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ABSTRACT 

Growth and yield of Jatropha curcas are low due to poor soil fertility and agronomic practices. An 

experiment was conducted at the Crop Garden of the Department of Crop Protection and Environmental 

Biology (CPEB) University of Ibadan on dry matter accumulation and growth analysis of Jatropha curcas as 

influenced by application of manure. Poultry Manure at 10, 20 and 40 t/ha and Cow Dung at 10, 20 and 40 

t/ha (P5, P10, P20, P40 and C5, C10, C20, C40) with control (0 t/ha, M0) were evaluated (5 kg soil; 1 

plant/pot)in a Completely Randomised Design. Dry weight and leaf area were obtained at monthly intervals 

to calculate: Relative Growth Rate, Net Assimilation Rate, Leaf Area Ratio and Leaf Area Duration using 

the formulae of Roderick (1978).The result showed that treatments P40, C40, P20 and C20 had the highest 

leaf dry weight (47.67g, 48.71g, 48.91g and 48.11g), while control had the least(23.30g), P40 had the highest 

stem dry weight (89.13g) which was not significantly higher than stem dry weight of C40 (86.56g), P20 

(85.95g) and C20 (80.85 g) and control had the least stem dry weight of 51.78g.Treatment C40had the 

highest root weight (40.50g) and control had the least value of 25.41g.The net assimilation rate (NAR), 

relative growth rate (RGR), leaf area ration (LAR) and leaf area duration (LAD) showed that the RGR were 

higher between 6 and 8 weeks across all the levels. The NAR increased as the level of manure increased. 

Leaf area duration increased as the plant grew older across all levels while P5, C5 and control had the least. 

Leaf area ratio was 20.14(cm
2
/g) on control and 33.49(cm

2
/g) and 39.54 (cm

2
/g) on P40 and C40 respectively 

at last observation. Application of manure up to 20t/ha increased the dry matter accumulation and growth of 

Jatropha curcas. 
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INTRODUCTION 

Jatropha curcas is a deciduous large shrub that can 

be 3-5 m tall (Tewari, 1994; El-quesni et al., 2013). 

It is known as physic nut. Species found in Nigeria 

is wild (Yammama, 2009) and it is called ‘Botunje’ 

or ‘Lapalapa Funfun’ in Yoruba language, 

‘Binidazugu’ in Hausa and ‘Mpianya’ in Igbo 

language. Jatropha curcas adapts easily to various 

climatic and soil types, it can endure drought, 

salinity of soil and, thus, can be used to green up 

barren wastelands and also it is suitable for 

preventing soilerosion (Jones and Miller, 

1992).Also out of all plants species that yield oil 

that can be used as biodiesel, Jatropha curcas has 

been recognized as being the preferred oil seed 

producing plant, due to high oil recovery and 

quality of oil (FAO, 2008). Jatropha oil is an 

important product from the plant. Biodiesel is a 

major substitute for mitigating greenhouse gas 

emissions (Lopez et al., 1997). In addition Jatropha 

seed oil can be used in treating some human and 

veterinary diseases; it also exhibits some pesticides 

properties (Nwosu and Okafor, 1995; Oyi et al., 

2007). 
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Growth is a vital function of any plant and is an 

indication of a gradual increase in number and size 

of cells. Growth analysis is commonly used to 

determine success of species in various habitats, 

competition among species, genetic differences in 

yield and effects of treatment on crops (Olaniyan, 

2013). Growth analysis is the most simple and 

precise method to evaluate the contribution of 

different physiological indices of plants. Total dry 

matter is the spatial and temporal integration of all 

plant processes; rate of dry matter accumulation is 

the product of total incident solar radiation, the 

absorption of incident solar radiation by the crop 

canopy and the efficiency of conversion of absorbed 

solar radiation into plant dry matter. 

Fertiliser is a major source of plant nutrients in crop 

production and most crops respond to fertiliser 

application based on need (Adediran et al., 2003).  

A plant could benefit and manifest to its full 

potential if it was supplied with appropriate types 

and amounts of nutrients Akanbi and Togun 

(2002).Animal wastes have been utilised effectively 

as fertiliser for centuries and poultry manure and 

cow dung have long be recognized as perhaps the 

most desirable of these natural fertilisers because of 

their high nitrogen content (Sloanet al., 2009 

Adeoye et al., 2004). 

Plant growth and yield are to a large extent 

influenced by application of fertilisers (Hussein et 

al., 2012).This research work is aimed at examining 

the effects of organic fertiliser application on 

growth and yield of Jatropha curcas. 

 

MATERIALS AND METHODS 

Study Area 
The studies were carried out at the Crop Garden of 

the Department of Crop Protection and 

Environmental Biology (CPEB) University of 

Ibadan. Ibadan is located between longitude7
0
 234

” 

N to 7
0
 396

”
 N and latitude 3

0  
550” E to 3

0
 916

”
 E. 

Elevation: 231m above sea level (Wikipedia). The 

experiment was 2 x 5 (2 manure types at 5 levels) 

factorial using poultry manure (P) and cow dung 

(C) at five different levels. The treatments were in a 

Completely Randomized Design (CRD) replicated 

four times. The factorial combination of the 

treatment gave a total of 10 pots per replicate; each 

pot was duplicated four times to give room for 

monthly assessment of dry weight and leaf area. 

Pots of 5 liters size were filled with 5kg soil and 

equivalent weight of 5, 10, 20 and 40 t/ha of  cured 

poultry manure (P5, P10, P20, P40) and cow dung 

(C5, C10, C20, C40) were added into each 

designated pot while 0t/ha served as control (M0). 

The manure was allowed to incubate in the soil for 

two weeks to give room for its stabilization. Seeds 

of Jatropha curcas were sown at two seeds per hole 

at a depth of 3cm. Watering was carried out to 

maintain the soil at field capacity. After two weeks 

thinning was done as required to have 1 seedling 

per pot. Manual weeding was carried out at 14 days 

interval and white flies were controlled with 

Cypermethrin at the rate of 2L/ha according to 

manufacturer recommendation, to prevent damage 

to the plant when infestation was noticed. At 8 

WAS (weeks after sowing). Leaf Area (cm
2
) was 

measured using Tayo and Togun (1984) method. 

Plant dry matter was obtained by partitioning plants 

into leaves, stem and root and put in the oven set at 

80
ᵒ
C to dry to constant weight so as to calculate 

plant growth. This was done at monthly interval 

until 28weeks after sowing(WAS) when flower 

buds were noticed. The dry weights were used to 

calculate the following growth parameters: Relative 

Growth Rate (RGR), Net Assimilation Rate (NAR), 

Leaf Area Ration (LAR) and Leaf Area Duration 

(LAD) using the following formulae (Roderick, 

1978). 
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Where: 

W1 = Weight at T1;  

W2 = Weight at T2;  

T1 = Time at 1
st 

Sampling Period;  

T2 = Time at 2
nd

Sampling Period;  

LA1 =Leaf area at T1;  

LA2 =Leaf area at T2 

 

Data Analysis 

Data collected were analysed using analysis of 

variance (ANOVA) and significant means were 
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separated using Duncan Multiple Range Test 

(DMRT) at p0.05. 

 

RESULTS  

The physical and chemical properties of the manure 

and soil used for the experiment are shown in 

Tables 1 and 2. The laboratory analysis of the 

poultry manure and cow dung used in the 

experiment showed that cow dung had higher 

carbon (7.41%) than poultry manure (5.97%). The 

percentage nitrogen in poultry manure (1.66) was 

higher than that of cow dung (1.06).The soil used 

for the experiment was loamy sand by texture; the 

soil in the experimental pot was moderately alkaline 

(pH 7.10). The Cation Exchange Capacity (CEC) 

seemed to be adequate (21.40%) due to the high 

level of Calcium in the soils. Organic Carbon, total 

Nitrogen and available Phosphorus content were 

3.78%, 0.51% and 25.35%. 

 

 

                         Table1: Properties of manure used in the experiment on Jatrophacurcas 

Properties Manure 

 Poultry Manure (%) Cow dung (%) 

C 5.97 7.41 

N 1.66 1.06 

P(Avail) 2.43 0.48 

K 1.98 1.97 

Na 0.68 0.60 

Ca 3.95 0.13 

Mg 3.73 0.38 

 

Table 2:   Physical and chemical properties of pre-cropping soil used in the experiment on Jatropha curcas 

 

 

The dry matter accumulation of Jatropha curcas in 

response to manure application is shown on Table 

3.Treatments P40, C40, P20 and C20 had the 

highest leaf dry weight (47.67g, 48.71g, 48.91g and 

48.11g).The control had the least leaf dry weight 

(23.30g) which was significantly lower than other 

treatments. Stem dry weight followed a similar 

trend as the leaf dry weight, P40 had the highest 

Properties
 

Pot experiment 

Sand (%) 89.80 

Clay (%) 5.40 

Silt (%) 4.80 

C (%) 3.78 

N (%) 0.51 

P(Avail, %) 25.35 

Base salt (%) 99.75 

C E C (%) 21.40 

K (%) 0.36 

Na(Cmol
1
) 0.94 

Ca (Cmol
1
) 14.50 

Mg (Cmol
1
) 5.54 

 pH 7.10 

Textural 

class 
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weight (89.13g) which was not significantly higher 

than C40 (86.56g), P20 (85.95g) and C20 

(80.85g).Control had the least stem dry weight of 

51.78g although not significantly higher than P5 

and C5 (60.61g and 61.50g). In terms of root dry 

weight, C40had the highest root weight, (40.50g), 

which was not significantly different from P40 

(37.61g), P20 (35.96g) and C20 (32.82g).Control 

still had the least value of root dry weight but not 

significantly lower than P5 (27.25g), P10 (29.01g), 

C5 (28.66g) and C10 (30.46g) atp0.05. 
 

                    

                  Table 3: Effect of manure on Jatropha curcas dry weight (g) 

Mean having different letters among treatments are different significantly at P0.05 with DMRT 

Where; Mo = Control experiment, t/ha; P = Poultry manure, t/ha; C = Cow dung manure, t/h 

 

The effects of organic fertilizer types and rate on 

plant growth analysis are indicated in Table 4. The 

net assimilation rate (NAR), relative growth rate 

(RGR), leaf area ration (LAR) and leaf area 

duration (LAD) showed that the RGR were higher 

between 6 and 8 weeks across all the fertilizer level. 

It started decreasing as the plant grew older. The 

control, P5 and C5 had the least RGR. The NAR 

started increasing as the plant grew older from 8 to 

28 weeks. It also increased with increase in the level 

of manure application. Poultry manure also 

enhanced NAR. Leaf area ratio decreased with age 

of the plant; it followed a similar trend as NAR by 

increasing as the level of fertilizer applied 

increased. Leaf area duration increased as the plant 

grew older across all the fertilizer levels while P5, 

C5 and control had the least. 

 
  

Treatment, t/ha Leaf dry weight(g) Stem dry weight(g) Root dry weight(g) 

M0 323.30d 51.78c 25.41d 

P5 32.10c 60.61bc 27.25cd 

P10 33.48c 67.42b 29.01bcd 

P20 48.91a 85.95a 35.96abc 

P40 47.68ab 89.13a 37.61ab 

C5 32.39c 61.50bc 28.66bcd 

C10 35.46c 68.36b 30.46bcd 

C20 48.11a 80.85a 32.82abc 

C40 48.71a 86.56a 40.50a 
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Table 4: Plant growth analysis of Jatropha curcas on application of poultry manure and cow dung at 

different levels 

Duration TRT RGR(g/g/wk) NAR(g/cm
2
/wk) LAR(cm

2
/g) LAD(cm/wk) 

8-12wks M0 0.159 0.0001 32.00 1134.11 

 P5 0.178 0.0001 28.55 1592.33 
 P10 0.201 0.0011 61.11 2893.00 

 P20 0.098 0.0013 80.54 4374.56 

 P40 0.204 0.0011 86.33 4111.81 
 C5 0.181 0.0001 46.88 1721.34 

 C10 0.120 0.0010 52.11 2799.86 

 C20 0.111 0.0012 59.82 4003.82 

 C40 0.193 0.0010 74.03 4231.86 

12-16wk      

 M0 0.064 0.0001 32.39 1376.24 

 P5 -0.058 -0.0001 28.49 1715.50 

 P10 0.088 0.0016 53.11 2969.10 

 P20 0.086 0.0019 71.31 4586.82 

 P40 0.081 0.0013 78.20 4248.86 

 C5 0.079 0.0002 45.92 2051.72 

 C10 0.080 0.0018 48.94 2986.44 

 C20 0.088 0.0016 56.50 4108.44 

 C40 0.090 0.0013 68.29 4471.34 

16-20wk      

 M0 0.053 0.0004 28.73 1529.82 

 P5 0.047 0.0001 36.66 2277.90 
 P10 -0.003 0.0011 45.14 3177.02 

 P20 0.019 0.0034 55.08 4854.50 

 P40 0.088 0.0025 61.72 4488.64 

 C5 0.008 0.0001 34.52 2013.90 

 C10 0.062 0.0008 38.33 3069.26 

 C20 0.071 0.0016 44.77 4352.46 

 C40 0.078 0.0024 54.55 4713.38 

20-28wk      

 M0 0.041 -0.0002 20.14 3157.24 

 P5 0.077 0.0013 28.51 4735.68 
 P10 0.070 0.0019 35.33 6269.72 

 P20 0.095 0.0026 40.15 8000.70 

 P40 0.078 0.0024 33.49 8143.68 

 C5 0.081 0.0013 24.59 3776.96 
 C10 0.121 0.0015 29.58 6172.00 

 C20 0.084 0.0031 28.19 6850.20 

 C40 0.095 0.0026 39.54 8023.24 

Where: Mo = Control experiment; P = Poultry manure, t/ha; C = Cow dung manure, t/ha 

 

  

130 



 

 

JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT, VOLUME 11, NO. 3 SEPTEMBER, 2019 

 

DRY MATTER ACCUMULATION AND GROWTH ANALYSIS OF Jatropha curcas L. AS INFLUENCED BY APPLICATION 
OF POULTRY MANURE AND COW DUNG IN NIGERIA 

DISCUSSION 

. The dry matter accumulation potential of Jatropha 

curcas plants used in this experiment were highly 

enhance by application of manure as both  poultry 

manure and cow dung at the rates of 20t/ha and 

40t/ha increased dry matter accumulation potential 

of Jatropha curcas.Togunet al. (2003) and Akanbiet 

al. (2007) reported that organic amendments 

enhance plant photosynthetic activities and hence 

more dry matter is produced. Manhas and Gill 

(2010) found that increment in application of 

organic manure increased the growth, dry matter 

accumulation, yield and quality of plant. 

Organic fertiliser resulted in significant increase in 

soil carbon, nitrogen, pH, cation exchange capacity 

and exchangeable Ca, Mg and K which invariably 

enhance crop yield and productivity. Adeleye et al. 

(2010) also confirmed that organic manure 

improved soil organic matter, total N, available P, 

exchangeable Mg, Ca, K and lowered exchangeable 

acidity The increase observed in leaf area duration 

(LAD) as the plants grew older showed persistent of 

the leaves on older plant and accounted for the 

overall yield. High relative growth rate (RGR), leaf 

area duration (LAD) and net assimilation rate 

(NAR) can be said to be responsible for higher 

means observed on total dry weight at higher 

application of manure because of higher 

photosynthetic capacity which is responsible for 

yield of plants fertilized at these level. 

 

CONCLUSION  

Jatropha curcas responded positively to added 

fertilizer and fertilised plants were found to grow 

better than control plants. Organic fertilizer resulted 

in significant increase in soil carbon, nitrogen, pH, 

cation exchange capacity and exchangeable Ca, Mg 

and K which invariably enhance crop yield and 

productivity. Application of manure up to 20t/ha 

increases the dry matter accumulation of the treated 

plants. Manure application improved the 

photosynthetic capacity of the plant by increase, 

leaf area duration (LAD) and net assimilation rate 

(NAR).High relative growth rate (RGR), leaf area 

duration (LAD) and net assimilation rate (NAR) can 

be said to be responsible for higher means observed 

on total dry weight at higher application of manure 

because of higher photosynthetic capacity which is 

responsible for yield of plants fertilised at these 

level. . 

  

Recommendations 

The following recommendation(s) are hereby 

advocated: 

i. Application of manure should be 

encouraged as it enhanced yield and biomass 

weight. 

ii. Application of up to 20t/ha of poultry 

manure and cow dung could be adopted in 

Jatropha curcas production as it increased 

the yield of the plant. 
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