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UTILISATION OF FARM WASTES *
BY K. 8. VISWANADHA AYYAR,

Assistant Agricultural Chemist,Agricultural ﬂﬂlfegﬂ, Coimbatore.

Recent investigntions at Goimbatore on the etiects ot manuring a
crop on the nutritive and reproductive capacity of the resulting seed,
have clearly impressed the necessity for the supply of organic matter
to the soil in order to produce food stuffs well supplied with nutrients
for the proper nourishment of both man and animal. It is an esta-
blished fact that the organic matter in the form of humus plays the
most -important role in the upkeep of soil fertility as well as in the
maintenanpe_ of ideal texture of the soil necessary for the grnwth of
crops. Apart from this, the demand on the soil for increasing the
out-turn from crops to meet the needs of the growing population,
have necessitated the augmentation of the-manurial resources for
crop. prmiuctmn The alarming rate at which the organic matter of
the soil is depleted and the urgency for making good the loss, as
revealed by the soil surveys conducted in India, make it all the more
imperative to supply this want immediately.

* Paper contributed to a “ Symposium on the Utilisation of waste Products ™
on 7th -October 1932, at the Agricultural College, Coimbatore, An abstract
appenred in the November 1932 issue of the M. A, T '
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Till recently, the time-honoured farmyard manure, leal compost,
oil cakes and similar materinls formed the main sources for ths supply
of organic matter to the soil. A survey of the amount of the available
materials in conjuction with the needs of the area undar “cultivation,
will at once impress the inadequacy 'of Lhe present supply.,__whu,h is
about 1/20 of the demand. The available supplies of the orianic
manures being quite limited, means have to ‘be found to'tap other
sources which can be made to yield manures as goed as farmvard
Mmanure.

The nead for organic manures being universally recognised, this
problem of angmenting the supply has naturally attracted the atten-
tion of scientists. At Rothamsted, Richards and Hutchison 'sought to
remedy this deficiency by findinga stiitable substitute for farmvard
manure. They were the pioneers in this direction who realised quite
well the gravity of the situation and ‘the demands of the future and
succeeded in solving this problem. In their search, they pitebed upon
waste organic matter of low manurial value which could easily be
worked up, by the addition of some fertilising material, to the standard
and guality of farmyard manure, in its fertilising ‘-.'alue ‘Wheat straw
was used as the basic material with ammonium. smphate as a quick-
acting nitrogen starter to hasten the deenmpnsxtmn of the stuff with
the result that the fermented manure resembled farmyard manure in
appearance, consistency and manurial value. . This process was styled
as the manufacture of ' synthetic farmyvard manure’ in contradistinc-
tion to the natural farmyard manure.’ Concentrated stﬂrters were
put on the market with the patented names of ™ Adco ™ accelerator
and "' Adeco "’ campl-:—:-te manure, with full directions for their use.

Simultaneously, Hutchison in India, started the study of fermenta-
tion of green manure using sunnhemp: as his material and obtained an
odorless product of high manurial value wusing copper sulphate—
potassium cyanide mixture asa deodoriser. Besides; he also demon-
stroted the superiority of the fermented product to the unfermented.
It was established that fermentation of the material was indispensable
b&fnre application as manure.

Fowler working on the actwated sludge system ol sewage disposal,
has demonstrated a pracess of converting night soil into an inoccuous
and useful fertiliser, fit for application to crops. It was also shown
that in this process nitrogen losses were greqtly m1mm1sed by its con-
servation in the resulting nmduct Besides, the’ activated sludge was
found to be one of the best nmcu]a cuntmmng hactena capable of
attacking the most resistant materials..

At the Department of Bmchen‘ustr}'. Bangalore, experiments, have
been condue ted on the utilisation of waste, in ‘the form of municipal

rubbish, into a useful manure by mtmducmg activated sludge as - the
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inoculum:for starting decomposition.: Well-fermented organic manure
_11as beeﬂ obtained possessing high manurial value. ‘In this process the
: preseuce of cellalose fermenters in activated sludge was availed of. to
give the initial start.

Thus it will be seen that attempts have heen made by numerous
vurkers in the dire:.tmn of utilisation of waste products to pmduce
“wealth from waste ” with great success.

Encuuragad by the results obtained both at Rothamsted and at
Puasa, a beginning was made in Madras in the vear 1922, to tap the
available sources of waste organic matter found in abundance, for the
preparation of synthetic manure. Experiments were planned on the
same lines as at Rothamsted but using 1500 1bs. of paddy straw and
calcium cyanamide as basic material and starter respectively, instead
of wheat straw and ammonium. sulphate, proper moisture conditions
being. maintained for the rapid decomposition. A careful record of the
temperature developed was maintained, the maximum temperature

attained being 54° C, when the air temperature. (in. shade) was
about 28° C.

It was observed that there was a quick rise in temperature within
24 hours and the heat, developed, naturally led to rapid decomposition
of the material but, because \of the method of heapmg. there was
uneven fermentation. The subsequent forking and mixing of the fer-
mented materidl with the unfermented, résulted in uniform decompo-
sition and there was a loss of 47 per cent of organic matter and 14 per
cent. of nitrogen. The manure was ready in 9 weeks.

Improvements. were introduced Ito minimise the sudden rise of
temperature and to regulate the maintenance of moisture conditions
necessary for even decomposition. Experiments were started with
ragi straw both under aercobic and semi-aerobic conditions, the latter
condition being obtained by ‘mud-plastering the exposed parts. The
following results indicate clearly a reduced loss of nitrogen and
organic matter under semi-aerobic conditions.

Per cent Joss of
Mitrogen. | Organic matter.
Aerobic _ 2776 A7
Semianerchic - 929 Zz23

In the light of these ohservations, the following experimentis were
conducted in 1923 with ragi straw both in heaps and in pits and with
various amounts of nitrogen. Nitrogen was added as ammonium sul-
phate or caleium eyanamide respectively at 0°75 per cent, and 05 per
cent. calculated on dry matter. In the case of ammonium sulphate
lime carbonate was also added to correct the acidity.
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Ammonium sulphate series. | Calcium cyvanamide series.’
Higher Nitrogen | Lower Nitrogen | Higher Nitrogen. Lower Nitrogen
per cent of loss. | per cent of loss, | per cent of loss. | per.cent of ]oss,.
0. M. M. 0. M. M. N2 TOUML
Heap 5000 4359 | 2902 4645 | 2568 3634 | 3346 3500
Pit 3466 3330 | 26146 . 2385 | 2299 2963 | 1583 2700

(Note:i— N. is Nitrogen. O. M. is Organic matter).

The loss of nitrogen from experiments in pits was less in every
case than that from heaps. In pits it ranged from 16 to 34 per cent
and in heaps, from 26 to 40 per cent. The high percentage of Josses
in all these experiments might have been due tothe soaking of the

liquid portion of the manure into the soil.

Apprehending the loss to be due to the exposed condition of the
manure to the heat of the'sun, a shelter was provided to the manure
pits, but even then,. the losses ranged from 44 to 55 per cent. These
experiments have shown beyond doubt that the reeultmg Tass under
Indian conditions is due, chiefly to, too rapid decomposition at the
initial stages and has been traced to the unsuitability to suit Indian

conditions of the starters employed elsewhere.

was directed to theintroduction of a suitable starter.

Naturally, attention

With this object in view, a detailed study:of the “ Adco ™ accela-

rator and * Adco "’

with the following results :—

complete mixture was undertaken. These analysed

Loss on ignition
Insolubles
Solubles

w

MNitrogen

Iron and alumina
Lime (Cal)

Total Phosphoric acid
Potash

Total,

“adeo ™ * Adco com-
| accelarator. plete mixture.
! 7a | %

812 016
380 4°K83
8808 8601
100°00 © 100°00
291 6
11-90 392
42-90 46750
664 ’ 690
1'45 108

A Dbacteriological exa mination revealed the presence of active
ammonifiers and nitrogen fixing organisms but cellulose organisms and

nitrifiers were absent.

A synihetic. mixture of calcium cyanamide, tricalcic phosphate

and potassinum sulphate: were prepared . resembling
This was compared with the “Adco’’ starters both on green
and dry materials under laboratory conditions.

starters.

helow.—

“ Adco ™ and

The-results are-given



August 1933].. [Ttilisation of Farm. Wastes. 339

Average of duplicates.

) ' Per cent  Per cent
No. Details of experiment. loss of loss of dry
L .Nitrqgen., matter.

Air-dry Ragi straw : 1 kilo in each glazed pot.

1. Ragistraw only 128 69°67
2. Ragistraw plus Adco mixture enough to supply -
- 0'75% Nitrogen 3405 64'90
3. Ragi straw plus Nitrolim mixture made up in labo-
ratory enough to supply 0:75% Nitrogen 2360 64'5
Ragi green: 1 kilo in each pot and “ Adco " accelarator. .
1. Control-ragi stems and leaves 12°16 546
2. Green ragi- straw plus Adco accelarator to supply
0227, Nitrogen 2001 508
3. Green ragi straw plus Nitrolim mixture made upto
supply 0227 Nitrogen . 2656 4857

‘Even though the fermentation was quite even in both cases, the
loss of nitrogen occurred in both. But green materials do not require
any nitrogen starter. The decomposition of the waste material was
accelarated and this might be due to the 5t_1mulatmn of the organisms
by the phosphate present in the starters.

Having partly succeeded to control the loss of nitrogen by the use

of the quick acting starters of the nature employed so far, an attempt
was made tn - introduce slow acting starters by using lionemeal and
cattle dung in reasonable amounts so that the process might be slow
and steady.. Cane trash was tried in pits with these slow acting
starters in suitable pr oportion. Results are given in the adjoining table.

Quick acting starters. I Slow acting starters,

Percentage loss of

MNitrogen Organic matter Nitrogen Organic matter
— - - - - T
3405 . - 649 151 694
3Fh 45 6 230
330 - - 603 L 550

This led to even decomposition resulting in a. minimum loss of
nitrogen. Thus under our Indian conditions the use of slow-acting
starters appears tn be mare advantageous than the quick-acting start-

ers of the ' Adco " type.

In order to popularise the preparation and use of synthetic
manure for crops and to study the rate of decompositionunder varying:
climatic conditions prevailing in the different parts of this Presidency,

" as also with a variety of waste materials, demcnstration experiments
were started on the Government Farms, private estates and tea and
coffee plantations. The results are summarised in the following table.



310

The Madras Agricultural Journal

[Voli ¥xi, No.;8.

Results of analyses of Synthetic Farm Yard Manure obtained with
different basic materials, calculated on moisture free basis

Nitro- Phos- _
Basic Material. on phorie | Potash. Remarks.
Ren. Acid, . _ ,
A % % | Composition of
1) Cumbu straw. 1'25 148 109 ~farmyard
2) Paddy straw. 160 016 - 1-93 manura.
3) Guniea grass stubbles ete. 1-04 - — Mitrogen 102,
4) Ragi straw, 1-43 — - Phoap%oﬁgc acid
5) Dry weeds chiclly grass. 190 0-55 109 |~ Potash 1'76.
&) Lantana leaves and stalks. 1-55 0-52 107 | Moisture in the
71 Forest grass. - 2:49 051 226 final manure
3) Wild lemon grass: 193 024 | 090 ranged from
Y} Lemon grass+lantana. 2.03 043 177 , a8 to 70 7
10) Lemon grags only, 1°06 034 16 I
11) Paddy straw. 1'59 134 337
12) Cotton waste and groundnut v
huslk, 1'62 104 125

It will be seen that the composition of the resulting manure varies
considerably depending upon the nature of the starting material and
the time of the year in which the experiment i§ done. ' The combined
action of dung and bonemeal was tested on highly resistant material
such as cotton—stalks, etc., with success, but the time takento férment
was six to eight months, whereas with other waste materials it ranged
from three to five months. The manure retains fairly large amounts
of moisture and has the texture and colour ¢f farmvard manure
Cactus which possesses hard spines when subjected to. this treatment
shows considerable softening of the spines rendering the handling of
the manure easy. The slow-acting nature of the starter introduced,
has the additional advantage of maintaining a steady and evén fermen-
tation in the manure pits, without the danger of loss of the most
valuable manurial ingredient—nitrogen.  Hence it may be said that
with high temperature conditions, prevailing in India, slow-acting
starters are to be preferred.

Any waste organic material like weeds, leaves, coffee pulp, husks
of grains, waste straws, stems of succulent and ligneous materials can
be composted. Based on numerous trials conducted all aver the
Presidency with various materials ranging from easily decomposable
to resistant, the following technique of manufacture has been evolved.

A pit of convenient size, 12 feet by 6 feet by 3 feet should be dug
on high ground. The basic material is uniforinly and loosely spread
to a depth of 9 to 12 inches and water is evenly sprinkled till the
whole material - gets moist, every part of the heap being carefully
watered so that no portion remains dry. This is the most important
point to be ‘remembered in the construction of the heap. - Then 1 to
2 Ibs of fine bonemeal are evenly broadcasted and over this'an emulsion
of 10 to 20 Ibs of fresh cattle dung in 5 to 10. gallons of “water is
applied. A second laver. of basic. material is. placed over this and
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treated similarly. The whole material is thus disposed of until a heap,
about 2 feet high above the groundlevel is formed and then the top
‘and the sides are mud-plastered.: After the ferementation has pro-
ceeded sémiaerobically for four to six weeks depending on the nature
of ‘the material, the plaster is removed to permit aerobic fermentation
If‘the'heap has sunk unevenly, which is-an indication of the defective
fermentation ‘the material is reheaped after forking in and proper
‘moistening. The raw material is ordinarily decomposed in three to
four months and is fit for application as manure. This is not too
long™a period seeing that no freshiinoculum is added, as is done by
Fcﬁrler, nor' great attention paid subsequent to the starting of the
compost. By this process synthetic manure-6f normal composition as
farmyard ‘manure may be made ata cost of Rs.3/-to 314 per ton.
‘From this we can easily judge that the synthetic farmyard manure,
compares favourably with that of farmyard manure as regards the
cost of production.

With synthetic manure thus prepared, field trials were conducted
with the results recorded in following table.

Statement showing the yields of crops raised with organic compost as
compared with Farmyard manure. Yields are for 5 cent. plots in Ibs

. Grain P straw g
= =
Year | Crops | No |Organic I;,‘Lrl?d’" No [Organic 1;,*:1?3' =
. manure [compost manure | Manure Icnmpustl MARUTre ;
1927—28 [Chitarai] 1bs. | 1bs.: | 1bs. bs. | Ibs. 1bs.
' Cholam oo Manu-
Yellow 884 960 04 2018 3030 2855 red
1928—29 | Ragi, 1180 | 1204 124-0 5704 597°6 6012 do.
192529 |Chitarai; 1290 1290 12040 3216 3534 3480 do.
: Cholam N R ' .
1920—30 | Cotton | 3381 3692 3713 Weight
. of kapp-
as (resi-
dual
. ‘ effect)
1930—31 | Ragi 12510 1410 1395 2250 20000 2320 [Residu-
' ; |aT efiect
1931—32 |Chitarai Manu-
Cholam | 1374 1464 I 1428 4020 3792 391-2 red.

The vields from synthetic farmyard manure plots were greater than
those from unmantired plots and in some years were " either equal to
or slightly higher than, those of farmyard manure plots. The residual
effects of the organic comnost were more marked in some years than
those of the farmyard manure. This clearly shows that the organic
compost isas good as farmyard manure. An analysisof the crop—grain
and straw— further showed, that the quality of the crop was as good
as that of the crop raised with farmyard manure. '

-Even though by this process the majority of waste materials can
be turned into a most useful manure thereare certain limitations with
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such  materials as night soil, wherein a process ‘like- this can only be
applied with certain modifications. The process :Eﬂﬁﬂiﬁt_s-;iﬁ." pitting
the night soil with Tubbish and certain - chemicals.. which. ‘act ‘as
deodorisers and are non-toxic to plants when-applied ‘after ferment-
ation. Fowler has recently recommended a method for using ‘night
soil as.a starter in composting ‘rubbish for - conversion  into-a useful
manure.. This involves repeated exposure of the material -with the
night soil suspension-on it, with the result that a manure of high.value
is obtained. But the sentimental® objections to the handling of night
soil'and the cost of labour invdlved are two prime factors.which are
against the process, whereas the process developed here is without
“ these drawbacks ‘and the manure obtained compates favourably in
composition and in cost of production with farmyard manure.

Experiments conducted here using various deodorising agents in
composting night soil and the estate rubbish are sufficiently satisfact-
ory and their results of analysis show that the procsss is a success as
could he seen in the following table.

Results of analysis of 9 samples of poudrette for
moisture a;ld nitrogen (dry basis)

Original matérials and treatment, if any. Moisture, : Nitrogen.
1. 492 1bs. night soil plus 250 1bs. sweepings. | 4ess 11]1;3
2. 480 1bs, night soil plus 500 1bs. sweepings, treated 28z ‘137
with 0:025% solution of CuSO4 - 064
3. 420 lbs. night soil plus 500 Ibs. sweepings treated | s
with ('025% solution of CuSQy4 dissolved in excess 2963 R
of KCN s¢lution. ., i ) 64
4. 524 1bs. nlght soil plus 500 1bs. sweepings treated -
*with, Bordeanx mixture (CuSO4 solution turned 4094 | 1'53
alkaline to litmus). n 093
5. 532 Tbs. night sonil plus 500 1bs. sweepings plus 3928 ' 115
5 1bs. commeon salt, 1"15
6. 1121 1bs. night soil alone. 68T 13%
o : . o Y
7. 5621bs. night soil plus 1000 lbs, sweepings. - 29°06 g?ﬁ'g
8. 514 lbs. night soil plus 500 1bs. sweepings. 2877 031
' 052
4027 129

The observations so far recorded are so encouraging that it would
be possible to produce manure out of wastes quite economically.
- Summary. - Results .of experiménts jon the preparation of syn-
thetic manure from organic wastes are discussed,,
The losses of nitrogen and organic matter resulting from decom-
position have been minimised by introducing semiaérobic conditions
and slow-acting nitrogen starters such.as boneineal and cowdung-
water
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The." Adeo " products are not suitable to our Indian climate and
if - used wﬂl result in serious loss of mnitrogen. Analybes of organic
cmnpust ubtamed from various grades of stuffs ut'der var}rmg condi-
tions-are set forth and dlscussed Based . upon. the expEr:enc'.e gained,
a wanmg formula suitable for the production. of composts under
Indian conditions is described.

"Theeffect of compost thus prepared has-been ‘compared over a
series of years-on crops against farmyatd manure and- the results of
vields-obtained are discussed.

The composition of the crops as régards {juﬁ]ltF compares favour-
ably with those raised with fﬁ‘rmyard ;nqnure

The economics of the process are 1a1d down and the modifications
necessary in hﬂndllng mght soil are mdmated

The results of field trials w,alrant the preparation end use of
organic_wastes. profitably in the form  of organic compost on an
extensive scale.

AN AGRGMYZID FLY PREDACEOUS ON APHIDS

B‘f Mr. M C CHERIAN B.A,, B.5c., D.IC.
Lecturer in Entumology, Agricultural College, Coimbatore.

Introduction. 'This short note deals with the life history and
hebits of a beneficial insect, a fly* whose maggots are predaceous on
Aphids (sucking insects)—one of the worst pests of cultivated crops.
Along with Hover flies (I¥. Syrphidae), Lady-birds (F. Coccinellidae)
and Lacewings (F. Chrysopidae) these fly' magpots attack aphids on a
large scale and destroy them ' in numbers. As this insect is one the
farmer should be familiar with and protect as far as possible, “a short
description of its various stages is given below.

Life History. Egos (Fig. 1) are laid singly by the female flies on
plants infested with Aphids. These-look like the Syrphid eggs being
oval and white, but are smaller. These measure 0°36 m. m. in length
while the Syrphid eggs are 08 m. m. long. Again the ridges
found on the Leucopis eggs are longer than those of the Syrphid eggs,
Also the Leucopis eggs have both ends more or less pointed while in
the Syrphid eggs one end is slightly broader than the other. The egg
period lasts two to four days.

Larvae. The newly hatched maggots (Iigs2) which are about
0°45 m. m. long are pale white in colour. Unlike the young Syrphid
ma}rz;{utq hairs are absent on the body: Twoshort tubular out-growths
from the dorsal aspect of the anal end directed hackwards and cut-
wards. ‘which are the ]]EE]HI‘III]]:{S of the long larval respiratory

S fomeahic efi - Subs familv—0Ochthiphidinne. Fﬂnﬂh—hnrﬂm} zirfdoe.



