the preparation of food like bole, roasted corn, or in drying meat or fish
and at the end of the day the ash is obtained.

2.5.1 CLEARING OF STUDY SITE
The study site, which was an open field were cleared using the following farm implement: shovel, hoe, broom, bucket
and gloves.

2.5.2 CULTURAL PRACTICES

The weeding was done by handpicking weed from the buckets. Shovel was used to weed the field and around the
nursery bag. Thinning were carried out to reduce the number of plants growing in each plot and to give space for
efficient growth.

2.5.3 APPLICATION OF TREATMENT AND PLANTING

Soil of 7kg were used in carrying out this study, 15 buckets were filled with loamy soil and were arranged in 5
treatments, 3 replicates. The treatments are 25g and 509 of Cocos nucifera and 25g and 50g of Nypa frutican with the
control. A germination test were carried out on the maize and 14 out of 20 sprouted. 7 seeds were planted in each
bucket and 5 were thinned to two after one week to provide space for growth.

2.5.4 METHOD OF ASH APPLICATION
The concentration of 259 and 50g of Cocos nucifera and Nypa frutican ash were applied respectively using a ring
method in the application of the ash. The ash were applied two weeks after planting.

2.6 GROWTH PARAMETERS

2.5.1 PLANT HEIGHT (cm)

The plant height were measured from the base of the plant to the Apex using a meter rule. The plant height were
measured weekly in centimeters.

2.5.2 LEAF LENGTH
The leaf length were measured from the base of the leaf to the Apex. It was measured weekly in centimeters.

253 LEAFWIDTH
This were measured from one side of the leaf to the other using a meter rule. The widest part of the leaf were measured
weekly in centimeters.

2.5.4 NUMBER OF LEAVES
The number of leaves were counted visually on a weekly basis.

2.55STEM GIRTH
This were measured using a measuring tape or rope to tie around the trunk.

2.5.6 Fresh shoot weight
Plant from each bucket were uprooted, shoots were separated from the roots and measured using sensitive weighing
scale and the mean were recorded for each treatment.

2.5.7 Dry shoot weight
The fresh shoot were kept at the screen house and weighed at intervals to get a constant weight. After one (1) month
and two weeks a constant weight were gotten and the mean percentage were recorded for each treatment.
%Dry matter = Dry weight of Shoots X 100
Fresh weight of shoots
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2.6 STATISTICAL ANALYSES

The data collected from the different parameters were subjected to one way analysis of variance (one-way ANOVA)

using Microsoft Excel

RESULTS AND DISCUSSION
3.0 PHYSICOCHEMICAL ANALYSIS

Table 1: SOIL PROPERTIES

PROPERTIES DATA
pH 6
Phosphorus 19.260
Nitrogen 0.0604
Organic matter (sand 79.4) (Silt 3.4), (Clay 7.2)
Potassium 0.130
Moisture content (%) 12.74
TOC (%) 6.32
TOM (%) 10.99
PARTICLE SIZE
Clay (%) 0.24
Silt (%) 2.83
Sandy (%) 96.93
Table 2: FERTILIZER PROPERTIES
SAMPLE Cocos nucifera Ash Nypa fructican Ash
Nitrogen (%) 0.067 0.138
Phosphate (%) 0.042 0.076
Potassium (%) 0.916 1.853

The soil pH of 6 is ideal for maize production, as optimal growth occurs between pH 6-7 where availability of nutrients
like nitrogen, phosphorus, and potassium is maximized (Havlin et al. 2005). The total nitrogen percentage of 0.0604%
is considered deficient, as maize requires 0.12-0.18% N for optimum growth (Binford et al. 1992). Nitrogen fertilizer
application is advised.

The potassium concentration of 0.130 meg/100g is below the 0.20-0.25 meq/100g range considered adequate for maize
(Vitosh 1996). This indicates potassium should be supplemented.

Moisture content of 12.74% is suitable, but maize may require irrigation in drought periods to meet its high water
demand (Nielsen et al. 2010).

The total organic matter content of 10.99% is moderate and beneficial (Eghball, 2002), but inorganic N and K
fertilization is still recommended per the soil test results

3.2 MORPHOLOGICAL CHARACTERS

3.2.1 Plant height

Plants with the application of 50g of Nypa fructican ash led to the highest average plant height, measuring
approximately 89cm at week 8. 50g Nypa fructican ash concentration is taller than the control plants, which is 72 cm
in height. The 25g Nypa fructican ash also increased plant height compared to control, but to a lesser degree. In
contrast, both application rates of Cocos nucifera ash did not improve maize plant height substantially compared to
the Nypa fructican.
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Fig 1: Effects of Nypa fructican and Cocos nucifera on plant height.
3.2.2 Leaf Length
The plants with the application of 50g of Nypa fructicans ash led to the longest leaf length in maize plants, measuring
approximately 69 cm at week 8. 50g Nypa fructican ash was longer than the average leaf length in the control
treatment, which was only 54cm. The 25g Nypa fructican ash also increased leaf length compared to control, but the
effect was less prominent at this higher application rate. In contrast, both the 259 and 50g concentration of Cocos
nucifera ash did not increase leaf length substantially compared to Nypa fructican.
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Fig 2: Effects of Nypa fructican ash and cocos nucifera on leaf length.

3.2.3 Leaf Width

The results showed that applying 50g of Nypa fructican ash led to the highest leaf width, measuring approximately
6.9cm. This were followed by the 25g Nypa fructican ash treatment. Both rates of Cocos nucifera ash (259 and 50g)
led to moderately higher yields compared to the control but lesser than both 25g and 50g Nypa fructican ash.
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Fig. 3: Effects of Nypa fructican ash and cocos nucifera on leaf width
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3.2.4 Number of leaves

The results showed that applying 50g of Nypa fructicans ash led to the highest humber of leaves in Zea mays,
measuring approximately 9 leaves. This were followed closely by the 25g Nypa ash treatment, which resulted in 8
leaves. Both rates of Cocos nucifera ash (25g and 50g) led to moderately higher yields compared to the control, but
lesser than both 25g and 50g of Nypa fructican ash.

Control Cocos nucifer  Nypa frutican  Cocos nucifera  Nypa frutican
(25gram ash) (25¢g ash) (50gram ash) (50g ash)

Treatment

=
o

H week 2
m week 4
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Mean nuber of leaves
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Fig.4: Effects of Nypa fructican and cocos nucifera on mean number of leaves.

3.2.5 Stem Girth

Plants with the application of 50g of Nypa fructican ash led to the highest stem girth, measuring approximately 4.5cm
at week 8. 50g Nypa fructican ash concentration is taller than the control plants, which is 2.4 ¢cm in height. This were
followed by 25g Nypa fructican ash. In contrast, both application rates of Cocos nucifera ash did not improve maize
plant height substantially compared to Nypa fructican.
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Fig. 5: Effects of Nypa fructican and Cocos nucifera on stem girth

3.3 MEAN FRESH WEIGHT OF SHOOT AND ROOT

25¢g of Nypa fructicans ash led to the highest values, measuring approximately 60g. The 50g Nypa fructican ash also
increased shoot growth relative to control, but slightly less than the 25¢ rate. Both 25g and 50g Concentration of Cocos
nucifera ash resulted in only marginally better shoot growth over the control 50g Nypa fructican ash root had the
highest value, measuring around 30 respectively. The 25g Nypa fructican ash also improved root growth but to a lesser
degree than the 50g compared to 25g and 509 of Cocos nucifera.
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Fig 6: Effect of Cocos nucifera and Nypa fructican on Mean fresh weight

3.4 MEAN DRY WEIGHT OF SHOOT AND ROOT

25¢g of Nypa fructican ash led to the highest values, measuring approximately 14g. The 50g Nypa ash also increased
shoot growth relative to control, but slightly less than the 25¢ rate. Both 25g and 50g Concentration of Cocos nucifera
ash resulted in only marginally better shoot growth over the control 50g Nypa ash root had the highest value, measuring
around 4g respectively. The 25g Nypa ash also improved root growth but to a lesser degree than the 50g compared to
25¢g and 50g of Cocos nucifera.
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Fig 7: Effect of Cocos nucifera and Nypa fructican on Mean dry weight

The growth and development stages of the Zea mays plant improved greatly with the application of Cocos nucifera
and Nypa fructican ash. The results from the study showed that the parameters studied varied significantly at p=0.05
by the application of the fertilizers. Growth parameters such as plant height, leaf area, number of leaves, stem girth,
fresh weight etc. were used to observe the treatments at various weekly intervals.

The results indicated that amending soil with Nypa fructicans ash led to significantly better growth and higher yields
in maize compared to Cocos nucifera ash. The higher growth and yield observed with Nypa fructican ash application
is likely due to its higher nutrient composition. Analysis of the ash showed Nypa fructican contains higher levels of
nitrogen, phosphorus, and potassium compared to Cocos nucifera.

These macronutrients are essential for plant growth and development. The release of these nutrients from the ash
allowed for improved uptake by maize plants, resulting in better vegetative growth and grain production.

Additionally, Nypa fructican palm ash tends to have higher K, P, Ca, Si and Mg content versus Cocos nucifera ash
(Oliveira et al., 2014). Cocos nucifera ash has been found useful for improving yields of certain crops, but appears
less effective than palm oil biomass ash sources (Ekebafe et al. 2011).
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These findings agreed with past studies demonstrating the fertilizer value of palm ash materials (Ekebafe et al., 2011;
Meena et al,. 2014). The results highlight the potential of Nypa fructican ash as a locally available, sustainable soil
amendment for boosting cereal crop productivity. The superior performance of Nypa fructican ash could make it an
attractive biofertilizer option for maize farmers in tropical regions.

CONCLUSION

Nypa fructicans ash significantly increased plant height, leaf length, Stem Girth, number of leaves fresh and dry weight
etc. compared to Cocos nucifera shell ash. The agronomic superiority of Nypa fructican ash can be attributed to its
higher content of nutrients, that improved maize growth and development. Nypa fructican ash showed potential as an
alternative fertilizer for sustainably increasing maize productivity.
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