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Abstract: An experiment was conducted to investigate the improvement of soil properties, jatropha growth, nutrient 

uptake and yield by application of organic manure (enpost) in Agricultural Vocational Training Centre, Otobi, Otukpo, 

Benue State, Nigeria. The treatments consisted of four rates of organic manure (0.00, 4.00, 6.00 and 8.00 t ha
-1

) were 

replicated three times in a randomized complete block design. Soil properties, growth parameters, nutrient uptake and 

yield were measured to compare the treatments. The soil at the experimental site was slightly acidic, low in organic 

matter, N, P, and Ca. The application of the organic manures raised the soil pH, organic matter, total N, available P and 

exchangeable K, Ca and Mg status of the soil and reduced exchange acidity. The 8.00 t ha
-1

 rate produced significantly 

the highest growth parameters and uptake of N, P and K. The yield (1.13 and 1.83 t ha
-1

 for the two years respectively) 

were obtained from 8.00 t ha
-1 

which was significantly higher than other treatments. It is recommended at application rate 

of 8.00 t ha
-1

 for optimum performance of jatropha. 

Keywords: Jatropha; enpost; organic manures; nutrient uptake; primary branches; yield. 

 

INTRODUCTION  

Jatropha curcas L. is a large shrub or a small 

tree belonging to the Euphorbiaceae family. Under 

normal conditions it reaches a height of three to five 

meters, but under favorable conditions a height of eight 

to ten meters can be reached. The Jatropha is a diploid 

species with 2n, or 22 chromosomes and is not sensitive 

to day length (Heller, 1996). The bark is smooth and 

brownish to grayish, and when the plant is cut milky, 

white sap appears. The branches contain latex, and the 

seeds are toxic. The leaves are alternately arranged on 

the stem; they are bright to dark green with a length and 

width of about 6 to 15 cm and have five to seven 

shallow lobes (Heller, 1996). Jatropha is monoecious, 

meaning there are both male and female flowers on the 

same plant, and the flowers unisexual, but also 

hermaphrodite flowers occur. The Jatropha plant 

dislikes permanent wetness, and waterlogged soils 

should be avoided (Ouwens et al., 2007). Very light 

soils like sand, sandy loam and loamy sand, which dry 

very fast, require high organic matter application and 

application of nutrients (Franken, 2010). The soil 

should not be too acid or alkaline, and the pH value 

should range between 5.5 and 8.5 (Ouwens et al., 2007; 

Franken, 2010). 

 

The Jatropha plant responds positively to high 

organic matter contents in the soil, and applying of 

organic matter or organic fertilizer is therefore 

recommended (Ouwens et al., 2007). Organic materials 

are a major source of organic matter and plant nutrients. 

Studies have shown that the application of manure has 

positive effects on the physical and chemical properties 

of soil mainly due to increase in organic matter 

(Adeleye et al., 2010:  Masto et al., 2007: Yolanda et 

al., 2014). The important roles of organic matter 

include being a rich source of essential plant nutrients 

(FAO, 2005), helps in improving moisture holding 

capacity of the soil, improves soil structure, soil 

aeration, water permeability, acts as pH buffer, contains 

metal-organic matter complexes that help in making 

available micro nutrients to crop (Agboola et al., 1998: 

Udoh et al., 2005: Ikeh et al., 2013).  

 

Soil organic matter undergoes mineralization 

and releases substantial quantities of nitrogen, 

phosphorus, sulfur and smaller amount of 
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micronutrients (Rahman et al., 2013). The quantity of 

soil organic matter depends on the quantity of organic 

materials introduced into the soil either by natural 

returns through roots, stubbles, sloughed-off root 

nodules and root exudates or by artificial application in 

the form of organic manures. The suitability of organic 

manures in improving crop production has been well 

reported (Bache and Heathcote, 1970: Imasuen et al., 

2015). Continuous use of only the inorganic fertilizers 

for increasing soil nutrients is usually accompanied on 

the long term by reduction in soil organic matter, 

increase in soil acidity, leaching losses, erosion, and 

degradation of soil physical properties (Obi and Ebo, 

1995: Ojeniyi, 2000). Amendment by the use organic 

manures is considered less likely to have detrimental 

effect on soil physico-chemical properties compared 

with mineral fertilizers (Adeleye et al., 2010). In recent 

times, organic manures in conjunction with or as an 

alternative to chemical fertilizers as a source of plant 

nutrients for cultivation of field crops has received 

worldwide attention due to rising costs of chemical 

fertilizers, rapid nutrient loss of added fertilizers and 

adverse environmental impacts from inorganic 

fertilizers. Accumulation of nutrients in soils, 

particularly nitrogen, phosphorus and several 

micronutrients increases the potential for the 

degradation of surface and ground water resources, 

especially when manure application is nitrogen based 

(Edwards and Daniel, 1992: Hao et al., 2008). Organic 

manures have been proven to enhance efficiency and 

reduce the need for chemical fertilizers, to improve the 

soil fertility and soil health (Myint et al., 2010).  

 

To meet crop nutrient requirements, 

knowledge of soil characteristics following organic 

manure application is needed. Thus, it is pertinent to 

observe the some changes in soil properties and plant 

growth with time due to manuring. The study was 

carried out to observe the improvement of soil 

properties, jatropha growth, nutrient uptake and yield 

by application of organic manure 

 

MATERIALS AND METHOD 

The experiment was conducted at the 

Agricultural Vocational Training Centre, Otobi, Otukpo 

(Latitude 07 11
1
N and Longitude 08 10

1
E), Benue State 

during the 2009 and 2010 cropping seasons. The site 

was not used for any cropping activities for the past 

three years. The site is located at an elevation of 101 

meters above sea level. This Location falls within the 

Southern Guinea Savanna Agroecological zone of 

Nigeria. The soil of the experimental site was classified 

as Typic Ustropepts and Typic Haplustults (USDA) or 

Eutric Cambisols and Haplic Lixisols (FAO) (FDALR, 

1990).    

 

There were four levels of the industrial organic 

fertilizer (Enpost®). The treatments were replicated 

three times in a Randomized Complete Block Design 

(RCBD) giving a total of 12 plots with each plot 

measuring 4 x 3 m with an alley of 0.5 m between plots 

and 1m between replications. The Enpost® manure was 

incorporated into the soil two weeks before planting 

jatropha seeds. Treatments were:  0.00 (control), 4.00, 

6.00 and 8.00 t ha
-1

.
 
The land was manually cleared and 

ridged. The organic fertilizer was incorporated. Jatropha 

plant was used as a test crop. Planting was done in July, 

2009. Jatropha plants were monitored for two cropping 

seasons. The seeds were manually drilled on rows to 3 

cm depth after two weeks of incorporation of organic 

manure into the soil. The seedlings were later thinned to 

one per hole at 1 m plant –to –plant spacing three weeks 

after planting to give a plant population of 10,000 plants 

per hectare. Weeding was done manually at four weeks 

interval. 
 

 

Soil samples were collected from the plough 

layer (0 – 20 cm) at the beginning of the experiment as 

composite. After harvest of the first and second 

cropping seasons, soil composite samples were 

collected on the basis of treatments. The soil samples 

were bulked, air-dried and sieved using a 2-mm sieve 

for routine chemical analysis, as described by Carter 

(1993). Particle-size analysis using the hydrometer 

method (Sheldrick, 1993). Soil pH was determined in a 

soil/water (1: 2) suspension using a digital electronic 

pH meter. Soil organic carbon was determined by the 

Walkley and Black procedure by wet oxidation using 

chromic acid digestion (Nelson and Sommers, 1996). 

Total N was determined using micro-Kjeldahl digestion 

and distillation techniques (Bremner, 1996), available P 

was determined by Bray-1 extraction followed by 

molybdenum blue colorimetry (Frank at al., 1998). 

Exchangeable K, Ca and Mg were extracted with a 1 M 

NH4OAc, pH 7 solution. Thereafter, K was analyzed 

with a flame photometer and Ca and Mg were 

determined with an atomic absorption spectro-

photometer (Okalebo at al., 2002). Cation exchange 

capacity (CEC) was determined using the procedures 

described by IITA (1979) and modified by Anderson 

and Ingram (1996). 

  

The organic manure (Enpost®) was analyzed 

for nitrogen, phosphorus, Potassium, Magnesium, 

Calcium and Sodium.  Total N was determined using 

macro-Kjeldahl method. Available phosphorus was 

determined by Bray-1 method. The exchangeable K and 

Na were determined on a flame photometer while Mg 

and Ca were determined on Atomic Absorption 

Spectrophotometer (AAS) 

 

The leaf nutrient content analysis was done at 

week 6, 12 after planting in first season and 52 and 58 

weeks after planting in second season. Leaf samples 

were collected, oven-dried at 700°C for 24 h and 

milled. Nitrogen was determined using micro-kjeldahl 

method. Samples were dry ashed using nitric-

perchloric-sulphuric acid mixture for determination of 

P, K Ca and Mg. Phosphorus was determined using 

vanadolmolbdate colormetry, K and Na by flame 
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photometer and Ca and Mg by EDTA titration (Tel and 

Hagarty, 1984). 

 

The growth parameters (number of primary 

branches and plant height) were measured at week 6, 12 

after planting in first season and 52 and 58 weeks after 

planting in second season and yield were measured after 

harvest of each year.  

 

Data collected were subjected to analysis of 

variance (ANOVA) and significant means were 

compared using Duncan New Multiple Range Test 

(DNMRT) at 5% probability level. 

 

RESULT AND DISCUSSION 

Manurial effect on soil properties 
Initial soil analysis was carried out to assess the 

soil fertility status at the study area before the conduct of 

the experiment and also nutrient analysis of organic 

manure used. The organic manure was quite high in 

organic matter (6.82 %), calcium and recorded 3.15 % 

nitrogen, 4.01 % magnesium and 1.98 % potassium. The 

results of the initial soil and organic manure analyses are 

presented in Table 1. The soils were loamy sand, the 

values of pH was 5.83. Organic carbon was 0.98 %, 

available P was 26 ppm the cations order of abundance 

was: Ca > Mg > Na > K. The total nitrogen present was 

0.06 % indicating that it is low according to Bruce and 

Rayment (1982). In general, the fertility status of the soil 

was low for crop growth. This, according to Okore et al. 

(2005) has been attributed to the poor inherent nature of 

Nigerian soils and other environmental related 

constraints. The use of mineral fertilizers and organic 

manures are the most effective and convenient way to 

improve soil fertility. 

  

Table.1 Initial soil analysis of soil and organic manures used 

Nutrient element Soil Nutrient element Enpost 

Nitrogen (%) 0.06 Nitrogen (%) 3.15 

Phosphorus (ppm) 26 Phosphorus (%) 13.92 

Potassium (cmol/kg) 0.18 Potassium (%) 1.98 

Magnesium (cmol/kg) 1.15 Magnesium (%) 4.01 

Calcium (cmol/kg) 2.34 Calcium (%) 16.16 

Sodium(cmol/kg) 0.65 Sodium (%) 0.71 

Organic Carbon (%) 0.98 Organic Carbon (%) 6.82 

CEC (cmol/kg) 3.61   

pH (H2O) 5.83   

Exch.A (cmol/kg) 1.01   

Sand (%) 71.25   

Silk (%) 20.45   

Clay (%) 8.3   

 

Table2. Physicochemical properties of soil 

after 1
st
 and 2

nd
 year harvest. There was an increase in 

soil pH and decrease in exchangeable acidity after 

harvests in plots treated with organic manure. This 

could be as a result of mineralization of organic matter 

to release exchangeable cations. Natschner and 

Schetmann (1991) and Agbede (2010) also reported that 

application of organic manure which contains high 

exchangeable calcium; potassium, magnesium and 

sodium, and the presence of these exchangeable bases 

in soil tend to increase soil acidity value. Ano and 

Agwu (2005) also reported that organic manure 

increased soil pH and reduced exchangeable acidity and 

increased exchangeable Ca and Mg. 

 

The experimental results indicated that there 

was improvement in the soil organic matter content in all 

the treated plots with the highest (1.88 % and 1.86) 

recorded at 8.00 t ha
-1 

at the 1
st
 and 2

nd
 harvest 

respectively. 
 
The manurial effect on nutrient elements 

availability such as  of nitrogen (N), phosphorus (P), 

potassium (K), calcium (Ca), magnesium (Mg) and 

sodium (Na) in the soil after harvest were higher than 

those at the initial soil analysis except the control where 

the values decreased. Increases in soil nutrient contents 

adduced to organic manure are consistent with analysis 

recorded for manure in the present work. Adesodun et 

al., (2005) had found that application of organic manure 

to soil increased soil organic matter, N and P and 

aggregate stability. Ayuba et al., (2005) reported that 

different application rates of organic manure increased 

the soil pH, organic matter, N, available P, exchangeable 

K, Ca and Mg relative to control.  

 

There were increases in cation exchange 

capacity (CEC) in all the treatments except the control. 

Treatment 8.00 t ha
-1

 recorded the highest values of CEC 

after harvest in both cropping season. This increase in 

cation exchange capacity is responsible for the increase 

and retention of exchangeable cations as observed in this 

experiment. Ibrahim and Fadni (2013) agreed that 

organic manures increased CEC for all treatments with 

cow manure + poultry increasing CEC by 51.04% over 

control, while cow manure and poultry manure 

increasing CEC by 28.64 and 32.10%, respectively. Lal 

and Kang (1982) have also reported that the higher the 

organic matter contents of the soil, the higher the cation 

exchange capacity. This contribution of organic manure 
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to increase nutrient holding capacity of the soil is 

consistent with the findings of Davis et al., (2006) and 

Duriugbo et al., (2000). 

 

Table.2 Physicochemical properties of soil after 1
st
 and 2

nd
 year harvest 

Sample pH Org. C Total N Avail. P Exch. Cations (cmol/kg) CEC Exch. A Sand Silt Clay 

    H2O % ppm Na+ K+ Ca2+ Mg2+ cmol/kg   %   

1ST YEAR  

0.00 t ha-1 5.64 1.19 0.05 23 0.52 0.18 3.25 1.52 3.4 1 71.28 20.09 8.63 

4.00 t ha-1 6.12 1.63 0.13 27 0.6 0.28 4.47 2.12 4.4 0.96 70.25 21.04 8.71 

6.00 t ha-1 6.34 1.66 0.16 30 0.66 0.32 6.92 2.11 4.5 0.94 70.12 22.56 7.32 

8.00 t ha-1 6.21 1.88 0.18 31 0.67 0.37 7.14 2.12 5.1 0.94 69.87 18.2 11.93 

2ND YEAR 

0.00 t ha-1 5.82 1.14 0.04 18 0.47 0.15 3.04 1.41 3.31 0.99 71.54 19.22 9.24 

4.00 t ha-1 6.11 1.63 0.13 22 0.65 0.28 4.42 2.08 4.35 0.95 70.25 20.14 9.61 

6.00 t ha-1 6.31 1.61 0.14 25 0.64 0.09 6.85 2.08 4.41 0.94 70.12 21.08 8.8 

8.00 t ha-1 6.21 1.84 0.14 30 0.65 0.36 7.02 2.07 4.86 0.94 70.04 17.85 12.11 

 

Manurial Effect on Growth Parameter 

The statistical analysis of the data (Table 3) 

showed that organic manure significantly affected 

number of primary branch. The maximum number of 

branch was recorded in plots treated with 8.00 t ha
-1

 

while the lowest number of branch was recorded in 

plots treated with no organic manure (control) which 

was statistically lower than all the plots treated with 

manure. The highest number of primary branch was 

recorded in the plot treated with 8.00 t ha
-1

 organic 

manure could be high nitrogen availability to the plant 

due to the application of poultry manure. The increase 

in the number of branch with increase rate of organic 

manure application due the direct role in plant nutrition 

the result also agree with Khalil et al.. (2005) who 

reported that organic manure having high nitrogen that 

improve the vegetative growth and make the nutrient 

available to the plant under stress condition. Also, 

Michael et al., (2010) reported that organic manure has 

been found to enhance the number of leaves in lettuce 

by providing sufficient amount of nutrients that 

accelerate the growth of leaves. 

 

Table.3 Manurial effect on growth parameter 
 Number primary branches Plant height (cm) Leaf area (cm2) 

Treatments 6WAP 12WAP 52WAP 58WAP 6 WAP 12WAP 52 WAP 58 WAP 6 WAP 12 WAP 52 WAP 58WAP 

0.00 t ha-1 4.00b 5.00c 7.00c 8.67c 38.27b 59.60b 143.57d 162.60c 137.80c 145.53c 144.53c 146.10c 

4.00 t ha-1 5.67a 7.00b 9.33b 10.00b 50.10a 72.20a 157.50c 177.20b 146.77b 150.53b 149.13b 151.03b 

6.00 t ha-1 6.67a 8.67a 11.67a 13.00a 53.30a 73.13a 160.47b 180.87ab 147.43b 151.07b 152.43a 150.90b 

8.00 t ha-1 7.00a 9.33a 12.00a 13.33a 54.27a 73.37a 169.73a 182.70a 153.97a 156.37a 155.83a 155.13a 

Values with different letters in columns are significantly (P = 0.05) different. 

WAP=Weeks after planting. 
 

Organic manure appears to have significant 

effect on plant height (Tab. 3). At 6 and 12 WAP, 

application of 8.00 t ha
-1

 recorded the tallest plant 

(54.27 and 73.37 cm respectively) and statistically 

similar to other plots that received organic manure but 

statistically higher than control that recorded shortest 

plants. Application of 8.00 t ha
-1

 obtained 169.73 cm 

height which was statistically higher than all the 

treatments at 52 WAP while at 58 WAP, it was 

statistically similar with 6.00 t ha
-1

 and they were higher 

than the control that recorded the shortest plant. This 

shows that poultry manure was easily available and in 

the best form for easy absorption by the plant roots, 

hence there was a boost in the morphological growth of 

the plant. The result corroborated with the findings of 

Ajari et al., (2003) in okra production in which they 

reported that organic manure especially could increase 

plant height of crops when compared with other sources 

of manures. The poor development of vegetative 

characters observed in treatment without manure 

(control) further confirmed the report of Akanbi et al 

(2000) and Akanbi 2002, that nutrient, availability 

especially nitrogen determine plant vegetative grow. 

The data regarding leaf area is presented in 

Table 3. The statistical analysis of the data showed that 

organic fertilizers significantly affect leaf area. The 

highest leaf area (153.97, 156.37 and 155.13 cm
2
) at 6, 

12 and 58 WAP were obtained in plots treated with 8.00 

t ha
-1

 which was statistically higher than other 

treatments while the lowest leaf area was obtained in 

plots treated as control. The highest leaf area was 

recorded in plots treated with poultry manure could be 

due to efficient nitrogen availability as a result the plant 

uptake more nitrogen and in turn larger leaves were 

observed. The results also agreed with the Balyeri et al., 

(2016) they studied that organic manure influenced 

growth, yield and nutritional quality of containerized 

aromatic pepper (Capsicum annuum L., var ‘Nsukka 

Yellow’). They concluded that the poultry manure 

increased the leaf area due to sufficient nitrogen 

availability which in turn improve the vegetative 

growth of the crop these finding are 
also

 confirmed by 

Shah et al., (2016) who found greater leaf area with the 

application of organic manure. 
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Manurial effect on N, P and K uptake by Jatropha 

Leaves 

Application of organic manure significantly (P 

≤ 0.05) affected N, P and K concentration in Jatropha 

leaves (Tables 4). The nitrogen uptake at 6, 12 and 52 

had similar trend where 8.00 t ha
-1 

had the highest 

concentration of uptake and statistically higher than 

treatments 0.00 t ha
-1 

and 4.00 t ha
-1 

but the same 

statistically with 6.00 t ha
-1

. At 58 WAP, the plots that 

received 6.00 t ha
-1 

and 8.00 t ha
-1 

of organic manure 

were statistically higher than other plots. The control 

(0.00 t ha
-1

) had lowest N uptake and statically lower 

than other treatments. It was observed that increased 

rate of organic manure increases N uptake. Increased 

uptake of N with higher dose of organic manure has 

been reported by several workers Sudha and Chandani 

(2002), Preetha et al., (2005). 

 

Phosphorus uptake in Jatropha leaves at 6 

WAP showed significant difference, plots that received 

8.00 t ha
-1

 obtained highest uptake (0.39 %) and 

statistically higher than other treatments except 6.00 t 

ha
-1

. At 12 and 52 WAP, 8.00 t ha
-1

 recorded highest 

uptake and statistically higher than other treatments. At 

58 WAP, the trend is similar to 6 WAP. In all the 

treatments, control recorded lowest uptake and 

statistically lower than other plots that received organic 

manure.

 

Table 4: Nutrient uptake by Jatropha plant (%) 

 
Nitrogen Phosphorus Potassium 

Treatment

s 

6 

WAP 

12 

WAP 

52 

WAP 

58 

WAP 

6 

WAP 

12 

WAP 

52 

WAP 

58 

WAP 

6 

WAP 

12 

WAP 

52 

WAP 

58 

WAP 

0.00 t ha-1 2.11c 2.18c 2.34c 2.37c 0.27c 0.31c 0.35c 0.36c 2.23d 2.26c 2.33c 2.36c 

4.00 t ha-1 2.42b 2.49b 2.58b 2.59b 0.34b 0.39b 0.44b 0.46b 2.88c 3.01b 3.24b 3.28b 

6.00 t ha-1 2.48ab 2.53ab 2.65ab 2.65a 0.38ab 0.41b 0.46b 0.48ab 3.21b 3.33a 3.39a 3.42a 

8.00 t ha-1 2.53a 2.57a 2.68a 2.68a 0.39a 0.46a 0.52a 0.51a 3.26a 3.36a 3.42a 3.46a 

Values with different letters in columns are significantly (P = 0.05) different. 

WAP=Weeks after planting. 

 

Potassium uptake at 6 WAP (3.26 %) was 

highest with the plots that received 8.00 t ha
-1

 and 

statistically higher than all other treatments. Treatments 

6.00 t ha
-1

 and 8.00 t ha
-1

 were statistically similar at 12, 

52 and 58 WAP and were higher statistically than other 

treatments. All plots treated with organic manure were 

statistically higher than the control which had no 

organic manure 

 

Increased of K uptake was noticed with 

increased rate of organic manure. This observation was 

in agreement with Sharma and Mittra (1991) who 

reported increased K uptake with higher doses of 

organic manure. 

 

Increase in the soil nutrient availability due to 

the application of organic manures might have led to 

higher N, P and K uptake. In addition, organic manure 

contained N, P and K resulting in release of higher 

quantities of these nutrients upon decomposition. Ojo et 

al., (2015) reported increases in the levels of P and N in 

maize plant tissues due to incorporation of poultry 

manure into the soil. This was linked to high content of 

N, P and K in poultry manure which are released upon 

its decomposition. Nahar et al., (2008) and Mandal et 

al., (2009) reported that organic manures incorporated 

into soil decompose and increase soil nutrient status 

thereby enhancing nutrient uptake by plants. Ewulo et 

al., (2007) and Khaled et al., (2012) reported that 

application of organic manures enhanced uptake of N, P 

and K by plants.  

   

 

 

 

Table 5: Manurial effect on plant yield t ha
-1

 

Treatment 2009 2010 

0.00 t ha
-1

 0.42c 1.21d 

4.00 t ha
-1

 0.94b 1.58c 

6.00 t ha
-1

 1.00b 1.66b 

8.00 t ha
-1

 1.13a 1.83a 

 

Manurial Effect on Seed Yield 

In general, Jatropha crop undergoing various 

rates of organic manure exhibited increased yield of 

seeds in comparison to the control; the maximum 

increase being recorded in plants undergoing 8.00 t ha
-1

 

treatment where the seed yield was 1.13 t ha
-1

 which 

was significantly higher than yield obtained from all 

other treatments in 2009 cropping season (Table 5). 

Treatments 4.00 and 6.0 t ha
-1

 obtained yield of 1.00 

and 0.94 t ha
-1

 respectively which were statistically 

similar and higher than the control. The yield of 1.83 t 

ha
-1 

was recorded at 8.00 t ha
-1

 of organic manure which 

was significantly different from all treatments in 2010 

cropping season. The control obtained the lowest 

Jatropha seed yield in both cropping seasons. The 

observed improvement in the yield of Jatropha could be 

attributed to the ability of the manure to increase soil 

nutrient thereby increasing Jatropha yield. This result 

agreed with Sharma (2004), who reported that organic 

manure improves plant height, cob size, grain yield and 

weight of maize. The yield increase with an increase 

organic manure rates suggests that the manure supplies 

nutrients that enhanced vigorous growth, which are 

important indices that culminate in increase in yield. 

This result agrees with Reddy et al., (1990) who 

reported that application of higher doses of nitrogen 

resulted in higher seed yield. It also inconformity with 

Aliyu (2002, 2003) who reported significant response in 
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yield to different types and rates of manure 

applications. Application of organic manure to soils 

with low fertility status enhanced favourable yield and 

growth parameters, which could be due to their rich 

nutrient concentrations. This finding agreed with the 

work of Moyin-Jesu and Ojeniyi (2006), which reported 

a rapid response in the yield and growth of okra with 

the application of organic manure. Hence, this finding 

highlighted the importance of organic fertilizer use for 

the enhancement of soil and crop productivity in the 

tropics. 

 

CONCLUSION 

The findings of this study showed that organic 

manure (enpost) improved the chemical properties of 

the soil and enhanced the agronomic performance of 

Jatropha plant. Nutrient uptake and seed yields were 

found in this study to peak when application rate of 

organic manure reached 8.00 t ha
-1

. Application of 

organic manure at this rate is therefore recommended 

for Jatropha production as it gave maximum values of 

performance parameters and nutrient uptake. 
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