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INTRODUCTION

Crganic manures are well established to be invoived in the
fertilization plen in almost all the werld This may be dus o the
role of soil organic matter in improving physical, chemical and bio-
logical characreristics of soil as wzll as besing a scurce for nutri-
tional elements. Besides, in zreas where mineral fertilizers are either
not readily available or too expengive for general use, organic manures

are almost the only means for maintaining soll fertility.

Sources of organic manures are numerous and dfferent in
their characreristics particularly the C/N ratio and degree of humi-
fication along with available macro-and micro-nusrients. Such responses
should be imposed on responses to organic manuning, soil features

being of importance in  such concern.

An attempr has been performed 1o evaluvate certain common
sources of organic manures, i.e., farmyvard manure, chicken manure,
town rfuse and poudrette through evaluation for their behasiour in

certain representative Egyprain soils including sandy.zlluvial and cal-

[=]

Indicared evaluation includes studies for minerzlizarion process,

]

mges in the C/N reatio zlomg with zvallability of cerizin macro-
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elements including N, P and K as well as micronutrients of Fe, Zn
and Cu. Finally, responses of plant growth along with upiek

concernad nutrients have bheen evazluated.
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2. REVIEW CF LITERATURE

1. Sources of organic manures

The sources of orgamic manures for using as leriflizer are
numerous including animal wastes such as farmymrd manure, poultry
manure, slaughterhouse by-productst human wastes such as  2ight-
soil or on the large scale city sewage and sluige: city &nd industrial
wastes such as garbage; raw or fermented crop residues (composij;

green manures and bio-fertilizers.

* Farmyard manure

FYM is used on a large scale in FEgypt =z2lthough Egyptian

oo

FYa being pocr in both organic matter and nutriticnal value.

Abd El-Gaffar er al. (1960), Abou-El-Fadl et al (1968) and
Abd El-Malek et al. (1969) reported thar the low contents of €., P

rth as bedding.

=

and K in Egypiian FYM are attribured rc the use of ¢

fr

as well as 10 the methods of preparation, storage and hzndiing. The
authors found average velues of 2.89 - 3.0%, (.33 - 0.48%, 014 -

0.21% and 0.4 - 1.03% for or

Ev using earth as bedding for FYM. Correspending values when using
fce siraw as bedding are 23.02 - 23.23%, 1.35 - 1,73%, 0.65% and
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of FYM, the organic matter and toral N contents may be raised to

double what is actually found in the poor Egvprian manure.

Alaa El-Din (1980) stated that production of organic manure
from Egyptian farm animals is about 187.4 million m3/year with net
production of FYAM being about 119.2 million m3/_\'ear or about 93
million ton/vear. This production represenis abour 56% from Egyprian
requirements which has been later reported by Riad (1982) 1o

be 170 million ton/yvear /7.5 millicn feddans.

Levi-Minzi et al. (1985) studied the changes in fresh and 3-month
stabilized FYM. They found that the marturity process produces a
significant increase in total N, water-soluble substances and lignin
contents, but decreases in total C, lipgd and hemicellulose plus cell-
ulose contents as well as in the C/N ratio, all these characteristics
being considered as useful maturity paramerers. The authors concluded
that the FYM obtained after 3-month srabilization process is still
insufficiently humified. The nutrient element content increases and

availablity generally decreasss with marunty.

* Poultry manure

According to Alaa El-Din (1983), the production of poultry
manute in Egypt is ahout 230,000 .'n3 / vear which mav be a source
fer 2300, 4500 and 641 tons / vear of nitrogen. phosphorus znd peota-

ssium as N, P,O_, K,C, respectively. Alaa El-Din et al. {1982) added
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that the average organic-C. total-N and C/N ratio in the raw mat-
erials of the chicken manure are 34.35%, 2.26% and 13 : 1, resp-

ectively.

Wilkinson (1979) reported that fertilizer value of manures is in
decreasing crder as : broiler-litter > hen ltrer > hen droppings >
bzef feedlot > cther slurries. He added that relative efficiencies of
manure nitrogen as compared ro commercial fertilizer renge from

less than 30% to more than 100%.

Mazur and Wojtas (1984) estimated the content of microelements
in poultry dung samples to be as average ppm, with 20% dry matter
basis, as follows : copper 6.7 - 16.7, Mn 33.5 - 91.6, Zn 31.5 - 127

and iron 274 - 602,

* Town refuse
One of the cheapest source of organic manure is the (garbage)
town refuse which can be prepared 1o be used as both soil amend-

ment and a source of plant nutrents.

In Egvptian Shoubra Crganic Manure Plant, a modified Boggano
Picco method of composting was impleyed in which town refuse is
compested in Silo for 21 davs where it is subjected te intermittent

zerobissis and asnaersbiosis. Abou El-Fadl et al {1968} focund that
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average chemical composition of organic-C, total-N, phosphorus and
porassium in Cairo town refuse compost is 14.1%, 0.58%, 0.2%% and
0.48%, respectively. Such refuses were evaluated by Omar et al
(1970) who found that the average of percentage organic-C, total-N,
T\'H4-N and T\'O3—T\' at o day are 33.3, 1.1, 0.08 and 0.11, their
values after 21 days from rotting being 25.9, 1.49, 0.01 and 0.12,

respectively.

Through personal communications with the manager of Organic
Fertilizers Organization, Cairo Covernorate, new information have
been gottenf or technical reascns, the mentioned plant has been scra-
pped at the end of (1984) to be replaced during {1985) by a new
one with a net production of about 20,000 tons / vear. Fermentation
processes are performed under aerobic conditions for producing town
refuse compcst. Besides, two new Plants in Cairoc city along with
other two in Alexandria and Damnietta have been established during
the vears of {1985 - 1987) and all are now in cperation. The Potential
plan tends to increase the number of Organic Manure Plants for both

sensitary disposal of town refuse and mcre production of manure.

The average composition of indicated tcwn refuse is 20% organic-C
0.9 toral N, 0.3 P and 0.4 K.
Khalil (1979) evaluated the Zagazig tcwn refuse where garbage

is again fermented under both zerobic and znaerobic conditions. He
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showed that changes of total-N content or organic-C along with the
rate of decomposition under aerchic conditions are higher than those
obtained under the anaerobic ones. The means of changes in total-N
from 0 - 1o 21 dayz were 0.96% to 1.07% under aerobic condizions
and 0.96% to 1.01% under zanaerobic ones, the respective values for

1 . R I
w 1C 2"?.2/’&.

[ )

organic carbon are 21.2% to 20.5% and 31.

Several investigations have been also reported concerning the
production and chemical composition of correspondent town refuse in

the other countries.

Toth (1968) found the mean average contents of crgamic-C,
1otal-N along with available pZOS and KzO. in seven garbage com DOSTS
produced in U.S.A., 1o be 235.4%, 1.12%, 1.68% and 0.69%, respecriveli.
Egawa (1975) reported that the bhig planis for producing com post
from rtcwn garbage in Japan were scrapped one after one tc isaves
piants from 32 ones  in operation due to economical imblance
between the increasing wages and cheap prices of the products. The
town garbage is fermented by incubstion in a kg rotary Kz for
abour one wesk under warmed zerobic condition tc produce town-
zarbagze compists having 23% of crgzmic-C. 1.0% of toral-N, C0.52% cof

P2CS ard 1.14% of KZO.

Accerding to Ministry of Agric, New Delhi (1975).:he chemizal

[£18]
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composition of the compcst was 1.0% N, 1.0% P,C. and 1.0% KO-
In a later study performed on municipal refuse in Kuwair, Natour et
gk (1982) showed that more than 77% of such refuse is com postable
within a short time and tas a carbon mitrogen ratio of 19:1-
40:1. The authors added that municipal compost has a higher content
of ash, higher levels of heavy merals but lower levels of piant nut-

rients.

* Sewage sludge
Jt is usually digested under controiled conditions wvielding siudge
which can either be applied directly 1o soils ar composied with more

solid materials (e.g. night-soil).

Parr et al. (1532a) showed the composition of rzw zad cgested

sludge from the Washington Blue Plains Waste Water Treatments to

tay

8%, P 1.

iy

be as follow : pH 9.5, organic-C 31%, (otal N % K 0.2%. Zn
630 ppm and Cu 420 ppm for raw sludge; the respecrive ialues for
digested sludge are 6.5, 24, 2.3, 2.2, 2. 1710 and 72Z3. On the other
hznd, Parr et al.{1$82b) reported that sludges vary greatly in thelr
ohysical and chemical characterisiics depending on the method of

waste water treatment used zlosg with the knd and amounts of

irdustrial  wastes discharged into the sanitary sewers.

Lake et al (1984) suggested that heavy metals present in
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sewage sludges, disposed to land, would be of less immedate concermn

following anaerchic digestien.

Under Egvptian conditions, Abou El-Fadl (1960} determined the
chemical composition of the sludge compost of El-gabal Elasfar
Waste Water Treatment Plant, obtained values being 26.7% organic-C,
2.3% N, Ll% pzo5 and 1.1%1{20. El-Sebaie and Metwally (1932) zdded
that few waste-water treatment plants are found in the big cities of
Eavpt; such plants produce sludges in ever increasing quantities.
Besides, numerous small water treatment siations still  produce

relatively large quanities of sludges poor in quality.

Riad (1982) stated that amcunts of human liguid and solid
excreta in forms of sludge, poudretre, etc. may reach abour 2.4

million tong/vear in Egypl.

Singh (1975) menticned that digestion of rthe night-scil would
gve harmless sludges withour diminished fertilizer value and energy
the manurial value for such digested nigrh-soll is 3 - 5% N, 2 -
2.4% oni and 0.7 ~ 1.9% K20 {oven dry basis). Hauck (1932} added
that Biogas digesiers are probably the most efficlent and econimical
means of dealing with animal wastes. Later on. Alaa El-Din and
El-Shimi (1984) repcried that huwran excreiz, which is preseatly aot

valuz ziter application of biogas tachnology.
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