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SELECTED ARTICLE
Development of Modern Composting Methods.

By Y. D. Wad, Instituie of Plant Industry, Indore, Contral India.

The deliberate use of rotted organic wastes—vegetable and animal—for thn
purposec of growing larger quantities of better crops seems to be.as old as the a:
of sgriculture itself. [t is conceivable that primitive man may huve simulte
-neously (1) noticed the superiority of natural vegetation growing in virgin fores
land rich in organic matter, and (2) discovered the possibility of artificial cult!
vation of some of the plant species suitable for his food.

Atany rate, the importance of farmyard manure to erop growth has bee
stressed in ancient Indian and European literature on agriculture (Russell ani
Richards, 1917). Kind (1926) has described in detail how the Chinese peasants o
old, took elaborate care to cullect all available wastes and convert them systema
tically into well-rotted composts. Itis noteworthy that in every part of th
world this system of returniog its own waste material to land has maintaine
soil fertility in spite of continuous cropping through the ages. The crowde
population of China is still being maintained on the produce of its soil after it
-agricultoral use for over forty centuries. This is perhaps the most convineing
proof of the perfect balance of ancient systems of agriculture with their environ
ment. It is very striking, indeed, that modern composting technique has ver;
little to add to the basic principles underlrmg the Chinese method of making
manure from agricultural wastes,

Liebig published in 1840 his essay Chemistry in ils aﬁi:mrfnn to Agrionltur
and Physiology. This marked the beginning of a period when scientific investi
gations and commercial enterprise concentrated on the stimulation of crop pro-
duction by means of factery-made chemical muanure, Subsequeat work at
Rothamnstead and elsewhere established the mapufacture of artificinl fertilizers
on a sound footing. Factories engaged during the war in the fixation of atmos-
pberic nitrogen needed new markets afterwards, This further intensified the
use of chemical maoures. The use of bulky farm manures fell into the back-
ground. It was even asserted that this practice was not an essential feature of
agriculture. A school of scientific workers, however, soon arose who maintained
thata certain proportion of humus is essential to preserve the erumb structure
in soils and that such a structure in turn was essential for efficient plant grow th
(Russell, 1934 ; Symposirem on Soil Organic Mnh‘ar, 1927).

Another group of scientists (Howard, 1937, 2) believed that the artificial
stimulation of soil activities for commercial cropping “was sure to upset the
natural balance of soil factors and in the long run might lead to evils not yet
fully realized. They maintain, therefore, that in any sagricultural system ade-
quate provision is absolutely necessary for returning all the waste products of
agriculture back to the land. Howard (1937,1) even maintains thﬂt in specialized
systems such us the planting ‘industries it may be ~ necessary to moeke provision
for the supply of humus to the soil by manufacturing it at extra cost from other
sources to enable the soil to meet the abnormal strain resulting l’mm hlghlr
intensive cultural practices.

Also, the Iarge majority of the cultivators in the world Stl". Lelieve-that the
produce obtained by the use of clremical manures is not always equal in quality
to that obtained by the use of ordinary farm manure,
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Recent discoveries of workers on animal nutrition have apparently confirmed
this beliel by their findings (McCarrison, 1926, 1937 ; Viswanath and Surya-
naraynna, 1927; Ramiah, 1933). It bos also been clajmed (Howard, 1937,1) that the
use of bumic manures from vegetable and nnimal wastes imparts disease resist-
ance t_’_ﬂ“f fo crops and the animals that feed on them. Recently, a fresh impetus
was received by the investigations into the nature of soil humus and the decom-
posilion of organic wastes to humus (Russell snd Richards, 1917 ; Waoksman et al.,
1929; Du Toit and Puge, 1930, 1932 ; Waksman and lyer, 1932, 1933: and others),
This wos accompanied by zenlous attempts of other workers to discover how to
make larger quantities of humic manures and how to incresse the speed of the
ﬂEF“mFOSi“ﬂﬂ {Carbery and Finlow, 1928 ; Roo and Subrahmanyan, 1932, 1935:
Anstead, 1932; Gadgil and Hepdekatti, 1937). These workers nimed at ensuring
o copious supply of cheap aud properly made humic manure.

Richards and Hutchinson (1921) artificially converted straw to humus by the
help of ammonium sulphate. This léd to the development of the patented
" Adeo'" process,

Fowler (1930) and Howard concentrated their efforts on the utilization of all
available ur.'qnnic residues for making composts of the Chinese type. Fowler
stressed that it is necessary to huild up an intensively active biological starter of
the proper type to ensurea good start and maintain the speed thus secured
throughout the course of decomposition. His system of making " activated
composis " is founded on this principle and is applicable equally to both farm
residues and town wastes.

Howard nimed chiefly at mnking all types of residues into'composts and thus
incressing the supply of cheap humus, He saw in this a means to compensate
for the existing shortage of eattle dung for m1 nure-making in India where cattle
dung is badly needed for fuel purposes in the absence of asatisfactory substitute.
His work in this direction culminated the development of Howsrd and Wad's
Indore Process (1931, 1935),

This process nims at utilizing the harder residues by moking them less re-
fractory to the influence of the fermenting microorganisms by the physical crae-
king of tissues or by exposing them to the-corrosive environment of actively de-
caying material of a better composition. It lays special stress on starting the heap
with a physical structure capable of maintaining adequate seration without un-
due loss of moisture all through the period of decay notwithstanding its com-
paction due to the shrinkage of the rotting mass, It is maintained that a pro-
perly made heap will very soon develop within it all the required intensity of
microbiological activity by itseli. All the temperature ranges and sequences of
the types of micro-organisms necessary for composting will automatically appear.
The process is nerobic, clean and sanitary os well as cheap apd simple. The
final product always muintdins the proper standard of quality. '

This process, therefore, spread rapidly all over the world and is applicable
to a large variety of cullural systems and envirodments. It can convert all types
of wastes quickly into well-rotted composts, This is typieally illustrated by its
application (1) to the disposal ol habitation wastes (Jackson and Wad, 1934,
Howard, 1935, 1937 19384, (2) the composting of eane trash {Tambe and Wad, 1935:
Dymond, 1923, 1938) and of siga) wastes, the wusles of ten, coffec, rubber and
coconut and 0il palms (Bagot, 1937; Howard. 1938) and its modifications for
making composts with rain water (Timson, 1939) and by the intermittent supply
of water from canals {(Jazkson, Wad, and Panse, 1934), '

Fowler (1930) seems to have considered partiolly anaerobic conditions during
the Inter stages of decomposing heaps as having some beneficial effeet,
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The avthor of this note has observed that under the hot arid climate of the
Rajputana desert the compost made with three turns had an inferior ' chemical
composition than that produced by one turn only, It appeared that due to the
different degrees in the course of fermentation of the various components of the
heap the more ecasily decaying portions under the stimulus of lacal climate
reached the stage of complete oxidation aud consequent Josses by the_time. the
more relractory parts were sufficiently crumbled down. It is possible that losses
of this nature may be kept down by lessening the number of turns or altering
their intervuls to regulate the ventilation to the desired degree. | : il

While investigating the possibilities of the hot fermentation process Raj-
£opal ¢¢ al. (1936) have concluded that in compost heaps a betler conservation of
carbon and nitrogen is possible when anaerobje conditions follow affer a vigorous

aerobic start with rise of temperature. The mechanisms by which this is
brought about is vet to be fully investigated. :

Howard (1937) has recently evolved what he calls ‘‘Sheet Composting '
This seems to suit wherever labour is scarce or costly. Residues of field crops
are composted fu situ in the field without collecting and removing them. The
conditions in sheet composting are perhaps semi-nerobic. The following des-
cription by Howard will illustrate the application of this principle :(—

This development was worked out during thelast two years on the potatoareas
of South Lincolnshire which have been noted to suffer from shortage of humus.
After the pea-crop grown for canning has been harvested, the land i= immediately
drilled with beans. The sown areu is then covered with a layer of crushed straw
from the shelling machines followed by a thin laver of farmyard manure.
The Indore process then sets in on the surface of the soil. The benns grow
through the fermenting mass and at the end of September are plouphed
in with the layer of finished compost. Decay is rapid and by the time
the fields are planted in potatoes the following spring the resulting humuos has
been incorporated in the soil and is ready for nitrification. This modification is
known as sheet composting—the malking of humus in o thin layver all over the
surface. Catch crops of beans or mustard or a crop of weeds can alse he
manured with bumus or farmyard manure before ploughing in in the autumn
when sheet composting ngain takes place. The turf of old pastures or old leys
can be converted into humus in a similar fashion. The Indore process has in
this way been applied w.th success to no less than three- important practical
problems, green manuring, the effective utilization of weeds and stubble and the
hetter utilization of the old turf of grass land,

Similar nttempts at simplification are being made by applying waste organic
matter direct to the soil with inorganic reinforcements (Eden, 1935,1936). The
present system of burying tea prunings and loppings of shade trees along with
the chemical manures may alse be considered a similar operation.

It appears to the author that perhaps the most economic -and convenient
method of returning waste material to land will be.a preliminary aerobic
decomposition to suitable stage followed by direct npplication to the field, a few
weeks before sowing time, before preparatory cultivation begins. There seems
to be some scope for such a method -as it involves the . least deviation from

current routine as well as the minimum of labour and care. Agricnlinrs and
Livestock in India Vol, IX Part V.



