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Introduction 

Fly breeding is checked when habitation 
wastes are composted by the Indole process, 
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provided the operations recommended for 

charging and turning are carefully followed. 

The temperature developed inside the mass is 

enough to kill most organisms in their active 

forms. Nevertheless a layer a few inches deep 
remains cool by its exposure to the air and so 

enables a small number of fly larvae to survive. 
These, however, are subsequently turned into 

the heated mass and so killed. 

Carelessness in charging may result in 

anaerobic ' 

pockets' and irregular distribution 
of moisture. An investigation was, therefore, 
undertaken to find if greater efficiency could be 
attained in reducing (1) the survival of fly 
larvae, and (2) the irregularities in aeration and 
moisture in the charge without appreciable 
increase in costs. Antiseptics were expected to 
result in further reduction in fly larvae, and the 
initial coagulation of night-soil in even distri- 
bution of moisture and in the maintenance of 

better texture in the mass. Bordeaux mixture 

had been reported as useful in preventing fly 
breeding (Rao and Subrahmanyan, 1932) but in 
these trials copper sulphate was used as being 
both antiseptic and coagulant. Ferrous sulphate 
and alum were also tried, all three substances 

being cheap and easily available. 

(1) Experiments and results; preliminary 
laboratory tests 

The influence of the three chemicals was 

tested on (a) raw night-soil diluted with about 
an equal volume of water and (b) on a mixture 
of night-soil and water as in (a) with an equal 
volume of chopped grass and mixed with road 
dust (about 1/6 by volume). The treatments 
were given as doses of 1, 0.5 and 0.1 per cent 
by volume of night-soil. Equal volumes of the 
mixtures with untreated controls were kept in 
uncovered cylinders protected against dust by 
ventilated glass chambers. 
Group 1 (a).?Immediately after mixing the 

chemicals clotting began but it was granular 
with copper sulphate and amorphous with alum, 
ferrous sulphate being midway. Visible differ- 
ences in the degree of clotting due to quantities 
were at once noticed; with copper sulphate 
concentrations 0.5 and 1.0 per cent were much 

superior to 0.1 per cent. Four hours after the 

non-flaky coagulation produced by alum did 
not show any tendency towards settling, only 
the one per cent treatment showing a thin layer 
of clear liquid at the top. In contrast with this 
the clots obtained with the other treatments, 
though distributed throughout the mass, exhi- 
bited a honeycomb texture with large inter- 

spaces full of clear liquid coloured by the 

reagent. 
Next morning there was practically no change 

in the cylinders treated with alum but the other 
treatments showed a cleavage in the centre of 
the clotted mass. The upper portion tended to 
rise to the surface and the lower had sunk to 

the bottom, leaving about 12 per cent space 

between, full of clear liquid. There was no 

further change even after four days. 
Obnoxious odours did not develop to any- 

appreciable extent but fly larvae appeared on 

the third day in all the cylinders except those 
treated with 1 and 0.5 per cent copper sulphate. 
Group 1 (6).?Mixtures of grass and night- 

soil treated with ferrous sulphate in all doses 
and 1 per cent alum showed layers of clear 

watery liquid at the bottom. Others showed 
no separation. All samples showed holes in the 
surface due to escape of gases and gradually 
shrank in volume. No fly larvae nor any 
obnoxious odour appeared in these samples 
either treated or untreated, even when flies were 
trapped in the outer chamber. It seemed that 

coagulation by copper sulphate and ferrous 

sulphate was likely to produce a porous mass; 
while alum would lead to an anaerobic condi- 

tion, only copper sulphate at 0.5 per cent or 

more could prevent breeding of fly" larvae in raw 
night-soil. In the presence of chopped grass, 

however, no larvae appeared even without any 
treatment, showing that under proper conditions 
habitation wastes ought not to breed fly larvae, 
even when antiseptics are not used. 

Two large-scale tests 

It was, however, decided to give a trial to 
chemicals on a large scale and 41 tests were 

carried out at the disposal grounds of the 

Residency Civil area. The following table 
shows the treatments, the number of their 

repetitions, the quantity and costs of the chemi- 
cals used and the results obtained. 
One heap contained 7 cars {i.e., 420 gallons) 

of night-soil, with enough refuse to make it two 
feet high occupying 75 square feet. 
The chemicals improved the physical condi- 

tion and the moisture conservation in the heaps 
when mixed with night-soil before charging. 
Both copper sulphate and ferrous sulphate at 
0.1 per cent reduced fly larvae to some extent 
but copper sulphate was better. This reduction 
of fly- larvae was still greater when the top layer 
was charged with copper sulphate in highei 
concentration, 1.0 per cent being very effective. 
There was no difference in the effect observable 
when the lower layers were treated. Thus it 
became clear that in a properly-charged heap 
maggots can breed only on the outer surface 
and -treatment of the surface was sufficient to 
check them. The subsequent test confirmed this 
and showed that spraying the exposed upper 
surface and sides of heaps after the charge and 
after the first turn was better than after the 

charge alone, and that 1 per cent copper sul- 

phate almost completely checked the larvae 

during dry weather and to the extent of 50 per 
cent during wet weather. It was also proved 
by the last test in the table that in the absence 
of adequate aeration the treatment altogether 
failed. Surface spraying had a better effect 
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than mixing in the night-soil. The most effec- 
tive treatment required an additional cost (not 
including the labour for spraying) of Re. 1-12 

per unit of 5 feet by 15 feet. For a lower 

efficiency, the extra charge will be Re. 1-5. 
It seems, therefore, that some further reduc- 

tion is possible in the development of fly larvae 
on the surface of heaps of town waste composts 

Table ? Ajyusu 
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Utility of chemicals 1st June to 11 th July, 1935 
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*? 
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1.0 per cent at both stages best but the reduction 
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by spraying them with suitable chemicals, 
provided the charging and turning is done 
according to the technique prescribed. The 

extra cost involved is a drawback to the applica- 
tion of this refinement which is even itself of 
doubtful utility for general use, because, after 
all, the few larvse that are present on the surface 
of properly-handled heaps have no chance 
of hatching into flies because they are trans- 
ferred to the hot interior of the heaps at the 
first turn. The use of chemicals in the manner 

described seems, however, a useful safeguard 
when a high sanitary efficiency is aimed at, 

(Continued ot foot of Tiext jxige) 
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because under such management the normal 

technique will be followed with greater preci- 
sion than is possible for the average municipal 
bodies. 

Summary 
The Indore process of disposal of habitation 

wastes by composting permits of the hatching 
of some fly larvae on the cooler surfaces of heaps 
freshly charged and sometimes after the first 

turn, though never after the second. Such larvae 
cannot become flies if the prescribed turns are 
given. 

In an attempt to guard against the escape of 
larvae from the heaps and to cover departures 
from the process routine several antiseptics and 
coagulants were tested. 
A 1' per cent solution of copper sulphate, 

sprayed, controlled larvae well in dry weather 
and partially in wet, provided that the process 
technique was followed. Otherwise there was 
no effect; Hence the only benefit to be derived 
from this refinement lies in fewer chance-escapes 
of larvae to shelter in wall crevices in impro- 
vised installations, but usually birds are found 
to deal with such escapes. 
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