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INFLUENCE OF SEWAGE EFFLUENT ON SOIL ORGANIC
MATTER AND EXCHANGEABLE CATIONS

C. JAYARAMAN! snd RANI PERUMAL®

frrigsting the soll with municipal sewsge effiuent over & period of 25 years and 10

yeats-found

‘to aceumulate higher amount of organic matter

ond higher nanr.antmtlun. ol

:atiuns like; calejum, magnesium, sodium and potassium. The cencentration of exchangeable
cations decreased with the increase in dupﬂh in both sewage irrigated and sewage unirrlgated

tialda,

In India more than 100 cities and
towns have mmplete or partial sewage
system in addition to about 700 towns
with open drain sewage system. Sewage
available from these areas is estimated to
be about 800 million gallons per day.
This works out to -1456 tonnes per day
or about 530,000 tonnes of organic
matter per :year. -In addition, large
amounts of exchangeable cations are
zlso found in the sewage effluent. Hence
‘with aview to assess the status and
distribution- pattern of organic matter and
exchangeable ‘cations in the soil after

several years of sewage water irrigation,’

this present investigation was undertaken
in a sewage farm belonging to
Coimbatore  Municipality ~ which was
established in the year 1955.

MATERIAL AND METHODS

Nine prc:-flle pits up to adepth of
105 em i.e. three pits each.in 25 years,
16 years. sewage irrigated fields and in

. per pit (0-15,

the farmer's fields (without sewag
irrigation), surrounding the sewage farn
(Coimbatore Mummpahtﬂ were dug ant
soil samples at the rate of seven sample:
15-30, 30-45, 45-60
60-75, 75-90 and 90-105 cm) were
collected.

Organic carbon was estimated by
the chromic acid wet digestion methnﬂ
of Walkley and Black (1934) and urganlr:
matter was computed from the vaiues
of organic carbon, The cation e:cchanga
capacity was estimated by using normal
ammonium acetate and exoressed as
milli equlvaEants per 100 g : of soil
(SchnllEnberger and Driebelbis, 1930),
Exchangeable calcium and magnesium
were estimated ina known volume of
ammonium acetate leachate by titration
(Jackson, 1973). Exchangeable
potassium and sodium were estimated in

‘the. ammonium acetate leachate using

f'lame photometer (Toth and Princs,

1949),
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The sewage water samples were
collected separately in the polythene
container and analysed for EC, pH, total
solids, total cations and the results are
presented in Table 1.

RESULTS AND DISCUSSION

Orgenic matter (Table 2)

The different periods of sewage
irrigation  significantly  increased the
organic matter content in the soil when
compared to unirrigated plots. The 25
years and 15 vyears sewage irrigated
fields increased the build up of organic
matter by 52 and 24 per cent respectively
over the farmer's fields (sewage unirri-
gated). Hence it is concluded that
irrigation with sewage water had
increased the organic matter content in

the sewage asmended soils and this is.

supported by the findings of Lunt (1953),
Subbish (1976) and Rajarajan (1978).
The build up of organic matter content
was from20to 50per cent in the
sewage irrigated soil.

The effect of different depths on
organic matter content was well
pronounced. The highest organic matter
content was observed in. the surface layer
and the same decreased as the depth
increased This may be due to the resis-
tance of sewage sludae for further
deﬂﬂmpnsitiﬂgn by the micro-organisms at
lower zones-resulting in the higher accu-
mulation of organic matter at top surfaces.

Miller (1974) stated that the application.

of anaerobically digested sewage sludge
10 soil resulted in favourable accumulation
of organic mctter content because of its
resistance to further biological decomposi-
tion. A higher degree of positive and
significant associations were established

- spwage

fval. 71 Na 1.

between orgamic matier -and macro :and
micro nutrients under ‘the” |n1luem:e ‘of
irrigation. | " The . mter&::tmn
between depth and period was a1su
significant among various penpd_s ; qf
Sewage irrigation, The organic - matter
build up was highest at 0-15 em-and the
lowest at 80-105 cm. On the other hand,
among various depths'the effant of: period
of sewage irrigation in 0-15 cm and*15-30
cm in increasing the organic ‘matter was
similar to the individual effect, However,
in depths 45-60, 60-75 and 75-80 cm, 25
years sewage irrigated fields registered
the highest organic matter accumulation

- . and 15 years sewage irrigated fields recor-

ded the lowest value. At 90- 105 ¢m tha

. influence of sewage Irrlgatml'l in_increa-

sing the organic matter, though _significant

-did not show any perceptible difference..

Cation Exchangeable capecity (Table 2)

The inflluenca of periods of sewage
irrigation on cation exchange capacity was
found to be significant. 25 years.and 15
years sewage irrigation recorded higher
values of cation exchange capacity by 35.3
and 22.9 per cent increase respectively
over farmer's fields (without sewage
irrigation) This is in cnnformltv with the
findings of Lunt (1953), Epstein et a/.
(1976). The values of CEC decreased
steeply with depth from 52.4t0 27 3
me/100 g of soil. The depth .0-15 cm
registered an increased value of CEC of
about 48 per cent over the lower most
depth (90-105 em).. This-may be attri-
buted 1o its high organic matter acéumii-
lation in the surface layers, Similar
observation was also made by SIdle and
Kardos (1977) who reported that CEC of
the 0-7.5 cm  depth was 18.4 me/100 q
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‘soil, while that of 7.5-15 cm depth was
8.4 me/100 g soil in the sludge treated
‘forest soil.

- CEC was correlated. positively with
available N (r=0.91+¢) for 25 years and
0.94#* for 15 years). It was also found
that CEC of the soil was also significantly
and positively. associated with other
nutrients and clay content, when sewage
irrigation’. ‘was given (available P-r o
0.93**. for 25 \years; exchangeable
calcium —r = 0.93** for 15 vyears;
exchangeable magnesium —r = 0.87*
for 15 years; clay content — r = 0,92#s
for 15 years and total N —r = 0,85¢¢
for 26 years) (Table 4).

Exchangeable calcium (Table 3)

Twenty five years sewage irrigated
fields registered increase in exchange-
able calcium content significantly over
the other treatments. The varied depths
clearly  manifested ' difference in values
of exchangeable calcium indicating that
higher values of exchangeable calcium
-were being associated with surface
horizon and  the same value markedly
reduced to 50 per cent of its original at
the lower depth. Further, it was learnt
from the interaction of depth and periods
of sewage - irrigation, the treatment 25
years sewage irrigation continuedto be
superior over . its.counterparts at all
" depths.

Exchangeable magnesium (Table 3)

The  exchangeable  magnesium
showed a clear cut variation due to
different periods of sewage and non-
sewage irrigation. The treatments 25
years and 15 vyears recorded increased
values of exchangeable magnesium

SEWASE EFFLUENT ON 30IL ORGANICMATTER

in the order of 56 and 50 pei
cent respectively over the treatment
without sewage irrigation. The exchange-
able magnesium values got reduced as
the depth increased from surface to sub-
surface horizons,

Exchangeable sodjum (Table 3)

~ The surface soil depths (0 15 cm
and 15-30 cm) could accumulate more
exchangeable. sodium than the sub-
surface soil depths. Such accumulation
of exchangeable sodium did not vary
‘much in depths 30-45 to 90-105 cm.
However, the general trend indicated that
the exchangeable sodium status showad
a decrease with increase in depths as in

~ the case of exchangeable calcium and
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magnesium. The above finding was
further affirmed by the significant inter-
action between the different depths and
periods of sewage irrigation.

Exchsngeable potassium (Table 3)

The wvalues of exchangeable
potassium varied significantly among the
periods of sewage and non-sewage
irrigation where the treatments T: and
T, were found 1o increase the values of
exchangeable potassium It was also
observed that as the depth increased,
the exchangeable potassium decreased.

Sewage irrigated solls  were
definitely superior and found to accmu-
|ate higher amount of organic matter and
higher concentration of cations like
calcium, magenesium, sodium and
potassium than the sewage unirrigated
fields. The concentration of exchange-
able cations decreased with the increase
in depth in both sewage irrigated and
unirrigated fields. The increased connce-
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tration of oxchangeable cations \in
surface layer may be probably due to
the larae addition of cations that are
present in the sewage effluent. This’ is
in close . agreement. with . the' results
expressed by Sessing (1961), Bennett
et al. (1973) 'and Gaynor and Halstead
(1976) who reported that applmaﬂnn of
sewage effluent to the land caused
extensive addition of na!clum, magnesium
and sodium.
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la 1 Composition of Bewoges water

Decembor 1879 Msy 1980
Antluent to sew- Elfluent from Intluont 1o sew- Effjluant from
ege farm elter the sewage oge farm altar the gowege
Farticulars sottlament & farm saltlement & farm
digéstion dlgestion
Total solids (mo/lit) 2110 1570 2010 13g0
H Fi 7.8 7.2 '+ 7.8
Etectircal conductivity 1.2 0.66 1.0 0.70
(m mhosfem) . '
Total' N (mg/lit)- 91.8 5.0 B1.4 69.2
Ammonical N (mglilt) * 76.3 43,0 £9.3 81,7
Nitrate N (mg/lit} 0.8 — 0 —_
Total p (mg/lit) * 376 26 415 20,1
Total. K (mg/iit) - 17.0 6.6 7.2 6.6
Total Ca (mg/lit) 183 1058 €6 110
Total Mg {mglit) g3 47 81 48
Tetat M (mg/iit) 149 a1 173 - 87

Tebla.2 Effect of sewsge on orgenlc matter and cetlon exchange copaelty (Mesn veluos
af three rsplications)’

Prolile depth 1] .Orgenic mattar coantent (3,) - Ceilon Exchnnna erpacity
T fem) r o . (mof100 g =oll
' : T Ts Ta hiean ¥ Ty Ty Mean
0—16 462 286 142 2.88 81,8 626 . 427 524
15—30 202 157 097 162 5.4 . 432 a2.8 ¢8.4
ap—48 D.87 0,61 0,62 0,70, g2.7 416 360 43,4
4580 065 042 055 0 54 468 355 304 ar.s
B0—7E Q.56 0.30 0.46 0,43 ) 448 at4 26.2 241
76—80 0.55 031" 035 040 a40.8 26,7 20.9 Z9.5
80-—106 062 . 039 030 0.40° 393 236 190 27.3
Mean 140 0.88 067 488 371, 311
comosrlson of significant effects Compatisan of signilicant ellocts
CO (Pe=0.05) ; €O (P=:0.06)
Time (P=0.01} 0.08 Time (F=0,01) 0,75
Depth (F=0,01), 0,13 Qupth (P=0.01) 1.16
Timo X Depth (P=0,01)0.23 Tima X Depth (p=0 01} 1.89

T, = 25 yeors sowage irrlgatlon; Ty = 15 yoars eownge lirigation; T, = Formera: lieids with aut
' lenwiage lerigetlan)
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