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CHAPTER 1 

INTRODUCTION 



CHAPTER 1 

I N T R O D U C T I O N 

Sugarcane ( Saccharine of fie inarms L. ) crop is grown 

extensively on an area of 3.22 million hectares in India and 

0.25 million hectares in Maharashtra S ta te , sugarcane crop 

and ultimately the sugarcane industry commands an unique 

position in the socio-economic structure and s t a b i l i t y of 

India. I t has played a v i t a l role In bringing about the 

desirable soeio-eeonoffiic upliftaaent of the rural l i f e of the 

sugarcane growers. 

The sugarcane crop exhausts a large quantities of 

nutr ients via? Hf P2°5 a n d K2° f r o l s it*e S o i i » " ** s t a n d s 

in the f ie ld from 12 to 18 months depending upon the planting 

season. I t requires a large expenses on f e r t i l i z a t i on . Hence, 

the judicious tnanuring and fe r t i l i za t ion i s required to laeet 

I t s nut r i t ional requirements without adversely affecting 

phys ico-chemical and biological properties of so i l to achieve 

higher productivity. However, the ultimate product is sugar 

which does not contain any of these nutrients added. 

In the present pl ight of f e r t i l i a e r shortage, especially 

of phosphate and potash which are Imported and need huge foreign 

exe hange any reduction in f e r t i l i a e r use without concomitant 

decrease In yield in cane would obviously be welcooe t o the 

sugarcane cul ture . The use of organic manures, agricultural 
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and Industrial waste products have ccaae to l ioe l ights and 

as glased an unequivocal eminence. There I s no other alternative 

than to use these waste products. These wastes wi l l include 

a l l kinds of organic ©anuses* organic so i l aoendants and soi l 

conditioners e t c . which wi l l f e r re t the way for t he i r proper 

disposal. Xiaeycling of these organic wastes in agriculture 

would help in eff ic ient u t i l i za t ion of natural resources 

Instead of mom dependence on f e r t i l i s e r . The sugar industry 

waste product l ike press sud caks ( PKC ; in -JtiSs respect can 

not be an exception. 

In sugar factory, af ter Bill ing of canes the raw Juice 

is processed by adding specific quantity of t r ip le superphosphate 

{ isp ) solution ( Fig, 1 ) , then heated and further processed 

e i the r by carbonation or sulphlt&tlea process. The icspurlties 

are se t t l ed in the form of mud in Dorr, fhe rsud is talsen out 

in mud miser where bagasse is mixed and the Gate r i a l is collected 

i n uud tank. The sase material is deliveied to CHwr ( f i l t e r 

press) where the cake buil ts up, and af ter washing, the cakes 

are pa r t i a l ly dried and discharged through the Oliver which i s 

commonly known as press taud cake. I t is also called as f i l t e r 

sud, f i l t e r cake or Cachasa ( Haines, 196I ) . 

ji'he press »ud cake consists of mixture of sugarcane 

f ibre , sucrose, coagulated col loids , album inoides, waxy material 

and other insoluble so l ids . Physically, i t Is a soft spongy, 

lightweight material of dark brown to black colour generally 

containing from 55 to 70 per cent moisture as I t eooss out fro® 
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tlie sugar factory ( l oc . e i t }. Press mud ealas Is a rich 

source of organic carbon, H, PgO^ and K2o. I t contains 1 to 2 

per cent N, 2 t o h per cent P^O* and 0.5 to 1.5 per cent KgO. 

I low a days, in shortage of inorganic f e r t i l i z e r s , i t can be 

best u t i l i zed in sugarcane manuring. 

The production of sugarcane in India is about 181.63 

million tonnes and i f a l l the cane is crushed in sugar factory, 

i t i s estimated that about ^.fft- to 5»**5 Bill ion tonnes of 

press Esud cake wil l available every year. This can mostly 

meet the organic manure requirements as ve i l as the nutr i t ional 

requireicents of the sugarcane crop. Bawasakar, e& a l . ( 1978 ; 

pointed out that with 2.00 per cent t o t a l nitrogen, 3.00 per 

cent P20c and 1.5 per cent Kg0| 3 million tonnes of press and 

cake would provide 30,000 tonnes of nitrogen* 90,000 tonnes of 

phosphoric acid and M-5»G0Q tonnes of potash. The use of this 

indigenous by product can act as a substitute for a r t i f i c i a l 

nitrogenous, phosphatic and pot as s ic f e r t i l i s e r s ; can thus 

save a large amount of foreign exchange which would be required 

to be spent on the imported inputs. 

There are nissber of reports regarding the u t i l i sa t ion of 

press mud cafce as organic canure. However, these are not field 

observations supported by systematic basic s tudies . Progressive 

fa users are also using i t as a source of organic znatter and 

sugar factories are se l l ing i t a t noaiinal pr ice . I t is 
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essent ia l t o ascertain i t s quality during crushing period and 

the var ia t ion in eheisic&l composition as a consequence of 

&lfffejent locat ions . 

The experiments conducted a t Jagadhari Sones a t 

Bandhanpuri ( Anon. 195&~^ ) snowed the beneficial effects of 

application of press isud eaie on yield of sugarcane. Misra 

{ 1968 ) noticed the Increased yield of sugarcane and sugar 

v i t h the Incorporation of press laud cako. Golden, e j &L-

( 1959 } and P a t i l ( 1975 ) also observed the s imilar resul ts 

in the i r s tud ies . 

lumber of werls&rs reported beneficial effects of 

organic manures on one or th© other succeeding crops and ©n 

s o i l propert ies . However, the PMC has not been studied consi­

derably in th i s respect. Hashimoto ( 1971 ) fros Japan 

observed the beneficial effect of FIK on growth and yield of 

subsequent crops of wheat and potato and on ava i lab i l i ty of 

nu t r ien ts . Boyd e t a l . , ( 1972 ) from Botbaested Esperiaental 

s ta t ion { O.K. ) studied the resioual effect of four foam of 

P f e r t i l i s e r , Bawasalsar ( 1976 ) observed the residual effeet 

of penic i l l in Bsyceliuio residue on growth and yield of dry 

©atter of malsse. ijfelwande ( 1976 ) a lso reported the encouraging 

beneficial residual ef lee ts of edible and non-edible cafces and 

fe r t i l i ze r s on yield of graia and on so i l f e r t i l i t y ^ Few worters 

reported the residual effect of press wad cake on the agronomic 

aspects of sugarcane. However, references on systematic studies 
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on the residual effect of the incorporation of piess mud cafce 

on s o i l are scare . 

The experiment conducted a t sugarcane aeseareh Stat ion, 

Padegaon ( Anon. 1977 ) on Adsall cane with Co-?1*) shoved that 

the press mud cake was equally ef f ic ient to f e r t i l i s e r s . The 

treatments of PMC increased the yield as well as net profi t 

over recommended dose of inorganic fe r t i l i ze rs ( P a t i l , f j aJU 

1978 ) . I t was also further reported that ava i lab i l i ty of » , 

VpOe, K2o and uptafee of nutrients were also increased as a 

consequence of incorporation of press mud cafee < BawasaJsar, 

fiJt & • 3.978 ) due t o high nutrients supplied throu#i PMC. I t 

was further f e l t necessary to study the residual effect of 

press end cake on succeeding crop of sugarcane. 

With this background in view the deta i l investigation 

with the following objectives were undertaiajn a t sugarcane 

Research s ta t ion , Padegaon during 1977-79• 

1 . fo study the quality of p*ess said calss produced 

from various sugar factories in Maharashtra in respect of 

nutr ient s t a tus . 

2. To study the lesidual effect of application of piess 

EHid cafee on yield and quality of sugarcane and uptake of nutrients . 

3 . fo study the effect of press mud cafce on s o i l proper­

t i e s under laboratory and field conditions. 

The results of these imrestigatlons are cocipHed, 

discussed and ©©bodied in this report . 



 
 
 
 
 
 
 
 

 



CHAPTER 2 
REVIEW OF LITERATUREE 



B£ T I E W OF i l T E B A T U R E 

-Che present strategy of fertilizers bos &ade the tamer 

to bake the use of organic and Inorganic sources of Lanurlag 

a©re judiciously with a view to obtain profitable tococe by 

reducing the major cost incurred on these inputs. Sugarcane 

being a long duration crop as compared to o t t e r food, steple 

and fibre crops the nutr i t ional requirements of sugarcane are 

high. .These requirements are to be cet by impregnating the 

s o i l with organic aanures and inorganic f e r t i l i s e r s without 

impairing the physico-toiologlcal f e r t i l i t y of s o i l in order 

to obtain sustained production of sugarcane yield. 

Because of intensive agricul ture, the demand of the 

organic manures is increasing from time and on. The present 

sources of organic rsanures l ike I.X.M., fart: coepost are found 

to be inadequate to meet these requirements. lie nee, i t has 

necessiated to explore other al ternate sources of organics. 

fhese iaay be agricul tural wastes and other agio-industrial 

•wastes. 

Considering the substantive acrage under cugarcane 

cult ivation and increasing percentage of sugarcane u t i l i sed 

for crushing by the sugar industry? i t has obviously given 

rtee to large amount of f i l t e r press mud corx.only known as 

Press Kud Cake ( PMC ) which is a waste product of sugar 
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Industry where i t has Jaeects© a problem of disposal. The reeent 

awareness of the u t i l iza t ion of th is waste product in sugarcane 

culture has cultivated in teres t awon^t the cane cul t ivators . 

Different aspects of orgaaies including na t , compost, 

edible and non-edible cakes, faun waste, Indust r ia l wastes e t c . 

have been reviewed by several worteers ( Kalls l , 1902? wakassan, 

1938? Breanar, 1951, 195**-, 195% Broadbent, 1953, 19555 Dawson, 

19%\ -Alexander, I96I5 Reheja and Mann, 196I; i^tbaeh and Mehta, 

1963| Bawasakar, 1966? Baheja, 1966f Jelbeck, 1965? 2»nd»» 1970? 

Gaur, e£ ajL. 1971? Warkhede and Beshpande, 197^5 Besbiaane and 

Savant, 1975! Viiaal, 1975? 2andsf 1975; P a t i l , 1975? lelwande, 

19i?7 ) . rhey have found that the addition of these organicsare 

beneficial towards the so i l f e r t i l i t y and productivity. They 

have also useful for maintaining the physical s tatus of s o i l . 

The PMU being a waste product of recent origin, ^w 

efforts have been made in this direction to study i t s effects 

on so i l propert ies , yield and quality of cane and i t s residual 

ef fec ts . In th is chapter, an effor t is made to review the work 

on PMC under different topics as mentioned below. 

2.1 production 

2.2 Availabili ty 

2.3 Chemical composition of PMC 

2.**- Potential uses 

2.H-.1 Industrial uses 
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2.*K2 Agricultural iralue - i ) as nutrient source 

i i ) as aiaenctaent 

(influencing the fo3J.owlng -

2.^.2.1 Cane yield 

2.h*2.2 Quality of can® juiee 

2*h.2.3 %take of nutrients 

2.**.2.l*> Availabi l i ty of nutrients 

2.%.2.5 Physico-chemical properties 

2.U-.2.6 Biological properties 

2A.2.7 Kesidual effect 

2A.2 .8 As s o i l aesendBsent. 

2.1 Production ; 

Bamos ( I96I ) reported that the quantity of f i l t e r cafe© 

produced depend upon the type of f i l t e r presses used in the 

f i l t r a t i on process. The studies carried out by hira in Puerto 

Bieo with new f i l t r a t i on process showed that 3.78 tons of 

f i l t e r cake was produced per 100 tons of sugarcane. 

Bangur { 1976 } reported that 3 million tons of press 

isud cafee was produced annually in India. Pa t i l ( I976 ) 

reported that a factory produces 2.5 to 3.0 ce t r i c tons of 

press mud cafese when 100 tons of sugarcane is crushed. 

2.2 A-milablilty 1 

Of the t o t a l sugarcane production in India , Uttar Pradesh 
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produced. M*,**6 per cent of sugarcane being f i r s t and laharasbtra 

State produced 12.8W- per cent feeing second In India ( Anon. 

1978 ). Maharashtra State vm the f i i e t In sugar production 

followed by TJttar Pradesh. According t o tee estimates of press 

pud eate production during 1977-78; these two States were tbe 

f i i s t two States produced 20.19 to 2*f.23 lakh tons ( Uttar 

Pradesh t and 5*83 to 7.00 lakh tons ( Maharashtra state ) of 

PMC. India produced h.fk Bil l ion tons to 5.*f£ Bill ion tons of 

PIC. Statewiae avai labi l i ty is reported in Appendix I» 

The number of sugar factories in ope ration? sugar, 

Eollasses and estimated pxess mud cake and baggasse production 

i n India and Maharashtra during 1977-78 are given in Appendix I I . 

PMG production in India and Maharashtra on 2.5 to 3.0 per cent 

estimation are 16.82 to 20.19 and **.81 to £.77 lakh tons per year. 

2.3 Chemical composition of press and cake < PMC 

The main factors responsible for the chemical composition 

of PMC produced free the sugar factory depend upon the variety 

of cane, climate and so i l ( Haines, 1961 }. Another ioportant 

factor is the process adopted for c lar i f icat ion of cane Juice. 

There are mainly two process of manufacture of sugar v i z . , 

Carbomtion and aulphitation ( Spencer, ejj a l . , 1905 ) . In 

Maharashtra State almost a l l the sugar factories are adopting 

the sulphitation process. The press oud produced from sulpht-

t a t ion process contains more sulphate and carbonation contains 

Bore of l i ec ( Garg, e£ a l . , 1971 ) . 
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Agarval { 1951 ) indicated that as the sugarcane i s a 

higKLy exhaustive crop* i t is logical to return as much plant 

food as possible fro® sugarcane af ter sugar rrianufacture hack 

t o the land to maintain so i l f e r t i l i t y , the following table 

shorn hour'the three major plant nutrients of sugarcane ars 

disposed off in the factory. 

Bntzlent percentage disposal of the nutrient 
Haw sugar * Bagasse s Ka. lasses s Mod 

1 . Mtrogea 3 % 31 10 

2. Phosphoric 2 39 2* 35 
acid 

3. Potash 2 23 71* 1 

I t wi l l tie seen that over 15 per cent of the major 

foods contained in the crop find t he i r way to the PKC with 

high concentration of phosphate. 

Barton ( 1927 ) while working on press ©ad eal® for 

fodder reported tha t apart free the impurities sueh as sand, 

s o i l and cane f ibre, the press cake which varies l i t t l e in 

i t s composition throughout Queensland, contained colloids 

such as cane wax, phosphate of l i o e , albuminoids and proteins, 

&a»UBls, <g$ a l . ( 1955 > also reported tha t i n t e r 

cafe© from Puerto Rico contained N-2.12, P-1.21, R-0,3?y 



Ca-2.38, Mg-2.29 per cent as a ©ajor nutrients while Bicro-

nutrients veie Mn-1000 pps, Fe-7300 ppm and B~3Q ppo* 

Chopra ( 1959 ) wortsed out the composition of press amd 

eate a t Mushere in Bihar and observed that i t contained Ca0~8.0$ 

P2Gr~3.0, KgQ-l.G and 1-4.0 per cent . 

Pandey { I966 ) found tha t sulpbitation factories* press 

mud contained varying amount of wax ( 8 % to 20 % } depending 

upon the type of s o i l and var ie ty of cane. Press jaud as i t 

comes out of factory contained about 65 to 70 per cent raoisture. 

Haines ( 1963. > also observed that fresh PMC contained 55 t o 70 

per cent moisture -when i t comes out fro© the factory. 

Bawasa&ar ( I968 ) observed that since PKC contained 

appreciable <jaantity of organic carbon and W%, i t could serf© 

as a good substi tute to conventional sources of organic bulky 

manures. I t contained 17.#* P6* cen*» organic carbon, I L 6 9 

per cent busms, 0.73 per cent t o t a l nitrogen, 1.05 per cent 

PgOtf, 1.3Q per cent t o t a l KgO, 3.33 per cent Caf 1.71 per 

cent Kg and 66.26 per cent humified matter, 

Alexander ( 1972 } reported that the f i l t e r press isud 

fro® South African sugar factories contained II-I.69, P-0.90, 

K-0.27, Ca-LS1*, Mg-0.37 and S-0.19 per cent; lm-^898, Cu-52 

m& 2n-69 ppm. 

Da Gloria, e£ a^. < 1972 ) studied the composition of 

press mud eatee alongvith vinase and factory waste water over 
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a period of four months and observed that I and Ca were the 

main nutrients of f i l t e r cake, while vinase was the best 

source of K and sugar factory waste water was poor In a l l 

nu t r i en t s , fhey ( 19?¥ ) also analysed 22 composite f i l t e r 

cake samples out of 2$*- sasaples collected from single factory 

in Brazil and observed that 1 froc f i l t e r cake contained was 

a major macronutrients in protela fore, Out of the t o t a l 

present In PMC, about 30 per cent was in the organic fox®. 

Iron was the most coiaaon cicroaiitrient followed by Ha, Zn, 

Cu and Mo. 

Ixperlenee in Holland and Bel j ius ( Anon., 195% } 

showed the ©erits of carbonation end as a f e r t i l i s e r . I t 

was observed that best drijed t o about ?0 per cent dry so l ids , 

10 tons of carbonation mud contained 6^30 kg GaCO ,̂ 110 kg 

P 2 0 5 , 30 kg H and ?00 kg organic matter. 

Mesbabul, e t §X, ( 1971* ) studied the cosmosition of 

press Bsud cake frco Bajshah *iugar Mills ( Raryana ) in 

Bangladesh found that i t contained 1.1** per cent 13,2*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 i t was 

the r ich source of P and Oa. 

Pat i l ( 1975 ) a t the Begional sugarcane Besearch 

Station, Kdbapur observed that the press mud cake contained 

©sadffiUffl amount of H I . e . 2.03 per cent followed b̂ r p . o* - 1.95 
*— " d. J 
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per cent and EgO-0.71 per cent. He also reported that i t 

contained 20,55 per cent organic carbon. 

Prasad ( 1976 } observed that the f i l t e r press mud 

froiB Trinidad having pH 9.05 contained B-1.71 per cent, P-O.tyf, 

K«0.**8f Ca-1.97 pep cent, Kg.0.70 pzw cent and Kn»2fe50 pp®$ 

Fe-5000 pprn, B-22 ppo, Cu-^ ppu, ai-2^f ppffi- Al-5235 PI*5 &nd 

Iio-1^,9 pi®. 

fhe press aa«d cake used In t i e eaqperiioental fields a t 

ougarcatie Besearch s ta t ion , Padegaon ( loon* 1977 ) contained 

li~1.20 per cent, P20tf-3»88 per cent and KgG.-l.if6 pep cent and 

observed that PMC was rich source of R, K̂ O and ©specially of 

i 2 o 5 . 

P a t l l , e t a&. { 1978 ) observed thai 12.5 tons of press 

mud cake supp led 150 kg M, **85 &g FgO* and 182 kg IU0 Indi­

cating that PMC as a rich source of P-O*. 

2.**- Potential uses ? 

Press said cake ( f i l t e r eeJce ) has large potent ia l i ty 

In i t s use. Though i t s agricul tural value as a nutrient 

source and as an amendment i s ve i l known; the industr ial uses 

can not be neglected, fhe cane wax, fats and resin can be 

extracted fro© the f i l t e r cafce. I t can be used In the 

production of s inters and pal le ts frees iron ore-fines In the 

s t e e l Industries, recovery of I t ae fro® i t , a ca t t l e feed, 

replacement of feed licse in pig and br io ler cliicl^n rat ions, 

preparing bio-gas e t c . which are reviewed as under. 

http://KgG.-l.if6
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2.W-.X Industrial uses : 

Sesbadri, g£ ajU ( 1968 ) described the tes t s in which 

carbonation mud as substituted for l i ce stone in the production 

of s in ters and pa l le ts ire®, iron ore-fines suitable for use 

as blas t furnace charge in s t e a l manufacture. 

Navia ( 1969 ) in a study of the contribution of f i l t e r 

cake which can be made to growing need for fats in Cuba, 

reviewed the l i t e r a tu re on the consti tut ion of cane wax extra­

cted free f i l t e r cake and various processes for extraction of 

fats free the crude wax and the i r yields , fractionation of 

fats and pointed out that the refined hard wax and resin would 

be the byproducts of great value. 

Markus ( 1971 ) pointed out that replacement of ifeed 

lir.e in pig and bro i le r chicken rations with dried carbonation 

mud ( 6 % ) of t o t a l feed l ea to greater weight gains, while 

sore and somewhat heavier eggs were l a i d by hens. 

Vtemois ( 1971 ) reported that Itoe could be recovered 

from f i l t e r cake by precipi tat ing organic Batter from prelisied 

juice by adding 0.3 per cent CaO and gassing with Co2 and 

s e t t l i n g . 

Krishna Murthy ( 1976 ) reported that in addition to 

agr icul tural value f i l t e r mud cake can be used for extraction 

of wax as well as i t can be used in preparing bio-gas l ike 

gobargas. 
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2«*K2 Agricultural value : 

2 J*. 2.1 Effect of press mad cafee on yl&ld contributing 

parameters and yl&ld of cane : 

Bavnur, §J a l . < 19^* ) reported the phosphate response 

in F type of s o i l in increasing the cane yield by addition of 

150 l b of PgO^acre in the estate of Phaltan JJugar Worfes 3utd. 

These was no response in B type s o i l . 

^ BBsponse of sugarcane to graded doses of phoaphatie 

and potass ic I tert i l ization was studied by Havangi, §je Ji*(195&) 

by taking scat ter ing t r i a l s on the basis of the nutrients in 

the soH f on the es ta tes of sugar factories during 19$**~?6. 

'Xhey observed the following effects . 

1 . Farlatlons of nutrients in the so i l s exhibited 

varying response to the application of phosphate and potash. 

2 . Ihe combined effect of phosphate and potash was 

found to be beneficial In soi ls deficient in available i> o* 

whereas the application of potash alone gave good results in 

soi ls r ich in phosphate. £s a resul t of phosphate and potash 

application, t i l l e r s were increased, while phosphate applica­

t ion hastened the maturity of cane. 

The effect of application of organic manures in the 

form of press eud catee was studied a t Jagadhari factory acnes 

a t Bandhanpuri ( Anon. 1956-57 ) and reported that the 
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application of the press mud cake a t the rate of 5 tons and 

10 tons per hectare gave ^.80 tons and 11.60 tons mote yield, 

respectively over control indicating that the higher dose of 

press fifttd cake was be t te r in increasing the yield of sugarcane, 

The effect of inorganic and organic nitrogen on gemi­

nation and yield of sugarcane was studied by Muthuswasiy ( 19fS3 } 

a t purtabpora in Bihar during 19%-5? ana 19^?~53 using different 

proportions of organic and inorganic 1 as castor cake and 

aBHaoniuciSulphate. The observation Indicated that geruination 

was adversely affected by the application of ammonium sulphate 

alone or a mixture containing high proportion of ajaeonftigi 

sulphate in so i l s with low moisture index and retarded germi­

nation had direct bearing in t i l l e r i n g Billable canes and yield. 

^ooasundara®, e£ a i . ( 1959 > at Sakkarnagar observed 

the beneficial effects of press mud cake on yield of sugarcane 

and suggested tha t press sua can replace o i l cakes sa t i s fac to r i ly . 

Mlsra ( 1968 ) studied the rational approach to the / 

problem of organic Vs inorganic manuring at ^haha^ahanpur and c _ 

Muzaffarnagar during 1938->*2 and 1S&6-50 and reported that 

average response of organic ©anures and sisooniuc sulphate in 

muds of cane y^t pound of nitrogen applied in t ic order of 

the i r cserit as jysaaonium sulphate (1.78) > Castor Cake (1.68) > 

Press mud ( 1.18) > Fane co-epost and Town coe^ost (0.96) > 

F3H (0.**-9>-
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The investigation on a isanurial value of factory 

byproduct in cam culture Wider wet land conditions in 

fadapathi Mangalao is agar factory 2one was studied by Bao, 

&fe £U < 1970 ) and oteerred that f i l t e r prass and applied 

a t the rate of 10 tons per acre as a basal feed in trench 

before planting of Co.1*!® e»«i Go. W*9 cane increased the cane 

yield toy about 3 tons and sugar yi^ld by about 1 ton per acre 

as compared to the control which received 200 lbs of nitrogen 

as top dressing. For hi^ier yields 10 tons of f i l t e r eate 

plus 200 lbs K per acre was found to be economical. 

The yield increases of sugarcane as a r e su l t of f i l t e r 

press itud application nave been reported by ^aouels, e£ aj». 

< 1955 ), Alexander ( 1972 ) and Prasad { 197C ). 

jftje effect of K application on cane (C0.7M)) and yields 

in Maharashtra nere studied by itiingarey, e t ai» ( 1972 ) . I t 

was reported that the optimum rates varied for r.axifiium cane 

yie ld , taaxtisuB sugar yields and caaxteua p ro f i t s . Application 

of B in excess of **80 lb/acre decreased the t o t a l cane yield, 

while N in excess of **-27 lb/acre reduced the t o t a l yield ©f 

sugar. 

The influence of organic and inorganic nitrogen on yield 

and «|uality of 4uice was studied by Sin$i and ...ingb ( 1573 ) and 

they observed that when sugarcane were supplied with 13* kg II 

per hectare In organic as « e l l as inorganic form, the inorganic 
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fora, { through a/A ) gave bl$»er yield of cane ( 73.9* t /ha )-

fhe mmmim sulphate proved most effective in increasing the 

yield of cane followed by Castor cake, press mud, groundnut calse 

and urinated ear th . 

^ X &e Boblllard, e£ a l . < W1* ) studied the effect of 

quantity of seed cane, f i l t e r cafe© and Irr igat ion on yield of 

sugarcane and reported that addition of f i l t e r cake in the 

farrows increased the t i l l e r i n g and yields in a l l cases, 

n.ajdmum response was obtained under rainy condition. 

In the pot culture experimental conducted as Tongi in 

Bangladesh to coopare press mud and t r i p l e super phosphate 

( ISP }; as a source of pbosph&rous for rice and sugarcane 

Mesbahul, e t a^. ( W1* ) observed that 157 kg l J
20^ha frofi 

3202 kg of piess ©ud gave »A» value of 22** kg rwWha and 

was, therefore, equivalent to 22** kg PgOyha fro© V*8 kg of 

Tsp, Sic&larly, under pot culture experiment with sugarcane 

indicated that 3208 kg of press ©ud was equivalent to 502 kg 

of Tap. Besults of green house and field t r i a l s dCBonstr&ted 

tha t dry matter, yield, phospharus uptake and straw yield of 

r ice were comparable for press sud and TSp. 

Pa t i l ( 1975 > a t Regional sugarcane Beseareh Station, 

Kolhapur observed the l inear response of cane yield to appli­

cation of Increased doses of press mud cake. ! 1th the Increased 

doses of PIC from 7A1 to 18.52 t /ha , the Increase in yields 
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were obtained froa 9**.27 to 106.93 t/fca In f i r s t season and 

9X,*38 to 105.00 t /ba to second season. 

while reviewing the work of sugarcane manuring to IT.F. 

Kiioar ( 1976 ) observed that sulphitatlon press Bud had given 

average increase In yields of 3k to **$> per cent a t ahahajaban-

pur. In the experiments carried out fro© 19*+5~**6 to 19**9-f?0 

the piess mud calse Increased tins cane yields by 28 per cent 

as compared to 70 per cent "by annooltUB sulphate. I t was further 

observed t&at about 200 ruds of press mud calse per acre was 

considered to be sufficient for sugarcane crop a t Muzaffamagar. 

^ Prasad ( 1976 ) studied the response of sugarcane to 

f i l t e r press mud and K, P and K fe r t i l i s e r s on yield and 

sucrose content of cane a t Irtotoad and observed that out of 

eight f ield experiments, f i l t e r press asud increased the yield 

of cane in s i x experiments including residual f i l t e r prase isud 

experiment. I t was reeoEffuended that 

1. Ho P f e r t i l i z e r needs to be applied where 11*1! was 

applied to quantities as hi^b as 20 metric tons/ha cm dry 

weight bas is . 

2. liatoons following plant cane may need P f e r t i l i z e r 

but possibly in such smaller amounts than normal, par t icular ly , 

i f FBU rates were high. 

£h# response of sugarcane to press wad cake and inorganic 

fe r t i l i ze r s was also studied by P a t i l , e.t a i . ( 1978 ) a t 
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sugarcane lie search Na t ion , Padegaon on variety Co. 7^0 <Adsali} 

and. found that incorporation of PMC in so i l before planting of 

cane had beneficial effect on yield contributing parm-eter and 

yield of cane. They observed m&sdmum gertainaticm percentage 

( 87.66 % ) , saxijaai average number of t i l l e r s per h i l l (2#16) 

and Eaxteum plant population (107600) per hectare when 18*5 t/h& 

of prass mud cake was applied, Thou^i the yield -was higher in 

the case of reeodsended dose of NypySy the press mud cafes t r ea t ­

ments produced economical profitable yie lds . Increase in net 

prof i t to the extent of 25.26 per cent over recomuended dose was 

produced by application of 12.5 t /ha of press mud calse in combi­

nation with 250 kg K through sulphate of anaoaia. The ^press ing 

effect of h i t t e r doses of PMC above 18.5 t /ha was observed on the 

yield of cane. 

Huober of workers ttous investigated sooe of the observa­

t ion on the yield contributing parameter and on the yield of 

sugarcane. Further, u t i l i za t ion of factory press isud cake as a 

organic raanure alone or incoobination with inorganic f e r t i l i s e r 

t o sugarcane were reported by Chlnna { 1957 ) , otaan ( 1957 ) , 

iioean, e_| ajU ( 1959 )» Chopra ( 1959 )t Chacravarti ( 1967 ) , 

Golden, a t aJU { 1972 ) and Krishna Murthy ( 1976 ). They also 

reported the eetfcod of preparation of coqpoBt from press Eud 

cake and the o&thod of application to the sugarcane f ields. 
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2 . * K 2 « 2 Effect of press vmX cake on quality of cam juice » 

3h© quality of cane plays an important role In sugar 

indn t t r i es . Climate, so i l conditions, va r i e t i e s , nutr i t ion 

and other factors l i t e preharwest sprays of chemicals, daeaged 

and dead cane, pests and diseases lodged canes e t c , a f ^ c t the 

quali ty of cane ( Kakade, 19^1 )» Amongst the nutr i t ional 

aspects of the ju ice , S, P and K content are important. Fer t i ­

l i za t ion efitects are varied in creating non-uti l izat ion of 

starch into sclerose and increased formation of aisino a d d s and 

other non-sugar components, a l l leading to poor c lar i f ica t ion 

and recovery. 

The proportion of H and P^o* present in juice decide the 

quality of ju ice . Kadrekar ( 1955 ) * Chinchorkar ( 19?0 ) and 

Kakade ( 1971 ) pointed out that the K/?2°5 ratio *» j^^ce had 

d i rec t influence on quality of juice and i t was the good guide 

of pur i ty coefficient. When i t was below 1.?, the juice m® 

supposed to he of bet ter qual i ty, while W^^z r a t i o in juice 

beyond 1.5 adirefsely affected the juice quality In cane. Brlx 

and pol reading also decide the quantity of sugar produced fro» 

the cane, 393© phosphate content of juice helped in elimination 

of colloids during processing and minisauEi of 300 tag of P^O^ p&r 

l i t r e of juice *®r© noted by Parthaaarathi < 1972 ) as taininuia 

for good quality of ju ice , 

Kadrekar ( 1955 ) in his preliminary investigations to 

identify the causes of high recovery of sugar observed that low 
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content of ft ami low mineral na t t e r (ash) contest 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 

a t Phaltan Sugar Worfcs vm dm to mom absorption of K^ and 

high nitrogen content in juice as a consequence of heavy n i t ro ­

genous canuring followed in that area. I t was further observed 

that the ^P 2
G 5 r a t i o *** juice had great influence of recovery 

of sugar. Peculiar eliisatic conditions in the Kolhapur t r a c t 

was found to lover the s a l t contents of the s o i l which in turn 

became a favourable factor to giving a bet ter quali ty ju ice . 

Scattered t r i a l s carried out on the es ta tes of sugar 

factories during 195**~5& Included grades doses of phosphate 

and potash by Havangi, e£ ajU ( 1956 ) indicated that phosphate 

application hastened the maturity of cane and s l igh t ly increased 

the sucrose content, the effect of potash on puri ty of ju ice , 

however, was more conspicuous. 

Gupta and Prasad ( 1968 ) studied the effect of H and 

P2°5 application t o cane crop and they reported tha t increase 

in doses of nitrogen decreased the PgQ* and KgG and ash 

content in juice and increased W^Z°S r a t i o o f ^ u i o e indicating 

nitrogen content of juice was inversely related with P-0* and 

KgO and ash content of juice, 

Singh and Singh ( 1973 > vhile studying the effects of 

organic and inorganic nitrogen on cane quality observed tha t 
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the juice quality Has adversely affected by application 13k kg 

M/ha through aBHnoniu© sulphate. The sacie dose of H through 

caster cake, groundnut cake and press and cake produced the 

higher sucrose percentage over the amnonium sulphate. Sucrose 

percentage was in the order of Presa aud cake { 1^.96 ) > 

Ground nut cafes ( 1U-.83 ) > Castor cake ( l*f.66 ) > asruoiiltaB 

sulphate ( lh.&* ) , Further, they found that in spi te of the 

majdsum adverse e f lee t of anauoniuci sulphate on sucrose and on 

pur i ty coefficient of Juice, I t gave the highest production of 

sugar per hectare, the next in order of merit «ere piess mud 

cake, castor cake, urinated ear th , municipal compost and fare 

yard manure. 

Effect of nitrogen, phosphate and potash l e r t i H s a t l o n 

on yield and quality of cane was studied by OJha, ejfe a j , (19?**). 

I t was observed that application of M increased the cane yield 

hut adversely affected the Juice quali ty, P application gave 

iiiconsistant results while K did not have any effect on yield 

or Juice quali ty. 

P a t i l ( 1975 ) at Begional Sugarcane Eesearcb Station, 

Kolhapur observed tha t increased doses of press §-ud- cake fro® 

11.11, l*f.82 and 18.52 t /ha had signif icantly increased CCS V&a. 

Prasad ( 1976 ) reported that incorporation of f i l t e r 

press mud increased the percentage of sucrose of the cane in 

the experiment conducted at Waterloo, ^iisi lar effect was 
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observed la the f i r s t ratoon In the Felici te and He Bean ratoon 

experiment in Trininad. I t had been, further, observed that p , 

when applied to P-deficient s o i l , Improved the quality of cane. 

In the experiment a t Waterloo, increasing both H and P gave 

be t t e r quality of Juice plant cane. An inverse relationship 

between H level and quality was v e i l documented. K had no 

sigalf leant effect on sugarcane qual i ty . 

& P a t i l , e$ a i . ( 1978 5 studied the response of sugarcane 

t o press mud cake a t Sugarcane Research Station, Padegaon and 

they found very interest ing re su l t s . I t was observed that the 

sucrose per cent was higher In a l l the press mud cake t rea t -

stents than that of recommended dose or f e r t i l i s e r for Mahara­

shtra State ( **00 kg B plus 1?G kg PgO^ plus 1?0 kg KgO/ha to 

Adsali cane. KaxteUB sucrose ( 20.26 % > and purity coefficient 

( 9^.85 5» ) vas given by incorporation of press ©ud cake a t 

the rate of 12. J? Vba plus 250 kg H throu^a sulphate of wmn±&. 

Sulphate of amnion ia adversely affected the sucrose and puri ty 

but sjaxiarau comperedal cane sugar ( 17,^1 t /ha ) was obtained 

in the ease of the recofflsfinded dose. Lowest W^o0*) r a ^ i o (1*3-} 

was observed in the treatment of 18.5 t /ha followed by 12.5 

t / h a of press mud cake. 

2 . * K 2 . 3 Effect of press mud cake on uptake of nutrients -. 
1 • • • i s 

The nut r i t iona l requirements of sugarcane were 

reported to be 1 to 1.5 kg K, 0.5 t o 0.75 &S "2
Q5 m^ 3 t o ** k g 



K2o per ton ( Arakeri, 1956}. The higher application of doses 

of H and P to so i l does not mean higher uptake of these nutrients 

but the *$>tatoe wi l l depend on fyV r a t i o , sugarcane variety and 

s o i l type ( Chitale , 1956 ) . 

Verma ( 1951 ) studied the uptake of nitrogen in sugar* 

cane and reported that in leaf sheath and stem nitrogen 

percentage was increased with increasing doses of nitrogen. 

The differences of uptake were more pronounced in leaf and 

stem than in sheath. The t o t a l uptake of N i n cane for 1*0, 

100 and 200 l b » was as h8»9*>, 70.9*- and 88.70 l b s , respe­

c t ive ly . 

Bege, e£ ,§i. ( 1952 ) studied biochemical mineral 

nut r i t ion of sugarcane at Sugarcane Research Btation,Padegaon 

and they reported that a decline of sugar recovery in cane 

under heavy manuring with nitrogen was mainly due to Isbalaneed 

nutr ient supply. The results showed the r a t io of f e r t i l i sa t ion 

with H : PgO^ above, 2 s 1 was conductive for be t te r t i l l e r i n g , 

maturity and sugar recovery. Similarly highest proportion of 

P showed accelerating absorption of H p K during active growth 

phase with ear ly cessation of growth. 

Lad, e$ §2. ( 19^f ) carried out the canurial invest i­

gation on sugarcane a t Padegaon and observed that with the 

application of 20 tons F2M per hectare plus 300 kg s per 

hectare t o suru ( planted in January ) sugarcane crop. The 

uptake of K, p and K hy sugarcane was continued upto October 

25 
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and Kowaber. Half of the added nitrogen and K20 and 15 t o 20 

per cent P20^ were absorbed by the cane plant during the f i r s t 

6 ©onths crop age indicating the need of these nutrients in the 

early stages of sugarcane growth. 

Chopra ( 1959 ) quoted the data worked out by MuMiar^i 

and Vertsa on uptake of nutrients by the sugarcane crop. Be 

s ta ted that 30 tons ( 300 »ds ) of cane s talks per acre , 

weighing about ko tons ( HOG Eds ) including leases and tops, 

removed the fallowing approximate Quantities of nutrients In 

pounds :-

Bitrogen-105, Phosphoric aei&~635 Potash-315, Iis>e-75, 

St&phfeteic acid-22, Magnesia-3?» Silica-322, Ferric oxide 

%2» A-luslnlttB-l**-, Chloride~l6 t t i t a n i c acld-8 and 

Manganese oxide-2 

The absorption of CaO was not found to be influenced by 

phosphatic manuring, however, P and K absorption was compara-

t iTely depressed. Gupta and sen { 1962 ) also observed the 

maxlffius absorption when nitrogen and P20,- vmie applied in 2 J 1 

o r 3«1 ra t io . They elaJissd tha t uptake of nitrogen and PgQ* 

Increased when applied together* 

Singh ( 197** ) studied the nitrogen nut r i t ion of sugar­

cane through different organic sources In comparison with 

aroconiuK sulphate and observed that amongst a l l the spurees 

araaoniutD sulphate proved most e f f ic ien t In nitrogen fteeding 
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for leaf (1,539 % ) throughout the whole l i f e cycle of crop 

followed by press end cake, compost, caster cake and groundnut 

eafee. Urinated earth and F.T.M. proved l e a s t ef f ic ient in N 

nu t r i t ion . 

Pa t i l ( 1975 ) while studying the efffect of factory 

press mud cake a t Kolhapur observed that increase doses of 

press tsud cake, increased the intake of H, P and K. Be ©bser-

ved the l inea r response for upt&Iae of these nut r ients . Highest 

content of K in cane was observed in the t reateent of applica­

t ion of 18*5 t /ha of press eud calos. 

Prasad ( 1976 ) studied the effect of f i l t e r press mid 

on plant composition a t Trininad and observed that the nu t r i ­

t iona l value of H in f i l t e r press mud was uncertain, although 

there were indications that i t could supply some Ht when i t 

was incorporated in to so i l for decompose for few Months. Tim 

phosphorus in the f i l t e r press cud was found to he more 

effective than t r i p l e super phosphate in increasing leaf P a t 

rates tes ted . F i l t e r press cake also increased K, Caf Mg in 

lea f but reduced leaf Al i n four experiments, l ea f 2n and Fe 

i n two experiments and leaf Hn in one experiment. 

Bawasakar, e£ aj,. ( 1978 ) studied the nut r i t ional 

bahaviour of press mud cake and reported that the uptake of 

nitrogen increased to grand growth stage and was then reduced 

a t harvest. Inorganic f e r t i l i z e r treatment appeared to Increase 
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the contents of 1? over press mud cake treatments. Linear r ise 

in the content of t o t a l P2°5 w a S observed throu^iout the growth 

phases of sugarcane. PMC treatments vers tetter supplier of 

PgO^. Total KgO content in sugarcane was increased a t grand 

growth stage and then reduced a t harvest. Further, i t was 

reported that maximum (1*2? kg/ t } uptake was noticed in PMC 

a t 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 P2o~ was observed which was evident due to higher 

supply of Pgc5 through increased doses of PMC. Increase uptake / 

of K20 was found in 18.5 t /ha of PMC followed by 25.0 t /ba of 

?W. 

2.**.2A Effect of press mud cake on avai lab i l i ty of nutrients 

The ava i lab i l i ty of nutrients to so i l depends on the 

type of manure and f e r t i l i s e r , t h e i r proportion of application, 

the organic na t t e r content of s o i l , so i l type, moisture, tempera­

ture aeration, s o i l reaction and s o i l aaicrobes present in s o i l 

ccopleat. The effects of f i l t e r press mud and inorganic f e r t i ­

l i s e r s on ava i lab i l i ty of nutrients vere studied by nunber of 

research workers. 

Reactions betveen press mud cake from usual double su l -

phitat lon process and free Saha*s process with Kanpur and 

Kanhegaon sugarcane growing s o i l , a t different moisture levels 

%rere studied by sen and ifebra ( 1956 ) and observed that the 
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release of available K and P2G* of two press muds was ©ptisans 

a t 15 per eent soistura l eve l . The rate of t he i r release was 

greater i s new process press mud cake. 

In the studies on ear ly ava i lab i l i ty of H In soi ls of 

Gola Gokarnath Zone, Slnha { 1961 ) also noted that press mud 

cake applied in different proportions with sulphate of arasonia 

showed more sa t is factory n i t r i f i ca t ion . 

Chan ( 1970 ) pointed out tha t the s o i l incubation 

method was the best method available for determining the 

avai lab i l i ty of H, since the biological mineralisation of 

s o i l organic H controlled the H supply to the s o i l s , which 

i^ere extreisely variable. He found that the production 

capacity of mineralisable K for sugarcane in 1'alwan soi ls was 

weak. The amount of mineralisable $ vas closely related to 

the amount of organic carbon in the s o i l . Most of the minera-

l izable N was produced one week af ter incubation camenced. 

-. Ahmed, §£ a l . ( 1971 ) reported that by addition of 

dried blood t o s o i l , the ava i lab i l i ty of p , K and le vas 

increased especially with submerged condition of s o i l . Further, 

they noted that the mineralization of blood increased with 

increase in incubation time. Submerged so i l condition favoured 

the release of KH£-N and f ield moisture conditions favoured 

H(C-H accumulation. 

- Prasad ( 195** ) in the laboratory incubation studies 
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observed that the application of f i l t e r press mud to t i e so i l 

( equivalent to hQ and 80 metric tons/ha on dry weight basis 

increased the avai lab i l i ty of P , K, Ca, Mg and 2n as evidenced 

fey the so i l t e s t . 

Schreven and Sieban { 1972 ) Incubated four so i l s for 

10 neete a t 29°C with 0 or 100 ppa N as ( M \ ) 2 ^0^ a t 6? per 

cent of water holding capacity, e i the r fresh or af ter water 

logged storage for 1 to ^ Bonth and noted that NB̂ -M content 

Increased with the length of storage. During incubation BI^-H 

was n i t r i f jed in a l l s o i l s ; however, n i t r i f i ca t ion was delayed 

for on© or sore weeks in sosse of the soi ls and was further 

retarded by ( S ^ ) 2
 &\- Water logged soi ls increased H minera­

l i za t i on on subsequent incubation and decreased the amount of 

BH£-H fixed af ter addition of W\)2
 S V 3*e number of 

n i t r i fy ing organises decreased a f te r water logging for 2f 3 

and h raonths and remained fewer daring incubation compared to 

untreated s o i l . 

J Guirgus and Baber ( 1972 ) investigated the effect of 

the organic matter on calcareous so i l s a t National He search 

Centre, Dokki, Cairo by supplying 1 to 3 per cent dried 

sewage sludge to calcareous soi ls and observed the Increased 

mineralization rate of organic B with increasing CaC0~ content. 

B fixation was inhibited by a high CaCO- but incorporation of 

large amount of organic matter counteracted this inhibitory 

ef fec ts . 
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2.V.2.? fffteet of press giud cafee on phys ico»gheBloal 

properties of so i l J 
•law II.- • • w w w •—IIWMWi —ii• •• i i'•» 111«im»> I I H T W I I ' »• «J.'I ' P l i 

The u t i l i za t ion of factory waste products from ?iew 

point of soi l manure and s©31 conditioner was studisd by 

Puranifc ( 19**5 ) and I* observed that press mud cake was a 

r ich source of organic Batter t I t helped in adding hue us in 

the so i l to lap rove so i l structure and aggregation. Similar 

insults were recorded by Bawasakar ( 1966 ) . He observed tiiat 

when the manures and waste ©aterials were applied a t the rate 

of 25 ca r t loads per hectare a t f ie ld conditions, the so i l 

aggregation was ©ore under the press mud calse. The aggrega-

t ion in press cud cake treatment was recorded to the extent of 

78«?0 per cent for tne fraction nore than 0.25 BUS s ige , but 

under pot culture conditions tamarind seed powder, produced 

maximum aggregation. M H i u s s , pig dung and press cud were 

the next in order of n e r i t . 

Lad and Fatel ( 1Q$** ) studied the long range effects 

of compost, on sugarcane soils and reported that incorpora­

t ion of compost a t the rate of 20 t per hectare lx-proved the 

s o i l f e r t i l i t y than that of control . 

The report of the Export Coredttee of manures and 

fer t i l izera ( Aeon. 1953 ) as quoted by Singh and &lnha 

( 1959 ) showed that a t Mysore a mixture of groundnut calce 

and sulphate of anroonia was found to be be t te r than ammonium 
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sulphate alone. The use of organic manures and fer t i l izers 

gave the optimum results both la long and short tersi planning 

for improving s o i l productivity and maintaining s o i l fertility 

under Indian conditions, 

Sen ( 195^ ) studied the chemical and physico-chemical 

reactions of the so i l when the molasses and press mud from 

sulphitation and carbonation sugar factories vert' added in 

sugarcane growing fields and observed that J 

a) the colloidal cossplex of s o i l was enhanced with both 

types of molasses, 

b) exchangeable Ca increased a t the cost of exchangeable 

Ha ions in soils treated with sulphitat ion byproduct, 

c) hydrogen ion concentration of the s o i l t reated with 

sulphitat ion products was lowered. 

d) t o t a l nitrogen Increased in the so i l t reated with 

sulphitation oclasses or press mud calce on long 

exposure. 

Further, he reported that by application of 5-6 tones of press 

mud cake per hectare as aanure in bulk quantities lowered the 

s o i l pH from S.69 to 8.50. 

Biswas t e£ aj,* ( 1961*- ) studied the effect of organic 

na t t e r on physical properties of s o i l in permanent tanur ia l 

experiments and reported tha t the plot receiving continuous 

application of dung, rape cake or green manure in combination 
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with super phosphate depicted higher percentage of water stable 

aggregates of mors than 0.25 roin s i z e as compared to unmanured 

plots and the plots treated with inorganic material, 

Prasad ( 1971*- ) reported the effect of application of 

f i l t e r press mud a t Trininad t o sugarcane soi ls and observed 

the spectacular Increase in available p but he further confirmed 

tha t the same lead to P-induced Zn and Fe deficiency In sugarcane. 

Hagihara ( 197*f ) studied the effect of cane t rash 

mulching and f i l t e r cake incorporation on sugarcane in Hawaii 

essen t ia l ly as organic Batter l ike other organic®. I t was 

observed that organic na t te r added benefitted cropping by 

improving the physical condition of poor s o i l . These materials 

released the plant nutrients from the s o i l , promoted granula­

t ion of heavy and st icky s o i l , increased water holding capacity 

and promoted energy for micro-organisms leading to increased 

productivity of sugarcane s o i l s , fur ther , he evaluated the 

nutr ient contribution of f i l t e r cafes in s o i l , a f ter incorpora­

t ing a mixture of equivalent to 25 tons per acre of the wet 

material to a depth of a Toot of s o i l and af ter a week of moist 

storage and obtained the following changes in nutr ient l eve l . 

1) phosphorus and potassium levels increased which 

reduced the f e r t i l i z e r recommendation by approxi­

mately 50 lbs /acre . 

11) Ca and Kg levels were also increased. 

H i ) N l eve l s , however, decreased. 
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The report ©n f e r t i l i z e r and so i l f e r t i l i t y practices 

for sugarcane production in Louisiana ( Anon, 1975 ) showed 

that no micronutrients vere required when the application of 

Ijtae, rock phosphate and/or f i l t e r cake i*ere given for three 

Louisiana cane growing areas due to improvement of s o i l f e r t i l i t y . 

Golden ( 1975 ) i n application of f i l t e r press mud a t 

the rate of 30 tons/acre In Louisiana observed that there was 

increase in H and extractabie F t Kf Ca and Hg without affecting 

the pH of the s o i l . Similar observations vere rmde a t the 

Begional sugarcane Hesearch Station, Kolhapur by P a t i l ( 1975 )-

^Bslavande ( 1977 ) studied the effects of f e r t i l i s e r s 

and different edible and non-edible o i l cakes on so i l chemical 

properties and observed that the o i l cakes were be t te r than 

f e r t i l i s e r s for maintaining the s o i l chemical propert ies. 

Bawasakax, e t £ l . ( 1973 ) at Padegaon reported that 

incorporation of press raud cake Increased the carbon content 

of s o i l , ava i lab i l i ty of PgO* and KgO with advance in age of 

crop. While $ot-N content of s o i l was increased in inorganic 

f e r t i l i s e r treatments only. 

2A.2 .6 Effect of press mud cake on biological properties 

of s o i l s 

Preliminary studies conducted by Albuquarque and 

Patel < 1955 ) to investigate the different oanurial t rea t -
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©ents on aiierohial population In B type of soi ls in January, 

April and in &ept©Bber observed that fungi population was negli­

gible and tliat of bacteria and actinossyeetes predominated. 

F.I.M. and Saf flower cake Induced greater ac t iv i t i e s of oicro-

organisms as compared to other f e r t i l i s e r s and manures. 

Microbial population was found to be depressed by sulphate of 

ammonia and sodium n i t r a t e . Superphosphate shoved beneficial 

effect on the t o t a l population but I ts effect was par t icular ly 

seen on non-symbiotic nitrogen fixing organisms, Sulphate of 

potash and nuriate of potash had not shown any specific diff­

erence in t he i r effect , similar observations were made by 

Chopra ( 19^9 ) and found continuous use of concentrated 

nitrogen manures lilce (%\)g $ \ not only Esade the s o i l acidic 

but also decreased the to t a l number of s o i l is icro-organises 

and hampered the K fixation. 

Roth ( 1971 ) recorded varying responses of cane to 

f i l t e r cake. Be studied the different stages of decomposition 

of f i l t e r cake and observed that the laves ion of spore forcing 

b a c i l l i and actinotnycetes in l a t t e r stages of decomposition. 

Kicro-organisms were shown to have a positive influence on 

s o i l aggregate s t a b i l i t y . 

the relationship between micro-organisms and yield 

decline in Louisiana was studied by Tang ( 1971 ) • Be 

observed no association between number of fungi, bacteria and 
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actinoaycetes and the amount of organic matter or moisture 

levels of s o l i , 

Guirgus and Saber ( 1972 ) reported that the effect of 

organic matter on so i l Biero-organisiBS in calcareous soi ls and 

found that there was increase in the counts of bacter ia , 

stxeptomyceteS, azfetobacter and denitrlfiexs during incubation 

was inversely proportional to the CaCcu of s o i l . 

2A.2 .7 Residual effect of press mad cake on yield and 

soi l properties : 

Mill laud ( PMC ) proved to be an effective f e r t i l i s e r 

and s o i l improver especially in phosphate deficient so i l s and 

an application of 70-80 tons of n i l l tsu& to ratoons supplied 

mom than enough phosphorus for next crop, nitrogen equivalent 

to a t leas t 3 cwt. Sulphate of ssmonla, improvement in s©H 

t i l t h and a big increase in cane yield to the extent of 15 tons 

per acre ( Anon. 1969 ) . 

Aloma ( 1970 ) presented the results of f i l t e r aud as a 

f e r t i l i z e r on grey and brown p las t ic so i l s on the north coast 

of Orlente province and reported that yield increase upto 30 

per cent on application of 100 isetric tons/ha. He also obser­

ved other benefits of residual effect of emd over five years 

and reduction of labour in grass removal. 

Hashimoto ( 1971 ) i n Japan studied the long tern 
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application of F2M on so i l f e r t i l i t y in the green house experi­

ments with wheat on the so i l taken from field plots that had 

received TM a t the rates upto 60 tons/ha and observed that the 

s o i l K supply was more than that of P and P supply exceeded 

than that ot B. In the field experiments, the residual effects 

of FBI on the growth and yield of subsequent crops of vheat and 

sweet potatoes *ere s ignif icant ly greater a t higher levels of 

F B than a t rates l e s s than 15 tons/ha. NFK contents and con­

tents of bases in the plants shoved a similar tendency. The 

t o t a l and available H contents of the soU Increased vi th 

increasing F2M especial ly in the surface s o i l . Organic I 

content { after acid hydrolises ) increased without affecting 

the H distr ibution of the t o t a l K. Readily soluble humus also 

increased. Long terra application of TM increased CEC, base 

contents, especially that of K and Mg and degree of saturat ion, 

weak mineral acid soluble M decreased sooevbat, organic P, 

inorganic P and available p increased, moisture content a t 

v i l t i n g point and l imi t of shrinkage also Increased, Soil 

texture became l igh te r and water sedimentation volume Increased. 

Boyd, e£ a i . ( 1972 ) studied the residual effect of 

four force of P f e r t i l i s e r a t Rothamsted Experimental Station. 

They applied f e r t i l i s e r between 1951-1961*. and evaluated the 

effects by top dressing superphosphate In 19&7 in experiments 

with potatoes and kale and noted tha t the effects of residual 

and newly applied p . The response to different foias of P 
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varied greatly depending on the P sorption characterist ics of 

s o i l . 

Giskin,eJ £ ^ 1972 } Blade the investigations on residual 

phosphorus, ava i lab i l i ty of chemical and plant t e s t s in green 

house. In t h e i r investigation, I t a l i an mil le t was grown for h 

weeks in 8 samples of clay soU ( 5.5 - ^f ppm KaBCcu, extracta-

ble P ) and 8 samples of s i l t y clay so i l ( 5»5 - 19.2 ppm 

extraetable p ) f e r t i l i za t ion with 0, **0, 100 and 2^0 ppm P and 

observed that a t any one residual P level ( HaKCO- extrac table ) 

the absolute yield on the s i l t y clay so i l increased with 

increasing levels of P application but on the clay so i l this 

was true only upto residual leve l of 11 ppm P. In both so i l s 

with few excepts ions, i t was noted that la rger the residual P , 

smaller the yield increase from P fe r t i l i z ing . Iielative yields 

of non-fert i l ised pots were eo-rrelated with the amount of P 

previously applied in the f ield. Relative efficiencies of 

residual P accumulated in the f ield were found to be inversely 

dependent on heavy rates of f i e ld application of P a t the rate 

of 80 kg/ha. 

Prasad ( 1976 ) observed in Trinidad that the applica­

t ion of f i l t e r press mud resulted in increased yields of 

sugarcane in s i x s i t e s . He, further, evaluated the residual 

effect of f i l t e r press mud after one year and observed that 

the yield increases were greater in plant cane than in ratoons, 

possibly due to incorporation of f i l t e r mud in the fozmer. 
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In addition, the plant carte experiments had not received P 

f e r t i l i z e r for longer period than the ratoon. 

Telwande ( 1977 ) studied the residual effect of f e r t i ­

l i s e r s and edible and non-edible o i l cakes and observed that 

the o i l cakes were superior over Inorganic f e r t i l i z e r as far 

as the residual f e r t i l i t y of the so i l and the yield of gran 

( dry matter ) . The residual effect of neem cafes on the yield 

of grata ( dry matter ) was observed to be signif icantly superior 

over control, followed by castor cake, groundnut cake and 

inorganic f e r t i l i s e r s . 

2.b.2*8 Press mud cake as s o i l conditioner i 

Soman, e t a£. ( 1955 ) reported that the press mud 

cake and d i s t i l l e r y slops were quite useful in conditioning 

the chopan soi ls of dec can canal t r a c t , fhey observed that 

the i n f i l t r a b i l l t y of so i l s was be t te r when t reated with press 

mud or d i s t i l l e r y slops than when treated with standard gypsum 

dose alone. Ieprovesient in pH was also noticed. 

Karve ( 1956 ) conducted the experiments to iEprove 

alkaline B type of s o i l having pE more than 9.0 at the 

Godavari Sugar Hills* estate and observed that addition of 

farm yard manure and of press mud alone vas effective in 

improving the chopan s o i l . 

Kanwar, e£ a i . ( 1965 ) studied the reclamation of 



ho 

sal ine and sodlc so i l s In Punjab and observed that 25 kg of 

B/ha plus 25» kg of P̂ Otf to combination with amendments l i t e 

press mud cake a t the rate of 5 tons/ha or 5 tons gypsum plus 

35 tons F l / t e increased the Inf i l t ra t ion rate of paddy s o i l . 

fbeyf further,adduced that i t could be due to the finer physical 

condition of amendments. The CaCcs present in press mud cake 

was more effective than the CaCO, present in the s o i l . 

Zeade ( 1968 ) summarised the woife on different agricul­

t u r a l waste materials in Improving the saline a lka l i so i l < pot 

experiment ) at Sugarcane Besearch Station, Padegaon and pointed 

that application of press mud cake s- ( i ) reduced the pH level 

of s o i l by O,^ uni ts , <ii) reduced the to ta l soluble sa l t s fro® 

1.70 to 1.32 per cent, ( l i t ) increased the humus level from 0.26 

to 0.V* per cent, and (iv) improved the s a l i n i t y of so i l to the 

extent of 18.$2 per cent. 

story ( 1970 ) reported that the rotary f i l t e r mud was 

found to be most beneficial in eroded areas and so i l problem 

areas where texture was affected} but further he observed that 

i t was uneconomical for good s o i l s . 

Dssubay ( 1973 ) studied the reclamation of sa l ine-a lka l i 

so i l by surface application of the gypseous sub-soil ( a t 200-

300 a /ha ) followed by flood i r r igat ion and of an acid so i l 

by application of sugar factory muds in Hungeria. After seven 

years of treatments he observed that a l l exchangeable Ha and 

soluble sa l t s had disappeared from the 0-20 cm layer in saline 
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allcali so i l hut porosity was unaffected. Ca had replaced Ha 

in the exchangeable complex. In the acid soi ls trsatojents fox* 

ftr@ years considerably increased the saturation and reduced 

hydrolytie ac id i ty to negligible l eve l s . 

Killapchand, «Je j&. ( 1??? ) conducted a field experi­

ce nt a t Central Soil Sal ini ty B©seereh Ins t i tu te 5 Kama! t o 

study the effects of e i$ i t s o i l aeenetaents on s o i l properties 

and yield of t he i r subsequent erop® grown in highly sodic so i l 

and observed that when amendments applied in chemically equi­

valents quantities;gypsUES, sulphuric acid and aluoiniuc were 

nearly equally effective in improving the s o i l properties and 

yield of barley crop. Application of FBC and jpress said from 

carbonation factories caused only s l igh t inproveoent. The 

high doses of p isss mud cake from sulphitation factory had 

beneficial effect on so i l properties and crop growth. 

Bawasakax, e t a l . ( 1978 ) a t Padegaon also observed 

the beneficial effects of incorporation of press cud cake on 

reduction of s a l t contents. 



 
 
 
 
 
 
 
 

 



CHAPTER 3 
MATERIALS AND METHODS 
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M A T E R I A L S A N D M E T H O D S 

Tim p resen t inves t iga t ion was ca r r i ed out during the year 

1977-79 by undertaking the f i e l d s tud ies and labora tory s tud ies 

•with a viaw -

i ) t o s tudy the qua l i ty of press Baud cake (PMC) produced 

by su lph i t a t i on method from sugar fac tor ies i n 

Maharashtra Sta te in r e spec t of n u t r i e n t s t a t u s , 

i i ) t o s tudy the res idua l e f f ec t of press mud cake (PIC) 

on y i e ld and qua l i ty of sugarcane, 

l i i ) to s tudy the e f fec t of press mud cake on s o i l proper­

t i e s under labora tory and f i e ld condi t ions . 

3 ,1 foate r i a l s ; 

3«1«1 s o i l : 

A mediusa black clayey s o i l from Sugarcane Research 

s t a t i o n , Padegaon, Dis t . Sa ta ra , a lka l ine in reac t ion and with 

a high reserve in CaCO, was used, tChis i s a t y p i c a l B type of 

s o i l as c l a s s i f i e d by Basu and S i r u r ( 1938 ) . A s o i l i s con­

s idered as f a i r l y f e r t i l e with moderate drainage. For incuba­

t i on the s o i l was co l l ec ted from the same p l o t t o the depth of 

0-30 cm. 

The physic o-checical c h a r a c t e r i s t i c s of the s o i l used 

in the inves t iga t ion are given in Table l . 
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Table l s physico-eheiaieal characterist ics of the s o i l . 

Sr.Ho. Const i tuents Per cent on oven dry 
bas is 

X. Physical cons t i tuents 
1 . Moisture equivalent 35.71* 
2 . Maximum water holding capac i ty 73.27 
3 . Balk dens i ty 1.1V 
h. Pore space 30.37 
5. !4olstuxe a t 1/3 ba r 35.0? 
6 . Moisture a t 15 ba r 21.91*-

XI . Mechanical analysis 
1 , Course sand 9 > 3 
2 . l i n e sand 2.75 
3 . S i l t 27.75 
h. Clay 50.62 
5* CaCO, <3S^ 
6 , Organic mat ter 1.50 

: i l . Chemical cons t i tuents 
1 . BB£ Nitrogen aig/100 g 2.35 
2 . IKC Nitrogen ug/100 g 3.13 
3 . Organic carbon % 0.87 
h, Total n i t rogen % 0.077 
5, C/K r a t i o 11.17 

IV. F e r t i l i t y const i tuents 
1 . Available p^o^ og/100 g 1.18 
2 . Avai lable K^o mg/100 g 1V.75 

¥ . txehaniseabie bases 
1 . I.x. Ca eeq, # 35.**8 
2 . Ex. Kg meq. % 7.0V 
3 . Ex. 8a E*q. % 0.^3 
k, £x . Ca/Hg r a t i o 5.05 
5. pH (1 t 2 . 5 s o i l : water r a t i o ) 7-9___^ 
6 . EC. ODIIOS/CC ~CJ}2 
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3.1.2 Fer t i l izers and manures : 

AmoonltXQ sulphate, superphosphate, muriate of potash and 

PMC were used as sources of K, P, K and organic matter, respe­

c t ive ly . 

Al l the products used were analysed and the chemical 

analysis Is given In Table 2. 

Table 2 : Chemical analysis of piess mud cate (PMC) and 
f e r t i l i z e r s used In incubation s tud ies . 

So. Charaete r i s t ics Awonlu© Super- Muriate fW 
sulphate phosphate of potash 

% on osren dry basis 

1 . Moisture 1.66 1.62 1,96 2.32 
2 . Loss on ign i t i on - - 76.30 
3 , Mineral matter(Asb) - - 23.70 
i*. Acid insoluble - «. 13.78 
5 . organic carbon - mm *W 19.32 
6 . Total N 19.18 aw <•» 1.61 
7 . P 2 o ? 

8 . KpO 

«w 16.**2 - 2.02 
(Water so lub le ) 

59.25 1.38 
O.a ter so luble) 

9 . Total CaO - - 9.59 
16. Total HgG - 4« i Mft 1 A 0 
1 1 . pH ( i s 7 . 5 PMC-.Water ] ra t io )- **. MM 6.7 
1 2 . EC BMBhos/cEi - «** * » 2.**6 
1 3 . C/K r a t i o - - 12.00 
1*K Organic Ba t te r - . 33.32 
1 5 . CaCO-

.3 
M» - - 5.**8 

3 .1 .3 Weather ; 

The meteorological data recorded a t the meteorological 
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observatory from the Sugarcane Beseareh Station, Padegaon, 

during the period of experimentation are presented in Appendix 

H I . Padegaon is si tuated 5% metre above the sea level ; on 

18°-12f to Iforth la t i tude and 7%°-10« to ^ast longitude. Total 

r a in fa l l received from August 7? to February 79 was 872.8 w® 

during 1**2 rainy days. I t would be observed that during the 

growth of sugarcane crop maximum temperatures were froo 2?.1°C 

to 3?A^C whereas minimum temperatures ranged from 10.5°C t o 

21.7°C. The humidity a t 8,0 as ranged free 70.0 per cent to 

93.0 per cent and a t 3.0 ps i t was froo 19-0 per cent to 71.0 

per cent. The evaporation per day ranged fros 3.1 BEI to 9.6 ias, 

3.1.**• studies into the quality of psess esud calce ; 

Out of the h8 co-operative and private sugar factories 

contacted, only 21 sugar factories from the State of Maharashtra 

sent the press cud cake samples a t an interval of one month 

during the crushing season v i z . , lloveaber, 77 t o May, 1978. On 

receipt , the samples were dried pounded in v/oocicn mortar and 

pes t l e , passed through different sieves and were subjected to 

chemical analysis with a view to study the quality of press 

mud cake received fros different sugar factories. 

Districtwise l i s t of sugar factories in operation in 

Maharashtra State during 1977-78 and the sugar factories under 

study is given in Table 3 and presented in Fig. 2 . 
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fable 3 : ^ i s t r l c t w l s e co-operative and Jo in t - s tock sugar 
fac tor ies in operat ion in Maharashtra s t a t e 
during 1977-78. 

s r . 
Ro» 

fiane of sugar factory Acronyms used 
in t h e s i s 

I . KOUmpDE DISTRICT 
1 . Baulat s . s . K . L td . , lashwantnagar 
2 . Bhogavati S.S.K. Ltd . , P a r i t e 
3 . Kurabhi Kasari S.S.K. L t d . , Kuditre 
k. Dudnganga Vedhganga S.S.K. L td . , Bldr i 

+*$, Kolhapur Cane Sugar Works Ltd. .Kasaba Bavada Kolhepuy 
6 . Parana S.S.K. L td . , "waraaanagar 

•»• 7 . Panchganga S.s.K. Ltd . , Ganganagar, Panchgaaga 
Icbalkaranj i 

+ 8 . Datta o •£»£. , Shixol Batta 

I I . SAKOLI DISTRICT 
9. she tkas i w.S.K. L td . , Sangl i 

10. Walwa Taluka S.S.K. L td . , Sakharale 
1 1 . Yisfewas S.S.K,. L td . , Xashwantnagar 

I I I . SMARA DISTRICT 
+ 12. Krishna S.S.K. Ltd . , - e tha re (He.) 

1 3 . Sahyadri S.S.K. L td . , Yashvantnagar 
lh, Balasaheb Desai s.S.lt . L td . , Kara l i 
1 5 . Satara S.S.K. L td . , Kisamreernagar 

*16. Phaltan Sugar Works Ltd . , Sakhaivadi 
+17. ShrirsL! S.S.K.. L td . , Phaltan 

IV, SQLAfrtR, DISTINCT 
18 . shankar s . S . It. L t d . , Sadashivnagar 

*19. lasbnant s . s .K . Ltd . , lashwantnagar 
20. Saswad l i a l l S.S.K. L td . , l ial inagar 

* 2 1 . BrJtoa Sugar Ltd . , Shreepur 
+22. siddfaeshwar S.s .K. L td . , S iddbesfewamagar 

Krishna 

Shrira© 

Yashwant 

Hlddbeahwantr 
Contd. . 
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Table 3 (Contd.) 

w T . 
j i o * Liarae of sugar factory Acronyms used 

in thesis 

•23. 

25. 
26. 
27. 

#28. 

29. 
+30. 

31. 
+32. 
*33. 
3^ . 

•35. 

+*37. 
38. 

+*39. 
A o . 
hi. 
h2* 

+M-3. 

**8. 

fcalcfcanctaagar Sugar Indus t r ies l t d . ,valciiandnagar 
Cfafaatrapati S.S.K. Ltd . , Bhavaninagar 
Malegaon s.S.K. L t d . , Kalegaon 
Soiieshwar ii.S.K. L td . , Soeesiararnagar 
lashwant S.S.K. L t d . , Chintamaninagar 

VI. AMDllAGAR DISTRICT 
L-hrlgonda S.S.K. L td . , Shrigonda factory 
Jagadamfca :-,.£>» K. L td . , Bashln 
B&hnri S.S.K. L t d . , Babuil 
Frair&ra ^ . s .K , L t d . , Pravaranagar 
Sangsffiner Bbag S.S.K. L t a . , A«rutnagar 
liafaarashtra Sugar Mills l t d . , !Gila3magar 
Ashok £.B.K. L td . , Ashokaagar 
telapur Sugar and All ied Indus t r i e s Ltd. ,Harigaon 
Cftangdeo Sugar K i l l s L td . , Changdeonagar 
Godavari Sugar Mills L td . , Sakaxvaxli 

Cfahatiapati 

'hrlgonda 

Batoari 

iangauner 

San^ivani (Takl i ) o,f».K. ltd.f&afcajaiian&3a£ar 
Godavari Ougar Mills L td . , LaJEiwadi 
Kopargaon sa.b.K. L td . , Gatftaimagar 
Gaoesh s.S.K. L td . , Ganesfanagar 
Trudhestsrar s.S.K. L td . , Kasarpiispalgaon 
Hfiyanesliwar 0 # s .K. L t d . , Bhendc (H;.) 

Godavari-S 

Godavari-L 
Kopargaon 

^nyanesliwrar 

KadavaS.S.K. L td . , Kfaedgaon 
Kar&avear Kakasaheb fcagh S.S.K.Ltd.,Kakasatot3nagar ISakas&heb 

Wagh 
iliphad S.S.K. Ltd. , Pis^palas Kiphad 
Ha»ik cijS.K. Ltd. , Palase 
Girana fc.s.K. Ltd., Bhausafcet) Hirenagar 
Kavalgaon Sugar Fares l t d . , Havalgaon 

Contd..• 
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g ; Ka*e of sugar f a c t o r A o g ° g . ! g ' a 

VIII . PHOLb PISTBICT 
50. Panzaxaksn s . s .K. L td . , Bhadan© 

•5X* fc»atpuda Tapl P a r i s a r S.ii.K. L td . , Furushottaunagar Satpu&a 

IX. ÂLGAOH Ig&TittCX 
52. Belgsnga ti.S.K. L td . , Bfaoras 

+53. Vasant S.S.K., Kasoda Vasant 
5**. Kadhukar S.S.K. L t d . , Himvi Hurg, Faizpur 

X- AlBAHG&Bfcl) DISTRICT 
55, Kannad S.S.K. L t d . , Kaisnad 
56. Biddhtshsratr a . s . K . L td . , S i l lod 
5? . Gangapur s.iJ.K. L t d . , Gangapur 
58 . Vinayak S.S.K. L td . , Parasoda 

XI . 36PR DISTRICT 
59. J a l Bhavanl ~.£.K. Ltd . , Georai 
60 . iuaba^ogai S.s .K. L t d . , Araba^ogai 

X I I . QSKAKs-BsS DISTRICT 
6 1 . Shetkari S.S.K. L td . , K l U a r i 

•62 . Terana S.S.K. L t d . , Dhokl Terana 

X H I . BMflEP PISTKICT 
• 6 3 . Kalasabar S.S.K. L td . , Gandhlnagar Kalsafoar 

XIV. ISQTI-mL PISTBICT 
6k. Vasant S.S.K. L td . , Pusad 

XV. BPIDHftlfll DISTRICT 

6 5 . Ji jamata S.6.K. Ltd. , Shankarnagar 

XVI. FARABlftHI DISTiSCT 
66. Marathwada S.S.K. L t d . , Dongarkada 

* J o i n t Stock Sugar Fac to r i e s . 
• Eugar l a c t o n e s u n d e r s t u d y . 
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3.1.5 Field experiment : 

Residual effect of press mud cake on yield, Quality 

of sugarcane and on s o i l propert ies , 

A field experiment on Ads a l l sugarcane with Co. 71*© 

was l a i d out in a randomised block designwith three replica­

tions during 1975-7? with following tieatisents. 

Details of the treatments and the symbols used. 

S r . lo . Treatments Gynbols 

1 . hQQ kg K/ha alone A 

2. M)0 kg N * 170 kg P205 + 170 kg KgO/ha B 
(i;econtended dose) 

3 . ^60 kg H • 3**0 kg F 2 0 J -». 170 kg KgO/na C 

h. Press mud cake @ 12.5 t /na D 

5. Prase mud cake @ 18.5 t /ha B 

6. Press stud cake @ 25,0 t/fca F 

In the treatments D, I and F , the nitrogen vas 

adjusted to **00 kg/ha taking into consideration I content 

of pzess mud cake K, P and K vas applied through amtsonius! 

sulphate, super phosphate and muriate of potash respectively. 

The residual effect ( without addition of itertil igers 

or press mud cake ) on Adsali sugarcane with cc +?h0 was 

studied a t the s i t e during 1977-79 by following the same 

randomization in the above experiment. 
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The gross plot size was 13.72 x 7 . 3 1 B and net plot 

size was 12.19 x h.88 m, 

Ibe detai ls of the plan of layout of f ie ld experiaent 

are presented i n Fig, 3 . 

3.1.5 (A) Details of cult ivation : 

After harvesting of previous adsal i crop of sugar­

cane where the response of sugarcane t o PMC was studied in 

January 1977 the same field was kept fallow for three to four 

months. ihen ploughed twice one «&od crushing and two 

harrowing were given to the f ield. 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 B . Healthy sugar­

cane seed material of CQ.7*fO var ie ty was obtained from the 

seed nursery of Sugarcane Specia l i s t , Sugarcane research 

Station, Padegaon and cut into three eye buded s e t t s . The 

sugarcane s e t t s were treated with a fungicidal mercury cost-

pound to keep the seed free fro© diseases. Then the planting 

was carr ied out by wet planting ®ethod on 3-8-1977 * The seed 

rate used was 25*000 three eye buded s e t t s per hectare. 

Earthing up was done af ter five sonths of planting. 

The experimental plots were weeded s ix t&aes and the i r r iga­

t ion was given a t an interval of 10 days during sissuer and 

during rainy days as and when required. Harvesting was done 

on h-2-1979. 



FIG :3 
PLAN OF LAYOUT 
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(B) ffsrtilizer and manure application i 

the quantities of H, ?2o* and K2o supiU&ed to the 

previous Adsali crop ( 1975-7? ) through pxess nmd cate© is 

given below : 

ST. Treatments PMC treatments K fr-C,- K«0 
Mo. t/ba 2 p 2 

— M I N I M I . « I W M I W H W I I I I . I m » * ° * ' i ' I w «W«' l^»w.«*>»w«»w«w*wM»n«iWM^MB^**w^^w^ —UK—— ma—Hi niJIMMw.nfci »«F V M « O T M " * U " M * ' I W « M » W W < M M * 

1 . D 12*5 150 ^ 5 1S2 

2 . E 18,5 225 728 273 

3. F 25.0 300 970 3#* 

In order to study the residual effect of PKC, no 

manure or fe r t i l i zers were applied to the eameriioental p l o t s . 

(C) soi l aaaaple i 

Soil samples were collected a t a depth of 0-30 cm fro® 

each plot a t different stages of crop growth I . e . ( i ) before 

planting of sugarcane, ( i i ) a t earthing up, ( H I ) a t grand 

growth, and (iv) a t harvest. They were a i r dried, pounded 

and used for chemical analysis. 

(D) Plant sample and growth observation ; 

Plant samples were taken a t grand growth and a t 

harvest stage. Ten canes from each plot wart cut to ground 

l e v e l . Btceietric observation such as t o t a l w i g h t , t o t a l 

height, ssillabie height, number of intemodes and gi r th were 
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recorded, fhe canes ( stems ) and green leaves ( crown ) 

were cut Into small pieces composite d and representative 

samples from each plot was talaen. Sauries were oven dried 

a t 70°C and prepared to a fine powder and used for chesdcal 

analysis . Juice saeples were also taken by crushing the 

canes fro© each plot for quality study. 

(ii) Cane yield • 
WW^II' l LIU Willi 'lTE» • » ! •>!'!•—I« I'«J'» 

t i l l a b l e harvested canes from net plot *jere weighed 

and cane yield per hectare was calculated, 

( I ) GoEKasrcial cane sugar {CCs) in tons per hectare : 

I t was calculated as 

II© t BP diiuent x yield in t /ha 
CC& t / h a a ——• • - - — — — 

100 

3.1.6 Incubation studies ; 

An incubation study was conducted to study the mine-

rs l iza t ion of nitrogen froc different levels of press E$ud 

calce and different levels of Inorganic f e r t i l i se r s and also 

to study the ava i lab i l i ty of phosphorus and potash. The so i l 

for the incubation studies was collected fro© the field 

experimental p lo t . Ihe treatment in the studies are on the 

basis of treatments of the field experiment. 

Galvanized iron p i t s were used for th i s incubation 

s tudies , i'here were six treatments each being replicated 
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t h r i ce . Two kg of so i l ( 2 mm ) was taken and to i t calcu­

la ted , quantities of press aiud cake and f e r t i l i s e r s as per 

treatments were Biased well . The detai ls of the treatments 

ana quantities of the fertilizers and press mud ealse added 

for different treatments are given in Table 4 . 

After thorou^i nixing of f e r t i l i ze r s and press mud 

cake in the s o i l , the material wan unifoxisly f i l l ed in f in 

each pot. TUB treated so i l was brought to the level of 

moisture equivalent by adding calculated cpantitias of 

d i s t i l l e d water. The moisture level was maintained throughout 

the incubation period ( 90 days }. The rood tetaperature was 

27° jt 2°C throughout the incubation period. 

The so i l samples were taieen i n i t i a l l y af ter two days 

and thereafter a t an interval of fifteen days incubation 

period and analysed for 8^-N, MO~-II, Av.Pglv, Ay.KgG, 

organic carbon, pfi% e lec t r i ca l conductivity (IC) and CaGO-. 

The s o i l samples were also analysed for the micro­

flora before s t a r t of incubation s tudies , a t 60 days and a t 

90 days of incubation. 

3,2 MetftodB of analysis : 

3.2.1 y e r t i l i a e r analysis : 

Fe r t i l i s e r were analysed for the i r nutrients content 

by the methods as described in &,G.A,e., 19^0. 



fahie ^ : Details of treatcseiiis, quantities of f e r t i l i ze r s and press nm& cake wed for 
incubation study. 

Ho. Treatments 

1 . 1*00 kg ia/ka alone 

2. M3Q kg H + 170 kg js-20- + 170 kg KgO/ha 
(uecomoended dose) 

3 . £60 kg ft + 3*+0 kg igO^ * 170 kg K2o/ha 

if. *press tsud cak© f 12,5 t/ha 

5. *Pr©ss raud cake § 18.5 t /ha 

6, *Press cud cake @ 25.0 t/ha 

Symbol i.maaatitiGs added in g/pot (2 kg so i l ) 

et&phate phosphate of potash »»d cake 

A 1.861 

B 1,861 

<-* 2.607 

J) 0.923 

ll 0„*f*& 

1' «•» 

0.926 

1.8^2 

0.256 

0.256 

11,156 

1 6 . 7 ^ 

22.312 

* 

* In treatment D, I. and I the K dose was adjusted to M>0 kg/ha through aaasoniUffi 
sulphate. The necessity of addition of i-gO* and K ô in £kms& treateents did 

not a r i se . 
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3.2,2 Press cmd cafes analysis : 

fhe press ©ud cafes saaipies were a i r dried, pounded, 

sieved through 2 me and 100 wash sieves and used for further 

analysis . 

1) Hois tore ; 

A known quantity HOB dried to a constant weight a t 

?0°C in e l ec t r i ca l oven, 

2^ I»Qgs of igni t ion J 

A ©oisture free sample was ignited in a Duffle furnace 

un t i l the organic Batter was fully destroyed and cooled. The 

loss on Ignition af ter correcting for the moisture was calcu­

l a t ed . 

3) Mineral matter (Ash) . 

A known quantity of samples was taken in s i l i c a dish 

ignited and weighed to a constant weight. 

*0 H£l. insQluhies ; 

I t was dete mined during ECl - extract preparation. 

HC1 insoluble residue was transferred to f i l t e r paper, dried 

in a e l ec t r i ca l oven, and then ignited in s i l i c a crucible 

end weighed to a constant weight. 

5) Organic carbon : 

I t was estimated by w alkiey and ELack rapid t i t r a t ion 

method using 100 mesh PMC samples. Organic matter was 
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calculated toy Euaa.tipa.ying organic carbon per cent by conten­

tion®! factor 1.725 C Piper, 1950 ). 

6) Total nitrogen : 

I t was determined by !U©ldahl»s raethod as described 

by Piper ( 1950 ) . 

7) Total phosphorus * 

I t was estimated by tripl© acid digestion t^thod 

< Wright, 19$*- ) . 

8) '-Total potash 1 

The wet digested esaterial was used and potash was 

determined on Lange's fXm® photometer ( Chapman and P ra t t , 

1961 ) . 

9) Calcium carbonate * 

A known weight of 100 aesh PMC samples was taken. 

About 1 gram of Darco G.60 was added, treated with IK BC1, 

irAxture was shaken an hour, f i l tered and back t i t r a t ed wit* 

0*m, MaOH using phenolphtbaleln as an indicator (Piper ,1950'. 

10) pH : 

The r a t io of PKC to water was standardised f i i s t by 

taking 1*2.5, 1*5, 1*7»5 and 1*10 ra t ios , and i t was observed 

tha t 1*7.5 ra t io is the optima ra t io for determination of pH 

of press ©ud cake < Piper, 1950 ) . 

http://Euaa.tipa.ying
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11) Elec t r ica l conductivity (IC) : 

%Q was determined e l ec t r i ca l ly using 1:?,5 HC ; Water 

suspension with the help of conductivity foridgs (^olubridge) 

( Jackson, 1956 )• 

12) B;i soluble Cao . 

Fro© the f i l t r a t e , a f te r separation of Iron and 

alUffiinia, calciurr. was precipitated as calcliaa oxalate and 

estimated by t i t fating against standard permanganate solu­

t ion as described by Piper ( 1950 }. 

13) HC1 soluble Mgp : 

In the f i l t r a t e fre© CaO deter®illation, tagnesittto 

was precipitated as es&gnesium assaoniuej phosphate. I t was 

ignited, cooled and weighed as Magnesia© pyrophosphate 

{ Piper, 1950 ). 

3.2,3 Soil analysis » 

The s o i l samples were analysed by adopting standard 

methods of analysis as under. 

A) Physical analysis : 

1) Moisture ; 

I t was determined by drying a known quantity of so i l 

to a constant weight a t 105°C in a e l ec t r i ca l oven (A»o«A«C,, 

1950 ) . 
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2) Mechanical composition : 

This was carried oat according to the inter-national 

Pipette method using soda dispersion, EC1 and 11202 treatments 

( Piper, 1950 ) . 

3) Moisture equivalent ; 

Ib i s was determined according to method given by 

Piper ( 1950 ) by using Briggs Metane laolsturo equivalent 

centrifuge f i t t ed with a special drug* head rotated at 22**0 rpu 

for 30 a&nutes. 

^ ^'lQ:x^mm ^ t e r holding capacity : 

ThiM was determined by the method described by Piper 

( 1950 }. 

5) lioi^ture j i t 1/3 ^ r j " 1 ^ ! ? ^ f : 

This was determined by pressure ueiabrane apparatus as 

described by Richards c 19^* ) . 

6) Btfek density : 

This was determined according to the method described 

by Baver ( 1956 ). 

7) Pore space : 

i'hiis was estimated as per the cethod given by Baver 

( 1956 ) . 
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B) Chetslcal analysis s 

1) f o ta l Ilitrogen : 

Kjeldahl's m%3m& wltn Bals modification was adopted 

for estimation of nitrogen as described by Piper ( 1950 }. 

& Organic carbon * 

I t was deteroined by tfee Ualkley and Slack rapid, t i t r a ­

tions Method using 100 fflesb s o i l samples ( Piper, 1950 }. The 

organic pa t te r was calculated by multiplying organic carbon 

per cent by conventional factor 1.725 ( Piper, 1950 ). 

3 ; Airailabie r^o- ; 

The available Vg>>* ^ ^ determined color ice t r i e a i l y by 

following ats€n*s methods ( Glsen, e t al« 195**- ). 

h) Available KgC : 

I t was determined by using neutral normal BILQ4c as 

so i l extractant ( Vdk and Truog, 193N- ) . Potash in the 

ex t rac t was estimated on Lange*s flace photometer ( Fox, 1951 ). 

5) &oil pH i 

I t was determined by using 1*2.5 so i l water ra t io 

suspension by means of glass, efilowel electrodes assembly 

using e lec t r i ca l ly operated pH meter ( Jackson, 1958 ). 

I t was estimated e lectoaetr ica l ly using 1:2,5 so i l 
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water suspension with the help of conductivity bridge 

( Solubrtdge ) as described by Jackson ( 1950 ) and expre­

ssed as ©iilisihos/cffl. 

7) Calcium carbonate : 

A known weight of 100 »esh s o i l was taken and treated 

with 2M BC1. Soll-HDl Eixtare wast shalcen, e n t e r e d and back 

t i t r a t e d with 0#1H laOH using phenolphthalein as an indica­

t o r ( Piper, 1950 ) . 

8) ira£-N and IJO^-I : 

A Known weight of so i l was taken and treated with 2 H 

KC1 plus 2 H ICl and shaken for an hour ( Breimer, 19&5 } and 

MHj-H and NGt-M was determined by steam d i s t i l l a t i on with MgO 

and JDevarda^ alloy. 

9) l ^changeable Ca and Kg : 

These were deteniined hy EIXEA eethod using 6 per cent 

HaCl as extractant , If^Cl and Nl̂ OH mixture as buffers and 

ffittrexid® and eriochro®® black f as indicators, respectively 

( Jackson, 1958 ) . 

10) I aehaaaeable Ha : 

The ext rac t obtained for the determination of the 

available potash was direct ly used for the estioatiom of 

exchangeable Ma. I t was estimated on Lange*s flaise photo-

rseter ( Jackson, 1958 ). 
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3.2.1* Miero~biological analysis : 

Microbial counts w i e recorded as per the method 

described by Alexander ( 196I ) . 

1) t o t a l bacteria : 

The t o t a l bacter ia l population and that of actinomy 

cetes m i g of s o i l was counted by dilution plat ing method 

on so i l extraetant raedla. 

2) ^^otobacter 1 

The asotobacter count in 1 g of so i l was determined 

by using the sane dilution plate technique but on Jens on* s 

media. 

3) lungi colony : 

The fungi colony count In 1 g of so i l was date rained 

by using the di lut ion plat ing method on Martin's Hose Bengal 

media. 

3.2.5 Plant analysis : 

The plant stem and green leaves (crown) sauries were 

dried well in well ventilated oven a t 7G°C. The dry matter 

was finally ground in a c i l l to pass through 0.5 BE sieve and 

then fine homogenous seaaples were* used for further analysis. 

I t was estimated by Kjeldabl's method as a sc r ibed by 

Piper ( 1950 5. 
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2) Phosphorus 

The plant saapl© was digested with t r ip l e acid mixture 

and voXw& was cade. The phosphorus was estimated in a su i ­

table aliquot of th is extract by precipitat ing i t as wmmijm 

phosphaadybdate by Pdaberton*© method ( wilght, 19J* ) . 

3) Potassiiaa s 

The wet digested material was diluted and potash was 

determined by using Langs*s flame photometer ( GhapEan and 

P r a t t , 1961 ) . 

3.2,6 Juice analysis : 

i ) £x££._ * 

Brix was xead by Brix hydrcester Kith tcoperatuxe for 

corrected Brix at 2Q°C« 

2) Pol ...reading J 

Pol readings were taken on polariscopc. About 100 a l 

of juice was tafcen in 150 ml beafeer, 2-3 g lead acetate 

{ Honobas 13 powder was added to precipi tate the impurities, 

f i l t e red the juice through Whatman Ho. 1 f i l t e r paper. The 

f i l t r a t e was f i l l ed in 25 on tube and observed the readings. 

3) sucrose 1 

sucrose per cent was read fro© the graphical table 

value of Brix and Pol readings ( Spencer and I-Seadte, 19^5 ) . 
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^ Co^ffjgi^ftt o^ polity t 

2bis was calculated as 

Buerose p 
Coefficient of puri ty » — x 100 

Corrected Brix 

5> Total nitrogen : 

I t was estimated by KjeldattLvs method as Ascribed 

by Piper ( 19^0 )« 

A known quantity of iuiee w®8 taken in & s i l i c a dlsn, 

evaporated on water bath t i l l dryness and tben igaited and 

weighed to a constant weight. 

7) ^otol phosphorus : 

I t was determined fro© HG1 - extract of juice and by 

precipi tat ion with ajseioniuiR mdybdatc n i t r i c acid reagent 

by precipi tat ing i t as anaonium pboeptoonolylHlate { Piper, 

1950 ) . 

3.2.7 s t a t i s t i c a l cethods : 

The data collected was s t a t i s t i c a l l y extadiBd by 

following the procedure described by Panse and btikhatne 

{ 1961 ). 



 
 
 
 
 
 
 
 

 



CHAPTER 4 
RESULTS AND DISCUSSION 



CHAPI&R h 

msmss AND Discussion 

'..lth a view to study the quality of press sud cake 

{ PMC ) produced from various sugar factories in Maharashtra 

b ta to , the chetBical composition of press sud cutoa was studied 

during the crushing season of 1977-78. The f ield experiment 

was conducted to study the residual effect of application of 

press mud cake on s o i l propert ies , yield and quality of 

sugarcane. The incubation studies were also taken to assess 

the supply of nitrogen and I ts mineralization, avai labi l i ty 

of t 2
c 5 a n d Ky *** C 0 E 3 P a r i s m with inorganic fe r t i l i ze rs and 

the data thus collected have been reported pud discussed in 

th is chapter. 

if.1 studies on the quality of press mud calsc produced 

in.respect of nutrient status • 

^ . 1.1 I rash moisture content,, pi: and e l ec t r i ca l conductivity 

of press EUd cate : 

Most of the prass eud cake samples froo various sugar 

factories of Maharashtra were received in vet condition but 

soiae of thee were received in dry condition and hence the 

large variation in moisture content was observed. 

the values of moisture content, pn and e l ec t r i ca l 
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conductivity are reported in Table 5. O* pH and e l ec t r i ca l 

conductivity is shown graphically in Fig, **. 

I t was observed from the fable 5 that the range of pH 

was from H-.̂ O to 5.70 when the moisture content of press »ud 

cake was above 50 per cent. However, when the moisture 

content was below 50 per cent f the range of pH was found to be 

fro® 6.18 t o 6.80. 

I t was observed that the taaxiesutH aaoisture content 

( 78.03 % ) was found in press sad cake s a b l e s of Chhatrapati 

a.s.K. Ltd. indicating that the PMC was in lutsps and very wet 

and minisum ( 16.27 % ) being in samples of siddheehwar S.S.K. 

Ltd. , indicating tha t these were almost dried samples. I t was 

also observed fro© the data fiuat when ssoistura content in press 

cud cake was high, the pH wee low ( M-.*f0 ) and a t the sane 

time the e lec t r i ca l conductivity in suspension was also high 

( 3.83 Bathos/cm ; . The wean pE value for factories was 5*66 

and i t ranged from h.35 t o 6.86. Ihe aean values for e l e c t r i ­

cal conductivity determined by usiag suspension and f i l t r a t e 

were 2.80 and 3*70 caabos/cB}, respectively; indicating that 

there was ©ore resistance in the f i l t ra te* This cay be due 

to ©ore soluble and active concentration of different sa l t s in 

the f i l t r a t e . 

Haines ( 196I ) and Pandey ( 1966 ) also observed that 

the fress press mud cake contained ^ t o 70 per cent moisture 
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Table 5 * Moisture content, pH and e l ec t r i ca l conductivity 
of fresh press loud cake sasples (Moan of f i w months). 

H o . 
liam of t he 
s u g a r f a c t o r y 

Mois ture pH H e e t r i c a l 
i n suspen­
s i o n 

c o n d u c t i v i t y 

o f f i l t r a t e 

* enbos/cn 

1 . jQnyanesfrvar 6? .79 5.70 1 .73 2 . 6 0 

2 . Godavari~L 72.07 ^ .92 3 .35 ^ . 5 8 

%5* Godavari-S 73*95 if .72 3 .12 ^••59 
• * Xopargaon nw* 9 2 *6.86 2 .96 H'.cUL 

5. Kaburi JLw#©dL ̂  #6.80 3 .39 5 .00 
6 . t>anga©ner 7 3 . 8 1 ^ . 3 5 3 .53 ^ . 3 6 

7 . Shrlgonda 62 .57 5.38 2 .73 3.67 

a. Satpuda 1 8 > 1 *6.52 2 .51 3.3^* 

9 . Vacant 65 - 33 5.30 *i •Jf'r ^- .2^ 
1 0 . Kolhapur 7 2 . 5 2 %.9B 2 . 1 9 2 . * 

1 1 . Fanehganga ^ 3 . 2 0 • 6 . 5 0 C . T " 2 J> »4£*fc 

1 2 . Ba t t a 22 .06 *6.18 £ M 3.13 
1 3 . Kalaobar 75.m 5.56 3 .^5 -̂.**-9 

!*»-. Kakasaheo Wagb. 65J*6 5.^3 2 .62 3 ^ 6 

1 5 . Siphad 15 .86 *6.30 2 .80 *.Q3 
1 6 . Terana 6 9 . 3 2 5M> 2 . 8 1 3.7S 

1 7 . C h h a t r a p a t i 7 8 . 0 3 hj*0 3.83 3 .28 

1 8 . Krishna 6 6 . 1 0 5 .00 2.7** j.*rJ. 

1 9 . t ihriram 69 .68 5.31* 2 .18 2 .68 
20 . i i lddteshwar 16.2? *6.77 2 .13 2 . $ * 

2 1 . Xasbwant **9.38 *6.28 3*18 3.83 

Mean 5^.35 5.66 2.80 3 .70 

* a 1 $7 .5 <PMC»Wafce r r a t i o ) . 
Best = 1 :2 .5 (PMC*i Water r a t i o ) . 



). 

! 

'J 

\ 
:i 

9 
Hi 
31 

S :ij 
M ><1 

' ' $ 
R.-tl 

,;jM 
o " j 
i j 4 
t t f , J 
1.1 l i t 
' ? -"-» 
M„« 

i f* 

* 
M 



6$ 

when I t corses out fross the factory. Higher moisture content 

in the piess nad eafee produced at the sugar factory faces a 

problem of transport before i t subjected to drying. 

**>»!. 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 38«Mf per cent In PMC race ire d frees different facto­

r i e s . The mean value for a l l the factories in liabar&shtra 

was 33.96 per cent. 

I t was observed that the differences were highly 

s ignif icant for the carbon content frees the various sugar 

factories . There was no signif icant difference in organic 

carbon content in samples received a t monthly Interval , 

Bawasakar < 1968 ) , Mesbahul, e t a^. < 195^ ) and 

P a t i l ( 1975 ) In t h e i r study also reported tliat press nmd 

cake contained ©or® than 20 per cent of organic carom, 

U-.1.3 Total nitrogen content of press mud cafe : 

The chemical composition of press cud cake in respect 

of t o t a l nitrogen content is reported in Tabic 7 . I t was 

observed that the range of t o t a l nitrogen content was fro® 

1.39 t o I.96 per cent. The aean value for a l l the factories 

and months was I .63 per cent indicating that there was large 

var ia t ion amongst different factories which c.i^it be ascribed 
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Table 6 : organic carbon content of psess cud cake. 

i*r. Bane of the Per cent on oven dry bas i s 1 1 wean for 
lto. sugar factory Dec 77; : Jan 78s i Feb 78 

38.Wf 

: Har s 
78 

.37.90 

Apr s 
78 

37.90 

sugar 
fac tory 

x« Bnyaneshwar 36.77 k l . 1 9 

i Feb 78 

38.Wf 

: Har s 
78 

.37.90 

Apr s 
78 

37.90 . J O •****• 

2 . 0,:>davari~i 35.56 36.78 36.32 35.05 3^.11 35.56 
3 . Godavari-S 35.60 35.60 3k.11 37.90 36.00 35.8k 
k . Kopargaon 29.71 23.2k 22.07 2k.63 32.21 26.37 
5. 1-aiiuri 25.89 26.te 23.37 36.00 3k.k2 29.23 
6 . ^angamner kO.Ol 36.78 3k.7k 37.90 37.36 37.36 

7 . iiferisonda 35-60 3k .13 30.00 3-.Sk 39 -1*© 35.61 
8 . Satpuda 2L.U8 29.05 29.05 33.79 35.37 29.75 
9 . Vacant 32.36 k3.8k 38.11 _ j i u » <&*• 36.88 36.88 

1 0 . Kolhapur 30.60 35.30 36.53 33 .k7 38.00 3k .76 
1 1 , Pandcanga 25.01 31.19 33.2*- 32.21 £m *̂ fc J 4 * 29.25 
J-£« • Datta 37.66 3^.25 36.32 3C53 33.53 37.86 

1 3 . Kalambar 35.89 36.78 33.53 33.16 28.7k 3k. 62 
I k . Kakasabeb Wash 37.27 37.27 35.26 33.21 33.21 37.2k 
1 5 . Htpbad 31.99 32.07 31.77 31.90 32.23. 31.k9 
16. i e r a n a 33.5k 35.S9 3N-.11 3k. 11 37.26 3k. 98 
17 . Chbatxapatl 3k. lk 36.77 3k. 95 35.69 33.16 3k. 9k 
1 8 . Krlslma 32.95 36.90 36.90 30.21 38.53 36.70 
1 9 . LhrLT&m 35.89 37.66 30.30 30.00 33.k? 33 .k6 
20. .. Iddlieshssar 26.77 32.29 3k.k2 32.27 35.69 32.20 
2 1 . 3£ashi#ant 29.k2 

3 2 . % 

32.66 

3k.77 

28.11 30.32 

3k.**k 

32.21 

,5*r. yv 

30.5k 

Mear k for month 

29.k2 

3 2 . % 

32.66 

3k.77 33.19 

30.32 

3k.**k 

32.21 

,5*r. yv 33.98 

sugar factory Month 
*r * t e s t * * * 

t-* • &• -t 1.673 0.670 
C -.D. a t 5 ;J 3.673 1.792 
V • ̂ v. a t 1 >-• k . 756 • 

* Si^i lf leant a t 5 % level . 
** i i i^i if leant at 1 % l eve l . 
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fab le 7 » Total n i t rogen content of press mud cake. 

i*r# Dane of the 
No. sugar factory 

1 . ftayariesliwar 
2 . Godavari-L 
3. Godavari-y 
h, Kopargaon 
5. Baburl 
6. iiangssmer 
7 . nbrigonda 
8 . ^atpuda 
9 . Vasant 

10 . Kolhapur 
1 1 . Panehganga 
1 2 . Batta 
1 3 . Kalaebar 
!**•. Kakasabeb Wagh 
1 5 . Niphad 
16 . Xerana 
17 . Chhatrapat i 
1 8 . Krishna 
19. iihrira® 
20. -Uiddhesbwar 
2 1 . Xassbwant 

Per cent on oven dry bag i s 
Dec Jon Feb Mar 
77 78 78 78 

1.77 
1.57 
1.58 

1.63 
1.80 
1.82 

1.99 
1.83 
iM. 
1.57 
1.79 
1.63 
1.77 
1.72 
1.61 
1.50 

1.95 
1.90 
1.82 
1.76 

Mean for Eiontii 

•I • t e s t 
s.i*. j ; 
C D . a t 5 % 
C.i). a t 1 % 

1.60 
1.76 
1.31 
1.56 

1.^0 

1.55 
1.96 

1.75 
1.92 
1.17 
1.59 
1.77 
1.67 
1J*8 
1.63 
1.75 
1.51 
1.8? 

1.75 

1.73 
1.60 
1.66 

1.55 
1.62 
1.82 

1.79 
2.08 
1.^0 
1.82 
2.16 
1.18 
1.^0 

1.75 
1.78 
1.61 
1.56 
1.75 
1.99 
1.99 
1.66 

1.85 
1.56 
1.60 

1.59 
1.3** 
lM 
1.71*-
1.92 
1.82 
1.53 
l.M-2 
1*56 
1.35 
1.85 
1.70 
1.33 
1.56 
1.98 
J. *-L/ 

2*20 
1.65 

Apr 
78 

M©a» for 
saga r 

f ac to ry 

1.70 
1.37 
1.61 
1.50 
1.52 
1.61 
1.62 

1.56 
l.*̂ 3 
1.89 
1.2^ 
J-.H-2 

1.71* 
x »/* 
1.56 
1.25 
1.73 
1*3? 

1.513 

1.73 
1.57 
1.55 
l.**9 
1.50 
1.61 
1.70 
1.96 
1.56 
1.59 
1.79 

1.^8 
1.78 
1*72 

i . 5 o 
1.75 
1.58 
1.87 
X.Oo 

1.70 1.60 1.70 1.61 1.56 1.63 

i u g a r factory 
«!•& 

0.0765 
0.205 
0.265 

* s ign i f i can t a t 5 ;* l e v e l . 
** s i gn i f i c an t a t 1 % l e v e l . 

Month 

0.0373 
0.0999 
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t o the variat ion In s o i l , climate, cane var ie t ies grown 

an<! package of practices adopted. But less remarkable 

var ia t ion in t o t a l nitrogen contents was noticed In eonthly 

in terval . The mean values for t o t a l nitrogen for ©ontbs 

ranged from 1.^6 to 1.70 per cent. Similar observations 

regarding t o t a l nitrogen content of press mud cake were »ade 

by £affiuel*s;e_£ a l . ( 19^5 ) i » studies in Puerto Bieo. 

Alexander ( 1972 ) reported that the f i l t e r mud fro© South 

African sugar factories contained I .69 per cent t o t a l 

nitrogen. P a t i l ( 1975 ) and Prasad ( 1976 ) also reported 

that press mud cake contained 2.02 and 1.71 per cent to ta l 

nitrogen, respectively. 

k . l . k Total 3L'p0g content of prass rand cate : 

The values for to ta l l;
2Cy content of PMC obtained 

from various sugar factories are reported in Table 8. 

I t was observed that press mud cake of different 

factories contained large amount of * 2
0 5 ranging freei 1.8k 

t o 3.31 per cent indicating the large var ia t ion. This ©ay 

be due to variat ion in so i l types and cane v a r i e t i e s . There 

was no such variat ion in to ta l PgO* of PMC received during 

monthly in te rva l s . I t ranged from 2.k6 to 2.69 per cent. 

The Esean value for a l l the sugar factories and sonths being 

2.52 per cent. Froo these figures i t was revealed that 

press mud cake contained appreciable amount of i^ tv . This 
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XalSLe 8 t Total P2c* content of press mud cake 

S r . Kaee o f t h e Pe r c e n t on oven a r y b a s i s Mean f o r 
flO. s u g a r f a c t o r y Bee 

77 
Jan 
78 78 

l'-ar 
78 

AE* 78 
s u g a r 

f a c t o r y 

JL» flngcaneshwar 2 .75 2.87 2 . 8 9 2 ,82 2 .72 2 .79 
Godasrarl-L 2 .72 2 . 1 9 3.27 2 . 0 2 3 . 1 * ! 2 . 7 2 

3 . Godamr i -S 2.06 2.**7 2 .52 2 .12 3.17 2.^7 
^ . Kopargaon 2.97 3»xl 2 .92 2 .77 2 .92 2.$* 

5 . Bahur i 3 .12 3.80 2 .31 2.^7 2 .62 2 .86 

6 . Gangaisner 1 .92 2 .06 JLmyPr 2 .13 2 . 0 1 2 . 0 1 

7 . j ihr igonda 2 .92 1 .75 2 .02 1.92 2.17 2 .16 

8 . Satpu&a 3.1** 3 .51 3-17 3 .22 3 .51 3 .31 

9 . Vasent 2.*f3 2 . 1 3 2.37 3.0? 2 .50 2 . 5 0 

1 0 , Kolhapur 2 . 2 5 2 .02 2.17 2 .02 2M 2 .19 
Ji-JL * Panchgsnga 1 .92 2.17 2.k? 2.37 3 .33 2.^-5 
1 2 . D a t t a 2 .02 1 .65 1.71 1.82 2 .02 1.8"** 

1 3 . KaXmb&T 2.17 2 .29 2 .62 2.87 3.36 2 .66 

l*f. Ka&asaheb \.f,gto 2*k6 2.k6 2.97 c. »JLJL 2 . 3 1 2.**6 

15' . Niphafi 2.57 2 . 8 2 2*32 2.57 2.57 2.57 
1 6 . i e r a n a 2*52 2 .08 2 .21 2 . 6 1 2.67 C. .*T'2 

1 7 . Chfaatrap&ti 1.99 2.0**- 2 .08 2 .06 1.77 1.99 
1 8 . Krishna 2 .13 2 . 2 2 2 .22 2 .06 2.U-7 2 . 2 2 

1 9 . L>hrlra© 2 .62 2 .87 3*12 2.67 2.97 2 . 8 5 
2 0 . -id&heshwar 3.32 3.11*- 2 .82 3.00 2 .62 3 . 1 ^ 
22. a Xashwant 2.**7 1.9B 1.77 L.31 2.97 2 . 3 0 

Eeon i f o r month 2 .50 2.*f6 2.^7 p.M «~.® i? 2 . 5 2 

viugar f a c t o r y Month 
*1 * t e s t # * M.t», t 

*•' •^ • Jt o.; 155 0.0758 
C.i) . a t 5 ^ 0. : 

U15 -

C.D.a t 1 # 0 . ̂ 30 _ 

** Significant a t 1 $ l eve l . 
II .u . lon-s lgaif icant . 
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is due to the addition of t r i p a l super phosphate ( 3BP ) in 

the process of juice c lar i f icat ion which ultimately remains 

as residue in the f i l t e r mud. Kes babul, efc a l . ( 197*$. 5 

fro© Kajsbah sugar Skills ( Barymim ) in Bangladesh observed 

that press mud cake contained 2,16 per cent P. PatH (1975) 

also observed similar results ( 1.95 per cent i0<,y ) i n press 

cud cake from Koibapur. Tn© press ©ud cafee used In one of 

the experiments conducted a t Sugarcane Hesearch s ta t ion , 

Padeg&on contained 3*88 per cent i2Cy indicating that i t is 

the rich source of phosphate ( Anon, 1977 ) . 

^ .1 .5 ^otal K„o content of press mud cake : 

The t o t a l KgO content of press oud calse from different 

sugar factories and during monthly intervals of crushing 

season differed widely, the data of which arc presented in 

Table 9. 

K2o content of PMC in different factories ranged 

between G.38 to Q.76 per cent and during monthly interrtils 

i t was fro© 0.51 t o O.59 per cent, the mean value for a l l 

the sugar factories was 0.55 per cent. Studies carried out 

by tiaisuel's ( 1955 ) , Chopra ( 1959 ) , Alexander ( 1972 ) , 

Kesbahul, e t $&. < 197^ J, Pa t i l ( 1975 >* Prasad ( 1976 ) 

showed large var ia t ion in K-O content of prass uud ealsse, 

ranging from 0.27 to 0.71 per cent. 
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Table 9 : l o t a l K^O c o n t e n t of p re s s t mud c a t e 

S r . Name of t h e 
s u g a r f a c t o r y 

P e r c e n t on oven d rxJS§§ i | 
Mar 

78 
Apr 

78 

Mean f o r 
• •• * •• If** H f ifMifri wit 

S o , 
Name of t h e 
s u g a r f a c t o r y Dec 

77 
Jan 
78 

Fee 
78 

d rxJS§§ i | 
Mar 

78 
Apr 

78 
•~~ s u g a r 

f a c t o r y 

X * Bnyaiieskvar 0 .$3 0 .55 0.1*1* 0.37 0 .30 0.1*1* 

C- # Godavar i - i 0.1*0 0.1*7 0.1*8 o.***5 0.30 0.1*0 

3. Godavari-S 0 .83 0.77 0.76 0.6% 0 .53 0 .71 

U-. Kopargaon 0.1*8 0 .52 0.52 0 .53 oM 0.50 

5. Bahur i 0 .62 0 .73 0 .60 0.62 0 .62 0.61* 

6 . sSangassner 0.7% 0 .72 0.70 0 .56 0.68 0 .68 

7 . Shrigonda 0 .72 0*60 0.66 0 .5s 0.1*8 0 .61 

8 . tiatpuda 0.50 0 .62 0.52 0.1*6 0.1*6 Q.% 

9 . Vacant 0 .96 0 .65 0 .61 0 .62 0 .71 0 . 7 1 
1 0 . Kolhapur o.$o 0*9* 0 .55 0 .^5 0 .50 0 . ^ 1 

JuJL* Panchganga Q.7% 0 .55 \J 9^T*T 0.1*7 0 . ^ * 0.55 
l i f c ^ * D a t t a 0.1*6 0.»*6 0.50 0 ^ 2 0.1*3 0.1*6 

1 3 * Kalatalmr 0.1*7 0.77 0 .^9 0.1*5 0 .52 O.51* 

11*. Kakasaheb Wagfe 0.76 O.76 0.70 0 .76 0 3 3 0.76 

1 5 . Niphad 0 .60 0.56 0 .75 0.60 0 .55 0 . 6 1 

1 6 , e r ana 0,1*6 0 .70 0 .55 0.1*6 0.1*9 0 .53 
1 7 . C h h a t r a p a t i 0.»*9 0.1*6 0 .55 0.1*5 0.50 0.1*9 

1 8 . Krishna 0 .38 0 .35 0.38 0 .35 O.M* 0 .38 
1 9 . Shriraia 0.1*2 0.1*7 o.55 0.66 0.1*7 0 . 5 1 
2 0 . s iddbeshwar 0 .62 0 . 5 1 0.50 0.V9 0.1*2 O.^L 

a. Tashwant 0 ,53 

O.^B 

0 .55 

Q.59 

0 .55 0.1*0 

0 .51 

0.1*9 

Mean f o r month 

0 ,53 

O.^B 

0 .55 

Q.59 0.56 

Sugar 

0 . 5 1 

f a c t o r y 

0 .51 0 .55 

0 ,53 

O.^B 

0 .55 

Q.59 0.56 

Sugar 

0 . 5 1 

f a c t o r y 

0 .51 

Month 

•I • t e s t 
S.L. ± 

C.D. a t 5 $ 
C O . a t 1 % 

0.0298 

0.0797 

0.1033 

** 

0.011*6 
0.0390 
O.O506 

** S lgn i f l e a n t a t 1 $ '. l e v e l . 
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lj-,1.6 pH value of press mud cake : 

Ebe pH values for the a i r dried press tnud cake are 

reported In Tata® 10 and graphically shown In l l g . U-. 

The pH of PMC of different factories ranged fro© 

5.31* to 6.90 and froe 6.29 to 6,50 during monthly intervals . 

i'he mean value for sugar factories and monthly intervals 

being 6.V+ indicated that the differences were highly s igni­

ficant in both the cases. The pK of the press cud caks was 

thus below 7.00 and th i s nay tee due to the double sulphite* 

t ion process adopted in c lar i f ica t ion of juice and <juantity 

of t r ip le super phosphate added in the process. 

V-.1.7 i l e c t r i c a l conductivity of press »«d calae : 

Elect r ica l conductivity <Ec) in suspension and of the 

f i l t r a t e of the sat^e i s reported in Table l l and graphically 

presented in l i g . *H 

I t would be observed that differences in the values of 

e l ec t r i ca l conductivity for sugar factories and for the 

monthly interval were highly s ignif icant . The mean values for 

various sugar factories were from 1.61 to 3«60 mmhoB/em and 

for monthly in terval were fro& 2.*+7 to 2.98 cohos/cs. Mean 

value for sugar factories and monthly interval was 2.69 mmhos/cm 

Ihe data presented in Table 12 and graphically shown in 

i l g . k- showed that a l l the values for e l ec t r i ca l conductivity 
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Table 10 : pH ( 1*7.5 ) of p ress i EUd ealce. 

S r . Han© of the Air dry bas i s Mean f« 
II o . sugar factory Dec Jan Feb Kay —jrjy— stiga: 

77 78 78 73 78 a StCTiQr; 

X • iJnyajieshwar 5.7 6.6 6 ,0 5.7 6,0 6.00 
2 . Godavarl-1 6 .1 5.0 5.7 6.2 6.9 6.1** 
j . Godavari~S 6.8 6*9 7.0 6.7 7 .0 6.88 
^ . Kopargaon 6.8 6.9 6.7 7 .0 6.8 6.8**-

5 . Rahurl 7.0 6.7 6.2 6 .1 6.2 6,kh 
6 . Sangamner 7.6 f #*J* 7 . 1 7 .2 7 .3 7.32 
7 . ^brigoiMia 5.7 5.6 5.3 5.0 5.1 5.3** 
8 . Matpuda 6.? 6mh 6.2 6.0 6.0 6.26 

9 . ?asant 6.3 6 .3 6.2 6.5 6.3 6.32 
10 . Kolhapur 6.6 6 .5 6.6 6.6 6.5 6.56 
1 1 . Panc&ganga 7 . 1 7 . 1 6.6 6.lf 7 . 1 6.86 
1 2 . Datta 5.8 6 .0 6 .2 5.9 5.9 5.96 
1 3 . Kalasbar 6 .1 6.2 %5 5.3 6.6 5.9**-
I * . Kakasaheb Uagb 6 .1 6 .1 5.3 6.6 6,h 6,10 
1 ? . Kiphad 6.2 6.2 6.2 5.9 6mh 6.18 
16 . Tirana 6.7 6.2 5.9 5.8 6.9 6.30 

17 . Chhatrapatl 6.6 6.8 6.1* 6.8 6 .3 6 . ^ 
1 8 . Krishna 6.7 6J* 6 .^ 5.9 6.6 6.^-0 

19 . d h r i r a s 6.7 6 .5 6.7 7 . 1 7 .0 6.80 
20. eiddhesbwar 6.7 6 .5 6.6 6.6 6.2 6.52 
2 1 . lashvant 6.6 6.7 

CM 

7*2 7 .1 6,9 6.90 

Re an i for month 6.50 

6.7 

CM 6.29 6.30 6.50 O •*$*?' 

Si ugar factory Wontto 
*2 « t e s t 

G . D . a t 5 % 
C.D. a t 1 £ 

* * 

0.131 
0.350 
O.M-3** 

* * 

0.0639 

0.171 
0.221 

** Significant at 1 $ level. 
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Tab le 11 s l l e e t r i c a l eonduc 
c a k e . 

j t i v l t y (In suspension) of p j e s s cud 

S r . Same of tiie 
sugar factory 

mMihos/c® Mean for 
No. 

Same of tiie 
sugar factory Dec 

77 
Jan 
78 

Feb 
78 

Kar 
78 

Apr 
78 

sugar 
factory 

JL* IMyanesbwar 2 .72 1 .75 1.92 1.78 1.^2 1.92 
2 . Godavari-L 3.13 3.66 3.28 3.56 <*- #tf\fi<«W 3.17 

3 . Godavari~S 2.71* 3.66 2.71*- 3.56 3.01 3«X f̂ 
h. Kopargaon 2 . 7 ^ 2.7% 3.28 3.28 2.6k fctjn" 

5. I l abur i 2.**6 2 . 7 ^ 3 .28 k . 1 0 3-5& 3 .23 
6 , SaagaiBner 2 .19 3*00, 3.28 3.83 3*06 3-.08 

7 . Sbrigonda 2 .19 3.28 3.28 3 .28 2.71* 2 . 9 5 
8 . Satpuda 2.7**- 2 . 1 9 2 .06 2 .19 1.91 2 .22 

9. Vasant 2.7**- 2.71* 3 .83 2 . 7 ^ 3 . 0 1 3 .01 
1 0 . Kolhapur 1.59 1 .31 1.59 1 .91 l* t>*i* 1.61 

13.. Panehgsiiga 2 .19 3 .66 1 .0f 2.?h 3.28 2 . 7 0 

1 2 . D a t t a 1 .91 1.78 2.?h 2 , 0 5 2 . 0 5 2 . H 

1 3 . Kala&bar 2.71* 3*9* 3.28 »f.38 3.56 3*58 

Ifc. Kakasaheb Wagfa 2 .89 2 .89 2 .28 3 .01 3.28 2 .8? 

1 5 . Bipbad 2 ,39 1 .91 2,1*6 Z97h 2 .^6 2 . 3 9 
1 6 . Terana 2.7** 3 .83 3.56 3 .01 2 .19 3.G7 
1 7 . Chbatrapati 3.60 2.**6 **.3S 2 . % if .65 3 .60 

1 8 . Krishna 2.1*6 2.6k 2.6M- 3.56 1.91 2.6** 

1 9 . Shrlxanp 1.91 1 .91 1 .31 2 . 1 9 1.90. 1 .85 
2 0 . b icjdhesliwar 1.93- 1.79 1 .31 2 .^6 pi* **?lE5 1.79 
2 1 . lashwant 1.93- 2 .^6 3 . 01 3.28 €.»HH& 2 .62 

liean for fconth 2.H7 2 .68 2 .72 2 .98 2 . 5 9 2 . 6 9 

Sugar factory tionth 
•1» t e s t 

& . J S . i 

C.D. a t 5 ^ 
c . D . a t 1 ^ 

0.228 

0.609 

0.789 

0.218 

0.$B^ 

0.756 

** Significant at 1 % l eve l . 
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fab l e 12 : liiectrica tl conduct ivi ty (of f t l i 

mmhos/c® 

t r a t e ) of press on 2d 

c>*» Mao© of the 
sugar factory 

tl conduct ivi ty (of f t l i 

mmhos/c® 

t r a t e ) of press on 

Ian for 
Mo . 

Mao© of the 
sugar factory IHBC 

77 
Jan 
78 78 

2.36 

liar 
78 

2.19 

Apr 
78 J 

1.78 

factory 

JL * Dnymslwa.? 3.as 2*19 

78 

2.36 

liar 
78 

2.19 

Apr 
78 J 

1.78 2.36 
2# Godavar:Ul ^r * ViPf* J*. 38 ^ .38 ^ .38 3.01 * . 0 * 

3- Godavari-S 3*83 *H38 3.56 h.92 *.1Q * .16 

fc. Kopargaon V.38 3.83 3.83 h,3B 3.SQ- *.07 
5 . Bahuri 2.U6 3 *83 V.38 **.33 *.38 3.87 
6 . Sangaraier 2.7**- 3.56 ^ .38 2.19 3*22 J S * <££<£ 

7 . bhrigooda 2.7U- 3.83 ^ .10 U-.38 3 . % 3.72 
8* Satpmda 3.33 2.?b 3.00. 3.28 2.05 2.98 
9 . Vasaiit 3 . % 3.28 *f.38 3.01 3.56 3.56 

1 0 . Kolhapur 2.05 1.91 1.91 2.7* 2.19 <«. • J L O 

1 1 . i anchganga 3.01 ^ .10 2.19 3-28 3.83 3.28 
«£•>£«* Datta 2,32 2.32 3.01 2M> 2M> 2.51 
13* Kalaistmr 3»% ^ myCL 3.83 * .92 *.38 H-.32 
1 ^ . Kakasaheb fcagb 3*$f 3.C& 2,32 3.01 3.83 3.05 
1 5 . Miphad 3.38 2.71* 3.38 3.56 3.83 3.38 
1 6 . Teram J^.^*0 **.92 *f.65 3-56 3*01 
1 7 . Chhatrapati 3.15 3.01 **.92 2.19 5M 3.75 
1 8 . Krishna 3*50 3.72 3.72 * .92 2 .7* 
1 9 . Shriraia 2.7U- 2.32 1.6* 3.01 2.32 2.*1 
on kiddhesbwar 2.7**- 2.63 2.1*6 2.60 2 .7* 2.63 
2 1 . lashwant 2.W6 3*61 U-.10 3.56 

3.*7 

2.7% 3.29 

Mean i for month 3.15 3.39 

U-.10 3.56 

3.*7 3.29 j . j 5 

i yugar factory Month 
•F» t e s t 

C.D. a t 5 % 
CJ-'. a t 1 % 

0.295 
0.789 
1.022 

** Significant at 1 ̂  level. 
K.S, I© a-significant. 
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i<mm tof© in fil trate- fcfcan in suspension, ilje range of 

©l#ctrteal eoiidwetisity for dif&xent faeior&oo ranged fr©B 

2,16 to **>32 tio»©s/e& said Tor Biontnly intervals teing 3*15 

t o 3 . ^ naboB/cc indicated that tb&ye w r e core tiif& fences 

l a factories than l a tto© sotjfcl&y i n t e r v a l . Tm caen vs4«f&-

for factories and isonti&y Intervals vas 3.35* 

H» e l e c t r i c a l oooduettflfcy for factories and. isontnly 

Internals in f i l t r a t e wis feller toy 0*66 wife-- than ttm l e 

in suspension. 

*t»l«8 CaCO, content of press gad eate : 

fne chemical cosmos i t ion of press ©ad eal^ in respect 

of t o t e l cssx>., content Is reported to fable 13» 

The rsngr, of Cote, oontimt in different foctortee was 

foynd to be fro© 2#92 to 6.82 per cent. Thb differences were 

s ignif lenat . Tt t s cay tee a» a consequence of t t e variation 

in t i» quantity of l i ce solution used in toufftr tank and free 

liise contents of different s o i l s , D«t tte? re-- was a© esdi 

difference in tti# Caco* content in case of cosfcMy Intervals , 

2he range- tetog fro© ^ . ^ l to 5.30 per cent. She c®aa m&m 

for the different factories and for rontnly intervals was 

^ . 7 ^ per cent. XTOU tjie©e observation®, i t was c lear tha i 

tfee press eud cate also contained appreciable amount of 

CaCo- aiid i t eo*&d fee a source of Ca. d c i l a r observations 

were reported by Ceshadri, §J> sju ( 1968 ) . iky reported 
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fafcle 13 J C&CO, content of press mud cake, 

S r . Han** of the 
sugar factory 

per cent ; on ov®n dry basis Mtan for 
Ho. 

Han** of the 
sugar factory Dec Jan ffeo" Mar Apr sugar 

77 78 78 78 78 factory 

Ju * IXiyaneslwar 3.7 if . lf * * - , * * • *f.2 5.5 i i 1*1* 

i*«* Godavarl-L 3.7 3.7 2 . 3 3.7 ^ • 7 3.66 

.$* Godavari-" *f.Q 7.5 h.l *.5 ^.5 **.92 
I f . Kopargaon 3 . 2 5.9 7 . 7 6 . 2 6 . 1 6 .82 

5. Rahurt 3.5 t f .9 5.3 3.9 5-3 * f . ^ 

6 . oangamncr 7 . 2 5* o 5.7 5.9 5*9 5.Sfc 
7- obrigonda 5> 3 .6 2 .8 2 .8 5*2 3 .96 
8 . ba tpuda 3.5 5.7 ^.9 K* 5.3 *K76 

9 . Vasant 3.8 2»3 2.7 3 . 1 3 .0 2 ,98 
1 0 . Kolhapur V-.O *f.0 5.0 5.2 ^ . 3 ^ . 5 0 

1 1 . Panetoganga 6.5 5 . 1 5.6 h.O 6 .6 5*% 
#B»-£w #> i>atta 2 .7 ^ • 5 3.0 3.h 3 .0 2 .92 
JL^* * Kalasbar 7 . 0 **.7 3.6 <_.2 6 . 3 **.78 

1**-. Kakasalaeto ftagh *̂ **3 *f.3 ^ . 2 lw3 **.5 ^••.JH 

1 5 . Bipbad *r»0 ^ . 7 3 .8 ^.7 6 . 2 ^ .8** 
1 6 . "erana 7 . 2 5.0 3 .3 if .6 5.6 5.1** 

1 7 . Chhatrapatl 3.5 3.5 3 .0 *T #*T 3*3 3.5** 
1 8 . Krishna **.3 5.0 5 .0 5.0 5.6 **.98 

1 9 . Shrlraa 5.2 3 . 5 h.S $ .6 7 . 3 5.**8 
2 0 . toiddbeshwar 5.5 5.6 *.7 6 .0 5.5 5 .Ms 
21 Yasbvant ** . ! O »*f* 8.7 

V.50 

3.5 7.5 6.0** 

Kean for month ^ . 8 6 if . 6 3 

8.7 

V.50 ^M 5.30 

Boat 

Jf.71* 

*.' ugar factory 

5.30 

Boat *h 

»"i * Tes t * R.6. k 

& » k . .+ 0.565 0 .275 
CD. a t 5 1.512 urn 

* Significant at 5 -' l eve l . 
H.S. Non-significant. 
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tha t carbonation mud can be used as a substi tute for Jim 

stone in the production of s in t e r and pal lets fro© iron Or© 

Hues in s t ee l industr ies. Markus ( 1977 ) also pointed out 

tha t the Hied l i s e In pig and b r io l e r ehicken rations can be 

replaced with dried carbonation press mud. Further, ?©rn©is 
be 

( 1971 ) in his studies reported that liiae could^reeovered 

from f i l t e r cake. 

l f*2 Field experiment s Studies on the residual ef leot of 

application of press uud cake on s o i l propert ies , 

yield and quality of sugarcane : 

1'he regular experiment on the studies on application 

of graded levels of press mud cake was conducted on Adsali 

crop of sugarcane with Co.7^0 during 1975-7? at Sugarcane 

Be search Station, Fadegaon, the data of which in br ief is 

reported in Appendix I ? . I t was found that the press B«d 

cake was equally eff ic ient t o f e r t i l i s e r treatiaents as a l l 

the treatisents of press mud cake had given good effects on 

yie ld , quality of sugarcane and on the so i l propert ies . 

These treatments increased the avai labi l i ty of l^Cv and KgQ, 

and the organic carbon content of s o i l . The net ecomooic 

prof i t given by the pxess mud cake treataaents was to ttis 

extent from 7.60 to 25.36 per cent more as compared to 

recaacended dose of inorganic fe r t i l i ze rs ( p n t i l , gjfc jjj«,, 

1978 ) . I t was also observed that the quality of Juice was 
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Improved m evidenced fron low ^/P2
C$ r***° o f J ^ c e and 

h i # e r puri ty over the recommended dose < Bawasaimr, e | a l . 

1978 >• Press Bad cake lacing organic in nature. I t was 

therefore f e l t necessary to study residual efffect of PIC ©a 

s o i l properties and succeeding sugarcane crop. Hence the 

sa©e experiment was eonitatied a t the satae s i t e with the 

3 BOB randomisation during Adaali season of 1977-78. The 

resul ts are reported here. 

^ . 2 . 1 Besidual effect of press mud eatee and inorganic 

f e r t i l i s e r s on so i l properties : 

The residual effect of press sad catee am inorganic 

fe r t i l i ze rs on soU properties was studied "before planting, 

a t earthing up, a t grand growth and at harvest of the 

sugarcane and the data in respect of organic carbon, t o t a l 

nitrogen, C/H r a t i o , available P2(v, availaW-e KgO, s o i l 

reaction and e l ec t r i ca l conductivity are presented in 

Tables \k, 15, 16, 17, 18, 19 and 20, respectively. 

M-,2.1.1 Effect on organic carbon content of s o i l t 

The data presented in Table l** would reveal that 

the organic carbon content of s o i l was s ignif icant ly »©re 

due to application of press mud cake treatments over the 

inorganic fe r t i l i ze rs a t a l l the stages of crop growth. 

There was a l inea r increase in organic carbon content of 

s o i l with the increased doses of press mud cake* The 
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dcudtauss organic carbon ( 0.9© % ) content of so i l was ©bseived 

In highest dose of press »ud cake ( 25 t /ha ) a t earthing up 

and lowest { 0.75 jS ) i n the treatment of **00 kg E alone a t 

b a r e s t . 

fable !**> : Kesldual effect of press ©ud cake and Inorganic 
f e r t i l i s e r on organic carbon content so i l a t 
different growth stages of sugarcane * 

s r . treatments Per cent on oven dry has 3s 
Ho. Before"" At eaiC"~Tlf *""" ^ - ~ — 

planting thing grand harvest 
up growth 

2. hOOKg n/ha alone 0.72 0.78 0.79 0.75 

2 . **00 kg H • 170 kg P20^+ 0.?1 0.80 0.83 0.7f 
170 kg KgO/ha 

5 . 560 kg K 4 3M> kg P2Cv * 0.70 0.83 0.81 0.77 
170 kg KgQ/ha 

U-. press mud cake @ 12.5 t /ha 0.78 0.86 0.88 0.82 

5. Press reud cake # 18.5 t /«a 0.87 O.93 0.87 0.S2 

6. Press EsUd cake # 25.0 t /ha 0.8? O.96 0.88 O.9O 

»> * t e s t ** * ** 
8 A +: 0.02** 0.016 0.013 
c-.D. a t 5 % 0.075 0.050 O.Ckl 
CD. a t 1 % 0.108 - 0.O5& 

*• Significant at 1 $ l eve l . 
* Significant a t 5 % l eve l . 

I t vas further observed that the organic carbon content 

of s o i l reduced with the advancement In the age of crop, This 
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say be a t t r ibuted to dec exposition of organic matter resulting 

in aineral izat loa and u t i l i s a t ion by the crop. Similar results 

were reported by Pa t i l ( 1975 )» Bawasakar §£ §&* ( 1978 ) . 

h.2.1.2 I f feet on t o t a l nitrogen content of s o i l : 

The data presented in fable 15 would reveal that the 

different treatments of press wid cake and inorganic jSartJlizers 

influenced the t o t a l nitrogen content of so i l differently. 

fable 15 * Kesidual effect of press oud cake and inorganic 
f e r t i l i z e r on t o t a l nitrogen content of so i l at 
different growth stages of sugarcane. 

(£• Treatments Per cent on o r n e r y basis _ 
No. Before At ear- A« At 

plant- thing grand harvest 
ing up growth 

1 . *+00 kg li/hBL alone 0.053 0.06? 0.06% 0.05^ 

2. %00 kg H -*• 170 kg P^Cv • 0.0^8 0.0?0 0.061 0.060 
170 kg I^G/ha * 5 

0.06? 0.065 0.061 3. 560 kg II + 3fc0 kg P^o* • 0.05? 
170 kg KgO/ha d ? 

%. Press mud cake 6 12.5 t /ha 0,060 

5. press mud cake # 18.5 V^a 0.065 

6. Press sud cake # 25.0 t/&a 0.068 

•*• t e s t N.S. H.S. H.S. 
**.*•• + 0.0022 0.0035 0.0036 

0.070 0.066 0.066 

0.072 0.072 0.06% 

0,07% 0.063 0.071 

U.i.;. « Non-significant. 

There was l i nea r trend of t o t a l nitrogen content of 

s o i l ( 0.070, 0.0?2 and 0.07% per cent ) with increased dose 

of press mud cake { 12.5, 18.5 and 25.0 t /ha ) a t earthing up 
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s tage. Bit tho same trend could not be maintained with the 

advancement in ciop age. This may be due to Eore u t i l i sa t ion 

of nitrogen by t i e crop a t grand growth stage ( Bawasakar, 

$& a l . 1978 )• ?he nitrogen content at harvest was reduced, 

in general as compared to ear ly growth perlodf however, i t 

was observed that the to t a l nitrogen content a t harvest of 

the crop was a t higher level { 0.066* 0.06**- and 0,071 % ) 

i n press and cafee treatments as compared to inorganic fer­

t i l i z e r treatments { O»05**» 0,060 and 0.061 % ) indicating 

t ha t press mad cake could he nore effective for maintaining 

s o i l fertility a t higher level In respect of t o t a l nitrogen 

over longer period. This may be due to organic nitrogen 

content of press cud cake. Similar observations were noted 

by Lad and Patel ( 1$$* ) . 

**.2.1.3 Effect of C/M ra t io of so i l s 

She data reported in Table 16 in respect of C/I 

r a t io of s o i l a t different growth stages of crop, would 

indicate that the c/N ra t io in press mid cake treatments 

was not such influenced and maintained more or less same 

trend. At grand growth stage, amongst the press mud cake 

treatments lower C/H ra t io ( 12.03 } was observed in tkm 

treatment of 18.5 t /ha of press said cake and higher ( 13-33 > 

a t the saffi© period in treatment of 12.5 t /ha of PMC. 
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Table 16 ; Besidual e f i e c t of press smd cake and inommtc 
f e r t i l i z e r s on C/H r a t i o of s o i l a t d i f fe ren t 
growth s tages of sugarcane. 

a*. Treatments Before At ea r - At At 
Bo. - " ^ a r a n * 8 p l an t - th ing grand bar-

growth v e s t 

1 . *f00 kg M/ha alone 13.58 11.6** 12 ,3^ 13.89 

2. ^-00 kg H + 170 kg VJj* + 12.2b 11.1*3 13.61 13.17 
170 kg ICjO/ha ^ ? 

3 . 560 kg M * 3^0 kg ?o^«r • 

170 kg KgG/ha ^ -* 

h. Press ciud cake @ 12,5 t / h a 

5. Press mud cake § 18 .5 t/h& 

6 . Press Eiud cake @ 25.0 t / h a 

12*23 12.39 12.b6 12.62 

13.00 12.29 13.33 12,b2 

13.38 12.92 12.08 12.81 

12.79 12.97 12.9b 12.67 

Before ea r th ing up s t a g e , amongst the inorganic f e r t i ­

l i z e r t reatments lower C/K r a t i o C H . b 3 ) was observed in the 

t reatment of bOO kg N * 170 kg VgO* + 170 kc K^o/ha, and a t 

ha rves t ,h igher C/ll r a t i o < 13.89 ) was not iced in the t r e a t -

Eiont of bOO kg ll/ha alone ind ica t ing t h a t there was mom 

v a r i a t i o n In these t rea tments . 

b . 2 . 1 . b Effect on avai lable igO^ content of s o i l : 

The data reported in Table 17 would indicate t h a t 

the d i f fe ren t press mud csiee treatments shoved higher ava i la ­

b le PjjOej content of s o i l than inorganic f e r t i l i s e r treatments 

a t a l l the growth s tages o f sugarcane. 
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Table 17 : Besldual e f f ec t of press mad cake and inorganic 
f e r t i l i z e r s on avaUabl© £305 content of s o i l a t 
d i f f e r en t growth stages of sugarcane. 

£ ; • f r aa t s sn t s ^ ^ 5 1 ^ ^ E ^ ! 2 ? _ ^ ^ ^ . . ^ . 

p l a n t - ea r th ing crand harvest 
ing up growth 

1 . *frOO kg il/ba alone 0,31 0.6*f 0.»fO O.36 

2 . *H50 kg H + 170 kg K,0e+ 0 ,?? 1.31 0.?2 0.5M-
170 kg K20/ha d * 

3 . 5&G kg li 4- 3^0 kg t 9 0e -r 0.9*1- 1.26 l . lfc 0.75 
170 kg f^p / h a * ? 

h. Press mud cafe # 12 ,5 t / h a 

5 . Press nud cake @ 18 .5 Vha 

6 . Press raud cate # 25.0 t / h a 

*I ' t e s t 

CD. a t 5 ^ 
C D . a t 1 # 

**- S lgn i f lean t a t 1 % l e v t l . 

AooDgst the piess ©ud cake treatments h ighes t ( 2.19 

mg/lGO g) content of avai lable ? 5^ was a t i n i t i a l stage with 

the traatessnt of 25*0 t / h a of PMC. Bi t with the advancement 

in crop age, ava i lab le i'2o~ content was reduced, lowest 

( O.69 og/100 g) being to the t reatment of 12 ,5 t / h a of PMC 

a t grand growth. I t Kay he owing t o more u t i l i z a t i o n of FgO^ 

by the erop, l i t h tabs, increase In dose of press ciud eatoe, the 

ava i lab le p 2o^ content of the s o i l was inciesued, i n general . 

1.02 1.33 0.69 JLmJLj 

1.68 1.15 O.89 1*0© 

2.19 1.77 JL.22 J . , J?/ 

** ** * » 

O.lMf 0.112 0.179 
0A53 0.35^ 0.565 
0.6M5. 0.5$* G.803 
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Awagst the Inorganic f e r t i l i z e r treatments, the 

l i nea r trend of available p^o- content of so i l was observed 

with the increasing doses of f e r t i l i s e r s . li&xii&iiD ( 1,31 

og/100 g; P2cv content was found in treatment of U-OO kg 1 * 

170 kg P2Gj- 4- 170 kg K^o/ha a t earthing up stage and lowest 

( 0.36 Big/100 g ) in treatment of **Q0 kg *j/ha alone a t 

harvest . 

Fro© the data i t was observed that the residual 

effect of press cud cake In respect of available VJ** content 

was increased; this &ay be abviously due to h i t t e r organic 

P2 t^ content of PFC which might have contributed in increasing 

the avai labi l i ty of phosphate, a i c i l a r observations were made 

by Prasad ( l$tfh ) . fhe increase in the ava i lab i l i ty of XpO^ 

was also noticed by Pa t l l C 1975 ) and Bawasakar, g j J&. 

< 1978 ) . 

U-.2.1.5 1 ff^ct on available KgO content of s o i l 1 

The data in respect of available I'O content of 

s o i l are presented in Table 18. 

From the data, i t could be seen that the available 

KgO content of s o i l was increased with the advoxiceaent in 

crop age and with the increasing levels of inorganic f e r t i ­

l i z e r and press mud cafes treatments though the differences 

were not s ignif icant . 
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Table 18 s Residual e f f ec t of p ress mud cake and Inorganic 
f e r t i l i z e r s on avai lab le K^C content of s o i l a t 
d i f f e r en t growth s tages or sugarcane. 

~ r* Treatments ngt/100 g on oven dry basis 
No. Before ""At ea r - At 3CS *™~~~* 

p l a n t - th ing grand harves t 
ing up growth 

1 . U-OQ kg N/ha alone 10.30 13.00 17.88 18.08 

2. hOQ kg II + 170 kg f 0 c^ + 12 A l 13.33 19.50 19.1? 
170 kg K2o/na *- * 

3 . 560 kg II + 3**> kg Fp0tf + 11.83 l1*-.?? 20,50 19*^2 
170 kg i^o/ha * J 

if. Press ©ud cake @ l j . 5 t / ha 31.08 l*f.00 19.25 18.25 

5 . Press ©ud cake @ 18 .5 t / b a 10.83 13.33 20.00 18.08 

6 . Press mud cake # Z%Q t/lia 12.00 15.00 17.72 3.9*50 

•i« test s.d. n.s. i.a. 
^ . E . J: 0.890 O.996 0 . 9 3 

H.S. m l on - s igu i f l ean t . 

Amongst the inorganic f e r t i l i z e r treatments the increase 

i n avai lable K^G was fro» 10.30 mg/100 g in the t r e a t e e n t of 

**00 kg %/ba, a t before p lan t ing t o 20.50 gci/lOO g in treatment 

of 560 kg ll + 3^0 kg I'gOe + 170 kg KgO/ha a t grand growth s t a g e . 

I t was fu r ther noticed t h a t aiaongst the p ress end cake 

treatments t&e increase in ava i lab le K-Q was fro© 10,83 ttg/100 g 

in treatment of 18 .5 t / h a before p lan t ing t o 20.0 E # 1 0 0 g In 

the ease treatment a t grand growth s t a g e . These r e s u l t s 
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corroborate with the r e s u l t s repor ted by Golden { 1975 ) and 

P a t l l ( 1975 ) . 

* K 2 . 1 * 6 M ^ e c t on s o i l reaction s 

The data In respec t of e f f ec t of Inorganic fertilizer 

and press mud cake treatments on s o i l reac t ion are presented 

in Table 19. 

l ab ie 19 ; .tesidual e f f ec t of press ciud cake and organic 
f e r t i l i z e r s on s o i l reac t ion a t d i f f e ren t growth 
s tages of sugarcane, 

wr. T w . f e r n f l ! Before At e a r - At At 
Ho. i r e a t E i € n t & p l an t - th ing grand fear-

ing up growth Test 

1 . 1*00 kg 11/faa alone 7.66 7 Si 7.77 7.77 

2. i*00 kg h --r 170 kg 1~W + 7.66 7.CO 7.a? 7.80 
170 kg K20/ba «* * 

3 . 560 kg K * 3*K5 kg i„< * • 7.66 7.57 V.87 7.83 
170 kg fyj /ba ^ -* 

if. Press raid cake @ 1 ? . ? t / h a 7.63 7 .?3 7.90 7.80 

5 . Press ©ud cake @ 18.5 t / h a 7.70 7 . ? ; 7.80 7.90 

6 . Press ©ud calte @ 25.0 t/toa 7.66 7.53 7.77 7.83 

'1 * t e s t 11.u. Lf.0. IKS. 

, i - . + 0.033 D.0V5? 0.01-2 

L.L. * non-si^a i l l cant . 

The differences in the values of s o i l pi: were found 

t o be non-s igni f icant indicat ing t h a t the s o i l reac t ion was 

not influenced by any of the treatcsents. 
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h.2.2.7 Ef lec t of e l e c t r i c a l conduct ivi ty of c o i l s 

The data per ta in ing to e l e c t r i c a l conduct ivi ty are 

presented in Table 20. 

Sable 20 : liesidual e f fec t of press mud cafe arid inorganic 
f e r t i l i s e r s on e l e c t r i c a l conduct ivi ty of s o i l 
a t d i f f e ren t growth s tages of sugarcane. 

S r - Txe-tiaent<j Before At car - At At 
Uo. A * " - ™ " ^ p l an t - th ing grand bar­

ing up growth v e s t 

1 . U-00 kg K/ha alone 0.22 0,25 0.21 0.16 

1. *+00 kg 15 -t- 170 kg \-0t.x + 0.17 0.2k 0.21 
170 hR i^C/ha ^ ? 

0.15 

3 . 560 kg i< * 3^0 kg ,,c^ + 0.19 0.2? 0.21 0.16 
170 kg i'^G/ha " 

0.1B 0.21*- 0.20 O.lif 

0 .20 0.2*f 0.22 0.1*+ 

0 .21 0 .2? 0 .21 O.lo 

i i . Ji» 

0.012 0.0057 0.011 

h. Press mud calce @ 12.5 t / h a 

5. X'ress rand cake @ 18.5 t / ha 

6. t r e s s uid cake 0 25.0 t / h a 0.21 

•1* t e s t 

Iv.C, a fton-signlflcant. 

From the data i t is seen tha t the differences were no t 

s i g n i f i c a n t in a l l the t rea tments , hut with tlm advancement in 

age of sugarcane crop the e l e c t r i c a l conduct ivi ty decreased 

in a l l the t rea tments . Considerable decrease in e l e c t r i c a l 

conduct iv i ty was observed JUitbe treatments of pr&ss cud e a t e , 

a t ha rves t . Aeongst the PLC treatments t.axion:; decrease was 
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noted in PEC a t the rate of 12.5 t /ha and 18.5 t /ha fro© 

earthing up to b a r e s t by 0.10 un i t . Similar results \jere 

reported by Zende ( 1968 ) In the pot culture studies carried 

out with different agricultural waste products in reclamation 

of sal ine a lka l i s o i l and he found the reduction of to t a l 

soluble sa l t s from 1.70 to I .32 per cent. 

Bawasakar, e£ ai* (1978 ) also obse ved reduction in 

e l ec t r i ca l conductivity in so i l due to incorporation of press 

mud cake. 

**"*2»2 Residual effect of press aud cake and inorganic 

fe r t i l i ze r s on the nutr ient uptake by the sugarcane 

crop i 

The plant samples of stem and crown C green leaves ) 

collected from different treatments at grand growth stage 

and at harvest were analysed for the nutrient content and 

the data pertaining to to ta l nitrogen, V~.? and K ô are 

presented in Tables 21 and 22, respectively. Similarly, 

uptake per hectare and per ton of sugarcane a t harvest are 

presented in Table 23 • 

*+»2«2.1 Total H, *2J% 3^^ Kg0 content of sugarcane a tea 

and crown at grand growth stage '. 

The data presented in Table 21 showed that the 

differences in the to ta l N, Pg°5 content of stem and erovn 

vere s t a t i s t i c a l l y s i ^ i i f i can t . 

file:///jere


Table 21 : Kesl&ual e f f ec t o f p iess EUd cake and inorganic f e r t i l i s e r s on the n u t r i e n t contents 
of sugarcane a t grand growth s t a g e . 

_ _ ^ - _ % ™ 

1 . *f00 kg K/ha alone A 0.26 0 . 1 ^ 0,2** 0.6** 0.12 0.U5 

2 . J+00 kg 15 • 1?0 kg rot-,- + 170 Kg 1UC/ B 0.^3 0.19 0.31 0.80 0.20 0.51 
ha * 7 * 

3 . 560 kg B + 3^) kg P5GV + 170 kg C 0.**1 0.18 0.27 0.76 0.18 0.51 
K20/ha d > 

h. Press mud cake @ 12.5 t / h a 

5. Press mud cake @ 18.5 t / ha 

6 . Press mud cake @ 25.0 t / h a 

•F« t e s t 

C.D. a t 5 $ 
CI), a t 1 % 

1> O.Mf 0.20 0.32 0.71 0.17 to 
0.59 

B 0A5 0.19 0.31 0.73 0.17 0.53 

I 0.*f8 0.23 0.U-2 0.97 0.19 0.59 

* * # * * sjt# * * N.S. 

0.021 0.0095 0.030 0.029 0.009 0.032 
0.066 0.030 0.093 0.091 0.029 MB 

0.09M- 0.01*3 U.S. 0.130 0.&*2 -

** s i g n i f i c a n t a t 1 % l e v e l . 

* Significant a t 5 % l e v e l . 

U.S. Son-s ign i f i can t . 
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Higher Ht P2°5 sn& K2° co1^*1*8 v®*® found In the 

treatments of pxess mud cake indicating that there was coze 

intake of these nutrients by the cane than other t rea taents . 

Kaxiffluai intake of U ( 0.U8 $ ) in the steia and in the crown 

C O.97 % ) was observed in treatment of press mud cake applied 

a t the rate of 25 t /ha and KiniEUs i . e . 0.26 and 0.6*i- per cent 

being in treatment of ^00 kg N/ha alone. 

More or less saiae trend in igOr content of steo and 

crown was observed in different treatments except the t r ea t ­

ment of hOO kg I^ha alone. P„0^ content of stem and crown 

was found in the following descending order. 

Stem : F > J > > B « E > C > A 

Crown t B > F > C > 0 * 7 A 

AS regards the to ta l KpO content of stem and crown 

i t was observed that the H-iC at the rate of 25 t /ha gave 

maximum KgO content ( 0,1*2 % ) i n the stem and ( 0.59 % ) 

i n crown in the PHC at the rate of 12.5 t /ha and 25.0 t /ha . 

Thus the residual effect of press oud cake treatment showed 

more u t i l iza t ion of nutrients by the crop than inorganic 

f e r t i l i z e r treatments. 

All the treatments showed more contents of N and K20 

in crown than in steia. However, more i cv content was noticed 

in stein than crown. 
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*f.2.2.2 Hutrient contents of sugarcane a t harvest : 

From the data presented in Table 22 I t could be seen 

that the to ta l 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 stem and 0,1*6 % in corvn ) was found in the t rea t ­

ment of 2^.0 t /ha of press mud cake and lowest ( 0.13 % in 

stem and 0.33 % in crown ) in the treatment of MX) kg iVha alone. 

As regards P20^ content of stem and crown at harvest 

i t was observed that the higher content of '. -Or- was found in 

the treatments of press mud cake than In the inorganic f e r t i ­

l i z e r treatments indicating more u t i l i sa t ion of '„<),- by stem 

and crown. 

Maximum K2<3 content ( 0.73 % ) in stem was observed in 

the treatment of Uoo kg li + 170 kg P 2 O * • 170 kg K20/ha and 

oaxlmum { 0.7$ ) in crown in th© treatment of 2^.0 Vba of 

press mud cake. 

**00 kg 2l/ha alone showed minimum K p K content in stem 

as well as in crown. The treatment differences for H and P^O^ 

were s t a t i s t i c a l l y significant for the KgO content of stem, 

M-.2.2.3 Nutrient uptake per hectare and per ton of sugarcane 

at harvest i 

Uptake of nitrogen, PgO* and K2o by the sugarcane 

crop a t harvest was calculated and reported in Table 23 and 

graphically shown in f i g . 5-A. 



Table 22 : The res idual e f f e c t of p iess nsud cake and Inorganic Ifertilizjcr^ on the n u t r i e n t contents 
of sugarcane a t ha rves t . 

a r . Treatments 

1 . 1+00 kg li/ba alone 

2 . 1+00 kg D * 170 kg ry -c * 170 kg 
iV, / h a 

3 . 560 kg Ii f 3<M3 k g ' 5 , + 170 kg 
K20/ha ^ ? 

^ . Piesa mud cake Q 12 .5 t/faa 

5. Press cud colic @ 18.5 t / h a 

6. Press mud cake @ 25.0 t / lm 

U « t e s t 

u . i ; . a t 5 $ 
^ .x . a t 1 % 

Symbol 

A 

B 

L 

I 

>te© 
W 2 5 

0.13 0.09 

o.2o oa** 

0.23 0.16 

0.2**- 0.15 

0.22 0.16 
0.31 0.20 

0.028 0.01*4-
0.069 O.Oh-5 
5.G6£ 0.06k 

** S igni f ican t a t 1 £ l e v e l . 
* Signif icant a t 5 % l e v e l . 

M.S. Non-sigaif leant . 

O.lf l 

0.73 

0.55 

o.if9 

0.U-7 

0.57 

H.G. 
0.07»* 

Crown 
N 

0.33 

0.36 

O.lfO 

O.tfO 

0.30 

0.*f6 

0.017 
0.0M-9 
0.070 

F2°5 

0.08 

0.13 

0.13 

O.lif 

0.15 

0.16 

« * 

0.00V2 
0.013 
0.019 

Ko0 
c. 

0.9+ 

0.69 

0.69 

0.71 

0.71 

0.79 
** 

0.033 
0.105 
0.1»*9 



Table 23 : Uptake of nutrJants by tbe sugarcane 

*>r. Treatments Symbol H e l d 
No. 

KT/ba 

1 . hOO kg ^/ha alone A *&.27 

2 . MX) kg II 4- 170 kg p-o* 4- B Ul.97 
170 kg x20/ha * 5 

3 . $60 kg Ii + 3M) kg p ^ * * o **0.18 
170 kg K20/ha ^ > 

U-. Press mud cake # 1 2 . 5 t / b a D $3*95 

5. Press mud cake § 18 .5 V ^ a 1 $2.k$ 

6. Press mud cake § 25.0 t / h a F 62.53 

a t harvest < Average of t h i ee replications ) . 

J To ta l uptake by : Tota l uptake 
sugarcane 

kg/ha __ kg/ t  
n P 2 O ? KgO" " H P 2 0 5 K2o 

32.96 17.00 82.32 0.^¥ 0.38 1.86 

1*7.10 2 5 . ^ 1U6.30 1.12 0.61 $J*8 

9}M 3*M 160.61 l.kB 0.86 U-.00 

66.53 37.96 132.07 1.13 0.6V 2.2** 

56.*fl 35.96 115.72 1.08 0.69 2.21 
112.82 69.21 199.32 1.80 1.11 3.19 



• i Pnc@ tft.3 i / h o , P, pnjc@2ff4o t /ha 7 

PiG 5 : UpiTAKE OP «UTI?(6(VT4. ,*'<£LD o ? SUGARCANE,AMo OommEPc <AL- C A N E 
SUC*£(CCS) AT H*RVE.sr, AS INPLUENCFD I3̂ f P^ESS- MUO CAKE A-MO 
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From the data reported In Table 23 i t was observed 

that with the Increasing doses of Inorganic fe r t i l i zers and 

press mud cake treatments, the uptake of ft, P^o^ and KJ) per 

hectare was Increased except the application of press mud cake 

a t the rate of 19.5 t /ha . 

Maximum uptake of 112.82 kg H, 69.21 kg FgO* and 

199.32 kg K20 per hectare was recorded in the treatment of 

2?#0 t /ba of press mud cake and minimum being in the t rea t ­

ment of M)0 kg H/ha alone. I t was further observed tkat 

higher uptake of nutr ients in press mud cake treatments 

might be due to more avai labi l i ty of N> PgCv and K-o by the 

incorporation of piess mud cake which as a consequences 

reflected in mole u t i l i za t ion of nutrients frc© the so i l than 

the inorganic f e r t i l i z e r s . Similar observations in respect 

of uptake of nutrients by sugarcane were made by Singh 

( 197^ ) , Pa t i l ( 1975 ) , Prasad ( 1976 ) also reported that 

the phosphorus in f i l t e r cake was more effective than t r i p l e 

super phosphate in increasing the leaf P. Bawasakar, ejfe j i . 

< 1978 ) also observed that the press mud cake was the be t te r 

supplier of PgCe as revealed from the higher uptake of i t i n 

sugarcane. 

uptake of nutrients kg/t was found in the following 

order of merit. 

K t F > C > 1) > B > E > A 

PgG^ s F 7 C > E > D > B > A 

K̂ C s C > B > F > D y L > A 
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I t was observed that absorption of H, FgO* and KgO 

per hectare was l ess in the treatment of *f00 kg H/ba alone, 

because of the fact that F 2 O* and K ô was not supplied through 

th i s treatment. The maximum uptake of N ( 1.80 kg/t ) and 

PgOtf ( 1.11 kg/t ) was noticed In the treatment of 25.0 t /ba 

of press mud cake. Maximum uptake of KgO ( **.Oo kg/t was 

recorded in the treatment of 560 kg N, + 3*K) kg r-2G* + 170 kg 

KgO per hectare. 

**.2.3 Kesidual effect of press mud cake and inorganic 

fe r t i l i ze rs on yield and quality of sugarcane : 

if. 2 ,3.1 Effect on yield contributing parameters and yield 

of cane ; 

I t could be seen from the data reported in Table 2** 

and graphically shown in Fig. 5-B, tha t the effects of diff­

erent treatments of press mud cake and inorganic fe r t i l i ze r s 

on the germination a t 8th week, t i l l e r i n g at 16th week, 

number of inte modes and aye rage weight of cane a t harvest 

were not s ignif icant . However, the differences in press mud 

cake treatments for B i l l a b l e heights and gir th of cane were 

significant indicating that these two factors contributed 

towards the increase in yields over inorganic f e r t i l i z e r 

treatments, The effect of incorporation of press mud cake 

a t the rate of 12.? t /ha and 25.0 t/ha were highly s igni f i ­

cant over inorganic f e r t i l i z e r treatments in respect of 

number of Billable canes and yield of sugarcane. 



Table 2*f : ncslduaL e f f ec t of press mud cake and inorganic ^fert i l isers on yie ld cont r ibu t ing 
parameters and ^ i e ld of sugarcane. 

~r . Treatments 
• 

U-00 kg I / h a alone 

Symbol .Genaina-
*tion of 
8 th week 

*+8.78 

. T i l l e r 
*ing 
r a t i o 
a t I 6 t 
week 

1.90 

- . b i l l a b l e Ho.of 
* lie ight i n t e r -

nodes 
h a t bar-

v e s t 
(cm) 

.Gi r th 
*of cane 
a t har­
v e s t 

( C t i ) 

7.33 

,AV.Wt. 
*of cane 
a t har­
v e s t 

(X-3) 

0.81 

J lo .of , H e l d 
1 is. i l i a - * of 
b le canes cane 
a t har- t / h a 
vestA^a 

1 . 

. Treatments 
• 

U-00 kg I / h a alone A 

.Genaina-
*tion of 
8 th week 

*+8.78 

. T i l l e r 
*ing 
r a t i o 
a t I 6 t 
week 

1.90 192.33 27.33 

.Gi r th 
*of cane 
a t har­
v e s t 

( C t i ) 

7.33 

,AV.Wt. 
*of cane 
a t har­
v e s t 

(X-3) 

0.81 635^3 ¥f.27 

Cm. 0 ifOO kg N + 170 kg 
+ 170 kg K2>/ha 

1 2°5 B 50.H-3 2.38 205.00 26.00 7.20 0.90 66177 ^1.97 

3* 560 kg a + &o kg 
•»« 170 kg K^O/hc 

12°5 C 53.05 1.73 199.00 26.6? 0.10 0.91 66711 k0.18 

b. Press mud cake # 
12 .5 t / h a 

V 52.11 2.08 207.67 26.00 0.33 0.93 7^302 58-95 $ 

5- Press mud coke @ 
18 .5 t / h a 

E 50.5? 2.07 203.67 27.67 0.17 0.91 66065 52M 

6 . Press mud cake @ 
25.0 t / h a 

I 52.68 2.19 229.33 30.67 0.53 1.08 82U83 62.53 

»I» t e s t I..i»# N.*» * K< is » U . * • * * 

c ••*•• • i 1.963 0.165 5.655 1.3^0 0.252 0.053 18^7 2.878 

^.i>. a t 5 # - - 17.820 - 0.795 «M> 5823 9.067 
o.D. a t 1 # - - <Mfr - - - 8279 12.895 

** s i g n i f i c a n t a t 1 % l e v e l . * s ign i f i can t a t 5 ;-5 l e v e l . 
II # B. m Non-signif icant . 
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Highest b i l lable height ( 229.33 em ) , manber of inter-

nodes ( 30,67 ) , g i r th ( 8,53 ce )» average weight of cane 

( 1.08 kg } ana number of Billable canes per hectare ( 82**83 } 

were observed in the treatment of 25.0 t /ka of press mud cake 

which contributed In increase in the cane yield signif icantly, 

1'he highest yield i . e . 62,53 V&a was also recorded in the 

application of 25.0 t /ha of press mud cake and was s ignif i ­

cantly superior over the treatments of application of inorganic 

f e r t i l i s e r s alone. 

similar results were recorded a t Bandhanpuri ( Anon. 

1956-57 ) t Kisra( 1968 ) also recorded the beneficial effect 

of organlcs l ike press mud cake on the yield of sugarcane. 

Rap, e t a l . ( 1970 ) reported that by application of f i l t e r 

press mud a t the rate of 10 tons per acre increase in the 

yield by about 3 ton s ovfcr 200 l b / a . The increase to the 

extent of 30 per cent as a resul t of addition f i l t e r mud a t 

the rate of 100 Mt/ha were recorded by AIOEXL ( 1970 ) and 

he further observed the beneficial residual effects of press 

©ad over 5 years, t i lc i lar results were also recorded by 

saE2uei»3,ej |&. ( 1955 ) , Alexander ( 1972 ) , Pa t i l < 1975 ) , 

Prasad ( 1976 ) , 

Patia^ejj a l . ( 1978 ) observed increase in the yields 

over inorganic Ifertilisers due to application of pxess mud 

cake. 
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* K 2 . 3 » 2 £ f leet on quality of juice at harvest : 

The quality of Juice a t harvest of sugarcane crop as 

fudged frota the Brix, Sucrose, pur i ty , cooanercial cane sugar 

(CCS) i s reported in Table 2? and chemical composition of 

juice v i z . , t o t a l N, to ta l P20^ and mineral matter (ash) 

content is reported in Table 26. 

I t was observed that the caxiinuia brix ( 21.37 ), 

sucrose ( 19.97 % ) , the purity ( 93-^5 % ) and commercial 

can© sugar in juice ( 1M-.37 % ) were recorded in the t rea t ­

ment of press mud cake applied a t the rate of 18.^ t /ha . 

The improve sent in quality of juice might be obviously due 

t o higher organic t o t a l i^o* content of press mud cake. The 

improvement in quality of juice by application of organles 

l ike press trad cake was observed by Singh and Singh ( 1973 ) , 

P a t i l ( 1975 ) . 

The maximum ( 3.83 ) CO t /ba was produced by press 

mud cak© at the rate of 2^.0 t /ha whereas oinirauia ( 5,63 

t /ha ) being in the treatment of 560 kgH + 3̂ -0 kg lo0^ • 

170 kg K»0 jt&r hectare. 
Cm 

The quality of juice as affected by i t s chemical 

composition in respect of to ta l nitrogen, t o t a l P^G* and 

mineral matter ( ash ) content and H/PpO^ ra t io is presented 

in Table 26, 



Table 25 * l iaiduol effect of press t&ud cake and Inorganic fe r t i l izers on quality of juice 
at harvest. 

£>r. Tre&nents i. 
Wo. 

ycsbol Lr lx Sucrose Pu r i t y cx>ii i n 
ju ice 

cos ICLeld 

* * t/faa t / b a 

1 . **00 kg ll/ha, alone A 20.35 18 . ̂ > 91.16 13.20 5.8k Mf.2? 

2 . hOQ k g H t 170 kg Po0* + 
170 kg ilgU/ha d ? 

B 21.21 19 . *+6 91.76 13.88 5.83 *U.97 

3 . 560 kg a + 3**0 kg p , > + 
170 kg K^O/ca ** ' 

C 21.21 19.58 92.3k lk .Ol 5.63 **0.18 

*f. Press mud cake § 12.5 t/fca D 21.0k 19.23 91A2 13.70 8.08 5B.95 

5, Press mud calse @ 18.5 t / b a E 21.37 19.97 93.^5 1^.37 7 .5^ 52.^5 

6 . Press mud cake @ 25.0 t / b a I' 21.37 19.73 92.31 1^.12 8.83 62.53 

«F* t e s t I'i.i ' . H.S. U.S. - • * 

^•*». i: 0.279 0.285 0.7^9 0.233 - 2.878 
C.i/. a t 5 $ - - - - - 9.067 
c. i) . a t 1 # - - «M mm - 12.895 

** significant a t 1 ;' l eve l . 

i;.G. m Kon-significant, 
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Table 26 : The residual effect of press mud col® and inorganic 
fe r t i l i ze r s on chemical composition of juice at 
harvest. 

liO 
. Treatments Symbol 
• 

Total Total 
P 2°5 r a t i o 

Mineral 
ccatter 

(ash) in 
4uice 

E»g/100 IBl gm/ l i t 

1 . MX) leg H/ha alone A 36.93 27.07 1.37 5.80 

2 . M-00 kg N + 170 kg B 
F20tf + 170 kg KgC/ha 

Mf.o? 32.50 1.36 6.53 

3 . 560 kg H + 3**0 kg c 
? 2 0 j + 170 kg KgO/ha 

U.o.13 27.07 1.U8 6.27 

h. Press mud cake @ D 
12 ,$ t / h a 

50.73 38.90 1.22 *T" 0*Tf 

5. Press mud cake @ E 
18 ,5 Vtet 

5i.**0 1*1.90 1.23 5.30 

6 . Press mud cake @ J 
25.0 t / h a 

60.13 51.93 1.16 **.67 

' 1 ' t e s t • • * * • N.S. 
&,£• , JK 1.98 2.73 0.061 0.510 
C.D. a t 5 % 6,2** 8.60 0.19 -

C,D. a t 1 j£ 3.87 12.23 tm -

** Signif icant a t 1 j£ l e v e l . 
* s ign i f leant a t 5 % l e v e l . 

N.S. Kon-signif icant . 

I t could be seen that the maximum nitrogen content in 

juice ( 60.13 "g/100 ml > and V^ content ( JL.93 -1^00 A ) 

was in the treatment of 25.0 t /ha of piess cud cate . 

Parthasarathl ( 1972 ) reported that higher F^G^ content 
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in juice was be t t e r for good quality of juice. lie further 

noted that minimum of 300 mg of pgO* content per l i t r e of 

juice was desirable for good quality of juice - Prasad (1976) 

observed that increase in K and r^G* in juice gave bet ter 

quali ty of ju ice . Higher M and PgC* content of juice was 

recorded in a l l the treatments of press mud cake over inor­

ganic f e r t i l i s e r treatments reflecting in lowering down the 

M/PgOe ra t io of ju ice . The lowest ( 1.16 ) r a t io was observed 

in the treatment of 25.0 t /ha of press mud cake indicating 

tha t the juice quali ty was superior over a l l other treatments. 

ihis low ra t io had a direct influence on recovery of sugar. 

Similar observations were made by Kadrekar ( 1955 ) , 

Chinchorkar ( 1970 ) and Kakade ( 1971 ) and adduced that 

when the K/P2c^ r a t i o in juice was below 1,5, the juice was 

supposed to be of be t te r quali ty. Pat i l ,§£ ,aX. ( 1978 ) 

observed the similar response to the press mud cake t rea t ­

ment in respect of ly'PpO* ra t io of juice. 

I t was also observed from the Table 26 tha t the mineral 

matter ( ash ) content in the juice was lower in press mud 

cake treatment ranging from b,ky to 5.30 g / l i t of juice over 

Inorganic fertilizer treatments which ranged from 5*80 to 

6.53 go / l i t of juice . 

The recovery of cane is inversely proportional to the 

mineral matter content in juice ( Kadrekar, 1955 ) . The 

lower content of mineral matter in respect of press mud cake 

treatments result ing in to bet ter sugar recovery and good 
quali ty of juice established i t s preponderance over inorganic 
f e r t i l i z e r treatments. 
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b.3 Incubation studies : 

The incubation studies on the basis of the treatments 

of the field experiment axe presented in Table if . In these 

studies the rate of mineralization of nitrogen, organic carbon, 

avai labi l i ty of VJD^ and K^o, changes in the s o i l reaction, 

effect on CaCO^ content and e l e c t r i c a l conductivity of so i l 

were studied. 

The s o i l with different treatments was incubated for a 

period of 90 days. The soi l samples were taken i n i t i a l l y 

af ter 2 days and there after a t 15 days interval and analysed 

for KI^-H NOVN available PgO^, available 1 ,̂0, pH, e l ec t r i ca l 

conductivity and CaCC, content in the s o i l . 

W-.3.1 Effect on chemical properties of so i l : 

>K3.1.2 Mneri l lzat lon of nitrogen : 

1*.3.1.2(a) Release of M^-K in the so l i (Asaaonlflcation) : 

The values obtained for Bfi£-K periodically under 

different treatments are reported in Table 27 and graphically 

presented in Fig, 6-A. 

I t was observed that the values for NB&-N were higher 

up t o 15 days from the period of Incubation in inorganic 

f e r t i l i s e r treatments but these values decreased thereafter 

up to the end of Incubation period indicating the I form 

(N^gSO^ being inorganic and In readily available form and 

was released as HHjt-N in the very short period. Schreven 



Sable 27 * The e f fec t of addi t ion of press mud cake and f e r t i l i z e r s on minera l iza t ion of ni t rogen-
ainmonlacal ni t rogen in csg/100 g (Average of three rep l i ca t ions ) . 

Sr. Treatsients Symbol __„ Days of incubation __ 

1 . hOO kg M/ha alone A 16.95 16.25 6.59 3 .*^ 2.52 2.88 1.93 

2 . *f00 kg Ii + 170 kg 1 - 0 * • B 17.^3 13.70 5.79 2.88 3.17 3.15 1.65 
170 kg KgO/ha ^ 5 

3 . 560 kg » «• J+0 kg }-0Ccj + C 26.30 13.6^ 7.22 if.05 3.77 3.91 2.38 
170 kg i;2o/ha * ? 

K Press mud cuke @ 12 .5 t / h a D 7.18 13.11 6.61 2.59 2«90 3.75 2.37 

5 . Press icud cake @ 18 .5 t / ba E 8.09 1^.71 6.33 2.78 2.12 3.23 2.U? 

6. Press rnud cake @ 25.0 t / b a F 10.1*7 6.1*6 3.83 ^ .82 3.73 **-.60 2.39 

»1 ' t e s t ** N.3 . H.S. - U.i?. K.S. U.S. 
o.i>. jt 0-7**0 2.990 0.750 0.»f80 0.388 0.692 0.»f25 
u . J . a t 5 $ 2.280 - - l.**80 - -
CD. a t 1 % 3.200 - -

** s i gn i f i c an t a t 1 ,: l e v e l . * Signif icant a t 5 $ l e v e l . 
M.S. « Non-signif icant . 
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and Sieban ( 1972 ) noted that the N mineralization decreased 

the amount of K^-N flaed af ter addition of (IffipgSO^. 

The highest value for M Ĵ-M (26.30 mg/100 g so i l ) was 

recorded I n i t i a l l y in the treatment of 560 kg II • 3**0 kg F2c* 

+ 170 kg KgO per hectare and lowest ( 7.18 eg/100 g) in the 

treatment of 12.5 t/ha. of PMC. The highest value ( 2.^7 mg/ 

100 g ) in the treatment of 18.5 t /ha of PMC and the lowest 

( 1.65 mg/100 g s o i l ) were recorded in the treatment of **-00 kg 

E • 170 kg I2G* + 170 kg KgO per hectare a t the end of incu­

bation period. 

In the treatments of press mud cake, the high values 

were noted upto 30jiays of incubation and thereafter the 

values remained more or less constant indicating the slow 

release of nitrogen through the press mud cake. This is due 

to organic nature of B in press mud cake. More avai labi l i ty 

of N a t the end of incubation period was also noticed. The 

higher values were recorded in press mud cake treatments than 

inorganic f e r t i l i z e r treatments. 

From the s t a t i s t i c a l analysis of the data, i t was re­

vealed that there was no significant difference between 

different treatments of inorganic fe r t i l i se r s and press mud 

cake during periods of incubation except a t 2 days and h$ days 

of incubation. The data would indicate that the press eud 

cake treatments could supply the H in the so i l over a longer 

period due to i t s high nitrogen and organic carbon content. 
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Chan ( 1970 ) sOso reported similar results and postulated 

that the amounts of mineralisation of K was closely related 

to the amount of organic carbon content of s o i l . 

***3.1«2 (to) helease of MOyH in the so i l ( Nitr i f icat ion) 1 

The values for KOVK obtained periodically under 

different treatments are given in fable 28 and graphically 

shown in Fig. 6-B. 

I t would be seen from the data that the liO'-N forma­

tion in a l l the treatments of inorganic fe r t i l i ze r s was more 

than the press mud cake treatments a t a l l the periods. More 

or l ess constant values of NOt-N were observed in the press 

mud cake treatments indicating the slow n i t r i f i ca t ion of press 

mud cake than the inorganic f e r t i l i z e r treatments. More 

accelerating n i t r i f i ca t ion was observed in the inorganic 

f e r t i l i z e r treatments followed by the treatment of 12.5 t /ha 

of press mud cake. 

In press mud cake treatments, 12-5 t /ha of press mud 

cake showed more n i t r i f i ca t ion . This might be due to more 

amount of K was required to be adjusted through ( NH^gSO^. 

Sinha ( 196I ) reported that press mud cake applied in 

different proportions with sulphate of ammonia showed more 

sat isfactory n i t r i f i ca t ion . 

The levels of BCC-N at the end of Incubation period 

were observed to be in the following descending order. 

A > C > B > F > D > K 



Table 28 : Kf Jtect of addition of press rand cake and f e r t i l i s e r s on mineralisation on nitrogen-
n i t ra te nitrogen in mg/100 g coil ( Average of three replications ) . 

&r. Treatments s ymbol 
2 15 30 

of i n c u b a t i o n 
¥5 " 6o 

12 .^3 11 .96 

No. 
Treatments s ymbol 

2 15 30 
of i n c u b a t i o n 

¥5 " 6o 

12 .^3 11 .96 

7 * 

11 .59 

90 

1 1 . 8 5 1 . kOO kg iS/ha alone A 21.86 U-.OV 15 .39 

of i n c u b a t i o n 
¥5 " 6o 

12 .^3 11 .96 

7 * 

11 .59 

90 

1 1 . 8 5 

2 . M)0 kg N + 170 kg p-Oe 
+ 170 kg KgO/ha ? 

B 25.67 5.75 18 .20 15 .33 1 ^ . 1 ^ 13.1** 9 .13 

3 . 560 kg H + 3if0 kg p -o* 
+ 170 kg KgO/ba * -> 

C 26 .62 7.CM- 20 .29 l i f .32 I5.7»f 1 5 A 9 11 .58 

h. Pres s mud cake @ 1 2 . 5 t / h a D **.10 if.Mf 1 1 . 3 1 6 .80 6 .20 6 . 9 * 5.81 

5. P r e s s mud cake @ 1 8 . 5 V&a h 3.97 3.32 5 .69 3 .2^ 3 .83 3 .85 **.8i* H 
6 . P ress caid cake @ 25 .0 t / h a i 

x' 1 3 . 2 1 3M> 5.28 V.62 h.$* 2.U6 7.2»f 
O 
NO 

»i« t e s t * * K.S. * # * * * * * * N.S . 
w.E. i 0.50M- 1.382 1.3*5 1 . ^ 3 1.U7W 1.1»*6 2.317 
G.Lf. a t 5 $ 1.552 I'J .S • lf.1'46 J+.T08 h.$*2 3.533 U.S . 
C..D. a t 1 $ 2.176 . . . o . 5.812 6 .321 6.368 i f .95 l M.S. 

** significant a t 1 J.' l eve l . N.S. « Hon-sigaificant. 
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* K 3 . 1 » 1 Mineralization of organic carbon In the so i l * 

The organic carbon values obtained periodically under 

the different treatments are reported in Table 29 and graphic 

cal ly presented in Fig. 7-A. 

From the data i t was seen tha t there was high organic 

carbon content in a l l the treatments of press mud cake than 

inorganic f e r t i l i z e r treatments indicated that addition of 

press mud cake increased the level of organic carbon content 

of s o i l . Pa tH ( 1975 ) , Yelvande ( 1977 ) and Bawasakar, 

$_& fli. ( 1978 ) made similar observations. tfpto 30 days of 

incubation period, there was increase in organic carbon con­

tent of so i l and thereafter the organic carbon content 

decreased gradually with the advancement of incubation period 

indicating be t te r microbial decomposition of organic matter in 

press mud cake a t the end of incubation period. 

The levels of organic carbon content at different 

periods of incubation differed significantly. The organic 

carbon content of so i l at the end of incubation period was 

found to be in the following descending order. 

F > E > D > C > B > A 

The treatment, 25.O t /ha of press mud cake shoved 

the highest ( 0.93 % ) organic carbon content in the so i l 

than a l l other treatments. Lovest organic carbon content 

( O.69 % ) was observed in the treatment of MX) kg N/ha alone . 



Table 29 J The e f fec t of addi t ion of p ie s s EUd cake and f e r t i l i z e r s on iaineral izat ion6f organic 
carbon percentage in s o i l ( Average of three rep l ica t ions ) . 

s r . Treatments Symbol Days of incubation ___ 
K°» 2 i 5 30" — r ^ y — ~"6o —?f "™ 90 

1 . 1*00 kg K/ha alone A 0.71 0,76 O.76 0.86 0.77 0.71 O.69 

2 . $00 kg ii + 170 kg vr «. B 0#?1 0.87 0.85 0.90 0.89 0.65 0.71* 
170 kg i^o/na d 5 

3 . 560 kg h + 3M) kg P o 0- + C 0.72 0.87 0.85 0,8*f 0.86 0.68 0.75 
170 kg K20/ha ^ p 

U-. Piess sud cake @ 12.5 V b a 

5. Press mid cake @ 18.5 t / h a 

6 . Press mud cake @ 25.0 t/fca 

"I1'' t e s t ** ** ** ** ** ** ** 
t , > . x 0.0M-3* O.0507 0.0252 0.0561 Q.0k?2 0.0229 0.0301 
C.D. a t 5 # 0.1337 0.1560 0.0777 0.1730 0.11*50 0.0706 0.092? 
w.D. a t 1 % 0.1875 0.2190 0.1089 0.2*20 G.2CM) 0.0989 0.1300 

0 0.87 1.06 I .07 0.93 1.03 0.79 0.83 

E 1.02 1.08 1.08 1.02 1.11 0.89 0.89 

1 1.12 1.12 1.15 1.18 1.10 0.95 0.93 

** Signif icant a t 1 % l eve l , 



FIG 7 j CHANGES IN ORGANIC CAWN CoHTEMT AND AZOTOBA^TFR POPULATION 
JN SOU TREATED v^TH PRESS MOD CAKE ANU IHORGAHlC FERTILIZERS 
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The mineralization of organic carbon was 0.2+5 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 taud cake, respectively. 

*t.3*3.»3 Available i-gOg content In the so i l i 

The press mud cake is cowionly used as a rich source 

of phosphorus and potash and organic carbon. As reported by 

F a t i l , e | aX. ( 1978 ) that when press eud cake was applied t o 

s o i l no P and K f e r t i l i s e r s were required to be applied to 

sugarcane crop. Hence the incubation studies were conducted 

to ascertain ava i lab i l i ty of phosphorus and potash in s o i l . 

The data in respect of available i^o,- are presented 

in fable 30 and also graphically shown in Fig. 8-A, 

I t could be seen from the data that the avai labi l i ty 

of P5O5 in the soi l increased with the advancement of incuba­

t ion period. From **5 days of incubation period there was 

gradual increase. At the end of incubation period the highest 

l eve l of available p^o* ( 5.99 cig/100 g) was noticed in 18.5 

t /ha of PJC over a l l other treatments. The avai lab i l i ty of 

P20tf was as per the following descending or<3er. 

E > F > C > B > D > A 

The ©axleus avai labi l i ty of P2o* was observed in PMC 

treatments than inorganic f e r t i l i s e r treatments. This raay 

be due to addition of large amount of p-o* through PMC as 

Prasad ( 1971*- ) and Hagthara ( 1971* ) reported the increased 



Table 30 t Changes in the avai lable l^Cv content in the s o i l with the addi t ion of press mud 
cake £hd f e r t i l i s e r s in r&g/lOO gftiverage of three r e p l i c a t i o n s ) . 

S r . Treatments Sjciool Days of Incubation _____ 
H o > _ - ^ _ g j - ^ — ^ - — * ~ ^ 

3.87 

1 . **00 kg M/ha alone A l # 3 0 O.90 0,95 0.65 1.17 0,97 1M. 

2. MX) kg H + 170 kg P-G* • B 1.62 1,65 2.00 1.2? 2.23 2.83 2.93 
170 kg KgO/ba ' 

3 . 560 kg M + 3»+0 kg Po0_- + C **.6? 2.61 2.25 1.87 3.2** 2.96 
170 kg K2a/ha d ? 

h. Press eud cafes @ 12.5 t / h a 

5 . Press mud cake @ 18.5 t / h a 

6 . Press mud cake @ 25.0 t / h a 

»!• t e s t 

^,L». a t 5 # 
c.J>. a t 1 $ 

** S ign i f ican t a t 1 % l e v e l . * Signi f icant a t 5 # l e v e l . 

V 1.87 1.22 1.6fc 1.13 2 . 6 1 2.V2 2 . 3 5 

£ 2 . 6 3 1.78 1.98 1.20 2 .25 3.19 5.99 

1 2 A 7 2 ,33 2 .27 lM? 2 .63 2.67 5*5 

* * • K.B. * * * N.S. n.s. 
0.**60 0.319 0.1*22 0.176 0.270 0.937 1.055 

1 A 1 7 0,98fc E.S 0 .^ f2 0 .831 N . S . M.S. 

1.987 U.S . N . i i . U.S. 1.166 M.S. M.S. 

H 
H 

M.S. a Non-signif icant . 



F I G S >. CHANGE.S IN AVAILABLE. PgOg &HD k ^ |H SOIL Tf?EATfc,D WITH 
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ava i lab i l i ty due to incorporation of PMC i n the s o i l . Golden 

( 1975 ) Qiade the similar observation that application of PMC 

Increased the extractable phosphorus without affecting the pH 

of s o i l . 

^.S.l*1* Available Kgo content of s o i l : 

The available KgO was determined periodically and 

resul ts are presented in Table 31 and graphically shown in 

Fig. 8_B. 

I t was observed from the data that there was increase 

in ava i lab i l i ty of KgO with the advance merit of incubation 

period. Maximum avai labi l i ty of KgO was found in the t rea t ­

ments of kOO kg K • 170 kg P20tf + 170 kg KgO/ha and 560 kg N 

+ 3*0 kg P20^ + 170 kg KgO/ha. This may be due to the 

inorganic nature of the potassic f e r t i l i ze r added. Amongst 

the PMC treatments, there was no significant difference in 

available K20. The avai labi l i ty of KgO in a l l the treatments 

remained more or l ess steady throughout the incubation period. 

However, maximum remarkable ava i lab i l i ty of K ô was revealed 

a t *4-5 days of incubation in a l l the treatments. The available 

KgO content of so i l a t the end of incubation period was found 

to be in the following descending order. 

C > B > F > E > D > A 

Highest level of available KgG was observed in the 

treatments of 560 kg K + 3**0 kg PgO* • 170 kc KgO/ha and 



Table 31 : Changes In the ava i l ab l e K^o conten t i n the s o i l wi th the add i t i on o f p jess mud cake 
and f e r t i l i z e r s i n mg/100 g c o l l ( Average of three r e p l i c a t i o n s ) . 

s r . Treatments Symbol _ _ _ _ _ Bays of Incubat ion 
Ho« 2 15 30 — 1*5— ^0 f$ 90~ 

1 . 1*00 kg fc/ha alone A 21,00 27.67 26.83 28.08 26.50 2lf.l7 2^.75 

2. MX) kg N + 170 P~o* • B if3.33 **6.33 ^ .5& ty7.03 Mf.92 **2.00 V5.25 
170 kg K2c/ha ^ * 

3 . 560 kg N + 3N-0 kg p.cv + c to .33 **3.5o **7.0B 51.50 Mf.17 **6.33 **5.58 
170 kg i^o/ha d ? 

h. Press mud cake @ 12.5 t /ha i> 21.50 31.**2 31.92 33.00 32.08 3 l > 2 27.08 £ 
vn 

5. Press mud cake § 18.5 t /ha E 20,92 32.00 32.50 32.50 31.92 31.33 28.**2 

6. Press cud cake @ 25.0 t /ha J 21.12 36.83 32.5b 33-00 37.83 32.00 30.17 

•I * t e s t ** ** ** ** ** ** ** 
^ . L . + 1.678 3.235 1.009 o.5*f5 1.771 1.535 1.07^ 
u.L. at 5 ^ 5.172 9.909 3.110 1.679 5A59 ^.729 3.309 
C.i;. a t 1 % 7.251 13.976 *f.590 2.350 7.651 6,632 U-.6M) 

•* Significant a t 1 % l eve l . 
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**00 kg H • 170 kg PgOtf + 170 leg KgO/ha. These two treatments 

were highly significant over a l l other treatments. Higher 

available potash was observed In application of PMC @ 25.0 t /ha 

amongst the press mud eate treatments, but differences in these 

treatments were found to be not significant. 

increased avai labi l i ty of K«o in so i l was reported by 

Prasad ( Vflh ) due to application of PMC. Golden ( 1975 ) 

also cade similar observations and reported tha t application 

of PMC increased the extractabie K. Pa t i l ( 1975 ) end 

Bawasakar e$ a l . ( 1978 ) also reported that with the increased 

doses of PKC there was l inear increase in available KgO. 

**>.3»1«5 Changes in so i l reaction : 

Changes in so i l reaction during the incubation period 

are reported in Table 32. 

I t was observed from the table that nei ther applica­

t ion of inorganic fe r t i l izers nor the increasing doses of PMC 

influenced the pE of the so i l as very negligible differences 

in pH between various treatments were noticed. However, effect 

of long range application of PMC on the so i l reaction need to 

be studied. 

**• 3.1«6 i f feet on e lec t r i ca l conductivity of so i l ; 

The data in respect of e l ec t r i ca l conductivity of 

s o i l are reported In Table 33. i t was observed that the 

differences due to application of Inorganic f e r t i l i s e r s were 



Tatae 32 ; The c f i e c t o f addi t ion of press mud cake and f e r t i l i z e r s on s o i l react ion ( AveragB 
of three r ep l i ca t ions ) . 

oyctool Dajs of incubation 

f i , . i — - i r 41 ,L II . , „ • . . . - w - l i l - — I I . . — " -

2 15 30 *tf 60 ? 5 90 

A 7.73 7.73 7.63 7.63 7.67 7.63 7.77 

«• B 7.70 7.73 7.63 7.60 7.57 7.67 7.80 

i>r. Treatments 
Mo. 

1 . WOO kg H/ba alone 

2 . *f00 kg II + 170 kg Fo0,- «• 
170 kg K20/ha * P 

3 . 560 kg N + 3*K> kg P-o* + c 7.673 7.& 7.57 7*f? 7.63 7.63 7.73 
170 kg K2o/ha * ? 

W. Press mod cake @ 12.5 t / h a 

5. Press saxd cake @ 18 .5 t / h a 

6 . Press mud cake @ 25.0 t / n a 

*F» t e s t H.S. K.i.:. N.S. H.w a . S . U.S. H.S. 
3.E. x 0-0^5 0.033 0.036 O.tffl 0.0561 0.03CM- 0.071 

D 7.77 7.63 7.70 7.6? 7.63 7.73 7.80 

E 7.77 7.67 7.67 7.60 7.70 7.70 7.87 H 

I 7.77 7.67 7.70 7.70 7.67 7.73 7.90 
%3 

U.S. s i ion-s ignif icant . 



1'aale 33 *• The efffect of addi t ion of press mud cake and f e r t i l i z e r s on e l e c t r i c a l conduct ivi ty 
oi' s o i l in sKahos/cm ( Average of three r ep l i ca t ions ) . 

s r . 
Mo. 

Treatments 

1 . *f00 kg &/ha alone 

2 . *f00 kg K + 170 kg i-90,f • 
170 kg KgG/ha * * 

3 . 560 kg !i + 3^0 kg l-'-Ow • 
170 kg K^O/ha * p 

t*-. Press Eud cake @ 12.5 t / h a 

5. press mud cake @ 18.5 t / h a 

6 . press mud cake @ 25.0 t / h a 

U » t e s t 
L . I : . a t i 
C.C. a t 5 % 
c . l ' . a t 1 $ 

Syabol 
1 * 

0 .66 

0 ,93 

.Oays 
30 

0.78 

1 .00 

of incubation 
2 1 * 

0 .66 

0 ,93 

.Oays 
30 

0.78 

1 .00 

1.02 1.09 

1.2*f 1 .22 

1.06 

1 .15 

90 

A 0.**9 

B 0 . 8 ^ 

1 * 

0 .66 

0 ,93 

.Oays 
30 

0.78 

1 .00 

1.02 1.09 

1.2*f 1 .22 

1.06 

1 .15 

0 .91 

1.37 

0.97 0.97 1.16 1.32 1.28 1.27 

** s ign i f l ean t a t 1 % l e v e l . «. .c Signi f ican t a t 5 # l e v e l 

1.82 

D O.U-1 0 .61 0 .73 0.8*4- 1.02 0 .73 O.&k 

E o.> 0 .53 0 . 6 ^ 0 .88 0.96 0 .60 0.70 6 
I O.ifO 0 .53 0.57 0.57 0 .66 0 .61 0.6** 

* * * * * * N . S . * * * * 

0.123 0 .051 0.051* Q.13*f 0.130 0.18*f 0.156 

0.378 0.158 0.168 0.V1U- - 0.567 0 A 7 9 

- 0.222 0.235 «N> - 0.795 0 . 6 A 

N.S. * Non-signif icant . 



119 

signif icant over PMC treatments. Higher values ranging from 

0,91 t o 1.82 rambos/cm were observed in Inorganic ferti l i2©r 

treatments, while lover values ranging from 0.61+ to O.&k ©mhos/cm 

were observed In treatments of press mud cake a t the end of 

Incubation period. I t was further observed that with the appli­

cation of increased doses of Inorganic fe r t i l i ze r s there was 

l inea r increase in e l ec t r i ca l conductivity, while in the t rea t ­

ments of PIC there was l inear decrease In e l ec t r i c a l conducti­

v i t y with increased doses. Zende ( 1968 ) reported that the 

incorporation of PMC reduced to t a l soluble sa l t s from 1.70 to 

1.32 per cent at the end of incubation period. Bawasakar, 

f j a i . ( 1978 ) in t h e i r f ield experiment observed the redu­

ction in s a l t content due to application of Pl-C over inorganic 

f e r t i l i s e r treatments. 

H^.3.1.7 Effect on CaCcu content of so i l s 

The data in respect of periodical CaCG- content of 

s o i l presented in Table 3"f revealed that neither the applica­

t ion of inorganic f e r t i l i se r s nor the application of PMC doses 

influenced the CaCO- content of so i l as the very negligible 

differences between the various treatments were observed. The 

level of CaC03 content in the so i l remained more or less 

steady throughout the incubation period. 

^ •3 .2 . affect on biological properties of s o i l : 

The effect of application of inorganic fe r t i l i ze rs 

and PMC on so i l microflora was studied before comcencecent of 



Tatae 3M- : Effect of addition of press Bttd cake and fe r t i l i ze r s on calclun carbonate per cent of 
s o i l ( Average of three replications ). 

s r . Treatraents Symbol 

A 

Dajs of incubation 
Ho, 

Treatraents Symbol 

A 

2 

7.ao 

15 

8.93 

30 

8.80 8.53 

60 

3.57 

75 90 

1 . ifOO kg H/ba alone 

Symbol 

A 

2 

7.ao 

15 

8.93 

30 

8.80 8.53 

60 

3.57 8.67 7.83 

2 . *f00 kg M + 170 kg F-o0* • 
170 kg K20/ha d * 

B 8.>*0 8.90 8.**3 8.90 8.U0 8.63 8.U-7 

3 . 560 kg H + 3^0 kg ro0ef + 
170 kg K20/ha * ? 

G 8.^3 9.07 8.90 8.73 8.30 8.23 8.53 

h. Press sad cake @ 12 .5 t / h a D 8,60 9.30 9.03 8.90 8.50 8.*f7 8.37 

5. Press cud coke @ 18 .5 t / h a E 8.53 9.26 8.93 8.17 3.50 9.13 8.*f7 ^ 

6 . Press mud cake @ 25,0 t / h a F 8.^7 9.53 9.30 9.17 8.60 8A7 8.03 

»i« t e s t U.S. • * H.S. E.S. N.b. N.S. K.S, 

•"• ••*•'• i 0.187 0.125 0.209 0.308 O.lOf 0.205 0.3N-0 
c#i>. a t $ % *•» 0.387 ** "* « k «"» 

** Significant a t 1 % l eve l . H.&. « Kon-signifleant. 
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incubation, a t 60 and 90 days of Incubation. 

The data in this respect are reported In Table 35. 

I t would reveal that the fungi, actinomyeetes and asotobaeter 

population decreased whereas the bacter ia l and t o t a l micro­

flora increased remarkably a t 90 days of Incubation in diff­

erent fe r t i l i ze re and PMC treatments. The Asotobaeter popUr-

la t ion i s graphically presented in Fig, 7-B. 

I t was also interest ing t o note that the incorpora­

t ion of PMC showed spectacular increase in Asotobacter popu­

la t ion over the Inorganic f e r t i l i s e r treatments. This i s an 

additional advantage of nitrogen fixation through non-symbiotic 

bacteria on application of P*C in s o i l . 

The maximum population of microflora a t 90 days of 

incubation Indicated bet ter microbial decomposition of organic 

matter fro© Pt'C eventually resulted in Increased ava i lab i l i ty 

of nutr ients . I t may be therefore inferred from t h i s , that 

I t i s neoessary to incorporate the PMC in to the so i l 60 to 

90 days before planting for be t t e r resu l t s . 



Table 35 i Ef fec t of addi t ion of press Bud cake and f e r t i l i s e r on s o i l microflora a t d i f f e r en t 
periods of incubation. 

fcr. Treatments : Total : Fungi :Actino®yce- : Bacter ia i Azoto&acter 
2So. microflora tes 

CIO5) <105) (105) ^ (105) (105)  
Da?s T~ SO T " 9 0 i I R P " ! 90 : 5 o ~ l S© :~~™*56" J 9 0 : 50 T~$6 
Before incubation 5.17 ^ . 2 5 0.25 0.65 0*02 

1 . *K>0 kg M/ha alone 39.86 63,72 3.00 1,50 1.25 0.75 35.50 6l.M> 0.31 0.0? 

2 . «f00 kg M • 170 kg 32.55 93-66 3.50 1.25 1.75 1.00 27.25 91.37 0.05 0.<* 
P 2 0 j * 170 kg l^O/ha 

3 . 560 kg H + 3l>0 kg 28.60 78.17 1.75 1.75 1.50 1.12 25.25 75.25 0.10 0.05 H 
P 2 0 J * 170 kg K20/na U 

£ . Press mud cake @ l|-8.66 58.97 7.00 1.12 1.50 1.00 ifO.OO 56.75 0.16 0.10 
12.5 t / h a 

5 . Press mud caJ© @ 27.53 63.81 1.75 1.67 1.00 0.87 2U-.50 61.12 0.18 0.15 
18 .5 t / h a 

6 . Press iaud cake @ 26.70 61.30 *f.75 1.50 1.25 1.25 20.50 53.37 0.20 0.18 
25.0 t / h a 



 
 
 
 
 
 
 
 

 



CHAPTER 5 
SUMMARY AND CONCLUSION 



CHAP3ER 5 

Sm>iARI Am COKGLUSIOJti 

Press Mud Cake is a bye-product of sugar industries. 

I t i s organic in nature and quite rich in Hitrogen, Phosphorus 

and Potash. Recycling of this organic waste in agriculture 

would help in eff ic ient u t i l i za t ion of natural resources 

instead of more dependence on f e r t i l i s e r . The sugar factories 

are facing the problem of disposal of this press pud cake. 

Recently Ifew progressive fanners are using i t as a source of 

organic ©atter to minimize the use of f e r t i l i s e r . 

I t i s , therefore, fe l t necessary to analyse the press 

laud cake for i t s quality and i t s effect on so i l properties and 

ultimately on yield and quality of sugarcane. 

In order to study the quality of press Eud cake large 

number of samples were collected from various sugar factories 

of Maharashtra a t about osonthly intervals during crushing 

season of 1977-78. These samples were analysed for moisture, 

pH, e l ec t r i ca l conductivity, organic carbon, t o t a l nitrogen, 

t o t a l '2°5» t o t a l Ko° and CaCQ,, 

To study the residual effect of press mud calse on so i l 

property, yield and quality of sugarcane and uptake of nut r i ­

ents? a field experiment on adsal i sugarcane with Co.fkO was 

conducted a t Sugarcane Besearch s ta t ion , Padegaon,during 1975-77 

with s ix treatments : three levels of inorganic fe r t i l izers and 

three levels of press mud cake treatments. 

The residual effect ( without any addition of f e r t i l i z e r 
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or press mud cake ) on Adsall sugarcane with CO,7**0 was studied 

a t the s i t e during 1977-79 by following the same randomization 

and with the same treatments in the previous experiment. The 

various bioraetric observations, so i l studies and uptake studies 

at various stages of crop growth were recorded and yield of 

sugarcane and quality of juice at harvest were studied. 

Incubation studies were carried out on the basis of the 

treatments of the f ield experiment to study the mineralization 

of nutrients especially Uitrogen, Phosphorus and Potash. During 

the incubation period, so i l samples were collected a t an interval 

of 15 days upto 90 days and they were analysed for organic 

carbon, Kl£-E, NOt-K, available i_o* and KgO, pE, e l ec t r i ca l 

conductivity and CaCo,. Soil microflora before the s t a r t of 

incubation, a t 6o days and at 90 days of incubation was also 

studied. 

The findings of the present investigation carried out 

under laboratory and field conditions are summarised below J 

5.1 Quality of Press Mud Cake : 

1. The maximum fresh moisture of press mud cabs samples 

was 78.03 p®r cent. 

2. hen moisture content of fresh press mud caka was 

high the pH of i t was low whereas the e l ec t r i ca l conductivity 

was high. 

3 . The mean pH of fresh press mud cake samples from 

various factories was 5*66, 

l*. The e l ec t r i ca l conductivity of fresh press mud cake 
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samples determined from the f i l t r a t e was more than that of in 

suspension. 

5. The organic carbon, t o t a l nitrogen, t o t a l PgCv, t o t a l 

KgOf pH, e l ec t r i ca l conductivity and CaCO, contents differed 

widely in press mud cake samples received from various »ugar 

factories of Maharashtra. There was no much difference due to 

monthly intervals during the crushing period. 

She chemical composition of a i r dried press mud cake 

from various sugar factories of Maharashtra studied in this 

investigation are summarised below : 

Sr , Chemical composition 
Ho. in respect of 

Range for 
various 

factories 

Range for 
monthly 

intervals 

Overall 
mean 

1 . Organic earfcon (#) 
2 . Total Nitrogen {%) 
3. Total P2o5 {%) 
h. Total KgO {%) 
5. pH (pMCjWater 1*7.5 ra t io) 
6. Liec t r ica l conductivity 

in suspension (canncs/cm) 
7 . l i e c t r i c a l conductivity 

of f i l t r a t e (rashes/cm) 
8. CaCOj <$) 

26.37-38M- 32.5B-3**.96 33.98 
1.39- 1.96 1,56- 1.70 
1.8»f- 3.31 2.if6- 2.69 
0.38- 0.76 
5.3^- 6.90 

0.51- 0.59 
6.29- 6.50 

1.61- 3.60 2.U7- 2.98 

2.16- if.32 3.15- 3.^7 
2.92- 6.82 *+.**!- 5.30 

I .63 
2.52 
0.55 
o .*+*+ 

2.62 

3.35 

5.2 kesidual effect of press mud cake and inorganic fe r t i l i ze r s 

5.2.1 soi l studies : 

1. Maximum organic carbon content of s o i l was noticed in 

press mud cake treatments over inorganic f e r t i l i z e r treatments. 

Linear increase was observed with the increased doses of press 
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mud cake. The organic carbon content of so i l was reduced 

y i th the advance age of the crop. 

2 . Press mud cake treatments showed l inea r increase 

in to ta l nitrogen content of s o i l , fcith the advance age of 

the crop the nitrogen content was reduced. 

3, The C/ft r a t io was not such influenced by press mud 

cake treatments but regained &ore or less steady. 

if. The phosphate ava i lab i l i ty increased in the residual 

effect of the press mud cake treatments. 

5. The available Kjj content was increased vjith 

increasing doses of inorganic fe r t i l i ze r s as uc l l as press mud 

cake treatments. 

6. The so i l reaction was not ccueh influenced by 

inorganic f e r t i l i s e r and press mud cake treatments. 

7. The e l ec t r i ca l conductivity was decreased in a l l 

the treatments with the advance age of crop. Maximum decrease 

in e l ec t r i ca l conductivity was noticed in the treatment of 

12.5 Vha and 18.5 t /ha of press mud cake at harvest. 

5.2.2 Nutrient content and uptake per hectare '• 

1. KsJ&Eum nitrogen content in stem and in crown at 

grand growth and at harvest was noticed in the treatment of 

press mud cake applied a t the rate of 25.0 t / ha . 

2. All the treatments showed more or less saise trend 
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in respect of PgO* content of stem and crown a t grand growth 

stagej however, highest r2o* content in stem and crown at 

harvest was noticed in the treatment of 25.0 t /ka of press 

mud cake. 

3 . Maximum KgO content in stem and crown was found 

in treateents of 12,5 t /ha and 25.0 t /ha of press mud cake 

a t grand growth stage. However, a t harvest, treatment of 

WOO kg H •*• 170 kg P20^ • 170 kg KgO per hectara chowed the 

highest KgO content in stem and crown. 

1*. v i th the increasing doses of inorganic f e r t i l i z e r 

treatments and press mud cake treatments the uptake of B, 

IpOc and KgO at harvest was increased. 

5, Maximum uptake of M and i-O- per ton was recorded 

in the treatment of 25.0 t /ha of press mud cake. !Ebe highest 

KgO uptake per ton was observed in the treatment of 560 kg K • 

3̂ -0 kg P2o^ • 170 kg KgC per hectare. 

5.2,3 Yield and quality of sugarcane 

1, Increased yields were noticed in press mud cake 

treatments over inorganic f e r t i l i z e r treatments. 

Highest Billable height, number of intemodes, g i r th , 

average weight of cane and nuaber of bi l lable canes per 

hectare were recorded in treatment of 25.0 t /ha of press mud 

cake which contributed in increase In the cane yield <*>? the 

maximum extent i . e . 62.53 t /ha . 
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2 . Commercial cane sugar was also found to have been 

Increased with the use of press mud cake over Inorganic fe r t i ­

l i z e r s . 

3, Maximum brlx , sucrose, puri ty and commercial cane 

sugar in juice vers observed in the treatment of 18,5 t /ha of 

press Baud cake which indicated the improvement in juice quali­

t y over inorganic f e r t i l i z e r s . 

if. Press mud cake treatments showed lovest fyVp0* 

r a t io and l e s s ash (mineral tcatter) per l i t r e of juice which 

showed that these treatments produced good quality of juice 

as against inorganic f e r t i l i z e r treatments. 

5.3 Soli incubation studies . 

1 . Heady avai labi l i ty of NB -̂H was observed up to 15 

days of incubation period in inorganic f e r t i l i s e r treatments. 

However, the avai lab i l i ty of NHjJ-H was recorded aore or less 

constant throughout the incubation period in press mud cake 

treatments indicating slow release of NH -̂N. Higher availa­

b i l i t y of NH£-N was noticed in press mud cake treatments at 

the end of incubation period. 

2. More accelerated n i t r i f i ca t ion was noticed in 

inorganic f e r t i l i z e r treatments than press pud cake t rea t ­

ments throughout the incubation period. 

3. High organic carbon content was found in a l l the 

press mud cake treatments than inorganic f e r t i l i s e r treatments 

throughout the incubation period. Upto 30 days of incubation 
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period there vas Increase in organic carbon content and 

thereafter gradual decrease in organic carbon content vas 

noticed with the advancement of incubation period. 

if. Phosphate avai lab i l i ty vas greater in press mud 

cake treatments and i t vas increased with the advancement of 

incubation period. 

5. Availabil i ty of KgO vas ©ore in inorganic fe r t i ­

l i s e r treatments. The maximum avai lab i l i ty vas noticed at 

h5 days of incubation period. 

6. The so i l reaction vas not much afffccteci throughout 

the incubation period. 

7 . Linear decrease in e l ec t r i ca l conductivity or so i l 

vas noticed v l th increased doses of press mud cake treatments. 

8. The level of CaCO., content in the s o i l remained 

more or less ( 7.SO to 9,^3 ) throughout the incubation period. 

9. Press mud cake treatments shoved spectacular 

increase in Asotobacter population over the inorganic f e r t i l i ze r 

treatments. This is an additional advantage of li-fixation 

through non-symbiotic bacteria on application of press mud 

cake in s o i l . 

Based on the above investigation, i t is concluded 

that press mud cake is a good source of organic nutrients 

especial ly nitrogen and phosphate. PIC produced by the various 

sugar factories in Maharashtra varies to certain extent in 
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i t s quality. The PMC Is a good source of organic matter to 

the crop l ike sugarcane and i t not only supplies nutrients 

to the crop but also builds up the f e r t i l i t y as indicated 

by i t s residual effect , PMC not only increases the yield of 

second crop taken af ter main crop but also improves the 

quali ty. The use of opttaum quantity of PMC to the crop 

l ike sugarcane may be encouraged. The increase in the micro­

flora especially of Azotobacter in so i l was also noticed with 

the application of press mud cake to s o i l . 

Guideline for future work on press mud cake 

The studies on the application of PKC to short duration 

irr igated and rainfed crops may be Ini t ia ted since PKC has a 

special role as organic source and in nutrient supply and so l i 

f e r t i l i t y bu i l t up. In order to hasten mineralization process, 

waxy portion from PMC may be required to be removed. The 

studies in that direction are also required to be carried out. 

similarly tiie ava i lab i l i ty of micronutrlent status needs to 

be assessed. 
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APPENDIX 



A p p e n d i x - I 

^ t ate vise sugarcane, sugar and estimated press mud cake (PMC) 
production during 1977-78. 

sr. s t a t e * * ** iistioated PKC 
Ho, sugarcane Sugar production 

production produced 'OOP1 KT  
'OOO'KT «ooo'MT According"" to 

~2?T% T* 3.0 % 
1 . Assam 1»*30 7 35.75 ^2 .90 
2 . Andhra Pradesh 13268 »f05 331.70 398.0V 

3 . Bihar U-958 286 123 .95 1W8.71* 
h. Goa mm 9 - -

5. Gujaratb 3**87 309 87 .18 ltff.ol 
6 . liaryana 8970 XkQ 22^ .25 269.10 
7 . Kerala VlO 23 1 0 . 2 5 12.30 
8 . Maharashtra 23320 2096 583.00 699.60 
9 . Madhya Pradesh 2391* 69 59 .85 71.82 

1 0 . Kamataka 11120 571 278.00 333.60 
1 1 . Nagaland - 8 - -

1 2 . Orlssa 2600 17 65 .00 78 .00 

1 3 . Punajab 6520 99 163 .00 195 .60 

Ik. Pandicherry 187 23 If .68 5 .61 

1 5 . Rajasthan 2825 *>5 7 0 . 6 3 8M-.75 
1 6 . Tamilnadu 17160 1+66 M-29.00 SIM-.so 
1 7 . tfttar Pradesh 80756 1862 2018.90 2M.22.68 
1 8 . U.P. East ~ lf75 - -

1 9 . U.P. West mm 62*f - -

2 0 . U.P. Cent ra l - 763 - «*» 

2 1 . west Bengal 1812 Ih ^5 .30 5^.36 
Others uai - 1 0 , 2 8 12 .33 

Total for India 181628 (h9? ^9*0.70 5*^8.Bh 

* Indian i>ug, 1978, 28(7) s 4-69-srn/. 
** Calculated on the basis of shr i U.K. Pat i l Ce-op. 

sug. fl<»0 1 183-189. 



A p p e n d l x - H 

Number of sugar factories in operation, sugar, molasses, 
estimated bagasse and press mud cake, production in 

India and Maharashtra state during 1977-78. 

Sr.No, Particulars India Maharashtra 

1. • Number of sugar factories 
in operation 286 66 

2. * Cane crushed («000» MT) 67288 192*f5 

3. * sugars produced («000» MT) 6h9? 2096 

h. Molasses available(»000« KP) 2971 -

5. ** intimated bagasse production 
(30 % cane crushed; 20186. hO 9773.50 

6. ** Estimated press mud cake 
production 
(2 .5 % ) (l000,MX) 1682.20 *«81.13 

(3.0 JO («000»MI) 2018.6^ 577.35 

* Indian Cug. 1978, 2B(7) : 4-3s-szi. 

** Calculated on the basis of Shri M.K. Pat 11, 
Co-op. kug. &(**•) t 183-189. 



A p p e n d i x - H I 

Climatic parameters during the experimentation a t the Meteorological 
Observatory at the sugarcane Research Station, Padegaon. 

s r . Month Temperature Humidity Ivapo- Rain- No .of 
Ho. oc % ration fall rainy 

MaxT Min. ""8i£ 3pST g £ **** 
mm D O 

1 . August, 1977 29.9 21.2 87 63 h.$ 50.7 15 
2 . September 30.5 19.6 89 52 5.8 31.2 10 

3 . October 32.2 17.3 86 39 5.8 61.9 7 
h. November 29.5 18 . k 90 53 3.8 129.6 10 

5. December 27.1 10.5 93 U-2 3 .1 9.6 2 
6 . January, 1978 28.5 10.9 91 39 3.7 h.o 2 

7 . February 31.2 11.8 87 28 5.6 1.7 1 
8. March 3N>> lW.9 70 19 8.5 W.2 2 

9. Apr i l y?* 19.7 69 22 5.$ 22.7 3 
10. Kay 36.9 21.7 7^ 30 9.6 102.7 10 
XX* June 30.9 21.7 87 59 5A 60.1 13 
1 2 . Ju ly 28.8 21.6 85 63 5.1 15.8 12 

1 3 . August 27.6 21.2 87 71 h.2 79.8 26 
1**. September 30.2 19.9 90 56 5.1 157.^ 16 

1 5 . October 30.>* 17.9 90 h2 *K9 7^.2 7 
16 . November 30.1 16.6 91 **6 3.7 66.2 5 
1 7 . December 28.2 12.0 90 hi 3.5 1.0 1 
18 , January,1979 30.1 13.2 87 35 »*.5 Nil -

1 9 . February ,197 9 31.5 U . 3 82 25 6 .5 Hil -February ,197 9 31.5 U . 3 82 25 

872.8 1**2 



A p p e n d i x - IV 

* (a) Effect of graded l e v e l s of PMC and Inorganic f e r t i l i z e r s on y ie ld and qua l i t y of 
sugarcane (Adsali-1975) 

t>r. 
Ho. 

Treatments Symbol Germina- Av.Ko.of P lan t Yield sucrose P u r i t y CCS 
t i o n a t t U l e r s / popu-
8th veek h i l l 1 a t ion 

a t har­
ve s t 

(%) (000) 

1 . kOO kg N/lia alone A 78.M* 

2 . hOO kg N + 170 kg 
p2°5 + 17° kg ^ / ^ 

B 86.20 

3 . 560 kg M • 3**0 kg 
p2°5 * 1 7 ° ^ F ^ ° / h a 

C 81.83 

h. Press mud cake @ 
12 .5 t / b a 

D 86.57 

5. Press mud cake @ 
18.5 t / »a 

E 87.66 

6 . Press raid cake § 
25.0 t / b a 

F 86.76 

-< » £ • jt «* 

0,1). -

( t / ha ) (.:) 

1.72 100.6 107.59 19.88 

1.77 112.3 121.^3 18.96 

1.73 10»f.*f 116.11 20.26 

2.16 107.6 105.11 20.23 

{%) ( t / h a ) 

91.55 15.26 

#3.11 17 .M 

1.76 116.3 125.53 19.66 93.6V 17 .8I 

9^.85 17.02 

89.9* 15.21 

1.72 102.2 107.82 19.10 93.26 15.03 

5*60 O.Mfr 
N.S. 0.62 

> 

m 
» 

I 
M 

0* 

* P a t U , e£ a l . ( 1978 ) . Indian oug. 21 (10) } 711-711*-. 



A p p e n d i x - X V . . ^ 

* (b) Economics of incorporation of graded leve ls of p re s s mad cake and inorganic f e r t i l i z e r s . 

No. 
Treatments Sjobol Incase from 

sugarcane 

Rs . /ha 

Cost of 
produ­
c t Ion of 
sugarcane 

Ket 
p r o f i t 

Rs . / ha Es . /ha 

1 . 1*00 kg N/ha alone 

2 . MX) kg H + 170 kg P^G* 
• 170 kg il20/ha ^ 5 

3 . 560 kg N + 3>*0 kg PjjOc 
• 170 kg I^O/ha * ? 

^ . Press mud cake @ 12.5 t / h a 

5. Press aud cake @ 18.5 t /ha 

6 . Press mud cake @ 25.0 t / h a 

A 

B 

D 

E 

F 

15063 

17000 

1757** 

16255 

15095 

9587 

11235 

13157 

9033 

8601 

8336 

5^76 

5765 

7222 

6203 

6759 

Increase 
in n e t 
p r o f i t 
over t r e ­
atment 2 . 

Crecommen­
ded dose) 

% increase 
in ne t pro­
f i t over 
recommended 
dose 
(Tr . 2) 

-289 

¥*17 -13>*8 

+I*f67 

+^38 

+991* 

* P a t l l , e j a l . ( 1978 ) . Indian sug . 22(10) s 7U-711*. 

- 5 . 0 1 

-23.38 

+25.26 

+7.60 

+17.2»f 

« 

ts 

p. 

t* 

M 
( 
H 
<! 
a* 



A p p e n d i x - I ¥ A r 

** (c) I f lee t of PMC and inorganic fe r t i l i ze r s on chemical properties of s o i l . 

Sr. Treat- : Org.carbon % *NC~-H mg/100 gsAv.P^Q,; mg/100g:Av.K,,Q rag/100 g : Ec smhos/co 
No. cents ... , J .. * ? **. «_____^-«_>______™ 

(symbol) Ji.u.sG.G.x H. :E.tJ.tG.G.*H. :1 .U.sG.G.tH. :L.O. J G . G . " " " ^ :l.U.:G.G.i H. 

1 . A 0.75 0.80 O.oV 6.9 1.6 2.2 5.0 3.75 5.50 18.75 18.25 18.25 0.lf6 0.16 0.19 

2. B 0.75 0.30 0.86 8.2 l.*f 2.2 5.0 5.00 5.00 21.25 23.25 23.75 0>5 0.19 0.19 « 

3. C 0.76 0.82 0.92 »f.5 1.1 1.9 5.0 2.50 5.00 20.75 22.00 22.50 O.Mf 0.27 0,22 

6. I 0.89 0.83 1.07 1.5 0.7 1.6 9.0 3.75 10.00 18.25 18.75 23.75 0.27 0.21 0.19 

i>.U. a At earthing up, C.G, « At grand growth. H * At harvest. 

** Bawasafcar, e£ fii. ( 1978). Indian sug. 27(12) J 807-810. 

If. D 0.89 0.8fc 0.82 2.5 0.5 1.6 7.5 5.00 9.00 20.00 17.00 23.25 0.32 0.19 0.20 s 

5. E 0.71 0.88 0.98 l .V 0.2 1.9 5*5 3.75 3&25 l6'°° 1 8 « 2 ? tt*00 °'$0 °-23 0.21 i* 

i 

w 



A p p e n d i x - IV(d) 

** (d) Total nutrient contents a t different growth stages in sugarcane and uptake kg/t a t harvest. 

i;r. Treat- : S ( %) : Po0 s {%) : Ko0 ( i ) : Uptake a t harvest 
No. oents ^ «* ? __ _ kg/ t 

(Symbol; ? ^ ^ j Q ^ ? ^ j L J J ^ ? ^ ^ ^ ^ s t ^ . Q ^ : fi^ $ ~ y ^ , ^ o " ~ 

1 . A 1.16 1.00 0 .85 0 .25 0 .39 0.56 1.6>* 2.U-6 1.06 1.09 0 .93 

2 . B 0.98 0 .92 0 .95 0 . 2 ^ o.M 0.^*6 1.52 2 .35 1.01 0.79 0 .93 

3 . C 0 .88 1.18 0 .82 0 .23 O.iA 0 .50 1.6? 2 .22 1 .00 0 .91 0 .80 

* . h 0.9** 0.98 0 .81 0 .21 O M 0.»*9 2 . 1 1 2 .19 1.03 0.8^. 0.8M-

5. 1 0.90 0.96 1.06 0.25 0 .^8 0 .52 1.58 2 .29 1.09 1 .05 1.13 

6 . F 0 .72 0 .92 0 .80 0 .25 0 .50 0 .59 1 .52 2 > 9 0 .99 1.27 1.32 

I .U. m At earthing up. G.G. = At grand growth. n « At harvest. 

** Bavasakar, e£ _ i . ( 1978 ) . Indian fcug. 27(12) : 807-810. 

1.79 

2.51 

2.22 

2.20 

2.93 

2.71 

© 

3 

t* 
M 
t 



A p p e n d i x - IV (e) 

** (e) Chemical analysis of ^uiee a t harves t . 

s r . Treatments Symbol 
Mo. 

1 . U00 kg N/ha alone A 

2 . M>0 kg N + 170 kg V0iiK B 
+ 170 kg K20/ha d 5 

3 . 560 kg H • 3^0 Kg P 0 Q - C 
• 170 kg KgO/ha "* 5 

*+. Press mud cake @ 12.5V»a V 

5.Pre®» isud cake @3£.5t/ha E 

6.Press mud cake @25.0t/ha F 

N P 2 0 ? 

mg/100 £ 
N/P205 

r a t i o 

66.5 

* 

1+9.6 l.h 

53.8 »f 5.6 1.3 

59.5 52.1 1.1 

53.1 ^9.2 1.2 

68.5 59.7 1.1 

70 .1 ¥6.7 1.5 

** BavaSakar, e t aj . . ( 1978 ) . Indian ^ug. 22(12)t807-810, 
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