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Introduction 
The gradual decline in yield per unit area of land as witnessed 
in some major food such as sweet potatoes, cocoyam, maize, 
soybeans, sorghum, millet, sesame etc has been a major concern to 
many governments in the sub-Saharan countries. This condition has 
been attributed to; low level of irrigation farming, environmental 
constraints, and low farm inputs, low adaptation of modern 
farming techniques among other socio-economic challenges [1]. 
According to FAO report, Nigeria’s agricultural import stood at 
N3.35 trillion as against import of N803 billion 

This report was affirmed by the National Bureau of Statistics 
report of 2014 which indicated that crop productivity in Nigeria 
is inefficient and poor performing because a unit input employed 
in the production process does not yield its highest possible level 
of output. Unfortunately, Nigerian agriculture is characterised by 
peasant farming with low level of technology, poor infrastructure, 
low fertilizer inputs etc. [2]. stated that modern farming technology 
are either not accessible or simply not economical to adopt by 
peasant farmers. The management of soil fertility is also, a 
limitation to crop productivity in the sub Saharan region.

[3]. alluded that the inability of farmers to replenish nutrients 
lost in the intensive cultivation which has replaced the traditional 
bush fallow system remains a major limitation to soil fertility 
improvement and crop yield. Continuous cropping of cereals using 
chemical fertilizers as the main source of nutrients can lead to 
significant decline in yields after only a few years of cropping due 
to soil acidification, compaction and loss of soil organic matter [4]. 

Improving the physical, chemical and biological properties of the 
soil require incorporation of nutrients resource from traditional and 
modern sources. The options could be by incorporation of organic 
materials in a cropping system that responds to low soil fertility 
and other environmental stresses. Organic manures have been 
proven to enhance efficiency and reduce the need for chemical 
fertilizers, to improve the soil fertility and soil health [5]. Because 
organic matter contributes to improve soil properties, addition 
of organic matter generally results to increase soil productivity. 

The use of organic manure as a nutrient source by farmers is 
at a low rate as most farmers still prefers chemical fertilizer; 
the resultant effect is undesirable soil structure. This has been 
attributed to several factors; handling of the organic manure, the 
quantity required by specific crops, etc. Generally, there is paucity 
of information to peasant farmers on the efficacy of manure in the 
production of some arable crops. This study was thus carried out 
to assess the efficiency of organic manure to replenish nutrient 
loss under sesame cropping system in Makurdi, Nigeria. 

Material and Methods 
The field trials were conducted at the Teaching and Research Farm, 
University of Agriculture, Makurdi, in 2018 and 2019 cropping 
seasons under rain-fed condition. The area falls within latitude 7° 
411 N and longitude 8° 371 E, at an elevation of about 97 meters 
above sea level in the Southern Guinea Savanna Agro- Ecological 
Zone of Nigeria. The area has two distinct seasons; wet and dry; 
the wet season starts from April and ends in October with mean 
annual rainfall of 1250 mm and mean temperature of 320C. The 
soil at the site of the experiment classified as Alfisols.
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Treatments and Experimental Design
The treatments were:
I.	 Control 
II.	 Compost at 0.2 t/ha 
III.	 Compost at 0.3 t/ha
IV.	 Compost at 0.4 t/ha 
V.	 Urea at 150 Kg/ha 

The treatments were laid in Randomized Complete Block Design 
(RCBD) and replicated three times.

Routine Soil Analysis
Before commencement of land preparation, surface (0-15 cm) 
soil samples were collected at eight different points with the 
aid of a soil auger using random sampling method. The samples 
were bulked for analysis. The soil samples were air dried, ground 
and pass through 2 mm sieve and taken for routine soil analysis 
in the laboratory as follows; Soil pH was determined in a 1:1 
soil-water suspension by the glass electrode method, particle 
size analysis by the hydrometer method of [6]. In which sodium 
hexametaphosphate (calgon solution) was used as dispersing agent. 
Total organic carbon was by chromic acid oxidation procedure 
of Walkley and [7]. Total nitrogen was determined using the 
procedure described by Anderson and [8]. The Molybdenum-
blue method as described by was used to determine available 
phosphorus. Exchangeable bases were determined by the neutral 
ammonium acetate saturation. Na and K in the extracts were 
determined by the flame photometer while Ca and Mg were 
determined using Atomic Absorption Spectrophotometer (AAS), 
exchange acidity by the 1 M KC1 extraction and 0.01M NaOH 
titration. Effective cation exchange capacity was determined by 
summation of exchangeable bases and acidity. This procedure was 
repeated after harvest with soil sample obtained in each treatment 
and analysed independently.

Land preparation and planting
The land preparation was carried out by conventional method. 
Thereafter, manure was ploughed into the soil before sesame 
(local variety) was planted by broadcasting the seed at the seed 
rate of 10Kg/ha.

Crop Data and Analysis
 The number of pods per plant and weight of grain yield was 
measured at harvest. These data collected were subjected to 
analysis of variance (ANOVA) and the means that were statistically 
different were separated using Fisher’s least significant difference 
(F-LSD) at 5% level of probability [9].

Results and Discussion
Properties of the Soil at the Experimental Site
Some selected properties of the soil at the experimental site are 
presented in Table 1. pH values were 6.01 and 5.98 in 2018 and 
2019 cropping seasons respectively, indicating that the soil was 
slightly acidic and would require amendment if crop production 
will be sustained. Clay content was 13.60% and 13.37% for 2018 
and 2019 respectively. The soils at the experimental site were 
sandy loam. Organic matter content varied from 0.90% and 0.89% 
in the two cropping seasons. The total nitrogen (N) was 0.02% 
and 0.04. Phosphorus (P) was 2.30 mg/kg and 2.31 mg/kg. The 
soil was generally low in both nitrogen and phosphorus content 
as with most soils in sub Saharan countries.

This may be due to nutrient loss experienced as a result of leaching 
or erosion arising from poor farm practice without correspondence 
nutrients inputs to replace the nutrient loss. The result agree with 

several authors [10,12,5,13]. Who observed that most soils in the 
sub Saharan countries are low in essential plants nutrients. The 
exchangeable cations were; K (0.24 and 0.26 Cmol/kg), Ca (3.01 
and 3.60 Cmol/kg), Mg (0.80 and 1.06 Cmol/kg), Na (0.27 and 
0.28) during the two cropping seasons respectively. The results 
also indicated that effective cation exchange capacity (ECEC) of 
the soils were low 6.42 Cmol/kg and 5.25 Cmol/kg in 2018 and 
2019 respectively indicating that soil amendment was needed to 
optimized yield per unit area of land.

Table 1: Soil Properties of the Experimental Site before 
Planting
Soil parameters 0-15 cm 2018 2019
Sand (%) 75.90 77.50
Silt (%) 10.50 09.53
Clay (%)
Textural class

13.60 12.97
SL SL

pH (H2O) 6.11 5.98
pH(KCl) 5.67 5.03
Organic matter (%) 0.90 0.89
Total nitrogen (%) 0.02 0.04
 Phosphorus (mg/kg) 2.73 4.01
 K (cmol kg-1) 0.24 0.26
 Ca (cmol/kg-1) 3.01 3.60
 Mg (cmol kg-1) 0.80 1.02
 Na (cmol kg-1) 0.27 0.28
EA 1.01 0.09
ECEC (cmol kg-1) 6.42 5.25

SL= sandy loam, EA= effective acidity

Properties of Compost
The nutrient composition of compost used in the experiment is 
presented in Table 2. The results indicate that pH of compost is 
neutral and has reasonable amount of organic matter and nutrient 
content. These values are indicators that compost when use as soil 
amendment will reasonably enhance the fertility status of the soil. 

Table 2: Chemical Composition of Organic NPK® (Compost) 
Used For the Experiment
Parameters Compost
Organic matter (%) 48.65
Total nitrogen (%) 8.20
 Phosphorus (mg/kg) 6.12
K (cmol kg-1) 3.80
Ca (cmol kg-1) 13.28
Mg (cmol/kg-1) 8.13
Na(cmol/kg-1) 0.98

Effects of Compost and Urea of Soil Properties
Tables 3 and 4 shows the properties of soil as affected by compost 
during the two cropping seasons; the soil pH was lowest (6.01 
and 5.85 in 2018 and 2019 respectively) in zero manure plots in 
the two cropping seasons. Similarly, urea application lowered soil 
pH (6.10 and 5.6) as can be deduced from the Tables. Compost 
manure application increased soil pH levels with compost at 400 
kg/ha returning the highest soil pH (6.38 and 6.90). This could 
be attributed to the displacement of Al3+ and H+ by Ca2+ content 
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in the compost used in the experiment. Previous studies revealed that decomposition of manure OH- ions and Mg2+ ions are released 
this ions tend to reduce the activities of Al3+ and H+ ions in the soil thus raising the soil pH as can be deduced from the experiment 
[14,15]. Similar observations were made by Tipping and [16,17]. who observed that compost lowered the solubility of Al3+ ions by 
binding them to the negatively charged exchange sites and hence raising the soil pH. A similar pattern was observed in OM, total N, 
available P, exchangeable cations as can be observed from Tables 3 and 4. [18]. stated that addition of manure in soil often leads to 
increase of total microbial activities and enhance net N mineralization and release of labile organic matter. Also, [13]. noted that soil 
OM can be maintained through incorporation of organic manure in the form of crop residues, mulching, green and animal manure 
application.

The concentration of exchangeable cations had a positive correlation with compost in the two cropping seasons as observed from 
the tables of result. This observation was consistent with and [19].who stated that higher soil pH due to manure and lime application 
enhances CEC of soil [23]. also alluded that exchangeable cations are often increased through addition of fertilizer which releases 
these cations in available forms in some minerals and mostly in plant residues and animal manure. Soil organic matter, total N and 
available P, was lowered in all zero fertilizer and manure treatment. A similar scenario was observed with respect to exchangeable 
cations. This could be attributed to low pH arising probably from depletion of OM and subsequent leaching of cations. 

Table 3: Effect of Organic NPK® (Compost) and Urea on Soil Properties (2018)
Treatment pH OM

(%)
N

(%)
P

(mg/kg)
        K                Ca                Mg Na

(cmol/kg)
     EA            ECEC

 Control 6.01 0.88 0.01 2.07 0.23 2.96 0.70 0.22 1.01 5.12
200kg/ha CP 6.20 1.05 0.08 2.77 0.28 2.88 1.09 0.27 0.90 5.42
300kg/ha CP 6.22 2.86 0.13 3.00 0.28 3.09 1.43 0.27 1.13 6.20
400kg/ha CP 6.38 3.17 0.17 4.02 0.31 3.31 1.52 0.34 1.22 6.70
150kg N/ha 6.10 0.88 0.02 2.31 0.24 2.99 0.76 0.20 0.83 5.02

  CP=compost

Table 4: Effect of Organic Npk® (Compost) and Urea on Soil Properties (2019)
Treatment pH OM

(%)
N

(%)
P

(mg/kg)
        K                Ca                Mg Mg

(cmol/kg)
     EA            ECEC

 Control 5.85 0.76 0.05 3.15 0.23 2.91 0.98 0.27 1.00 5.30
200kg/ha CP 5.67 1.73 0.13 3.15 0.27 3.60 1.02 0.27 1.01 5.90
300kg/ha CP 6.10 2.08 0.20 4.19 0.31 3.63 1.02 0.30 1.02 6.28
400kg/ha CP 6.90 3.15 0.20 4.21 0.33 3.75 1.05 0.30 1.09 6.52
 150kgN/ha 5.60 0.76 0.17 3.18 0.27 3.61 1.01 0.27 1.00 6.16

Table 5: Mean Effect of Organic NPK® (Compost) and Urea on Number of Pods and Seed Weight of Sesame
Treatment Number of pods/plant Seed weight (kg/ha)

2018 2019 2018 2019
 Control  20.0 33.0 109.1a 188.7a
200kg/ha CP 20.0 36.0 112.2a 193.0a
300kg/ha CP 23.0 36.0 178.1b 257.1b
400kg/ha CP 23.0 36.0 198.0bc 266.3bc
 150kgN/ha 25.0 38.0 248.7c 272.9c
LSD (0.05) NS NS 54.86 11.30

CP= compost, NS= not significant. Means with same alphabet are statistically the same

The result obtained shows that fertilizer and manure did not have any significant impact on pods yield per plant. Nonetheless, there 
was marginal increment in the number of pods per plant with increasing level of compost. This is an indication that manure and 
mineral fertilizer have the potential to optimize pods yield of sesame. This result was at variance with finding by [20]. Who observed 
that pods yield of sesame was significantly affected by manure addition in the soils of Keffi, Nigeria. The finding was attributed to 
low fertility status of the soil in the area which triggered plant respond to fertilizer application. Compost and urea application had 
significant impact on sesame yield during the two cropping seasons (Table 5). 
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The highest seed yield (248.3kg/ha and 272 kg/ha in 2018 and 
2019 respectively) was obtained from application of urea at 150 
kg/ha. Compost at 400kg/ha gave seed yield of 198 kg/ha and 
248 kg/ha in 2018 and 2019 respectively. The yield obtained from 
application compost at 400kg/ha was statistically the same with 
yield obtained from urea. This suggests that compost at 400kg/
ha can be a suitable substitute for mineral fertilizer. The lowest 
seed yield was obtained from zero fertilizer application (109.1 
kg/ha and 188.7 in the two cropping seasons). The result attest 
to the fact that fertilizer application was essential ingredient in 
the cultivation of sesame as in most crops in the savannah region 
[12,5,21,22]. The positive correlation of sesame seed yield and 
fertilizer application as observed from this study agreed with 
similar studies conducted by other researchers. 

Conclusion
This study has highlighted the relevance of organic materials as a 
soil amendment for sustainable crop productivity in the study area. 
Furthermore, the study has also, demonstrated that sesame yield 
can be optimized by incorporation of organic inputs in the soil.
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