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Abstract

Field experiment was conducted within the Teaching and Research Farm of the Faculty of
Agriculture, Akwa Ibom State University, Obio Akpa Campus in Oruk Anam Local Government
Area in two locations. The objective was to determine the effects of rates of organo-mineral
fertilizer (OMF) on soil properties and on the performance of chilli pepper (Capsicum annum L.).
Four rates (0, 2, 4 and 6 t/ha) of OMF was laid out on a randomized complete block design with
four replicates. The soil used for the experiment was loamy sand with a pH of 5.3. Results
obtained showed that the application of OMF at all rates significantly improved the soil properties
(total nitrogen, organic carbon, available phosphorus, exchangeable Ca, Mg, ECEC, base
saturation) relative to control. Chilli pepper responded positively to the application of OMF at all
rates but superior increases in fruit number, fruit length, fruit width, fruit weight and fruit yield
were obtained from plants treated with 4 t/ha of OMF. The highest fruit yield (1.92 t/ha) was
obtained from the 4t/ha of OMF closely followed by the 6 t/ha (1.82 t/ha), then the 2 t/ha treated
soil (1.35 t/ha) while the least value was obtained from the control (0.31 t/ha).Relative yield
increase of treated soils over the control was 335.5%, 519.4% and 487.1% for 2, 4 and 6 t/ha
rates of OMF, respectively. Based on the findings from this study, addition of OMFespecially

atdt/ha is appropriate for sustainable production of chilli pepper in Obio Akpa.
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Introduction

Sustainable crop production needs sustained
support of both organic and inorganic fertilizer
inputs. The use of both organic and inorganic
sources of nutrients for crop production will
go a long way in not only increasing yield of

crops but will provide a better habitat for soil
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microbes and thereby improving the soil
health. Inorganic source of fertilizers do not
add organic matter to the soil, they supply
mostly only the primary nutrient elements;
nitrogen, phosphorus and potassium without
the secondary and micronutrients which

invariably leads to soil nutrient imbalance and
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soil acidification (Ilren et al., 2014). On the
other hand, organic source of fertilizers not
only add organic matter to the soil but also
contain all the essential nutrients needed by
crops. The slow pattern of nutrient release
enables the nutrient to be available throughout

the crop growing period.

However, the common disadvantages of

organic sources of fertilizers are their
bulkiness, unavailability of the manure in large
enough quantity needed and the low nutrient

content of most of the manure.

The blending of organic manure with mineral
fertilizer may help to increase the productivity
of crops on fragile soil by reducing the
problem of nutrient losses via leaching.

Organo-mineral fertilizers (OMF) are made up

of natural components enriched and
complemented with chemical elements for fast
action (John et al., 2013; Iren et al., 2016a &
2017a) which promotes high nutrient analysis
of the material thereby reducing the quantity
required. The organic substances act as added
enrichment for the humus content of the soil.
Combined application of organic manure and
inorganic fertilizers often goes with such
additional advantages as buffering the soil
against  undesirable  acidification  and
increasing the availability of nutrients (Iren et

al., 2014, 2016b, & 2017a).
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Pepper (Capsicum spp.) is an important fruit
vegetable which belongs to the family
Solanaceae and in the genus Capsicum. It is
commonly divided into two groups, pungent
and non-pungent, which is also called hot and
sweet pepper. Pepper is used in seasoning
sauces, soup and other dishes. As a medicinal
plant, pepper is used in the prevention and
treatment of cold and fever (Udoh and Ndon,
2016). The non-pungent forms are eaten raw
as salads while the stronger flavoured types
(chillies) are popular in all kinds of cookery in
Nigeria giving its characteristic taste as a
The

phytochemical composition of peppers vary

pungent spice. nutrient and other
with color and/or maturity stages (Deepa et al.,

2007).

Nigeria is known to be one of the major
producers of pepper in the world accounting
for about 50% of the African production
(Idowu-Agida et al., 2010). Although pepper
is widely cultivated in Nigeria, the vyields
obtained are often very low due to low fertility
(Adigun, 2001;

2016b).Good quality yield of pepper mostly

of the soil Iren et al.,
depends on nutrient availability in soil which
is related to the judicious application of
fertilizer. Judicious application of fertilizer has
also been found to encourage early maturity,
uniformity in ripening, increase fruit size and

yield of pepper (Iren et al., 2017D).
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Therefore, this study was conducted to
evaluate the changes in soil properties as well
as the response of pepper to different rates of
organo-mineral fertilizers with the aim of
establishing the optimum rate for pepper
production in an acidic ultisol of Akwa Ibom

State.

Materials and methods

The study area

The experiment was conducted within the
Teaching and Research Farm of Akwalbom
State in

University, ObioAkpa Campus

OrukAnam Local Government Area of
Akwalbom State. The area is situated between
latitude 4° 30 N and 5° 30°N and 7°30E and
8°00E (SLUS-AK, 1989). The area is in the
humid tropical region, characterized by two
seasons; rainy (March — October) and dry
(November — early March) seasons with a
short dry period in August otherwise called
August break. The Monsoon air mass blowing
over the Atlantic Ocean sweeps through this
zone resulting in heavy rainfall of 2000-
2500mm

temperature range is about 24°C-30°C and the

in the wet season. The annual

annual relative humidity range of 75-79%
(SLUS-AK, 1989). The soil of this area is a
TypicTropohumult, fine-loamy,
kaoliniticisohyperthermic formed from the
coastal plain sands parent materials and is

classified as an ultisol based on the United
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States Department of Agriculture (USDA)
system of classification (Soil Survey Staff,
1999). The vegetation of the area was
IS now

The
topography is undulating with gentle hills and

originally tropical rainforest but

predominantly  secondary  forest.

slopes.

Research materials

Pepper (Capsicum annum L.) seeds were
obtained the Akwa Ibom State
Agricultural Development Project (AKADEP)

from

office. Organo-mineral fertilizer (OMF) was
obtained from John Ker Company, located at
Ikot-Ekpene Local Government Area of Akwa

Ibom State.

A nursery bed measuring 3 m x 1 m was made
under a partial shade. Six kilograms of poultry
manure(equivalent to 20 t/ha) was evenly
distributed on the bed using broadcasting with
incorporation method and allowed for one
week (Iren et al., 2011) before planting pepper
seeds. At 6 weeks after planting, the seedlings

were matured for transplanting.

Land preparation, experimental design and
treatments
The experimental site was manually cleared,

tilled and flat beds measuring 2.4m x 1.2m
(2.88m%) made. An alley of 1m was left
between blocks and 0.60m between plots. The
experiment was laid out in a Randomized
Complete Block design (RCBD) with four
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replicates; each replicate had four rates (0, 2,
4, and 6t/ha) of OMF with the 0 t/ha serving as

the control.

Field studies

Prior to land preparation, one composite soil
sample was collected from 0 to 15 cm depth
using soil auger for physico-chemical
properties analysis. The various rates of OMF
were applied to specified plots one week
before planting using broadcasting with
incorporation method (Iren et al., 2011).Young
seedlings of pepper (six weeks old seedlings)
were transplanted from the nursery and were
sown at a planting distance of 40 cm x 40 cm
giving a plant population of 18 plants/2.88 m?
plot size and 62,500 plants/ha. The seedlings
were watered before uprooting from the

nursery for easy pulling.

Four plants from the centre row (0.4 m x 1.6
m) were selected, tagged and used in growth
measurements. Growth parameters measured
were plant height, stem girth, number of leaves
per plant and number of branches per plant.
These parameters were assessed 2 weeks after
transplanting (WAT) and subsequently at 2
weekly intervals in both plantings. Yield
components (number of fruits per plant, fruit
length, fresh fruit yield) were taken at each
harvest and calculated from the first harvest
until the end of the experiment (8 WAT) in the
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two planting periods. At the end of the
experiment, composite soil samples at 0 - 15
cm depths were taken per plot for chemical
analysis. The soil samples were air-dried and
sieved with 2 mm sieve to remove materials

greater than 2 mm in diameter before analysis.

Laboratory studies

The OMF and soil samples collected were
analyzed in the laboratory using standard
procedures as described by Udo et al. (2009):
Particle size distribution was determined by
the Bouyoucous hydrometer method. Soil pH
was determined using a ratio of 1:2.5 in soil-
water medium and read with adigital pH
meter. Organic carbon content was determined
by Walkley-Black dichromate oxidation
method. Organic matter was obtained by

multiplying total carbon by a factor of 1.724.

Total nitrogen (N) was determined by the
microkjeldahl method. Available phosphorus
(P) was extracted by the Bray 1 extraction
method, and the content of P was determined
using a TechnicoAAll
Oakland, Calif).
Determination of exchangeable bases was by

colorimetrically
autoanalyser (Technico,
neutral ammonium acetate extraction and read
with an atomic absorption spectrophotometer
(AAS). Exchangeable acidity was determined
by the 1 N potassium chloride (KCI) extraction
method and titrated with 1M sodium hydroxide
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(NAOH)using phenolphthalein as an indicator.
The capacity
(ECEC) of
exchangeable bases and exchangeable acidity.

cation
the

effective exchange

was summation total
Base saturation was calculated by dividing the
sum of exchangeable bases by ECEC and

multiplied by 100.

Statistical Analysis

Soil and plant data collected were subjected to
analysis of variance (ANOVA) and means
compared using Fisher’s Least Significant
Difference (FLSD) at 5% probability level
(Wahua, 1999).

Results and discussion

Physicochemical properties of the
experimental soil used

The soil used for the experiment was loamy
sand in texture with a pH of 5.3. The OMF
used contained 2.8% N, 1.2% P and 2.2% K.
The detailed chemical properties of the soil
used for experiment and the chemical
composition of the organo-mineral fertilizer

are shown in Tablesl and 2, respectively.

Effects of OMF rates on soil physicochemical
properties
The effects of different rates of OMF on soil

physicochemical properties are shown in Table
3. The results showed that the application of
different rates of OMF had no significant
effect on the soil texture. The sand content
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ranged from 89.00 to 91.53%, silt from 2.93 to
5.20% and clay from 5.13 to 7.00% giving a
loamy sand texture. Sand dominated the
particle size distribution of the soil, and this
may be attributed to the parent material in

which the soil was formed.

The soil pH and electrical conductivity of the
treated soils were not significantly affected by
the different rates of OMF (Table 3).
However, the highest pH value of 5.87 was
obtained from soil treated with 4t/ha followed
by soil treated with 6t/ha (5.27) while the least
value was obtained from the control plot
(5.10). The reverse was the case for electrical
conductivity in which the highest value was
obtained in the control soil (0.20 d/Sm). The
result obtained from this study contradicts the
findings of Iren et al.(2017a) who reported
significant increase in soil pH as the rates of
OMEF increased.

The low electrical conductivity (EC) of the
soil is an indication of the fact that the
fertilizer was non-saline and therefore would
not contribute to soil salinity. Electrical
conductivity is used as a means of appraising
soil salinity as a result of high concentration of
salt (basic cations) in the soil. Esu (2010)
reported that EC level above 2d/Sm indicate
soil salinity.

Soil organic carbon and total nitrogen were

significantly (p <0.05) increased in all the
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treated plots when compared with the control
(Table 3). The highest soil organic carbon
content value of 1.79% was obtained from soil
treated with 6t/ha OMF but
significantly higher than the values obtained

was not
from other rates of application. Generally, the
organic carbon content increased as the rates
of application of OMF increased. A similar
trend was observed for soil total nitrogen
content. This result is similar to those of Nasef
et al. (2004) and Iren et al. (2017a & b) who
reported significant increases in soil organic
carbon and total nitrogen as a result of the

amendments applied.

Application of OMF at all rates significantly
(p < 0.05
phosphorous content relative to the control

increased the soil available
plots with the highest obtained in soil treated
with 4t/ha (Table 3). Significant increase was
observed between 4t/ha and the other rates but
no significant (p >0.05)differences in available
phosphorus contents between soils treated with
2and 6t/ha rates of application. Exchangeable
K, Na and exchangeable acidity levels were
not increased significantly but exchangeable
Ca, Mg, ECEC and base saturation status of all
the treated soils were increased relative to
control with the 4 t/ha treated soil recording
highest values.

Effects of different rates of organo-mineral
fertilizer on growth parameters of pepper
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Table 4 shows significant increases in plant
height and number of branches of chilli pepper
at different growth stages as affected by the
different rates of OMF applied. At 2, 4, 6 and
8 weeks after transplanting (WAT), there were
height

number of branches by all the rates of

significant increases inplant and
application relative to the control. The plants
treated with 4 t/ha of OMF produced the tallest
plants and highest number of branches across
all the growth stages. Production of taller
plants and high number of branches in treated
soil could be

attributed

compared to the control

to the higher mineralization
potential of the amendment enabling it to
actively and quickly release its nutrients for

plant uptake and use (Iren et al., 2017b).

Positive increase in plant height and number of
branches of pepper have also been reported by
Shehata et al. (2004) and Iren et al. (2017b) as
a result of using organic manure. Awodun
(2007) also reported that organic manure
applied to the soil significantly increased
number of branches of vegetables.

Rates of application of OMF did not affect
pepper stem girth and numbers of leaves
significantly (P > 0.05) at the initial stage of
growth (2 WAT) but significant increases were
recorded at 4, 6and 8 WAT. The widest stem
girth (3.63cm)was obtained from plants treated
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with 4 t/ha of OMF at 8WAT, though not
significantly different from plants treated with
other rates of OMF (Table 5). A similar result
was observed by Shehata et al. (2004) and Iren
et al. (2017b) whereby stem girth of pepper
was increased by adding organic manure to the
soil. Number of leaves per pepper plant was
significantly increased by all the treatments
across all growth stages relative to control
(Table 5), with the highest
(450.33)obtained from plants treated with 4
t/ha of OMF at 8 WAP. This result agrees with
that of Ewulo et al. (2007) who reported

value

growth increase with cow dung treatment at
2.5t/ha.

Effects of different rates of organo-mineral
fertilizer on yield components and yield of
chilli pepper

The effects of different rates of organo-mineral
fertilizer on the mean yield components and
yield of chilli pepper are shown in Table 6.
Fruit number of chilli pepper was significantly
(P>0.05) increased by the application of OMF
rates but the highest value of 24.08 was
obtained by plants treated with 4t/ha of OMF.
However, all the treated plants recorded higher
number of pepper fruits compared with the
control. This result is in agreement with the
findings of Nair and Peter (1990) and Aliyu
(2000) who
organic manure of up to 5t/ha increased fruit

reported that application of

number, fruit weight and fruit yield of chilli
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pepper.Mean fruit length and fruit girth of
chilli pepper were significantly affected. The
highest fruit length (8.65cm) and fruit girth
(8.83cm) of chilli pepper was obtained by
plants treated with 4t/ha of organo-mineral

fertilizer.

Mean fruit weight per plant was also
significantly affected by OMF application
rates with the 4t/ha treated soil producing the
highest weight of 138.61g, while control
produced the least fruit weight (22.74g). Fresh
fruit yield per hectare was also significantly
affected by different rates of OMF compared
with control. The highest fruit yield (1.92
t/ha)was obtained from the soil treated with
4t/ha of OMFclosely followed by the 6 t/ha
treated soil (1.82 t/ha), then the 2 t/ha treated
soil (1.35t/ha) while the least value was

obtained from the control (0.31 t/ha).

The highest mean fresh fruit yield of 1.92 t/ha
obtained from plants treated with 4 t/ha OMF
differed significantly from other rates and
control. The increased in number of fruits per
plant and fresh fruit yield of pepper as a result
of the application of OMF could be attributed
to the fact that the organic substances and
mineral elements combined in the fertilizer
source supplied essential nutrients for
enhanced crop and soil productivity. Relative

yield increase of treated soils over the control
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was 335.5%, 519.4% and 487.1% for 2, 4 and
6 t/ha rate of OMF, respectively. Positive
increases in chilli pepper yield as a result of
amendments applied have been documented in
several studies (Nair and Peter,1990;Aliyu,
2000& 2002;Sharuet al., 2001;Shehata et al.,
2004;Alabi, 2006; Ewulo et al., 2007 and Iren
etal., 2017b).

Conclusion

Total nitrogen, organic carbon, available
phosphorus, exchangeable Ca, Mg, ECEC and
base saturation status of all the treated soils
Chilli

pepper responded positively to the application

were increased relative to control.
of OMF at all rates but superior increases in
fruit number, fruit length, fruit width, fruit
weight and fruit yield were obtained from
plantstreated with 4t/ha of OMF. The
application rate of 4 t/ha of OMF was adequate
for optimum growth and yield of pepper in an
acidic Ultisol of Akwa Ibom State. Based on
the results obtained, farmers in Obio Akpa and
its environs are therefore encouraged to
intensify the use of organo-mineral fertilizer in
their farms for the improvement of soil

fertility, crop growth and yield.
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Total nitrogen (%) 0.07
Organic Carbon (%) 1.79
C:N Ratio 25.6
EC (dS/m) 0.09
Available P (mg/kg) 6.03
Exch. Ca (cmol/kg) 3.20
Exch. Mg (cmol/kg) 1.60
Exch. K (cmol/kg) 0.10
Exch. Na (cmol/kg) 0.05
EA (cmol/kg) 1.0
ECEC (cmol/kg) 5.95
Base Saturation (%) 83.19
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Table 2. Chemical properties of organo-mineral
fertilizer used for the study

Property Value
N (%) 2.80
P (%) 1.20
K (%) 2.20
Moisture (%) 1.40
Organic carbon (%) 2.32
Organic matter (%) 4.00
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Table 3. Effects of organo-mineral fertilizer (OMF) on some physicochemical properties of the soil

OMF Particle Size (%) pH EC Org. TN Av.P Exch. bases (cmol/kg) EA ECEC BS
Rates(t Sand  Silt  Clay (H,0) (@Sm) C (%)  (mg/kg) Ca Mg Na K  (cmol/  (cmol/ (%)
/na) (%) kg) kg)

2 91.00 3.80 513 557 010 173 011 25.89 547 223 007 016 1.76 9.69 81.84
4 89.00 520 580 587 0.14 176 012 36.88 6.37 310 0.06 020 1.80 1153  84.39
6 90.07 293 7.00 527 011 179 011 2333 637 260 0.07 021 184 11.09 8341
Control ~ 89.67 513 520 510 0.20 133 0.05 14.77 393 110 0.08 0.14 1.87 7.12 73.74

LSD NS NS NS NS NS 0.19 0.02 12.15 0.99 1.05 NS NS NS 1.76 3.76
(P<0.05)

Table 4. Effects of organo-mineral fertilizer (OMF) on plant height and number of branche

at2, 4, 6 and 8 weeks after transplanting (WAT) of chilli pepper

OMF rates (t/ha) Plant height (cm) Number of branches

2 4 6 8 2 4 6 8
Control 12.3 16.3 213 253 1.0 1.3 2.6 2.6
2 15.3 19.0 26.7 347 2.3 6.6 10.0 10.0
4 20.0 2717  37.7 40.7 2.6 7.3 10.3 10.3
6 17.3 253 357 397 1.3 4.3 6.0 6.0
LSD (P<0.05) 0.70 1.14 221 2.26 0.12 0.14 2.23 0.23
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Table 5. Effects of organo-mineral fertilizer (OMF) on stem girth and number of leaves at 2,
and 8 weeks after transplanting (WAT) of chilli pepper

OMFrates (t/ha) Stem girth (cm) Number of Leaves
2 4 6 8 2 4 6 8
Control 147 163 1.63 1.70 55.33 64.00 75.00 87.33
2 240 257 270 3.40 81.33 92,67 317.67 330.33
4 267 313 3.00 3.63 95.33 296.67 337.67 450.33
6 237 317 321 3.33 101.67 255.33 318.67  328.67
LSD (P<0.05) NS 090 1.02 0.61 NS 72.52 78.11 110.20

Table 6. Effects of organo-mineral fertilizer (OMF) rates on mean yield components and
yield of chilli pepper

OMF No. of Fruit Fruit Fruit Fruit yield

fruits/plant  length girth weight/ per hectare
rates (t/ha)

(cm) (cm) (t/ha)
plant (g)

Control 10.58 451 3.77 22.74 0.31
2 18.33 6.82 6.96 97.59 1.35
4 24.08 8.65 8.83 138.61 1.92
6 19.00 8.54 6.98 119.38 1.82
LSD (P<0.05) 1.55 1.77 0.86 43.35 0.60
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