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INTRODUCTION

A s a requirem ent for intensification o f  agriculture at present, farm ers are 
increasing the usage o f  agro-chem icals greater than ever which m ay escalate soil and 
w ater pollution (K uruppuarachchi and Fernando, 1999; Aponso et ah, 2003). It is 
therefore needed to  restore soil health and adopt environm entally benign crop production 
systems. O rganic fertilizers are introduced as an effective tool to rehabilitate the soil and 
thus use o f  com post is being prom oted. The production o f  com post from  agricultural and 
industrial w astes, as well as from m unicipal by products are an im portant m eans o f  
recovering organic m atter reflecting an essential m ethod o f  healthy disposal. Generally, 
heavy m etals are considered to  be the m etallic elem ents with a density over 5 g/cm3 
(Braddy, 1985) o r w ith an atomic w eight greater than that o f  Fe (Pierzynski et al., 2000). 
Bockm an et al. (1990) categorized heavy m etals as m etallic elem ents with high specific 
w eight, often toxic to  mammals. H eavy m etals could be categorized into three groups 
according to  their toxic levels i.e. Toxic (Cd) m oderately toxic (Pb, N i, Hg) and low toxic 
(Zn, Fe, M n, Cu) and vulnerability o f  man to  heavy m etal toxicity is high when com pared 
to  m any other anim als and plants (Laggerw erff, 1972).

The heavy m etals tend to  accum ulate in human and other animal tissues that 
enters to  the body through the food chain can cause diseases such as heart attack, brain 
dam age, cancer, diseases in digestive system , anem ia, gout, chronic nephritis, 
encephalopathy etc. (Logerwerff, 1972). Cadm ium  is toxic to hum an at high levels 
causing neuropath logical systems and renal dysfunction. In addition the balance o f  other 
m inerals such as P and Ca in the body could also be disturbed by high intake o f  Cd 
(IFD C, 1996). H owever, lim ited inform ation is available on heavy m etal contents in 
com post m ade by using different raw  m aterials in Sri Lanka. In consideration o f  the  ever



increasing use o f  com post as a source o f  o rganic  fe rtilizer fo r crop production it is 
important to determ ine exactly the heavy m etal con ten ts o f  d ifferent types o f  com posts. 
Therefore, this study was aim ed to  determ ine the heavy  m etal contents o f  com post m ade 
by municipal solid w aste and other com m on raw  m ateria ls.

M ATERIALS AND M ETH O D S

Twenty tw o com post sam ples produced by local authorities using m unicipal solid 
wastes (M SW ) were collected by the D ivisions o f  Soil Science o f  Regional A gricultural 
Research and Developm ent Centre (RA RD C), M akandura  and Regional R ice Research 
and Developm ent Centre (RRRDC), B om buw ala. Sam pled com post w ere from  the units 
operating in Ja-Ela , K otikaaw aththa , M eerigam a, M athugam a, A tthanagalla, Katana, 
Negom bo, Beruwala, W alallawita, A galaw aththa, B ulathsinhala, K aduw ela, Horana, 
Bandaragama, Seethawaka, Seethaw akapura, H am banthota, Rathgam a, K otapola, 
Keerikulama, Pannala, Kuliyapitiya. Besides, tw enty  tw o com post sam ples m ade using 
plant residues and animal manure (PRA M ) w ere co llected  from  the RARDC, M akandura 
and another twenty two from household com post (H H W ) producers w ho have attended 
the com post training programme at RARDC M akandura.

Sam ples were dried to a constant w eight in an oven at 60°C and dry m atter 
content o f  m anure was determined. Thereafter, sam ples w ere ground to  a fine pow der 
using a glass m ortar and pestle and lg  o f  ground com post sam ples w ere digested with 
10ml o f  1:1 perchloric acid : nitric acid m ixture in a  fum e cupboard and dissolved in 
w ater (Jackson ,1958). A liquots o f  the sam ple extracts w ere analyzed for Pb, Cd, Zn, Cu, 
Ni and C r contents using atomic absorption spectrophotom eter (G BC 932 AB) at 
appropriate wave lengths. Data w ere analyzed using analysis o f  variance (ANOVA) 
procedure and the mean comparison was done by D M R T at p=0.05.

RESULTS AND DISCUSSIO N

Results revealed that the M SW  com post contained significantly higher contents 
o f  Cd, Zn, Cr, Pb, Cu and Ni followed by com post m ade by PRA M  and HHW . H ow ever 
contents o f  these m etals in the M SW  com posts w ere the  acceptable lim it w hen com pared 
that with the maximum permissible level for these m etals in com posts as per the SLS 
2003 (Table 1). M oreover, compost made by PRA M  show ed significantly higher contents 
o f  m etals than com post produced by HHP except for Cr. Result indicates considerably 
higher contents for six heavy m etals in M SW  com posts than the others. H ence, the 
application o f  recom m ended rates o f  composts for crops is necessary to  avoid the buildup



o f  heavy m etals in cultivated soils. In order to  further understand the degree o f  the heavy  
metal contam ination o f  biosphere by the application o f  compost, it is necessary to  
conduct m ore studies in depth in relation to analysis o f  composts m ade by different raw  
materials, w ith regard to  content o f  organic m atter, toxic compound and heavy m etals, 
and the condition o f  the natural soils w here the com posts is spread.

Table 1.Metal contents on dry matter basis with respect to the used raw materials.

Element Category 
of
feedstock

Content (mg/kg) M aximum

Range Mean and SD Mode SE “  perm issible 
level(SLS) 
(mg/kg)

Cd MSW 1.8 - 5.0 3.49 dt 0.838 a 2.90 0.1786
PRAM 2.0 - 2.9 2.57 ± 0.259 b 2.70 0.0550 10
HHW 0.1 - 0.8 0.43 ±0.182° 0.30 0.0388

Zn MSW 155.9 -  450.5 293.82 ± 55.37 a 275.50 11.8060
PRAM 4 6 .4 -1 0 0 .5 70.05 ± 10.42 b 59.40 2.2220 1,000
HHW 3 8 .7 -9 0 .4 8 63.77 ± 12.64b 62.54 2.6950

Cr MSW 21.23 - 85.37 48.79 ±  12.25 a 45.98 2.6110
PRAM 13.85 - 31.5 22.35 ± 4.28 b 23.50 0.9120 1,000
HHW 14.10 - 37.8 23.18 ± 16.58b 24.50 3.5350

Pb MSW 24.25- 38.93 31.49 ± 3.11 a 31.25 0.6630
PRAM 11.25 - 29.54 18.51 ± 4 .6 6  b 13.25 0.9940 250
HHW 3.9 - 19.85 10.26±3.23c 11.65 0.6890

Cu MSW 0.10 - 3.6 2.02 ± 0.63 a 2.40 0.1340
PRAM 0.28 - 2.9 1.37 ±  0 .40b 1.40 0.0850 400
HHW 0.1 - 0.9 0.42 ± 0.17° 0.25 0.0360

N i MSW 20.65- 56.97 39.45 ± 8 .64a 31.89 1.8420
PRAM 5.5 - 21.35 12.57 ± 4 .3 8 b 5.90 0.9330 100
HHW 2.4 - 19.54 9.92 ±4.71° 16.54 1.0040

SD=Standard deviation; SE=Standard error o f  the mean; Values are mean ± SD o f  22 samples o f  
compost, analyzed individually in triplicate. Mean values in the same column followed by the 
same superscript letters are not significantly different at 0.05 level probabilities by DMRT.

M etallic contam inants m ay occur not only from  municipal solid wastes but also 
from animal manures, sewage sludge and pesticides (A zita Behbahaninia and A hm ad 
M irbagheri, 2008). Furthermore, w hen m etals have been bound to  the soil, the pH, redox 
potential, and organic m atter content will influence the tendency o f  the metal to exist in 
ionic and plant available from (A lina K abata- Pendias, 2011). M etal uptake by plants 
depends on the bioavailability o f  the metal in the w ater phase, which in turn depends on 
the retention time o f  the metal, as well as the interaction with other elem ents and 
substances in w ater (Kabata- P en d ia s  an d  A d ria n o , 1 9 9 5 ). H ence, the m etallic 
com pounds are not degraded during com posting but m ay be converted in to  organic
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combinations that have less bioavailability than m ineral combinations o f  the metals 
(Barker and Bryson, 2002). Therefore, further inform ation will be required to determ ine 
the long term or short term effect o f  application o f  different types o f  composts in to  the 
soil.

CONCLUSIONS

M SW  composts contained the highest am ounts o f  Pb, Cd, N i, Cr Zn and Cu in 
comparison to others. However, the am ounts o f  heavy metals in the tested types o f  
composts were far lower when compared to  the acceptable levels o f  the heavy m etals in 
composts determined by the Sri Lanka Standards Institution (SLS, 2003).
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