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CBAPTER 1

INTRODUCTION

Sugarcane ( Saccharun officinarum 1. ) crop is grown
extensively on an area of 3.22 willion hectares in Indle and

0.2% million hectares in Maharashtra State. Sugarcane crop
and Wltimately the sugarcane industry commands an unique
position in the soclo-economic structure and stability of
India. It has played a vital role in bringing sbout the

des irable soclo-economic upliftment of the rural 1life of the
sugarcane growers,

The sugarcane crop exhausts a large quantities of
nutrients viz; N, P205 and X,0 from the soil, as it stands
in the field from 12 to 18 months depending upon the planting
season, It requires a large expenses on fertilization. Hence,
the judicious manuring and fertiligation is required to meet
its nutritional requirements without adversely affecting
physico-chemical and blological properties of soil to achieve
higher productivity. However, the uWltimate product 1s sugar
vhich does not contain any of these nmutrients added.

In the present plight of fertiliger shortage, especially
of phosphate and potash which are imported and nced Mge foreign
exc bange any reduction in fertilizer use without concomitant
decrease dn yleld in cane would obviocusly bte welcome to the
sugarcane culture. The use of organic manures, agricultural



and industrial waste products have come to licelights and
assuréd an unequivecal eminence, There 1s no other alternative
than to use these waste products. These wastes will include
all kinds of organic manures, organic soil ancndants and soil
conditioners etc., vhich will ferret the way for their proper
disposal. Iiecycling of these organnic wastes in agriculture
would help in efficient utiligzation of natural resources
instead of more dependance on fertiligzer. The sugar industry
yaste product like press mud cake ( PNC  in -his respect can
not be an exception.

In sugar factory, after milling of cancc the raw Juice
is processed by adding specific quantity of triple superphosphate
( Tsp ) solution ( Fig, 1 ), then heated and further processed
either by carbonation or sulphitation process. The impurities
are settled in the form of mud in Dorr., The pud is taken out
in mud wixer wvheye bagasse is mixed and the uwaterial Is collected
in mud tank, The same material is delivered tc Cliver (filter
press) where the cake builts up, and after washing, the cakes
are partially dried and discharged through the Cliver wvhich is
counonly known as press wud cake., It is also called as fillter
mud, filter cake or Cachaza ( Halnes, 1961 .

ihe press mud cake conslsts of mixturce of sugarcane
fibre, sucrose, coagulated colloids, slbuminoides, waxy material
and other inscoluble solids. Physically, it is a soft spongy,
lightweight naterial of dark brown to black colour generally
containing from 55 to 70 per cent moisture as it comes out from
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tle sugar factory ( loc, cit ). Press mud cule is a rich
source of organic earbon, N, 9205 and K,0. It contains 1 to 2
per cent N, 2 to & per cent P0g and 0.5 to 1.5 per cent K,0.
Now a days, in shortage of inorgaenic fertilizers, it can be
best utilized in sugarcare panuring.

The production of sugarcene in Indiz is about 181.63
nillion tonnes and if all the cane is erushed in sugar factory,
it is estimated that about %.5% to 5.45 million tonnes of
press pud cake will availatle every year. This can mostly
meet the organic manure requirements as well sc the mutritional
requirements of the sugarcar® crop. DBawasakar, et gl. ( 1978
pointed out that with 1,00 per cent total nitrogen, 3.00 per
cent P205 and 1.5 per cent Kzo; 3 million tonres of press mud
cake would provide 30,000 tonnes of nitrogen; 90,000 tonnes of
phosphoric acid and 45,000 tonnes of potash. The use of this
indigenous by product can act as a substitute for artificial
nitrogenous, phosphatic and potassic fertilizers; can thus
save a large amount of foreign exchange which would be required
to be spent on the imporxted inputs.

There are nuwber of reports regarding the utiligation of
press mud cake as organic manure, However, these are not field
obsexrvations supported by systematic baslic studles. Progressive
fammers are also using it as a source of orgonic patter and
sugar factories are selling it at nominal price. It is



essentisl to ascertain lts quality during crushing period and
the variation in chemical cowposition as a consequence of
different locations,

The experiments conducted at Jagadhari Zones at
Bandhanpuri ( Anon. 1956-97 ) showed the beneficial effects of
application of press mpud cake on yield of sugarcane. Misrs
( 1968 ) noticed the increased yleld of sugarcane and sugar
with the incorporation of press wud cake., Golden, et al.

{ 1959 ) and Patil ( 1975 ) also observed the similar results
in their studies.

Humber of workers reported beneficlal effects of
organic manures on one or the other succeeding crops and on
s0ll properties. Bowever, the PMC has not been studied consi-
derably in this respect. Hashimoto ( 1971 ) from Japan
observed the heneficial effect of FIM on growth and yleld of
subsequent crops of wheat and potato and on availabllity of
nutrients., Doyd et gl., ( 1972 ) from Rothapsted Lxperimental
Station ( U.K. ) studied the residual effect of four forms of
F fertilizer, Bawasakar ( 1976 ) observed the residual effect
of penicillin myceliun residue on growth and yield of dry
matter of maize, Yelwande ( 1976 ) also reported the encouraging
vens ficial residusl effects of edible and non-edihle cakes and
fertilizers on yield of grau and on seoil fertility. Few workers
reported the residual effect of press mud cake on the agronomic
aspects of sugarcane, However, references on systematle studles
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on tre residual effect of the Incorporation of press mud cake
on soil are scare.

The experiment conducted at Lugercane hesearch Station,
Padegaon ( Anon., 1977 ) on Adsall came with CO-740 showed that
the press mud cake was equally efficient to fertilizers., The
treatments of PMC increased the yleld as well as net profit
over recommended dose of inorganic fertilizers ( Patil, et al.
1978 ). It was also further reported that availlasbility of R,
?2{}5’ K‘?{} and uptake of nutrients were also increased as a
consequence of incorporation of press wud coke ( Dowasekar,
et al. 1978 ) due to high nutrients supplied through PMC. It
was further felt necessary to study the residuanl effect of
press gud cake on succeeding crop of sugarcane.

With this background in view the detail investigation
with the following objectives were underta’zen ot Cugarcane
Research otation, Padegaon durding 1977-79.

1. 7To study the quality of press mud cake produced
from various sugar factories in Maharashira in yespect of
nutrient status.
2. To study the residual effect of application of press
md cake on yleld and quality of sugarcame and uptake of mitrients .

3. To study the effect of press mud coke on soil proper-
ties under laboratory and field conditiaons.

The results of these inwestigations are compiled,
discussed and embodied in this report.
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CHAPTER 2

REVIIEW OF LITERATURL

The present stratepgy of fertilizers has tade the farmer
to nake the use of organic and inorganic sources of ranuring
more Jjudiciously with a viev to obtain profitable incowe by
reducing tbhe rajor cost incurred on these inputs., OGugarcane
being a long duration crop as compared to other food, steple
and fibre crops the nutritional requirements of sugarcane are
high. These reculrements are to be pet by impregnating the
soil with organic manures and inorganic fertiligers without
impairing the physico-blological fertility of soil in order
to obtain sustained production of sugarcane yield.

because of intensive agriculture, the deuvand of the
organic wanures is increasing frow tirme and on, The present
sourees of organic sanures like I, ¥.M., farc compost are found
to be inadequate to meet these requirements, iince, it has
necess lated to explore other alternate sources of organies.
These way be agricultural wastes and other agro-industrial

wastes.

Considering the substantive acrage undcr cugarcane
cultivation and increasing percentage of sugorcone utiliged
for crushing by the sugar industry; it has obviously given
rise to large amount of fllter press mud covronly known as
Press kud Cake ( PMC ) which is a waste product of sugar



industry where it has become a problem of disposal. The recent
swareness of the utilization of this waste product in sugarcane
culture has cultivated interest amongst the care cultivators.

vifferent aspeets of organies including IFIM, compost,
edible and non-edible cakes, farm waste, ilndustrial wastes etc.
have been reviewed by several workers ( Kallel, 1902; kakswan,
1938; Bremner, 1951, 1954, 1956; Broadbent, 1953, 1955; Dawson,
1956; Alexander, 1961; hebheja and Mann, 1961; Dubach and Mehta,
1963; DBawasakar, 1966; Raheja, 1966; Felbeck, 1965; Zends, 1970;
Gaur, et al. 19713 Narkbede and Deshpande, 1974; Deshmape and
Sawant, 1975; Vimal, 19793 zende, 1975; Pacil, 1975; Yelwande,
1977 ;. They have found that the addition of these organicsare
beneficial towards the soil fertility and productivity. They
have also useful for wmaintaining the physical status of soil.

The PFC belng a waste product of recent origin, few
efforts have been made in this direction to study its effects
on soil properties, yield and quality of cane and its residual
effects, In this chapter, an effort is wmade to review the work
on PMC undger different topics as mentioned below.

2.1 Production

2.2 Availlabil ity

2.3 Chemical composition of PMC
2.4 Potential uses

2.4.1 Industrial uses



2.4.2 Agricultural value - i) as nutrient source
11} as amendment

(influencing the following °

2.%.2,.1 Cane yield

2.%.2.2 Quality of came juice

2.4.2,3 Uptake of nutrisnts

2.k.2, % Availability of nutrients

2.%,2.5 rhysico.chemical properties

2.4,2.6 Blological properties

2.4k.2,7 lLesidual effect

2.%.2,8 As soll amendment.

2.1 Production :

Hamos ( 1961 ) reported that the quaniity of filter cake
produced derend upon the type of filter presses used in the
f{ltration process. The studles carried out by him in Puerto
Rico with nev filtration process showed that 3,78 tons of
f1iter cake was produced per 100 tons of sugarcane,

Bangur ( 1976  reported that 3 rillion tons of press
rud cake was produced ammuadly in India, Petil ( 1976 °
reported that & factory produces 2.5 to 3.0 teiric tons of
press mud cake when 100 tons of sugarcane is crushed.

2.2  Availgbility :

0f the totel sugarcame production in India, Uttar Pradesh



produced 4 .46 per cent of sugarcane being first and l.aharashtra
State produced 12.8% per cent being second in Indla ( Anon.
1978 ). HMaharashtra State was the fiyst In sugar production
followed by Uttar Pradesh. According to the estimates of press
mud cake production during 1977-78; these tuo States were the
first two States produced 20.19 to 24+.23 lakh tons ( Uttar
Pradesh , and 5.83 to 7.00 lakh tons ( Maharashtra State ) of
PMC. India produced +.5% million tons to 5.45 million tons of
PMC. Gtatewise avallability is reported in Appendix I.

The number of sugar factories In operation; sugar,
wollasses and estimated press mud cake and baggssse production
in India and Maharashtra during 1977-78 are given in Appendix I1I.
PMC production in Iniia and Maharashtra on 2.5 to 3.0 per cent
estimgtion are 16,82 to 20.19 and 4,81 to 5,77 lakh tons per year,

2.3 Chemical composition of press mud cake ( PMC

The main factors responsible for the cherical composition
of PHC produced from the sugar factory depend upon the variety
of cane, climate and soll ( Haines, 1961 ;. inotber important
factor 15 the process adopted for clarification of cane Jjuice,
There are painly two process of mamufacture of sugar viz.,
Carbomation and Sulphitation ( Spencer, et gl., 1905 ). In
V.abarashtra State almost all the sugar factories are adopting
the sulphitation process., The press mud produced from sulphi-
tatlon process contains more sulphate and carbonation contains
more of lime ( Garg, ot al., 1971 ).
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Aparwal ( 1951 ) indicated that as the sugarcane is a
highly exhaustive crop, it is logical to retum as much plant
food as possible from sugarcane after sugar rnanufacture back
to the land to naintain soll fertility. The following table
shows how the three major plant nutrients of sugarcane are
disposed off in the factory.

Kutrient Percentage disposal of the nutrient a
hhaw sugar ¢ Bagasse ¢ Mo lasses :  Mud

1. Nitrogen 3 56 31 10

2. Phosphoric 2 39 2 35
acid

3, Potash 2 23 7 1

P o - [re——

It will be seen that over 15 per cent of the major
foods contained in the crop find their way to the PKC with
high concentration of phosphate.

Barton ( 1927 ) while working on press wmud cake for
fodder reported that apart frow the impurities such as sand,
soil and cane fibre, the press cake which varies little in
its composition throughout Queensland, contained collolds
such as cane wax, phosphate of lime, albuminoids and proteins,

Samuels, et al. ( 1995 ) a2lso reported that filter
cake from Puerto Rico contained N-2.,12, P-1.21, K-0.37,
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Ca~2.38, Nr-2.29 per cent a8 a wmajor nutrients while micro-
nutrients were }¥n-1000 ppm, Fe-7300 ppm and D-30 ppu.

Chopra ( 1999 ) worked out the composition of press mud
cake at Mushere in Bihar and observed that it contained Ca0-8.0,
1?265"300, Kag"lcs an& 3“1‘0 W{? wntc

Pandey ( 1966 ) found that sulphitation factories!'! press
nud contained varying amount of wax ( 8 ¥ to 20 4 ) depending
upon the type of soll and variety of cane. Press mud as it
comes out of factory contained about 65 to 70 per cent moisture.
Haines { 1961 ) also observed that fresh PHC contained 59 to 70
per cent moisture when it comes ocut from the factory.

Bawasakar { 1968 ) observed that since PHC contained
appreciable quantity of organic carbon and NPK, it could serve
as a good substitute to conventional sources of organic bulky
manures., It contained 17.64 per cent organic carbon, 11.69
per cent humus, 0.73 per cent total nitrogen, 1.05 per cent
Fy0g; 1.38 per cent total K,0, 3.33 per cent Ca, 1.71 per
cent Mg and 66,26 per cent humified matter.

Alexander ( 1972 ) reported that the filter press mud
from South African sugar factories contained IL-1.69, F-0.90,
K-0.,27, Ca~1.8%, Mg-0.37 and S-0.19 per cent; ln-898, Cu-52
and Zn-69 ppm.

Da Glorta, et al. ( 1972 ) studied the composition of
press mud cake alongwith vinase and factory waste water over
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a period of four months and observed that N and Ca were the
main nutrients of filter cake, while vinasse was the best
source of K and sugar factory waste water was poor in all
nutrients. They ( 1974 ) also analysed 22 composite filter
cake samples out of 264 samples collected from single factory
in Brazil and observed that N fron filter cake contained was
a major macronutrients in protein form. Out of the total
present in PMC, about 30 per cent was in the organic form.
Iron wvas the wmost common micronutrient followed by lMn, 2Zn,

€u and kMo.

lxperience in lolland and Beljiw ( Anon., 1974 )
showed the merits of carbonation mud as s fertilizer. It
was observed that best dried to about 70 per cent dry solids,
10 tons of carbonation mud contained 6500 kg CaCGB, 110 kg
Faﬁg, 30 kg ¥ and 700 kg organic matter.

Mesbahul, et al. ( 197% ) studied the composition of
press mud cake from Rajshah sugar Mills ( Haryana ) in
Iangladesh found that 1t contained 1.14 per ccnt N, 2,16
per cent P, 0,30 per cent K, 20 per cent C, 2.88 per cent Ca,
0.27 per cent S and 0.03 per cent Mn indicating that it was
the rich source of ¥ and Ca,

Patil ( 1975 ) at the Reglonal Sugarcane Research
Station, Kolbapur observed that the press mud cake contained

maximum emount of N _.e. 2,03 per cent followed by I,0g - 1.95
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per cent and Kaca-o.?l per ecent. He also reported that it
contained 20.55 per cent organic carbon.

Prasad ( 1976 ) observed that the filter press mud
from Trinidad baving pH .05 contalned N-1.71 per cent, P-0.45,
K-0.48, Ca~1.97 per cent, Mg-0,70 per cent and Mu-2450 ppm,
Fe-5000 ppm, B-22 ppm, Cu-28 ppm, zn-224% ppu. Al-5235 ppm and
Ho~1%.,9 ppm.

The press mud cake used in the experimental flelds at
Jagarcane Research Statlon, Padegaon ( Apmn. 1977 ) contained
Hel.20 per cent, F295_3.88 per cent and ch-l.% per cent and
observed that PMC was rich source of N, K,0 and especially of

;{)305‘
Patil, et al. ( 1978 ) observed that 17,5 tons of press
mud cake supplied 150 kg N, 489 kg Fzﬁs and 182 kg K,0 indi-

cating that PMC as a rich source of Pa{};.

2.4  potential uses :

Press oud cake ( Filter ceke ) has large potentiality
in its uwse, Though its agricultural value as a nutrient
source and as an apendment is well knowni the industrial uses
can not be neglected, The cane wax, fats and resin can be
extracted from the filter cake. 1% can be used in the
production of sinters and pallets from iron ore-fines in the
steel industries, recovery of lime from it, a cattle feed,
replacenent of feed lime in pig and brioler chiclen rations,
preparing bio-gas etc., which are rcviewed as under.
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2.%.,1} Industrial uses :

Seshadri, et gl. ( 1968 ) described the tests in which
carbonation mud as substituted for limwe stone in the productlion
of sinters and pallsts from iron ore-fines sultable for use
as blast fumace charge in steel manufacture.

Hawia ( 1969 ) in a study of the contribution of filter
cake which can be made to growing need for fats in Cuba,
reviewed the literature on the constitution of cane wax extra-
cted from filter cake and various processes for extraction of
fats from the crude wax and tbheir yields, fractionation of
fats and pointed out that the refined hard wax and resin would
be the byproducts of great walue.

Havkus ( 1971 ) pointed out that replacement of feed
lime in pig and broiler chicken rations with dried carbonation
mud ( 6 ¥ ) of total feed 1led to greater weight gains, while
more and Ssomewvhat heavier eggs were laild by hens.

Vernois ( 1971 ) reported that lire could be recovered
from filter cake by precipitating organic matter from prelimed
juice by adding 0.3 per cent CaC and gassing with 002 and
settling.

Krishna Murthy ( 1976 ) reported that in addition to
agricultural value filter mud cake can be used for extraction
of wax a2 well as 1t can be used in preparing bio-gas like

gobargas.
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2.4.2 sgricultural value

2.4.2.1 Iffect of press mud cake on yleld contributing

paraneters and yleld of care :

Havnur, et al. ( 195 ) reported the phosphate response
in F type of soil in increasing the cane yield by addition of
150 1b of Paeyacre in the estatc of Phaltan Luger Works Ltd.
There was no response in B type soil.

.-~ hesponse of sugarcane to graded doses of phosphatic
and potassic fertilization was studied by Hovangi, et 1.(1956)
by taking scattering trials on the basls of the nutrients in
the soll, on the estates of sugar factories during 1954%-56.
ihey observed the following effects.

l. Variations of nutrients in the soils exhibited
varying response to the application of phosphate and potash,

2. The combined effect of phosphatc and potash was
found to be beneficial in soils deficient in gvallsble ?2@5
whereas the application of potash alone gave good results in
soils rich in phosphate. 4s a result of phosphate and potash
application, tillers were increased, while phosphate applica-
tion hastened the naturity of cane,

The effect of application of organic wanures in the
form of press mud cake was studied at Jagadharl factory zones
at Bandhanpuri ( Anon. 1956-57 ) and reportcd that the
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application of the press mud cake at the ratc of 5 tons and

10 tons per hectare gave 5,80 tons and 11.60 tons more yleld,
respectively over control indicating that the higher dose of
press mud cake was better in increasing the yield of sugarcane.

The effect of inorganic and organic nitrogen on germi-
nation and yield of sugarcane wes studied by Huthuswamy ( 1958 |
at Purtabpore in Bihar during 19%6-57 and 1997-58 using different
proportions of organic and inorganic N as castor cake and
amponiursulpbate. The observation indicated that germination
vas adversely affected by the application of ammonium sulphate
alone or a wixture containing high proportion of am:onium
sulphate in soils with low moisture index and retarded germi-

nation had direct bearing in tillering willable canes and yleld.

v

Somasundaram, et al. ( 1999 ) at Sakkarnagar observed
the beneficial effects of press mud cake on yicld of sugarcane
and suggested that press mud can replace oll cales satisfactorily.

Misra ( 1968 ) studied the rational approach to the )
problem of organic Vs inorganic manuring at ohahajahanpur and <
lHuzaffarnagar during 1938-42 and 1946-50 and reported that
average response of organic wanures and amooniu SWlphate in
wuds of cane per pound of nitrogen applied in thc oxder of
their merit as Ammonium sulphate (1.78) > Castor Cake (1.68) >
Press mud ( 1.18) > Farmm compost and Town compost (0.96) >
FY (0.49). ’
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The investigation on a manurial valuc of factory
byproduct in cane culture under wet land conditions in
Vadapathl Mangalam wugar IFactory Zone was studied by Rao,
et al. ( 1970 ) and observed that filter press mud applied
at the rate of 10 tons per acre as a basal feed in trench
before planting of Co.419 and Co. W49 cane increased the cane
yield by about 3 tons and sugar yield by about 1 ton per acre
as compared to the 'control vhich received 200 1lbs of nitrogen
as top dressing. For higher yields 10 tons of filter cake
plus 200 1bs N per ascre was found to be econordcal,

The yield increases of sugarcane as o result of filter
press mud application have been reported by vamwuels, et gl.
( 1959 J, 4lexsnder ( 1972 ) and Prssad ( 197C .

The effect of N application on cane (Co.740) and ylelds
in Mgharashtra were studied by :hingarey, et g,i. ( 1972 ). 1t
was reported that the optimum rates varied for raximum cane
yield, maximum sugar yields and paximum profits, A~Application
of N in excess of 480 lb/acre decreased the total cane yleld,
while N in excess of 427 1lb/acre reduced ths total yield of
sugar.

The influence of organic and inorganic nitrogen on yleld
and quality of juice was studisd by Singh and .ingh ( 1973 ) and
they observed that when sugarcane werc supplicd with 13 kg N
per bectare in organic ss well as Inorgenic form, the inorganic
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form, ( through S/A ) gave higher yield of cane ( 73.9% t/ha ).
The ammoniup sullphate proved most effective in increasing the
yield of cane followed by Castor cake, press mud, groundnut cake
and urinated earth.

-~ De Robillard, et al. ( 1974 ) studied the effect of
guantity of seed cane, filter cake and irrigation on yileld of
sugarcane and reported that addition of filter cake in the
furrows increased the tillering and ylelds in gll cases,

caximum responsé was cobteined under rainy condition.

In the pot culture experimental candmteé as Tongi in
Bangladesh to oompare press mud and triple super phosphate
( TSP )3 a3 a source of phospharous for rice and sugarcam
lesbahul, et al. ( 1974 ) observed that 157 kg ¥,0g/ba from
3202 kg of press wud gave ‘A' value of 224 kg ;-afsgfm and
was, therefore, equivalent to 224 kg Pgﬁ,j/ha from W8 kg of
T&p, Similarly, under pot culture experiment with sugarcane
indicated that 3208 kg of press mud was equivalent to 502 kg
of T5p, Hesults of green house and field trinls demonstrated
that dry matter, yield, phospharus uptake and straw yield of
rice were comparable for press mud and TSP,

Patil ( 1975 ’ at Heglonal Jugarcane Rescarch Station,
Kolhapur observed the linear response of cane yield to appli-
catlion of increased doses of press mud cake., 'ith the increased
doses of PMC from 7.41 to 18,52 t/ha, the increase in yields
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were obtained from 9%.27 to 106,93 t/ha in first season and
91.38 to 105,00 t/bha in second season.

While reviewing the work of sugarcane vanuring in U.T.
Kupar ( 1976 ) observed that sulphitation press mud had given
average increase in ylelds of 1+ to 45 per ccnt at Shahajahan-
pur. In the experiments carried out from 1945-46 to 1949-50
the press mud cake Increased the cane ylelds by 28 per cent
as compared to 70 per cent by ammonium sulphatce, It was further
observed that sbecut 200 mds of press mud ceke per acre was
considered to be sufficient for sugarcane crop at Muzaffarnagar.

— Prasad ( 1976 ) studied the responsc of sugarcane to
filter press wud and X, P and K fertilizers on yicld and
sucrose content of cane at Trininad and observed that out of
cight fleld experiments, fillter press wud increased the yleld
of cane in six experiments including residual filter press mud
experiment. It was recomuended that

1. No P fertilizer reeds to be applied where FPM was
applied in quantities as high as 20 metric tons/ha on dry
welight basis.

2. liatoons following plant cane may necd P fertilizer
but possibly in much smeller amounts than normal, particularly,
if ¥PM rates wvere high.

The response of sugarcane to press wud cake and inorganic
fertilizers was also studied by patil, et gl. ( 1978 ) at
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sugarcane liegearch Station, Padegaon on varicty Co.740 (Adsali)
and found that incorporation of FPMC in s80il bufore planting of
cane had beneflcial effect on yield contributing parapeter and
yield of cane. They observed maximum M@n percentage

( 87.66 % ), maximm average number of tillers per hill (2,16)
and caximum plant population (107600) per hectare when 18.5 t/ha
of press mud coake was applied. Though the yield was bigher in
the case of recommended dose of N,P K, the press mud cake trent-
ments produced economical profitable yields. Increase in net
profit to the extent of 25.26 per cent over recomrended dose was
produced by application of 12.9 t/ha of press pud cake in combi-
nation with 250 kg N through sulphate of amuonia. The depressing
effect of highexr doses of PMC above 18,5 t/ha was observed on the
yield of cane.

Humber of workers thus investigated sorc of the observa-
tion on the yleld contributing parameter and on the yleld of
sugarcane. Further, utilization of factory press mud cake as a
organic marmure alone or incombination with inorganic fertiligzer
to sugarcane were reported by Chdnna ( 1957 ), .omen ( 1957 ),
soman, €t al. ( 1959 ), Chopra ( 1959 ), Chacravarti ( 1967 ),
Golden, et al. {( 1972 ) and Krishna Murthy ( 1976 ). They also
reported the pethod of preparation of compost from press mud
cake and the method of application to the sugorcane flelds.
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2.k.2.2 Effect of press mud cake on quality of cane juice :

The quaelity of cane plays an important role in sugar
industries., C(Climate, soil conditlons, varieties, nutrition
and other factors like preharvest sprays of chenicals, dacaged
and dead care, pests and diseases lodged canes etc, affect the
guality of cane ( Kakade, 1971 ). Amongst the nutritional
aspects of the julce, N, P and X content arc important., Ferti-
lization effects are varied in creating non-utiligation of
starch Into sucrose and increased formation of amino aclds and
other non-sugar components, all leading to poor clarification
and recovery.

The proportion of N and Pgﬁg present in juice decide the
guality of julee. Kadrekar ( 1955 ), Chinchorkar ( 1970 ) and
Kakade ( 1971 ) pointed out that the H/P2 5 ratio in juice had
direct influsnce on quslity of ;iuiec: and it was the good guide
of purity coefficient., when it was below 1.5, the julce was
supposed to be of better quality, while N/s?_;ﬁ- rotio in juice
beyond 1.5 adversely affected the julce quality in ecane. Brix
and pol reading also decide the quantity of sugar produced frowm
the cane., The phosphate content of juice helped in elimination
of collolide during processing and minimx of 300 mg of I«‘gﬁg per
litre of juice were noted by Parthasarathi ( 1972 ) as minimum
for good quality of Jjuice.

Kadrekar ( 1955 ) in his preliminary investigations to
identify the causes of high recovery of supgar obsemwed that low
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content of N and low wineral matter (ash) content in juice were
responsible for high recovery of sugar in cane grown in Kolhapur
region. Further, he observed that high ash content in cane juice
at Phaltan {ugar Works was dwe to more absorption of Kzo and
high nitrogen content in juice as a consequencc of heavy nitro-
genous manuring followed in that area. It was further observed
that the H/P2(35 ratio in juice had great influence of recovery
of sugar. Pecullar climatic conditions in the Kolhapur tract
was found to lower the salt contents of the soil which in tupn
became a favourahle factor in giving a better quality Jjuice.

Scattered trials carried out on the estates of sugar
factories during 195456 included grades doses of phosphate
and potash by Havengi, &t gl. ( 1956 ) indicated that phosphate
application hastened the maturity of cane and slightly increased
the sucrose content, the effect of potash on purity of Juice,
however, was more conspicuous,

Gupta and Prasad ( 1968 ) studied the effect of N and
P2£‘35 application to cane crop and they reported that increase
in doses of nitrogen decreased the P205 and K,0 and ash
content in juice and increased K/Paos ratlio of juice indicating
nitrogen content of juice was inversely related vith le.‘:s and
Kae and ash content of julce,

Singh and singh ( 1973 ) while studying the effects of
organic and inorganic nitrogen on came quality cobserved that
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the juice guality was adversely affected by application 134 kg
N/ha through ammoniuw sulphate. The same dosc of N through
caster cake, groundnut cake and press mud cake produced the
higher suecrose percentage over the ammonium sulphate. Sucrose
percentage was in the order of Press mud cake ( 14.96 ) >
Ground nut cake ( 14.83 ) > Castor cake ( 14.66 )} > ammonium
sulphate ( 1k .64 ). Further, they found that in spite of the
naxipun adverse effect of ammonium sulphate on sucrose and on
purity coefficient of julce, it gave the highest production of
sugar per hectare, The next in order of merit were press mud
cake, castor cake, urinated earth, municipal compost and famm
yard manure. |

Effect of nitrogen, phosphate and potash fertilization
on yleld and quality of came was studied by OjJhs, et al. (1974).
It was observed that application of N increascd the cane yield
but adversely affected the Julce quality, P application gave
incons istant results while X did not have any effect on yleld
or julce quality.

Patil ( 1975 / at Regional Sugarcene Research Station,
Kolhapur observed that increased doses of press gpud cake from
11.11, 14+.82 and 18.52 t/ha bhad significantly increased CCS t/ha.

Prasad { 1976 ) reported that incorporation of filter
press mud increased the percentage of sucrcsc of the carme in
the experiment conducted at Waterloo. :<imllar effect was
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observed in the first ratoon in the Felicite and Mc Bean ratoon
experiment in Trininad. It had been, further, observed that P,
when applied to P-deficient soil, improved the quality of cene.
In the experiment at Waterloo, increasing both I and P gave
better quality of Juice plant cane. An inverse relationship
between N level and quslity was well documented. K had no
significant effect on sugarcane guality.

% Patil, et agl. ( 1978 ) studled the response of sugareane
to press mud cake at Sugarecane Research Statlon, Padegaon and
they found very interesting results, It was observed that the
sucrose per cent was higher in all the press pud cake treat-
wents than that of recommended dose of feriilizer for Mahara-
shtra State ( 40O kg N plus 170 kg F 0y plus 170 kg K;0/ha  to
Adsall cane. Maximun sucrose ( 20.26 £ J and purity coefficient
( 9%.85 5 ) wae given by incorporation of press pud cske at
the rate of 12.9 t/ha plus 250 kg N through sulphate of ammonia.
Sulphate of ammonis adversely affected the sucrose and purity
but maximun commercial cane sugar ( 17.%1 t/ha | was obtained
in the case of the recomrended dose, lowest !I/Pzﬁs ratio (1.1)
was observed in the treatment of 18.%5 t/ha followed by 12.5
t/ha of press mud cake.

L

2.4.2,3 Effect of press mud cake on uptake of nutrients :

The nutritional requirements of sugarcane were
reported to be 1 to 1.9 kg N, 0.5 to 0,75 kg 1"205 and 3 to & kg



K,0 per tan ( Arakeri, 1956). The higher application of doses
of N and P to soil does not mean higher uptake of these nutrients
but the uptake will depend on N/P ratlo, sugarcane variety and
soil type ( Chitale, 1956 ).

Verma ( 1951 ) studied the uptake of nitrogen in sugar-
cane and reported that in leaf sheath and stex nitrogen
percentage was increased with increasing doses of nitrogen.
The differences of uptake were more pronounced in leaf and
stex than in sheath. The total uptake of N in cane for 40,
100 and 200 1b N was as 48.%%, 70.9% and 88.70 1bs, respe-
ctively.

Rege, et al. ( 19952 ) studied biochemicel pineral
nutrition of sugarcarne at Sugarcane lesearch Station,Padegaon
and they reported that a decline of sugar recovery in cane
under heavy sanuring with nitrogen was rwainly due to imbalanced
nutrient supply. The results showed the ratio of fertilization
with N : 9205 above, 2 : 1 was conductive for better tillering,
caturity and sugar recovery, Siuilarly highest proportion of
P showed accelerating absorption of H F K during active growth
phase wilth eariy ceasation of growth.

Lad, €t al. ( 19% ) carried out the manurial ixmastii-
gation on sugarcane at Padegaon and obsered that with the
application of 20 —'\bffs FIM per hectare plus 300 kg N per
hectare to suru ( planted in January ) sugarcane crop, The

uptake of N, P and K by sugarcane was comtinued upto October
14
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and Hovember, Half of the added nitrogen and K,0 and 1% to 20
per cent 9205 were absorbed by the cane plant during the first
6 months ecrop age indicating the need of these nutrients in the

early stages of sugarcane growth.

Chopra ( 1959 ) quoted the data worked out by Mukharji
and Verma on uptake of mutrients by the sugarcane crop. He
stated that 30 tons ( 800 mds ) of cane stalks per acre,
weighing about 40 tons ( 1100 mds ) imcluding leaves and tops,
removed the following approximate quantities of nutrients in
pounds :-

Nitrogen-105, Phosphoric acid-63, Potash-315, Ilime.75,
Suiphtric acid-22, Magnesia-37,  Silica-322,  Ferric oxide-
k2, Alwinium-1%, Chloride-16,  Titanic acid.8 and
Mangansse oxide-2

The absorption of Ca0 was not found to be influenced by
phosphatic manuring, however, P and K absorption was compara-
tively depressed. Gupta and Sen { 1962 ) also observed the
vaximum absorption when nitrogen and chs vere applied in 2:1
or 3311 ratic., They claimed that uptake of nitrogen and Paczs
increased when applied together.

Singh ( 197% ) studisd the nitrogen nutrition of sugar-
cane through different organic sources in comparison with
ammoniuw sulphate and observed that amongst all the squrces
ammonium sulphate proved most efficient in nitrogen feeding
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for leaf (1.539 ¥ ) throughout the whole life cycle of crop
followed by press mud cake, compost, caster cake and groundnut
cake. Urinated earth and F.Y.M. proved least efficient in N
nutrition.

Patil ( 1975 ) while studying the effect of factory
press mud cake at Kolbhapur observed that increase doses of
press mud cake, increased the uptake of N, P and K, He absér»
ved the linear response for uptake of these nutrients, Highest
content of X in cane was otserved in the treatment of applica-
tion of 18.5 t/ba of press mud cake,

Prasad ( 1976 ) studied the effect of filter press mud
on plant composition at Trininad and observed that the mutri-
tiongl value of N in filter press mud was uncertain, slthough
there were indications that it could supply some N, wvhen it
was Iincorporated in to soll for decompcse for few months, The
phosphorus in the filter press mud was found to be more
effective than triple super phosphate in increasing leaf P at
rates tested. Filter press cake also increased K, Ca, Mg in
Jeaf dbut reduced leaf Al in four experiments, leaf Zn and Fe
in two experinents and leafl Mn in one experiment.

Bawesakar, et al. ( 1978 . studied the nutritional
bhhaviour of press mud cake and reported that the uptake of
nitrogen increased to grand growth stage and was then reduced
at hayvest, Inorganic fertilizer treatment sppeared to increase
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the contents of N over press mud cale treatwents. Linear rise
in the content of total P205 was observed throughout the growth
phases of sugarcane, PMC treatments were beticr supplier of
Faas. Total Kzo content in sugarcane was increased at grand
growth stage and then reduced at harvest. Further, it was
reported that caxigum ( 1.27 kg/t ) uptake was noticed in PMC
at the rate of 25.0 t/ha and minimum was in recommended NPK
dose, Positive co-relation between the levels of PMC and the
uptake of P205 was observed wvhich was evident due to higher
supply of %—‘2-’;5 through increased doses of glvic. Increase uptake -
of K,0 was found in 18.5 t/ha of PMC fallowed by 25.0 t/ha of

2
PMC,

2.4.2. Tffect of press mud cake on availability of nutrients -

The availability of mutrients in soil depends on the
typé of manure and fertiliger, their proportion of application,
the organic ratter content of soll, soll type, moisture, tempera-
ture aeration, soll reaction and soil microbes present in soll
camplex. The effects of filter press mud and inorganic ferti-
lizers on availability of mutrients were studied by mmber of

research vorkers,

Resctions between press mud ceke from usual double sul-
phitatlion process and from Saha's process with Kanpur and
Kanhegaon sugarcane growing soil, at different moisture levels
weye studied by sen and lshra ( 1956 ) and observed that the
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release of available N and P205 of two press muds was optimum
at 19 per cent moisture level., The rate of their release was
greater in new process press mud cake.

In the studies on early availability of N in soils of
Gola Gokarnath Zone, Sinha ( 1961 ) also noted that press mud
cske applied in aifferent proportions with sulpbate of ammonis
showed more satisfactory nitrification.

_ Chan ( 1970 ) poluted out that the soil incubation
method was the best method avallable for determining the
avallability of N, since the biclogical mineralization of
soll organic N controlled the N supply to the solls, which
were extremely variahble. BHe found that the production
capacity of mineralizable N for sugarcane in Tailwan soils was
weak. The amount of mineralizable N was closely related to
the amount of organic carbon in the soil. Most of the minera-
ligzable N was produced one week after 1;1cuhation commenced,

. Amed, et s1. ( 1971 ) reported that by addition of
dried blood to soil, the avallability of P, K and Fe was
increased especially with submerged condition of soll. Further,
they noted that the mineraligzation of blood increased with
increase in incubation time. Submerged soil condition favoured
the release of -N and field moisture conditions favoured

HO':;-H accunulation.

~ Prasad ( 1974+ ) in the laboratory incubation studies
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observed that the appllication of filter press mud to the soil
( equivalent to 40 and 80 metric tons/he om dry weight basis)
increased the availability of P, K, Ca, Mg and Zn as evidenced
by the soil test.

Schreven and Sieban ( 1972 ) incubated four scoils for
10 weeks at 29°C with O or 100 pym N as ( M), 50, at 65 per
cent of water holding capacity, either fresh or after water
logged storage for 1 to 4 month and noted that NH -H content
increased with the length of storage. During incubation NE-N
was nitrifyed in all seoils; however, nitrification was delayed
for one or more weeks in sowe of the soils and was further
retarded by (%)2 So&-‘ Water logged solls incressed N minera-
lization on subsequent incubation and decreased the amount of
NH -N 7ixed after addition of (KH,), 50,. The number of
nitrifying organisms decressed after water logging for 2, 3
and & months and remained fewer during incubation compared to
untreated scil.

#  Guirgus and Saber ( 1972 ) investigated the effect of
the organic matter on caicareous soils at National Research
Centre, Dokki, Cairo by supplying 1 to 3 per cent dried
sewage sludge to calcareous solls and observed the incressed
mineralization rate of organic N with increesing Caco3 content,
N fixation wes inhibited by a high C.aC03 but incorporztion of
large amount of organic matter counteracted this inhibitory
effects.
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2.4.2.5 Effect of press mud cake on physico-ghemical

properties of soll :

The utilization of factory waste products from view
point of soll menure and so¢il conditiorer wos studied by
Puranig ( 1945 ) and he observed that press pud cake vas a
rich soures of organic matter, it helped in adding hamus in
the soil to improve soil structure and aggregation. Similar
results were recorded by Bawasakar ( 1966 ). He observed that
when the manures and waeste materials were applied at the rate
of 25 cart loads per hectare at field conditdons, the soill
aggregation was moye under the press sud cske. The aggrego.
tion in press mud cake treatment was recorded to the extent of
78.70 per cent for the fraction more then .25 mx size, but
under pot culture conditions tamerind seed powder, produced
raximum aggregation. Xrilliuws, pilg dung and press mud were
the next in order of merit.

lad and Patel ( 1954+ ) studied the long range effects
of compost, on sugercane soils and reported that incorpora-
tion of compost at the rate of 20 t per hectare improved the
soll fertility than that of control.

The report of the Export Commitiee of munures and
fertilizers ( Anon. 1953 ) as quoted by Singh and Sinha
( 1959 ) showed that at Mysore a mixture of groundmut cake
and sulphate of ammonia was found to be better than ammonivm
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sulphate alone. The use of organic manuwres and fertiligers
gave the optimum results both in long and short term planning
for improving soil productivity and maintaining soil fertility
mder Indian conditions.

sen ( 19% ) studisd the chemical and physico-chemical
reactions of the soil when the molasses and press mud from
suWlphitation and carbonation sugar factories were added in
sugarcsne growing flelds and chserved that :

a) the colloidal complex of soil was enhanced with both
types of molasses,

b) exchangeable Ca increased at tke cost of exchangeable
Fa ions in soils treated with sulphitation byproduct,

¢) hydrogen ion concentration of the Soil treated with
sulphitation products was lowered,

d) total nitrogen increased in the soil treated with
sulphitation molasses or press mud cake on long

exposure .
Further, he reported that by application of 5-6 tones of press
mud cake per hectare as manure in bulk quantities lowered the
soil pH from 8.69 to 8.50.

Biswas, et gl. ( 1964 ) studied the effect of organic
matter on physical properties of soil in permanent manurisl
experiments and reported that the plot receiving contimous
application of dung, rape ceke or green mamure in combination
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with super phosphate deplcted higher percentage of water stable
aggregates of more than 0.25 mm size as compared to ummanured
plots and the plots treated with inorganic material,

Prasad ( 197% ) reported the effect of application of
filter press mud at Trininad to sugarcane solls and observed
the spectacular increase in available P but he further confimmed
that the same lead to P-induced Zn and Fe deficlency in sugarcane.

Hagihara ( 197% ) studied the effect of cane trash
nulching and filter cake incorporation on sugsrcsne in Hawail
essentially as organic matter like other organiecs. It was
observed that organic uatter added benefitted cropping by
improving the physical condition of poor soil. These materials
released the plant mutrients from the soil, promoted granula-
tion of heavy and sticky soil, increased water holding capacity
and promoted energy for micro-organisms leading to inereased
productivity of sugarcane solls, Further, he evaluated the
nutrient contritution of filter cake in soil, after incorpora-
ting a mixture of equivalent to 25 tons per acre of the wet
material to a depth of a foot of soil and after a week of modst
storage and obtained the following changes in nutrient level.

1) Phosphorus and potassium levels increased which
reduced the fertilizer recommendation by approxi-
mately 50 lbs/acre.

11) Ca and Mg levels were also increased.
111) N levels, however, decreased.
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The report on fertilizer and soil fertility practices
for sugarcame production in louisiana ( Anon, 1975 ) showed
that no micronmutrients were requivred when the application of
lime, rock phosphate and/or filter cake were given for three
Loulsiana cane growing areas due to Improvement of soil fertility.

Golden ( 1979% ) in application of filter press mud at
the mate of 80 tons/acre in louisiana observed that there was
increase in N and extractable P, X, Ca and }g witbout affecting
the pH of the seil. similar observaitions werc made at the
hegional Sugarcane Hesearch Station, Kolhapur by Patil ( 1975 ).

Yelawande ( 1977 ) studied the effects of fertilipers
and dlfferent edible and non-edilile cll cakes on soil chemieal
properties and observed that the oill cakes were better than
fertiligzers for maintaining the soil chemical properties,

Bawasakar, et al. ( 1978 ) at Padegaon reported that
incorporation of press mud cake increased the carbon content
of soil, availability of 9205 and K20 with advance in age of
crop. wWhile 2503-24 content of soil was inereased in inorganile
fertilizer treatments only.

2,4.2.6 Effect of press mud cake on biological properties

of soil :

Preliminary studiss conducted by Albuquarque and
Patel ( 1955 ) to imvestigate the different manurial treat-
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ments on microbial population in B type of soils in Jamuary,
April and in Yeptember observed that fungl population was negli-
gible and that of bacteria and actinomycetes predominated.
F.Y.M. and Safflower cake induced greater sctivities of micro-
orgenisms as compared to other fertiligers and manures,
Microbial population was found to be depressed by sulphate of
amponia and sodium nitryate. Superphosphate showed bene ficial
effect on the total population but its effect was particulanly
seen on non~syublotic nitrogen fixing organisms., Sulphete of
potash and muriate of potash had not shown any specific diff-
erence in their effect., Similar observations were made by
Chopra ( 1959 ) and found continuous use of concentrated
nitrogen manures like (Mﬁ*)z 8q, not only made the soil acidic
but also decreased the total number of soll micro-organisms
and hampered the N fixation,

Roth ( 1971 ) recorded varying responses of cane to
filter cake. He studied the different stages of decomposition
of filter cake and observed that the 1invesion of spore forming
bacillli and actinomycetes in latter stages of decompositien.
Micro-orgenisms were shown to have a positive influence on
soll aggregate stability.

The relationship between micro-organiscs and yield
decline in louisiana was studied by Yang ( 1971 ). BHe
observed no association bdetween number of fungl, bacteria and
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actinomycetes and the amount of organic matter or moisture
levels of soil.

Guirgus and Saber ( 1972 ) reported that the effect of
organic patter on soil micro-organisms in calcareous soils and
found that there was increase in the counts of bacteria,
streptomyceted, azbtobacter and denitrifiers during incubation
vas inversely proportional to the CaCOB of soll,

2.4.2.7 Rkesidual effect of press mud cake on yield and

soll properties

111 mud ( PMC ) proved to be an effective fertiliger
and soil improver especlally in phosphate deficient solls and
an appliecation of 70-80 tons of wmill wud to ratoons supplied
more than enough phosphorus for next crop, nitrogen equivalent
to at least 3 cwt. Sulphate of ammonila, improvement in soil
tilth and e big increasse in cane yileld to the extent of 15 tons
per acre ( Anon., 1969 ).

Aloma { 1970 ) presented the resuWlis of filter pud a5 a
fertilizeyr on grey and brown plastic soils on the north coast
of Oriente province and reported that yileld increase upto 30
per cent on application of 100 metric tons/ha. He also obser-
ved other benefits of residual effect of mud over five years
and reduction of labour in grass romcval,

Hashimoto ( 1971 ) in Japan studied tre long term
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application of FIM on soll fertility in the green house experi-
ments with wheat on the soil taken from field plots that had
received FYM at the rates upto 60 tons/ha and observed thst the
soll K supply was more than that of P and P supply exceeded
than that of i, In the field experiments, the residual effects
of FYM on the growth and yield of subsequent crops of wheat and
sweet potatoes were significantly greater at higher levels of
FYM than at rates less than 15 tons/ha. NPK contents and con-
tents of bases in the plents showed a simllar tendency. The
total and available N contents of the soil increased with
increas ing FIM egpecielly in the surface soll. Organic N
content { after acid hydrolises ) increased without affecting
the N distribution of the total N. Headily scluble humus also
increased. Llong term application of FYM increased CEC, base
contents, especially that of K and Mg and degree of saturation.
teak mineyal acid scluble Al decreased somewhat, organic P,
inorganic P and avallable P increased, molsture content at
wilting point and 1imit of shrinkage also increased, Soil
texture became lighter and water sedimentation volume increased.

Boyd, et al. ( 1972 ) studled the residual effect of
four formms of P fertiliger at Rothamsted Experimental Station.
They applied fertilizer between 1951-1964% and evaluated the
effects by top dressing superphosphate in 1967 in experiments
with potatoes and kale and noted that the effects cf residual
and nevly applied P. The response to different forms of P
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varied greatly depending on the P sorption characteristics of
soil.

@skin,et gl.( 1972 ) made the investigations on residual
phosphorus, avallability of chemical and plant tests in green
house. 1In thelr investigation, Italian millet wes grown for &
weeks in 8 samples of clay soil ( 5.9 - 2% ppm NaHCO3, extracta-
ble P ) and 8 samples of silty clay soil ( 5.5 - 19.2 ppm
extractable P ) fertilization with 0, %0, 100 and 250 ppm P and
observed that at any aone residual P level ( HaHCO3 extractable )
the absolubte yield on the silty clay soil increased with
increasing levels of F application but on the clay soil this
was true only upto residual level of 11 ppm P, In both soils
with few exceptsions, it was noted that larger the residual P,
smaller the yield increase from P fertilizing, Iielative ylelds
of non-fertilized pots were co-rrelated with the amount of P
previously applied in the fleld. Lelative efficlencies of
residual P accumulated in tle fleld were found to be inversely
dependent on heavy rates of field applicatlon of P at the rate
of 80 kg/ha.

Prasad ( 1976 ) obtserved in Trinidad that the applica-
tion of filter press mud resulted in increased ylelds of
sugarcane in six sites. He, further, evaluated the residual
effect of filter press mud after one year and observed that
the yleld increases were greater in plant csne than in ratoons,
possibly due to Incorporation of filter mud in the former,
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In addition, the plant cane experiments had not received P
fertilizer for longer period than the ratoon.

Yelwande ( 1977 ) studied the residunl efiect of ferti-
ligers and edible and non-edible oll cakes and observed that
the o1l cakes were superior over inorganic fertilizer as far
as the residual fertility of the sSoll and the yield of gram
( dry matter ). The residual effect of necm calke on the yield
of grar ( dry matter ) was observed to be significantly superior
over contral, followed by castor cake, groundnut cake and
inorganic fertilisers,

2.%.2.8 Press mud cake a8 soil conditioner

Somen, et al. ( 1955 ) reported that the press mud
cake and distillery slops were quite wefil in conditioning
the chopan solls of deccan canal tract. They observed that
the infiltrability of solls was better when treated with press
oud or distillery slops than when treated with standard gypsum
dose alone. Iloprovement in pH was also noticed.

Karve ( 1956 ) conducted the experiments to improve
alksline B type of soll having pH more than 9.0 at the
Godavarl Sugar Millst' estate and observed that addition of
farm yard menure and of press mud alone was effective in
impmving the chopan soil.

Kanwar, et al. ( 1965 ) studied the reclamation of
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salire and sodic soils in Punjab and observed that 25 kg of
N/ha plus 25 kg of P05 in combination with amendments like
press mud cake at the rate of 5 tons/ha or 5 tons gypsum plus

35 tons F¥/ha increased the infiltration ratc of paddy soll.
They, further adduced that it could be due to the finer physical
condition of scendments, The CaC{}B present in press mud cake

was more effective than the 63003 present in the soil.

Zende ( 1968 ) summarised the work on different agricul-
tural waste materlals in improving the saline alkali soll ( pot
experiment ) at Sugarcane Research Station, Padegaon and pointed
that application of press mud cake :- (1) reduced the pH level
of soil by 0.5 units, (i1) rédmed the total sduble salts from
1.70 to 1.32 pe; eenf,. (111 ) increased the humus level from 0.26
to O+ per cent, and (iv) improved the salinity of soil to the
extent of :':8.52 per cent.

Story ( 1970 ) reporéed that the rotary filter mud was
found to be most beneficial in eroded areas and soil prohlewm
areas where texture was affected; but further he observed that
it was uneconomical for good soils.

Dzubay ( 1973 ) studied the reclamation of saline-alkall
soil by surface application of the gypseocus sub-soil ( at 200~
300 m%/ba ) followed by flood irrigation and of an acid soil
by application of sugar factory muds in Hungeria, After seven
years of treatments he observed that all exchangeable Na and
soluble salts had disappeared from the 0-20 cm layer in saline
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alkeli soil but porosity was unaffected. Ca had replaced Na
in the exchangeable complex. In the acid solls treatwents for
five years consliderably increased the saturation and reduced
hydrolytic acidity to negligible levels,

Millapchand, et al. {( 1977 ) conducted a field experi-
ment at Central Soll Salinity Research Institute, Karnal to
study the effects of eight soil amendments on soil properties
and yield of their subsequent c¢rops grown in highly sodic soil
and observed that when amendwents applisd in chemically equi-
valents quantities;gypsum, sulphurie acld and aluminium were
nearly equally effective in improving the soil properties and
yield of barley crop. 4pplication of FIM and press pud fram
carbonation factories esused only slight improvement. The
high doses of press mud cake from sulphitation factory had

beneflcial effect on soll properties and crop growth.

Bawasakar, €t gl. ( 1978 ) at Padegaon slso observed
the beneficial effects of incorporation of press mud ecake on
reduction of salt contents, .
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CHAPTER 3

MATERIALS ARND MLETHODS

The present investigation was carried out during the year
1977-79 by undertaking the field studles and laboratory studies
with a view -

1) to study the quality of press mud cake (PMC) produced
by sulphitation method from sugar factories in
Yasharashtra State in respect of nutrient status,

11) to study the residual effect of press mud cake (PNC)
on yield and quality of sugarcene, |
131) to study the effect of press mud cake on soil proper--
ties under laboratory and field conditions.

3.1 laterlals

B A B —

3.1.1 So

A medium black clayey soil from flugorcane Heseaych
station, Padegaon, Dist, Satara, alkaline in reaction and with
a high reserve in CaCO3
soil as classified by Basu and Sirur ( 1938 ). . soil is con-
sidered as falrly fertile with moderate drainage. TFor incuba-
tion the soil was collected from the same plot to the depth of
0-30 ca.

was used, This is a typlical B type of

| The physico-chenical characteristics of the soil used
in the investigation are glven in Table 1.
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Table 1 : Physico-chemical characteristics of the soil,

Sr.No. Constituents Per cent gg oven dry
I. Physical constituents
1. Moisture equivalent 35.7%
2. Maximum water holding capacity 73.%
3. Bulk density 1.4
4, Pore space 30.37
5. Yoisture at 1/3 bar 35.07
6. Moisture at 15 bar 21.94%
II. Mechanical analysis
1. Course sand 9.k3
2. Fine sand 2.75
3. S11t 27.75
L, Ciay 50.62
5. CaCO3 @
6. Organic matter 1.50
II1. Chemical constituents
1. RI{: Nitrogen mg/100 g 2.39
2. 1503 Nitrogen wg/100 3 3413
3. Organic carbon % 0.87
4. Total nitrogen % 0.077
5, C/N ratio 11.17
IV, Fertility constituents
1. Availeble P05 mg/100 g 1.18
2. hvailable K,C mg/100 g 14,75
V. Ixchangeatile bases
1. Ix. Ce meq. % 35.48
. 2. Ex. Mg meq. % 7 .04
3. Ex. Na meq. ¥ 0.43
4, ILx. Ca/Mg ratio 5.09
5. pH (1 : 2.9 soil : water ratio ) 7.9

AT
6. EC. mmhss/er .82
C.82
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3.1.2 Fertiligers and manures :
Ammoniurs sulphate, superphosphate, muriate of potash and
PMC were used as sources of N, P, K and organic matter, respe-

ctively.
All the products wsed were analysed and the chemical
analysis is given in Table 2,

Table 2 ; Chemical analysis of press mud cale (PMC) and
fertilizers used in incubation studies.

LT Ammoniur  Super- Muriate PMC
ho. Characteristics sWlphate phosphate of potash

onw&ndrybasu

S —————

1. Moistuxe 1.66 1.62 1.96 2.32
2. loss on ignition - - - 76.30
3. Yineral wmatter(Ash) - - - 23.70

L, Acid inscluble - - - 13.78

5. Organic carbon - - - 19.32

6. Total N 19.18 - - 1.61

7. Pylg - 16,42 - 2.02

(Water soluble)
8. KZC - - [ 59.2% 1.38
.ater soluble )

9. Total Ca0 - - - 9.59
10, Total Mgl - - - 1.40
11, pH (1:7.5 PMC:Water ratio)- - - 6.7
12, EC mmhos/cm - - - 2,46
13. C/N ratio - - - 12.00
1%. Organic watter - - - 33.32
15. Ca003 - - - .48

3.1.3 keather :

The metecrological data recorded at the weteorological
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observatory from the Sugarcane Research Statlon, Padegaon,
during the period of experimentation are presented in Appendix
III. Padegaon 15 situated 556 metre above the sea level; on
18°-12' to North latitude and 74°-10' to Last longitude. Total
rainfall recelved from August 77 to February 79 was 872.8 mm
during 142 rainy days. It would be observed that during the
growth of sugarcane crop raximum temperatures were from 27.19%
to 37.4°C whereas minimum temperatures ranged from 10.5°C to
21.7°C. The hlmidity at 8.0 am ranged from 70.0 per cent to
93.0 per cent and at 3.0 pw it was from 19.0 per cent to 71.0
per cent, The evaporation per day ranged from 3.1 mw to 9.6 mm.

3.1.% Studies into the quelity of press mud coke

Out of the 48 co-operative and private sugar factories
contacted, only 21 sugar factories from the State of Faharashtra
sent the press mud calke samples at an interval of one month
during the crushing season viz., November, 77 to May, 1978. On
receipt, the samples were dried pounded in wooden mortar and
pestle, passed through different sieves and werc subjected to
chermical analysis with a view to study the quality of press
nud cake received frou different sugar factories.

Districtwise 1list of sugar factories in operation in
Maharashtra State during 1977-78 and the sugar factories under
study 1s given in Table 3 and presented in Fig, 2.
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Table 3 : uistrictwise co-operative and joint-stock sugar
factories in operation in lMaharashtrn titate

during 1977-78.

Y.
Ho.

Kame of sugar factory

RS

Acronyrs used
in thesis

2.
3.

+*5,
6.
+ 7.

+ 8.

9.
10C.
1i.

+ 12,
13.
1k,
15.

*16,
+17.

18.
+19.
20.
21,
+22,

I, ROLIAPUR DISTHICT

beulat »,S.K. 1td,, Yashwantnagar
Bhogawatl 5,5.K. Ltd., Parite

Kumbhi Kasarl 5,.8,E. Ltd., Kuditre
fudhganga Vedhgange &,5.K, 1Ltd.,, Bidri

Kolhapur Cane Sugar Works ltd. . Kasaba savada

wayana ©,8.K. 1itd., warananagar

ranchgangs S.8.X. Ltd., Ganganagar,
Ichalkaranji
Datta o W& .M., Shirol

I1. SANGLI DISTRICT

shetkari «,5.K. Ltd., Sangli

Walwa Taluka S.5.K. Ltd., Sakharale
Vishwas 5.,5,K. 1td., Yashwantnagar

III. SATARA DISTRICT

Krishna &,.S8.K. Itd., -ethare (Bk.)
Sahyadrl & ,5,K. Ltd,, Yashwantnagar
Balasabeb Desai s.5.%., Ltde., Marall
Satara S.5.K, 1Ltd,, Kisanveernagar
Phaltan bugar Viorks 1td., Sakharwadi
Shrirap 5.5.K. 1td,, Phaltan

IV, SOIAPUR PISTRICT
Shankar 5,5 ,K. Ltd., Sadashivnagar
Yashwant &.5.K. Ltd., Yashwantnagar
Saswad lall & ,8.K, Ltd., Halinagar
Brime Sugar Ltd., “hreepur

Siddheshwar &,5,K. Ltd., Siddheshwarmager

Kolhapur

-~

Panchgangsa

vatta

Erishna

siddbeshwant
Contd..
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Table 3 (Contd,)

}g' liame of sugar factory Ainmﬁgﬁ jstwed
V. PUE LISTHICT
*23., kalchandnagar Sugar Industries 1td,,Walchanduagor =~
+2+, Cbhatrapati $,5.K, Ltd., Bhavaninsgar Chhatrapati
25. Falegaon S.5.K. Ltd., Malegaon -
26, Comeshwar u,S5.K. Ltd., Comeshwarnagar -
27 . Yashwant 5.5 .K, Ltd., Chintaraninager -
VI. ABEDIAGAR DISTRICT
#28, shrigonda ©,5,K. Ltd., Shrigonda factory vhrigonda
29. Jagadamba ~.5.K. itd., Hushin -
+30, Eaburi $.5.K, 1td., Baluri Haburi
31, Pravara b,.85.K, Ltd., Proveranagar -
+32, Sangsmrer Dhag S.5.K, Ltd., Axrutnagar sangerner
*33, iaharashtrs Sugar Mills Itd., Tilaknagar -
34, Ashok £,S5.K, Itd., Ashoknagar -
*35. lelspur Sugar and Allied Industries ltd,,liarigaon -~
*36, Changdeo Sugar }41ls ltd., Changdeonager -
+*37, Godavari Suger Mills Itd., Sakarwadl Godavari-&
38. Senjivani (Takli) .,0.K. ltd.,cabajsnandnacar -
+*39, Godavari Cugar Mills ltd., I.axmiwadil Godavari-L
+4+0, Kopargaon s,5,K, Itd., Gautamnagar Kopargaon
41, Ganesh &,5,K. Ltde., Gamsshnagar -
k2, Vrudkeshwar 4.5.K. Ltd., Kesarpimpalgaon -
+4+3., Dnyaneshwar $.S.¥. Itd., Bhendc (Bk.) Jnyaneshyary
VII. HNASIK DISTRICT
b4, Kadava 5.5,.K. Ltd., ¥hedgaon -
++5, Karraveer Kakasaheb kagh S.5.K.ltd..Kakssalhebnagar Eakasaheb
+46. Niphad S,S.K, Ltd., Fimpalas rzigﬁﬁd
47. Nasik s.5.K. Ltd., Palase -
418, Girana 5,5.K. 1td., Thausabeb Hirenagar -
249, lLiavalgaon fugar Farms Itd., Kavalgaon -

COnt{i. LR J




Table 3 (Contd.)

&Y,

No, .

50,
+51.

52.
+53.
5%,

59,
56.

57 «
58.

9.
60.

61.
+62,

+63,

Name of sugar factory

VIiI. DHUL: DISTRICT
Pangarakan $,S.K. Ité,, Bhadane

vatpuda Tapl Parisar 5.5, K, 1td., Purushottamnagar Satpuda

IX. JALGAON DISTIZCT
Belganga &,5.K, Ltd,, Bhoras
Vasant 8.5.K., Kasoda

Kadmikar 5,5,K. Ltd., Nhavi Marg, Faizpur

X. AURANGABAD DISTRICT
Kannad 5,5.K, Ltd., Kamnad
fiddheshwar 5,5.K. 1td., Sillod
Gangspur 5.3.1K. 1td., Gangapur
Vinayak 5,8,X. ltd., Parasoda

XI. BHIR DISTRICT
val Bhavoni ©,5.K, Ltd., Georal
Ambajogal S,8.K. 1td,, Ambajogal

XXX, QSHATABAD DISTRICT
Shetkari 5,5.K. Ltd., Killari
Terana S.S.K, Ltd., vhokl

XIII. HANIED DISTHICT
Kalambar 5,5,K, Ltd., Gandhinagar
XIv, 3eQTMAL DISTRICT
Vasant S.8.K. 1td., Pusad
XV. BULDHANA DISTHICT

Jijamata 5,5.X. Itd., Shankarnagar

XVI. DISTIZCT

Marathwada S,8.K, Ltd., Uongarkada

Vasant

Terana,

Kalambay

* Joint Stock Sugar Factories,
+ Sugar ractories under study.
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3.1.5 Field experiment

Resldual effect of press mud cake on yield, quality
of sugarcare and on soil properties,

A field experiment on Adsali sugarcane with Co. 710
was laid out in a randomised block desigmwith three replica-
tions during 1975-77 with following treatments.

Detalls of the treatments and the symbols used.

Sr.No. Ireatments Symbols

1. 400 kg N/ha alone A

2., OO kg N + 170 kg PZGS + 170 kg KZU/ha

(Recomrended dose)

3. 560 kg K + 340 kg Folp + 170 kg Ky0/ba c

4., Press mud calke @ 12.5 t/ha D

5. Press mud cake @ 18.5 t/ba

6. Press mud cake @ 25,0 t/he

In the treatwents D, E and F, the nitrogen was
adjusted to 400 kg/ha teking into consideration ¥ content
of press mud cale N, P and X was applied through smmonium
sulphate, super phosphate and muriete of potash respectively.

The yesidual effect ( withoul addition of fertiligers
or press mud cake ) on Adsall sugarcane with CL.740 was
studied at the site during 1977-79 by following the same
randomigation in the above experiment,
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The gross plot size was 13.72 x 7.31 m and net plot
sige was 12,19 x 4.88 m.

The detalls of the plan of layout of field experiment
are presented in Fig, 3.

3.1.5 (A) Details of cultivation :

After harvesting of previous adsali crop of sugar-
cane where the response of sugarcane to PMC was studied in
January 1977 the same field was kept fallow for three to four
months. ihen ploughed twice one dlod crushing and two
harrowing were given to the field, The ridges and furrows
were opened by ridger with a spacing of 1.22 m. Length and
breadth of each plot was kept 13.72 x 7.31 m. Healthy sugar-
cane seed material of C0.740 variety was obtained from the
seed nursery of Sugarcane Specilalist, Sugarcane Research
Station, Padegaon and cut into three eye buded setts, The
sugarcane setts were treated with a fungicidal wercury com-
pound to keep the seed free from diseases, Then the planting
was carried out by wet planting wethod on 3-8-1977. The seed
rate used was 25,000 thiee oye buded setts per hectare.

Yarthing up was done after five months of planting.
The experimental plots were weeded six times and the irriga-
tion was given at an interval of 10 days during sumer and
during rainy days as and when required. Harvesting was done
on 4-2-1979.



v
T 3
LR
)
:

’

.mh
z
: 9
ST
P

%

LA ¥ AT 3T,

RexeE-

e dp i, S

?
i

B IS e MR e AN A A ORI son B 1

%
L.
e oo~
o - [ s .
B wl h " L
- oy [V Puann e “ 1w mm
I “ - L I e
el - Sy £ N .
- . 4 Pt g o gm
[ —— o
L
s A " S e SR o
B § gbow oY Sre e e PN
2 I T t ' ) P { ¥
pot X | | | o g i '
w ¢ 4 i Uy : o [} ! W { 3 ,
W L - i s st 4 -
P . 4 sl Py e e
- i o . i & orlipormiotuin iy isbniunivagsy Ik
PO caton ez .
} ! i T4 =
. - i 7
! < . [« o« : n
[ ; 4 [P ot § memeen o b o et INEPNRRNERI B PRI AR
Sttt G B 8 o e 7 A AR ANS T S5 I KONSE LRI oK~ wbr N
o ;
bR A 2
i LR




51

(B) rertilizer and panure application :

The quantities of X, ?2{}5 and KEQ supylied to the
previous Adsali crop { 1975-77 ) through press mud cake is
given below :

Ibg. Ireatments ?ng }ig&ahmnts N ¥ 265 Kat}
ke/ba______

1. D 12.% 150 L85 182

2. E 18.% 225 728 23

3. F 295.0 300 970 364

In order to study the residual effect of PXC, no
manure or fertilizers vere applled to the exmperimental plots.

(C) 504l sample :

Soil samples were collected at a depth of G-30 em from
each plot at different stages of crop growth i.e, (1) before
planting of sugarcane, (11i) at earthing wp, (iii)} at grand
growth, and (iv) at harvest, They were air dried, pounded
and used for chemical analysis.

(D) Flant sample and growth observation

Plant samples were taken at grand growth and at
hayvest stage. Ten canes from each plot werc cut to ground
level, DBiometric cbservation such as total woight, total
height, willable height, number of intemodes and girth were
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A

recorded., The canes ( stems ) and green leaves ( crown .
were cut into small pleces composited and representative
samples from each plot was taken. Camples were oven dried
at 70°C and prepared to a fine powder and used for chemical
analysis, Julee samples were also taken by crushing the
canes from each plot for guality study.

(&) Cane yielg
Millable harvested canes from net plot were weighed
and cane yield per bectare was calculated.

(F) Commereial cane sugar (CCS) in tons per hectare :

1t was calculated as

Fet wediment x yleld in t/ha
cCs t/ha = oo

3.1.6 Incubation studies

An incubation study was conducted to study the wmine-
ralization of nitrogen from different levels of press mud
cake and dlfferent levels of inorganic fertilizers and also
to study the availabllity of phosphorus and potash, The soil
for the incubation studies was collected from the field
experimental plot. Ihe treatment in the studics are on the
basis of treatpents of the ficld experiment.

Gulvanized iron padts were used for this incubation
studies. There were six treatments each being replicated
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thrice. Two kg of soll ( 2 mm ) was taken and to it calcu-
lated, quantities of press mud cake and fertilizers as per
treatments were mized well, The details of the treatrents
and guantities of the fertiligzers and press mud cake added
for different treatments are given in Table 4,

After thorough mixing of fertiligers and press mud
cake in the soil, the material was uniformly filled in, in
€¢ach pot, The treated soll was brought tg the level of
moisture equivalent by adding calculated quantitles of
distilled water. Trle moisture level was caintained throughout
the incubation period ( 90 days ). The room tcmperature was
27° + 2% throughout the Incubation period,

The soll samples were taken inlitlally ofter two days
and thereafter at an Interval of fifteen days incubation
reriod and enalysed for NH,-N, HOJ-H, AV.Pyg, 4VKsG,
organic carbon, pH, electrical conductivity (1C) and CaCGB.

The soil samples/ were also analysed for the micro-
flora before start of incubation studles, at 00 days and at
90 days of incubation.

3.2 Methods of analysis

3.2.1 Yertilizer analysis

fertilizer were analysed for their nutrlénts content
by the methods as described in A,0.4.C,., 19%0.



Table 4 : Letails of treatments, quantities of fertilizers and press wpud cake used for
incubation study.

gg . ¢ reatments symbol “:»:uamitiea addec¢ in g/pot (3 kg soll)
. Ammoniw: Luper- Muriate Press
cWlphate phosphate of potash mud cake
1. W00 kg i/ha alone A 1.861 - - -
2. W00 kg i + 170 kg "?2&5 + 170 kg I‘Zai}/ha B 1.861 . 926 0.256 -
(t.gcomended dose )

3. 560 kg N+ 340 kg i,0q + 170 kg r,0/ba ¢ 2,607  1.852 0.256 -
h. *press pud cake @ 12.5 t/he D 0,923 - - 11,156
5. *Press pud cake € 18.9 t/ha L 0.4 5% - - 16,734
6., =*Press pud cake @ 25,0 t/ha i - - - 22.312

* In tyeatment D, I and I &he N dose was adjusted to W00 kg/ha through ammonium
sulphate, The necessity of addition of ;:205 and Kze in ¢hese treatments did
not arise.
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3.2.2 Press mud cake analysis

The press mud cake¢ samples were air dried, pounded,
sieved through 2 mm and 100 mesh sieves and used for further
analysis,

1) Moisture

A known quantity was dried to a constant weight at
70°% in electrical oven.

2) Loss of ignition :

A moisture free sample was ignited in a pufile fumace
until the organic matter was fully destroyed and cooled. The
loss on ignition after correcting for the molsture was caleu-
lated.

3) Minerel natter (Ash) .

s o S wit

A ¥nown quantity of samples was taken in sillea dish
ignited and weighed to & comstant welght,

4) K1 insolubles

It was determined during HC1l - extract preparation.
HC1 inscluble residue was transferred to filter paper, dried
in a electrical oven, and then ignited in silica crucible
ond weighed to a constant weight.

5) Organic carbon

It wes estimated by Walkley and Black rapid titration
method using 100 mesh PMC samples. Organic catter was
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calcwlated by multiplying organic carbon per cent by conven-
tiocnal factor 1.72% ( Piper, 1950 ).

6) Total nitrogen :

It was deternined by Kjeldahlt's tethod os described
by Piper ( 1950 ).
7) Total phosphorus

1t was estimated by triple acid digestion rethod
( wright, 1934 ).

8) Totsl poltash :

The wet digested material was used and potash was
determined on lange's flare photonmeter ( Chapman and Prati,
1961 ).

9) Calcium carbonate :

A ¥nown welght of 100 wesh PKC samples was taken.
About 1 grem of Darco G.60 was addec, treatec with IN HC1,
mixture was shaken an hour, filtered and back titrated with
0.1N, NaOH using phenolphthalein as an indicator (Piper,1950 .

10) pH

The ratio of PKC to water was standardizec first by
taking 1:2.5, 115, 1:7.5 and 1:10 ratios, and it was observed
that 1:17.5 ratio 1s the optimum ratio for detoruination of pH
of press mud cake ( Piper, 1950 ). |
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11) Electrical conductivity (IC) :

EC was determined electrically using 1:7.5 PMC : uater
suspens ion with the help of conductivity bridge (Lolubridge)
( Jackson, 1958 ).

12) HC1l scluble Cal

From the filtrate, after separation of iron and
aluninia, calcium was precipitated as calclun oxalate and
es timated by titrating against standard peruangoiate solu-
tion as described by Piper ( 1950 ).

13) HC1l soluble Mgo

In the fitrate from Cal detemination, ragresive
was precipitated as magresiun apmoniuvw phosphate., It wes
ignited, cooled and weighed as Magresium pyrophosphate
( Piper, 1950 ).

3.2.3 Soil analysisg

The soll samples were analysed by adopting standard
methods of analysis as under.

A) Physical analysis :

1) Molsture

It wvas determined by drying a known quantity of soil
to a constant weight at 105°C in a electrical oven (4.0.4.C,,

1950 ).



2) Mechonieal composition

This was carried out according to the inter-national
Fipette methed using soda dispersion, IC1l and Ii202 treatments
( Piper, 1950 ).

3) Hoisture equivalent :

This was determined according to method given by
Piper ( 1950 ) by using Drlggs lclane moisturc equivalent
centrifuge fitted with a special drum head rotated at 2240 rpm
for 30 minutes.

%) kaximum water holding capacity

This was determined by the wethod described by Piper
{ 1950 ;.

5) hoisture at 1/3 bar and 15 bar :

e e

This was determined by pressure rembrane apparatus as
described by hdichards ( 195W ).

6) Bulk density

This was determined according to the nethod described
by Baver ( 1956 ).

7) FPore space :

Ihis was estimated as per the rethod given by Baver
( 1956 ).
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B) Cherdecal analysis

1) Totel Nitrogen :

KJjeldahl's method with Lals modification was adopted
for estipation of nitrogen as described by Piper ( 1950 ).
2) Organic carbon

It was determined by the Lglkley and Black rapid titra-
tions method using 100 mesh soil samples ( Piper, 1550 ). The
organic patter was calculated by multiplying organic carbon
per cent by conventional factor 1.725 ( Piper, 1950 ).

3 Availalje 1;2{‘5’ :

The available ! alg was deterpined colorinetrically by
following Ulsen's methods ( Olsen, et ol. 195% .,

4 ) Avallgble }igfj :

L AP L g I 1

It wvos determined by using reutral normaol IIH,'_G&:: as
soil extractant ( Volk and Truog, 193+ ). Potash in the
extract was estimated on Lange's flate photoueter ( Fox, 1951 ).

5) Soil pH

= A P kRS A

1t was determined by using 1:2.9 soil water ratio
suspeénsion by weans of glass, cnlomel electrodes assembly
using electrically opérated pE meter ( Jackson, 1958 .

6) 1lectriecal conductivity

e —

It wvas estimated electouetrically using 1:2.5 soil
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water suspension with the help of conductivity bridge
( Solubridge ) as described by Juckson ( 1958 ) and expre-
ssed as millimhos/cm.

7. Calciw carbonate :

A known weight of 100 mesh soil was taken and treated
with 1N 1, GSoil-KC1 mixture was shalen, filtered and back
titrated with C,1N NaOH using phenolphthalein as an indica-
tor ( Piper, 1950 ),

8) mi,j.n and ﬁe‘é..xe :

s known weight of soil was talken and treated with 2 I
KC1 plus 2 I IX1 and shaken for an hour ( Bremner, 1965 ) and
Nig,-N and NO3-N was determined by stean distillation with Mgo
and Levarda's alloy.

9) 1 xchangeable Ce and lg

These were determined by LDTA method using 6 per cent
NaCl as extractant, NH,Cl and NH OH mixture as buffers and
wurexide and eriochrome black T as indicators, respectlwely
( Jackson, 1958 ).

10) :xchangeable Na

The extract obtained for the determination of the
available potash was directly used for the estination of
exchangesble Na, It was estimated on Lange's flace photo-
reter ( Jackson, 1958 ).
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3.2. Miero-biological analysis

Microblal counts were recorded as per the methods
described by Alexander ( 1961 ).

1) fotal bacteria :

The total hacterial population and that of actinomy
cetes in 1 g of soil was counted by dllution plating nethod

on s50il extractant wedia.

2% nyobtobacter :

The agotobacter count in 1 g of soil was determined
by using the sape dilution plate technique but on Jenson's
media.

3) Fungi colony :

The fungi colony count in 1 g of soil was determined
by using the dilution plating methiod on Mexriin's Ilose Bengal
media.

3.2.5 Plant analysis

The plant stem and green leaves (crown) samples were
dried well in well ventilated oven at 70°. The dry watter
was finally ground in a £1ll te pass through 0.5 m- sleve and
then fine homogenous samples were wsed for further analysis.

1) Nitrogen
It was estimated by Kjeldahl's method as described by

Piper ( 1950 ).
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2; Phosphorus

The plant sample was digested with triple acid mixture
and volupe wee pade, The phosphorus was estinated in a sui-
table allquot of this extract by precipitating it as ammonium
phosphomolybdate by Pemberton'’s wethod ( tright, 1934 ).

3) Potessium :

The wet digesbted meterial was diluted and potash was
dgetermined by using lange's flame photaweter ( Chapman and
Pratt, 1961 ).

3.2.6 Juice analysis

1) Brix

Brix was read by Drix hydroester with ftemperature for
corrected Orix at 20°C,
2) pol reading

Pol readings were taken on polariscopc. About 100 ml
of Juice was taken in 150 ml beal®mr, 2-3 g lead acetate
( onobasis powder was added to precipitate the impurities.
filtered the Jjulce through Vhatvan No, 1 filter paper. The
flltrate was filled in 25 mm tube and otserved the readings.

3) sucrose

sucrose per cent was read from the graphical tahble
value of Brix and ol readings ( Spencer and ieade, 19%9 ).
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4) Co-efficient of purity :

This was calculated as

Suerose &
Coefficient of purity = x 100
Corrected Brix

5 Total nitrogen

It was estimated by Kjeldahlt's method as described
by Piper ( 1950 ).

6) Mineral rotter

A known gquantity of Jjulce was token in e silica dish,
evaporated on water bath till dryness and then ignited and
weighed to a constant welght,

7 Total phosphorus

It was etervired from HC1 - extract of juice and by
precipitation with amponiuwn wcalybdate nitric acid recgent
by precipitating it as ammoniux phosphomolybhdote ( Piper,
1950 ).

3.2.7 ovtatistical methods

The data collected was statistically exumied by
following the procedure described by Panse end sukhatee
( 1961 J.
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CHAPTER %

ROULTS AND DISCUSSION

. ith a view to study the quality of press mud cake
{ PHC ) produced frow varlous sugar factories in Halerashtra
btate, the chemlcal composition of press mud cule was studied
during the crushing season of 1977-78. The {ield ezperiment
wvas conducted to study the residual effect of application of
press mud cake on soil properties, yield and quality of
sugarcane, The Incubaticn studies were alsc token to assess
the supply of nitrogen and itc winersligation, avallability
of ?—225 and K_gf: in comparison with inorganic fertilizers and
the data thus collected have been reported cud discussed in
this chapter,

L1 Studies on the quality of press mud cakc produced

i et S

from various sugar factories in lNaharashire Ctate
in respect of nutrient status

4.1.1 Iyesh moisture content, »l’ and clechricnl conductivity
of press mud cake

tiost of the press mud ceke samples from voriows sugar
factories of Kalarashtra were received in wet coandition but
some of ther. were received in dry condition and hence the
large variation in wolsture content was obscrved,

The values of moisture content, pH and c¢lectrical
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conductivity are reported in Table 5, The pH and electrical
conductivity is shown graphieally in Fig. b4.

It was observed from the Table 5 that the range of pH
was from 4,40 to 5.70 when the woisture content of press mud
cake was above 50 per cent, However, when the molsture
content was below 50 per cent, the range of pH was found to be
from 6.18 to 6.80.

It was observed that the waximum wsolsture content
( 78.03 % ) was found in press mud cake samples of Chhatrapati
“o.5.K. Ltd, indicating that the PIiC was in lumps and very wet
and winimum ( 16.27 % ) being in samples of siddheshwar 5.5 .K.
ltd., inddcating that these were almost dried samples. It was
also observed from the data fhat when moisture content in press
mud cake was high, the pH was low ( 440 ) and at the same
time the electrical conductivity in suspension was also high
{ 3.83 mmhos/cm . 7The wmeen pH value for factories was 5.66
and it renged from 4.35 to 6.86. The nean values for electri-
cal conductivity detemined by using suspension and filtrate
were 2.80 and 3.70 mmhos/cm, respéctively. indicating that
there was more resistance in the filtrate. This ray be due
to woXe soluble and active concentration of different salts in
the filtrate.

Haines ( 1961 ) and Pandey ( 1966 ) also cobserved that
the fress press pud cake contained §% to 70 per cent moisture
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Tgble 5 : Mpisture content, pH and electrical conductivity

of fresh press mud cake samples (lican of five months ).

ilectrical conductivity

sr. liame of the leisture pH
lo. sugar factory in Suspen.  of filtrate
sion
% uitthos/ o o
1. Imyaneshwar 67.99 570 1.73 2.60
2. Godavari-l 72.07 4,92 3.35 4,58
3. Godavari-$ 73.9% Lh,72 3412 4,59
%4, Xopargaon 46.92 *6,86 2.96 4,21
5. Rahuri 16.61. *6,80 3.39 5.00
6. Sangapner 73.81 %.35 3453 4,36
7. Shrigonda 62.57 5.38 2473 3.67
8. Gatpuda 18.41  *6,52 2491 3.34
9. Vasant 65.33 5.30 e L,k
10. Kolhapur 72.52 L.98 2419 2.5+
il. Franchganga Lb3,20  *6,50 242 3.22
12. Datta 22.06 *6,18 2drl 3.3
13. Kalapber 75.90 5«56 345 4 49
1%. Kakassheb Lagh 65.46 53 2.62 346
15. Niphad 15.86 *6,30 2.80 4.03
16, Terans 69.32 546 2.81 3.78
17. Chhatrapati 78.03 4 40 3.83 3.28
18. Krishna 66.10 5.00 2.7 3.41
19. uhriram 69.68 5.3k 2.18 2.68
20, Liddheshwar 16,27 *6,77 2.18 2.9
2l. Yashwant 49.38 *6,28 3.18 3.83
Mean *.35  5.66 2480 3.70

* = 3:17.5 (PMCilWater ratio:.
Hest = 1:2.9 (PMCiWater ratio).
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when it comes out from the factory., Higher moisture content
in the press mpud cake produced at the sugar factory faces a
problen of transport before it subjected to drying.

4,1.2 Organic carbon content of press mud cake .

The values for organic carbon content of PMC are
reported in Table 6. The organic carbon content ranged from
26.37 to 384+ per cent in PMC received from difiercnt facto-
ries, The gean value for all the facteories in laharesshtra
was 33.98 per cent.,

It was observed that the differences werc highly
sigmificant for the carbon content frem the various sugar
factories., There was no significant difference in orgenic
carbon content in samples received at monthly interval,

Bawasekar ( 1968 ), Mesbahul, et al. ( 1974 ) and
Patil ( 1979 . in their study also reported that press mud
cake contained more than 20 per cent of organic carbon.

%.1.3 Total nitrogen content of press mud cake

The chemical composition of press mud cake in respect
of total nitrogen content is reported in Tghlc 7. It was
observed that the range of total nitrogen content was from
1.39 to 1.96 per cent. The rean value for all the factories
and months was 1.63 per cent indicating that there was large
variation amongst diffeyrent factories which t.ight e ascribed
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Tgble 6 : Organie carbon content of press pud cake.

-

Lr, Hawe of the Per cent on oven dry basis ;x«em for

Ho. sugar factory T“Dec 77: Jan 78: Feb 78 : ar 1 Apr & . 2gar
78 78  fectory

e

1. LInyaneshwar 36.77 W1.,19 3244 .00 37.90 3844

2. Godavari~l 35.56 36,78 36.32 35.05 3.1l 35.56
3. Codavari-c& 35.60 35,60 3%.11 37.90 36.00 35.84
b, Xopargaon 2.71  23.% 22,07 24,63 32.22 26,37
5. laburi 25.89 206,48 23,37 36.00 34.M2 29,23
6. Langamner 40,01  36.78 3W.7% 37.90 37.36 37.36
7. ubkrigonds 35.60 3%.13 30,00 3..8% 3948 39.61
8. satpuda 2a.48 29.05 29.05 33.79 35.37 29.75
9, Vasant 32.36  W3.,8% 38,11 32,21 36.88 36.88
10. Kolhapur 30.60 35.30 36,53 33.47 38.0C 34.78
11. Panchganga 25.01  31.319 33.9%% 32.20 2+.32 29.25
12, Datta 37.66  3u.25 36.32 30.53 38.53 37.86
13. Kelawbar 35.89 36.78  38.53 33.16 28.M% 34,62
1%. Kakasahel wash 37,27 37.27 39.26 38,23 33,22 37.2%
15. Hiphad 3.99 32,07 31.77 31.90 32.20 31.49
16. ‘ferana 33.5% 39,89 W1l 3,11 37.26  34.98
17. Chnhatrapati Pk 36,77 34.95 35.69  33.16 34+,
18. Krishne 32.95 36.90 36.90 35.21 38.53 36.70
19. ibriram 35.89 3/7.66 30,30 3C.00 33.47 33.46
20, . iddheshvar 26,77 32.20 342 32.27 35.69 32,20
21. Yashwant 20,k2 32,66 28,11 30.32 32.21 30.%%
lean for month 32.58 34,77  33.19 3.4 3,96 33,98
Sugar factory Month
11 test *e *
S 1.673 0.670
Cebe At 5 3 3.673 1.792
Cele abt 1 i %,756 -

* Significant at 5 % level.
** Significant at 1 7 level,
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Table 7 : Total nitrogen content of press mud cake,

e

:;r. 3.;’3”;,, oﬁatcléi Per cent on oven dry basis K:ﬁg&iﬁr
N{T o ; % % J
Yy D:.;c?:‘ Jgg bgg M’a}.é- ;‘;gg factory
1. bnysresher 1.77 1.60 1.73 1.85 1.70 1.73
2. UGodavari-l 1.57 1.76 1.60 1.56 1,37 1.57
3. Godavari-u 1.58 1.31 1.66 1.60 1.61 1.5%
%, Kopargaon 1.2 1.56 1.5 1.%9 1.50 149
5. Hahupi 1.63 1.37 1.62 1.3+ 1.%2 1.50 .
6. Langamner 1.80 1,40 1.82 143 1.6 1.61
7. thrigonda 1.82 1.5% 179 174 1,62 1.70
8. Satpuda 1.99  1.96 2,08  1.92 1.84% 1.96
9. Vasant 1.83 1.25 1.0 1.82 1.5 1.96
10. Kolhspur 141 1.75 l.82 1.53 1.3 1.59
11. Panchganga 1.57 1.92 2.16 142 1.89  1.79
12. Datta 1.79 1.17 1.18 1.56 1.2 1.39
13. Kalambar 1.63  1.59 1.0 1.35 1.W2 1.48
1%, Kakasaheb Wagh 1.77 1.77 1.79 1.85 174 1.78
15. HNiphad 1.72 1.67 1.78 1.70 1.72  1.72
16, Terana 1.61 1.k8 1.61 1.33 1.5 1.52
17. Chhatrapatil 1.50 1.63 1.56 1.56 1.2 1.50
18. Krishna 1.95  1.75 1.7 1.98 1.73 1.7%
19. Shrirem 1,60 1.51 1.99 1.17 1.35 1.98
20, usiddheshwar 1.82 1.87 1.99 2.20 1.8 1.87
21, Yashwent 1.76 1.75 1.66 1.65 1.58 1.68
Mean for wonth 1.70 1.60 1.70 1.61 1.6 1.63
“ugar foctory Month
'L test ek *
Seliy % 0. 0765 0.0373
C,b, abt 5 4 0,205 0.0999
Col, at 1 & 4,265 -

* sigpdficant at 5 ;° level,
*s oignifiecant at 1 4 level.
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to the variation in soil, climate, cane varieties grown
and package of practices adopted., But less rcmarkable
variation in total nitrogen contents was noticed in vonthly
interval., The mean values for total nitrogen for months
ranged from 1.56 to 1.70 per cent. Similar observations
regarding total nitrogen content of press mud cake were made
by Samuel's et al. ( 1999 ) in studies in Puerto Rico.
Alexander ( 1972 ) reported that the filter mud from South
African sugar factories contained 1.69 per ccnt total
nitrogen. Patil ( 1975 , and Prasad ( 1976 ) zlso reported
that press nud cake contained 2.02 and 1.71 per cent total
nitrogen, respectively.

+.1. Total ¥ Og content of press mud cake :

The values for total ?265 content of Flil obtained
from various sugar factories are reported in Table 8,

It was observed that press mud cake of different
factories contained large amount of Folg ranging from 1.84%
to 3.31 per cent indicating the large variation. This way
be due to variation in soil types and cane varieties. There
was no wmuch variation in total Lol 5 of PMC recelived during
wonthly intervals. It ranged from 2.46 to 2.69 per cent,
The wmean valwe for all the sugar factories and months being
2.52 per cent. From these figures it was revealed that
press mud cake contained appreciable amount of é{é{:g. This
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Table 8 : Total Pgﬁs content of press mud cake.

Per cent on oven dry basis

Sr., liapme c‘;: t;igg Iéegxég ;’gr
No. sugar facbtory ™% 3 T -
ue?; Jgg E% ;,% A% factory
l. Inguneshwar 2.7% 2.87 2.89 2.82 2.72 279
2., Godavari-L 2.72 2.19 3.27 2.02 34 2.72
3. Godavari-o 2.08 2.7 2.52 2.12 3.17 2.47
%, Kopargaon 2.97 3.1 2.92 2.77 2.92 2.
5. Rahurl 3442 3.80 2.31 D7 262 2.86
6. sanganner 1.92 2.06 1.9 2el3 2.01 2.0
7. Yhrigonda 2.92 175 2.02 1.92 2417 2,16
8., Satpuda 3.1 3,51 3.17 3.22 3.51 3.31
9., Vasent 243 2,13 2.37 3407 2.50 2.50
10. EKeclhapur 2.25 2.02 2.17 2 e02 247 2419
1i. Pranchganga 1.92 2.7 2047 D37 3.33 2.45
12, Datta 2.02 1.65 1.71 1.82 2.02 1.84%
13, Kalamber 2.17 2.29 2.62 Z.87 136 2.66
1%, Kakasaheb Lsgh 246 2,46 2,97 Sell 2.3 2.46
17, Niphad 2.97 2.82 2.32 2457 7457 2457
16, ‘SGerana 2.52 2,08 2.21 2,61 267 2042
17. Chhatrapati 1.99 2.0 2.08 400 1.77 1.99
18, Krishna 2.d3  2.22 222 7 .06 247 2.22
19, whrirap 2.62 2.87 342 2.7 2.9 2.8%
20, widdheshwar 3.32 3% 2.82 3.80 2462 3.4
21. Yashwant 2.7 1.98 1.77 <e31 2eH 2430
lean for month 2.50 246 247 R 2.69 2.52
sugar fuctory Month
1% test ** Heb,
el & 04159 0.0758
CJi, at 5 4 0. U415 -
C.u.at 1 & 0.1»33 -

N,

** Bignificent at 1 7 levci,
lon-simificant.
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is due to the addition of tripal super phosphate ( I8P ) in
the process of Juice clarification whieh wltimately recains
as residue in the filter mud. lFesbabul, et gol. ( 197k )
from Rajshah Sugar ¥ills ( Haryana ) in Bangladesh cbserved
that press mud ceke contained 2.16 per cent P. Patil (1975
also observed simllar resulis ( 1.95 per cent gl ) in press
rud cake from Kolhapur. The press mud cake used in one of
the experiments canducted at Sugarcane Hesearch Stetion,
Padegaon contalned 3.88 per cent .‘:‘2-{;5 indiczting that it is
the rich source of phosphate ( Anon, 1977 ).

.,1.5 Total K0 content of press mud cake

P

The total K0 content of press mud coke frou different
sugar factories and during monthly intervals of crushing
season differed widely, the data of which arc presented in
Lgble 9,

Kzo content of PHC in different factorics ranged
between (.38 to 0.76 per cent and during montlly intervals
it was from 0.51 to 0.59 per cent. The mpean volue for all
the suger factories was 0.55 per eent. sStudieg carried out
by uawuel's ( 195% ), Chopra ( 1959 ), Alexander ( 1972 ),
lesbahul, et al. ( 1974+ ), Patil ( 1975 ), Prosad ( 1976 )
showed large variation in Ky(: content of press mud cake,
ranging from 0.27 to 0.71 per cent.
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Table 9 : Lotal K0 content of press mud cake.

5r. Neve of the Per cent on oven dry basis Wean for
No. sugar factory )ec  Jan Feb  liar Apr ga

77 78 78 98 78  fectew
1. Dnyareshwar 0.53 0.55% O+ 0,37 0.30 Qe
2. Godavari-L 040 0,47 o8 04 0.30 040
3. GCodavari-o 0.83 0.77 0.76 0.64 0,53 0.7
4, Xopargoon 0.8 0.52 0.52 0,53 0.45 0.50
5. Rahurti 0.62 0.73 0.60 0,62 0.62 0.6
6. Sangamner 0.7% 0,72 0.70 0.%6 0.68 0.68
7. Shrigonda 0.72 0.60 0,66 ©.58 048 0.61
8. usatpuda 0.50 0.62 0.52 O0.k6  0OM6 0.91
9, Vasant 0.96 0.69 0.61 0,62 0.71 0.71
10. Kolbhapur 0,50 0.5% 0.55 0OM5 0.50 0.51
11. FPanchganga 0.7%  0.55 Ok 0.7 0.5 0.55
12. Datta 046 OMb6 0.50 0OM2  0M43 046
13, Kalambar 007  0.77 049 OMH 0,52 0.54
1%, FKakssabeb Wagh 0.6 0.76  0.70 0.76 0.83 0.76
15. Niphad 0.60 0.56 0.75 0.60 0.5% 0.61
16, ‘ierana 0.46 0.70 0.55 0.6 0.49 0.53
17. Chhatrapati 0.49 0.h6 0.55 045 0.50 0.49
18. Krishna 0.38 0.35 0.38 0.3% Ok 0.38
19. Shrirem 012 CJb7 0.55 0,66 0.47 0.51
20, Giddheshwar 0.62 0.51 0.50 0.9 Oh2 0.51
21. Yashwant 0.53 08.5% 0.55 0.0 Oulihe 0.49
Mean for month 0.58 0.%9 0.56 0.51 0.51 0.55
Sugar factory Month
Tt test X W
Sebe * 0.0298 0.0146
C.D, at 5 & 0.0797 0.0390
C.D. at 1 % 0.1033 0.0506

#% gignificant at 1 % level.
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4.1.6 pH value of press mud cake

ibe pH values for the air dried press mud cake aye
reported in Table 10 and graphically shown in lig. k.

Ire pH of PIC of different factorles ronged from
5.34% to 6.90 and from 6.29 to 6,50 during ronthly intervals.
the mean velue for sugar factories and wonthly intervals
being 6.4+ indicated that the differences were highly signi-
ficant in both the cases, The pH of the press pud cake was
thus below 7.00 and this ray be due to the double sulphita-
tion process adopted in clarificatlon of Jui~e and quantity
of triple super phosphate added in the process.

%.1.7 llectrical conauctivity of press mud cale

Llectrical conductivity (Ec) in suspcnsion and of the
flltrate of the sare 1s reported in Table 11 and grophiecally
presented in Iig, b,

It would be obsexrved that differences in the values of
glectrical conductivity for sugar factories and for the
smonthly interval were highly significant. The pean valuesfor
various sugar factories were from 1.61 to 3.60 mumhos/em and
for wonthly interval were frou 2.47 to 2.98 muhos/cm. NMean
value for sugnr factories and monthly interval was 2.69 mmhos/cm.

Tbe data presented in Table 12 and graphically shown in
:1g. ¥ showed that all the values for elecirical conductivity



Tahle 10 : pH ( 1:7.5 ) of press mud cake.

75

Sr, Hawme of the A3r dry basis l'ean for
lo. sugar factory Tec Jan Fev Ty  ipr f;‘égg
77 78 78 78 78
l. unyaneshwar 5.7 6.6 6,0 Y 6,0 6.00
2. Godavari-1 6.1 5.8 57 6.2 6.9 6.4
3. Godavari-o 6.8 6.9 7.0 6.7 7.0 6.88
%, Kopargaonh 6.8 6.9 6.7 740 6.8 6.84%
5. Rahuri 7.0 6.7 6.2 6.1 6.2 6l
6. Sangamner 7.6 7l 7.1 72 743 732
7. ibrigonda 5.7 5.6 5.3 5.0 5.1 534
8, w~atpuda 6.7 6. 6.2 6.0 6.0 6.26
9. Vasant 6.3 6.3 6.2 GoH 6.3 6.32
10. Kolhapur 6.6 6.5 6.6 6.6 6.5 6.56
11. Panchganga 7.1 7.1 6.6 6.4 7.1 6.86
12. Datta 5.8 6.0 6.2 5.9 5.9 5.96
13. Kalambar 6.1 6.2 5.9 5.3 6.6 5.
14, Kakasshed Lagh 6,1 6.1 5.3 6.6 6.% 6.10
15, Riphad 6,2 6,2 6.2 59 6.4 6.18
16. Teramm 6.7 6.2 59 5.8 6.9 6.30
17. Chhatrapati 6.6 6.8 6.4 0.8 6.3 6.58
18, Krishna 6.7 6. 6. 59 6.6 6.40
19. <hriram 6.7 6.5 6.7 7ol 7.0 6.80
20, &iddheshwar 6.7 6.5 6.6 6.6 6.2 6.52
21. Yashwanbt 6.6 6.7 7.2 7 el 6,9 6.0
l'ean for month €.50 647 6.29 6.30 6,50 R
Sugar factory Eonth
1 test * o
Lk, & 0.131 0.,0639
C.. at 5% 0.350 D171
Colo at 1 % O34 0.221

** Bionificant at 1 4 level.
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Table 11 : 1lectrical conductivity (in suspension) of press cud

*® Siendficant at 1 % lewvel,

cake.
Sr. HNape of the nhos/ ci Mean for
No. sugsr factory “Teo Jan Teb Far Apr Sugar
77 78 78 98 pg ‘Tectory
1. Dnyaneshwar 2.72 1.75 1.92 178 142 1,92
2. Codavari-L 3.13 3.66 3.28 3.56 2.22 3.7
3. Godavari-S 274 3.66 2. 3.56 3.01 3elk
4. Kopargaon 2. 7%  2.9%  3.28  3.28 2,66 2.9
5., Lahuri 2.46 2.7 3.28 k.10 3.56 3,23
6. Sangamner 2.19 3.03 2,08 3.83 3.08 2.08
7. Ohrigonda 2.9 3.28 3.28 3.28 2.7% 2,95
8. Satpuda 2.7% 2.9  2.06 2319  1.92 2.22
9. Vasant 274 2.7% 3.83 2.74% 3.01 3.01
10. Kolhapur 1.59 l1.31 1.59 l.91 1.64% 1.61
11. Pranchgange 2.19 3.66 1.8 o 7% 3.28 2.70
12. Datta 1.90 1.78 2% 2,08 2.0 2.1
13. Kalaubar 2.7 3.% 3.28 4.38 .56  3.58
1%, Kakasaheb Wagh 2.89  2.89 2.28 3.01 3.28 2.87
15. Ghiphad 2.39  1.91 246 2.7% 246 2,39
16. Terana 2. 7% 3.83 3.56 3.01 2.19 3.07
17. Chhatrapati 3.60 2.46 4,38 2.91 L ,65 3.60
18, Xrishna 2.46 2.6 264 3.56  1.91 2.6k
15. Snriramp 1.9 1.91 1.31 2.19 1.9 1.85
20. oiddbeshwar 1.91 1.79 i.31 2,46 1.48 1.79
21. Yashwant 1.9 246 3.00 3.28 246 2.62
liean for wonth 247 2.68 2.72 2.98 2.59 2,69
Sugar factory Month
!}_A! test b2 Rk
Sof. 0.228 0.218
C.u, at 5 % 0.609 0. 58k
C.0. at 1 % 0.789 0.756
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Table 12 : slectrical conductivity (of filtrate) of press mud

cake .,
gr. Nave o§ tﬁ - . ﬁmm§/gm N - I@eggg:gr
io. sugar factory 75; gg §8 ;,?g gg factory
1. Dnyneshwar 3.28 2,19 2.36 2419 1.78 2.36
2. CGodavari-l B0 H.,38  L.38 4,38  3.00 M. 0%
3. sodavari-5 3.83 4,38 3.56 L,02 4,10 k.16
. Kopargaon 4,38 3.83 3.83 k.38 3.91 L7
5. Rahuri 2,46 3483 %,38 k.33  L,38 3.87
6. Sangamer 2.7% 3.9 &.38  2.19  3.22 3.22
7. ochrigonda 2.74% 3.83 4.0  4.38 3.56 3.72
8, Satpuda 3483 274 3.0L 3428 2,05 2,98
9. Vasant 3.56 3.28 4,38 3.01 3.5¢6 3.56
10. Kolhapur 2.0 1.91 1.91 2,74 219  2.16
11, Fanchganga 3.01 4,10 2.19 3.28 3.83 3.28
12, Datta 2.32 2.32 3.01 246 246 2.51
13. Kalambar 3.5 h.92 3.83 H.92 &,38 &,32
14, Xakasaheb kagh 3.0% 3.0 2.32 3.00 3.83 340%
15. Niphad 3.38 2.4+ 3.38 3.5  3.83  3.38
16. Terana 3.28 h.92 4,65 3.56 3.03 3.88
17. Chhatrapati 3.15 3.00 %.92 2.19 5 .47 3.75
18. Krishna 3.50 3.72 3.72 W,92 2.7% 3.72
19. chriram 2.7% 2e32 1.64 3.01 2.32 2.4
20, Siddbheshwar 2.7% 2,63 2. .60 2.7% 2,63
21. Yashwant 2.46 3.61 4.10 3.56 274 3.29
Vean for wonth 3.15 3.39 345 347 3.29 3.35
Sugar factory Honth
tTt test * Neb.
U.E, * 04295 Codlsls
Cub, &6 5 % 0.789 -
CJh, at 1 % 1.022 -

“* Sipnificant at 1 £ level.
K.,5. Fon-signifiecant,
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vere rore in filtrate than in suspension. I yonge of
electrical coaductivity for diffurent factorics ronged frow
2.16 to ¥.32 cohos/er. and for wonthly intervals being 3,15
to 3.47 vuhos/cr indicated that theve werc rore dlfforences
in fectories than in the conthly intervals. The reon value
for factories and montilly intervals was 2.35.

The electrical conductivity for fuctorics and ronthly
intervals in filtrate wos higher by 0.66 unitc than the Ic
in suspension,

%.1.8 CaC0y content of press mud cnle

o M i G A B D

The chemical composition of press mud calw in respect
of total sza;{:s content 1s reported in Tsble 13,

The rengr of Ga{.,sig content In different factories was
found to be frowm 2,92 to 6.82 per cent. o A ffercnees were
sipnificent. This vay e as a comnsecuence of the variation
in the quantity of lir€ solutlon used in bufity tonk and free
lize contents of different soils, Dut therc wos no cuch
difference in the Ca&:{ss content in case of conthly intervals,
The range being frow 4.4l te 5.30 per cent. The pesn value
for the diffexent foctories and for ronthly inteyvals wos
4.7% per cent. iron these observations, it vns cleer that
the press wud coke nlso contained appreclabilc @ ount of
\}aﬁi}3 and it could be a source of Ca. Oirdlar observations
verc reported by Ceshadri, gt al. ( 1968 ). I mperted
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Table 13 : Caﬁ:% content of press mud ecake.

Sr. same of the Per cent on overn dry basis Mean for
Ho. sugar factory “Dec Jan Feb Har Apr  sugar
77 78 78 78 78 factory
1. Dnysreshuar 3.7 L 4l k.2 5.9 PR
2, Godavari-l 3.7 3.7 2.3 3.7 k.9 3.66
3. Godavari-u L.0 75 L,1 L5 4.5 4,92
L. Kopargaon g.2 5.9 7.7 6.2 6.1 6.82
5. Rahuri 3.5 4.9 5.3 3.9 53 k.58
6. Sangamer 72 5.0 5.7 5.9 59 5.9
7. Shrigonda RS 3.6 2.8 28 5.2 3.96
8., satpuda 3¢5 57 L.,9 Lok Fe2 L .76
9., Vasant 3.8 2.3 2.7 3.1 3.0 2.98
10. Kolhapur 4.0 4.C 5.0 52 4.3 4,50
11. Penchganga 6.5 5.1 5.6 4.0 6.6 5.56
i2., batts 2.7 2.9 3.0 J.4 3.0 2,92
13. Kalambar 7.0 L7 3.6 2.2 6.3 4.78
14, Kakasaheb kagh k.3 L.3 h,2 L,3 L.5 4,32
15. HKiphad 4.8 L7 3.8 L7 6.2 L .8%
16, Zerana 7.2 5.0 3.3 4.6 5.6 5.1%
17. Chhatrapati 3.5 3.5 3.0 R 3.3 3.5%
18, HKrishns h.3 5.0 5.0 5.0 5.6 4,98
19. Shriram 5o 3.5 4.8 6.6 7.3 548
20, &iddreshwar 5e5 5.6 b7 6.0 5.9 5 46
21, Yashwant L.l 6.4 8.7 3.5 79 6.0%
heen Ior month 4.86 L.63 L.50 4,51 5.30 L 74
Cugar factory Month
it Yest * .8,
G, # 0,565 0.27%
C.D. at 5 3 1,512 -

* Sigmificant at § ¥ level,
.8, Non-significant,
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that carboration mud can be used as a substitute for lime
stone in the production of sinter and pallets from iron Ore
fines in steel industries, HMarkus ( 1977 ) also pointed out
that the f@ed lime in pig and brioler chicken rations can be
replaced with dried carbonation press mud, TFurther, Vernois
( 1971 ) in his studies reported that lime couldi;emvared
frow filter cake.

L, 2 Field experiment : Studies on the residual effect of

application of press mud cake on soil properties,

yield and quality of sugarcane :

ibe regular experiment on the studies on application
of graded levels of press mud cake wes conducted on Adsali
crop of sugarcane with Cu.740 during 1975-77 ot Sugarcame
Research Station, Padegaon, the data of which in brief is
reported in Appendix IV, 1t was found that the press mud
cake was equally efficient to fertilizer treatments as all
the treatments of press wud cake had gilven good effects on
yield, quality of sugarcane and on the soil properties,
These treatnents inereased the avallsbility of 1)365 and ch},
and the organic carbon content of soll. The net economic
profit given by the press mud cake treatments was to the
extent from 7.60 to 25.26 per cent more as compared to
recompended dose of inorganic fertilizers ( Pntil, et gl.,
1978 ). It was also observed that the quality of jJuice was
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improved as evidenced from low I‘VPQC‘; ratio of Juice and
higher purity over the recowrended dose ( Bawasaikar, et gl.
1978 ). Press rud cake being organic in nature. It was
thexefore felt necessary to study residual effect of PMC on
soll properties and succeeding sugarcane crop. Hence the
same experiment was condinued at the same site with the
same randomigation during s#dsall season of 1977-78. The
results are reported here.

%,2.1 FEesidual effect of press mud cake and inorganic

fertilizers on soll properties :

The residual effect of press mud cake and inorganic
fertiligzers on soll properties was studied before planting,
at earthing up, at grand growth and st harvest of the
sugarcane and the data in respect of crganic carbon, total
nitrogen, C/N ratio, available ?2{35, available K,0, soil
reaction and electrieal conductivity are presented in
Tables 14, 15, 16, 17, 18, 19 and 20, respectively.

4,2.1.1 Effect on organic carbon content of soil :

The date presented in Table 1% would reveal that
the organic carbon content of soll was significantly more
due¢ to application of press mud cake treatpments over the
inorganic fertilizers at all the stages of crop growth.
There was a linear increase in organic carbon content of
So0il with the increased doses of press wud cole. The
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uaximum orgonic carbon ( 0.96 % ) content of soil was observed
in bighest dose of press wud cake ( 2% t/ha ) at earthing up
and lowest ( 0,75 & ) in the treatment of %00 kg L alone at
harvest,

Table 1% : Lesidual effect of press pud cake and inorganic

fertilizer on organic carbon content soil at
different growth stages of sugarcane.

sr. V’i"reatments Per cent on oven dry basis
lio. Iefore AC ezt &% At
planting thing  grand  harvest
up growth

1. 400 kg N/ha alone g.72 0.78 0.79 0.7%

2. HO0 kg N + 170 kg PO 0.71 0.80 .83 0.79
170 kg Kz*i%/ha

3. 560 kg § + 340 kg ?2&35 + 0,70 C.83 0.81 077
170 kg Kzi)/ha

L, Press mud cake @ 12.9 t/ha 0.78 0.86 (.88 0.82

5. Press wud cake @ 18,9 t/ha 0.87 0.93 0%y 0.82

6. Press mud ccke @ 25.0 t/ha 0.87 0,96 0.88 0.90

t3' test e * L

&5, + 0.0+  C.016 0,013
C.0, at 5 % 0.075 0.0%0 0.0
Coi, at 1 &% 0.108 - 0,058

**% Significaht at 1 % level,
* Significant at 5 % level,

It was further observed that the organic carbon content

of soil reduced with the advancewent in the agc of crop, This
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pay be attributed to decomposition of organic matter resulting
in mineralization and utiligation by the crop. Similar results
were reported by Patil ( 1975 ), Bawesakar gt gl. ( 1978 ).

4,2.1.2 1ffect on total nitrogen content of soil :

The data presented in Table 15 would reveal that the
different treatments of press sud cake and inorganic fertiligzers
influenced the total nitrogen content of soil differently.

Table 15 : Hesidual effect of press mud cake and inorganic
fertilizer on total nitrogen content of soll at
different growth stages of sugarcanre.

sr. Per cent on oven dry basis
No., Lreatments Before At ear- AL At
plant- thing grand haxvest
ing up growth
1. 400 kg li/ba alone C.053 0,067 0.06% 0.05%

2. 400 kg N + 170 kg }‘2{}5 + 0.058 0.,07G 0.061 0,060
170 kg KzO/ha

560 kg N + 340 kg P,0g + 0,057 0,067  0.065 0,061
170 kg K,0/ha

4, Press pud cake @ 12.%5 t/ha 0.060 0,070 0.066 0.066
5. Press mud cake @ 18.9 t/lm 0.065 0,072 0,072 0. 06+
6. Press mud cake @ 25.0 t/bn 0.068 0.U% C.063 0.071

3

-

‘It test N,S. .S, N.S.
S, 2 0.0022 0.,0035 0.0036

N.Ze = Hon-significant.

There wes linear trend of total nitrogzen content of
soll ( 0.070, 0.072 and 0.0/% per cent ) with increased dose
of press mud cake ( 12.5, 18.5 and 25.0 t/ha @ at earthing up
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stage. But the same trend could not be maintained with the
advancepent in crop age. This may be due to more utiligation
of nitrogen by the crop at grend growth stage ( Bawesakar,
et al. 1978 ). The nitrogen content at harvest was reduced,
in general as cowpared to early growth period; however, it
vas obseyved that the total nitrogen content at harvest of
the crop was at higher level ( 0,066, 0,064 and 0.071 % )
in prese pud cale treatments as compared to inorganic fer-
tilizer treatwents ( 0.0%%, 0.060 and 0.061 § . indicating
that press mud cake could be more effective for maintaining
soil fertility at higher level in respect of total nitrogen
over longer period. This may be due to organic nitrogen
content of press pud cale. Similar observalions were noted
by Lud and Patel ( 1954 ).

4.2.1.3 Effect of C/N ratio of soll :

The data reported in Table 16 in respect of C/N
ratio of soil at differcnt growth stages of crop, would
indieate that the C/N ratlio in press mud cake treatwents
was not puch influenced and maintained more or less same
trend. Al grand growth stage, amongst the press mud cake
treatments lower C/N ratio ( 12.08 ) was observed in the
treatpent of 18.5 t/ha of press mud cske and higher ( 13.33 )
at the same period in treatment of 12.5 t/ha of PMC.
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Table 16 : fesidual efiect of press wud cake and inorganic
fertilizers on C/K ratio of soil at different
growth stages of sugarcane.

P T L I o

35 8 before 4t ear~ AL At

No, Jreatments plant- thing  grend har-
ing up growth west

1. 400 kg N/he alone 13.58 11,64+  12.3%+ 13.89

2. 400 kg ¥ + 170 kg Polg + 12.2% 11.43 13.61  13.17
170 kg Kzolha

3. 560 kg 1i + 340 kg Pl + 12,28 12,39 1246 12,62
170 kg szu/ha

4, Press mud cake @ 12,5 t/ha 13,00 12.29 13.33 12,42

5. Press mud cake @ 18.5 t/ha 13.38 12.92 12,08 12.81

6. Press mud cake @ 25,0 t/ha 12,79 12.97 i2.9% 12,67

. s e ——

Beforc earthing up stage, amongst the inorganic ferti.
lizer tyeatments lower C/K ratio ( 11.43 ) was obsewved in the
treatment of 400 kg N + 170 kg P2G§ + 170 kg ﬁigc‘;\/ha, and at
harvest, higher C/K ratio ( 13.89 ) was noticed in the treat-
nent of 400 kg N/ha alone indicating that there was more

varistion in these treatments,

Lh.2.1. Effect on availablie 11205 content of soil

The data reported in Table 17 would indicate that
the different press mud cake treatments showed higher availa-
ble ¥ 265 content of soll than inorganic ferxtilizer treatments
at all the grouth stages of sugarcone.
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Toble 17 . hesldual effect of press mud ecake and inorganie
fertilizers on available ¥l cantent of soil at
different growth stages of sti

ST

Sr. mgn/100 gz on oven dry basis
No. Treatments %’e A::bthing T §§ -
plant- e crand ves
ing up growth
1. 400 kg ii/ba alone 0.1 0.6% 0.40 0.36
2. 400 kg N + 170 kg Folg¥ 0.5% 1.31 0.72 0.5%

170 kg K,0/ba

3. 560 kg li + 340 kg ifgcs - 0.9% 1.20 1.1 0.75
170 kg £,0 /[ha

Y4, Press pud cake € 12,9 t/ha  1.02 1.33 0.69 1.15
5. Press mud coke @ 13,5 t/ha 1.68 1.15 0.89 1.06
6. Press nud cake @ 25.0 t/ha 2,18 1.77 1.22 1,57

'Y test % %% %

sle x 0.1%: 0,112 0,179
C.b, at 5 % 0.453  0.3%% 0.565
., At 1 % 0.6 C.50% 0,803

v+ Significant at 1 » level.

Amongst the press mud cske btreatwents highest ( 2.19
Bg/100 g) contemt of available Pzi}s wes abt initigl stage with
tke treatment of 25.0 t/ha of PMC, But with the advancement
in crop age, avallable | 2ty content was reduced, lowest
( 0.69 mg/100 g) being in the treatwent of 12,5 t/ha of PMC
at grand growth. It ray be owing to more wtiligation of ?“26235
by the erop. 1ith the Increase in dose of press mud cake, the
avsiiable Poly content of the soil was incressed, in general,
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Amongst the inorganic fertilizer treatments, the
linear trend of available Folg content of soll was observed
vith the increasing doses of fertilizers. lioxicus ( 1,31
ug/100 g chg content was found in treatment of 40O kg I +
170 kg Pzﬁs + 170 kg Kzt:%/ha at earthing up stage and lowest
( 0.36 mg/100 g ) in treatment of %00 kg ./ha alone at
harvest.

From the data it was observed that the rcesidual
effect of press mud cake in respect of available 11’285 content
vwas increased; this uay be abviously due to higher orgenic
Pytg content of PLC which might have contributed in incressing
the availability of phosphate, Sicilar observations were made
by Prasad ( 197% ). The increase in the availability of 1’:2:':5
was glso noticed by Patil ( 1979 ) and Bawasskar, €t gl.
( 1978 ).

L,2.1.5 Iffect on availsble K50 content of soil

The data in respect of available 250 content of
soil are presented in Tabtle 18,

Frou the data, it could be seen that the available
K50 content of soil was Iincreased with the advencement in
crop age and with the increasing levels of inorganlic ferti-
lizer and press mud cake treatments though the differences
were not significant.
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Table 18 : liesidual effect of press mud ecke and inorganic
fertilizers on available XoG content of soil at
different growth stages of sugarcone.

-

ngr/l00 g on oven dry basis

£
% oW

Trecatments

No. Before At ear- AL At
plant- thing grand  harvest
ing up growth
1. 400 kg l/ha alone 10.30 13.00 17.88 18.08

2. 400 kg ¥ + 170 kg ?‘0435 + 1241 13.33 19,50 19.17
170 kg E{?f}/ ha “

3. 560 kg I + 340 kg Tolg + 11.83 14,79 20.50 192
170 kg {,0/ha

4. Press mud cake @ I%5 t/ha 11.08 14.00 10,25  18.25
5., Press mud cake @ 18.% t/ba 10.83 13.33 20,00 18.08
6. Press pud cake @ 25,0 t/ba 12.00 15.00 17.72 19.50

11t test ety .58, E,S.
SoEe 0.890  0.996  0.928

s e e T U e LRSS ST

H,5. = hon-significant,

Amongst the inorganic fertilizer treatuents the increase
in available Kzﬁ was from 10.30 ng/l100 g in the treatment of
400 kg l/ha at before planting to 20.50 gn/100 g in treatment
of 560 kg I + 340 kg Foly + 170 kg ch/ha at grand growth stage.

It was further noticed that amongst the press mud cake
treatpents the inerease in avallable KQG was frow 10,83 ug/100 g
in treatment of 18.5 t/ha before planting to 20.0 wg/100 g in
the sape treatment at grand growth stage. These resuits



89

corroborate with the results reported by Golden ( 1975 ) and
Patil ( 1975 ).

%.2.1.6 Lffect on soil reaction

The data in respect of effect of incrganic fertiliger
and press wud cake treatments on soll reaction sre presented
in Table 19,

Table 19 : .eosidual effect of press rud cake and orgaonie

fertilizers on s0il reactlon at diffvrent growth
stages of sugarcane.

- -

Lre . v Before At ear- At At
lio. Treatments plant- thing grand  har-
ing up sSrowith vest
1. %00 kg li/hadlone 7.66 7.9¢ 7477 TN77
2. “}m kg 3.'3 -+ 17(} kg A‘., 2{‘3 h o ?.% ?060 ?Ow ?*BG
170 kg Kzafha
3. 560 kg L+ MO kg iy g+ 7.66 7.5 7.87  7.83

170 kg i’?{}/ha
!'3'- Pressg mud ooke @ li’.S t/ha ‘?¢63 ?-53 ?090 7&3{}
5. Fress oud cake @ 18.5 t/ha 7.70 7o 7.80 7.90
6, Fress pud cale @ 25.0 t/ha 7.66 753 777 7.83

'Y test Heu. HeB. NS,
S 0,033  0.0437 0.042

iyt = non-simificant,
The differcnccs in the values of soil pit wvere found
to be non-significant indicating that the soil reanction was
not influenced by any of the treatpents.,
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h.2.1.7 uffect of electrical conductivity of coil

S e e e s St ¢ YIS

The dota pertalning to electrical conductivity are

nresented in Table 20,

foble 20 3 lesidual efiect of nress wmud coke and inorpanic
fertilizers on electrical conductivity of soil
at different growth stages of sugarcane.

—n > i e RS e g e A S T e

iefore At earv- it At

STe g o

lip, *TeRtments plant- thing prond  har-
ing up crowth vest

e e Libosfen

1. %00 kg E/ha alone 0.22 0,25 0.2l 0,16

2. 500 kg §i + 170 kg ! g + 017 0. 0,21 0.15

170 kg ;";2&/1%&
3. 560 kg il + WO kg g + 5,19 0.25 .21 0416

170 kg ?/bg;

%, Press mud coke @ 12.% t/ha .18 Ouils 020 0.4
5. Press mud coke @ 18.5 t/ha  0.20  O.2%  0.22 0.1k
"N test Hebe  ia8.  NE,
oy % 0.012  0.009 0.011

A L TR N AT A RIS G o WIS % D 0 1 S SO Ko - A A R M e R T e M OSSR T AT AR R A . N 5

Leii, = lion=significant.

From the dota it is seen that the diffcrcnces were not
significant in all the treatments, but with tle advancepent in
age of sugarcare crop the electrical conductivity decreased
in all the treatpents, Considerable decrease in electrical
conductivity was observed i.the treatments of press rud cake,

at harvest., Apongst the PlC troatments axinw. decrease was
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noted in PMC at the ratec of 12,5 t/ha and 18.5 t/ha from
eakthing up to barvest by 0,10 unit. Sipilar results were
reported by Zende ( 1968 ) in the pot culture studies carried
out with different agricultural waste products in reclamation
of saline alkalil soil and he found the reduction of total
saluble salts from 1.70 to 1.32 per cent,

Dawasakar, et al. (1978 , also obse . ved reduction in
electrical conductivity in soll due to incorporation of press
mud cake,

L.2,2 Hesidunl effect of press mud cake and inorganic

fertiligers on the nutrient uptake by the sugarcane

crop

The plant samples of stem and crown ( green leaves |
collected from different treatmwents at grand growth stage
and st harvest vere analysed for the nutrient content ang
the data pertaining to total nitrogen, 11’2)5» and }’:2{3 ere
presented in Tables 21 and 22, respectively. oJimilarly,
uptake per hectare and per ton of sugarcanc at harvest are
presented in Table 23.

%.2.2.1 Iotal N, Fyug and Koo content of sugnreane atem

and crown st grand growth stage

The data presented in Table 21 showed that the
difierences in the total N, P205 content of stcm and crown
vere statistically significant.


file:///jere

Table 21 : Lesidual effect of press mud cake and inorganic feytilizers on the nutrient contents
of sugarcane st grand growth stage.

O S e

Sr. 3 Ste Crown
No, I¥eatments symbol - P K0 N ) K0
29 2 275 2
R e %
l. 400 kg l/he alone A 0.26 0.1% 0.2 0.64 0.12 VR
3. 960 kg i + 340 kg Polg + 170 kg C 0O 0.18 0.27 0.76 .18 0.51
Kaolha /
Lk, Press mud coke @ 12.5% t/ha OJly 0.20 0.32 0.71 0.17 0.59
5. Press mud cake @ 18.5 t/ha E 0MY 0.19 0.31 0.73 0.17 0.53
6. Press mud cake @ 25.0 t/ha I o8 0.23 O+2 0.97 0.19 0.59
tFY test Ll " * o ok N.S.
G, * 0,021 0,009 0,030 0.029 0.009 0,032
C.D. 8t 5 0.066 0.030 0.093 3,091 0.029 -
L;.D. at 1 % 0009" 00014'3 qusa OtlBO 0.@*2 -

L2 ]
]

Significant at 1 % level,
Significant at § % level,

.S. Hones igmificant

g6
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Higher N, Po0g and K0 contents were found in the
treatments of press mud caelte indicating that there was more
uptake of these nutrients by the cane than other treatments.
Laximum uptake of N ( O,u8 % ) in the stem and in the crown
( 0,97 % ) was observed in treatment of presc pud cake applied
at the rate of 25 t/ha and minimum i.e, 0.26 and 0.64 per cent
being in treaztment of 400 kg N/ha alone.

iore or less same trend in 1205 content of stem and
crown was observed in different treatments except the treat-
ment of 400 kg N/ha alone. Pgo5 content of stem and crown
was found in the following descending order.

Stewm : F > D > BE > C > A
Croom : B > F 7 C 7 D%E 7 i

A8 regards the total KEU content of stem and crown
it was observed that the PNC at the rate of 25 t/ha gave
maximum K,0 content ( 0.42 % ) in the stem and ( 0.59 %
in crown in the PNC at the rate of 12,5 t/ha and 25.0 t/ha.
Thus the residual effect of press mud cake treatment showed
more utiligation of nutrients by the crop than inorganic
fertilizer treatments,

All the treatments showed wmore contentc of N and K50
in crown than in steu. However, more Loty content wvas notilced
in stem than crown.
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4,2.2.2 HNutrient contents of' sugarcane at harvest :

e ko

From the data presented in Igble 22 it could be seen
that the total nitrogen content of stem and crown at harvest
was more in the treatments of press mud cake than in the
inorganic fertilizer treatments, The highest nitrogen content
( 0,31 ¢ in stew and 046 % in corwn ) was found in the treat-
nment of 25,0 t/ha of press mud cake and lowest ( 0.13 % in
stem and 0.33 % in crown ) in the treatment of 40O kg l/ha alone.

As regards 9205 content of stem and crown at harvest
it was observed that the higher content of : 205 wvas found in
the treatments of press mud cake than in the inorganic ferti-
lizer treatments indicating nore utiligation of 1285 by sten
and crown.

Maximum K,0 content { 0.73 % J in stem wos observed in
the treatment of 40O kg N + 170 kg P205 + 170 kg Kgo/ha and
paximum ( 0.79 ) in crown in the treatment of 25.0 t/ha of
press mud calke.

400 kg li/ha alone showed minimum K P K content in stem
as well as in crown. The treatment diffeyrences for N and ?205
vere statistically significant for the X;0 content of stem,

4.2.2.3 Nutrient upteke per hectarc and per ton of sugarcane

at ] H

Uptake of nitrogen, ?2()5 and Kze by the sugarcane
crop at harvest was calculated and reported in Teble 23 and
groephically shown in Fig, 5-A,



Table 22 : The residual effect of press mud cake and inorgeonic fertiliscis on the nutrient contents
of sugarcane ot harvest.

::g. Treatmonts sywbol : wtem o Crown
N Pz(“"j }‘xax_: N Pau5 Kgo
2. %00 kg ! + 170 kg Ifgf_,.tg + 170 kg B 0.20  Uodh 0e73 De36 0.13 0.69
i/ ha 7
3. 560 kg I + L0 kg P 170 kg w 0.23 C.l16 0455 SRy} 0.13 0.69
Kao/ha
L, Press mud cake @ 12.9 t/ha w 0.2+  0.15 049 OO 0.3k 0.71
5. Press nud coke € 18.5 t/ha L D.22 0.16 Oy 0438 0.15 .71
6. Press mud cake @ 25.0 t/ha i 0,31 0.20 0.57 D6 0.16 0.79
1 ' test # ok NeDo % 3 Ll L
Lok % 0,028 C.014 0.07% 0,017 0.00+2 0,033
veleat 5 % 0,089 0,045 - D.049 013 0.10%

gt e at l % -@.065 0.06"’ -~ {-}0070 0.019 001"’9

56

=* {imificant at 1 ¢ levcl,
* Significant at 9 I level.
N.S. Non-signifieant.



Table 23 : Uptake of nutrients by the sugarcane at harvest. ( Average of three replications ),

§r. Treatments Symbol  Yield
0.
¥T/ha
1. 400 kg ¥/ha alone W27
2. W00 kg i + 170 kg Pplg + W.97
170 kg ©,0/ha
3. 560 kg Ii + 0 kg PO # v 40.18
170 kg ,0/ha 275
%, Press mud coke @ 12.5 t/ha D 58.95
5. Press mud cake @ 18.5 t/ha E 52.4%5
6. Press mud cake @ 25.0 t/ha ¥ 62,53

: Total uptake by Total uptake
sugarcane
ke/ha kg/t
N }525)5 KAG N P205 K20
32.98 17.00 82.32 0.74% 0.38 1.86
W7.10 25.47 146,30 1.12 0.61 3.h8
59.’-&9 M3 160,62 1.8 0.86 4,00
66,53 37.96 132.07 .13 0.64 2.2
56 .41 35.96 115,72 1.08 0,69 221
112.82 69.21 199.32 1.80 1.11 3.19




FiG 5 : UPTAKE OF RUTRIEN TS, YIELD OF SUGARCANE AND COMMERCIAL CANE
SUGPAR (CCS) AT HARVEST, AS INFLUENCED 13Y PRESS MUD CAKE AND
INORGANIC FERTILILERS.

A. UPTAKE OF NUTRIENTS € MNITROGEN
g o
N § 5 pHoSPHRYS
" N "
= S " oGT ASH
N s
3 $ N
N S
N s
kg/ton % S
~ N
= N N M8
2 2 3 S N N
N $ 3 ] N
& s N S N
3 S s N
N N s N X
4 -~ = =
1 X 3 s N X
N s 3§ S 1§
3 3 S S N
y N £ § 3 N
N I[N || N | EN
o S N S 3
A B [ B

B, Y1ELO OF SUGARCARE AND COMMERCEIAL CANE SUGAR (CCS)

9 ; &
604 &2 YIELD OF CANE .
1 M  (OMMERCIAL CANG 7 '
SUGAR (CCg) ‘ i
1
50 1 4 ] '
= .
: n :
40 1 T g ‘
t/he . ‘
0 1 | . )
4
20 ¥
L <
10 ; ‘
:
47 :
0

A G

——

AL 400 kg N/ha, 8 ; 400 KgN 4170 Kg P

. ' 54+ 170 K0 /bha
Ci 560 Kg N + 340 kg P05+ 1710 KKg K0t ha, D; Pmc @53912]'5 t/ha
B PMCc @ 48,5 t/ha, ) Pmc @ 25.0 trha, i
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From the data reported in Table 23 it was observed
that with the increasing doses of inorganic fertilizers and
press mud cake treatments, the uptake of N, P205 and Kao er
hectare was increased except the applicatlion of press mud cake
at the rate of 18.5 t/ha.

Maximm upteke of 112.82 kg N, 69.21 kg F',0- and
199.32 kg K20 per hectare was recorded in the treatwent of
25.0 t/ha of press mud cske and ninimum being in the treat-
ment of 400 kg N/ha alone, It was further observed that
higher uptake of nutrients in press mud cakc treatments
might be due to more availability of N, P205 and K,.C by the
incorporation of press mud cake which as a consequences
mﬂaewd\ in moye utfligzation of nutrients from the soil than
the inorganic fertilizers. Similar observétions in respect
of uptake of nutrients by sugarcane were made by Singh
(1974 ), Patil ( 1975 ), Prasad ( 1976 ) also reported that
the phosphorus in filter cake was more effective than triple
super phosphate in increasing the leaf P, Bawasakar, et al.
( 1978 ) also obeerved that the press mud cake was the better
supplier of 212{:5 as revealed from the higher uptake of it in
sugarcarne.

Uptake of nutrients kg/t was found in the following
order of mexrit, :

N : F > C 7 b 7 B> E 7 A
P205 t ¥ 7 C > E Dy B Y A
K,C C 7 B Y F > D 7L » A

L)
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It was observed that absorption of I, F,0g and Ky0
per hectare was less in the treatment of 400 kg N/ha alone,
becsuse of the fact that I—‘aos and K2G‘ was not supplied through
this treatment. The maximum uptake of N ( 1.80 kg/t ) and
P05 ( 1,11 kg/t ) was noticed in the treatment of 25.0 t/ha
of press wmud cake. Maximum uptaeke of K,0 ( 4,00 kg/t was
recorded in the treatment of 560 kg N, + 340 kg Folg + 170 kg
K,C per hectare.,

L,2.3 Lesidual effect of press mud cake snd inorgonie

fertilizers on yleld and quality of sugarcane :

4.2.,3.1 Effect on yield contributing parameters and yleld

of cane :

It could be seen from the data reported in Table 24
and graphically shown in Fig, 5-B, that the effects of 4iff-
erent treatments of press mud cake and inorgonic fertiligers
on the germination at 8th week, tillering at 16th week,
number of internodes and average welght of cane at harvest
were not significant., However, the differcnces in press mud
cake treatments for mill able heights and girth of cane were
significant indicating that these two factors contributed
towards the increase in yields over inorganic fertilizer
treatments, The effect of incorporation of press mud cake
at the rate of 12,5 t/ha and 25.0 t/ha were highly signifi-
cant over inorganic fertilizer treatwents in respect of
number of milleble canes and yleld of sugarcane.



Table 2+ : nesidunl effect of press mud cake and inorganic fertilizers on yleld contributing
paracc ters and yield of sugarcane.

— N - - .

| , b corn Germina- Tiller- Mi1llable No.of .Girth _Av.wb. .ic.of . Yield
“‘]; Treatuonts Symbol ‘tion af ‘ing * he ight?intera ‘of cane’of cane’rilla- ° of
Hide 8th weck ratio nodes at har- at bar- ble canes cane
at 16th at har- vest vest at har- t/ha
week ~ vest vest/ha
(em) (en)  (Kg)
2. B00 kg K + 170 kg i .0 5 D 5043 2.38 205,00 26,00 7.20 0.90 66177 Wi1.97
+ 170 kg | A‘? /ho‘
3. 560 kg i + 340 kg I, g G 53.05 1.73 199.00 26,67 8,10 0.51 66711 10,18
+ 1'70 kg Ey s/ he.
4, Fress wud cake @ ¥ 52.11 2,08 207 .67 26.00 8633 0.93 74302 58.95
12.5 t/ha
5. Press mud coke @ E 50.57 2,07 203.67 27.67 B.17 0.01 66065 92.45
18.5 t/ha
6. Press mud cake @ I 52.68 2.19 229,33 30.67 8.53 1.08 B2483 62.53
25.0 t/ha
'T? test lebie N0, » lietie & I{eSe e e
Cabea A 1.963 0,165 5.65% 1.340 G.252 0.053 1847 2.878
L.U, at § ¢ - - 17.820 - 0,795 - 5823 9.067
LoDy at 1§ - - - - - - 8279  12.895
=x Lipnificant at 1 7 level, * significaont at 5 level,

li.o. = Non-significant,

66
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Highest rillable height ( 229.33 cm ), number of inter-
nodes ( 30,67 ), girth ( 8,93 e ), average wcight of came
( 1.08 kg ) and munber of millable canes per hectare ( 82483
wvere observed in the treatment of 29,0 t/ha of press mud cake
which contributed in increase in the came yileld cignificently.
The highest yleld i.¢, 62,53 t/ha was also recorded in the
application of 25,0 t/ha of press mud cake and was signifi-
cantly superior over the treatwments of application of inorganic
fertiligers alone.

Similar yesults were recorded at Bandbanpuri ( Anon,
1956-57 ), tdsra( 1968 ) also recorded the beneficlal effect
of organics lile pryess mud cake on the yield of sugarcane,
Beo et al, ( 1970 ) reported that by application of filter
press mud at the rate of 10 tons per acre increase in the
yield by about 3 ton s over 200 1lb/a. The increase to the
extent of 30 per cent as a result of addition filter mud at
the rate of 100 Mt/ha were recorded by floma ( 1970 ) and
he further obseyved the beneflcial residual effects of press
mud over 5 years, oinilar results were 2lso recorded by
camuel's ¢t Al. ( 1955 ), Alexander ( 1972 ), Fatil ( 1975 ),
Presad ( 1976 ).

Patil et al. ( 1978 ) observed inecrease in the ylelds
over inorganic fertilizers due to application of press mud
cm.
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%,2.3.2 Effect on quality of Juice at harvest

The quality of julce at harvest of sugarcane crop as
Judged from the Brix, Sucrose, purity, commercial cane sugar
(CCs) 1s reported in Table 25 and chemical composition of
julce viz., total N, total P2O5 and mneral matter (ash)
content is reported in Table 26.

It was observed that the raximum brix ( 21,37 ),
sucroee ( 19.97 % ), the purity ( 93.45 % ) and commercial
cane suger in juice ( 14.37 % ) were recorded in the treat-
went of press mud cake applied at the rate of 18.5 t/ha.

The improvement in quality of juice might be obviously due
to higher organic total 'i?aos content of press mud cake. The
improvement in quality of juice by application of organies
like press mud cake was observed by Singh and Singh ( 1973 ),
Patiddl ( 1975 ).

The maximum ( 3.83 ) CC> t/ha was produced by press
pmud cake at the rate of 29,0 t/ha whereas minimg ( 5,63
t/ha ) being in the treatment of 560 kg N + 30 kg PEQ‘)' +
170 kg Kau per hectarc,

The quality of julce as affected by its chemical
composition in respect of total nitrogen, total 9205 and
wineral matter ( ash ) content and N/Pecs ratlo is presented
in Table 26,




Table 25 lifé sl;i.dual ifi‘ect of press nud cake and inorganic fertilizers on quality of Juice
at harvest.

e -

or, Tresmento cymbol Lrix sucrose  Purity CCu in
lio. judee
% #
1. 400 kg §/ha alone A 20.35 18.57 01.16 13.20
2. 400 kg N + 170 kg PEL;S + B 21.21 19.46 91.76 13.88
170 kg ‘AEU/ha
3. 560 kg ¥ + 340 kg Fpig * € 21,21 19,58 92.3+  1k.01
170 kg chflba <
4, Press mud coke @ 12.9 t/hia D 21.04 19.23 o1 42 13.70
5. Press mud cake @ 18.5 t/ba E  21.37 19.97 93.45 14,37
tFt test Hemw B8, Koo .8,
Melu, 0.279 0.285 0749 0.233
Ceive 0b 5 % - - - -
Cole 0t 1 &% - - - -

ann 4 ms e i

Ces Yield
t/ha t/ba
5.4 W4, 27
5.83 41.97
5.63 %0.18
8.08 58.95
7N 52.45
8.83 62.53
- "l
- 2.878
- 9,067
- 12.895

o—s———

% Cignificant at 1 ) lewvel,

I, = lon-significant,

20T
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Table 26 : The residual effect of press mud cale and inorganie
fertilizers on chemical composition of juice at

hamest.
ur. Treatwments Symi:ol To§ai Totél N/Pai“;s Min%z'al
Lo, P LU cattey
Juice
- Bg/100 vl __ gn/lit
1. 400 kg N/ha alone A 36.93 27.07 1.37 5.80
2, 400 kg 1 + 170 kg B LWy, 07 32.50 1.36 6.53
F,0r + 170 kg K, C/ha
275 2
3, 560 kg I + 3O kg C 40,13 27.07 1.48 6,27
FAlg + 170 kg K20/ha
2759
4, Fress mud cake @ D 50.73 38.90 1.22 L 7
12.5 t/ha
5. Press mud cake @ B 21.40 41,90 1.23 5.30
18.5 t/ha
6. Press mud cake @ T 60.13 91,93 1.16 4,67
25,0 t/ha
11 test L2 "k * N.S.
'ﬁivi‘c _t 1098 2073 Oo%l 0.510
C.-Do at 5 5‘5 6.2"" 8.60 0019 -
C,o, at 1 % 8.87 l2.23 - -

¢ siemificant at 1 % level,
*» significant at 5 # level,
N,S. Non-significant,

It could be seen that the meximum ritrogen content in
Julce ( 60,13 mg/l00 ml ) and P205 content ( 51.93 mg/100 ml)
was in the treatment of 25.0 t/ha of press mud cake,

Parthasarathi ( 1972 ) reported that higher 1?‘205 content
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in juice was better for good quality of juice, Il further
noted that minimum of 300 mg of 3}205 content per litre of
Julce was desirable for good quality of juice- Prasad (1976)
obseyrved that increase in N and ?’2(}5 in juice gave better
quality of Jjulece. Higher N and 1)205 content of Juice was
recorded in all the treatments of press mud cake over inor-
ganic fertiligser treatments reflecting in lowering down the
I/P205 ratio of juice, The lowest ( 1,16 ) ratio wes observed
in the treatment of 25.0 t/ha of press mud cake indicating
that the julce guality was superior over all other treatments,
+his low ratio had a direct influence on recovery of sugar.
S4imilar obeervations were mwade by Kadrekar ( 1955 ),
Chinchorkar ( 1970 ) and Kakade ( 1971 ) and adduced that
vhen the N/P205 ratio in juice was below 1.5, the julee was
supposed to be of better quality. Patil,et al. ( 1978 )
observed the simllar response to the press mud cake treat-
ment in respect of N/P205 ratio of Jjuice,

It was also observed from the Table 26 that the mineral
matter ( ash ) content in the Julce was lower in press mud
cake treatuent ranging from 4 .47 to 5.30 g/1it of Juice over
inorganic fertilizer treatments which ranged from 5.80 to
6.53 gn/1lit of juice.

The recovery of cane is inversely proportional to the
mineral watter content in juice ( Kadrekar, 1955 ). The
lower content of mineral matter in respect of press mud cake

treatments resulting in to better sugar recovery and good
quality of julce established its preponderance over inorganic
fertilizer treatuments,
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4.3 Incubation studies :

Ire incubation studies on the basis of the treatments
of the fileld experiment aye presented in Tadle % ., In these
studies the rate of mineraligation of nitrogen, organic carbon,
availability of FZQS and Kao, changes in the soil reaction,
effect on C:.a.‘.'iO3 content and electrical conductivity of soil
were studied.

The soil with different treatments was lncubated for a
period of 90 days. The soll samples were taken initially
after 2 days and there after at 15 days interval and snalysed
for NH{‘_.N NOS-N available Paos, avoilable K0, pH, electrical
conductivity and Caﬁcs content in the soil.

4.3.1 Effect on chemical properties of soil

4,3.1.2 kidnerklization of nitrogen

%.3.1.2(a) Eelease of NI{-N in the soil (Ammonification) :

The values obtained for UK -V periodicclly under
different treatments are reported in Tehle 27 and graphically
presented in Fig, 6-A,

It was observed that the values for iHi,-N were higher
up to 15 days from the period of incubation in inorganic
fertiliger trcatments but these values decreased thereafter
up to the end of incubation period indicating the N form
(VB ),50, being inorganic and in readily avaeilalle form and
vas released as Mi,-N in the very short period. Schreven



Table 27 : The effect of adiition of press mud cake and fertilizers on cincralization of nitrogen-
amnoniancal nitrogen in mg/100 g (Average of three replications ).

- e ——.

0T

Sr. Treatments w Symbol _____ _Days of incubation ) _ _
No. 2 15 30 L5 60 75 90
1. %00 kg li/ha alone A 16.95 16.25 6.959 3.k8 2.52 2.88 1.93
170 kg Kaulha
170 kg ilatf}/ha
L, Press pud cake @ 12,5 t/ha b 7.18 13,11 ¢6.61 259 2.90 3.75 2.37
5. Press mud coke @ 18,5 t/ha E 8.09 1%.71 6,33 2.78 212 3.23 2.47
6. Press mud cake @ 25.0 t/ha ¥ 10.47 646 3.83 L.82 273 L4.60 2.39
! test Lk N5, NS, - Hett, N.S. N.S.
Loy X 0.740 2990 04750 0.480 0,338 0.692 0.25
Ceide Bt 5 % e 280 - - 1.480 - - -
Cobe at 1 % 3.200 - - - - - -
T x* significant at 1 . level, | ’é-éignificant at 5 % level,

.5, = Non-significant.



FIG G » CHANGES IN NHa -N AND NB3 - N IN sOIL TREATED WITH
PRESS MUD CAKE AND INQRGANIC FERTILIZERS
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and Sieban ( 1972 ) noted that the N mineralization decreased
the emount of NE-N fixed after addition of (IIf )80, .

The highest wvalue for Nﬁ,:-l*l (26,30 mg/100 g sofl ) was
recorded initially in the treatment of 560 kg Ii + 340 kg }‘205
+ 170 kg X0 per hectare and lowest ( 7.18 wg/l00 g) in the
treatment of 12,5 t/ha of PMC, The highest value ( 2,47 mg/
100 g ) in the treatment of 18.5 t/ha of PMC and the lowest
( 1.6% mg/100 g soll ) vere recorded in the treatment of 400 kg
I+ 170 kg 1»}2(35 + 170 kg Kao per hectare at the end of incu-
bation period.

In the treatments of press mud cake, the high values
were noted upto 30 days of incubation and thereafter the
values recained more or less constant indlcating the slow
release of nitrogen through the press mud/ cake. This 1s due
to organic nature of N in press mud ca;e More availability
of N at the end of incubation period was also noticed. The
hlghe‘r values were recorded in press mud coke treatments than
inorganic fertiligzer treatments.

From the statistical analysis of the data, it wes re-
vealed that there was no sig)ificant differcncc between
different treatwents of inorganic fertiligers ond press mud
cake during periods of incubetion except at 2 days and 45 days
of incubation, The data would indicate that the press nud
cake treatments could supply the N in the soil over & longer
period due to its high nitrogen and organic carbon content,
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Chan ( 1970 ) also reported similar results and postulated
that the amounts of mineraligation of N wes closely related
to the amount of organic carbon content of soil.

%,3.1.2 (b) helease of NO’B-N in the soil ( Nitrification) :

The values for No‘é- N obtained periadically under
different treatments are given in Tghle 28 and graphically
shown 1in Fig. 6-B.

It would be seen from the data that the }JOS-N forna~
tion in all the treatments of inorganic fertilizers was more
than the press mud cake treatments at all the perlods. More
or less constant valwes of No‘é—N were observed in the press
mud cake treatments indlecating the slow nitrification of press
mud cake than the inorganic fertiliger treatments, More
accelerating nitrification was observed in the inorganic
fertilizer treatments followed by the treatment of 12.5 t/ha
of press mud cale.

In press mud cake treatments, 125 t/ha of press mud
cake showed more nitrificatiop. This might be due to more
amount of N was required to be adjusted through ( hIH,+)2Sq+.
Sinha ( 1961 ) reported that press mud cake applied in
di fferent proportions with sulphate of ammonia showed more
satis factory nitrification.

The levels of NO}N at the end of incubation period
were observed to be in the following descending order.

A >C>B>F>D>L



Table 28 : Lffect of addition of press mud cake and fertilizers on minerslization on nitrogen-
nitrate nitrogen in mg/l100 g soil ( Awverage of three replications ).

oty

b, Treatuents 5 ymbal. inys of incubation -

No. 2 15 30 5 60 75 90
1. 400 kg N/ha alone A 21.86 4 O 15,39 12,3 11,96 11.59 11.85
2. 400 kg N + 170 kg P205 B 25.67 5.75 18,20 1%.33  24.a% 13.1W g.13

+ 170 kg E‘Zgolha
3. 560 kg N + 340 kg Fo0g ¢ 26,62 7.0 20,29 14.82 15.7% 15.40 11.58
+ 170 kg K 0/ha 4
Ly, Press wud cake @ 12,% t/ha D 4,10 L ey 11.31 6.80 6.20 6.5% 5.81
5. Press mud cake @ 18.5 t/ha E 3.97 3.32 5.69 3.2 3483 3.8% L.8Y4
6. Press mud cake @ 29,0 t/ha 13.21 3. 5.28 4,62 L, 2.46 7 .2
1% tost e N.S. A L o - N.S.
Lo, & 0.50% 1.382 1.349  1.463  1.47% 1.4 2.317
Cobe at 5 % 1.552 Hed, Lawe 4,508 L.5%2 3.533 N.s.
CL,atl1 g 2.176 NeS, 812 6,321 6.368 L4.951 N.S,

** ignificant at 1, level.

N.S. = Non-significant.

60T
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4.3.1.1 Mineralization of organic carbon in the soil :

The organic carbon values obtained periodically under
the different treatments are reported in Tahle 29 and graphi-
cally presented in Flg, 7-A.

From the data it was seen that there was high organie
carbon content in all the treatments of press mud cake than
inorgenic fertilizer treastments indicated that addition of
press mud cake increased the level of organic carbon content
of soil, Patil ( 1975 ), Yelwande ( 1977 ) and Bawasakar,
et al. ( 1978 ) made similar observations, Upto 30 days of
incubation period, there was increase in organic carbon con-
tent of soil and thereafter the organic carbon content
decreased gradually with the advancement of incubation period
indicating better microbial decomposition of organic matter in
press mud cake at the \e;ad ofﬂxi‘.ncubation period,

The levels of organic carbon content at different
periods of incubation differed significantly. The organic
carbon content of soll at the end of incubation period was
found to be in the following descending order,

F> E > D> C > B > A

The treatment, 25.0 t/ha of press mud cake showed
the highest ( 0.93 % ) organic carbon content in the soil
than all other tréaments. Lowest organic carbon content
( 0,69 % ) was observed in the treatment of 400 kg N/ha alone .



Table 29 : The efiect of additlion of press wud cake and fertillzers on winerallizationbf organic
carbon percentage in soil ( Average of three replications ).

Symbol

e

ire cm— b

sr. Treatments vays of incu}{ation
No. 5 I% % W5 60 7T 90
1. 400 kg N/ha adlone A 0.71 0.76 0.76 0.86 0.77 0.7 0.69
2e 300 kg i+ 170 kg IJErS + 3 0071 0.87 0085 0.90 0089 0065 0.7".’
170 kg xgdlha
3. 560 kg N o+ 31"‘0 kg §’2U5 + C 0072 0087 0085 008"" 0086 0.68 0075
170 kg }iaa/ha
k., Press mud cake @ 12.5 t/ha o 0.87 1.06 1.07 .93 1.03 0.79 0.83
5. Press mud coke @ 18.5 t/ha E 1.02 1.08 1.08 1.02 l.11 0.89 0.89
6., Press mud cake @ 25.0 t/ha 1 l1.12 1.2 1.15% 1.18 1.10 0.95 0.93
st test E L - % £ .1 ] i L3 L1 LR
k.x.l‘:. _‘0‘_ 0.0’+§+ 000507 0‘0252 000561 000’72 000229 0.0301
C.l, at 5 % 0.1337 0.1%0 0.0777 0.1730C 0,140 0,0706 0,0927

*» 53 niflcant at 1 ¥ level.

——



FIG 7 ; CHANGES IN ORGANIC CARBON CONTENT AND AZoTOBACTER POPULAT ION
IN SOIL TREATED WITH PRESS MUD CAKE AND INORGANIC FERVILIZERS
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The mineraligation of organic carbon was 0.2, 0.19 and 0.25
per cent in treatments of 12,5 t/ha, 18.5 t/ha and 25.0 t/ha
of press mud cake, respectively.

)'fnsolos ﬂaﬂab}_ﬁ_i205 content in the soll :

The press mud cake is commonly used as a rich source
of phosphorus and potash and organic carbon, /4As reported by
Patil et gl. ( 1978 ) that when press mud cake was applied to
soll no P and K fertilizers were required to be applied to
sugarcan: crop Hence the incubatlon studies were conducted
to ascertain availability of phosphorus and potash in soil,

The data in yespect of avallalle 1'205 are presented
in Table 30 and also graphically shown in Iig, 8-A.

It could be seen from the data that the avallability
of Palg in the soil increased with the advancerent of incuba-
tion period. From 45 days of incubation period there was
gradual increase, At the end of incubation period the highest
level of available £ 505 ( 9.99 8g/100 g) wes noticed in 18,95
t/ba of PMC over all other treatments, The avallability of
P205 was as per the following descending oréer.

E> F> C> B> D> A
The maximum availability of © 205 waes observed in PMC
treatments than inorganie fertiliger treatments. This pay

be due to addition of large amount of onﬁ through PIC as
Presad ( 197% ) and Haglhara  197% ) reportcd the increased



Table 30 : Changes in the available by

5 content in the soll with the addition of press mud
cake @nd fertilizers in wg/100 gl(Average of three replications).

Sr, Treatments Sycbal vays of incubstion
No. 2 15 30 L5 60 75 90
1. 400 kg N/ha alone 1.30 0,90 0.9% 0,65 1.17 0.97 1.41
Ce ‘-0-00 kg N+ 170 kg {)205 + B 1‘62 1.65 2.00 lom 2.23 2.83 2093
170 kg Kao/ha
3. 560 kg § + 30 kg Pgly + ¢ L,67 2,61 2.25  1.87 - 2.96 3.87
170 kg Eiau/ha
L, Press mud cake @ 12,5 t/ha L l1.87 1l.22 1.64 1.13 2.61 2 M2 2.35
5. Press mud cake @ 18.5 t/ha E 2.63 1.78 l1.98 1.20 2.25 3.19 5.99
6. Press mud cake @ 25.0 t/ha 2.47 2,33 2.27 1.47 2.63 2.67 5.65
11t test Ao * Tie5 , * 0 NS, N, S.
b.L‘ _f_ OQ%O 00319 O.’+22 0.176 00270 0.937 1.055
oo e at 5 % l.hl? 0.99" I‘!,S 009*2 0Q831 NOS. N.b‘
Cl. at 1 % 1.987 HN.S, N .S, 1.166 NS, N.5.

** Sionificant at 1 3 level,

He5. = Non-significant.

-~

* Sisnificant at 5 7 level,

£tt



FIG ¥ : GHANGES IN AVAILAGLE PpOg AND kyO IN SOIL TREATED WITH
P RESS MUD CAKE AND INORGANIC FERTIL [ ZERS
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avallabll ity due to incorporation of PMC in the soil., Golden
( 1975 ) made the similar observation that application of PMC
increased the extractable phosphorus without affecting the pH
of soil. ‘

%.3.1.% Available Ky0_content of soil :

The available sz was determined periodically and
results are presented in Table 31 and graphicelly shown in
Fig. 8_B.

It was observed from the data that thecre was increase
in avellebility of K50 with the advancement of incubation
périod. Maximum availability of K50 was found in the treat-
ments of 400 kg N + 170 kg Pylg + 170 kg lzo/ha and 560 kg N
+ 30 kg Paos + 170 kg Kzﬁlha. This may be due to the
inorganic nature of the potassic fertiliger sdéed. Amongst
the PIC treatments, there was no sigxificmt difference in
available K50. The aVailabnity—;;' Kac in all the treatments
rezained more or less steady throughout the incubation period.
However, raximum remarkable availability of K,( was revealed
at 45 days of incubation in all the treatments. The available
K0 content of soil at the end of incubation neriod was found
to be in the following descending oxder,

C > B >F > E>D>A

Highest level of available K50 was observed in the
treatments of 560 kg N + 340 kg P205 + 170 k¢ Kao/ha and



Table 31 : Changes in the available Ko content in the soll with the addition of press wud cake
and fertilizers in mg/l100 g soll ( averuge of three replications ).

-

Ao 2

Sr. Treatments Days of incubation
No. 2 15 30 L5 T €0 75 90
i. %00 kg N/ ha oclone A 21,00 27.67 26.83 28.08 26.50 24,17 24,75
2. W00 kg I + 170 1)205 + B 43.33 W6.33 4,58 47,08 Lh,92 42,00 45,25
170 kg Kaf;/ha‘
3. 960 kg N + 310 kg Pl + C 41,33 &3.50 47,08 51.50 LW,17 46,33 45.58
170 kg KQO/ha
4, Press nud cake @ 12.5 t/ha 21,50  3.hk2  31.92 33.00 32.08 31,42 27.08
5. Press mud cake € 18.5 t/ha 20,92 32,00 32.50 32.50 31.92 31.33 28.42
6. Press wud cake @ 25.0 t/ha k2 21,12 3$.83 32.50 33.00 ¥.83 32,00 30.17
t1' test . o L e X Ll *s
SL, 1.678  3.235 1.009 0.545 1,771 1.53% 1.074
Cole at § % 5.172 9,909 3.110 1.679 5.459 4,729 3,309
Ceve at 1 7 7.251 13.976 L4.590 2.350 7.651 6,632 L.640

STT

=% Significant at 1 % level,
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%00 kg N + 170 kg F,0g + 170 kg KEG/ha. These two treatments
were highly significant over all other treatments. Higher
available potash was observed in application of PMC @ 25.0 t/ha
amongat the press mud cake treatments, but differences in these
treatments were found to be not significant.

Increased availebllity of K20 in soil was reported by
Prased ( 1974 ) due to application of PMC, GColden ( 1975 )
also made similar observations and reported that application
of PMC incressed the extractable K., Patil ( 1975 ) and
Bawasakar et al. ( 1978 ) also reported that with the increased
doses of PMC there was limear increase in available Ko,

4.3.1.5 Changes in soil yeaction

Changes in soil reaction during the incubation period
are reported in Talble 32.

It was observed from the tahle that neither applica-
tion of inorganic fertilizers nor the increasing doses of PMC
infiuenced the pH of the so0il as very negliglible differences
in pH between various treatments were noticed, However, effect
of long range application of PMC on the soil reactlon need to
be studied.

4,3.1.6 1ffect on electricel conductivity of soil :

The data in yespect of electrical canductivity of
soill are reported in Table 33. It was observed that the
differences due to application of inorganic fertiligers were



Table 32 . The cffect of adaition of press mud cake and fertilizers on soil reaction ( Average
of three replications ).

LT, Treatments symbol Days of incubation .
nNo. 2 15 30 L5 60 75 90
1. %00 kg N/ha alone 7.73 7.73 7.63 7.63 7.67 7.63 777
2. %00 kg I + 170 kg P05 + B 7.70 7.73 7.63 7.60 7 457 7.67 7.80
170 kg KEO/ha
3. 560 kg I + 30 kg p205 + C 7.673 7.67 7.57 7.57 7.63 7.63 7.73
170 kg K,0/ha
L. Press mud cake @ 12,5 t/ha D 777 7.63 7 .70 7 .67 7.63 773 7 .80
5. Press wud cake @ 18.5 t/ba L 7.77 7.67 7.67 7.60 7.70 7.70 7 .87 r
6. Press mud cake @ 25.0 t/ha I 7077 7067 7.70 70?0 706? 7073 7090 ~
tF' test N.Se N, N.S, Nole H,S, N.S. N.5,
Sekia £ 0.045 0.033 0,036 0,041 0.0561 0,030+ 0,071

N.S5. = Non-significant.



Table 33 : The effect of additlion of press mud cake and fertilizers on electrical conductivity
of soil in mmhos/cm ( iverage of three yeplicatlons ).

53 o
No.

e

Treatments

e

i.
2.

3.

o

400 kg i/ha alone

170 ke o/ma ¢ 2%
370 kg x/ma E 2% ¢

F4
Press mud cake @ 12,5 t/ha
Press mud cake @ 18,5 t/ha

Press mud coke @ 25,0 t/ha

11" test
Leii, at 1
C.b. at § &%
CalbBt 1 %

Synbol _ vays of w‘inc:‘;}ég.j;}on N

2 15 30 Ly " 60 75 90
040 0.66 0.78 1.02 1.09 1,06 0.91

0.84% 0.93 1.00 1.2 1.22 1.15 1.37

C 0.97 0.97 1.16 1.32 1.28 1.27 1.82
D O+l 0.61 0.73 0.8% 1.02 0.73 0.8%
E 0.3 0.53 0.64 0.88 0.96 0.60 0.70
I 040 0.53 0.57 0.57 0.66 0.61 0.6%

» ik - = N.S. e *x

0.123 0.051 0.,05%% 0.13% 0,130 0.18% 0.156
0.378 0.158 00168 0."“'11!' - 00567 Oo)"'79
- 0.222 0.235 - - 0.795 0.67%

8IT

*x Significant at 1 ¥ level.

.S, = Non-significant.

* Significant at § 7 level,
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significant over PMC treatwents, Higher walues ranging from
0.91 to 1.82 mmhos/cm were observed in inorgenic fertilizer
treatments, while lower values ranging from 0.6+ to 0.84% mmhos/cm
were observed in treatwents of press mud cake at the end of
incubation period. It was further observed that with the eppli-
cation of increased doses of inorganic fertiligers there was
linear increase in electrical conduct.ivity}. vhile in the treat-
wents of PMC there was linear decrease in electrical conducti-
vity with increased doses. Zende ( 1968 ) reported that the
incorporation of PMC reduced total soluble salts from 1.70 to
l1.32 per cent at the end of incubation period, Bawasakar,

et al. ( 1978 ) in their field experiment observed the redu-
ction in salt content due to application of PIC over inorganie
fertilizer treatments,

%.3.1.7 Effeet on CaCO3 content of soil :

The data in respect of periodical CaCO3 cantent of
soil presented in Table 3} revealed that neither the applica-
tion of inorganic fertilizers nor the application of PMC doses
influenced the CaCO3 content of soll as the very negligible
differences between the various treatments werec obsexrved. The
level of CaCO3 content in the soil remained more or less
steady throughout the incubation period.

4.3.2. Effect on biological properties of soil

The effect of application of inorganic fertiligers

and PMC on soil microflora was studied before commencerent of



Table 3¢ :

e

Lffect of addition of press wud cake and fertilizers on calclum carbonate per cent of
soll ( Average of three replications ).

0ct

Sr. TIreatments S ymbal Days of incubation
Yo, 2 15 30 L5 €0 75 90
1. 400 kg N/ha alone A 7.80 8.93 8.80 8.93 8,57 8.67 7.83
2. bOO kg I + 170 kg E 5 + 8.0 8,90 8.43 8,90 8.40 8.63 8.47
170 kg X O/ha
170 kg K50 0/ha
4, Press wud coke @ 12.5 t/ha D B.60 9,30 9.03 8.90 8.50 8.47 8.37
5. Press mud coke @ 18,95 t/ha E B.53 9,26 8.93 8417 3.50 9.13 8.47
. Press mud cake @ 25.0 t/hae 3 8.k7 9,53 9.30 2.17 8.60 8.47 8.03
ti: 7 test N.S., s H.S. NeS, Neb, N. S, N.S.
Ledg & 0.187 0.125 0,209 0,308 0,10+ 0.205 0.30
C.b, at 9 % - 0.387 - - - - -
* Siegnificant at 1 % level. NS, = Non-significant.
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incubation, at 60 and 90 days of incubation,

The data in this respect are reported in Table 35.
It would reveal that the fungl, actinomycetes and azotobacter
population decreased whereas the bacterial end total micro-
flora increased remarkably at 90 days of incubation in diff.
erent fertilizers and PMC treatments, The Azotobacter popu-
lation is graphicelly presented in Fig, 7-B.

It was also interesting to note that the incorpora-
tion of PMC showed spectacular increase in Azotobacter popu-
lation over the inorganic fertiligzer treatments. This is an
additional advantage of nitrogen fixation through non~symbiotic
bacteria on application of PMC in soil,

The maximum population of mieroflora at 90 days of
incubation indicated better mlcrobial decomposition of organic
natter from PIC eventually resulted in increased availabil ity
of nutrients, It way be therefore inferred from this, that
it is necessary to incorporate the PMC in to the soil 60 to
90 days before planting for better results.



Tabie 35 : Effect of addition of press mud eake and fertilizer on soil ricroflora at different

periods of incubation,

oSr. Treatments Total Fungl tActinomyce- : Iacteria : Azotobacter
No. mcroflora tes
(10%) (107 (10°) (16%) (10%)
Days T 60 19 160 : 90 : 60 : 90 : 00 : 90 : 60 t 90
Eefore incubation 5,17 4,25 0.25 0.65 0.02
1. 400 kg N/ha alone 39.86 63.72 3.00 1.50 1.25 0.7% 35.5° 61,40 0.1 0,07
2. b0O kg N + 170 kg 32,55 93-66  3.50 1.25 1.75 1.00 27.25 91.37 0.05 0.0k
}?235 + 170 kg z;ao/ha
3. 560 kg N + 340 kg 28.60 73.17 1.75 1.75 1.50 1,12 25.25 75.25 0.10 0.0% v
Po0g + 170 kg £,0/bha e
%. Press mud cake @ 43,66 58,97 7.00 1,12 1.5 1.00 &0.00 56.795 0.16 0.10
12.5 t/ha
5. Press mud cake @ 27.53 63.81 1.7 1.67 1,00 0.87 2.5 61.12 0,18 0.1%
18.9 t/ba
6. Press mud cake @ 26.70 61.30 75 1.50 1.29 1.25 20.50 58.37 0.20 0.18

25.0 t/ha
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CHAPIER 5

STMMARY AND CONCLUSIONS

Press Mud Cake is a bye-product cf sugar industries,
It is organic in nature and quitc rich in Hitrogen, Phosphorus
and Potash, iecycling of this organic vaste in agriculture
would help in efficient utilization of natural resources
instead of more dependence on fertiliger. The sugar factories
are facing the problem of disposal of this press pud cake,
Recently few progressive famers aye using it ac a source of
organic matter to minimize the use of fertilizer.

It is, therefore, felt necessary to enalyse the press
nud cake for its quality and its effect on soil properties and
ultimately on yield and quality of sugarcane.

In order to study the quality of press pud cake large
nuwber of samples were collected from variows sugar factories
of Naharashtra at about monthly intervals during crushing
season of 1977-78. These samples were anslyscd for moisture,
pH, electrical conductivity, orgenic carbon, total nitrogen,
total 1205, total K50 and CaCOB.

To study the residual effect of press nmud calks on Soil
property, yield and quality of sugarcane and uptoke of nutri-
ents; a fleld experiment on adsall sugarcane with CO,740 was
conducted at Sugarcane Research Station, Padegaon,during 1975-77
with six treatments : three levels of inorganic fertilizers and
three levels of press mud cake treatments.

The residual effect ( without any addition of fertilizer



124

or press mud cake ) on Adsall Sugarcane with CO,740 was studied
at the sige during 1977-79 by following the sape randomization
and with the sape treatments in the previouws experiment, The
various biometric observations, soll studies and uptake studies
at various stages of erop growth were recorded and yield of
sugarcane and quality of Jjuice at harvest werc studied,

Incubation studies werc carried out aon the basis of the
treatments of the fleld experiment to study the mineralization
of nutrients especially Ritrogen, Phosphorus and Potash. During
the incubation period, soil samples were collected at an interval
of 15 days upto 90 days and they were analysed for organic
carbon, NH -N, N0'3-N, available : 2Cg and K50, pH, electrical
conductivity and CaCOB. 501)1 microflors beforc the start of
incubation, at 60 days and at 90 days of incubation was also
studled.

The findings of the present inwvestigation carried out
under laboratory and field conditions are summarized below :

5.1 Quality of Press Mud Cake

1. The maximum fresh moisture of press mud cake samples
wvas 78,03 per cent.

2. then moisture content of fresh press mud cale was
high the pH of it was low ehereas the electrical conductivity
was high,

3. Trhe pean pH of fresh press mud cale samples from
various factories was 5.66,

4. The electrical conductivity of fresh press wud cake
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samples determined from the filtrate was more than that of in
suspension,

5. The organic carbon, total nitrogen, total P205, total
ko0, pH, electrical conductivity and Caco3 contents differyed
videly in press mud cake samples received from various sugar
factories of Maharashtra. There was no much difference due to
monthly intervals during the cxrwhing period.

The chemical composition of air dried press rmud cake
from various sugar factories of Maharashtra studied in this
investigation are summarised below :

sttt

5r, Chemical composition Range for Range for Ooverall
No. 1in respect of various monthly nean
foctories inteivals

1. Organic carbon (%) 26,37-38.0% 32.58-34,96  33.98
2. Total Nitrogen (%) 1.39- 1.96 1,56~ 1,70 1,63
3. Total Py0g (%) 1.8 3.31  2.46- 2.69 2.52
k. Total K50 (%) 0.38- 0.76 0.51- 0.59 0.59
5. pH (PMCiWater 1:7.9 ratio) 5.3 6,90 6.29- 6,50 6.ls
6, Llectrical conductivity

in suspension (umhos/cm) 1.61- 3.60 2.4y~ 2,98 2.62

7. 1lectrical conductivity
of filtrate (mmhos/cm ) 2 016- 11'032 3015— 30’4’7 3 .35

8. CaC03 () 2,92~ 6,82 L.~ 5,30 L7k

5e2 liesidual effect of press mud cake end inorganie fertilizers
5.2.1 sSoil studies

1. Maximum organic carbon content of soil was noticed in
press mud cake treatments over inorganic fertilizer treatments,

Linear increase was observed with the increassed doses of press
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mud cake, The organic carbon content of soil was reduced

with the advance age of the crop.

2. Press pud cake treatments showed linear increase
in total nitrogen content of soil. Wwith the advance age of
the crop the nitrogen content was reduced.

3. The C/N ratio was not much influenced by press mud

cake treatments but recained wore or less stcady.

k., The phosphate avallability increased in the residual
effect of the press pud cake treatuments.

5. The available Kao content wes inercased with
increasing doses of inorganic fertilizers as well as press mud
cake treatowents.

6. <The soil reaction was not ruch infiuenced by
inorganic fertllizer and press mud cake treatments,

7. The electrical conductivity was decressed in all
the treatments with the advance age of crop., lMaximw decrease
in electrical conductivity was noticed in the treatwent of
12.5 t/he and 18,5 t/ba of press mud cake at harvest. |

5.2.2 Nutrient content and uptake per hectare

1. Maxioum nitrogen content in stem and in crown st
grand growth and at hayvest was noticed in the treatment of
press mud cake applied at the rate of 25,0 t/ha.

2. 411 the treatments showed more or less same trend
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in respect of P205 content of stem and crown at grand growth
stages however, highest I’2<;5 content in stem and crown at
hayrvest was noticed in the treatment of 25.0 t/ha of press
nud cake,

3. Maximum Kao content in sten and crown was found
in treatwents of 12,5 t/ha and 25,0 t/ha of press mud cake
at grand growth stage, However, at harvest, trcatment of
400 kg ¥ + 170 kg Folg + 170 kg X,0 per hectare chowed the
highest Kaﬂ content in stem and crown.

Ik, with the increasing doses of inorganic fertiliger
treatoments and press mud cake treatments the uptake of RN,
?2@5 and Kao at harvest was increased.

5. Meximum uptake of N and i'a(’s rér ton was recorded
in the trestment of 25,0 t/ha of press mud cake, The highest
K, uptake per ton was observed in the treatwent of 50 kg N +
340 kg P205 + 170 kg K, per hectaye.

5.2.3 Yield and quality of sugarcane

l. Increased yields were noticed in press mud ceke
treatments over inorganic fertilizer treatments.

Highest willable height, number of internodes, girth,
average welght of cane and number of rillizble canes per
hectare were recorded in treestment of 25.0 t/ha of press mud
cake which contributed in increase in the cane yleld wJ the
paximum extent i.e, 62.53 t/ha.
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2. Coumercial cane sugar was also found to have been
increased with the use of press mud caske over inorgsnic ferti-
lizers,

3. Maximum brix, sucrose, purity and comrercial cane
sugar in juice were observed in the treatwent of 18.5 t/ha of
press mud cake which indicated the improvement in julece quali-
ty over inorganic fertiligers.

b, Press mud cake tyeatments showed lowest N/P205
ratio and less ash (mineral watter) per litrc of julce which
showed that these treatments produced good gquality of Juice
as against inorganic fertilizer treatments,

5.3 Soil incubation studies

1. Xeedy availability of NH -N was observed upto 15
days of incubation period in inorgenic fertilirer treatments.
However, the availability of NH;-N was recorded moTe or less
cons tant throughout the incubation period in press mud cake
treatments indicating slow release of NH‘}N. Higher availa-
bility of NH-N was noticed in press mud cake treatments at
the end of incubation period.

2. More agccelerated nitrification was noticed in
inorganic fertilizer treatments than press rud cake treat-
ments throughout the incubation period.

3. High organic carbon content was found in all the
press mud cake treatments than inorganic fertillcer treatwents
throughout the incubation perlod. Upto 30 days of incubation
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period there was incresse in organic carbon cantent and
thereafter gradual decrease in organic carbon content was
noticed with the advancement of incubation period,

L., Phosphate avallability was greater in press mud
cake treatments and it was increased with the advancement of
incubation period.

5. Availability of K,0 was more in inorganic ferti-
lizer treatpents. The waximum avallability was noticed at

45 days of incubation period.

6. The soill reaction wes not much affected throughout
the incubation period.

7. Lineaxr decrease in electrical conductivity os soll
was noticed with increased doses of press mud coke treatments,

8. The level of Ca003 content in the soil rerained
more or less ( 7.80 to 9.53 ) throughout the incubation period.

9. Press mud cake treatments showed spectacular
increase in Azotobacter population over the inorganic fertiligzer
treatments., This 1s an additional advantage of li-fixation
through non-symbiotic bacteria on application of press mud
cake in soil.

Based on the above investigation, it is concluded
that press wud cake 1s a good source of organic nutrients
especially nitrogen and phosphate, PMC produced by the various
sugar factories in Maharashtra varies to certoin extent in
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its quality. The PMC is a good source of orgenic matter to
the crop like sugarcane and it not only supplies nutrients

to the crop but also bullds up the fertility as indicated

by its residual effect, PMC not only increase:s the yield of
second crop taken after main crop but also improves the
quality. The use of optimum quantity of PMC to the crop
like sugarcane may be encouraged. The increase in the micro-
flora especlally of Agotobacter in soll was zlso noticed with
the application of press mud cake to soll.

Guldeline for future work on press mud cake

The studies on the application of PMC to short duration
irrigated and rainfed crops may be initiated since PMC has a
speclal role as organic source and in nutrient supply and soil
fertility built up. In order to hasten mineralization process,
waxy portion from PMC may be required to be removed. The
studies in that direction are also recuired to be carried out.
slmilarly the avallability of micronutrient status needs to

be assessed,
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Statewise sugarcane, sugar and estimated press mud cake (PMC)

Appendix

-1

production during 1977-78,

35 B State ”"' * “x Lgtimated PMC
No. tugareane  Sugar production
production produced 1000 MT —
'000'MT 'O0C'MT According to
2.5% i 3.08%
1. Assanm 1k30 7 3575 42,90
2. Andhra Pradesh 13268 405 331,70 398,04
3. Bihar 4958 286 123.9% 148,74
4. Goa - 9 - -
5. Gujarath 87 309 87.18 104,61
6, Haryana 8970 148 224,25 269.10
7. Kerala 410 23 10.25 12,30
8. Maharashtra 23320 2096 583.00 699.60
9. Madhya Pradesh  239%% 69 59.85 71.82
10. Karnatakae 11120 571 278.00 333.60
1l. Nagaland - 8 - -
12, Orissa 2600 17 65,00 78,00
13. Punajab 6520 99 163,00 195.60
1%, Pandicherry 187 23 4.68 5.61
15, Rajasthan 2825 by 70.63 84+.75
16, Tamilnadu 17160 466 429,00 51%.80
17. Uttar rradesh 80756 1862 2018,.90 422,68
i8. U,p, Last - W75 - -
19. U,p, West - 62+ - -
20, U.F, Central - 763 . -
21, Wwest Dengal 1812 LTS L5.30 .36
Others 4l - 10.28 12.33
Total for India 181628 6457  4540.70 5448, 84

» Indlen Sug, 1978, 2B(7) : 4g¢9-52/.
** Calculated on the besis of Shri I,K, Patil Ce-op.

sug. 8()

¢ 183.189.



Auandix-n

Number of sugar factories in operation, sugar, molasses,
estimatecd bagasse and press mud cake, production in
India and Maharashtra State during 1977-78.

&r.No, Particulars India Mahayashtra
1. * Nupber of sugar factories
in operation 286 66
2., * Cane crushed ('000! MT) 67288 19245
3. * Sugars produced ('000' MT) 6457 2096

4, Molasses avallable('Q00' MI') 2971 -
5. *» bstimated bagasse production

(30 ¥ cane crushed 20186.40 5773.50
6. =**Igtimated press mwud cake

production

(2.5 % ) {(1000"™T) 1682,20 481.13

(3.0 &) ('QOO'MT) 2018, 6k 577.3%

* Indlan Cug, 1978, 28(7) : 489 s21.

** Calculated on the basls of Shri M.K. Patil,
Co-op. Sug. 8(4) : 183-189,



Appendix- IOl

Climatic parameters during the experiméntation at the Meteorological
Observatory at the Sugarcane Research Station, Padegaon.

sr. Month Tempe rature Humidity Lva Rain- No.of
No. oc % rat fall d:ainy
e~ — per ys
Max, Min. @8am 3pm day
mm ]

1, August, 1977 29.9 21.2 87 63 4.9 50,7 15
2. weptember 30,5 19.6 89 52 5.8 31.2 110
3, Cctober 32,2 17.3 86 39 5.8 61.9 7
4, November 29.9 18.4 90 53 3.8 129.6 10
5, December 2.1 10.5 93 Yo 3. 9.6 2
6, January,1978 28.5 10.9 ol 39 3.7 %,0 2
7. February 31.2 11.8 87 28 5.6 17 1
8. March M 249 70 19 8.5 k.2 2
9. April 37.% 19.7 69 2 5.5 22.7 3
10, Fay 36.9 21.7 7% 30 9.6 l02,7 1o
11, June 30.9 2,7 87 59 5% 60.1 13
12, July 28.8 21.6 8s 63 5.l 5.8 12
13, August 27,6 21.2 87 71 4,2 79.8 26
1%, Scptember 30.2 19.9 90 56 5.1  197.% 16
15. October 30.% 17.9 L2 4.9 ™, 2 Vi
16, November 30,1 16.6 L6 3.7 66.2 5
17. December 28,2 12.0 L3 3.5 l.0 l

18, January,1979 30.1 13.2
19, February,1979 31.5 11.3

v3I8weS

35 .5 NO -
25 6.5 M -

872.8 12

i o - - -




Aprendix- IV

* (a) Effect of graded levels of PMC and inorganic fertilizers on yield and quality of
sugarcane (Adsali~.l975)

sr. Treatments Symbol Gemmina- Av No.,of Plant Yield GSucrose Purity CCs

No. tion at tillers/ popu-
8th week hill lation
at har-
vest
(%) (000) (t/ha) (.7) (%) (t/ha)
1. 400 kg N/ha alone A 78. bk 1.72 100.6 107.99 19.88 91.5% 15.26
2. 400 kg N + 170 kg B 86.20 1.77 112.3 l1l2aa.43 18,96 g3.11 17.41
3. 560 kg N + 340 kg C 81.83 1.76 116.3 125.53 19.66 93.6% 17.81
P,0c + 170 kg K,0/ha
275 2
4, Presg mud cake @€ D B86.57 1.73 104, 116.11 20,26 .85 17.02
12.5 t/ha
5. Press mud cake @ E 87.66 2.16 107.6 105.11 20.23 89,54 15.2
18.% t/ha
6. Press mud cake @ F 86,76 1.72 l02.2 107.82 19.10 93.26 1%.03
25.0 t/ba
Q,E. :_ - - - 5.60 0.2!15
G.D. had - - N.So 0062

BYAI~XTpPpuasaddy

* patil, et al. ( 1978 ). Indian sug, 27 (10) 3 711-714,



Appendix-1IV. )

* (b) Leonomics of incorporation of graded levels of press mud cake and

inorganic fertilizers,.

Sr. Treatments Sygbol Income from Cost of Net Increase ¢ increase
No. sugarcane produ- profit in net in net pro-
ction of profit fit over
sugarcane over tre- recoucended
atment 2. dose
(recommen- (Tr, 2)
Es./bha Es./ha Es./ha ded dose)
1. 400 kg N/ha alone A 15063 9587 5476 -289 -5,01
2. 400 kg N + 170 kg Fp05 B 17000 11235 9765 - -
+ 170 kg :"':afj/ ha
3. 560 kg N + 340 kg P05 C 1757% 13157 Wel7 -1348 -23.38
+ 170 kg KZO/ha
L, Press pud cake @ 12.5 t/ha 16255 9033 7222 +1467 +25.26
5. Press mud cake @ 18,5 t/ha 14804 8601 6203 +438 +7.60
6. Press mud cake @ 25.0 t/ha F 15099 8336 6759 +994L +17.2%

& Patil, §_§ ﬂo ( 1978

)

’/»

Indian Sug. 22(10) : 711-71k.

(AI-xyIpusddy




Auendix-lif,&(

** (¢) ILffect of PMC and inorganic fertilizers on chemical properties of soil.

ST
No.

Treat-
zents

3

: Org.carbon £ :NCS-N mg/100 g4V P, 0g mg/100g: 4v.K,0 ng/100 g : Ec mhos/cm

(symbol) :i.U.:G,G.s H. :E U.:G.G.:H.  :T,0.:G.G.,sH, :L.0, :G,G, :H, 1F,0,:C,G.3 H.

1.
2.

A
B
C
D
E
E

0.75 0.80 0.9% 6.9 1.6
0.75 0.80 .86 8.2 1.W
0.76 0.82 0,92 4.5 1.1
0.89 0.8% 0.82 2.5 0.5
0.71 0.88 .98 1.% 0.2
0.89 0.83 1.07 1.5 0.7

2.2 5.0 3.75% 5.50 18,75 18.25 18.25 0.46 0.16 0.19
2.2 5.0 %.00 5.00 21.25 23.25 23.79 0.45 0.19 0.19
1.9 5.0 2.50 5.00 20,75 22.00 22.50 O 0.27 0.22
1.6 7.5 5.00 9.00 20.00 17.00 23.25 0,32 0,19 0.20
1.9 5.5 3.75 1025 16.00 18.25 25.00 0.30 0.23 0.21
1.6 9.0 3.75 10.00 18,25 18.75 23.75 0.7 0.2 0.19

L,U, = At earthing up,

CeG. = At grand growth, H = :it harvest,

** Dowasakar, €t al. ( 1978). Indian sug. 27(12) : 807-810.

(NI ~xtpuaddy



Appendilzx- IV(d)

** (d) Total nutrient contents at different growth stages in sugarcone and uptake kg/t at harvest,

ﬁf, n:g:%:. i N (@) : Py0g (2 2 K0 (4D : %t?ygt harvest

(Symbol) ' 4. 16.G. : H. L.U. : G.G. : H. :1.U.: GG. : H. :H 7205 : K20
1. A 1.6 1.00 0.85 0.25 0.39 0.56 1.64% 2.6 1.06 1.09 0.93 1.79
2, B 0.98 0.92 0,95 0.2% OM1 0.8 1.52 2.35 1.01 0,79 0.93 2.51
3. ¢ 0.88 1.18 0.82 0,23 OM4h 0.50 1.67 2.22 1,00 0.91 0.80 2,22
b, L 0.% 0.98 0.81 0,21 OM5 049 211 2,19 1.03 0.8% 0.8% 2.20
5. I 0.90 0,96 1.08 0.25 048 0.52 1,58 2.29 1.00 1.05 1.13 2.93
6. F 0,72 0.92 0.80 0.25 0.50 0.59 1.52 249 0.99 1.2 1.32 2.71

(MAT ~xTprpuasddy

LU, = At earthing up. G.G, = At grand growth, I = .t harvest.

** Bawasakar, et al. ( 1978 ). Indian Sug. _22(12} : 807-810.




Appendix- IV (8)

** (@) Chemical analysis of Juice at harvest,

Sr, Treatments Symbol N PG N/P205
No. __mg/100 g ratio
2. 400 kg N + 170 kg Polg B 53.8 45,6 1.3

+ 170 kg Kzo/ha
3. 560 kg N + M40 Kg F;0,  C 5.9  52.1 1.1

+ 170 kg K20/ha
L4, Press mud cake @ 12.5t/ha D 53.1 49,2 l.2
5.Press mud cake @18.5t/ha E 68.5 59,7 1.1
6.press mud cake @25.0t/ha F 70.1 ¥6.7 1.5

** Bawasakar, et al. ( 1978 ). Indian .ug., 27(12):807-810.
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