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Abstract: A study was conducted with Leucaena as the test crop to investigate the bioavailability of heavy metals 

(chromium and nickel) from dumpsite soil treated with manure compost. The application of manure increased 

number of leaves and plant biomass, compared to unamended controls. Generally, heavy metals were higher in the 

plant root than in the shoot. But application of manure decreased Cr concentration in the root below the control; 

contrarily, Ni was increased in roots of manure treated than control plants. Cr in the shoot did not differ significantly 

among the treatments, but increase in manure levels further decreased Ni concentration in the shoot, compared with 

the control plants. Metal translocation factor (TF) >1 was noted for Ni only in the control plants, but manure 

application decreased Ni translocation. Chromium translocation was generally <1. Bioconcentration factor (BCF) 

was generally <1, but higher for Ni than Cr. Hence, Leucaena might be suitable for phytoextraction of nickel, but 

application of manure could make Leucaena suitable for phytostabilization in a contaminated soil. 
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1. Introduction 

Landscape architecture is a field of 

Environmental Management which studies the design 

of outdoor public areas, landmarks, and structures to 

achieve environmental, social-behavioral, or aesthetic 

outcomes. The conversion of old landfills and 

municipal dumpsites to parks and recreational centers 

is a common idea in landscape architecture. 

According to Harnik et al. (2006), there are more than 

1,000 parks and public recreational sites that are 

created on old landfills. Parks and playgrounds are 

green areas in cities where dwellers (mainly children 

and seniors) can spend their outdoor free time, thus 

the highest possibility of the human and soil 

interaction can be presumed here (Puskás, 2014). 

Parks built on old landfills thus have a higher chance 

of exposing visitors to risk of heavy metals toxicity. 

In Hungary, heavy metal excesses in soils of 

urban play grounds and parks have been reported, to 

exceed the heavy metal threshold values regulated by 

the Hungarian government (Puskás, 2014). Likewise, 

Okorie et al. (2011) reported high heavy metal 

contents in city soils from Newcastle Upon Tyne, UK; 

Luo et al. (2012) also reported high mean 

concentration of cadmium, cobalt, copper and lead 

metals in urban soils in Xiamen, China. According to 

World Health Organization (WHO), the metals of 

most immediate concern are chromium, copper, zinc, 

iron, cadmium and lead (Hisfa et al., 2010). 

Studies have revealed various potential routes of 

exposure to heavy metal toxicity in humans (Appleton 

et al., 2013). Of these, oral ingestion is common 

among children who frequent recreational parks and 

playgrounds through intentional or accidental 

ingestion of soils, dirty hands and toys (Hu et al., 

2012, Luo, Ding, 2012). The consumption of such 

toxic substances can seriously deplete some essential 

nutrients in the body causing a decrease in 

immunological defenses, intrauterine growth 

retardation, impaired psycho-social behavior, 

disabilities associated with malnutrition and a high 

prevalence of upper gastrointestinal cancer (Oyedele 

et al., 2006; Arora et al., 2008). Other harmful effects 

of ingestion of heavy metals include the formation of 

complexes with proteins, in which carboxylic acid (-

COOH), amine (-NH2), and thiol (-SH) groups are 

involved. When metals bind to these groups, they 

inactivate important enzyme systems, or affect protein 

structure, which is linked to the catalytic properties of 

enzymes; these modified biological molecules lose 

their ability to function properly and result in 

malfunction or death of the cells (Dhar, 1973). 

Phytoremediation, an option in bioremediation, 

is defined as an emerging technology which uses 

selected plants to clean up contaminants from the 

environment in order to improve the quality of the 

environment (Tangahu et al., 2011). The use of soil 

amendment has also been described as a component of 
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phytoremediation (Salt et al., 1998). Where the 

toxicity levels of pollutants do not encourage growth 

and survival of plants meant for remediation, the soil 

amendment is applied to encourage plant growth and 

survival. However, the application of soil amendment 

can decrease heavy metal bioavailability, thus shifting 

them from “plant available” forms to fractions 

associated with organic matter, carbonates or metal 

oxides (Walker et al., 2004) consequently resulting in 

the reduction of metals uptake by the installed plants. 

Thus, the aim of the present study was to 

investigate the effect of the addition of poultry manure 

compost on the uptake of some heavy metals 

(chromium and nickel) from an old municipal 

dumpsite soil. In addition, the influence of treatment 

application on the partitioning of heavy metals into 

below and above ground parts of the plant was 

evaluated. Leucaena leucocephala (Lam.) de Wit 

(Leucaena) was used as the test plant. Leucaena is 

known as the 'miracle tree' because of its worldwide 

success as a long-lived and highly nutritious forage 

tree, and its great variety of other uses (Shelton and 

Brewbaker, 1998). The results obtained in this study 

can inform on precautionary measures to take, 

especially in the establishments of urban parks and 

recreational centers on old landfills and dumpsites. 

 

2. Material and Methods 

Soil, manure compost and Plant materials 

The experiment was conducted in the screen 

house of the Agronomy Department, University of 

Ibadan (7o24’N; 3o48’E), Nigeria. The soil used for 

this study was collected at a depth of 0 - 15 cm from 

an old municipal dumpsite at Ajibode area, Ibadan, 

Oyo State, Nigeria. The soil was first sieved prior to 

collection in nylon mesh bags, afterwards was 

transported to the laboratory, and was air dried on 

plastic sheets. Poultry manure compost was collected 

from the University farm. Seeds of Leucaena 

leucocephala were obtained from Agronomy 

Department of the University of Ibadan and were 

sown directly in the dumpsite soils after soils were 

properly mixed with respective quantity of manure. 

The experiment was performed using three levels of 

the composted poultry manure - 0, 20, and 40 mg·kg-1, 

with five replicates, each with 5 kg topsoil. The 

polythene bags containing the soil were arranged 

randomly on experimental tables. 

 

Soil and Plant analyses at final harvest 

At the end of the experiment (90 days), soils 

were collected from each treatment and analyzed for 

the heavy metal contents. Similarly, the plants were 

separated into shoot and root parts after carefully 

washing with distilled water, and were dried at 

ambient temperature. Dry weight of plant samples was 

taken after oven drying to constant weight at 105oC 

for 24 hr. Plant samples were thereafter ground to 20 

mesh size using a stainless Wiley Mill and 1 g of each 

grounded sample was separately digested in a 5: 1 

ratio of concentrated nitric and perchloric acids. The 

cooled samples were diluted to 25 mL and filtered 

using Whatman no. 42 filter paper. The filtrate was 

finally made up to 50 mL and then analyzed for heavy 

metal concentration (Ni and Cr) using the Buck 

scientific model GVP 210 atomic absorption 

spectrophotometer. Soil parameters measured 

included pH (soil: water at 1: 2.5, v/v), soil organic 

carbon (Walkley-Black titration method), total 

nitrogen (semimicro-Kjeldahl method), exchangeable 

bases (Ca, Mg, K, and Na; extracted in 1M NH4OAc 

and quantified with flame atomic absorption 

spectrophotometer), heavy metal content (digested in 

HCl-HNO3-HF-HClO4 and analyzed with atomic 

absorption spectrophotometer), and particle size 

distributions. 

 

Statistical analyses 

To investigate the phytoremediation mechanism 

for heavy metals, the translocation factor (TF) and 

bio-concentration factor (BCF) were determined using 

the formula given below. 

Translocation factor (TF) was calculated as the 

metal concentration (mg·kg-1) ratio of shoot to root. 

TF= (C shoot/C root)…… (Equ. 1) (Yoon et al., 

2006) 

Bio-concentration Factor (BCF) was calculated 

as metal concentration (mg·kg-1) ratio of plant to soil. 

BCF= (C shoot/C soil)….…. (Equ. 2) (Li et al., 

2007) 

Data on plant growth parameters (height, number 

of leaves, plant dry weights) and concentration of 

heavy metals in shoots and roots were subjected to a 

one-way ANOVA and Tukey-Kramer honest 

significant difference (HSD) tests were used for pair-

wise comparisons of all treatments. Statistical 

significance was tested at the level of 0.05. Data are 

presented as means of five replicates. All statistics 

were computed using SPSS v19.0. 

 

3. Results 

Soil physicochemical properties 

The result of physicochemical analyses indicated 

that the soil is sandy loam with slightly alkaline pH of 

7.3. The soil organic carbon and total nitrogen are 8.0 

g·kg-1and 0.74 g·kg-1 respectively. Exchangeable 

bases in the soil are Ca, 38 cmol·kg-1; Mg, 3.3 

cmol·kg-1; K, 0.5 cmol·kg-1 and Na, 0.9 cmol·kg-1. 

Heavy metal analysis showed the presence of the 

following heavy metals in the soil (mg·kg-1), Pb, 241; 

Cr, 105; Ni, 60; Co, 28 and Cd, 4. Result of particle 

size distributions indicated that the soil has 
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proportions of clay (134 g·kg-1), sand (746 g·kg-1) and 

silt (120 g·kg-1). 

Effects of manure compost on plant growth 

parameters (height, number of leaves, plant dry 

weights) 

Figure 1 shows the effect of compost manure on 

plant height (cm) and number of leaves in Leucaena 

seedling. Application of manure at 20 and 40 mg·kg-1 

per soil did not show significant effect on plant height, 

but significantly increased number of leaves, 

compared to the control plants. Both levels of manure 

did not affect number of leaves differently from one 

another. 

 

 
Figure 1: Effect of manure compost on Plant height 

(cm) and number of leaves in Leucaena leucocephala 

seedlings. Different alphabets indicate significant 

differences among treatments according to the Tukey-

Kramer honest significant difference (HSD) tests (P< 

0.05). 

Result of plant dry weights (root and shoot) is 

shown in Figure 2. Obviously, increase in the rate of 

manure application significantly increased dry weight 

of root and shoot. Least dry weights were observed in 

the control plants. Root and shoot dry weights 

increased by 15.79% and 16.08%, respectively, with 

increase in manure application from 20 mg·kg-1 to 40 

mg·kg-1. 

Effects of manure compost on heavy metal uptake in 

Leucaena seedlings 

Application of manure compost to Leucaena 

seedlings and its effect on chromium uptake into the 

plant parts is presented in Figure 3. Leucaena 

seedlings, in the absence of manure compost, showed 

the tendency to extract chromium into the root part at 

high concentrations (3.52 mg·kg-1). 

Compared to the control plants, application of 

manure compost at 20 mg·kg-1 suppressed root Cr 

content by 58.18% (2.05 mg·kg-1); whereas 

application of manure at 40 mg·kg-1 further 

suppressed root Cr content by 64.01% (2.25 mg·kg-1). 

It is noteworthy to indicate that increase in rate of 

manure compost significantly suppressed root-Cr 

content by 13.95% (0.21 mg·kg-1). Chromium 

translocation into the above ground portion of the 

plant was not affected by manure application. No 

significant difference was observed between the 

control plants and the seedlings treated with 20 and 40 

mg·kg-1 compost. 

 

 
Figure 2: Effect of manure compost on shoot and root 

dry weight (g) of Leucaena leucocephala seedlings. 

Different alphabets indicate significant differences 

among treatments according to the Tukey-Kramer 

honest significant difference (HSD) tests (P< 0.05). 

 

 
Figure 3: Effect of manure compost on Chromium 

(Cr) accumulation in Leucaena leucocephala 

seedlings. Different alphabets indicate significant 

differences among treatments according to the Tukey-

Kramer honest significant difference (HSD) tests (P< 

0.05). 
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Nickel accumulation in Leucaena seedlings 

treated with manure compost is described in Figure 4. 

Nickel was absorbed in the roots of Leucaena plants at 

significantly (p < 0.05) lower rates in unamended 

plants; indicating that the plant is able to accumulate 

minimal Ni content in its root portion naturally. 

Nickel content in the root of Leucaena seedlings 

increased by 5.88% (0.39 mg·kg-1) with increase in 

manure application from 20 mg·kg-1 to 40 mg·kg-1, 

but was not significant. Compared with the control 

plants, application of manure at 20 mg·kg-1 increased 

Ni in the root by a significant 25.78% (1.61 mg·kg-1); 

whereas further increase in manure application to 40 

mg·kg-1 increased Ni in the root by a significant 

30.14% (2.00 mg·kg-1), compared with the control 

plants. Nickel concentration in the shoot portion 

showed a different pattern. Application of manure at 

20 mg·kg-1 did not have a significant effect on Ni 

translocation into the shoot portion, compared to the 

control plants; whereas further increase in the manure 

to 40 mg·kg-1 significantly decreased Ni translocation 

into the plant shoot portion. 

 

 

 
Figure 4: Effect of manure compost on Nickel (Ni) 

accumulation in Leucaena leucocephala seedlings. 

Different alphabets indicate significant differences 

among treatments according to the Tukey-Kramer 

honest significant difference (HSD) tests (P< 0.05). 

 

 

Effects of manure compost on bio-concentration and 

translocation factors in Leucaena seedlings 

In order to determine the phyto-extraction 

potential of Leucaena, the translocation factor (TF) 

and bio-concentration factor (BCF) of the metals in 

the plant were evaluated according to equations (1) 

and (2) in the Materials and method section, 

respectively. In the result presented in Table 1, a TF 

(Cr) < 1 was realized for all treatments (0.155 – 

0.573). However, highest TF (Cr) was realized in 

plants treated with 40 mg·kg-1 manure compost 

(0.573), whereas the lowest TF (Cr) was realized in 

the control plants (0.155). On the other hand, the 

control Leucaena plants had a TF> 1 for Ni (1.203), 

and was significantly higher (p < 0.05) compared to 

plants treated with manure at both rates (Table 1). 

Translocation factor for Ni decreased significantly 

with further increase in manure rates from 0.921 to 

0.358. Application of 20 mg·kg-1 manure compost 

suppressed TF (Ni) by 23.44%, whereas further 

increase in manure compost rate to 40 mg·kg-1 

suppressed TF (Ni) by 70.24%, compared to the 

control plants. Increase in manure rate suppressed the 

TF (Ni) in the seedlings by 61.13%. It is worthy of 

note that treatments that showed least significant 

effect on TF (Cr) showed highest significant effect on 

TF (Ni), and vice versa. 

 

 

Table 1: Effect of composted manure application on 

plant biomass and phytoremediation parameters of 

Leucaena leucocephala seedlings 

Manure 

(mg/kg)  

TF % 

(Cr) 

TF % 

(Ni) 

BCF % 

(Cr) 

BCF % 

(Ni) 

0 
 

0.155c 1.203a 0.005b 0.093b 

20 
 

0.337b 0.921b 0.005c 0.096a 

40 
 

0.573a 0.358c 0.007a 0.040c 

 

 

Means in the same column with different 

alphabets indicate significant differences among 

treatments according to the Tukey-Kramer honest 

significant difference (HSD) tests (P< 0.05). TF: 

Translocation Factor; BCF: Bio-concentration Factor 

Bio-concentration factor, which measures the 

metal concentration (mg·kg-1) ratio of plant shoot to 

soil, was determined for chromium and nickel in the 

Leucaena seedlings (Table 1). In all, the BCF obtained 

was much lower than 1. However, highest BCF (Cr) 

was realized in plants treated with 40 mg·kg-1 manure 

compost (0.007); whereas highest BCF (Ni) was 

realized in plants treated with 20 mg·kg-1 manure 

compost (0.096). Conversely, the lowest BCF (Ni) 

was realized in plants treated with 40 mg·kg-1 manure 

compost (0.040), while the lowest BCF (Cr) was 

realized in plants treated with 20 mg·kg-1 manure 

compost (0.005). 

 

Relationship between plant dry weights and heavy 

metal partitioning 

Table 2 shows the corresponding relationship 

between heavy metal content (mg·kg-1) and its effect 

on dry weight (g) of Leucaena seedling. In the result, 

a significant but negative correlation was noted 

between the shoot Ni concentration and shoot and root 
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dry weights (p < 0.05; r = -0.81; r = -0.76); however, a 

highly significant and positive correlation was noted 

between the root Ni concentration and shoot and root 

dry weights (p < 0.01; r = 0.94; r = 0.97). Shoot Cr 

concentration showed a positive correlation with shoot 

and root dry weights (p > 0.05; r = 071; r = 0.65), but 

was not significant; while the root Cr concentration 

showed a highly significant but negative correlation 

with the shoot and root dry weights (p < 0.01; r = -

0.89; r = -0.94). Application of composted manure 

showed a highly significant and positive correlation 

with shoot and root dry weights (p < 0.01; r = 0.98; r 

= 0.98). 

 

Table 2: Correlation pattern between treatments, plant part heavy metal content, and plant biomass 

Parameters 
Root Ni 

(mg/kg) 

Shoot Cr 

(mg/kg) 

Root Cr 

(mg/kg) 

Shoot dry 

weight (g) 

Root dry 

weight (g) 

Treatme

nts 

Shoot Ni -0.62 -0.97** 0.53 -0.81* -0.76* -0.84* 

Root Ni 
 

0.48 -0.99** 0.94** 0.97** 0.94** 

Shoot Cr  
 

-0.38 0.71 0.65 0.73 

Root Cr   
 

-0.89** -0.94** -0.90* 

Shoot dry weight    
 

0.97** 0.98** 

Root dry weight     
 

0.98** 

*. Correlation is significant at the 0.05 level; **. Correlation is significant at the 0.01 level 

 

 

4. Discussion 

Application of manure compost increased plant 

growth parameters (height, number of leaves, plant 

dry weights) 

The result of soil analysis showed that the soil 

used in this study is not fertile and therefore cannot 

support efficient crop development. Thus, application 

of manure on the soil was essential to support crop 

growth. Furthermore, in our result, we observed there 

was no significant difference in the height of the 

control plants and the manure treated plants; but 

number of leaves increased significantly with manure 

application (Fig. 1). According to Stewart et al. 

(2000), application of manure compost improves 

nutrient cycling. Manure is a more easily 

mineralizable organic matter source whose nutrients 

are more readily available to plants. This may explain 

the higher biomass yield obtained with the application 

of the manure. Similar results were also reported for 

Brassica juncea (Clemente et al., 2005), Zea mays 

(Thomas and Dauda, 2015) and Lycopersicon 

esculentum (Adekiya and Agbede, 2016) seeded in 

fresh cow manure or poultry manure amended soils, 

respectively, with the highest biomass yields obtained 

from plants grown in the amended soils. Liu et al. 

(2009) also reported the promotive effect of compost 

application on seed yield in wheat plant grown in Cd-

polluted soils. 

Plant dry weight (shoot and root) of Leucaena 

seedlings showed improved response with the applied 

manure (Fig. 2). This is in agreement with the report 

of Liu, Chen (2009), who reported enhancement of 

dry-matter yield in maize plants after treatment to 

farm yard manure. Such enhancement could be 

attributed to the release of additional nutrients, 

improved buffering capacity, and enhanced nutrient 

cycling as a result of manure decomposition. This 

result is in agreement with Clemente et al. (2006) and 

Ejoh et al. (2012). 

Manure compost enhanced heavy metal 

translocation in Leucaena seedlings 

Generally, chromium concentration was higher 

in Leucaena root than in the shoot (Fig. 3); while 

nickel was only higher in the root than in the shoot in 

the presence of organic amendment (Fig. 4). 

According to Lin et al. (2003), uptake of metal 

concentration by roots depend on some factors which 

include metal speciation, soil characteristics, and type 

of plant species. Park et al. (2013) has noted that 

metal(loid)s bioavailability in the soil could be as a 

result of root-induced changes in soil properties. Other 

factors that may influence metal(loid) bioavailability 

in the soil include root-induced pH changes, metal 

binding by root exudates, root-induced microbial 

activities, among others (Park et al., 2016). The root 

and its environment have the major impact on heavy 

metal absorption. Metal mobility and bioavailability 

may be dependent on rhizosphere processes. Liu et al. 

(2007) reported increased cadmium, arsenic and 

mercury concentrations in rice root than shoot. The 

effect of manure application in decreasing metal 

uptake into the shoot portion was also shown in our 

result, where manure application strictly restricted Ni 

and Cr concentrations to the root portion. The use of 

dairy manure biochar has also been reported to 

immobilize Lead (Pb) and atrazine in contaminated 

soils (Cao et al., 2011). Likewise, Gul et al. (2016) 

reported higher heavy metal concentrations (including 

Ni and Cr) in the root than the shoot of maize 

seedlings treated with composted manure. Alamgir et 

al. (2011) also reported that application of farm yard 
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manure decreased cadmium and lead uptake in 

Amaranths seedlings; but heavy metal concentration 

was higher in the root than shoot at all levels of the 

amendment. 

Heavy metal immobilization by organic 

amendments has been attributed to a number of 

reasons. Clemente, Walker (2005) reported that 

manure provides binding sites for metals thus 

reducing their availability to plant roots. In Cao et al. 

(2011), Pb immobilization was due to its conjugation 

with the manure-containing phosphorus to form 

insoluble hydroxypyromorphite. According to Walker 

et al. (2004) and Bolan et al. (2014), manure-

containing humic acids have immobilizing effects on 

metal(loid)s. Likewise, manure application has been 

reported to increase soil organic matter, electrical 

conductivity (EC) as well as pH (Zhao et al., 2014). 

And since the mobility of heavy metals depend on soil 

organic matter and pH (Abechi et al., 2010), increase 

in these soil properties with the application of manure 

could have consequently caused a decrease in heavy 

metal mobility for easy uptake by plant roots. Whalen 

et al. (2000) has explained that the higher pH in 

manure-amended than un-amended soils was 

attributed to buffering from bicarbonates and organic 

acids in the manure. Thus, lower availability of the 

metal(loids)s from soils to plants will result in a lower 

uptake and accumulation in the plant tissues. 

Manure compost on heavy metal bio-concentration 

and translocation factors in Leucaena seedlings 

The translocation factor, TF, is described as the 

ratio of heavy metals in plant shoot to that in plant 

root (Yoon et al., 2006); if TF > 1, then the plant can 

be considered an accumulator. The bio-concentration 

factor, BCF is the transfer of heavy metals from 

growth media to plants (Li et al., 2007); If BCF > 1, 

then the plant can be considered an accumulator. BCF 

or TF <1 indicates the plant is not suitable to be an 

accumulator of the metal. Plant species with TF 

values >1 were considered suitable for 

phytoextraction and generally requires translocation 

of heavy metals into harvestable plant parts i.e., 

shoots (Muddarisna et al., 2013, Yoon et al., 2006). In 

our result, Chromium translocation factor (TF (Cr)) 

increased with increasing manure quantity (0.155 - 

0.573). TF (Cr) was found in the order of 0.155 

(control) > 0.337 (20 mg·kg-1 manure) > 0.573 (40 

mg·kg-1 manure). Nickel translocation factor (TF (Ni)) 

was highest in the control plants, but decreased with 

increase in manure application. TF (Ni) was found in 

the order of 0.358 (40 mg·kg-1 manure) > 0.921 (20 

mg·kg-1 manure) > 1.203 (control). The highest TF 

(Ni) value was 1.203. Ghosh and Singh (2005) 

reported that high root to shoot TF of heavy metals 

indicated that the plant has vital characteristics to be 

used in phytoextraction of these metals. It is easy for 

plants with TF > 1 to translocate metals from root to 

shoots (Al-Qahtani, 2012). This can also be noticed in 

our result where Ni concentration was higher in 

Leucaena shoot than root of the control plants. 

BCF (Ni) followed the order 0.096 (20 mg·kg-1 

manure) > 0.093 (control) > 0.040 (40 mg·kg-1 

manure). The highest BCF (Ni) value was noted in 

plants with lower manure rate; but highest BCF (Cr) 

was noted with 40 mg·kg-1 manure application. BCF 

(Cr) was generally lower than BCF (Ni). Generally, 

BCF was less than 1 (BCF < 1), which indicates the 

plant is not suitable to be an accumulator of the metal. 

As stated by Zhao et al. (2003), plant biomass, bio-

concentration factor and soil mass are the three 

variables that define the phytoremediation potential of 

a given plant species. Low BCF values indicate to a 

great extent, that such plant had difficulties in 

mobilizing the elements (Marchiol et al., 2004). In our 

result, high root to shoot translocation of Ni shows 

that the Leucaena plant might have vital 

characteristics to be used in phytoextraction of the 

metal. However, low root to shoot translocation of Cr 

was noted, which could mean that the plant does not 

have capability to phytoextract Cr in its contaminated 

medium. The elevated concentration of Ni in the root 

of Leucaena plants after treatment with manure 

compost indicated the plant might be suitability for 

phytostabilization (Yoon et al., 2006); whereas, 

phytostabilization of Cr with Leucaena may occur in 

the absence of compost. 

Relationship between plant dry weights and heavy 

metal partitioning 

As shown in Table 2, a significantly high but 

negative correlation was noted between root Cr or 

shoot Ni and plant biomass (shoot and root dry 

weights). As noted by Sethy and Ghosh (2013), 

exposure to heavy metals could induce abnormal 

effects on a plant, such as decrease in germination, 

reduced root and shoot elongation and dry weights. 

Gunawardana et al. (2011) also reported least root and 

shoot biomass in plants grown in unamended control 

medium compared to plants grown with amendments. 

Similar decrease in dry biomass was reported in 

Indian mustard grown in multiple-metal contaminated 

soil (Quartacci et al., 2006). 

 

Conclusion 

In this report, application of manure compost on 

heavy metal bioavailability and growth of Leaucaena 

leucocephala was studied. Application of the manure 

compost increased number of leaves and plant 

biomass, but did not significantly affect plant height. 

On the other hand, manure application to Leucaena 
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seedlings significantly reduced heavy metal 

concentrations in the shoot than in the root portion. 

In the result of heavy metal uptake by Leucaena, 

the measured heavy metals showed contrasting 

responses to the applied manure compost. Firstly, 

manure application decreased Cr content in the plant 

root. Further translocation of Cr into the above ground 

portion was restricted to the level of the control plants, 

in the presence of manure compost. This indicated 

that application of manure compost reduced 

chromium at both above ground and below ground 

level in the Leucaena seedlings. Secondly, Ni 

concentration was increased in the root portion of 

Leucaena, compared to the shoot portion; application 

of manure increased Ni in the root above the control 

plants. Whereas, application of manure brought the Ni 

concentration to either same level with control plants, 

or even lower. 

Manure application seemed to have suppressive 

effect on heavy metal uptake into above ground 

portion, as presented in this study. Leucaena might be 

suitable for phytoextraction of nickel, but application 

of manure could make Leucaena suitable for 

phytostabilization in a contaminated soil. 
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