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A study on the relationship between Nitrogen and Organic.
matter in Urban and Rural Composts*

by
R. ERISENAMURTHY !, C. RAMADOSS?, K. M. RAMANATHAN ?,
JEYASINGH BENNETT!, K. T. NARASIMHAN®

Synopeis: The relationships between total nitrogen and urgaﬁip
earbon betweon total nitrogen and orgenic matfer, bolween érganic enrbon
and organic matter in the compost samplos eolloctsd from municipalities,
from panchayats and panchayat unions have been studied by working
out their correlation coofficients and rogression equations. The findings
of the study are discussed in thiz paper.

Introduction : ~ In tropical and subtropical countries where the humus
content of soils is poor due to to the high temperature arigl low moisture
oonditions, the problem of constantly replenishing the organic matter content
to maintain the normal fertility of soil assumes greater importance. Besides
improving the general tilth and moisture holding eapacity of the goil, organic.
matter supplies nitrogen in a form which is not easily lost by rain, but at the
same time becomes gradually available by a process of nitrification, Black and
Goring (1953) have reported that the carbon, nitrogen and phosphorus contents
of organic materials are positively correlated. Ghosh (1959) has reporfed on
the existence of a positive correlation *between the organic matter and nitrogen
contents in the compost produced by Municipalities of the Bihar State, from
town-refuse and night-soil. He has also laid down that the ocalculated
values of organic matter, obtained by multiplying the nitrogen values of compost
samples by 177 were very proximate to those found experimentally. ' The
present study was undertaken with a view to finding out whether any such
correlation exists between organic matter and total nitrogen contents, on the
one hand, between total nitrogen and organic carbon, and between organie matter
and organic earbon in compost produced by Municipalities, Town Panchayats
and panchyat unions of the Madras State, on the other. The results of the
findings are reported below.

Review of Literature: Acharya et al. (1946) showed that there is greater
availability of  available nitrogen” in compost having a C/N ratio less than
12:1. Shrikhande (1946) reported that the econservation of all nitrogen in
night - soil is possible only when there is enough carbonaeceous material for
composting. Lyon and Buckman (1952) laid down that since a more or less
definite vatio is known to exist between the organic nitrogen and the organic
matter in a soil, the amount of organic matter that ecan be maintained in any
soil is contingent upon the amount of Nitrogen present, and as such the
percentage of nitrogen present may serve to indicate the organic matter level
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of soil. Krishnamurthy and Semboornaraman (1964) in their studies on the
~quality of composts produced by the local bodies of the Madras State during
the. years 1056—'60, observed that taking the nitrogen and phosphoric acid
contents of compost, Tirunelveli compost was. consistently good followed by
North, Arcot. Jeyasingh Bennet et al (1964) have reported a close correlation
between the nitrogen and phosphoric acid contents in urban composts of Madras
State and suggested the phosphating of compost for inereasing its nitrogen
content. Ramanathan ef al (1964) in their study on the composting of Sea
weeds showed that the composting of Sea weeds washed in fresh water under
pit system produced compost richer in nitrogen and phosphoric acid contents,

| Materials and Methods: Ior the present study, out of the compost samples
collected from Municipalities, Town Panchayats and Panchayat unions during
the period from January 1963 to September 1963, fifty compost samples were
selected at random, each for Municipalities, panchayats and panchayat uniona,
In the case of Municipalities and panchayats, the composting was carried out in
‘piles. Rectangular piles measuring 40' x 11' at the base were built up to a
height 31 with alternate layers of rubbish and night-goil, in beds of 9° and 3"
respectively. The piles were provided with adequate moisture, The rubbish
were allowed to decompose for a period of six months, after which the compost
wes removed for field application., On an average, about 20 tons of compost
was obtained from each compost heap. Compost samples drawn from several
points in s heap were mixed and & composite sample representative of 3 or 4
heaps was prepared. . In the case of panchayat unions, composting was done
strietly according to the Bangalore method in pits of 15' X 8' x 3' from farm
wasbes, -using cow dung emulsion as the starter. In the case of panchayat
unions, each compost sample was representative of four tous of compost and
which, . was obtained after decomposition for a period of six months. In the
laboratory, the compost samples were treated with dilute acetic acid to
prevent further decomposition, air-dried, powdered and passed through one
millimeter mesh sieve before taking . them up for chemical analysis. The
total nitrogen content of the compost samples was determined by the Kjeldahl
method.. The organic matter content of the compost samples was determined
by igniting them till a constant weight was obtained, and there by caleulating the
loss on ignition on oven dry basis, The analysis for the organic carbon content
of compost samples was carried out by Walkley and Black’s method (1934).

Results and Discussion: The data obtained for total nitrogen, organie matter
and organic carbon contents were first plotted on & graph sheet for finding out
the trend in the relationships between total nitrogen and organio matter contents,
between total nitrogen and organic carbon contents, and between organic
carbon and organic matter contents of the compost eamples, Even 'tlhnugh_tha
individual data obtained for the total nitrogen, organic matter and organic carbon
contents of the ecompost samples were utiliséd for studying the relationship
between total nitrogen and organic matter on the one hand, belween total
nitrogen and organio cerbon, and between organic carbon and organic matter on
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the other, only their average values obtained under each district for Mnmmpuﬂtma
and Panchiayats soparately are presented in Tables I and II, in order to presant

a 'precise picture for the total nitrogen, organic malter and arganm carbon
contents of the compost samples that were studied. In the case of pnfmhuyat
unious, the average values presented in Table ITI are in respect of each pannha:,rat'
union, The degree of relationship between total nitrogen and organic ‘matter,
between tfotal nitrogen and organic carbon and betwoeen orgsnic darbon snd -
organic matter was found out by working out their corrclation coeffigients, The
correlation coeffioients, thus obtained along with their regression cocfficients -and
regression equations, are presented in Table IV, The figures (i), (ii) snd (iii) for’
Munipipalities, Panchayats and Pancheyat Unions, respectively, contain the’
regression lines for the above mentioned relationships and they are found to
have o linear trend, '

Taprps I & IT

Data for Tolal Nitrogen,.Organic Matter and C'rgam'c Carbon
(Dlstrwt -wise expressed as percentage on Ovendry basis )

Q
?*'. + Name of Distriat- | Nitrogen ilg:g?si?j?i 1 E;E%ﬁ;ﬁ -
w , : A s
Municipalities
I
1. Coimbatore O L 21'5 100
2. Madurai w10 13:1 2
3. Tirunelveli e 1B 243 12:2
4, Tanjore 12 18-4 84
5. Trichy . 09 16+7 79
6.- North Arcot S | 17-4 "95
7. South Arcot 08 91 ¢80
8. Chingleput 0:5 95 =35
9. Ramnad w009 14:7 56
- 10. Salem w04 12:5 '38
11, Kanyakumari 1-1 158 C T2
12, Nilgiris w10 315 13:5
I - o Pmc]myuis
1. Coimbatore 09 133 B
2, Madurai 08 | 15-9 6:8
3. Tirunelveli e 100 175 57
4, Tanjore | e o 04D 20-2 . Tb
' 5. Trichy 12 182 Td
6. Salem w09 180 66
7. North Arcot w12 22:0, 122
.8. South Areot . 08 92:6 67
9. Chingleput aes, 1.2 174" K]
10. Remnad N Bl 01
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Tazrne I1I

: Data for Tolal Nitrogen, Organic Matier and Organic Carbon for Panchayat Unions
Block wise expressed as percentage on ovendry basis

o] .
:‘ Name of Block Nitrogen ilé(x)s:igz ng::;:
1, Turaiyur 06 15-9 59
" 2. Gudalur 11 29+4 114
3. Gangavalli 09 26-1 12:2
4. Sankari 08 171 84
5.. Koilpatty okl 10 231 109
6, Melur 08 14-3 70
7. Melpuram 11 226 123
8. Koradachery 0-7 133 70
9, Usilampatti- 07 13-3 : 57
10. Madurantagam 10 249 112
11. Kuringipadi 05 13:2 66
12, Kabilamalai 03 88 17
13. Vembskkam o 14 333 . 15-3
Tasue IV

Statistical Data for the Relationship between Total Nitrogen and Organic Carbon,
Dbetween Total Nitrogen and Organic Malter and befween the Organic Carbon

and Panchayat Unions

and Orgamc Matter of Composts produced by Municipalities, Panchayats

o g Correlation Regression Regression
Z- Partionlare Coefficient Coefficient Equation
0
I.. Municipalities !
(i) Nitrogen against organic _
‘ ~oarbon vr 0 709%F 50806  y=5086x4-2-858
{ii) Nitrogen against organio
matter - wo 0696% 1003 y=04394-10-037x
(ili) Organio. carbon against
organic matter 0-7374x¥ 1-38 y=13766x 455698
II. Panchayats:
(i) Nitrogen sgainst organic
carbon o 07484 761 y=T8116x 024560
(i) Nitrogen against organic
matter we  0-840%* 1567 y=156080x 428451
(iti) Orgenic carbon against
organic matter 0-740%+* 1-23 y=12313x47-6007
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Tasue IV (Conltd. )

o
i Particulars
u:'; .

Correlation Regression Rogression
Coeffieient  Coefficient -~ Bquation

I1I. Panchayat Unions :
(i) Nitrogen against organic

sarbon v 00375 1410 y=141012x 30398
(i) Nitrogen against organic . : LR ) '

matter we 0007 23.08 7=23003x-L0-1158
(iii) Organie carbon against RETTIN

organic matter O 1 s 1-91 y=10075x 43 05610

e Slgmﬁcnnt at p=0-001

. (1) Carbon Nitrogen Ratios nf- Urban and Rural Composts: - Before the
relationships between total nitrogen, organic matter and organic carbon contents
for Municipalities, panchayats, and panchayat unions are discussed, it is quite
ossontial to touch upon the carbon/ nitrogen ratios of the compost-samples under
Municipalities, panchayats and panchayat unions, as that alone serves to indicate
the degree of decomposition undergone by the materials used for. composting
(Shrikhande 1945 and 1946), In fact the idea behind composting itself is to
obtain "homus' from human and agricultural wastes, with a earbon/nitrogen
ratio less than 12:1 (Shrikhande 1946). When the carbon/nitrogen ratio of the
final compost is narrower than 12:1 the degren of mineralisation of nitrogen in
such composts is greater when applied to soil (Acharya et al 1846). .In the case
of compost samples of Municipalities and panchayats that were studied, the
carbon/ nitrogen ratios obtained were respectively 7.4:1 and 7.7:1. Bhaskaran
et al (1957) showed that carbon/nitrogen ratios of the composts prepared
according to the Bangalore method of composting had a carbon/ nitrogen ratio of
6 to 8 and they analysed about 1 per cent nitrogen. Further, they have reported
that all the pathogens and helminthicora were completely destroyed in three months
time. In the case of panchayat unions, the ecarbon/nitrogen ratio of the compost
samples was 10-4 : 1-which is wider than those of Municipalities and panchayats.
This is explainahble as due ta the low nitrogen factor of farm wastes, and " also the
use'of oow-dung emulsion as the starter which is not so rioh in mtrngen ns pight-soil,
It will be seen from the carbon/nitrogen ratios obtained for urban and rural
composts, that the urban composts have the narrowest C/N ratio, and rural
composts having wider C/N ratio. This olearly indicates that urban composts
have undergone higher degree of humifieation than the roral compost
(Shrikhande 1947),. The higher degree of humification undergone by the compost
materials in the case of urban composts is attributable -to’ the night-soil being
used as a starter in which the nitrogenous compounds pmbﬂ.bly lend. themselves
more readily than the hippurie ncid derivatives found in cow - dung, to the

catabolic and onabolic changes coneerned in the production of- -::srgaum manure
[I‘uwiﬂr 1930 )
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.. (i) Correlation Coefficients: In the present study the regression equations
have be'en'worked out in all the three relationships studied for finding out their
pattern and extent of variation, instead of employing the algebraic equation, y = mx
employed by Ghosh (1959). The correlation coefficients obtained for all the three
relationships for Municipalities, panchayats and panchayat unions are statistically
significant at a very high level, But in the case of panchayat unions, it will be
seen from table IV that the corrclation coefficients obtained for all the three
relationships, are nearing unity, The close correlation between the total nitrogen
and organic matter, between total nitrogen and organic carbon, and between
organic carbon and organic maiter in the case of compost produced by .the
panchayat unions is explainable as due to the carrying out of composting by
ryote under the direct supervision of departmental personnel, resulting in
uniformity of preparation methods and also due to the bomogenous nature of
materials used in composting, In the case of Municipalities and panchayats, the
correlation coefficients obtained for all the three relationships studied, even though
they are highly significant, are not nearing unity. Asthbe refuse materials used
in composting in the case of Municipalities and panchayats contain brick - bats,
s'tbnes.‘glass-pieces and other undecomposable materials like rags, the material
becomes heterogenous and this probably accounts for the absence of high
correlation in these cases, similar to the ones in the case of panchayat unions.

'"NITROGEN AGAINST ORGANIC cARgON (i) Relationship between
; ; Total Nitrogen and Organic

Wy » Carbon: From fig (i) it will be
seen that the regression line
Re B obtained for the relationship
20. between total nitrogen and
organic carbon contents of
o1 compost of panchayat unions is
steeper than those obtained for
161 Municipalities and panchayats,
‘ This clearly indicates that the
§ %y "C/N ratio of the compost pro-
& - duced from farm wastes is wider
v 127 than those of Municipalities and
Yol panchayats. It will be seen
5 from the figure that the regres.
g 8. O SN sion lines for Municipalities and
panchayals cut each other and

4] PANCRAYATS
e & owciehcirie subtend a small angle between
themselves. This shows that
29 there is no difference in their
o pattern of relationships, This
0sr 40 ol oo Observation tallies with the
NITROGEN calenlated values of C/N ratios

Fio.

for Municipal and panchayat
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composts, which are 7.4: 1 and 7.7:1.  Looking at fig (i) again; it will be seen that -
the regression linos obtained for Municipalities and panchn:,rh_fns aro closer o the
nitrogen dxis( x.—axis) than it

“NITROGEN AGAINST ORGANIC MATTER js tho gane .with pinchayat

. 50- L " unions. This establishos beyond

' . doubt that Municipal and pan-
chayat composts are richer in

nitrogen than panchayat union
o compost. The reason for the
‘ high nitrogen content of Mumni-
85 - cipal and panchayat composts,

when compored with that. of
panchayat union. compost, is
attributable to the night-soil,
which is rich in nitrogen and
other plant nutrients, and also
to the meat stall and slaughter-
houso wastes, which find place
PANCHAYAT UNIONS in the .materials used for com-
P PANCHAYATS posting by Municipalities and
M MUNICIPALITIES _Panuhuya,tg,_

E

[ I
=1
I

CREGANTC MATTER
ka3
i

(iv) Relationship between

™ Total Nitrogen and Organic
1o A oy 7, Matber: IT'er' fig (ii) in which
NITROGEN the regression lines obtained for

FIG.2! the relationship between total

nitrogen and organic matter for
Municipalities, panchayats, and panchayat unions have been depicted, it will be
secn that in the case of Munioipalities, the regression line is closer to the x-axis,
indicating that the Municipal compost is richer in nitrogen than composts of
panchayats and panchayat unions, The regression line for pnnﬂf_myat' unions is
steeper than that for panchayats, indicating that the nitrogen content of compost
of panchayat unions is less than that of panchayat compost. The high nitrogen
content of Municipal compost when compared with that of panchayat compost,
might be attributable to the better care with which the night soil has been
collected without loss of plant nutrients, and also to the ln.rgaf‘qunntitiaa of
slaughter-house and meat-stall wastes, that might have found their way in
compost heaps in the case of Municipalities, |

(v) Relationship between Organic Carbon and Organie Matter: In fig (ifi)
are found the regression lines for the relationship between organic carbon and -
organic matter for municipalities, panchayats and panchayat unions. The position
of the two lines which are obsérved to out and which subtend only a very small
angle between themselves, indicates that the difference between Muninipalitiex
and panchayats is not significant in respect of the relationship between organic
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carbon and organic matter, This is nlso the case with these two compost
producing agencies in respect of the C/N ratio. In the case of panchayat
: ' unions, the regression line is
steeper indicating that there
¢ is more of organic matter in
M the compost produced by
panchayat unione,

ORGANIC CARBON AGAINST ORGANIC MATTER

L

From the foregoing dis-
cussion, it is patent that the
procedure for analysis of
compost samples can be
simplified by estimating only
organic carbon in the compost
samples, and from the values
of organic earbon, the nitrogen
values of compost samples
can easily be predicted, It
has also to be mentioned here

¥

ORGANIC MATTER
k3
a

PANCHAYAT UNIONS

P.  PANCHAYATS. that the organic carbon con-
94 M MUNICIPALITIES, tents of 30 compost samples
can easily be estimated in a
i day, but for estimating their
' nitrogen contents by Kjeldahl
v s = method it would take a week,
" ORGANIC CARBON provided all facilities for the
FIG. 3. same are satisfied.

“Summary and Conclusions: In the case of panchayat unions, very close
correlation has been obtained for all the three relationships studied and this is due
to the fact that composting ie done under the direct supervision of departmental
personne] which results in the uniformity of preparation methods and also due to
the homogenous nature of materials used for composting. The close correlations
obtained for all the three relationships in the case of rural compost indicate the
upper limit for the degree of their relationships and this ie to be achieved for
urban composts also by removing all undecomposable materials from compost
materials before composting. The nitrogen content of urban composts can be
further increased by suitably adjusting the proportion between night-soil and town
refuse. In the case of rural compost, the nitrogen content can be inecreased by
increasing the guantity of cow -dung emulsion nsed as starter for composting.

Further the analysis of compost samples can be simplified by estimating only
their organic oarbon contents, and then predioting the nitrogen values from them.
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