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the composting process, mic rOOTEATISIS utily

al substrates present in the organic l’n" the

for conversion to microbial ml»m,":

process of simply a means of convertin .

tential source of odor and public :,PN

problems, into a safe product called humus. By definition, com itk

is an alternative system for solving some of the compost h.apnn:;n‘
g

problems existing on today’s farms.
Jtis a natural process, which occurs in nature in which or
Bamie

matter is decomposed by microorganisms forming a humes.&
substance. The process itself is not new. It has been in Praq‘-ls-hke
many centuries by farmers who have stacked animal manure imlce -fm
or gardeners who have placed garbage, leaves, grass cuttings, et: p:\:s

- Into

pits.

conditions Puring
decomposable microbi
both as an energy *

The composting

organic compost, 2 po

Despite its wide usage, no advances were made i

process until 1925 when Sir Albert Howard, aa dgr;gst}:matreame.m
§tatnoned in India, developed a systemized process for com Ogrt? e
improved process was labeled the Indore Method after ‘t)hs ng.m
central India where it was conceived and tested. The meth dedsmg-e o
by Hov»{ard (1935) involves the formation of a layered ileo b g
hxgh using garbage, animal composts, sewage sludge sgawa i
Imtnally. the process was anaerobic and l'equiréd 6 HICE
cc_)mplenon to occur. The process was later modified b mont.hs -
pile over twice, which reduced the composting time to 3 tZ\ot::‘h:ng the

IMPORTANCE OF COMPOSTING

A great deal of organic compost from the kitch
: en

zzz;lsgt ?:dadgcngn back to the soil in the form ofalclgmf;:)‘:t C:Vnh:\
ik i beneﬁ:ialt? the soil the level of organic matter 'm-cre
from compostin n:n many ways: (1) The finished product obtained
strongly emphasg day have some fertilizer value but it sho '
agent. (2) Inco 1§e .that compose is an excellent soil conditioning
DA mrpr;at“‘g compost into the soil increases the organic
holding capacity Py R, e permeability, and the W2t
hygroscopic moistu t soil. (3) An improvement in humus content,
ity itien Organfe, water. retention capacity, and absorptio
used for improvin ttl;c ‘;‘atfer is added to the soil. (4) Compost &
restoration of lan%l 1:: ertility of marginal and arable land and also "

that has been severely eroded or strip mined- )

Compost can
post can also be used as a mulch for nurserymen and vegetable






Classification of Composting
It is classified into following general categories: .

Oxygen Availability: Com[fosling. catcg('m.zcd by the AMouny of
oxygen available, is either aerobic or ana?roblc N nature,

Aerobic composting: The composting of municipal refyge and
large-scale agricultural composts should be carried oyt under aerobjc
(with oxygen) conditions. Aerobic composting is governed
activity of aerobic ‘microbes and hence required the availability o
atmospheric oxygen during the period of decomposition, If the
environmental factors are optimal, aerobic composting is characterizeq
by 'high temperature, the absence of foul odors, and , short
stabilization period. The high temperatures have a sterilizing effect by

destroying weed seeds and pathogenic organisms.
- The Aerobic Heap: A heap should contain enough bulk of fyeqg
for the heat-loving bacteria for their growth and activity. If the pile is
too small, there wil] be\.ﬁ“s'uﬁcient heat build-up. To obtain a suitable
C : N mix on a garden scale, the materials may first need to be
assembled over a period of time. This can best be achieved by creating
a preliminary stockpile, Garden debris, mowings, weeds and so forth
can be loosely stacked and covered in one pile or placed in pm;
likewise kitchen compost. 3
Anaerobic composting: It is governed by anaerobic bacteria that
operate in the absence of atmospheric oxygen. The process is
characterized b " lower temperatures, the production of odorous gases,
and longer stabilization times, Since anaerobic composting does not
require atmospheric oxygen, the pile or bed can be'sealed to prevent
the escape of foul smelling gases and left alone. The major advantage of
anaerobic composti 1g is that the process can be carried on with a
ninimu: and as such requires little or no energy once the

d.

como bed is tabhshe
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Method of Operation

rocesses are operated as either enclogeq 4
igest
L1 o
T

The composting p
windrows. . |
Enclosed digester: I'hey are mcchanw:c 8 oo iy
aeration by some type of continued tumbling or stirring acyig, Pion,
methods combine stirring with forced aeration. Such —
vestment and utilize a great deal of energy. Compostin i:rh‘
imes

capital in
for enclosed digesters are 10 t0 15 days.
Windrow composting: It is characterized by placing the oy
i

composts in elongated piles called windrows. Depending upon
climatic conditions, the windrows may be placed in the °pen‘he
covered to provide some protection against the elements, Amﬁono_r
provided by stirring and mixing the composter with a front-engd loadls
or a specially designed rototiller type of implement. If the wind er
are adequately mixed, the process will be aerobic and the com .
time required is about 6 weeks. By way of contrast, anaerobic m

composting takes 4 to 6 months.

Kinetics of Composting
The aerobic composting of all the municipal refuse plants are operated
on aerobic process.

Biochemistry: The biochemistry or the rate at which organic
matter decomposes is affected by the carbon-nitrogen relationship of
the organic matter, moisture content, temperature, availability of
oxygen, and the pH. The effects of these environmental factors on the
decomposition of organic matter will help one to better understand the
composting process.

The biochemical reactions during composting are ate also
influenced by the moisture content of the organic matter. The
optimum moisture content should be 100%, but this is impractical
because the composting systems are based on the principle of dry
handling. The maximum moisture content, therefore, is predicated on
the ability of the composted material to be stacked. The optimum
moisture content for greatest decomposition should be maintained
between 50 and 60% (wet weight). Moisture content above 60% causes
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FIG. 7.3: Preparation of compost.
(A) Initial stages for preparation of
heap. (B&C) Classic, compost,
conical shaped bin turns out useful
quantities of compost. (D) Wire
mesh cage, ideal for making leaf-
mould.
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A U"“"‘“' h(‘.\", in fact, is somewhere hetweern 3 |

sature's Own method of dec OmMposition, which is 3 sl ererin
culminating in incorporation by worms into the soil when ‘

is ‘.l‘m'\lcl(‘d R\ \‘pm‘xhn): up !lN‘ (I(':nn\‘,..-,,',.,“ DTOCPes \‘. -
increase a soil's fertility very ‘I“”’HY. especially }": making 2 \‘.'

acrated heap where oxygen-loving organisms can flourish
As composting proceeds, the C/N ratio continuous
with time, since the nitrogen remains relatively constant and the
carbon is released as carbon dioxide gas. The C();I1p<‘><t is conside
ripened once the C/N is lowered to a value between 12 and 20
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Moisture Content

Moisture is essential for microbial activity. In a dry summer the heap
will definitely need some, preferably, added every so often while you
much

are constructing it. Ingredients should be pretty damp. Too mu
moisture is unlikely at the time of making the heap, but it should be

protected from rain with polythene o top.
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Microbes Involved in Composting

ation of biological material is carried out by microbial flo,

e, heat and, depending on the type of pr':'.'.!.\'f;l L
operation chosen, air. A single gramme of compost will contain up ¢ ]
billion bacteria, 100 million actinomycetes, a million fungi, ;kme
protozoae and others in their hundreds of thousands. '

Activators of Biodegradation: Animal manure is used
enhance the heating process; it must be fresh rather then already
rotted. Fresh manure activates by seeding the heap with bacteria. §

Transform
They requires moistur

enough is added it will also bring a lot of heat into the compost heap.
This can be very useful in winter when it is cold and there is a s™rtage

of green matter to engender heat.
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The right bacteria can also be in ,
ﬁmc'I:‘mn?post as the heap is umsn:.:.',"::,“ ‘;f:);wm:‘:d"]a some of last
annecessary if the above conditions are met, byt (::l a("\;:m“ -t
interesting to experiment with herbal products, whicyh der:‘:m t} e
a difference. Packaged bacterial activators are also availah:m; o
the types of bacteria at work vary with the temperature a.,“ ut since
and other factors, these may be of limited use. o

Composting is the conversion of biodegradable organic matter 1o 4
Stabl.e product ?alled humus. Thfe microbes involved include bacteria,
fungi, and actinomycetes. During aerobic composting there is 4
continual change in the qualitative and quantitative nature of the
microbial p9pulation. At first, fungi and acid-producing bacteria
appear, causing the temperature to rise (mesophilic range). When the
temperature rises above 40°C, these microbes are replaced by
thermophilic bacteria, actinomycetes, and thermophilic fungi.

Bacteria: Both mesophilic and thermophilic bacteria play an
important role in the composting process. The mesophilic bacteria
predominate during the initial and final phases of decomposition when
temperatures are below 40°C. Actinomycetes: They exist in the
thermophilic region and they utilize hemicellulose but not cellulose.
Thermophilic actinomycetes are capable of decomposting cellulose.
Thermophilic actinomycetes can grow at temperatures up to y - B

Fungi: They appear in both the mesophilic and the thermophilic
stages of composting. mesophilic fungi utilize the simple carbor
substrates as their source of food. During the late stages o
decomposition they utilize some cellulose and hemicellulose
Thermophilic fungi are less temperature tolerant than th

thermophilic bacteria or actinomycetes. They operate in the range ¢
ermophilic fungi will die off.
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PRACTICAL METHOD OF MAKING COMPOST

Building a Compost Heap

Size of the compost heap: A good basic size for a compost heap is 2
to 2.5 metres (about 6.5 to 8 feet) wide and 1.5 and 2 metres (about 5to
6.5 feet) high. If the heap is too broad or too high aeration will be poor.
The minimum size of a compost heap is usually recommended to be 1

metre® (about 1 yard®).
Frequently more organic matter is needed to build a compost heap

to the desired size than the inexperienced compost builder would

expect. This can only be learnt through trial and error.
If it is difficult for an individual to collect sufficient organic

material to build a compost heap it might be worth working with other
farmers or householders, or even organizing the whole community into
building their compost heaps together. Alternatively, extra material
such as roadside cuttings or the organic by-products from local
processing plants could be considered. The correct balance of slow and
fast decomposable material, however, must be maintained.

FIRRE. TR AN L Y ey Y
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bour: Building a compost thewseg :
the shoch periods of labour m:.’mh gy
turning, and some methods are maore labernyy !
Availability of animal feed: Myep of the |
suitable for composting is alse suitable 5 A0 g A
scarce it maybe inappropriate to compost jy. The fage. | Nn
decision based on his own circumstances. If aega. -,
animal feed (e.g., kitchen compost for pigs, CTOP reside
is likely there will still be other types of unwanteq o
Even if it takes longer to collect sufficient materit o™
worthwhile. R -
Water availability: If water is scarce, it may ’
available water directly for irrigation rather ¢
compost. However, compost added to the soil can
holding capacity and, in the long term, would redy
the water required to irrigate the crops. Meth,
requirements of a compost heap include: (; o
reducing evaporation; (2) siting the heap in 5
enclosing the heap entirely within a wall of mud; (4)
in a pit. ‘
If a rainy season can be expected a g
concentrate on compost building when more w
Pit or heap: A heap is the most co me
However, where water is scarce com
minimizes water loss, although
are heavy rains of a high water

.
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in. Broadly spuldn& you
Coatains low levels of catbon relaerey T
Though, often dead material, for example stra
,ndmahtghnuoofcarbonmw.m
the higher the ratio the slower the rate of
Building the heahp: lln order to produce
a compost heap it should be built in a ; i
gum plant material such as stalks ﬁmy ﬁl,l 3ivs
circulation and drainage is needed, Following ﬂllt.m‘ Bood &
should be placed in layers, alternating between materia 'l :‘MI-E;M.
decomposed with material that decomposes sloy vly. A good s easily -
for each of these layers is 10 cm (about 4 inches). If manure
should be applied in layers of 2 em (1 inch), and ooﬂ“m ol
thinner. Water should be applied after each sequence of layers. With
each layer of organic material, the edges should be laid
followed by the centre. This ensures that the heap ed ﬂh
and not collapse. Alternatively, a wire mesh or similar
structure that allows air to pass through can be used.
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is critical and should be carefully o ST
results. If piled too high, the material i b. il

weight which will destroy the spore Space )

conditions. ,
2. The height of the pile: |t jg also Critica] £
controlling temperature. Windrows stacked e
much heat and develop temperamre,_abo";
range will destroy many of the microns

process and causi
heat too rapidly, preventing optimum co

organisms to be reached. Loss of moistyy
causing the rate of composting to be retay,
cross-section of the windrow is usually tra
repose being approximately 30°, [p rainy
protection is provided, the Cross-section of
semicircular in order to shed water, '
3. Turning the pile frequently: ¢ is
rapid, nuisance-free composting action
thermophilic aerobic process. In order to e
decomposition, the compost must be thorg
is to turn the outer edges into the center (
causes weed-seeds, fly larvae, and pathoge;
survive near the cooler surface to be exposed to
at the interior of the windrow, Turning is also ,
moisture content and aerating a pile '
Turning can be accomplished by using a fr
shell bucket. ially available







