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Abstract

In tropical and subtropical areas, the importance of organic manure and inorganic fertilizer in in-
creasing crop production for food security cannot be overemphasized. A field study was therefore
conducted at the Department of Crop Science, University of Benin Teaching and Research Farm,
Benin City, Edo State during the 2012/2013 cropping seasons, to investigate the effects of poultry
manure and inorganic NPK 15:15:15 fertilizer on the growth and yield of soya bean (Glycine max
(L.) Merr). The experiment was laid out as a randomized complete block design (RCBD) in three
replications with six treatments viz: 0, 200 kg/ha NPK 15:15:15, 10 t/ha poultry manure, 7 t/ha
poultry manure + 60 kg/ha NPK 15:15:15, 5 t/ha poultry manure + 100 kg/ha NPK 15:15:15, 2.5
t/ha poultry manure + 150 kg/ha NPK 15:15:15. Parameters on vegetative and reproductive traits
were taken on five randomly selected plants. Results showed that plant height, number of branches
and number of leaves per plant were enhanced by organic and inorganic fertilizers. Similarly, com-
bined application of organic and inorganic fertilizer increased the pod weight/plant compared to the
sole application of organic and inorganic fertilizer. Application rate of 2.5 t/ha poultry manure + 150
kg/ha NPK 15:15:15 gave the highest grain yield of 7.367 t/ha followed by 5 t/ha poultry manure +
100 kg/ha NPK which gave (7.244 t/ha), application rate of 7 t/ha poultry manure + 60 kg/ha NPK
gave (6.654 t/ha), while 10 t/ha poultry manure gave (3.889 t/ha) and this was followed by applica-
tion rate of 200 kg/ha NPK 15:15:15 which gave (4.112 t/ha) and the control gave the lowest grain
yield of (3.245 t/ha). The application of 2.5 t/ha poultry manure + 150 kg/ha NPK 15:15:15 is
therefore suggested for the growth and yield of soyabean in Edo rainforest of Nigeria.
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1. Introduction

The use of fertilizer is one of the most important factors to increase crop yield in soya bean production. Phos-
phorus is an important element which application is necessary for growth, development and yield of soya beans
[1]. Reasonable yield and profit can be obtained from the production of soyabean if farmers concern themselves
with the various ways in which growth and yield of the crop can be enhanced. One of these ways is to consider
the nutrient requirement of the crop. This is important because of the depletion of nutrients in the soil caused by
continuous cropping. [2] suggested that for continuous use of land for crop production, organic and inorganic
fertilizers must be incorporated into the soil as this will provide multiple benefits for improving the chemical
and physical status of the soil as well as improve yield of soya bean.

[3] showed that adding compost to the soil along with fertilizer application will result in increased crop yield.
[4] worked on the effect of packaged organic and inorganic fertilizers on the growth and yield of soya bean. The
study showed that moderate rates of NPK 15:15:15 fertilizer (100 or 200 kg/ha) can be applied to boost soya
bean production. Similarly, low levels of packaged organic fertilizer can be applied as plants responded well to
these levels in the experiment reported.

Application of mineral fertilizer as soil fertility management under intensive continuous cropping is no longer
feasible due to non availability, high cost where available and the numerous side effects on the soil [5]. Farmers
using mineral fertilizer for years usually notice signs of soil exhaustion shown by sick appearance of the plant,
leaf discolorations, retarded growth and low yield. A combined use of both organic and inorganic fertilizer is
beneficial. Research has shown that adding organic manure along with mineral fertilizer will result in increase
crop yield [3]. [6] evaluated the effect of fertilizer on the grain yield of soya bean. He reported that nutrients in
inorganic fertilizers are readily available for soya bean plant uptake upon application while the organic forms of
nutrient are slowly available.

The objective of this study therefore is to examine the effect of organic and inorganic fertilizers on the agro-
nomic performance of soya bean with a view to determining their optimum level for the crop.

2. Materials and Methods

A field experiment was conducted at the Department of Crop Science, University of Benin Teaching and Research
Farm (latitude 6°19N, longitude 5°37E) in Benin-City, Rain Forest of Edo State, Nigeria. The portion of land for
the experiment was overgrown with spear grass (Imperata cylindrica) and elephant grass (Pennisetum purpereum)
before the experiment.

2.1. Source of Planting Materials and Fertilizers

The variety of soya bean TGX 1440 was obtained from Institute of Agricultural Research and Training (IAR and T)
Ibadan. The inorganic fertilizer (NPK 15:15:15) which is commercially available was procured from Agricultural
Development Programme (ADP) Benin. Poultry manure was collected from University of Benin Farm project and
was analysed for physical and chemical composition (Table 1). Composite soil samples were taken randomly
from the site at a depth of 0 - 20 cm using soil auger prior to planting for analysis of physio-chemical properties.
The soil samples were air dried and crushed to pass through a 2mm sieve prior to analysis. The soil pH was de-
termined with the use of a glass electrode in a 1:1 ratio of soil for water suspension. Organic carbon was deter-
mined by wet oxidation method as modified by [7]. Total nitrogen was obtained by macro kjeldahl method as
modified by [7]. Available P was determined by Bray | method [8] and P was estimated by the blue colour method
of [9]. Exchangeable K and Na was determined with flame photometer while Ca and Mg was determined using the
atomic absorption spectrophotometer (Table 1).

2.2. Experimental Design

The experiment was laid out as randomized complete block design (RCBD) with three replications. Each replicate
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Table 1. Physical and chemical properties of poultry manure and soil of the experimental site pre plant and post harvest.

Experimental site

Soil properties Poultry manure
Pre Post
pH (H.0) 454 5.10 6.40
Organic carbon ( g100g™%) 0.40 0.65 23.00
Total N (g100g™) 0.05 0.03 2.13
Total P (mgkg™) 18.9 12.7 430
K (cmolkg ™) 0.19 0.14 1.12
Ca (cmolkg ) 1.15 0.81 3.76
Mg (cmol'kg ) 0.76 0.56 -
Mn (cmolkg™) - - 1.14
Zn (cmol'kg™) - - 0.13
Fe (cmol-kg™) - - 3.27
Na (cmol-kg™) - - 0.17
Sand (g'kg™) 752.1 756.0
Clay (gkg™) 198.0 163.4
Silt (gkg ™) 46.0 48.2
Textural class Sandy loam

was separated from each other by 1m pathway for ease of agronomic operations. Each of the replicates consisted
of 6 plots giving a total of 18 plots of individual sizes 1.2 x 3 m (3.6 m?). The treatments were an unfertilized
control, 200 kg/ha NPK 15:15:15, 10 t/ha poultry manure, 7 t/ha poultry manure + 60 kg/ha NPK 15:15:15, 5 t/ha
poultry manure + 100 kg/ha NPK 15:15:15 and 2.5 t/ha poultry manure + 150 kg/ha NPK 15:15:15. These
treatments were assigned to each experimental unit using the table of random numbers.

2.3. Cultural Practices

Two seeds were planted per stand at a depth of 5 cm and spaced at 60 cm between rows and 15 cm within row.
Plants were thinned to 1 seedling per stand 2 weeks after planting. Weeding was done manually at 3, 8 and 12
weeks after sowing. Two weeks before planting, poultry manure was incorporated into the soil and the inorganic
NPK 15:15:15 fertilizer was applied based on the treatment.

2.4. Data Collection

Parameters on 5 randomly selected plants taken at 9 weeks after sowing were plant height (cm); number of leaves
per plant and number of branches. At harvest, number of pods /plant, weight of pods/plant (g), weight of grains
(9)/plant and grain yield (kg/ha) were computed.

The data collected were subjected to statistical analysis of variance (ANOVA) using GENSTAT and significant
differences among treatment means separated using least significant differences (LSD).

3. Result

There was increase in plant height per plant of soya beans in response to the organic and inorganic fertilizer
treatments when compared with the control. Application rate of 2.5 t/ha PM and 150 kg/ha NPK gave the high-
est plant height (70.9 cm). The minimum plant height of (46.0 cm) was observed with the control. The effect of
fertilizer application was not significant on the number of branches and leaves (Table 2). The effect of fertilizer
application on number of pods, pod weight, grain weight/plot (g/ha) and grain yield t/ha was significant among
the treatments at 5% level of probability in the experiment. The number of pods, weight of pod, grain weight
and yield increased with combined application of organic and inorganic fertilizers compared to sole application
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of either NPK or poultry manure. Applying 2.5 t/ha poultry fertilizer in combination with 150 kg/ha NPK en-
hanced grain yield (7.367 t/ha) of soya bean better than other treatments though not significantly different from
plants treated with 7 t/ha poultry manure + 60 kg/ha NPK (6.656 t/ha) and 5 t/ha poultry manure + 100 kg/ha
NPK (7.244 t/ha). However, significantly different from sole applications of 200 kg/ha NPK and 10 t/ha poultry
manure which gave (3.889 t/ha) and (4.112 t/ha) respectively. The control recorded the lowest value for grain
yield (3.244 t/ha) and for all other reproductive characters measured (Table 3).

4. Discussion

The significant increase in plant height observed by plants treated with fertilizer may be attributed to internodes
elongation and other nutrients received by the plant from both organic and inorganic sources. This observation
confirms the findings of [6] who reported that nutrients in inorganic are readily available for plant up take upon
application while the organic forms of nutrients are slowly available. The increase in the number of pods, pod
weight and yield with the application rate of 2.5 t/ha poultry + 150 kg/ha NPK could be due to the rate of release
of nutrients which were much higher in the inorganic fertilizers since they provided major elements at the early
stage of plant growth and development. Thus, plants showed accerlerated growth and organic manure in combi-
nation complements this effect at the later stage of growth. The effect of the nutrients in increasing growth and
yield of onion was relatively higher when in association with one another. [10] stated that combine application
of organic and inorganic fertilizer gave better results than their sole application in onion production, they em-
phasized that high and sustainable crop yield can be obtained with judicious use of combine application. This
observation is in agreement with the work of [11] who recorded an improvement in yield of onion and also in
the soil physical and chemical properties when organic manure was applied in combination with inorganic ferti-

Table 2. Effect of fertilizer application on the growth of soya bean (Glycine max).

Treatment Plant height (cm) Number of branches Number of leaves
Control 46.0 23.60 92.00
200 kg/ha NPK 55.7 37.00 100.00
10 t/ha poultry manure 60.0 39.00 94.00
7 t/ha poultry manure + 60 kg/ha NPK 50.7 30.00 110.00
5 t/ha poultry manure + 100 kg/ha NPK 51.0 33.30 112.00
2.5 t/ha poultry manure + 150 kg/ha NPK 65.9 40.30 142.70
Mean 55.7 33.86 109.30
LSD (P < 0.05) 13.29 Ns Ns

Table 3. Effects of fertilizer application on number of pods, weight of pods, weight of grains and grain yield of soya bean
(Glycine max).

Treatment No. of pods/plant ~ Wt. of pods (g)/plant  Wt. of grains (g)/plant  Grain yield (t/ha)
Control 130.00 21.50 29.20 3.244
200 kg/ha NPK 171.00 28.50 37.00 4112
10 t/ha poultry manure 132.00 25.20 35.00 3.889
7 t/ha poultry manure + 60 kg/ha NPK 190.00 53.50 59.90 6.656
5 t/ha poultry manure + 100 kg/ha NPK 225.00 54.50 65.20 7.244
2.5 t/ha poultry manure + 150 kg/ha NPK 322.00 85.80 66.30 7.367
Mean 195.00 44.80 48.80 541
LSD (P < 0.05) 99.8 30.67 5.53 2.15
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lizer. The quick response to combine use of fertilizer by soyabean plant may be due to the fact that mineral ferti-
lizers mineralized quickly, releases its nutrients to crop faster and eventually leached beyond the root zone of
crops and organic manure in combination complements this effect by exerting their effect for a longer periods
compared to sole application of these fertilizer thereby resulting in better crop growth and yield of the crop. The
control plot produced the lowest values for grain yield of soyabean, due to the absence of adequate nutrient level
which is an important factor needed for proper growth and development of every plant including soyabean and
so the plants had to depend on the inherent soil nutrient which was low.

5. Conclusion

From this study, it was observed that the use of organic and inorganic fertilizer at different levels increased the
yield of soya bean. However, application rate of 2.5 t/ha poultry + 150 kg/ha NPK gave better results compared
to the other treatments.
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