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Solid Waste to Compost and lts Manural Effect on
lTheat Growth
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Agriculwral Microbiology Dept., National Research Center,
Dol*i,Cairo, EWpt

T ARGE AMOLJNTS of municipal soljd wasre (IvtSlU are generar€d
ufrom different sourcss reaching 30,0(X) ton / day, however, their
potentiat value is almost igrrored. It should be considered as an
valuable rcnswablc cnergy resource for recycling, comFosting, and
ensilage. Aerobic composring of rhe organic fraction MSW was csnied
out to raise its fertilizing value using differcnt acccleratorc. A field
experiment was conducted in Santa town, Gharbia governorate, using
wheat fls an indicator plant to cvaluste the produced composr as
organic manure to reduce the heavy doses of chemical fertilizers.
Results clearly showed that the composting proc€ss raised the
fertilizing value as indicated by the increase of nutrient availability.
Dats also revealed significant increases in grain yierds as werl rs the
grain N and P contents of wheat fertilized wirh compo$ted MSW as
compared to chemical fertilizer trestment. This application also
improved wheat quality, as indicated by the increase of grain nitrogen
conte[t. From the environmental point of view, the problcm of MSW
accumulation can be partially solvcd and iu poltuted effect will be
diminished to a certsin level in order to improve the sunounding
cnvironment.

Keywords: Organic fraction, municipal solid waste, whcat growth.

Municipal solid waste (MSw) is considered to be one of the most valuable
renewable resources for recycling, composting, ensilage and acceptable
foodstuff for livestock (El-Boushy and Vander poel, 1944). In Egypt, MSW is
chsrecterized by its high organic conrent, reaching ffi Vo (Saber et al., Lgg4),
Disposal of the organic fraction of MSW through composting is considered to
be one of the most safe and environmentally sound practices. The produced
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268 H.K. ABDELIvIAKSOUD et al.

compost might partially fill the gap in organic manurc required for enriching new
eoils and fertilizing the old ones. Composting of MSW has proven to be a useful
technique for different purpo$e$, such as horticulture (Fitzpatnch & Carter, 1983;
end Wooten et aL, l98l) end reforestation (Bengtson and Cornette, 1973).

El-$anta town is located in a rural srea in the middle of the Nile Delta in
Gharbia governorate, Egypt. Its population is about 3048it (according to the
population canied out at 1999). The annually increasing rate is around 2.8 %.
The daily-generated amsunt of solid wastes reached 24 and 28 tones in summer
flnd winter $€asonsr respectively, with a mean value of 26 tones per day. About
75 % of.the� produced waste$ are generated from households and the rest from the
other souces, ie streets, workshops, stores, and markets.

The present work aims at evaluating the bioconvertion of organic fraction of
MSW under different accelerators and its rnanural effect on the growth of whcat
plants grown in Santa soil.

Mater-lal and Methods
Compsting pracess

The collected municipal solid wastes were sortcd to fractionate the different
components. The organic fraction of MSW was used to construct heaps to be
bioconverted to compost. Three heaps, two tonss each, werc built up in
windrows system. One heap was tr€ated with a chemical f,ccelerator composed
of 50 kg ammonium sulfate, 14 kg superphosphate, 2.5 kg porassium sulfate and
50 Kg calcium carbonate. The second heap was treated with 1200liter sewage
effluent (60 % wlv\ as an organic accelerator. The last heap did not receive any
accelerator. Each hcap was built up in ten layers. The heaps were moistened to
the proper level (60 96 wlv) for initiating microbial proliferation. The surface of
the heaps was covered with a thin layer of mud and left for 120 days. During this
period the heape were turned over 3 times at 30, 60, and 90 days from initiating
time. The tcmpcrature of the heaps was frequently measured to control the
biodegradation of organic fraction, through adjustment of moisture level until
heape were matured.

Three samples were taken from the different treatment$ at 0, 45 and 120 days
ftom initiation for assaying the counts of fecal coliform using Eijkman test at 44
for 48 hrs (Allen, 1959).

Evaluation of manural value of MSW composl
A field experiment was carried out to evaluate the marrural value of the
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BIOTRANSFOR,MATION OF ORCANIC FRACTION ...

produced MSW compost. Wheat plant was used as indicator plant in a clay loam
soil et Senta region. Plrysical and chcmical analyses of the soit are given in Table
l. Fifty kg N fed-l were added equally at 30 and 60 days of sowing.
Superphoephate was added at rate of 25 kg P2O2 and broadcasting at soil
ptparation. Wherea$, 20 kg K2O per fed of potassium sulfate was added 3
monthe after sowing. The different composted MSW were added at soil
prepf,retion et the rete of 20 m3 fed-l. Wheat grains, var. $akhr 69, were sown at
thc ratc of 40 kg feA f. A completc randomized block dcsigrr, with four
replicates, was used. PIot area was 21 ̂ 2 gfZAO fed). The ftef,tments were ilr
follows:

I-NPK chemical fertilizer.

Z-Accelerator free MSW cohpost.

3-Composted MSW with chemical accelerator (NPK and CaCOj.

4-Composted MSW with organic accelerator (Sewage effluent).

TABLE I . Phyrlcochemical entlyses of soil .

Item Value
Sand oA
Silt "/"
Cley V"
Soil Texture
PH
E.C
Orgnnic matter
CsCOr
Total nitrogen
Total phosphorus
Totrl potassium

dS/m
"/o

Vo
V0
V"

43.8
27.5
28,7

Clay loam
E.?

3.41
1.32
5.16
0.r2
0.09
199

Vegetative plant characters, r'.e. root length, plant height, number of tillers
and dry weight of whole plant were estimated after 90 days of sowing. At
harvesting time, yield of straw and grain, as well as their N- content were
determined (Jackson, 1973). Data were statistically analyzed according to the
method given by Little and Hills (1977), using a microstatc program (1985).

Esypt. J. Soil Sci. 42, No. 2 (200?)
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270 H.K. ABDELMAKSOUD et al

Results and Dlscussion

Data of MSW sorting showed that the organic fraction amounted to 54 Vo,
whereas the recyclable items and dust reached 30 and 11 9o, re$pectively. These
results are similar to the findings of Saber et al. (1997). The laboratory analyses
of MSW organic fraction is shown in Table 2. A result showed thst the organic
fraction had high moisture content (29.8 fo\, and was slightly alkaline. The
organic fraction was also characterized by its high content of organic carbon,
nitrogen, phosphorus and potassium (Table 2). Because of the high amount of
nitrogen, it was expected that the biodegradation of these organic residues during
the composting process would be fast until the maturity phase. These findings
arc in accordance with those obtained by Xin-Tao He et al. (1992).

TABLE2. Ctremlcal analyrls of MS\il organlc finctlon.

Item Value
PH
Ashes %
Organic carbon %
Organic matter %
Total nitrogen kg/ton
Total phosphorus kg/ton
Total potassium kg/ton
CAI

8.3
39.0
35.4
61.0
r57.0
18 .0
12.0
22.s

Chemical analysis of the three-composted organic fraction is shown in Table 3.
Data showed thflt $ewags effluent as organic accelerator led to a slight decreasc
in pH compared to that prepared without addition of any accelerator. In contrast,
the samc treatment increascd the electrical conductivity from 4.9 to 5.5 dS/m.
This decrease in pH, or that increase in EC, after the addition of sewage effluent
may be attributed to the release of different organic acids throughout the
biodegradation of M$W, and also its relativcly high content of soluble salts. It
was obseryed that addition of accelerator, either chemical or organic, reduccd
the organic content. This reduction was more pronounced in the case of using an
organic accelerator, compared to thflt prepared without any additives.

Egypr. J. Sol/Sci. 42, No. 2 (2002)
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BIOTMNSFORMATTON OF ORGANIC FRACTTON ..,

TABLE 3. Chemlcal rnalyrlr of the composted MSIY organlc ftactlon.

Ilem
PH
EC (dS/m)

Organic matter 7o
Total nitrogen %
Total phosphorus %

Totalpotassium %
Total Fe (ppm)
Total Mn (ppm)
Total Zn (ppm)
CAtr ratio

Wlthout lcceleretor CbGmicrl eccelcrrtor rccelerator

7.8
4.9
40.9
1.84
0.21
0.09
4250
3 1 8
600
rz.9

7.9
5.4
38.9
1.94
0.22
0.09
4522
322
6 1 5
l  l . 6

7.4
5.5

38.2
2,.r4
0.25
0 .14
4810
322
604
r 0.4

with regards to the nutrient content, the only noticeable variation between
thc threc types of compost was detected in total N zp. It is likely that addition of
sewage effluent enriched the N-conrenr of MSW more than the chemical
accelerator did. No appreciable differences were obrained in P and ll, excepr the
little increeses that occurred in K-content of the organic eccclerator treatment.
on the other hand, slight difference$ were found between their migronutrients
(Fe, Mn and Zn) eontent. Frorn a cornpost technology point of view, it is well
known that addition of accelerator, cither chemical or organic enhances
microorganisms to perform the biodegradation process and the reaction proceeds
fastcr to maturity. Therefore, the compost prepared by addition of both
accelerators could be more homogeneous and contains more available forms of
nutrients, compared to that prepared without any accelerators (wooton et a/.,
reSl).

The microbiological analysis of fecal coliforms in the composted MSW
moistened with swage effluent revealed that the counts were 3.3 x 106 cells g'1
directly efter mixing, then the population sharply dccreascd ro 1.3 x td ccfls g'1,
after 45 days, while it complerely disappeared at rhe end of composring (U0
days). Whereas, the counts of the tested organism in the free and chemically
accelerated compost disappeared before the first 45 days. Therefore, this
composted MSW can be safely used as organic fertilizer, without any
environmental restrictions.

Regardless the method of compost preparation, manuring wheat plants with
any of thc thrcc composts, improved all plant characters, r'.e. root length, plant
height, tillcr number and whole plant dry weight (Tablc 4). It is clearly seen that

27r
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272 H.K. ABDEL-MAKSOUD et al.

the organic fraction of MSW, composted without any additives had the least
favorable effect on plant growth whereas, the other treatmeflts receiving
chemical and organic accelerators were more promising. HoweYer, menuring
wheat plants was preferable than the chemical fertilization with NPK. Significant

differenccs in rmt length were recorded as a result of manuring wheat, comp{rcd
to NPK fertilized planh Whenever, these difference$ were highly significant in

other plant paramcte$ (plant height, tillcrs number and plant dry weight).

TABIJ 4. Growth characterfustlon of whest plant (90 days old) manurcd wlth
vu{otu composted MSI{ orlanic fractlons.

Treafinents Root length
(cn)

l214

Plant Tillers Whole plant
hetght (cm) (No/plant dry weight

NPK
composts
Accelerrtor free
Cbenlcdly accelereted

ll.3 s.3 s93

icelly occclcrnted

16.6
19.3
2t-5
2.tz

l2 . l
12.9
14.3
t.l4

1,7
7.8
t.6

697
763
850
67.rLSD

The use of compost amended with sewage effluent significantly increased
whole plant dry weight compared to chemical treatment. These data are in

complete f,gre€ment with those recorded by Jokela et al. (1990) who indicated
that thc growth of slash-pine manured with garbage comPost accelerated with
sewage sludge was significantly greater than garbage composted without any
accelerator addition.

The yield parametcrs of wheat plants treated with the different types of

compost and NPK f,re shown in Table 5. Generally, application of the organic

fraction of MSW regardlcss thcir mcthod of preparation, resultcd in highly

significant increases in grain and straw yields compared to that of the NPK

treatment. [n this respect, ingreases in yield parameters of manurcd plots over

that of the NPK fertilized treatrneflt ranged between 41.7 and 49.4 To for the

biological yield, 40.7 and 49.4 4a for the straw yield arrd 43.5 end 54,5 % for the
yield of grains which was being higher with those manured by the organically'
rccelerated compost. Within the treatments of organic manure$, there were no

significant variations in straw yield between the three treatment$. Whereas, a
signifrcant difference in grain yield was seen between accelerator free compost

and organically accelerated one. In addition, there was no significant variation

between chemically- accelerated and the untreated compo$t and also between the

OrganiCally and ChemiCally aCcelerated one. However, these variations were

magnified between the non-additives and the organically treated compost leading

Egypt. J. Soi/Sci. 42, No. 2 (2002)
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BIOTRANSFORMANON OF ORCANIC FRACTION ... 2t3

to high tignificant differences. Different incress€s over NKP treatment in N % of
straw and grains were detecied due to the use of composts. In general, it was also
noticcablc that all compo$ting treatments wcrc morc efficient, improving all
wheat yield parameters compared to the chemical fcrtilizcrs (NpK). Moreover,
diffcrcnt increases in N-contcnt werc detected in both grain and straw, which
reached 36.9 in the former and 31.8 % in rhc later. Data herein are in accordance
with those obtaincd by chattopadbyay (1992) who srarcd that organic manuring
of rice plants with composted MSW improved yield and nutricnt uptakc.

TABT.E 5. Yield parumcters of whcat phntr mrnured wtth vsrlous composted MSW
orSanlc fractlorrs.

Treatment

NPK
compost
Accelctrtor free
Chemicrlly accelented

rcceleruted

Biologicel Strrw Grain N Y o o f
yield yield yield

(ton/ fed) (ton/ fed) (ton/ fed) $traw Grains
6.09 4.02 2.07 0.22 l.6r

0.24 1.89
0.26 r,gs
0.29 2.30

2.97
3.09
3.?q
0.13

s.66
5.89
5.e0
0.28

E.63
8.98
L l0
0.44

It can bc concluded that in addition to the beneficial effects of organic
materials on improving soil properties, the pronounced increase in both the grain
nnd Btraw yields of wheat crop were obtained by applying compo$ted MSW as
organic manures prrticularly those prepared by using any accelerator. The
organically- accelerated composted MSW treated with sewage water, showed the
most hneficial effects on the growth parameters of wheat ptant as well as, grain
and straw yields. On the other hand, the use of such a simple composting
technique may contribute to solve the problem of MSW accumulation and could
reduce Environmental pollution.
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