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Abstract

Introduction

-1

used were: (CDC), (CDB) and (MCB), which were

provides food security and serves as a source of

-1

the total maize production in Africa was estimated to
the highest growth parameters compared to other

-1

,
supplies other nutrients such as: protein, starch, fat

increased soil chemical properties compared to other

other economic purposes such as animal feed and

while also improving crop growth compared to other
Keywords: organic fertilizer; maize productivity; soil

tropical regions is low soil nutrients due to intense
weathering and increased mineralization of soil
continuous cultivation, low soil organic matter,
theese soils constrain productivity and pose a threat to
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Composted manure is a more popular alternative
nutrients needed for crop growth and yield (Fageria,
as a good source of nutrients for soils and plants
pathogens found in fresh manure, helps reduce
(such as climate change and agricultural pest) faced

manure also increases soil organic matter and

of crop losses in Africa are agricultural pests (Botha

These have led to increased soil nutrients (macro
and micronutrients) and improved soil physical
soils treated with composted manure have higher

years, so it is necessary to ensure that necessary
reported a higher calcium, potassium, magnesium
and phosphorus in compost treated soils (Almeida et
soil structure, lead to increased soil air, and improve
organic fertilizers such as composted manure and
Many studies have reported that application of

Materials and Methods
The study was carried out at the screenhouse of
the Institute of Ecology and Environmental Studies,

grasses, wood wastes, animal manure, and wastes
Collection and Preparation of Soil Amendments
cowdung) were collected from the cropping site and

could also determine their various functions (Hassan

quantities of the composted cow dung and maize
C, and
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Seed Collection and Viability

Soil Analysis

was determined in a 1:1 soil to water suspension
using the Dwyer model WPH1 waterproof pH
selected seeds of maize were placed inside, spread
determined using the Bray method (Bray and Kurtz,
mean percentage of the maize seed that germinated
heavy metals

two

Experimental Design and Procedure
Surface soil was collected from an intensively cropped

samples were analysed for some heavy metals using

Chemical Analysis of The Soil Amendments
-1

) and replicated thrice to give a
The total nitrogen present in the compost and

were sown and each of the pots was perforated at the
seeds per polythene pots and seedlings thinned to

soil to water suspension using Dwyer model WPH1

measured using a pair of vernier calipers, and plant
heights were measured with a graduated straight
surface to the tip of the highest leaf in the foliage of
Statistical Analysis
Soil Sample Collection and Preparation

Results
Properties of Soil Used for Experiment
The physical and chemical properties of soil used for
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O.O. Komolafe, M.B. Adewole, O.J. Matthew

was sandy loam (proportions of sand, silt and clay
The results indicated that application of amendments
increased the growth rate of maize when compared

-1

-1
-1

) with Ca2+

the highest plant height when compared to other
amendments with MCB showing a lower height
-1

Properties of Amendments Used

-1

contents were low in MCB when compared to other

Parameter

Value

pH (1:1 Soil: H2O)
-1
-1

)

)
-1

)
-1

)

H

+

Al3+
-1

Ca

)

2+

Mg2+
+

K+
)
)

-1
-1

-1

)
sandy loam

Chemical properties of soil amendments used in the study
Chemical properties

Cowdung compost

pH
-1

)
-1

)
-1

-1

)

)
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)

12

4

12

4

Cowdung Biochar

12

4

Cowdung Compost

-1

pH

O))

2

OC
)

-1

-1

)

AP
-1

)

EA

Physical and chemical properties of soil in the screenhouse
H

Ca
-1

)

Mg

K

Mn

Fe
-1

)

Test

3a

3a

3a

Cu
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amendments had higher nutrient levels compared

under soils treated with CDC when compared to
Fe, Cu, and Mn were higher in controls compared

-1

,

-1
-1

-1

Treatments

-1

, soils treated

) compared to soils treated

Control

-1

Discussion

-1

-1

-1

Cow dung compost

-1

-1

-1

-1
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-1

-1

-1

-1

-1
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-1

-1

-1

,

-1

-1
-1

-1

, D:

-1

indicates standard errors
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A

D

B

C

E

.
Figure 6. Number of leaves of maize during second planting under screenhouse conditions.
-1
-1
, D:
Number of leaves
were -1measured by counting each leaves per stand forthnightly. A: control,
-1
-1
-1
-1
-1
B: 4 t.ha , C: 8 t.ha , D: 12 t.ha , E: 16 t.ha . Experiment was conducted twice using a
completely randomized design. Bars indicates standard errors.

Discussion
Organic fertilizers
are known
to improve
soil chemical properties and serve as a
amendments
such as composted
cowdung,
cowdung
source of nutrients to plants. This study aimed
at evaluating
effects
different
polymerization
thatthe
leads
to aof more
condensed
amendments such as composted cowdung, cowdung biochar and maize cob biochar
on soil properties and weight of maize cobs. This study revealed that soil
amendments used were highly alkaline (Table 2), most especially the biochar
amendments, which agrees with the work of (Agegnehu et al., 2015). He noted in his
study that compost and biochar had a high soil pH. However, it was observed that
biochar amendments had a higher pH when compared to compost. This agrees with
amendments
had(Cox
a higher
whenwho
compared
to a higher pH for biochar compared to
the work of
et al.,pH2021)
recorded
chicken manure compost. The higher pH recorded for biochar could be due to the
pyrolysis temperature. Pyrolysis reduces the amount of carboxyl groups and an
increase in conjugated bases which susbsequently leads to a higher pH of biochar
(Tag et al., 2016). The higher pH observed in maize cob biochar compared to other
amendments could be due to its higher ash content (Nyambo et al., 2018). This is in
line with the findings of (Berek and Hue, 2013). They noted in their study while
investigating the capacity of six different biochar to improve the productivity of acid
soils, that soil pH increased with an increase in ash content.

could produce higher char yield during the pyrolysis

This study revealed that soil amendments increased
crop productivity compared to control (Figures
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improved characteristics of the soil due to addition

a recalcitrant nature and is therefore very resistant

-1

improves soil properties

other amendments (cow dung compost and cow dung
continuous increase in organic fertilizer application
rate of fertilizer application is necessary for optimum

Conclusion
This study revealed that cowdung compost and
improved crop growth, such as plant height, stem girth
total nitrogen were increased in the soil compared
and micronutrients: Fe, Cu, and Mn, were lower in
also revealed in their study that C accumulation

soil properties and crop growth compared to other

small amount of nitrogen add up to the total nitrogen

(cow dung compost) while also improving crop
on the rate of mineralization of each amendment

enhanced the soil pH, total nitrogen and organic

This study also suggests that organic amendments
-1
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