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Abstract: The use of compost on land is imperative as part of soil remediation approach as well as to improve
plant growth. The objective of this study was to determine the phytotoxicity of compost made from market
waste and cow dung. Feed stocks comprising of market waste, cattle dung and freshly-cut grasses were
composted while market waste only served as the control. The effect of compost on germination of seeds was
determined using viable cowpea (Vigna unguiculata) seeds in containing vessel at varying ratios of the
compost with planting soil for 10 days. Presence of heavy metals was determined using Atomic Absorption
Spectrometry (AAS). Temperature and pH as well as microbial population were monitored. Compost temperature
range gave an initial rise of 55°C and reduced steadily while the pH ranged from 7.4 to 9.0. Bacterial load ranged
from 3.4x10  to 1.3x10  CFU/g while fungal load ranged 1.5x10 to 4.9x10  CFU/g. Isolated microorganisms were5 6 5 5

Bacillus sp, Pseudomonas sp, Proteus sp, Aspergillus sp and Fusarium sp. After maturation period of 60 days,
Nickel (Ni) was found to have the highest concentration of 0.9555mg/Kg while Cadmium (Cd) had the lowest
concentration of 0.0588mg/Kg in the final stage of the compost. The compost was found to be phytotoxic as
there was no visible growth of cowpea that was cultivated using the compost in various ratios except in the
control which showed germination.
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INTRODUCTION important factors affecting the successful use of biosolids

Recycling has been of great help in waste maturity [4]. Application of unstable compost may be
management as it reduces the accumulation of wastes and phytotoxic to plants and cause slow plant growth or crop
the use of virgin materials [1]. The major aim of waste damage by competing for oxygen due to insufficient
management is to ensure that waste are not hazardous to biodegradation of the organic matter [5].
public health and the environment, of which composting The terms ‘stability’ and ‘maturity’ are both
have been proved to be one of the most economical and commonly used to define the degree of decomposition of
attractive methods of solving two problems: waste organic matter during the composting process even being
disposal  and the necessity to increase the organic matter conceptually different. Compost stability refers to the
content of soil [2]. Composting is known to be the level of activity of the microbial biomass which can be
biological  aerobic  decomposition  of  organic  materials determined by O  uptake rate, CO  production rate or by
in which conditions are controlled in order to favour the the  heat  released  as  a  result  of microbial activity [6].
growth of  microorganisms  to  transform  organic Wu et al. [7] defined compost maturity as the degree of
materials like waste into stable soil called humus which decomposition of phytotoxic organic substances
has agricultural, horticultural and silvicultural uses [3]. produced during the active composting stage. 

However, developing compost is not enough, the Phytotoxicity is one of the most important criteria to
ability of the compost to improve the quality of almost evaluate  the  suitability of compost in agricultural crops
any soil and also provide the necessary soil requirement [8, 9]. Phytotoxicity of compost can be assessed using
for plant growth is of great importance. One of the physical, chemical and biological means. Some of these

compost for agricultural purpose is compost stability and
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methods used to assess compost phytotoxicity are the tank  and  readings  were  recorded  at  different depths
use of germination index, assessment of latent toxicity and (i.e. from the top, middle and bottom) of the drum. The pH
sowing of seeds in the mixture of compost and sand [9]. of the compost was taken at ten days interval for the 60

Compost phytotoxicity can be attributed to heavy days period of the composting using a pH meter.
metal content, soluble salts, organic acids and oxygen
deprivation related to incomplete decomposition. Isolation of Microorganisms from Compost: Pour-plate
Complete composting normally allows for the degradation technique was employed for the isolation of the
of phytotoxic intermediates and synthetic compounds as microorganisms.  Using  different sterile pipette, 0.1ml of
well as allowing for leaching of salts [10]. Market wastes 10 , 10  and 10  dilutions of the samples were
are wastes obtained from the market, they include maize inoculated into sterile Petri dishes. Thereafter, sterile
cobs, vegetables, pineapple peel, pawpaw peel, banana Nutrient Agar (NA) and Potato Dextrose Agar (PDA) were
and plantain peel etc. This research aimed at preparing poured aseptically into the inoculated plates and were
compost from market waste and cow dung with freshly cut allowed to set. The NA plates were incubated at 37°C for
grasses, determining the microbial population and 24 hours while the PDA plates were incubated at 28°C for
evaluating the phytotoxicity of the prepared compost. 48-72 hours. The colonies were counted and sub-cultured

MATERIALS AND METHODS

Market wastes were collected from Osiele market, identified based on their morphological and biochemical
Abeokuta, Nigeria while the cattle dung was obtained characteristics with reference to Bergey’s manual [11]
from COLANIM Farm, Federal University of Agriculture while the fungal isolates were identified based on their
Abeokuta and the freshly cut grasses were collected from cultural and morphological characteristics with reference
mowed lawns. Two rotating metallic drums were to Barnett and Hunter [12]. 
constructed by local welders in Abeokuta.

Preparation of Compost: The compost was prepared digested before the metals present in the compost were
using  the  Berkeley Rapid Composting method with slight determined. One gram of the sample was poured into a
modifications [2]. The two rotating drums were perforated digestion tube and 25ml of trioxonitrate V acid (HNO ) was
for ease of aeration and rested on metal stands for easy added into the tube then 4ml of perchloric acid was also
turning. The market waste was sorted out by removing added and finally, 2ml of sulphuric acid (H SO ) was later
unwanted materials such as paper, plastics and other non added. The tube was placed in the digestion block for
biodegradable materials were removed manually and the digestion to take place. The digest was washed into 100ml
biodegradable ones which consist of pepper, tomatoes, volumetric flask and made up with distilled water. The
vegetables, beans husk, bean seeds, pawpaw peels and washed sample was then read on Atomic Absorption
seeds, orange peels, maize cobs, pineapples, banana and Spectrophotometer (AAS) to determine the concentration
plantain peels and stems, millet, cocoyam and potatoes of heavy metals like Lead (Pb), Cobalt (Co), Copper(Cu),
were shredded into smaller particles. The shredded market Nickel (Ni) and Cadmium (Cd) using their respective lamps
waste, cattle dung and freshly-cut grasses were mixed in and absorbance. The concentration of the various metals
the ratio 4:1:1 (i.e. 40kg: 10kg: 10kg) and poured into the were observed and recorded. 
first metallic drum and 500ml of water was sprinkled on it.
It was then mixed together by turning the drums. The Phytotoxicity Testing: After 60 days of composting
second rotating drum was filled with market waste only period, the compost was evaluated for phytotoxicity using
which serves as the control experiment. The two drums viable cowpea seeds (Vigna unguiculata). The
were left to stand for 60 days with regular turning and phytotoxicity of matured compost was determined
addition of water. according to the method described by Gautam et al. [2].

Determination of Physico-Chemical Parameters of in one of the jar, another 40g of compost only was put
Compost: Temperature readings were taken daily in the into second jar while the three remaining jars contain a
morning and evening by dipping the thermometer in the mixture of both the compost and planting soil in ratios 3:1,

2 4 6

to obtain pure colonies. This was carried out in replicates.

Characterization of Isolates: Bacterial isolates were

Determination of Heavy Metals: The samples were

3

2 4

Six jars were obtained and 40g of planting soil was placed
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2:1and 1:1 (i.e.30g:10g, 30g:15g and 20g: 20g respectively) The  pH  of  the  compost  drum  ranged  from  7.4  to
and the last jar contained the mixture of soil and compost 9.0  this  indicates  that   the    compost   is  slightly
in 3:1 but it was left for 1 week before planting. Viable alkaline  while  the  pH  of  the control ranged from 7.6 to
Cowpea seeds (Vigna unguiculata) were planted in each 8.8 which also shows a slightly alkaline nature. Fig. 2
of the jars under the same growth condition. Their growth shows the variation between pH of the compost and the
was then monitored and recorded. control.

RESULTS that bacteria load was high at the initial stage with a count

The average temperature reading of the compost respectively while fungal species dominate at the mid
drum and the control shows that there was a rise in the stage with a count of 3.4 x 10  and 2.6 x 10  in the compost
temperature at the first week of the compost than the and control respectively. At the end of the 60 days
control. The temperature ranged from 28°C to 55°C in the composting period, bacterial load was high with a count
compost drum and 30°C to 42°C in the control drum as of 4.8 x 10 and 3.4 x 10 in the compost and control
shown in Fig. 1 which depicts the trend of temperature respectively.
variation between the compost drum and control over the Table 1a and Table 1b show the bacterial and fungal
60 days composting period. count of the compost and the control.

The result of the bacterial and fungal count showed

of 1.3 x 10  and 1.3 x 10  in compost and control6 7

5 6

5 6

Fig. 1: Temperature of compost and control over the 60 days composting period
KEY: MW+CD – Market Waste + cow dung Compost; MWC–Market Waste Only (Control) 

Fig. 2: pH variation of the compost and control over the 60 days composting period
KEY: MW+CD – Market Waste + cow dung Compost; MW–Market Waste Only (Control) 
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Table 1a: Total viable count of Bacteria 

Composting Stages MW + CD (CFU/g) MW (CFU/g)

INITIAL 1.3X 10 1.3 X 106 7

MID 3.4 X 10 2.6 X 105 6

FINAL 4.8X 10 3.4 X 105 6

KEY: MW+CD – Market Waste and Cow dung; MW – Market Waste only (Control) 

Table 1b: Microbial Count of Fungi 

Composting Stages MW + CD (CFU/g) MW (CFU/g)

INITIAL 2.1 X 10 3.4 X 105 5

MID 4.9 X 10 7.6 X 105 5

FINAL 1.5 X 10 3.6 X 105 5

KEY: MW+CD – Market Waste and Cow dung; MW – Market Waste only (Control)

Fig. 3: Appearance of Aspergillus species isolated from the compost

Fig. 4: Appearance of Penicillium species isolated from the compost 

Microorganisms isolated at different stages of the growth but they could not develop. Also, the jar
compost indicated that most of the bacteria isolated containing the compost only showed no growth at all
belong to the genera Bacillus and Pseudomonas, others showing its phytotoxicity while the jar containing planting
are Escherichia coli, Proteus vulgaris and Aeromonas sp soil exhibited full growth and development. Table 2 shows
while most of the fungi isolated are from the Aspergillus the phytotoxicity result of the compost while figure 5
and Penicillium genera other fungal species isolated shows the appearance of the seeds planted.
include Fusarium sp, Rhizopus stolonifer, Trichoderma Table 3 shows the concentration of heavy metals
harzianum. Fig. 3 shows the appearance of Aspergillus present in the compost at the initial and final composting
niger and Aspergillus flavus on plate while Fig. 4 shows stage. Nickel (Ni) is the metal that is present in highest
the appearance of Penicillium species on plates. concentration among all the heavy metals tested both in

the compost and in the control with a concentration of
Phytotoxicity Testing of Compost: The result of the 0.8017mg/kg and 0.9555mg/kg for the compost at initial
phytotoxicity testing of the compost after 60 days and final stages respectively and 0.9070mg/kg and
(9weeks) of composting indicated that the compost did 0.9654mg/kg for the control at initial and final stages
not support the growth and development of the cowpea respectively while Cadmium (Cd) has the lowest
seedlings. Although the ratios showed little signs of concentration in the final stage of the compost.
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Table 2: Phytotoxicity result of matured compost 

Days Soil Only Compost Only Soil + Compost3:1 Soil + Compost 2:1 Soil + Compost 1:1 Soil + Compost 3:1 (After One Week)

1 No apparent growth No apparent growth No apparent growth No apparent growth No apparent growth No apparent growth 
2 No apparent growth No apparent growth No apparent growth No apparent growth No apparent growth No apparent growth 
3 Plumule observed No apparent growth Plumule observed Plumule observed No apparent growth Plumule observed 
4 Plumule observed No apparent growth Plumule turns brown Plumule turns brown Plumule observed Plumule observed 
5 Radical of plant observed No apparent growth Plumule brown turns Plumule turns brown Plumule turns brown Plumule turns brown
7 Tiny leaves of plant developed No apparent growth Retarded growth plumule of Retarded growth of plumule Plumule turns brown Plumule turns brown 
8 Broad leaves of plant developed No apparent growth Plumule dies off Plumule dies off Retarded growth of plumule Retarded growth of plumule 
10 Enlarged and full growth of plant No apparent growth Plumule dies off Plumule dies off Plumule dies off Plumule dies off

Table 3: Physicochemical analysis of compost and control 
MW+CD (mg/Kg) MW (mg/Kg)
------------------------------------------------- ------------------------------------------------------

S/N Elements INITIAL FINAL INITIAL FINAL
1 LEAD (Pb) 0.2547 0.1921 0.0313 0.2784
2 NICKEL (Ni) 0.8017 0.9555 0.9070 0.9654
3 COLBALT (Co) 0.0307 0.1068 0.0752 0.0780
4 COPPER (Cu) 0.0466 0.1550 0.1007 0.0466
5 CADMIUM (Cd) 0.0600 0.0558 0.0524 0.0580
KEY: MW+ CD – Market waste and cow dung compost MW – market waste only (control)

Fig. 5: Appearance of Vigna unguiculata seeds planted with the compost and soil (Control) 

DISCUSSION Furthermore, there was also a variation in the

The results obtained from the co – composting and
phytotoxicity testing of market waste and cow dung is a
pointer to the fact that microorganisms play an important
role in the degradation process.

The  result  of  the  temperature  variation within the
60 – day composting period revealed that there was an
increase in the temperature to about 55°C at the first week
of the composting process this is in line to the result
obtained by Taiwo and Oso [13] and this is due to
thermophilic action as stated by Abdennaceur et al. [14].
However, there was a steady decrease in the temperature
due to decrease in bacteria degrading the waste materials.
This confirms the statement by Will [15], that as the
metabolic rate of the microbes accelerate, the temperature
within the system increases, conversely, as the metabolic
rate of the microbes decreases, the system temperature
decreases.

microbial count at various stages of the composting
process. Bacterial count was high at the initial stage of the
composting process because bacteria are responsible for
the most of initial decomposition and heat generation in
compost, provided the major growth requirements are met
[16]. The high bacteria count of 1.3 x 10  CFU/g at the6

initial stage also confirms that bacteria are the primary
decomposers of the feedstock. However, fungi seem to
dominate the population at the mid stage with the count
of 4.9 x 10 CFU/g and bacteria species took over at the5

end of the composting. The organisms isolated during the
composting stages (i.e. Bacillus sp, Proteus sp,
Pseudomonas aeruginosa, Escherichia coli and some
other fungi) are also similar to the ones obtained by Taiwo
and Oso [13].

Moreover, the inability of the compost to support
plant growth suggests its phytotoxicity. This may be due
to  the  composition  of  the feed stocks of the compost as
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the market waste contains orange which contains certain 2. Gautam,   S.P.,     P.S.    Bundela,    A.K.   Pandey,
antimicrobial content. Heather et al. [17] suggested that M.K. Awasthi and S. Sarsaiya, 2010. Evolution of the
orange peel inhibits the growth of microorganisms such municipal solid waste compost phytotoxicity and
as Escherichia coli and this could be the reason for the maturation for eco-friendly organic farming systems.
compost phytotoxicity as it could have inhibited the Journal of Applied Sciences in Environmental
growth of microorganisms responsible for the Sanitation, 5(4): 397-402.
decomposition process. The presence of heavy metals in
the compost may also suggest the reason for its
phytotoxicity since heavy metals inhibit the uptake of
vital  nutrients  by  the  plant  as   suggested by
Adekunle et al. [18]. Also, the phytotoxicity of this
compost differs from the one obtained by Gariglio et al.
[19] as their compost showed a significant increase in the
germination index. However, the phytotoxicity of the
compost can be due to incomplete stabilization of the
compost as stated by Mohammad et al. [9].

CONCLUSIONS

Composting is a contribution to sustainable solid
waste management. It is an efficient way of curbing the 6. Conti, M., N. Arrigo and L. Maralli, 1997.
menace  of  indiscriminate dumping of market waste along Relationships of soil carbon light fraction, microbial
major streets in the metropolis. If properly looked into, it activity, humic acid production and nitrogen
could also serve as a source of revenue through the sale fertilization in the decaying process of corn stubble.
of matured compost to farmers who are having the Biol. Fertil. Soils, 25: 75-78. 
difficulty in obtaining good yield. However, there is a
need to examine the method of composting and the end
product obtained in order to have matured compost free
from any potential harm it might cause to plant growth
and humans through biomagnification. This study reveals
that compost maturity should be assessed by measuring
two or more compost parameter in order to forestall
phytotoxicity. Hence, quality assurance should be carried
out on compost to determine the factors that bring about
phytotoxicity and also research should be intensified in
determining the strain that will be able to degrade the
waste faster, more efficiently and also produce non - toxic
compost that will improve the soil and consequently plant
growth. Also, care should be taken in selection of feed
stocks for preparation of compost. 
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