Avaiable online at www.banglajol.info
Bangladesh J. Sci. Ind. Res. 43(3), 301-308, 2008

BANGLADESH JOURNAL
OF SCIENTIFIC AND
INDUSTRIAL RESEARCH

E-mail: bjsir07gmail.com

Comparative Study of Different Compost from
Different Sources

M. Khalid Igbal,? Tahira Shfig,** Amana Nadeem® and Khurshed Ahmed®

3Center For Environmental Protection Studies PCSIR Lahore, ®Govt. College University
Faislabad and ‘“NCBA&E Lahore, Pakistan

Abstract

Municipal solid waste compost is an organic soil additive that can be used in agricultural production,
improving soil physical properties, increasing both water retention and supply of essential nutrients. In
this study three different types compost were studied. One produce by Lahore City Government second
from Patoki compost and third from PCSIR Labs Lahore. These were analyzed for pH, conductivity,
organic matter, total nitrogen, P,O; and K,O by using AOAC method. Average moisture, pH, carbon
were highest in Patoki compost while organic matter was lowest (27%) in Paktoki and highest (56%)
in PCSIR sample. Potassium was maximum in Lahore City Government and Patoki compost, minimum
in PCSIR samples. The C/N ratio in all compost samples suggest that compost were stable and mature.

The concentrations of Pb and Zn were also studied.
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Introduction

Effective and safe disposal of municipal
solid waste is high on the agenda of develop-
ing countries. (Beukerering et al., 1999).
Recycling of rapidly emerging, as a pre-
ferred strategy in the developed world and
the same trend is being cosidered and adopt-
ed by developing nations in order to deal
with the problems of uncontrolled waste
generation and disposal (Cheng et al., 2002,
Qureshi 2000, Ludwig et al., 2005).

*Corresponding authour.

The handing of materials for recycling is
without environmental impacts, which asso-
ciated with the utilization of recovered mate-
rials in producing new products. The produc-
tion of new product as compost from agricul-
tural and industrial wastes and municipal by
products is an important means of recovering
organic matter and an essential method of
disposal. Compost is applied to cropland to
maintain and improve soil structure and
plant nutrients. (Gigliotti et al., 1996). The
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organic waste is decomposed under aerobic
conditions with the help of microorganism
and results in the compost containing nitro-
gen, phosphorous, potassium, and at least
20% of organic matter, which can be suc-
cessfully substituted for natural fertilizers
Municipal solid waste compost (MSWC) as
an organic soil additive suggest that it can be
used in agricultural production, improving
soil physical properties and increasing both
water retention and the supply of essential
nutrients (McConnell et al., 1993, Rosen et
al 1993, Raviv, 1998).

Numerous studies have addressed the use of
compost in nursery plant production, and
have analyzed its chemical, physical and bio-
logical properties (Fitzpatrick, 2001,
Sterrett, 2001).

Compost quality has many descriptors such
as age, maturity, nutrient content, microbio-
logical, biochemical, heavy metals and pesti-
cide contamination, and chemical and physi-
cal properties. However, all these descriptors
vary with feedstock sources, the composting tech-
nology used, maturity and length of the curing
of the compost. (Everett and Phil, 2004)

The study was proposed to analyze the phys-
ical, and chemical properties of different
compost, whose origins were different. In
every compost the organic matter was
applied of same nature but the sources of
solid waste were not same. The prepared
compost of three different sources was col-
lected and compared the quality or concen-
tration of the nutrients was carried out in this
study.
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Materials and Methods

Soils are scarce or characterized by low fer-
tility in many parts of the world. Under these
circumstances practising traditional organic
farming may be difficult. A common solution
for conventional growers is the addition of
various substrates for soil.

To make up the soil nutrients deficiency and
recyling of municipal solid waste, the forma-
tion of compost had been started since 2005,
by the Lahore City Government with their
trade name “ZAMEEN DOST” (compost)
under the project of Solid Waste
Management. The compost is continued
product of city district Government. The sec-
ond site for sampling was the Tehsil Pattoki
compost. The Tehsil Municipal Administra-
tion Pattoki had been started, under the
Municipal Solid Waste Management project
with their trade name “HERYALI” (com-
post). The third site for sample collection
was the PCSIR Labs Lahore. The compost
was prepared under controlled conditions
and by scientific method to achieve the max-
imum quality and stability of compost. The
compost was prepared by solid waste col-
lected from different locations of the Lahore
City.

Compost were selected using random sam-
pling procedure and were collected by hand
using vinyl gloves in April-August 2007,
carefully packed into polythene bags. Five
no of compost samples were collected from
each sites, were analyzed and the results
were reported in their average ranges.
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Air -dry compost was ground, using a ceram-
ic -coated grinder and used for analysis. The
compost samples were weighted on a set of
analytical scales with an accuracy of 1x 10*
g. All the assays employed distilled water
and analytical pure reagents.

Method used for the analysis of chemical
and nurients characteristics were as fellows:
pH was determine on wet material using a
JENCO 6173 (USA), (Chapman and Pratt,
1961), and salinity was measured from the
electrical conductivity of a saturated paste
extract (Bower and Wilcox, 1965). Nitrogen
content was measured on dry matter using
the Kjeldhal method (Black et al., 1979);
organic matter using the chemical oxygen
demand method (Ciavatta et al; 1990); phos-
phorous by colorimetric spectrophotometry,
potassium and metal content was determine
by flame photometry and by an atomic
absorption spectrometer (AAS).

Digestion on samples for metal estimation

Nitric-perchloric acid digestion was per-
formed, following the procedure recom-
mended by AOAC (1990). One-gram sample
was placed in 250 ml digestion flask and 10
ml of con HNO,; was added. The mixture
was boiled gently for 30-45minutes to oxi-
dize all oxidisable matter. After cooling, 5ml
of 70% perchloric acid added and was boiled
gently until dense white fumes appeared.
After cooling 20ml of distilled water was
added and the mixture was boiled further to
release any fumes. The solution was cooled,

filter through What man No.42 filter paper
and <0.45um Millipore filtered paper and
transferred quantitatively to 25 ml volumet-
ric flask by adding double distilled water.
The concentrations of metals (Zn, Pb) in the
solution were determined by an atomic
absorption spectrometer (AAS). The data
thus obtained was analysis by one way
analysis of variance. (Montgomery, 1997)

All reagents were of analytical reagent
grade (Merck, Germany). Deionized and
double distilled water was used for perparing
solutions and making dilutions. Standard
solutions prepared for all the studied elements
were stored in polyethylene containers.

Results and Discussion

A number of different criteria have been
established to describe the quality of the end
product, compost. According to Haug
(1993), these inlcude physical, chemical and
sensory properties of compost materials such
as particle size, colour, moisture, volatile
solids, P,O; and other nutrients.

The concentration of moisture varied with
reference to source of waste, because each
source has different water contents. The
Patoki compost had maximum moisture
while PCSIR sample had low concentration
of moisture in their samples. The moisture
content of Lahore compost varied from 33.3-
47.00%. It was recommended by Diaz et al
(2003) that the concentration of moisture
content of finished compost be less than 30%



304 Comparative Study of Different Compost

to achieve separation of larger particles dur-
ing screening. On the other hand, the recom-
mended moisture contents for compost
screening is between 35-45%. (Dougherty
1999). The PCSIR compost sample was sup-
ported by Rynk (2003). Who suggested that
this parameter should be less than 40% to
prevent clogging. However Analysis of vari-
ance shows that there is no significant differ-
ence between the moisture levels of three
types of composts as in Table I.1. In all sam-
ples the minimum water contents ranged
from 30-35%.

Value for pH ranged from 5.4 to 8.5, PCSIR
pH compost being the lowest and Potoki
sample had highest. Compost pH values were
in all cases over 8. According to Dougherty
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(1999) the end product pH can ranged from
5.5 t0 8.0. But p- value as in Table 1.1l shows
that there is no significant difference
between the pH values of all composts sam-
ples. Soluble salts contents are measured by
electrical conductivity and reported in units
of (ds/m). A significant difference was found
between the conductivity of all three types of
compost as in Tabe L.111. The salt concentra-
tion in all samples was between 5.3 to 19.8
ds/m. The highest concentration was found
in Lahore Compost and lowest in Patoki
compost, the PCSIR sample varied from
5.7-17.7 ds/m. which was supported by
Dougherty (1999), soluble salt in finished
compost may ranged from 1- 30ds/m. All the
samples had less than 30 electrical conduc-
tivity, which is shown in Table I.

Table I. Comparison of characteristics of different composts

Parameters Patoki compost Lahore compost PCSIR Labs compost
Moisture (%) 35-50 33.30 - 47.00 30-40

pH 6.3-85 6.48 - 08.01 54-8.2
Conductivity (dSm-1 53-18.1 6.90- 19.80 5.7-17.7

Nitrogen (total) (%) 1.2-35 1.45- 04.00 0.7-31

P,05 mg/kg 30.9 - 38 35.3- 43.00 31- 49

K,0 mg/kg 145 - 215 133 - 224 175 - 207

Organic matter (%) 39 -53.8 27 - 49 33-56

CIN 13.7-26.1 16.3-25.5 125-19

Table I.I Analysis of variance of moisture in the three types of composts (n=5)

SOV SS df MS F value P value Decision
Between 139.692 2 69.846 2.39 0.1334505 | Accept Ho
Within 350.212 12 29.18433

Total 489.904 14
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Table 1.11: Analysis of variance of pH in three types of composts (n=5)
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SOV SS df MS F value P value Decision

Between 0.349813 2 0.174907 0.21 0.8130274 | Accept Ho
Within 9.96608 12 0.830507

Total 10.31589 14

Table L.111: Analysis of variance of conductivity in three types of composts (n=5)

Sov SS df MS F value P value Decision

Between 267.7053 2 133.8527 4.32 0.0386192 | Reject Ho
Within 371.804 12 30.98367

Total 639.5093 14

The significant difference was observed
between the nitrogen contents of all three
types of composts as p- value shown in Tabe
I.IV. The concentration of nitrogen were
ranged from 0.7 to 4.0 %. Nitrogen concen-
tration was maximum in Lahore compost
and lowest in PCSIR compost. Every sample
concentration depends upon the source of
solid waste, the composition of solid waste
changed with time and location, because all
the waste collected from different sources
have no segregation. Due to this reason the
waste quality contain the different concen-
tration of all nutrients.

In the present study the concentration of P
and K also varied from each source. In Table

1.V and 1.VI by analysis of variance a signif-
icant difference was also observed between
potassium and phosphate level in all three
types of compost composition. The concen-
tration of K in Lahore compost was 224
mg/kg and lowest Patoki sample, while the
PCSIR sample was in the ranged of 175-207
mg/kg. The nutrients values were also
increased by the addition of manure, which
raised the decomposition rate of waste and
also enhance the concentration of phospho-
rous, nitrogen, and potassium. (Fonstad et al.
2003).

The organic matter concentration in all types
of composts was different. A significant
different was also observed between these

Table 1.1V: Analysis of variance of nitrogen in three types of composts (n=5)

SOV SS df MS F value P value Decision
Between 13.10212 2 6.55106 50.91 0.0163597 Accept Ho
Within 9.96608 12 0.430507

Total 26.40724 14




306 Comparative Study of Different Compost 43(3) 2008
Table 1.V: Comparison of P,Os in three types of composts (n=5)

SOV SS df MS F value P value Decision
Between 221.668 2 110.834 3.88 0.050104 Accept Ho
Within 342.668 12 28.55567

Total 564.336 14

Table 1.VI: Analysis of variance of K, in the three types of composts (n=5)

Sov SS df MS F value P value Decision
Between 5803.2 2 2901.6 3.24 0.0752107 Accept Ho
Within 10763.2 12 896.9333

Total 16566.4 14

values as shown in Table 1.VII. Organic mat-
ter content was highest 56 % in PCSIR sam-
ple, and lowest 27% in Lahore compost. As
the composition of sample changed, the con-
centration of organic matter also changed.
But the organic matter reported by other sci-
entist was 35 to 70 % must lies in the fin-
ished product (Sander et al 2005). All the
studied samples organic matter lies between
the limits as described by Sander etal (2005).

The C/N ratio is widely used as an indicator
of the maturity and stability of organic mat-
ter. The lowest values recorded here for the
C/N ratio in MSW compost in all study sam-
ples suggest that compost were stable and
mature. Davidson et al (1994) reported that
compost with a C/N ratio of less than 20 is
ideal fore plant production. Ratios above 30
may be toxic causing plant death. (Zuccnio
etal., 1981). The C/N in all samples was

Table 1.VII: Analysis of variance of organic matter in three types of composts (n=5)

SOV SS df MS F value P value Decision
Between 931.836 2 465.918 6.15 0.0144754 | Reject Ho
Within 908.544 12 75.712

Total 1840.38 14

Table L.VIII: Analysis of variance of C/N in three types of composts (n=5)

Sle)Y SS df MS F Value P Value Decision
Between 142.0213 2 71.01067 4.02 0.0462173 Reject Ho
Within 212.196 12 17.683

Total 354.2173 14




Igbal, Shfig, Nadeem and Ahmed

307

Table I1. Metal contents in MSW compost and prodused limit for different regulations

Meltal Patoki Lahore PCSIR Labs Spanish law Ecolabel
compost compost compost

Znmg/kg | 451-509 420 - 488 478 - 525 1100 300

Pb mg/kg 21-39 65 - 103 27.7- 33 300 140

ranged from 13.7-26.1 in Patoki, 16.3-25.5
in Lahore compost and in PCSIR samples
were 12.5-19 which is shown in Table I.
From these results it was concluded that all
C/N ratio in all three types of composts were
significantly different. No such sample was
detected in study, whose C/N ratio was over
30.as in Table 1.VIII.

MSW compost heavy metals contents as in
Table 11 was in all cases below the maximum
levels permitted by Spanish regulation.
However, values mostly exceeded the maxi-
mum limits established for compost for use
with organic products. (Ecolabel 2001/688
ICE).
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