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ABSTRACT  

Spacing methods and soil characteristic impact on the establishment of 

Jatropha curcas propagated from seeds in Jos were assessed and analyzed. A 

pitting hole of 30 x 30 x 30cm was dug (Gubilz et al. 1999). Two hundred and 

eighty seedlings were sample out and transplanted, the research was conducted 

in a 32 fraction randomized complete block design with three plots of P1, P2, P3, 

and T1, T2, T3. Soil samples were taken in 12 replicates from each of the 

segmented plot at 0-15cm depth with the aid of a soil auger. The soil fine 

fraction were taken for laboratory analyse the physical and chemical properties 

of the soil sample, sand silt, clay, pH organic carbon. Nitrogen, Phosphorus, 

Magnesium, Potassium and Calcium. The parameters assessed include the 

following leaf count, stem diameter, plant height, crown length and crown 

width. Data collected were clarified using tables bar charts and subjected to 

analysis of variance (ANOVA) while significant mean were separated with the 

duncan’s multiple range test (DMRT) using SPSS 16.0. The result obtained from 

the research is as follows Table 4.1 show that the effect of plot on plant hight 

was revealed in plot 3 with 37.80. The mean value of the soil parameters on the 

experimental plots are P1 = 1.863, P2 = 1.332 and P3 = 1.560. 
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INTRODUCTION  

Jatropha curcas belongs to the family euphorbiaceae and commonly found in Africa, 

Asia and Latin America, it is a shrub and is known as “lapalapa” in Yoruba language 

(Burkill, 1994). This species is regarded as multipurpose crop due to its usefulness as 

medicine, fertilizer, and more importantly as a source of biodiesel. There is growing 

interest in Jatropha curcas as biodiesel “miracle tree” to help alleviate the energy 

crisis and generate income in rural areas of developing countries. Curca soil has shown 

promise as a source of energy. Sustainable supply of renewable and environment-

friendly energy like biodiesel is among the most talked-about topics (Mike, 2008). 

Jatropriate is becoming a poster child among some proponents of renewable energy 

and appropriate technology, especially a soil bearing, drought resistant tree for 

marginal lands for small farmers. To be economical as a biodiesel fuel, Jatropha must 

be produced in volume, and those who stand to profit the most are the processors, 

retailers and the middle-men (Mike, 2008). 

Biodiesel is methyl or ethyl ester of fatty acid made from vegetable oil (both edible 

and non-edible) and animal fats. The global biodiesel demand is expected to be uptrend 

due to the increase of global fossil fuel price. In Malaysia, a few biodiesel mills 

blended with palm oil (edible oil) were established to cater for the world demand. 

Since the world is in short supply of edible oil, it was suggested biodiesel should be 

blended with non-edible oils obtained from plant species, such as J. curcas. At the 

moment, the Malaysian government through the ministry of Plantation Industries and 

Commodities is promoting J. curcasas a biodiesel tree for plantation (Chia and Pang, 

2008) There is a great amount of marginal land in Nigeria that is not being used and 

where Jatropha could be grown, however, most often these lands are for communal 

use to graze/browse livestock. Jatropoha is toxic to livestock weedy and not a good 

species to use in agro-forestry system except as living fences to protect food crops 

from livestock and jatropha wood is of little value for fuel wood and charcoal 

(Mike,2008). 

Carbon sequestration is the capture of carbon dioxide (CO2) and may refer specifically 

to the process of removing carbon from the atmosphere by vegetative cover and 

depositing it in a reservoir such as soil when carried out deliberately, this may also be 

referred to as carbon dioxide removal, which is a form of geo-engineering (Kingsley 

et al.,.2011). Importantly, the carbon dioxide is an influential gas leading to climate 

change. Estimating ground biomass content is necessary for considering total carbon 

content stored in forest ecosystem. Biomass density of each area in the forest widely 

varies acceding to weather, soil, topography, and forest utilization (Houghton, 2005). 
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Advocate of biofuel argue that, the efficient use of biomass, will not lead to carbon 

dioxide concentration in the atmosphere since plated crops- the primary source of 

biomass will absorb any carbon dioxide produce. Bio fuel includes any solid, liquid, 

or gaseous fuel produced either directly from plant or indirectly form organic 

industrial, commercial, domestic or agriculture waste. Maize, soya beans, rapeseed, 

sorghum, arundo, as well as Jatropha curcas are some of the leading plants suitable for 

bio fuel (kumarsukhadeo, 2006). The specific objectives of the study are to: determine 

soil characteristics before transplanting the seedlings, compare growth parameters 

across different spacing methods and evaluate the influence of spacing on the growth 

parameters 

 

MATERIALS AND METHODS  

Study site 

The experiment was carried out at the Federal Department of Forestry, Federal Ministry of 

Environment experimental field, opposite University of Jos main campus, Bauchi road, Jos, 

Plateau State, Nigeria. The area lies in the Northern Guinea Savannah zone. The soil is sandy 

loam, light to darkish in colour. It is located on latitude 90 57’N and longitude 80 54’E on the 

latitude of about 118cm above mean sea level. The mean annual rainfall of the area is between 

1200mm and 1250mm and mean temperature of 230C – 250C (University of Jos meterological 

station  2000). 

 

Materials 

The materials used for  both the seedlings establishment and the field work are as follows; 

hoe, shovel wheel barrow, garden trowel and polythene bags, axe, machete, cutlass, Soil 

Augar, weighing machine, Oven, pegs(24). 36 core rings, Nylon and masking tape. 

 

Sources of Information/Materials 

The information for this project was sourced from both the primary source and the secondary 

sources. The primary source involves the direct effort of the researcher on the field. In the 

secondary source, the information was sourced out form the internet. Conference proceedings 

and Journals. A processed seeds of Jatropha Curcas for this experiment was obtained from 

Forestry Research institute of Nigeria-shelter belt out station, Kano, Kano State.  

 

METHODS 

Seedlings Stage 

Six hundred and sixty-three seedlings were raised for this work at the Federal College of 

Forestry staff quarters, Jos. A potting mixture of rivers sand, top soil and organic manure in 

the ratio 1:2:1 was used. Prior to the sowing, the seeds viability test was carried out using 

floating method in which the bad seeds were separated and discarded. Two seeds were sown 

in a pot. The number of germinated seeds was recorded for the evaluation of germination 

percentage. 
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Sampling Method 

For the purpose of this study, soil samples were taken in 12 replicates from each of the 

segmented plots at 0 – 15cm depth with the aid of a soil auger. The soil samples were air-dried 

in the laboratory, sieved using 2mm diameter sieve and the fine earth fractions were taken to 

the Soil sciences Laboratory, Amadu Bello University Zaria for the analysis of the soil’s 

physical and chemical properties. 

 

Field Procedure 

Land clearing was done using cutlass and hoe. It was measured and demarcated with pegs. 

The dimension was 15 square meters. The pitting holes for the transplanting were 30 x 30 x 

30 cm (Gubits et al, 1999). Two hundred and eighty-eight seedlings were transplanted on site 

of which 24 plants per treatment, 72 plant per plot were randomly selected for data collection. 

In order to achieve the stated objectives growth parameters were measured every month 

starting from the third (3rd) month after transplanting.  

 

Parameter to be assessed 

The parameters that were assessed include the following: leaf count, stem diameter (cm), plant 

height (cm), crown length (cm) and crown width (cm). Soil analysis was also carried out to 

determine the following soil properties; texture (sand, silt and clay), bulk density, pH, organic 

carbon, nitrogen, available phosphorus, exchange bases (calcium, magnesium, potassium and 

sodium), exchangeable acidity (hydrogen + aluminum), cation exchange capacity, carbon 

fractions and structural stability. Wet mean weight diameter (MWD) index was used to 

determine the structural stability. Comparison of the results obtained has been discussed, 

taking into recognizance the spacing methods used.  

 

Experimental Design and Layout  

The research was conducted in a 32 factorial randomized complete block design with three 

replications, involving three spacing methods (1m x1m, 1.5mx1.5m and 2m x2m) and three 

plots (Plot 1, Plot 2 and Plot 3) with three replicates. Thus a total number of Eight (8) plants 

per replicated making a total number of 24 plant per treatment and 72 plant per plot. 

 

Statistical Tool and Data Analysis 

Data collected were classified using tables and bar chart and thereafter subjected to analysis 

of variance (ANOVA) while the significant means were separated with the Duncan’s multiple 

range test (DMRT) using SPSS 16.0 

 

RESULTS AND DISCUSSION 

Results 

The results of this research study are presented in Table 1 and 2. The mean values of leave 

count in all the plots are shown in table 1 and 2. Plot 2 had the highest value of 14.83, followed 

by plot1 (13.73) and the least was 12.80 for plot 3. In table 1, plot 1 have the highest stem 



 

 

International Journal of Environmental Design & Construction Management  

                   Published by Cambridge Research and Publications 

 

                                                                  IJECM ISSN-2325-9884(Print) 

 

 

167 

Vol. 19 No. 4 

September, 2020. 

diameter with a value of 1.21cm, plot 3 (1.20cm) and plot 2 (1.18cm) while in the spacing 

used, spacing 1m x1m have the highest value with 1.23cm followed by spacing 1.5mx1.5m 

1.20cm and spacing 2m x 2m with 1.15cm (Table 2). Table 1 shows the mean values of the 

plant height on the plots plot 3 had the highest number of plant height with 37.80cm, while P2 

(31.37cm) and P1 (24.14cm). Also spacing 1.5mx1.5m have the highest spacing with 32.87cm 

while spacing 2m x 2m gave 32. 30cm and 1m x 1m 28.15cm (Table 1 and 2). 

For the crown height, plot 3 had the highest value of 17.74cm. while P2 had 13.79cm and P1 

(1.1.18) as shown in Table 1 and spacing 1m x 1m gave the highest crown height with a 

number of 15.04cm while spacing 1.5x1.5m had 14.94cm had 14.94cm and spacing 2m x 2m 

had 12.73cm. In table 1 and 2, the highest value of crown width was recorded in plot three 

(33.28cm), followed by P1 (32.30) and P2 (28.50) had the least value. Spacing 1m x 1m have 

the highest spacing with a total number of 32.93cm, while 1.5 x1.5m spacing have 30.71cm 

and 2m x 2m spacing have 30.44cm (Table 1 and 2). 

 

Table 1: effect of experimental plots on the growth parameters. 

Plot LC SD PH CH CW 

P1 13.73a 1.21a 24.14c 11.18b 32.30ab 

P2 14.83a 1.18a 31.37b 13.79b 28.50b 

P3 12.80a 1.20a 37.80a 17.74a 33.28a 

SE± 0.95 0.07 1.6 1.03 1.46 
 

 

From table 1, it was observed that the experimental plots had no significant effect on the leave 

count and stem diameter, however, their significant effects were revealed in plant height, 

crown height and crown width at 5% probability level. 

 

Table 2: effect of spacing on the growth parameters. 

Spacing LC SD PH CH   

1m x 1m 14.07a 1.23a 28.15a 15.04a 32.93a 

1.5 x 1.5m 14.53a 1.20a 32.87a 14.94a 30.71a 

2m x 2m 12.77a 1.15a 32.30a 12.73a 30.44a 

SE± 0.95 0.07 1.6 1.03 1.46 

 

Spacing on the other hand, shown no significant effect on all the growth parameter measures 

at 5% probability level (table 2). 

 

Table 3: Mean values of the soil parameters on the experimental plots 

Soil  

Parameter 

Plot 1 MEAN PLOT 2 MEAN PLOT 3 MEAN 
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Sand (g/kg) 680 600 640 660 700 800 700 7.33.3

3 

680 720 680 693.3

3 

Silt(g/kg) 220 240 260 240 200 120 200 173.33 220 200 220 213.33 

clay(g/kg) 100 100 100 100 100 80 100 93.33 100 80 100 93.33 

TC SL SL SL SL SL SL SL SL SL SL SL SL 

BD G/CM3 1.81 1.83 1.80 1.82 1.86 1.83 1.91 1.87 1.67 1.94 1.83 1.81 

PHW(W/V 5.6 5.6 5.6 5.60 5.6 5.8 5.7 5.70 5.7 5.6 5.2 5.50 

PHc(W/V) 4.3 4.3 4.4 4.33 4.6 4.6 4.6 4.60 4.5 4.6 4.2 4.43 

OC(g/kg) 5.9 6.1 10.2 7.40 5.2 4.3 7.9 5.80 7.2 6.8 10.4 8.13 

N (g/kg) 0.74 0.7

6 

1.28 0.93 0.65 0.54 0.99 0.73 0.9 0.85 1.3 1.02 

AP(mg/kg) 2.28 3.15 5.6 3.68 4.9 5.08 5.78 5.25 5.6 9.1 6.8

3 

7.18 

Ca(cmol/kg0 1.6 1.2 2.2 1.67 1.6 1.4 1.8 1.60 2.2 2.0 1.8 2.00 

Mg(cmol/kg) 0.43 0.3

2 

0.59 0.45 0.43 0.38 0.49 0.43 0.59 0.54 0.4

9 

0.54 

K(cmol/kg) 0.13 0.12 0.15 0.13 0.12 0.08 0.15 0.12 0.09 0.08 0.11 0.09 

Na(cmol/kg) 0.09 0.0

4 

0.1 0.08 0.06 0.06 0.08 0.07 0.06 0.09 0.0

3 

0.06 

H+AL(cmol/kg

) 

1.2 1.4 1.4 1.33 1.4 1.6 1.4 1.47 1.4 1.6 1.8 1.60 

CEC(cmol/kg) 8.3 8.3 10.1 8.90 7.9 6.4 9.1 7.80 8.8 7.5 10.1

8 

8.83 

OCa (g/kg) 1 1.9 3.1 2.00 1.7 0.6 1.3 1.20 2.3 1.5 2.7 2.17 

OCb(g/kg) 4.6 7.5 5.6 5.90 0.6 0.2 2.7 1.17 3.3 4 4.2 3.83 

OCc(g/kg) 9.8 11.5 8.6 9.97 8.4 6.1 7.7 7.40 12.3 9.2 15.1 12.20 

OCd(g/kg) 8.6 12.4 9.6 10.2

0 

10.5 12.4 11.3 11.40 13.2 12.4 15.7 13.77 

MWD 1.87

7 

2.16

1 

1.55

2 

1.86

3 

1.35

9 

1.73

6 

0.90

1 

1.332 1.49

7 

1.57

3 

1.61

0 

1.560 

 

 

DISCUSSIONS 

The study cover the influence of soil and spacing on the growth of Jatropha curcas on three 

different plots, plot one, plot two and plot three using three differed spacing 1m x 1m, 1.5m x 

1.5m and 2m x 2m, soil parameters were analyze in order to determine the physical and 

chemical compostion of the element present in the three plots. Main field is prepared by 

diggind small pits of 30 x 30 x 30cm with pit field with soil and compost organic manure at 

the rate of 1000g per poly bag plus 400g soil (Gubtz et al, 1999). Results from the study show 

that experimental plots had no significant effect on all the growth parameters assessed. 
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Spacing on the other hand show no significant effect on all the growth parameter assessed. 

That may be due to the fact that the Jatropha plants had not been fully established in the soil 

within this one year of the experimental duration. The study lies in the Northern Guinea 

Savanna Zone. The soil of the area is sandy loam light to darkish in colour, it is located on 

latitude 9057’N and longitude 8054’ E on latitude of 118cm above mean sea level. The mean 

annual rainfall of the area is between 1200mm and 1250mm and  mean sea temperature of 

230-250C (University of Jos Metrological Station 2000). Jatropha curcas can grow well on the 

land with a wide range of characteristics and is recommended to be able to adopt to dry area 

as well as to marginal land Heller, 1996, open show 2000). Jatropha curcas has been use for 

much time as a natural remedy and medicine Jatropha curcas is a known herbal drug of urine 

medicine, it is a potential source of herbal drug in dental complaints the milk sap of Jatropha 

curcas is used in mesoamerica for the treatment of different damato-mucosal diseases 

(Kaushik et al., 2007). 

 

CONCLUSION 

The study observed the influence of soils and spacing on the growth of Jatropha curcas. Plot 

three and spacing 1.5 x 1.5 had much influence on the growth parameters assessed. It can be 

concluded that this spacing should be considered in raising Jatropha curcas in the field  

 

RECOMMENDATION 

In order to increase the plantation of Jatropha curcas the following recommendations are 

made; 

• Farmers should adopts a method of growing Jatropha curcas on a separate piece of 

land.  

• Local industry for Jatropha curcas  circuit oil should  be established 

• There will be significant variability in the influence of spacing on carbon sinking 

capacity of Jatropha curcas  on  the plots 
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