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Effect of Press Mud Application on Physical, Chemical and
Biological Characteristics of Some Common Soils

1.

Laboratory Studies

- INDIRARAJAY ang D, RAJ3

Laboratory studies were carriedcut with five

solls amended with press mud

at 0. 5 and 10 tons per hectare and incubated for a period of 60 days. Tne analysis
of the incubaled soils showed that press mud at 10 tens/ha improved the -stability
ndex and aggregate stability of the black [wetland) and acid =eils significantly,
G‘/r;-.as mud application resulted in progressive increase in available nitrogen, available

phosphorus and organic carbon contents of all the soils studied.
tons/ha increased the eation exchange capacity of all the soils,
the exchangeable calcium in the red, acid and black {gardenland) soils,

Press mud a1 10
“while it increased
The biological’

activity of soil as indicated by the CO. evoluiion recorded a significant incresse with

press mud application in the red, alkali and acid sails.

Prass mud application resulted in

increase in bacterial population of red soil and fungal population of black {wetland) soil,

Press mud whose composition
varies depending on many factcrs like
the maturity of cane, milling percen-
tage and method. of clarification
employed is rich in organic matter,
calcium and phosphorus and it also
contains some organic nitrogen and
trace elements. It has been used as
soil ameliorant, soil conditioner and
source of nutrients for crop growth.
Azzam (1965) reported that filter
press cake was useful in improving
the texture and moisture retention
capacity of soils. According to Alexan-
der (1972) filter cake might assist
in soil aeration and drainage in heavy
soils whereas, in sandy soils it helped
in improving the retention of moisture
and plant nutrients.  In an experiment
conducted to study the effect of
filter-press mud on the macro-and

micro-nutrient  availability of soils,
Prasad (1974) found substantial in-
creases in availability of phosphorus
in clayey and sandy soils, and a
tendency of increased potassium avai-
lablity of calcium, magnesium and
zinc also increased as a result of
filterpress mud app'ication.

This paper gives an account of
a laboratory investigation carried out
to determine the effect of press mud
application on the properties of some
common soils.

- MATERIAL AND METHODS

In order to study the effect of
press mud on properties of different
soils, five soils of varying properties
were collected viz., (i) red soil from
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Dharapuram (Coimbatore district) (ii)

black soil from wetlands Coimbatore,

- (iii) black soil from gardenland, Coim-
batore, (iv) alluvial non-saline alkali
soil from Modakkurichi (Coimbatore)
and (v) acid soil from Kanyakumati.
The soils were analysed for physical,
chemical and biological properties.
Press mud obtained from M/s. Sakthi

Sugars, Appakudal, Erode was analysed

for chemical composition. The soils
were treated with press mud at 0, 5 and
10 tons per ha with three replications
and incubated at field capacity for a
period of 60 days. After the incubation,
the soils were examined for pH, EC,
available nitrogen, phosphorus, potas-
sium, calcium, magnesium and cation
exchange capacity. The stl}uctural in-
dices like aggregate stability and stabi-
lity index and physical constants, maxi-
mum water holding capacity, porespace,
volume expansion on wetting, appa-
rent density and absolute specific
gravity were determined. The biologi-
cal activity of soil as indicated by
carbon dioxide evolution was deter-
mined by the method given- by
Chesters etal (1957). The soils were
examined for population of bacteria,
fungi and actinomycetes.

RESULTS AND DISCUSSION

The results of initial analysis of the
soils are given in Table . The soils
showed a wide range of properties.
The texture of the soils varied from
sandy clay loam, to clay with the clay
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percentage ranging from 18 per cent
to 42 per cent black (wetland) soil.
The pH of the soil varied from 58
for acid soil to 10-2 for the alkali soil.
The available phosphorus, calcium and
potassium contents were the highest
in the alkali soil.

The composition of the press mud
used in the study is given in Table Il

The results of analysis for physical
properties of the ingubated soils are
presented in Table I, In general, the
aggregate stability increased signifi-
cantly with press mud application at
10 tons/ha as compared to control. In
the black (wetland) soil which regis-
tered the higest aggregate stability
among the five soils, 'signffi:ant im-
provement in this E:rnperty was absar~
ved by application or press mud at 5
and 10 tonsfha. while the alkali soil
registered ~ improvement only for the
tower level (5 tons’hal press mud, the
acid soil registered improvement only
with the higher fevel (10 tons/ha)

treatment. Lugo Lopez et al (1953) oh-

served better retention of available
moisture in soils due to filter cake ap-
plication at 16 and 32 tons and Azzam

{1963) reported the effectiveness of
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filter cake in improving the texture and
moisture retention property of soil
used for tomato cultivation,

Significant positive correlations
were abserved among the physical
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TABLE | Initial Analysis of soil ssmples used for Laboratery incubation studies

Particulars Red Black wer- Black garden- 'ﬁlknl} < Acid
of analysis soil land soil " land soil soil . soil.

A Physical Properties
1 Mechanical composition

Clay % 26,2 42,2 24.3 18.1 278 -
Sily 94 3.5 1.4 16.8 56 2.2
Fine sand o, 26.1 29.8 28.4 26,5 46.8.
Course sand %} 34.4 11.5 23.8 40,3 .22
Acid solubles %, — 5,4 6.7 a4 - a0
(b difference) ; : &
Textura sandy Clay Sandy Sandy clay Sandy - .
clay clay loam “loam ciay loam -
loam ' e

2 Physical constants
Maximum waterholding .
capacity 9 36.3 77.5 51.5 65,6 35.1
Pore space % 49.7 67.6 71.2 50,2 52,8
Volume expansion on 131 50.5 12.9 33.8 56
wetting %, -
Apparent density 1.59 1.40 1.31 1.35 1.60
Absalute specific gravity 2.76 ) 274 3.3z 2.36 3.16

3 Structural indices ' ' .
Aggregate stability %, - 8.8 58.4 23,0 . 58 - 228
S-abitity index 5.1 457 15.5 3.0 15,3

B Chemical Propzarties . :
Moisture 9 2.2 5.5 4.5 2.1 1.2 °
Oraanie Carbon %, 0.17 0.69 0.32 0.26 . 0.4
Available nitrocen (N} 25 0,0087 0.0127 0.0072 0,0049 0,00971
Available phosphorus (P93 0.00015 0.00053 o.o0016 0.00112 000015
Aailable potassium (K) 9, 0.0028 0.0114. 0.0118 0.0444 . 0.0028
Available calcium (me Caft0lg) 6.8 22,0 240 5.2 6.0
Cation exchange 12.8 . 335 221 142° . 104

Ctapacity (me/100 g) ' o

pH 6.1 7.9 - 10,2 5B’
Electrical conduciivity 0.078 0.6 .16 3.1 0,35

(mmhosfem]
C Biological properties.

Carboan dioxide avolulion 1.60 1,88 1.68 2.04 1.34
mg/ 100 g soil/day

Microbial population per g soil

i [ 4 4 - 4 . A
4 Bacteria 1EX 1 B3x10 B4x10 - B1x10 ~20x10
A 3 3 : 3 R
‘\ fungi 7.4x%x10 1,110 4.2%10 . = :1.0x10
. a ‘3 , -3 3 e
\-_F-utinnm?{:ﬂcz 6,1%10 9.65x10  157x10 "49%10 1.BX0
i
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TABLE Il Composition of press and Resulis expresscd as percentage on moisture free basis
Moisture 12.7 Lime {CaQ)} 13.5
Ash 39.9 Magnesia (Mgo) 2.5
‘Loss on ignition 60.1 Sodium ( Naz O) ' 0.2
Acld insolubles 101 ( Fez O3 + Al2 03 ) 18,5
Nitrogen (N) 3.2 Organic carbon 17.1
Phasphoric acid ( P2 Os ) 8.4 Sulphate ( S0z ) 29
Potash (K2 0) 0.8 C/N ratio 5.4

' ' pH 7.3

properties even after press mud treat-
ment showing that these strong inter-
relationships were not altered on
account of press mud application. The
water holding capacity was correlated
with pore space (r=0992***), volume
expansion on wetting (1= 0.956%%*)
and aggregate stability (r= 0.759***).

The available nutrient status of
the soils is given in Table IV. Press
mud application resulted in progres-
sive increase in available nitrogen of
soils. Similarly the available phos-
phorus status of soils also increased
progressively with increasing level of
press mud application and the soils
did not differ in this regard’ The i
crease in available nitrogen on account*

of press mud application indicated- that -
the nitrogen present in press mud was *-

immediately available for. crop nutri-
tion. This is in agreement with the
view expressed by Pandalai et al
(1953) that since the C/N ratio of
the material was narrow, the nitrogen
present would. be immediately avail-
able for plant use. The .dncrease in
available phosphorus content of soil
with press mud application was evi-
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dently due to the high phosphorus
content of the material and also pro-
bably due to solubilisation of insolv-
able forms of phosphate by organic
acids produced during the decomposi-
tion of organic matter present in press
mud. Prasad (1974) reported substan-
tial increases in soil available phos-
phorus as a result of filter-press mud
application in an incubation experi-
ment.

The available potassium content of
soil did not show significant difference
due to treatments, This might have
been due to the low potassium content
of press mud. The available (exchange-
able + water soluble) calcium content |
of soil was significantly higher for
the treatments press mud at 5 and
10 tonsfha as compared to control.
The soils however, differed in this
regard. The increase in available -
calcium content of soil observed was
evidently due to the high calcium
content of press mud and it is in
agrzement with the findings of Prasad
(1974), Golden (1975) axd Prasad
(1976) who reported increased availa-
bility of calcium in soils due to
filter-press mud application.
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TABLE 1l1  Physical Properties of soils incubatod with Press mud (M2an values of 3 replieations]:

P Ry

. Black

" Treat- Red Black  (garden  Alkali  -Acid
Properties ment soil {wetland  land suil o seil
soil) soil) - - DI A
Maximum waterholding capacity”, Ty 32.5 69.5 G2.8 2830 . 3&{!
T2 3T .71 61.6 41.6. 357
T3 3.4 707 633 394 376
Porespace’), T 49.9 71,7 . 6.8 65.3 .- - 52,3
Tz 49.6 71.2 66.7 56.6° . .50.9
Ta 507 714 672 685 - 522
Volume expinsion on wetting%, T 10.4 22,5 36.3 6.2 53
T2 9.4 44,7 36.6 4.0 53
T3 122 45,6 39.8 38 64
} Apparent density Ty 1.57 1.21 1.35 1.41 1,48
Tz 1.56 1.31 1.36 1.34. 1,48
Ta 1.54 133 1.38 1.37 1.46
| Aggregste stabitity?, T 13.5 46.3 38.8 5.8 24.0
! T 11.9 5648 25,7 16.6 . 261
1 Ta 21,2 . 594 394 5.9 42 4
Stability Index T 7.3 37.5° 24.2 3.3 14.5
Ta 8.4 44.0 15.9 7.8 168
Ta 12.0 4.7 248 - 33. 2638
. .
Y The available magnesium content well as the ‘treatments, press mud
' of soil did not increase with press application at H}tans;'h_a_ hf-:!_ui__ng resu|t-
i mud application, This might -be on ed in a significant increase in this
., account of the low magnesium content soil characteristic. This might have
¢ lof press mud. been due to the contribution of

- organic’ matter to cation exchange
The cation exchange capacity of c‘apagiw'uf,suil.ﬂs _stated by Ghonsikar
oils differed significantly for soils as and  Musande. . (1977
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The organic carbon .increased
progressively with press mud appli-
cation in all the soils. This was
evidently due to the organic carbon
content 'of ‘press mud. Highly signi-
ficant positive correlations were obser-
ved between organic carbon and log
availablé nitrogen (r=0'511***), log
carbon dioxide evolution, (=0'868%#%),

EFFECT OF PRESS MUD ON SOME COMMON SOILS

log aggregate stability (r=0'640%"%)
and cation exchange capacity (r=
0'971 ##¥), These relationships stress
the improvement role organic matter
in favourably influencing soil properties
Sankaranarayana and Mehta (1967)
reported a significantly high correla-
tion nf soil aggregation with soil
organic carbon. Velayutham and Raj

TABLE IV  Chemical Properties of soils incubated with Press mud (Mean of 3 replications)
Black
;. Propertias Treat- Red Biack -(Garden-' A'kali Acicd
ment soil {wetland land) sail soil
sail) soil
Ayailable nitregen (V) ppm T 69,3 01,3 84.3 30,7 86,7
Tz 89.3 06.0 80.0 50,3 89.7
Lk S98.0 12.3 B7.0 56.3 81,3
Avaitable phasphorus (P) ppm 1 5.1 4,3 1.8 19.1 2,9
T 2.1 9.4 2.5 26.3 5.8
T3 7.7 16.0 22.6 40.9 5.1
CAvailable potassiem (K) ppm Ty 39.3 32.3 146.3 397.7 36,0
T2 39,3 31,7 1437 3787  31.0
T3 42,7 32,7 143.0 397.0 36.0
Available’ (watersoluble 4 Ti B.G 21.3 20.3 5.1 5.7
changeable) calcium (Ca) me/100a T2 7.3 20,3 22.0 5.7 6.4
Ta 7.5 21.4 217 5.3 6.5
vailable {water soluble4-exchangeable) T 25 11,6 11,9 Zu 1.9
magnesium (Mg) me/100 g T 2.6 + 13,7 10,5 1,9 1.5
- - : Tz 2.3 12,2 10.3 2.2 1.4
Cation exchange capacity me/100 g T 13.59 316 227 14.5 101
: T2 14.4 34,8 22.4 12.3 % 10,5
Ts 16.2 » 35,3 23.5 14,4 12,0
Dryenic carbon', Ty 0,21 0.76 0,43 0.2z 0.18
T: 0,28 0,82 +- . 045 0,29 0,29
Ta 0.32 0.88 0,47 0.33 0.26
pH. . T 6.63 7.83 .83 9,30  6.07
' Tz 6.70 7.80 . 7.87 930  6.37
Ta 5,70 1.B87 7.4940 9,20 B.60
[lectrical conductivity mm hos/em -Ti 0.08 0.69 015 3.57 0.14
T2 B 0.61 021 3,81 0.23
T3

0,20 0.53 0.24 - 359 029
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(1971) also reported a high correla-
~ tion between water holding capacity
and organic carbon in four soil groups
of Tamil Nadu,

The pH values ehewede significant
reduction in the case of elkall soil
at the higher level of prese mud

(10 stons/ha) eIthE}ugh the ' deereeee

was not considerable,’ ’thereb*,r shewmg
that hidher 'doses are requnred fer
effective reduction. The pH -::-f aeld
soil showed a etghlfleent pregresewe

increase with increasing level of press

[Vol. 66 No, 8

| The biological properties of: the
soils are presented in Table V

The defereneee in earh‘en-dmxidel
evolUtion ef soils ‘as an indéx. of
hlelegmei activity of soils were signi~
ficant fer treatments, soils and their
lntereetmn When all the emis were

, peeled together the veluee fer Cuz

, evelutten pm,greeewely mereeeed wnth

* cation.

lnereeelng Ie'u'ele of prese rnud epplt-
A mgmﬁeant pesntwe correla-

~ “'tion was ebtemed between -arganic
"* carbon and log Co,. evolution. (r=

mud. ' Prasad’ (1974) also reported ell_

slight increase in 'pH'of
due 1o filter press mud ‘application.

The electrical conductivity of soils
was 'not mgmfmantlv influenced by’
press mud treatement.

‘acid soils

0748 *5%), Hemeewam; an[i Raj (1973)
in a Stud"p’ nf fl‘d’E eml groups of
Temll Nadu feund thet the change
Jn Cez evelutlen was , the h:gheet in

r' eelle treeted with green menure as
' cempered to theee treated with in-

Drgemc fertilizers.

TABLE VvV  Biological F‘repemes n[ soils incubated with Frees mud
- " (Mean -.reluee ufarepimenuns]
« Black ‘Black '
Treat- Red " (wetland) . (Garden- | Alkali . .. Acid
Particulars ment © Soil - Soil fand) Soil - Soil
: - N Soil "
Carbon-dixide T ©1,20 2.49 180 1.08 1.0¢
evolution (mg/100 g Tz 2,05 2.54 2.24 1.51 1.5¢%
soil per day) Ts 2,01 - 294 2,48 2,01 2,82
- 4 . . T E
Bacteria (10 | g) T 21,3 1100 306.7 .15.7 34.7
. . Ta. 46,0 - -126.7 _ 3733 B0 , 363
Ta - 470 1733 ' 3033 L1230 43
2 - , R T . -
Fungi (10 | g) T 60 30 100 0,2 . 183
| o T2 ' 80 9 73 ' 87 A 160
T Ta 60 77 33 .03 , 247
1 C %1 . Ao = "
Actinomycetes (10 [ g) Ty 11.7 7.0 8.9 iy nil . 6.8
TS '. T 19.0 6.2 6.3 il 6.5
R 83 15.3 53 . nll S 18.3
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‘The bacterial' population . of soil
showed a' significaht increase due to
yress mud application in-the case of
ed_soil, while! the furigal pupulatmn

showed an lm:rease“m +thE Base of

black (wetland) soil. "' These increases
may” be due “to 'the d¢rganic matter

and“other nutrients of press mud ser-

ving as’ .energy - ‘source for’ these
ml-::renrga’nlsms, ‘as ‘also’ mﬂuanced by
other conditions pre*.raiimg in’ ‘these
soils: The' dctinomycétes 'pupu!atmn
did not vary’ sigmflcanﬂv wnh treat-
ments, ~ Oblisami (1973) ° ‘reported a
large: incressé in bacterial population,
a'substantidl increase in actihomycetes
and & decrease ' in 'fungal ' flota of
an acid soil : consequent 'to’ fiming.
Ramamoorthy' and ' Agarwal
stated that drganic® matter stimiflated
microbial activity and caused lowering
of pH: in ialkali' soils 'by- producing
organic' acids.

The serior author " is greatly-in-
.debted to the Tamil ‘Nadu "Agricultural

University [for permission accorded to '

‘publish the 'data which ~formed - part
of M. Se, Thesis: The -authors thank
s, Sakthi Sugars,  Appakudal, for
supplying the -press- mud for" the
experiment.
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