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INTRODUCTION 



CHAI>TKR I 

IMTROC'ICTIOH 

Kor« anci more lands ar« being brought under ouXtl-

ration* Added t o the poor f e r t i l i t y status of solISf 

deficiency of the ^.ajor and aeoondary elements usml ly 

occurs in many areas* In the past« large quantities of 

sulphur were applied to the so i l through sulphur contain­

ing f e r t i l i s e r s l ike ammonium sulphate, superphosphate and 

potassium sulphate* In reoent times manufacture and usage 

of high analysis f e r t i l i z e r s l ike liquid ammoniat urea, 

tr ip le superphosphate, dlaomonium phosphate as well as 

complexes ar^ so on has res^ilted in the replaoeioent of 

sulphur oarr^ing fert i l i zers* Added to th i s , the c u l t i ­

vation of highly f e r t i l i z e r responsive, high yielding 

variet ies of crops have accelerated the depletion of 

sulphur and have accentuated the imbalances in the supply 

of nitrogen and sulphur in the so i l s* 

^ezt in importance to nitrogen and phosphorus pota* 

seium i s the other major nutrient element that takes part 

in i^lsLtit metabolism* It pla^s an important role in photo-

m^nth&BiB and protein fonnatiotD* It i s a l so associated 

with c e l l division and i s inairectly involved in chlorophyll 

formation* It al&o contributes to the disease resistance 

in vlante* Hal (1^65) and i'eosthale et. a l . (1969) found 

that potassium treatoient alone raised the protein content 



of sorghum wemp bi? I.04 per cent oy«r control, while pota88i"|i , 

in oombination with nitrogen onhancod the protein content^over 

oontrol by 1.74 par oent, '^ mmgsem m^^ 

A miaber of crops hate shownrasponse to K.IJC. applioa-

tiot;8 and have shown better yields and to soma extent the 

quality also* It i s also found that cruciferous oropsf onion 

anu the llJcst have shown Improvenrnot In the yield and quality 

Of the crops* through application of sulphur • 

"̂ hoû h some sporadic work has been done on the response 

to application of S'llphur and sulphur with nltro^n and phos-

phor*T8y not such work has been done on the response of crops 

to sulphur with potassium-

In Karoataka espeoiallyy Information on the response to 

application of sulphur alone or in cttsbinatlon with the major 

elements on vegetable crops is not adequately found. 

Hence, In view of paucity of Information a study on tte 

effect of sulphur and potaselum on oarrot and ^^adlsh crops was 

taken up* 

î he objectives of the study planned weret 

1* !lo assess the optimum level of sulphur and 

potassium application for getting maximum 

yields of radish and carrot crops* 



2. To determine tho quality parsaneters as 

affected by applied f e r t i l i s e r s to radish 

and carrot crops. 
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CHAPTKii II 

R&na^ OF iIT£fiAT'»E 

2.01. Xaportanc* of y^getable Qrova 

UuDgtr and Halntitr i t ion are the inaeperable problems 

faoing mofit of the developing oountries. 'Tnless these enemies 

are f o u ^ t on a varfootinet the srifferli^ milllonsf that are 

and. to tei beoone a threat to the very existence of the nation* 

Balanoed nutrition Is the most or l t iou l factor that li>-

fluenoes the ^ys ioa l ana mental grovtht ab i l l t i e s f outlook 

and behavioral patterns of a person espeoial ly dfirin^ the 

growii^ years - ^hildhooa days. 

Balanced diet includes the food ingredients l ike pro-

teinst vitamlns» minerals, oarhohydrates and the like* Vege­

tables are a rioh source of those next onl^ to f n i l t s and 

anuaal produotsy but more eas i ly available. 

2.02. Imp^tapoe of riadish and Carrot Crops 

Radish Cuaphanus sativus - oruoiferaej and Carrot 

(î auQTjTS oar Ota - ^%Qbelliferae> are poptilar among the root 

crops in the vegetable world. 

Purewal (1957) states that radish has a oooling effeot. 

It prevents constipation and inoreases appetite. It i s more 

vholesoQie when oooked together with leaves. It i s considered 



good for patients sufiering front p l lo t t l iver trot>bl6» 

enlarged cpXeen and jaundloe (Yavalkar» 1969}• 

Chatihan (1968) s ta tes that carrot has beneficial e f fect 

on the icldoe^s and as a prerentive for the hrlok dust 8edl*> 

menta found In urine* Aooording to Kadkarnl (1927) oarrot 

seeds are used for prouuolng abortlont f ru i t s are reooameDded 

for preventing ehronlo diarrhoea* i^eooctlon of oarrot la a 

sure reoiedy for jaundice In i^urope. It la considered as a 

source of sugar and a substitute for coffee . Its scraping 

Is a good stimulating poult ice. Ointment of rasped carrot 

made with laro xa useft?! in curing burns and scalds* They are 

exoeptionbiiXy rich in iron and is saici to beautify ooaplexlon* 

I t s Kanjl la a good appetiser. Jain and Mukherjee (1966) have 

stated that oarrot i s rich in seta Carotene ( y^-Carotene )* 

Ihe^ have also explained processing i t for usage* 

i;*C»3. Importance of using f er t i l i s er s with apeoial 
reference to sulphur and potaaslum 

Xt la a %folX known faot that a l l crops respond to f e r t i ­

l izer application* In order to get higher y ie lds of crops* the 

application of nutrients In the foaric of f e r t i l i s e r s and aamires 

i s neoessar^f particularly In so i l s vhich do not have inherent 

f e r t i l i t y to meet the needs of the orops for certain 

nutrients (Svamlnathaot 1976). 



6 

Hiioh oi our oonoern for f er t i l i s er use has been res-

trloteo to use of nltrogerif phosphorus and potasslviait the 

three priicar^ Dutrieats required \v crops in large qu^t l* 

t l es* Due to intensive cropping* some of the secondary and 

mioronutrlents are heooicing deficient in s o i l s . Henoe, atten­

tion to the three prloiary nutrients should he oontinuedctwil 

attention should also be given to the secondary and micro* 

nutrients. Stiiphin: i s one of the secondary nutrients* 

Sulphur As an essential element for plant growth and rai&s 

in importance with nitrogen and phosphorus in the formation 

of plant proteins. 

i4aik and Uas (1964) stated that in the case of a niimher 

of later i te* red and alluvial s o i l s defioienoy of available 

sulphur was observed. 

Kanwar ana Kandhawa (1^74) stated that in countries 

l ike InoiUf v i ta l ly oonoerned with inoreaaing their food 

proauotion» sulphur i s one element that must not be over­

looked. 

2.04. iaulphur in plant nutrition 

A large number of crop species have been found to 

respond to applic t^tioni of st^lphur under f i e ld conuitions 

and pot culture «cperiments ( l i sdale and t^elsoni 1966}. 

Some of these are oXovert lucerne* pasture grasses* cotton* 



naisey r lcet jTitet baranaf svtet potato* potato oruolferoim 

oropSf boraoeicy oatSf Boyabeaii» groundnutt ^ulb crops l ike 

onion anct garlioict ooffeey toa and many others* 

StiXphur i s important in or op production beoause certain 

plant functions require sMlphur for; 

1) l̂ ĥe synthesis of smlno acids l ike cystine, cysteine 

methionine ofid in turn the formation of proteins. 

2) '̂ he activation of certain proteol i t ic enzymes such 

as papainases! in the synthesis of certain vitamlnsy gluta­

thiones and ol coenzyme *A*. 

3) The formation of certain disulphide linkages that 

have been associated with the strticttiraX oharaotsristios of 

protoplasm eto • 

4) In some species the concentration of sulphydryl 

(-SUi group in the plant tissues has also been found to be 

related to increased cold resiatanoe (Coleman^y li^66). 

^•05. Sulphur netabolisa 

In general plants foraa reduced sulphur compounds from 

sulphates* Methionine and Cysteine (or Oystine-conversion of 

Cysteine to cystine proceeds rapidly, hence no dist inct ion 

between eysteine or cyst ine) are the primary products of 

sulphur metabolism in plants- in most plants, methionine 
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aoGi o^Btelnfi aooounta for 90 per oent of the total snlphur. 

UetiXly a l l the mothionine aod o^steino are present in pro­

teins Uoung and Maw* l^38). ' 

2.Oft. Importanoe of Jrotassium 

i^otassiuin i s one of the major nutrient elements in 

plant growth. It pla^s an important role in photosynthesie 

and the formation of proteins* It is kaova to actlrate forty 

two different ensyme systems* It i s also assooiated with oe l l 

diTlsion and i s indlreotly involved in chlorophyll farmation. 

It oontribtites to the disease resistance in plants. Huhr ej^ â < 

(1965) statt^d that so i l s oan be c lass i f ied as lowi nediiim or 

high in potassiuB depending on available 1L<0 in the s o i l . 

Xhey are low in potassium i f they contain l e s s than 140 tg/ha» 

ihey are medium upto 336 kg/ha and high i f more than 336 kg/ha» 

Svenson (1964) while investigating the e f fect of ammo­

nium s^aphate and potassium sulphate on the yield of table 

potatoes* reported that dressing of 230 k:gAa of potassiun 

sulphate (H kg sulphur/ha) consistently increased the yield 

but the response to higher rates of sulphur varied acoordiqg 

to variety* when tunmonium-sulphate was applied. Howeveri 

potassium suljbhate gave consistent increase in the yield 

irrespective of the variety. Similarly increase in yield of 

soyabeans has been reported by Allen (1943 )i iMlyasaka r^ eH. 
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(l!:f62;» Ma80ar«nhas o^ aX• (1969)* purely beoanse of appll^ 

oatioQ oi potasaluB fer t l l lxers* Hao and irathak {Ul^} haye 

obaarved not only an inoreaae in the yield but also an in­

crease in the protein content of aoyabeanst by using potaasluin 

l e r t i l i s e r a . 

2.07. i^ouroes of aulphur to planta 

Crop defioienoiee oan be correoted by the application 

of nuBieroua sulphur oompounda or elemental etdphurt Xheae 

may be applied separately or included with f e r t i l i z e r s . It 

may perhaps be sore economioal to include the sulpbnr oooi-

pounds with the fer t i l i zers as the f ie ld oan be traversed 

only onoe* 

i!;leiBental s^ilphur can be safely inolnded with tr iple 

superphosphate f an̂ moniua phosphatet urea and anhydrous 

anunonia (volemanf 1966). 7rea sulphur and sulphur anhydrous 

ammonia are produced and sold in the TT.O. The former i s a 

pr i l lea material contciining 40 per cent nltrogt^n and 10 per 

cent sulphur while the latter contains 75 per oent nltroiien 

and 10 per oent sulphur. 

i^ilemental sulphur has been suooessfull^^ introduced in 

to the complete iî Pwv granular materials* These products have 

been successfully tested in agronomic experintents (raotamphos 

oontains 16 per oent nitrogBn* 20 per oent phosphoric sold 
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and 1^ per oent auXxhur). High analysis solid matorials oaa 

also be oombinad with auoh sulphur oontaining far t i l i s er s 

suoh as siMpla sqper phosphatst ammonium sul$hata» potasaiun 

sulphate or oalolum 8iil|thate to supply the required sulphur* 

Klamenlai sulphur however seems to have the advanta^ of coo* 

tainin^ the greatest amount of plant nutrient sulphur for the 

least bulk of any of the fert i l i zer sources of th is element* 

Polysulphidest thiosulphates and bisulphites are !sed 

either separattl^ or with other liquid fer t i l i zers* Ammoaiua 

pol^sulphide for example oontalns 20 per oent nitrogen an! 

43 per Oent sulphur ano ia frequently applied with anhydrous 

or liquid aomionia in Western oountries* Ammonium thiosulphate 

also seems to be an exoellent souroe of sulphur^ the oommer-

oial product containing 12 psr oent nitrogen and 26 per oent 

sulphur• 

Howtver the form to be selected wil l bOt normally deter­

mined by the farmers* applied cost* Ihe various sources of 

sulphur are generally equally ef fect ive in promoting plailfc 

growth. Ihe extent to which crops respond to sulrhtnr fert l* 

l iaat ion dependa upon the degree tt of sulphur defio ienoy and 

t '̂pe of eoil (Jordan and Heisenauert 1957} Thompson and Neller» 

1963> and Jordan, 1^64>« 
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Based on the restilts obtalntd toy William and Steinl3erg£ii^ 

(1938)» sulphate s^ilphur, total watsr soltifcle snlphur and heat 

solutl© snlphtjr Wv;re a l l correlated with the uptake of B?3lphur 

by plants. Ihey further suggested that only one of them a l ^ t 

prove to be an index of aTallatle sulphur* But sulphur uptake 

by plants was highly correlated with hsat soluble sulphur* 

3anfora and Lanoaster (1961) found that sulphur uptake 

by the crop and sulphate sulphur content in the so i l were 

highly correlated* 

harvard ^ al* vl962) from their studies noted that 

total uptake of eulphurt of Oregon s o i l s ranged from 66 to 

11^ mg per pot* There was a close relationship between sul­

phur uptake and the yield of dry matter* 

On applicutlon of elemental sulphur to maize> homes e^ a^. 

(196^) found beneficial effect on i t s yield and nutritiOHf when 

oompared to sulfhate application* 

Booklee and Hartin (1966) found that though a l l forms 

of Sulphur were eff icientt the sulphate forces were found to 

be most readily available* 

Cî opra and iLaavax (l!^66) and Keddy and .:ehta (1970) s u ^ 

geated that heat soluble aulfhur was strongly correlated with 

the sulphur uptake by plants and further noticed that 17 ppB 

of heat soluble sulphur was required before plants could ut i ­

l i s e s*il̂ ĥMr from soi l8* 
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Sit tsoo S^lvestora (1967) noted that mineralisation 

of organio sulpu^ir was enhanced ^ the applioation of nitrogen 

and uptake of sulph'ir was increased in the oase of wheat* 

Mann (1953) and Litt le (1938) indicated that oontinnoua 

af | ) l lo^ion of sulphur containing f er t i l i s er s had no influence 

in increasing the total sulphur content of s o i l s . Jenson 

(1962) also observed that tne inoreased sulphiir content of 

s o i l to plough depth was not possible by mere application of 

sulphur oontainii^ f er t i l i zers but was possible through appli-

oatiOi3 of organic matter* 

According to Koberts and Koehler (1963) growth responses 

of wheat to sulphur and potassium sulphate at 10 ppm sulphur 

were almost identical* 

2.08. Sources of irotassiiim to Plants 

I^otassiuffi i s an important nutrient element req^iired for 

plant ^owth* It i s present in excess qu::intitie8 in niaqy so i l s* 

In so i l s i t s x i s t s in the form of potash bearing minerals l ike 

feldsparSf augitSf and mioa» in the primary minercil su i te . Crop 

responses to applioation of n i tro^n and phosphorus are posi­

t ive as againet responses to potassi'im which is s o i l and crop 

speci f ic . Among the three major ntJtrients potaseiinn i s the 

onlj/ nutrient taken by plants In the Cationic form* Not}-

•xchangeable9 '^xchar^eable and Soluble forms of potassium 
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IntXuoDoe or op nutrition and the three fozzos are In a state 

of d^namld equilihrlTm In a givtn Boil*orop environment* tyfi 

ooaplex toehc^Tlonr of potassium in so i l s and plants has been 

suooinotly epitooBised tty Albresht (1947)* Fert i le loam s o i l s 

oommonly oontain 1 to 2 per cent of total potassium. The amount 

present in most oases Is greater tlmn that of a y of the major 

nutrient elements obtained hy plants (Attoe and Iruogt 1945)* 

2.09. effect of suli^hur applicatlon^t on s o i l properties 

Bertraoson e^ a^. (1934) suggesteo from their incubation 

studies that applloution of sulphur markedly reduced the pH 

and inoreased the avai labi l i ty of aofflonium acetate extrao-

table manganess* 

Kaaprath at a^. U930) concluded after their exp^rl-

fflents that s o i l s containing a re lat ive ly large amount of l i l 

t^pe olay mineiala adsorbed more sulphates than so i l s contain­

ing predominantly 2 i l olay minerals. Increasing phosphate 

concentration decreased the adsorption of sulphates. 

Kanvar (1^63) stated that so i l s containing sî lphmr less 

than 13 ppn are deflolentf up to 13 ppm medium and aboin 13 ppm 

are good* 

Mehlich (1964; reported that when anion exchangeable 

comples was saturated with sulphate ions the s o i l s showed 

lower oalcitim sorption efficienoj and higher l ine require­

ment by lowering the pH. 
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Menar̂  and Hughes (1^67) notloed thact the elessental 

•uXphtiT aDd aooiiiiin sulphate apparently Inoreased the u t i l i ­

sation of ferti l iser phosphorous by decreasing the rate of 

phosphorus fixation* 

Kaoar an<j ^ngaX (1967 J oooeluded after their experi­

ment that sulphur increased the availability of soil phos« 

phorous in alkaline oalcareous so i l s . 

•bharadvaj ana Shukla (1̂ 7<>) studied the effect of sulphur 

and sulphur bearing oompounds on the watersolvjble man^nese 

content of a hilly soil in ^.f • Ihey found that all the 

materials vere found effective to cause a decrease in soil 

ph ana the aoiount of vater soluble manganese* 

i^harathsingh and Mahendrasingh (1975) reported that 

sulphur availability increased with incre^ ŝed levels of 

sulphur irrespective of the source of sulphurt but decreased 

with incraased soi l phosphor ŝs concentration* 

2*10. faffect of sulphur application on the nutrient 
Uptake and yield attributes of cropf 

Orsesiuk (1965) observed in pot culture experiments that 

application of sulphur and aamonium sulphate increased protein 

oontent of spring rape and also inoreased uptake of phosphor^uSf 

nitrogen« potassiuis and aulphur* 
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Ptmphrey (I%7) found that the Bulphnr fer t l l ixa t lon to 

deficient aoi l s raised the sulphur content of the forage oxops 

to an extent of 0.;^^ per cent* It vas found that forage oropa 

oontalnii^ 0.23 per cent sulphur did not respond to sulphur 

f er t i l i sa t i on . Fathak and BharadvaJ (1968) noticed h i^er 

contents of sulphur phosphor^ust oalolf^ and magDesiuiD in 

berseem plants with sulphur treatment* 

Kelsenauer U963} reported that the uptake of so i l and 

f e r t i l i s e r molybdenuiiii was markedly reduced by the arplioatloa 

of sulphate f er t i l i s er In peas« Application of sulphur pre-> 

rented chlorosis atjd increased the yields of peas (Singhy 1970), 

I>ube and Hlsra (1969) rsported that sulphur deficiency reduoed 

the growth of the plantSy yield, quality end protein content 

of the seeds in i-eas, blackgram and groundnut. In gram and 

groundnut small si%e seeds, sisall s ize fruits on] f ru i t s with­

out seeds were noticed. 

\ferma m^ a l . ( £ ^ 3 ) observed that application of sulphur 

irrespective of the source, in combination with nltrogen»phos-

t^or^us ana potash markedly increased the shell ing percentage 

and the o i l and protein contents of groundnut Kernels* 

L£Lurenoe and Gibbons (1976) reported that in addition to 

yield iuj^ovement, total protein content of groundnut Kernels 

was raised and the o i l to protein ratio generall,. lowered by 

ths application of sulphur alone in sulphur deficient soi ls* 

• ^ ' " ' ^ • • • • < 5 . 
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l>ungexwal »t al* (1974 j also oberved that so i l applloatloti of 

sulphur or spraying with 0.1 per cent siilphurio acid were 

e^faotlve in inoreasing grotinon-it yields* The treatments in* 

oreasea at the leaf sulphur oontent decreased leaf iron content 

but did not affect nitro.ent phosphor^usi and potash contents* 

Adlakh r^ al . (1976) worked on the effect of stilphur 

applio ation^ on aXfalia* With increased rates of applied Bulphtfft 

the oonoentrations of total nitro^Uf total sulphiTr^ protein 

nitrogen* protein Sfilihur and total soluble sulphiir in the plants 

increased hut those of non-protein fractions l ike total soluble 

nitrogeny aaiQo*aoid nitro^^eny amide nitrOc^en and nitrate 

nitrogen decreased. ^Vilakh e^ ^ * (1977) obseryed in potato 

that stilphur applioation increased the yield of potato tubers» 

oontent of protein sulphur^ total soluble sulphur^total nitrogen 

and total sulphur* Sulphur f e r t i l i s a t i o n significantly in­

creased potassium and sloo contents but oonsistantly deoreased 

phosphorus contents. 

i^hillon and î ey (1978) reported that sulphur uptake by 

soyabean was increased with increasing levels of sulphur. The 

ut i l i sa t ion of iQ)plied sulphur decreased when the dose was 

raised to 20 ppm of sulphur • 

2»11. ftffeot of sulphur arplioation on the avai labi l i ty 
of other nutrients 

Sulphur when applied as elemental sulphur or in sulphate 
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foiK to so i l oaii8«d d«orease in so i l pH and szerted consl-* 

dorable influenoe on the aTallablXity of other nutrients. 

Aooording to Duiw and Hisra (1969) the nitrogen and proteins 

of peas and groundnut orors were increased t^ svilphur appli-

oation* Meholaides and Cox (1969) noticed an increased 

nitrogen and sulph^ir content in groundnut root and tot; por­

tions v i th increase in snlphur f e r t i l i s a t i o n and the phos­

phorous content of grounonut decreased as the sulphur con­

tent increased. 

According to Arora and Luthra (1971) application of 

sulphur alone or In comlsination vith phosphorus's and nitrogen 

increased the contents of nitrogent protein nitrogen and total 

80lul)le nitrogen in beans. 

P i l l a i and ^Ingh (1974) observed that applioation^ 

of elemental sulphur increased the ph of the leaf aap and 

calcium and magnesium content and brought about a conoommittant 

inorease in nitrogen, potassium and chlorophyll contents of 

r i c e , a l l of which created a balanced nutritional enriroiw 

ment, This in turn prevented the occurrence of chlorosis due 

to low supply of sulphur* 

2.12. response of orors to stilphur and potassium 
aT;plication# 

Ifumerous crop species s îoh as maise, ootton, Jute, tea, 

coffee, cruoiterous crops, legume crops l ike a l fa l fa , soyift}ean, 
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groundnutf btilb oropc liko onion and i ^ l i o , root orops 

l ike radish and oth«rB have been fottnd to r̂ âpond favourably 

to the appllo^tion of sulphur i>ndsr f i e ld conditions* The 

extent to which varioua orops respond to sulphur applloa-

t ion depends on the degree of sulphur defiolenoy in s o i l s . 

Attention to sulphur nutrition vas drawn b^ Hart and 

Peterson (1911). Miller (1919)> notioed that plants having 

high protein content responded most to sulphur fer t i l i za t ion 

and their protein content was increased. 

xounge (1941) stated that there was a s ignif icant re­

duction in yield of cotton where sulphur was not m applied* 

Sulphur defioienoy showed a narked decrease in the number of 

bol ls formed. John (19^0) ami uonrod (1950) showed t h ^ 

application of sulfhur resulted in more than double the yield 

of some legtsses* The yield of sucoeedlqg nonleguae ctop^t was 

thereby substantially increased. 

Sheldon e^ aĵ * (1931) found twice as much methionine in 

vegetative isaterlal of ao^Jd^an grown in nuteient solution 

containing 96 ppm sulphur as oompared to the one containing 

16 ppm* In non-legumes sulphates may inoraase considerably 

with increased sulphur applioc^oi^ (^^rgle and l^aton, 1951; 

Andrew e^ &l*f 195<i)* In leguminous orops much of the increase 

in total sulphur i s synthesised in to proteins (Andrew et al«t 

1952$ £4eedham and hauge« 1952). Application of sulphur makes 
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IM aoil Bore oololc and thla rel«aa«s enongh mangamee for 

normal plant growth (Thomaon ana IC«ll̂ y X95T)< Knhn and 

Hangal U963) tonn^ that sulphata In superphosphate in-

oreasss the >iald of onion In sulphur dsficient soils* 

Mlsra and Koshavaprasad U966) have triad the effeet 

of sulphur on growtht îeXd and storage quality of toona red 

onion and have noted that 100 pounds of sulphur per hectare 

has increased the yield of onion hy 8.5 per oent anj i ts 

content of allyl«prop^l-disulphide in presence of nitrogen^ 

phosphor^us and potash* In addition they have stated that 

sulphur ferti l isation has improved the storage quality of 

onion by deereasing the percentage of rotting duri!^ 

storage. Chopra and Kanvar (1966) notioed that ty applying 

sulphur with nitrogenp phosphorfftus and potashf signifieant 

higher yields of groundnut are obtained. They also notioed 

increased methionine and cystine contents in groundnut with 

increased sulphur application* 

hi l l (1970) observed that the yields of ^oundnut were 

enhanced parabolioally to sulphur application. The response 

was solely due to increased nut size* 

I«anaksingh ft al^ (1970) observed that the yields of 

grot?ndnut and mustard increased significantly irrespsotive 

of the form of sulphur applied and gypsum was found to be a 

very good source of sulphur esj^cially for oilseed crops. 
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Aulakh s^ ^ . (1977) observed that the applitfutlon of 

sulphur at the rate of 23 l£g per heotare seems to be optlmnis 

for both >ield and for improving the quality of potatoes • 

Somasekbar (1980) studied the growth.yield and quality 

attributes of knolkhol as influenoed by nitrogen and sulphur* 

inorecuBlng l eve l s of nitrogen and sulphur had favoursible and 

s ignif icant influence on a l l vegetative growth paraneters 

studied. Ihe highest level of nitrogen (22̂ ) kg per hectare) 

and ST l̂phur (2$ kg per hectare) resulted in luaximum increase 

in plant heightt number of leaves* leaf area indexf dry v e i ^ t 

of pli^ntf percental dry matter and yie ld per hectare. Quality 

parameters of stem tuber such as ascorbic aoidt cruoe protein 

crude fibre* ash content and nitrogen content of leaves were 

most favourably influenced by the highest level of nitrogen 

and S'llphur* t h ^ i s 2^3 kg per hectare and 25 kg per heotare 

respectively* 

Next to nitrogen and phosphor^uSf potassium i s another 

major nutrient eleiisent that takis part in plant isetabolism* 

It plays an imx^ortant role in photosynthesis and j^otein for-

matiOTi* It i s associated with c e l l division! involved in chlo­

rophyll fortcation and contributes to disease resistance in 

plants* 

Morgan (1939) found that potato tubers grown with com­

plete f e r t i l i s e r s with adequate amount of potassium te^ve kept 

b<;:tter in storage than those grown without the addition of 
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f e r t i l i s e r s without enough potassium. Allen (1943) studied 

the behflviour of 2 soyabean oultlvars at different f e r t i ­

l i ser levels notlolng difference In response t o potassl^nn 

but less marked dlfferenoee In response to nitrogen and phos­

phorous, i^usheohkln and Lempitslcaya (19^) reported that 

applloatlon of 0.13 kg potassium sulphate per kg of so i l 

Ittoreused potato yield oompared to potassium ohlorlde* 

Ueraldff E.Wlloox (1961) obsenred that potato y ie lds were 

Inoreased by the addition of potassium f e r t i l i s e r * Mlyasaka 

et a l . (1962) a l so obserred an Inorease In the yield of soya* 

beans by ten per oent by applloatlon of potassium f e r t i l i s e r s . 

Masearenhas g l gl* (1969) observed that, im an aoid s o i l , 

potassium Inoreased the ^leld of soyabeans upto 18 per oent 

by applied potassium* 

Akhmouov and yyvalko (197C) have stated that phosphorj(us 

and potassium f e r t i l i z e r s Increased the yield and staroh con* 

tent of potatoes but varied with the forms of potassltns used. 

Potassium ohlorl.e adversely affeoted the yield and staroh oon-

tent* i l e lds improved significantly with potassium nlphate* 

iluthuswamy and Huthukrlshnan (1971) studied the growth responses 

of radish to treatments of farm yaro manure and nltrogent phe&-

phorfius and potassium and observeu that fresh root weight res ­

ponded only to phos^nor^us anc potassium interactions and that 

each nutrient was effeet lve only In the absenoe of the other 



22 

and the response was narkeet in the presenoe of nitrogen* Hoy 

anu Seth (1972) studied the comparative effloienoy of so i l and 

fol iar applioation of nitrogen* phosphorftfus and potassifio with 

re^aro to growth and yield of radish and fotind that the growth 

and yie ld of radish inoreased significantly in resronse to 

application^ of nitrogen at 60 and 120 kg per hectarei x̂ 08«* 

phor^us at 30 and 60 kg per hectare and potash at 30 kg per 

hectare. lotash at 60 ^^ per hectare depressed the growth, 

^or eq'ial doses of f er t i l i s ers* so i l applio&tion of whole dose 

was l e s s effective than sp l i t dose of 3O per cent by so i l appli­

cation and the remainoer hy foliar spray. Haq and Khan (1972) 

studied the effects of different doses of nitrogen in the form 

of ammonium sulphate* phosphori&us in the fosa of superphosphate 

on the yield of ftesh root and seed ol radish and found that 

fresh r-oot weight was greatest in response to 60 pounds nitro{::en 

and 30 pounds phosphorftus per acre* where as seed yield was 

maxiaum for the applioation of 30 pounds of nitrogen only* Hao 

and iuthak (1972) observed the effect of potassium f e r t i l i s e r s 

on the yield and protein content of soyabeans* Protein percen­

tage inorobised with increase in potassium l eve l s and highest 

dose of 320 kg potash per hectare produced 3 per cent more 

protein than control* Pirovskl and l>yankova (1973) observed 

that a l l trt^ato^ents used in the 3 year factorial t r ia l s gave 

Inoreased yields oomparec: to control. The highest to ta l and 

jsarketable crops being produced by nitrogen* phosphorous and 

potash with mineral f er t i l i zers* 
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î nlikOTa (197^) stuoied the oharaoteriatlCB and ohaml-

oal oonpoaitlon of radish grovD in the arotioe and found that 

the Chinese and i:>tiropean radish variet ies ^ovn outdoors la 

the arotlo ooldt dr^-weather promoted asoorhio aold and 

leuooanthooyanin aooumulatlons and higher temperatrnre aided 

in the aoouttulation of dry matter« siigarst orude proteinst 

anthooyaninSf poti^ssium ano phosphorus* Applioation of 150 kg 

per hectare of potassium for sveet potato orop in red oxisol 

s o i l s of laasania increased the ^iela of potato tubers* But 

phosphorus application with potassium at this rate reduced 

the ^ielu i'ltio and Kassebat 1975)* 

Bihle and Cheng (1^73«) also observed that in 2 oultivars 

of radishom grovn hydroponioally in modified hoaglands solution 

in 2 ooDoentrationi and sulphate at 3 levels* the thiooyanate 

oontent in the root and foliage of both oultivars grown in 

1/2 X solution oontaioed more thiooyanate» than in tissuef̂ ^ grown 

in 2 X solution* Although the thiooyanate oontent in Burpee 

vhite roots increased linearly with sulphate level in 1/2 x 

solution^ the thiooyanate oontent in oorresponding x'renoh break­

fast roots ana in roots of both oult ivsrs grown in 2 x solution 

was not signif icantly affected by sulphur n^itrition. 

Bible and Ohong (1973b) concluded that the thiooyanate 

oontent of radish-goiterogen was higher in crops in organic 

s o i l and icwreaseo under cooler oonditions* It was positively 
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Qorr«l«ted with aociiaulated oold units (degree day aoouBm* 

lat lon X8̂ CJ and negatlvsly oorrelated with aean dally air 

temperature only la organlo so l i and posltliAly oorrelated 

with ra ln la l l aooiiaulatlon only In loam s o i l . 

i&ulllcova (l:;̂ ? )̂ assessing the nutritional value of 

Chinese end European radish cj l t l^ars oonoludcd that the 

oultlvars grown in the arotict oolo dry weather promoted 

asoorbio aoid and leiioo-anthooyanln accuaulations and h l^er 

teaperature aided the acounulatlon of dry natter^ si]gars» 

oruoe proteint anthooyanlnsy potassium and phosphorj^us* 

Luszatl e^ al,« (1973) studiia the interactions between organic 

and mineral manuring in vegetable growing (oarro^ using nitro* 

gen» phosphorous and potash Mineral f e r t i l i s e r s (perphosrhate» 

oaloiuffl nitrater Aanaonlua nitrate and potassium sulphate) and 

an org^'nio preparation of fermented popjilar bark in pot and 

f i e l d experiments. He oonoluded that bt^k did not Increase 

root yields but improved the mineral oontente of the roots. 

Shields were highest when nitrogent phosphorous and potash were 

applied but phosphor#us and potash only increased the mineral 

content when applied with bark and inorganic nitrogen lowered 

the mineral content* Hi l l s et al,. (1975) studied the nitrate 

accumulation In radish as affecteo by nltrapyrin. They con­

cluded that ^lant nitrate cooeentration was less with ammonium 

sulphate than witn potassium nitrate and acoTsmulatlon in both 



25 

roots aao shootfi was virttialXy el|Aiaatod toy nitrapyrln at 

ooDoeatrations of 5 ag per pot or greater« lotal shoot 

n l tro^n uas grsater with ammonioal nitrogen than with 

nitrate nitrogen but tota l root nitrogen differed l i t t l e 

between the 2 n i tro^n sources. Shoot growth was greater 

with amsonic^X nitrogen and root growth was greater with 

nitrate nitro^n* laitrap^rin had l i t t l e effect on plant 

^owth. 

Burdine and Hall (1976) studied the oarrot responses to 

f er t i l i s er leve ls on ever/lade organic x s o i l s . He noticed 

that response to phosphorous was quadratic with optiminQ yield 

at 8d pounds per sore* Hespoime to potassium was not signi'*-

fioant* In a similar experiicent where residual so i l phospho«> 

rous was highert nitrogent phosphorous and potash at 3 l e v e l s 

each was s$)plied« There was no significant response to 

nitrogen or phosphorus but with h i^er potash leve l s there 

were fewer small roots. In a third experiment with the same 

residual phosphorous but with higjher residual potash* nitrogen 

phosphorus and potash at 3 levels eaoh was applied* A linear 

response to nitrogen may have been oauaed b^ a 9*2 inches rain­

f a l l , 2.5 weeks before harvest whioh probably leached n~ost of 

the available nitrate nitrogen*froic the so i l* The quadratlo 

response to phosphorus and linear response to potash were 

mostly fiv̂  i:̂  Incre^ise in the number of large siaed roots* 
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la th« a«ooi3d •xperiment the perceota^ rootCUTrsucrose and 

alcohol Insoluble aolida Increased linearly with potassitim. 

In the third experloient nitrogen*pb08rhorti8t nitrogen-potash 

and nltro^n phosphorus potash interactions were significant 

for percentage sucrose. lioot colour vas unaffected ly treat­

ments. PanlcOT U976) studied the e f f ec t of potassirns on the 

ohemioal oeovOAition and productivity of carrots anxi observed 

that in container and field t r i a l s good riant growth and high 

yie lds vere obtained only from plants with more than 1.7 per* 

cent leaf potash content* Potassium deficiency which decreased 

leaf potash content,increased oaloiumt magnesium and phos* 

phorus contents* A close correlation was observed between 

leaf i>otash concentration and plant productivity. Kitamura 

(1977) studied the relationship between yielo of JapGoese radish 

and the weather. Hultiple regression analysis was used to 

predict y i e l d s , ^he e^owing period was divided in to 3 parts 

and the independent variables were the mean maximum and mini* 

fflum temperaturet precipitation ana sunshine hours for these 

periods. Yield predictions were made for a l l regions of Japan* 

Ihey increased moving northward and were h i ^ e r in eastern 

aoickaldo. 

Hipp (iy78) studied the response by carrot to nitrogen 

and assessment of nitrogen status by plant analysis . He 

observeu that unoer the subtropical conditions of south texast 

carrot grown for more than 128 days showed a yield response 
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to appliofttion^ ot 56 and 112 Jcg nitrogen par htotara. An 

applleatlon of 168 kg nitrogen par haotare did not Improva 

>ield8 orar the 112 k« per haotare laval* The optimal 

nitrogen larol in oarrot topa vas 2.8 and A*0 par oent ot 

^> w e i ^ t t aampled 96 and 49 days after aaiergenoe raapac* 

t iva l i* 

0*YaohaDlco and Kitrumli (1973) found that in t r ia l s in 

Hoaoow region phosphorus and potash f e r t i l i z e r increased 

oarrot ^ield* oarrot quality and resistance to s tora^ rot 

(tinspeoified)* Stora^-e losses oirer 6*5 months were 6*3 per 

oent* Howevert nitrogen* potash f e r t i l i z e r s doubled sttvage 

loeeee and lowered oarrot resistance to rots* f'arm Yard 

Manure at 30 tons p̂ r hectare had a siisllar adverse effect* 

dadi^r £t a l . ^982) reported that s ignif icant responso 

was ol)servod|to applioation of potassium at 3*00 ppa level 

with or without sulphur (0 and 10 ppa) and oaloi^m (3 and 10 ppn} 

^he response was s ignif icant oa Kernel and harilm y ie ld , she l l ­

ing percenta^a* crude protein^ G^steinA and Methionine, Pota­

ssium at 3 ppm level also increased o i l yield s ignif icantly 

when oombined either with oaloitim or sulphur. 

2.13. Effect of sulphur ajppliyation on the asoorbio aoid» 
amino aaid, and protein content of plants 

Asoorbic aoid i s one of the most important measures of 

the nutritive quality of vegetables* The oontent of asoorbio 
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aoid present in potato ioj «c&apl« varios from 13 mg to 40 mg 

per XOO gm of fresn weight. Imniattire tubers oontaln aore 

ascorbic acid than mature oDee. 'ih«:e are varietal d i f fe-

renoee in Vitamin G content* Xhis yitanin i s independent of 

the s ixe and weight of potato tubers but i s present in appro-

oî toXe amounts in freshly dug potato tubers. Considerable 

losses of this vitamin occur 4tjring storage esi:eoially when 

the storage temperatures are high* The same thing holds good 

in the case of other vegetables alsoi since i t i s a water 

soluble vitamini losses during cooking etsd oth»r prooesslt^ 

operations also occtirs* 

Apart from these lossesy complete absence of s nutrient 

during the growth period might deorease the ascorbic aoid con­

tent* howovert these nutrients are to be sup^^lemented during 

the growth period of the lant so that the quality i s Improved* 

mitrenko and Orotovasohuk (1963) in an experiment to 

study the effeot of different types of mineral f er t i l i z er s on 

the content of starch» and ascorbic aoid in T^otato tuberst 

noted that Explication of ammonium chloride lowered the staroh 

and ascorbic acid oontent but ammonivsm ohloride with basic s lag 

increased the contents of starch and asoorbio acid. This increase 

they attributed to the basic s lag (in casbination with Mmmonitm 

ohloriue; a good source of phosphorous and sulphur proving 

advantageous for potato crop. 
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In green mami]r« ezperluieDta with potatoes srown on 

groy podBolisod «oil8 ^ i>uk (1972) roported that applloetloii 

of nitrogeOf phosphorus and potash rosiUted in tuber yields 

01 42^ to 460 g per plantf ooiapared with 195 g por plant 

vhioh rsoelved no f e r t i l i z e r s at a l l . Tuber oontents of 

starohf asoorhio acld» oystlnsy methionine and protein vers 

increased by inoreasing the rates of snlphur containing 

f e r t i l i z e r s . Many researchers including Somoilenko (1971) 

reported increased a<rerage tuber yields due to the applica­

tion of 80 kg nitrogen* 120 kg phosphorous and 60 kg potash 

per hectare vhen c<xitpared to plots vhich hare not receired 

any f er t i l i zers* Application of nitrogen and phosphorus 

increased ascorbic acid ana starah contents in the tubers. 

Sharma e^ ^ . (1976) while reporting the effect of potaseio 

f e r t i l i z e r s on the yield and composition of potatoes reported 

that sulphate of potash increased the ascorbic acid content* 

by 2*7 fflg per 100 g of fresh weight of tubers. They further 

noted that sulphate carrying f er t i l i z er s were usually better 

for Ifliproring both quality and quantity of potato tubers. 

Tisdale et a l . (193^) observed that alfalfa when grown with 

different concentrations of sulphur showed a considerable 

difference in the synthesis of aminoaoids with a given amount 

o£ sulphur. The percentage of methionine and cystine in­

creased with inort^ase in concentration of sulphur. 
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BardsXey ana Jordan (1957) also eonoltided that oystina 

and protain oonteat of olovar inoraaaed with atilrhnr appll* 

oatlon^. Chopra and Kamax (1966) notad that methionlm and 

oyatlne oontenta of grouncinrit vara dapondent on aulphrir appli-

oationi^. Arora and Z.uthra (1971) obaorvod a oloae corralation 

batwaen aulphur oontant of laaf at varioua stages of growth 

and sulphur oontaining amino aolds Ilka aathloninoy oyatlne 

and oyatalna. Baaton at JK .̂ (1971) studiad orop raaponaes to 

sulphur applioation In î iorth Amerloa and adduoad that sulphi^r 

f er t i l i sa t ion inoraaaad tha protein oontent of plants. 

^•14. Snamsgy of Kaviaw 

It i s avident from tha studios oonductad ly aaToral 

workars th«t sulphur and potaaaiusB individually inoraases 

tha ylalo of many orops* 

It was ohsarvad from tha findings oitad ac«vSt that 

most of tha studies have teen oarriad out mostly on various 

orops other than vegetables and the work on vegetable orops 

in general and that on Radiah and earrot in particular was 

almoat meagre* i:̂ ven the work turned out was ooatly on tha 

major nutrient elementa and anlphur alone. Work on tha 

oomhination of sulph^ir ana potaa8luB» and their impact on 

the yield and quality of vegetables in general and those of 

Kadiah and Carrot in partioular haa not been observed. Henoe 

this study was taken up* 
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CHAPtJiai III 

KATliJilAI. AWU METHODS 

A f ie ld •xp«riiieDt was oonduoted di^rlng the kharif 

season X978« at the District Horticultural Farmt Ttmlnir, to 

studjf the effect o£ applioation of sulphur and potassi»ci 

on the yield and quality of Radish CRaphamis sativtrs ! • } 

and carrot iv&iwua carota L.) orops. 

5'01» r e t a i l s of experir^ent 

The experiment was laid out in the f i e ld with the 

under xoeotioned treatoents. 

Treatment Sulphur level lotasBiua level 
ippaJ Ug/ha; 

Xĵ  0 37.50 

Tg 0 56.25 

I - 0 75.00 

T^ 5 37.50 

t j 5 56.25 

Tg 5 75.00 

T̂  10 37.50 

Tg 10 56.25 

Tj 10 75.00 

Sulphur was applied in the form of faotamphosfin the 

alaove mentiooed dosesi. iFotassium was applied in the form of 

ffluriate of potash in the above mentioned doses. A oommon 
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doftt 0t nitrogen and phosphor^ust as par the Paoka^ of Prae-

t ioes was applied. That was nitrogsn at 75 iCji/Ha both for 

radish anS oarrot oropa and phosphorous at 31*5 kg/ha for 

radish and 62*3 kg/ha for oarrot crop was applied. Phosi^orus 

was applied in the form of faotamphos and diammoniua phos­

phate* Mtrogen was applied in the form of faotamphos and 

diamophos (to sui t the dosae of sulphtir and phosphorus and 

the rest of the requireinent in the form of urea. 

iiAoh treatment was replioated 3 times hy randomisation. 

Xhe plan of layout i s given in f^ig.l. 

3»02. Sowim. of radish seeds 

^hitefioiole variety of radish seeds wo^ obtained throug)) 

the Agro Sseds Corporatlont Lalbaghf Bangalore. They were sown 

in beds 3^ om apart between rows and 10 om apart within rows. 

All interoulture operations ineluuing plant protection work» 

were followed. The orop was harTested after 43 days. Imaie* 

diately after harvest fresh wel^^t was recorded. 

3•03- Sowln̂ g to oarrot seeds 

Similar to and next to the radish plots« an experiment 

was laid out for the oarrot orop a l so . Barly nantes variety 

of oarrot seeds was obtairjed from Agroseeds Corporatlont 

Lalbaghy i^angalore* Ihey were sown In beds 22*5 om apart 

between rows anu 10 cm apart within rows. All interoulture 
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op0ratloQ« inolv6ing plant proteotion work were foXZoiMd* The 

orop waa harvested aftar 100 da^s. Xtamadiately after harvest 

fraah vai^ht waa reoordad* 

3«04. Collaotlon and preparation of Soil aamplea 

Ini t ia l so i l aaaplea were o^n oollaoted frcKs the 

experimental area before treatmenta were imposed. Kei:re-> 

sentativs soi l saa^Xea from eaoh plot were oolleoted from 

the entire experimental areat after the harvest of the orop. 

'̂ he so i l samples vers air dried and ground taking care 

not to break the primary particles and passed through a 2 am 

s i e v e . The sieved samples were mixed, paoketted and labelled 

for further labcoratory analysis. 

3 .05. Analysis of s o i l samples 

ahe representative s o i l samples were analysed for the 

following properties, heohanioal analysis was also done in 

the case of i n i t i a l so i l samxles. 

i ) Meohanioal enal^eiss ^he international pipette 

method was followed tisin^ sooitna hexeuBetaphosrhate as the 

dispersing a^ent ( l ipe i t 1966). 

i i ; ;;oil reaction X xhe pH of the s o i l samples was 

aetermined in l i2 .^t soilzwater suspension using a pH 

meter (Jaokson» 1:̂ 73 )• 
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i l l ) ji.l»otrloal conduotlYlt^t It was detersiiiwd from 

Xt2m3 " *ol l t water suspension using the conductivity bridge 

Uaokson* Ii^73J* 

ivJ Cation i;.xchan^ o^apaoltyt Cation exchange eapaolty 

of s o i l scuBples was determined ^xy Xeaohinr the so i l several 

times with 1*0 N neutral ammonlnm acetate and washing with 

alcohol to remove excess of e lec tro lyte . The adsorbed NH4 vas 

displaced b^ K by leaching the so i l with potassium chloride. 

In the leaohate m. was eatimated by d i s t i l l i n g with excess 

sodium hydroxide and ammonia d i s t i l l ed was ooXlectea In 4f&t̂ '̂̂  

boric acid containing Brosocresol green^Methyl red laixed 

indicator and titrated against standard acid* fron^ this 

data a.l:i.C« of so i l saaples was calculated (Jackson* 1973)* 

v) Organic carbon: ^ganic carbon was determined by the 

Waliclê ' and Black's (1934} rapid t i trat ion method as described 

by Jackson (1973)* ^ known weight of so i l seusrle was passed 

through a 0.^ mm sieve and was digested with standard potas­

sium dichromate solution and concentrated sulphurlo acid and 

the excess of dichromate solution was back titrated against 

standard t^zxovis amionium sulphcite solution using dlphenylastlne 

Inuioator• 

v i ) Available nitro^^ns It was deter!i)ined by alkaline 

permanganate method of Svjbbaiah and ^sija (19^6)• 
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• i l ) AvalXatle Dhos;>horust It was attermlntd by molybdata 

blii« colour method using Bray's sxtraotant* Ihs intsnsit^ of 

blus oolour derolopod vas maasured in Klatt suaerson photo-

elootrio oolorimetro (Parurt at a l . , 1973)* 

T i l l ) Available potassium: It vas determined flame pht&-

metrloally froto the extract using neutral 1 N ammonium aoetate 

with 1»5 aoll extraotant ratio (lerur, at al«« 1973)» 

i x ) axchan^eable oalol^aat i^ohaqgeable oalcium was 

extracted by neutral normal ammonium aoetate solution and the 

oalolum content in the extract was determined by t i t rat ing an 

aliquot of the extract against standard verssnate solution 

using ouroxide Indioatory as described by Jackson (1973)* 

x ) j^xchan^eable ma^nesiumt Tiding an aliquot of the above 

so i l extract* oulcium -t- ma^esium vere determimd ty t i trat ing 

against stanuaro veraenate solutioni using erlochrome blade-T 

as indioator* -fc'rom the cifferenoe in concentration between 

(Ca*'*' + Mg"*"*̂  and Ca**"*" alonOt the exohao^atle magnesium in 

o i l l iequivalent per 100 g was oalonlated Xackson* 1973)• 

x i i ^yailable sulphur or sulcnate sulphur> Iwenty gr«B8 of 

air cried so i l vas taKen in a 230 ml oonlcal flask and Ĉ ml of 

ammonium acetate was added. The flask was shaken for one hOfir on 

a meohanioal shaker, i-he contents of the flask were then f i l t ere 

thxou^ Whatman tioi 4^ f i l t er paper* Twenty ml of the aliquot 
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\mm transferred to a 23 aX volumatrlo flask and 1 g of barium 

Qtolorlcio was addad» sneicen for one miimto and ona nX of 0.29 

per oent gwa aoaola was addad and again shakan for a taimtto* 

Iha turbidity of tha aoXution was moasurad to sstismta snXphata 

ai:iXphi]r in the sampXa UXaok, Xt^o^). 

5»06. AjpaX^sis of pXant saarjXss 

a) Irat^ration of root and Xeaf sampXes 

After reoording the freah weight of the saaples^repre-

sectative root and Xeaf saaples were taken. A pmrt ot the 

saot.les was ^atedf oveo driedt powdered and bottXed and 

XabeXXed for furtner ohemieaX anaX^sis* Another part was 

preaerred in a refrigerator for anaXysis of Vitamin v» pun-
H 1] 

genoy and Beta Carotene ( |^-Carotene }• 

b) AnaXysis of dried aaauXes 

I j XptaX JjJtroflBni i^itrogsn in pXsnt saapXes was e s t i ­

mated by foXXowing miorokJedahX method as otitXlned ty JaoksoD 

(X973A 0.^ g of plant sample waa digested to a oXear soXntion 

using 0.^ g of digestion mixture (XOO parts of potassium 

sulphate and '^0 parts of oopper a suXphate -fO.O^ parts of 

aeleniua> and 6*0 ml of oono.suXphurio e i d . ""he digested 

sample waa transferred to miorodisti l lation set and made 

aXkaXine* Steam distiXlation Xiberates ammonia whioh waa 

oolleot^d in 4 per oent solution of borio aoid and estimated 

by t i trat ion with atandard suXphurio aoid. 
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4^ife.«etioo of plant >anirl<s with di-aoid alxtnre 

To X g «aaipl«» 10 fflX of dia-aoid nlxtura (nitric sold 

and pariohlorio aoid in tha ratio ol lOti) vaa added and tha 

aaaplea vera digaatad on a bot plata t i l l aoXution tiir nsd 

oXear and than vara maoe to 3^ mX ToXume. 

l i> >taosuhoru8! In tha diaoid dlgaat of tha plant aamplaa 

phoaphor?i8 waa aatiaatad by foXXowing tha /anadomoXybdio yaXXow 

ooXonr method aa described by Jaoicaon (X973}-

111) irotasaiuin: In tha diaoid digaat of the pXaot aaapXea 

potaaaiutt waa aatimated by using narrow band interferenoe 

f iXtar^ f Xame*photoiDetrioaiX^ • 

I T ) & vi ^'aloitim and MagneaiTimt CaXoiua end magaaaiua 

were eatiaated in a Jcnovn aXiqnot of the diaoid extract by 

folXowing the prooedtire aa deaoribed by Jaokawi (X973}* 

vl^ gt;Icht?r * ^hia waa deteraiiied ^ taking 20 ml diaoid 

extract in a 2^ mX conicaX flask to whioh X g of barius 

chloride and X mX of 0*^^ per cent gum aoaoia were added. 

Then the contenta were ahaken and the intensity of turbidity 

was eatimateo uai r̂  the apeotrophotometre at 420 no. The 

peroeota^e of anXphur waa oaXoulated uaing a atandard ourve 

UX«k, X^63). 

"fti.) Protein; Frotein content of the aaapla was oaloiw 

Xatea by muXtipXying the nitrogen percentage with the factor 

6 .23. 
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v t l i ) Crude flbrgs Crude fibre was •gtiinatedlv treat-

in^ the sample with diliite acid and alkal i and the uDdlssolved 

portiOD azoludint mlDoral matter la considered as orude fibre* 

5.06. o) ApaX^sia of fresh aaisi^les 

I ) yitaain-'OV (aaoorfcic apidj . The asoorbio acid of the 

samples was extracted* as described In A.O.A.o. (1963) by usln^ 

metaphosphorio aoldf aoetio aoio mixture. 

J:lve ^ama of fresh sample was washed thoroughly and 

naoerated well* using the extractant mixture and made to 30 ml 

and oentrlfugea at ^00 reTolutlons for ^ minutes* iVom this an 

aliquot was taken and titrated against dlohlorophenol 

indophenol d^e* A standard solution of 1 mg ascorbic acid 

per ml of acid extractant served as reference standard* 

I I ) lMP»ceiioy in radish rootgi Pungency in radish roots 

was estimated as per procedure detailt^d in the book ''7he 

ohemical analysis ot foooa and food produots" by Morris B* 

Jacobs and iJ.^an (1^51). 

i lve gram of sample was maoerated for 2 hours using 

XOo ml water and to this 20 ml of ethyl alcohol was added* 

Sixty ml of th is was d i s t i l l e d Into a 100 ml volumetric 

flask containing 10 ml of 1 :2 amnonlum hydroxide* Iwenty ml 

of 0.1 N Ag 140. solution was added and sot aside overnight* 

heated to boil ing on a waterbath to agglomerate silver 

sulphide. Pooled and made up to 100 ml with water and 
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flXt«r«d. xif ty ml of th is was aoldlfleci with 3 ml nltrlo 

aold anci t i trated with U*I H aauaoniua thioojraaatttt using 

3 ml of 10 per oent forrio an.moniun sulphate solT^tion as 

Inulcator* ^sing the formula 1 ml 0.1 ^ AgHO-» 0.004956 g 

All^lisothlooyanatet the puQgeno^ vas oalonlated, la terms 

of allylisothiooyanate. 

yarotepe in Carrots: j ^ Carotene in carrots 

was estimated by fol lowij^ the prooedure described in the 

book n îSthods of V îtamin Assay" {fi^vyJOyVy 19^)) 

Five g ot the aaoile was taken. The sample was maoo-

rated using omaXl aaounts of 85 per oent acetone* Filtered 

through Buohner funnel. Washed with B5 par oent aoetom. 

homogenisation was r e l a t e d t i l l f i l t r a t e and vashin^ were 

oolourless* lYie washings and the f i l t r a t e was then made up 

ID a yolunetrio flask to 100 ml. Ih i s was refluxea for 

JO minutes with 2 g barium hydroxide and f i l tered, into a 

separating funnel and washed with b5 per oent acetone, 

iiiwlrlea with 5^ ml petroleum ether. After separation of 

phases acetone layer was run off and washed with 10 ml 

portions of letroleum ether. The washings were mixed wltt 

the original ether phase- î ither was washed with 20 ml por­

tions of water* Washings were discarded. 

^tracted with 30 ml portions of 90 per cent methanol 

until the extracts were colourless* r^xtraots retained* Washed 
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the combined ..ethanol extraot with 10 ml petroleum of ether 

an^ aaded the wehlngs to original phase. Washed the ether 

phase vith water and disoaroed the washings. Filtered throng 

anhydrous sooium sulphate to dr^« Washed with petroleTns 

ether ana dilutee! to lOU ml. i i trated against potassifin 

diohrftoate. jo) - Oaroteoe was oaloulated usi i^ the formula 

- 1 ml diohromate « O.OUl^ g of ^-Uarotene. 

3 .07. vlimate utging the period of the crop 

it^steorologioal aata during the orop period was obtained 

fiom the meterologioal observatory and has been presented in 

the Appendix IV. 

3.08. Stat i s t ica l procedure 

Stat i s t i ca l analysis has been carried out ^sing 

imnoan*s ^iultiple iiangs (UMR;. Test as given by ^teel and 

Torrie (1960) for mean separation, after t e s t fcr analysis 

of variance was performed* DMR test was earrisd out for 

observations on ^ielo and quality parameters at 3 per oent 

probability level* wherever significant differences wers 

DOtioed through AifOVA. 



RESULTS 
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With the o^Jootlve of assessing * ( i , thif optlmnis level 

of i^plioatiOD of sulphur and potassiism for aaxifflmn ^ield of 

radish (white i e i o l e j and oarrot Uarly nantes); (11) to 

dettrmine the effeot of these nutrients on ths quality para­

meters of the cropst and ( i l l J to study the effect of these 

nutrients on the properties of '̂ umkur Red Soi ls (Aquio u s t i -

fluvent-Lakkanapalya serie&>y experii&ents were conduoted a t 

the t>istriot iiortio^jltural farait lHoltur. Ihe res'tlts are pre-

sentea in the following tables* 

4 .01. Characteristics of the s o i l 

Xhe physioal and chett,leal properties of the represen­

tat ive so i l sasples oollsoted at two depths from the experi­

mental s i te* before starting the experiu^nt are represented 

in la'Dle 1« Ihe data revealed that the so i l i s red, clayey 

with more than 40 per cent clay* at both the depths* It is 

acidio in reaction and the soluble s a l t oontent of the so i l 

i s negligible ( 0.2 mmhos/om at 25^S) as revealed by the 

lov e lec tr ica l oond^Kstlvity of the so i l suspension, '̂ he oation 

exchange capacity of the soi l i s moderate with nioderate to 

poor nutrient status (Appendix ! ) • The so i l contained low 

amounts of exchangeable oalcium and magnesiuQu The so i l is 

poor in available phosphorous oontent and medium in available 
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aable 1^ Ph^sloal and Ubemioal properties of the so i l 
before the experiment 

a) Coarse sand 

b) iilne sand 

o) S i l t 

d) Clay 

(%) 

{%) 

U) 
i%) 

I* :rh.;sioftl iropertiea 

ij Heohaoloal Analysiss 

0 ^0 2; >̂ CBff 22.5 to 45 cae 

26.00 22.95 

29.00 28.87 

0.90 3.00 

44.10 46.00 

Xeztnral Class Clayey Clayey 

II- jrh^BJco Jheaical irotert les 

a) pH ( ls2 .5) 

b) E^ (m.mhos/ffis at 25̂ C y 

c) Gi^C (meq.per 100 g) 

I I I . ^heiiilc^ irorert les 

a) Available nltro^n(iC£,/ha) 

b) Available phosphorus " 

a) Available potaaslus '* 

d) Orgaolo oarbon {%) 

e) iiotcfa. waloluffl (me/100 g) 

i) ii;xoh. MagneslTjiiD " 

i) Available sulphur [%) 0.0042 0.0033 
(or}(105 kg/ha) (or)(87 kg/ha) 

6.2 

0.200 

14.85 

6.1 

0.200 

17-22 

321.10 

19.60 

320.00 

0.70 

6.80 

0.40 

321.10 

8.40 

160.00 

0.66 

6.20 

0.40 
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nitrog«n and totaBsium oontents . The aTal lable SMlphfjrr content 

of the «olX waa 0.0042 per cent (IO5 kg/ha) a t 0 to 2^.5 om 

depth and 0.00:^5 per oent (87 kg/ha) a t 22.5 t o 45 on depth. 

5.02. Kff9ot of BuXphuT and totagsl»m on the yield of 
radlBh and parrot 

i) xield of raoisht ihe effeot of snlphur and potassiijm 

applicat ion on the per plot and per heotare yield of radish I s 

presented In Table 2 . Significant increase in ^ ie ld 6m to 

inoreuse in applio&ition of a<]lphnr and potassi^im is observed. 

•̂ he ^ield values ranged from 4*0 kg per plot to 5,35 kg per p lo t . 

Highest ^ ie lu vas recorded in ^i^ treatment (S^K^) and lowest 

^ ie ld in 1. treatzuent {^QJ^^). The DMH t e s t revealed tha t the 

increasing uifference between X. and 1\« Tg and 1 . and Tg and ?„ 

were not s ignif icant* •:«ignifleant increase was observed in other 

treataerits* 1^ vas found to be s^jpsrior cosipaxed to treatisents 

1^ to 1^. Ine >ield obtained per heotare (17f770 kg,/ha in T^ to 

23t770 kg/ha in Tg) was c(»Qpari%ively higher to vabies mentioned 

in Package of irraotices (10,000 to 20,000 kg/ha} published by 'TAS 

As per A140VA testy no s igni f leant difference in the 

>iel<i of r ad i sh due to in te rac t ion between s^ilphur an6 potassium 

l e v e l s , was observed but both potassium and sulphur applloa-

t ion in^ividuallj ' showed s ignif icant increase In the yield of 

r a d i s h . 

i i> j^ie^o of Carrots! ihe par plot yield and per heotare 

yield of 0 a r r e t as affected by sulphur and potassiuio applicat ion 
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Tabic 2t isiffeet of snlphur and Potaaslirm application on 
th« root ^ield of radish and oarrot 

Traatmmta 

T^ S^^ 

T^ SQ Kg 

Tj SQ KJ 

4̂ h h 
S h h 
h h S 
T« ^2 ^'i 

Tg S^ Kg 

Tj S, K^ 

f*tefit 

Hadiah 

jCield in 
kg /p lot 

4.00a 

4.25b 

4.45 0 

4.5^0' 

4.75^1 

4 .95£ 

5,ue£4 

5 . 2 5 ^ 

5 .55a 

»# 

Xield i n 
H •tons/ha 

17.77 

18.38 

19.77 

20.07 

21.11 

21.99 

22.56 

23.32 

23.77 

• » 

Carrot 

Yield in 
Kg/plot 

3 .46a 

3.49a 

5.52a 

3.54a 

3«62at 

3.701)0 

3.75od 

3.84do 

3-920 

** 

Uold in 
M.tonsAia 

15.35 

15.51 

15.65 

15.73 

16.06 

16.44 

16.66 

17.07 

17.43 

«• 

lioto* Notations indicate the s igni f icant differences in this 
case increase in ^ieXdt due to tre^tnients 

•i-he principle involvedin giving notaticiiB i s t s clearly 
explained i n Appendix II 
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l8 pr«i3ent«<l In lable 2. An increase in the yield of carrot 

wai3 obtained with increase in the qTiantum of sfilphiff end 

potassium appllea as in the oeise of ra^iish* highest yield was 

recorded in I^ treatjoent (3*92 kg/plot) and lowest in T. treat* 

aent {^•^b kg/plot)* ^ignifioant increase in the yield of 

carrot oue to treatments has been observed) throt^gh ANOVA. Ag 

per Dl^ testy i t has been found thtA there was no sl^nifiosant 

dllference between 1.1 'Ĵ o* -̂z ^̂ " -̂ i treatments biit a l l other 

treatments (i^ to f^J vfxe s ignif icantly different fi-ooi T to T 

treatments* 'ihere was no significant increase g^ong lp« l.and T. 

treatments aiuci between I^ ĉ nd X̂ f ^c ana 1^, T̂  and l^, and 1j 

and 'i-„ and 1^ ana t^ treatments, ^Q was the only treatment 

which vas significantly different compared to a l l othar treat*-

iBsnts except l̂ g treatment, ^he per hectare yie ld (139390 kg in 

T. treatment to lltA^O kg/ha in 1' treatment) obtained in the 

•zperluient vas well vithin the values mentioned in the package 

of practices published by HAS i20,000 kg/ha). As in th f̂ciase 

of radish* significant aifference in the yield of carrot was 

obtained due to sulphur and potaasitas ^ p l i c a t i o n but there 

vas no s ignif icant difference due to interaction e f fec t . 

4* ̂ 3- effect of s'llrhur and potassium applic at ion on 
Fhe qnalit^jjarameters of radish Crooty 

A. iMutriant oonterjt 

Ihe effect of sulphur and potassium appllc;tion on the 

nutrient content of radish roots i s presented in Table 3* 
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lable 3 : i*fS9Ct of SuXphur and lotasslnio applloation on 
tho nutrient content of radish roots 

Iroatments 

^1 

^2 

s 
^4 

h 
h 
h 
\ 

h 
r. 

So 

^0 

^0 

«1 

^l 

''x 

^ . 

^ . 

^2 

t e s t 

"i 

h 
s 
h 
h 
s 
h 
^2 

h 

Mtrog«n 

* 

O.X7a 

O.I8ab 

O.I9al)0 

0.18ato 

0.l9abo 

0.200 

0.19al30 

0.200 

0.21d 

i t * 

Ihos-
phoruB 

0.30a 

0.30a 

0.31b 

0.31b 

0.31b 

^.y^Q 

0.320 

0.320 

0.320 

»» 

Pota­
ssium 

% 

0.25 

0.26 

0.27 

0.27 

0.28 

0.28 

0.29 

0.29 

0.30 

£iS 

CalolTTm 

0.36a 

0.36a 

0.37b 

0.37b 

0.38c 

0.380 

0.360 

0.39d 

0.39d 

« » 

Magne­
sium 

% 

0.14 

0.14 

0.15 

0.15 

0.15 

0.16 

0.16 

0.16 

0.16 

K3 

Sulphur 

0.37a 

0.37a 

0.37a 

0.38b 

0.38b 

0.58b 

0.390 

0.390 

0.39o 

• « 

ijot«:3«me pr lnclvl^ ^^ explained in appendix I I i s followed 
In giving notat ions 
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a) ^itiofgepi In oase oi r ad i sh roots» there was sign!-* 

flQont differeooe between treatnentSf the values were rang* 

Xng Sxom 0.17 per cent to 0.21 per oentf with lowest valtie In 

1^ t reutaent and highest val»ie in Tq treatnsent. Tg ao3 Tg 

treatfflt^nts have shown higher nitrogen oontent (0,20^) than 

others except T^ where the nitrggen content ohserved was 0.21 

P^r c«̂ nt* MH t e s t revealed further that there was an in ­

creasing trend of oiffer^nce between T. and a l l other t r e a t ­

ments. Ihere was no s ign i f i can t difference tetween T^ and T. ; 

1_, T„ and !_» I^ and !_ | 1^ and T„ t rea tments . There was 
3 3 ( y l b 8 

s igni f icant difference between 'X and T_, T_ a n a l , » and T-, 

and T^ treaticeDts* Tg treatment was found to be su}:erior to 

a l l other treatments* 

b j Phosphorous; The phosphorus oontent of radish root 

(Uable 3) also differed s i ^ i i f i c an t l y wib the values ranging 

froB 0.30 to 0.52 per cent with h i^ t^s t value in T^, T-, T^ and 

TQ treatments and lowest value in T. and 1^ treatments* An in-

crease in the phosphorus content of rad ish was observed with 

increase in the qi^antit^ of sulphur and potassium applied* 

Ihe WR t e s t indicated tha t there was no s ign i f ican t differences 

between 1^ and T^; 1 , 1 . anu 'i and t . and 1' treatments. 

I f l„f '-̂ g and X have s ign i f ican t ly increased due t o t r e a t ­

ments anu found s igni l i i ;ant ly to I s superior compared to 

Ij^ to I'c t rea tments . 
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c ) Fotagsiumt Thtre was DO significant difference in the 

potassium cont^^ot of radish root (Table 3 ) . The values range^from 

0*2$ to O.5O per oent with lowest value in case of T^ treataent 

anci highest value in T» treatment. 

*5) S s i S i a * *̂̂® oaloiinD content of raaish roots diffe­

red significantly due to treatisents. The mlues ranged from 0.36 

to 0«39 per oentf with h i ^ e s t value in T^ and T^ treatments and 

lowest value in T ana T treatments. The Dm t e s t indioated that 

only Tg and To treatments differed signif ioantly compared to other 

treatments. There was no signifioant difference between T̂  and T î 

T , T- and T.j T_, T anu T- , and T âno T̂  treatments, îven 

between themselves T. and 1„ did not differ si^nific ontlyl 
o y 

*) Magnesiums Ihere was no significant difference in the 

magneslMffl content of radish root. The values ranged from 0,14 

to 0*16 per oent with lowest value in T and T. treatioents and 

b l u e s t value In T.y T-» Tg and TQ treatments. 

^i Sulphur 1 3ignltioant difference in the sulphur con* 

tent of radish roott aue to treaticent was observed. Highest 

value (0*39 per oeortj was obtained in T^ T and T treatments 

and lowest value (0*37 per oent) in T , T and T treatments, 

^rom ma test i t i s clear that only T and T^ treatments were 

signifiosiit ly different com îared to a l l other tre:itaents. There 

was no s ignlf ioait uifference between T., T_ and T ; T , T and 

Tji T-t T. ana 1 . , and between T^ T-, T- and T. treatments. 
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B) UuaXitif larauieterB 

Th« ohaiig«6 in th« quality parameters of radish roots 

due to sulphur and potassiua applioation^ have been presented 

in Tahle 4. 

A) ?yoteini Ihere was a aignifioant difference in the 

protein content of radish due to treatments* The values ranged 

fron 1.07 to 1*31 per o«̂ nt* Ihe higest value recorded was in 

1^ treatmrat and lowest in X. treatment* Irotein content of 

radish increased with increase in the quantity of S and K 

ftppZle<2« >'roa 2^iR tes t i t vas clear that only TQ was s i^ni -

fioantli^ superior comparea to 1 , i^* ^ j * ^c and 1. treatments. 

Inere was DO significant difference between ^, t T̂ * 4̂» '̂ K ^^ 

h^ h* U' ̂ * ^ ''°** S' %• S' ^ *"̂  3̂̂  S' S* S' ̂ 6' 
and Igi T^, 1^, T^ and i g , T^, T ,̂ T^ and Tgj 1^, and Tg',and Tg 

and ^9 treatrjents. Ihe protein content of radish roots differed 

aigniiioantly due to the application of sulphrnr alone. There 

was significant difference due to interaction effect of these 

two nutrients, î feere was no eifeot due to potassium application. 

^) Qrude f ibre; There was no significant difference in 

the crude fibre content of radish roots due to treatrrents* The 

valnes rangedifrom 0-71 to 0.83 per cent with highest value in 

Tq treatment and lowest value in ^, treatment* 
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latoXe 4: i^Sfeet of sulphur ana lotassiun applloatlon 
on the qu^lit> parumeters of radish root 

treatments 

'^i 

^2 

^3 

^4 

^ 

^6 

s 
^8 

^9 

So 

% 

So 

h 
h 
h 
S 

2 

h 
H 

h. 
H 
S 
•'i 

^2 

h 
1 

*̂ 2 

h 
F. test 

i t o t e i n 

l.(/7a 

I.12ah 

1.21bod 

Xa3ab 

l . lSabo 

1.23 od 

X.ISabc 

X*23od 

i O l d 

•J: » 

Grtide 
J^ihre 

0.71 

0.75 

0.75 

0.77 

0.77 

0.78 

0.78 

0.78 

0.8? 

NS 

\ritamin 
' C ng/ 

100 g 

20.70a 

20.70a 

22.50h 

25-65c 

26.25c 

26.90e 

29.40d 

29.40d 

50.00d 

»* 

Pfmgenoy 

0,18a 

0.20ab 

0.22% 

0.640 

0.71d 

0.76« 

0.92f 

1.04g 

X.X3h 

• • 

Note* Same prioolple ae exilaiijed in A^pc-isdix II I s 
' folloved In giving notat ions 

file:///ritamin
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o) yitamin 'G* i lh« Vitaisin *G* content ot radish roots 

dlffersd si^^nifio ^ t l y due to treatmentsf valties ranged frcn 

20.70 m^lOO g in T^ an^ ^^ to 3O.OO ng/lOO g in T^ treatment. 

An inorease in the t i t ^ i n 0 oontent ot radish vas Observed 

with inorsase in the quantity of sulphur and potassiura applied* 

&)bjeoted to DHft tes t i t vas found that there vas no significant 

difference between 'i and X and ^ aoi T treatments. Signi-
X 2 3 0 

ficant differences were observed between. Tp ^"^ '^^ ^^ -̂ v 

^. treatments* '^»t Ig ana t^ treatDsents were found to be 

signif ioaotly superior oompared to a l l other treatments. The 

Vitamin 0 oontent of radieh roots oiffered significantly due 

to the appl io^ion of sulphur but not due to potassium indicat­

ing the importance of sulphur* i^ifferenoe due to interaction 

was not observed. 

*) £:ifi£iSS3L' Significant differences in the pungency due 

to allylisothiooyanate oontent of r adish roott due to treat-

meats was observed. Highest oontent (1.13 per cent) of M l y l -

iaothiocyanate Uh« pungency factor in radish) was recorded 

by TQ treatment and the lowest value (0.18 per oent) by T. treat* 

sent . t„t Ig and 1^ treataents were found to bo s ignif icantly 

s^iperior conpared to a l l o t h v treatments. As per the W!R t e s t , 

th«re were no significant uifferenceibetween 1. and 1-? ^p **^ ^s 

treatments. As per AUOVk t e s t signific^int difference in the 

pungency percentage of radish was observed due to potassium and 

s^ilphur inuividually and also due to interaction indicating the 
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etfeot of thM9 tvo nutrient elements on the pungency of 

raUleh. 

4»04% affect of appXloation of sulxihur and lotasslum 
on the qu^lit^ paraaeterg of radlah legyet 

A) Mjtrxept Content 

Xhe ohanges in the nutrient content of radish leaves dueto 

aiilphur anci potassium application^ i s presented in ^atle 3* 

^) ^itrc^n* Significant difference in the nitro en con­

tent o l radish leaves o e to treatsBents was observedf with values 

ranging from 0.62 per cent to u.66 per cent* h i ^ e s t value was 

recorded in ^^ *̂ "' T^ treatments and lowest value in i , and Tp 

treatzuenti* 7he UHR test indicated that onl;/ Ig and T. treat­

ments were signitiaantl> different fr<»i a l l other treatments. 

'Ahere was no uifferenoe between T̂^ anc t^; T and T.; T and T̂ ,* 

and T. and 1^ treatments* 

b) Phosphorus* Xhe phosphorus content of radish le^ives 

differed significantly due to treatments and the values rac^d 

from 0*06 to u«08 per cent with x h i ^ e s t values in 1^, T.and 

9 treatments and lowest value in T., 1 , 1 aoo 1 treatments. 

iron DHH tes t i t was clear that 7.* Ig and '̂ treatments were 

signifiociQtly superior to a l l other treatments. 'Xhere was no 

signif icant difference between T,f T^, T, and '̂ ;̂ T̂  and T. 
1 ^ 5 4 5 o 

and '^jf ^Q anu 1̂ ^ treatments* lyt 'IQ and T̂  treatments were 

founa to be superior oou.pareQ to 1, to Ig treatments* 



labXe ^i ^Ifeot of stilj^hur anci potassium application on the imtrient contents and qnality 
paramuters of r adish leaves 

IreatiJ^ents 

^1 ^0 ^1 

^2 ^ ^"2 

h ^oS 
^4 ^ 1 ^ 

h "̂ 1̂ 2 
6̂ hh 

h ^ 2 ^ 
Tg S^Kg 

9̂ 2̂ S 
i i . t e a t 

Nitr oge Q 

0.62a 

O.o2a 

0,63b 

U.63C 

0.64c 

0 .64c 

0.65a 

0.66d 

0.66ct 

• * 

Uati i ent o on 

Ihoapltorus 

0.06a 

U.06a 

0 .06a 

0.06a 

0.071) 

t..07fc 

O.Odc 

0.060 

0.080 

** 

t ents 

iotassirnn 

0.05 

W.05 

0.05 

0 .05 

0.06 

0,06 

0.06 

0 .06 

0.06 

US 

Calcinm 
> 

0.^0 

0.30 

0.3X 

0 .31 

0 .32 

0 .32 

0.32 

0.33 

0.33 

NS 

' 

MftflDesium 

0 .20 

0 .20 

0 .20 

0.20 

0.21 

0.21 

0.21 

0 .21 

0 .21 

US 

STilphwr 

0.35a 

0 .35a 

0.35« 

0.361> 

0.36b 

0.36b 

0.370 

0.370 

0.370 

tt« 

WnaiiXlty 

Xrotelns 
% 

3.87a 

3*89a 

3.93«b 

3.95ab 

4«00bo 

4.02bo 

4.06od 

4 a 4 d 

4.14d 

• * 

pararceters 

Vitamin C 
Mĝ AOO g 

10.05 

11.25 

11.85 

11 .85 

1 6 . 2 0 

1 8 . 9 0 

18 .90 

22 .52 

26.87 

1^ 

iiiote : Same prinoi;le» ac cx^lalneci in Apxendix II i s followed in g iv iz^ notationB 
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o) ^otassluBi» Xhere was no significant difference In 

potassiTioi content of radish leaves due to treatments* The 

values ranged from 0*05 to 0.06 per cent with the lower 

value reooided In ^̂  to 1^ treatments and the higher value 

b^ other treatments. 

d) Calcium; Sulphur and potassluo application did not 

produce aay Blgnifloant difference! due to treatments, in the 

oaloiusD coi3tent of raoleh leaves* The valutas rangeo from 

0«30 to 0«33 per centi with hi^^est value recorded by Tg and 

1Q treatcients and lov&st by 1\ and '̂ 2 treatments* 

^i Magnesiums The magneidinai content of rat^lsh leaves 

also dij not ulffer aie'nxfice^otly due to treatments. Here 

also as in potassium ^y% '^y* ^« ^°^ '^A ^^ve recorded 0.20 

per o«̂ nt vulue and t^, t^t "^ft ^3 ^̂ d̂ 1^ have recorded U.2X par-

cent valus. 

^^ Sulufat̂ r: ^ignifioant difference in the sulphur con­

tent of radish leaves due to treatments was observed. Hi^est 

value ^0.37 per Cent) was recorded by T«» Tg anO !« treatments 

and lowest value (0.35 p«r cent) by l \ f ^5 ^^^ '^% treatments. 

An increase in the concentration ot sulphur was observed with 

an Incrsuss in the quantity of sulphur applied. The CMR tes t 

indicated that '̂ »f Tg ana '1̂  treatments were eif^nlfioantly 

different from a l l other treatments. There was no signifi::ant 

difference between l^t l^ ana i - i Tg an. X-j T^, T- and Tg and 

1' and *c tre^taients. 
5 0 
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B) Quality ii-arametera 

^) Protein: ^ho protein content ot radish leaves also 

dl££«r«^ slgnifioaatly cue to treatments* with values rang­

ing fron 3*87 to 4*14 per oent» the lowest value was recorded 

la T̂  and highuat value ^ T and T^ treatments* frcKs the Î H 

test* i t Is clear that onl;y 1Q and Tg treatments were s ignif i* 

oantl^ different from all other treatoBnta* There waa no algol-

f least difference hetween t^t ^gt I , and 1' j X ,̂ 1 and T. i 

T-, T., T- ana t^ \ T and T^ and 1^ and T- treatments. 

^) Yitamin *a' t There was no signif icant differenae in 

the Vitamin 'U* content of radish leaves* The values ranged 

from 10.0§ fflgA^ g in "^^ treatment to 26.87 mg/lOO g In T^ 

treatment* There was a progressive increase in the Vitamin G 

content of leaves due to sulphur and potaesinni appliostiong* 

^•^3* t^ffeot of application of sulphur and potassium 
oq the nutrient oootents ana quality parameters 
of parrot 

A) Nutrient Content of Carrot 

The effect of sulphur and potassium applloatlon on the 

nutrient content of oarrot i s presented In Tahle 6. 

*^ ^tro^en* Significant difference a in nitro^^n con­

tent of oarrot, as a res^ilt of treatments was observed* The 

hi^heet value (0*21 per cent) was ohtained in T^ and lowest 

value (0*17 per cent) In T treatments* Only T̂  treatoent was 
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XabX« 6t dtS^ot ol sulphur aod potassium application 
on the nutrient oontent of carrot 

a r « t . . n t . Nitrogen ^J°,«;;, IH^ Caldt* " S C '̂'̂ P*"" 
% ^ % % f. * 

H^Q 
Tj SQ 

^ 3 ^ 0 

^ ^ 1 

s^ 
^ 6 ^ 1 

T^ Sg 

I'e ^2 

I 3 S , 

\ 

h 
h 
h 
h 
S 
h 
h 
s 

F.tcst 

0.17» 

0.18b 

0.190 

0.181) 

0.190 

O.ZOd 

0.190 

0.20d 

0.21a 

«* 

0.37 

0.37 

0.57 

0.37 

0.37 

0.38 

0-38 

0.33 

U.39 

IS 

U.3O 

0.31 

0.32 

0.32 

U.35 

0-35 

0.34 

0.35 

0.35 

NS 

0.38a 

0.38a 

0.39b 

0.39b 

O.4O0 

0.40c 

O.4O0 

0*4Xd 

0.4ld 

« * 

0.20 

0.20 

0.21 

o.a 

0.21 

0.22 

0.22 

0.22 

0.22 

m 

0.21a 

0.21a 

0.21a 

0.22b 

C.22b 

0.22b 

0.230 

0.230 

0.23e 

# • 

JMotei Sama prlDoiple« as axplained in Appandix II 
i s follov/sd in giving notations. 
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foTiQU to te sJLgnifioantly aiff«rent frou a l l other treatmeDts* 

Coiapared to 1. a l l oth«r troatments are fotmd to be s l g n i f i -

oantl^ different* Cosiparea to T^ and ^ the treatment effoots 

tounu to be a i ^ l f i c a n t l ^ different axe T . t.fT^i '^^f l̂ g and 

TQ. Compared to 3: i 1 and 1- treatoents T,, T- and T^ are 

founa to be s ignlf ioantly different. 1„ alone i s signifioantly 

superior oonpar^d to %^ and Ig treatments* 

b^ ^hosphormgi '̂ he phosphorus oontent of oarrot does not 

show fi s ignificant uifference diie to treatments* The h i ^ e s t 

yalue of 0.59 per cent i s found in t„ and lowest valwe of O.37 

per cent i s found in treatments T, to T^. Treatments Tgt T 

and 8 reoaded the same phosphorus percentage of 0«38* 

0^ Potassiupt In o ase of potassiuB oontent also the difle<» 

rence oue to treatsaents was not significant* The valTies ranged 

froa O.3O to 0.33 par cent with the lowest value recorded by 

T̂  and the b l u e s t by Tg and T̂  treatments* 

^^ CalQittin: The oaloiTjn oontent of 0 ^rot differed slgni-

ficuntly due to treatments* The values ranged from 0.3B to 0«4X 

per oent with highest value in T and ^q and lowest value in 

Tĵ  and ig treatments. The MH t e s t indicated that only T 

treatment was signif ioantly x different from all other treat­

ments. There was no significant difference between T.and T t̂ 

'i^f T and T | 1 , i ana T and T , a^, 1 and T treatments. 
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*^ t̂ ^̂ p̂ggima = '̂ here was no slgnlfloant difference in th« 

agaealum content of o arrot ^̂ ue to treatments. 0.20 per cent 

ffla^nesium w&s recorded In 1^ ano i^f ^-^l per cent in 1 , » T. 

and Tc trestatents and a alightl^ higher value of 0.22 per oent 

bjr 'ig, ^ f̂ Xg and ^Q treatments* 

f ) iaulphua Significant uifferenoe in the eulphtir content 

of oaiTot due to treatments vas otserTed.The vabies rangei^fion 

0.^1 per Qfĉ nt to 0.23 per oent with highest value in T»» T and 

X̂  treatiaents and lowest in 1^^ l^ ^^^ X 7«treataents« >VOIQ the 

hm t e s t i t was q^iite clear thut %-» X. ano '̂ ^ treatments are 

significantly different from a l l other treatments. There was 

no significant difference between T̂ « 1^ ^"^ ^3 ' ^2 ^^^ ^3' 

X., X and '̂ ^ y and ^^ and ^^ treatments* 

^J wnality Parameters 

Xhe changes in the quality parameters of carrot d̂ ie to 

sulphur and potassium application are presenter in Table 7* 

^i ^rQteini The protein content of carrot differed s igai^ 

floantly due to treatmentSf with the values ranging from 1.07 to 

1.31 per oent* Lowest value was recorded in T. treatment and 

highest value in 1^ treatment, '̂ he IMR t e s t has indicated that 

only XQ treatment was found to be signifio^fOtly superior to 

l.f T t̂ X' t X and X treatmenta* Xhere was no significant 

difference among '^^f Igi X ,̂ 1^ ano T^j T^, X ,̂ X ,̂ X ând T | 
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^abXe 7< effect of sulpbir and potassium applloatiok 
on tho quality xArametere of Carrot 

I t ea taent s 

^1 So 

^2 ^0 

S 'o 
h h 
h h 
h h 
h '2 
h h 
h h 

h 
h 
S 
h 
h 
S 
h 
h 
s 

Proteins 
1^ 

1.07a 

i a 2 a b 

X.2Ibod 

X*l3ato 

l . lBabo 

1.23oa 

X.ldabo 

X.2^cd 

X.3Id 

/ I t a o i n 
•C» mg/ 
100 g 

X*88a 

2.X0b 

2.40 0 

2.430 

2.47od 

2.^2od 

2.60ed 

2.62Qd 

2.70d 

Cruda-
flbra 

0.99 

x.oo 

X.02 

X.03 

X.03 

X.03 

1.03 

X.03 

X.07 

pcaro tene 
' ag/XOO g 

3«26a 

4.4Xb 

3*360 

3.63a 

5.98« 

6.97f 

7.24g 

7.94h 

8.611 

A . t«8 t • • •* »S »• 

Note: Same prinoi|Xe aa expXained in Appendix II 
i s followed in givlRg n o t a t i o n s . 
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Tj . a^, ly Ig .no Tg , I^, I j , T^ and Ig , T,, T^ .„d Tg and Tg 

and 'i-g trtatments* As per Aî 07A t e s t Bignlfioant diffsreno* in 

th« protein content of earrot roots was obtained dtie to the 

applioution oX snlphnr and also d̂ ie to Intoraotion between 

these two nutrit^nt eleoents. Xhere was no effect by potaseim 

alone* 

^i Vitamin Qi 'ihere was significant difference In the 

asoorblc content of o v r o t i and the values ranged from 1.88 mg/ 

XOO g to 2.70 mg/lOQ g with highest Taltie in T^ treatment and 

lowest value In '1. treatisent. Ihel̂ lH t e s t Indleated that there 

was H slgnlf ioantly Inoreaslng dlfferense between X« treatment 

and a l l other treatments and I^ and other treatments. Slgnl-

flaantl> inoreaslr^ difference between ^. and '!„ and T. and 1^ 

treatxtients was observed. The other treatixents did not differ 

signlflcaatl^* X hue TQ can be said to be superior to T., I2* '^x 

and T. . 

Subjected to ANOVA test» i t i s observed that applloeftlon 

of stiXphur and potassium individually ckrA s ignif icantly in ­

creased the VitftLiin *C* content of oeurrot. Significant 

differenoes in the Vitamin *J' content ofoarrotdue to in ter ­

action ef fect also was observed. 

c^ Crude flbrei J;*o s ignif icant difference In the crude 

fibre content of carrot was observed* Ihe highest value 

Cl»07 per oentj was recorded by IQ treatrsent and lowest value 
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(0.99 p«r cent) vas rsoorded by X. tr«atm«nt« 

cii * p ' ^arottfM . iilgnlflcant dlffer«no» io the /^-Carotene 

oontect of carrot due to troatiaeDts was obsoryed* Tbo valuee 

ran^^ from 3*^6 ag/lOO g in 1^ to 8.61 ng/lOO g in T^, Tha 

|^-Carot«ne oootunt of carrot looraasad with looreaee in th« 

qtjantit^ ot Ĵ  and K aipl iad. itoo mR taat i t i s olear that 

onX> Tn treatment was found to be slgnifiaantly nipor lor to 

a l l other treatments. Aa per AIK)VA tes t E>-Carotene content 

of oarrot roots differed aignifioantly dne to both s^'lphur 

ano -idam potassiuiQ api l io tion* Signif icant difference vas 

obtained due to interaction effect a lso . 

4.06. iiiffeot of sulthir and ĵ ^̂ otasaium apraioation 
on the soi l troperties 

AJ Raoish irlot 

Xhe ohan^^es in the physical and ohemical properties of 

s o i l of radish plot due to treatments i s presented in Table 8. 

i) ^oil samples fr<»a 0 to 22,5Gme deythi Significant 

difference in the ph values of s o i l due to treatntents was 

observed^ with values rangii% from 6.0 in T , t and Tg 

treatment pi t s to u*2 in x.f X and 1 treatment plots* 

'̂ he DHR test indicated that '-̂ t̂ Xgand 1^ treatmeats s i ^ i -

fioantly differed from the rest . I t also indioated that 

treatzQents 1 . | T and 1^ aignlfic&mtVy differed frcu T , T 



B2 

Tabic 8t iiittmot of Sulphur and ^otassluid appXioatlon on th« Xhysloal and Chamical Ji:op«rtieB of the So i l from 
HAdlsh H o t 

Treatments 

ijleotrloaX Ortfanio Kltxogen Phoaphor^a PotaasiuB Caloiun Magnaslwm Stilphmr 
pa oond'ict i- caf ton ^ ^ ^/^ ^g/^* "•A^O me/lOO g ^ 

v i t y mijhoij/ j^ ° g s o i l s o i l om at 25*C 

A B A B A B A B A B A B A B A B A B 

^1 ^0 ^1 ^'^ ^'^^ '̂̂ ^^ ^'^^ ^''^^ ^'^^ 521 .30 321.80 19 .65 8.47 519-5 159.8 6.8 6 .2 O.4O O.4O O.OO39 0.0054 

Tg SQ Kg 6 .2 6 .10 0 .20 0 . 2 0 0.71 0.68 321.75 521.75 19.65 8 .47 520.7 160.4 6 .8 6.2 O.4O O.4O O.OO4O O.OO35 

T- Sy lU 6 . 2 b . lO 0 .20 0 .20 O.7I 0.69 321.70 521.70 19.67 8-47 521.3 160.7 6 .8 6.2 0 .40 O.4O 0.0C40 0.0055 

T. S, K, 6 .1 6.10 0 .19 0 .20 O.7I 0.68 320.70 320.70 19.67 8 .49 320.7 160 .0 6 .8 6.2 0 .41 O.4O 0.0041 0.0035 

X S, K̂  6 .1 6.10 0.19 0.19 0.70 0.69 520.65 320.65 19.68 8 .49 521.5 160.7 6.8 6.2 O.4I O.4O 0.0041 0,0036 

Tg S^ K- 6 .1 6 .10 0 ,19 0.19 0 .7I 0.68 520 .60 320.60 19.69 8 .49 321.5 160 .9 6.8 6.2 0 .41 O.4O 0.0042 O.OO36 

^7 ^2 *1 ^'^ ^'^^ ^'^^ ^'^^ ^'^^ *̂ *̂ ® 519 .50 519.50 19-66 8 .49 520.7 160 .3 6 .8 6 .2 0 . 4 2 0 ,40 0.0043 O.OO36 

1 Sg Kg 6 . 0 6.05 0.18 o . i y 0.70 0.69 519.00 519-00 19.66 8 , 4 9 521.5 160 .8 6 .8 6 .2 0 . 4 2 O.4O 0,0043 0,0036 

a' S \L. 6 . 0 6.07 0.17 0.18 0.71 0.68 318 .50 518.5O 19.69 8 .49 521.7 160 .9 6-8 6 .2 0 .42 C.4O 0.C044 O.OO36 

F .Test ' U S JiS * MS UH • ' I S * « • HS KS RS NS N«! ?B 

l lote* A • 0 t o 2 2 . 5 OBi B « 2 2 . 5 t o 45 OK 
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and ^, txt&taenta. There was no significant dif ferenoe amcmg 

X., i' ancl -̂  J ^ , i and ^^j and '^^t Tg ano i^ treatments. 

l i > ^oil aei:th ^2*5 to 45*0 oasi There was no s i g n l f i * 

oant difference between treatments due to snlphur and peta-

BSium appXloatioi^. -̂ he valiies recorded shows that p^ was 

6.03 in Tg» 0.C7 in "̂ g and in a l l other plots i t was 6 . 1 . 

b) ii^leotrioaX conductivity 

t) Soil derth 0 to 2^.5 cms i Ihere ^as no 8ignifio^>nt 

difference due to treatments. Tg plot recorded 0.17 m«Bhos/oi8; 

Ij and Q̂ plots have recordedO.ld a.iahos/oi&{ T î T- and '̂ g 

plots have recorded 0.19 o.mbos/os and 1-^9 ^2 ^ ^ ^3 plots 

have recorded 0.20 m.nihos/aK* 

i i ) Soil depth 22.5 t o 45*0 cms; Significant difference 

in £.*C« values was observed with values ranging from 0.20 nushos/ 

OB in 1^, 'ig and T plots; 0,19 mmhoa/om in X-i I - , Tg, T- and 

Ig plots and 0,16 lamhos/cDi in onl^ X plot . DMR test has re* 

vealed that ' l , , t^ and ^- are same and the rest of the treat-

aents are significantly- different* Signifioantly lower value 

was observed in treatment X^ compared to a l l other treatments. 

0) Organic ogtboi^ 

l i Soil depth 0 to 22*5 omf a There was no significant 

difference in the organic osrbon content of soi l due to treat-

sents* iii^ex v^lue o£ 0.7I per cent was recorded in 1't '^- t 
2 5 
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1.9 ^ »̂ ^^ «nd ^„ plots and lower vali)« of 0*70 p«r oent vat 

r«aor<2«d in T^, 1^ an<̂  ^Q plot*. 

l i i ^oil deijtfa 2£:*5 to 45 Qffla a There we no a i g n l f i o d t 

ullfarengea In Gorganlo carbon content at th is depth also due 

to treatuients. U.68 per oent 0*C. was reoorded in ^ t̂ ^jt ^gf 

l„ and ^o treatisent plots anu rest of the plots recorded 

0.69 per cent* 

d> iiiitrofien 

i) Soil depth u to 2<^*3 omi Ihere was significant d i f f e -

renoe iu the nitro en content of s o i l and the Yalties ranged 

from 318.50 kg/ha In Tg plot t o 321.80 kg/ha in T^ plot . A 

decrease in the nitr0|t|in contest of the s o i l with insreasc In 

STili^ur and potash application was observed. The DKIi test i n ­

dicated that onl^ ^g was signif icantly lower than al l other 

treatments. There was no s i ^ i f i o a n t differenoe between T« 

and T^; T^ *n^ ^y ^4 ana ^5! "̂ 5 *nd T̂  and among T ,̂ T^ and 

Tg treatr^ents. 

i i j Soil depth 2dm5 to 45 cm; Here also significant 

difftsrence due to trettinents was observed and followed a 

similar trend like that of 0 to 22*5 cm depth soi l* The same 

values were recorded here also. 

• > i^hosphorus 

i ) ^oii depth 0 to ^^*5 cm t There was no significant 

difference in the phosphorus content of s o i l due to treatments. 
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'^h9 values ranged front 19*6$ to 19.69 kg/ha in T^ and '̂ n 

trvatmenti respectively* 

i i j Soil depth 22*5 to 45 omai At th i s depth i e lgni-

fioant difference in the phosphorus content of so i l vas 

observed with values raiding froo. 8*47 Icg/ha in T̂  tre .tment 

to 8*49 k^ha in 1'̂  treatment, from Dh^ t e s t i t i s quite 

clear that except ^.f X and 1 . treatsents in a l l other 

izeutments significantly higher values are recorded. 

t) Potassiug 

i ) aoil depth 0 to 22.5 cm: Significant difference in 

the potassium content of the soi l due to the treatments ves 

observed. The values ranged from 319.5 kg/ha in ^. treatment 

to 321.7 icg/hain T^ treatment. Ihe D»K test indioated that 

a l l other treatments vere signif ioai t ly higher compared to 

T. treatment only. 

i i j '^oil dttpth 22.5 to 45 oas *^re also there vas s i ^ i -

fioant viifferenoe in the potassium content of the soil .^he 

values ragged fra. 15^-8 kg/ha in T treatment ^ 160.9 kg/ha 

in t^ treameiit. iYom LvÛ  tes t i t i s clear that ^g^nd X̂  treat­

ments were s i ^ n i f i c ^ t l y higher than a l l other treatments. 

Ihere vas no significant uifferenct between X., T.and X- treat­

ments! ^» an^ '̂ 2 treatments and Eunong T t̂ '^-t T^ and 1' treat­

ments. 
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i) Soil d^pth 0 to 22,5 oat ihere was no aignifioant 

dlffsrtnot teetwteo troatnenta. All tha treatmanta have ra-

oordad tha awia yalue ol 6*8 me/lOO g soil* 

11} ^oll darth 22 »3 to 45 ont Kara alao thara vaa no 

algnlf loant dlffaranca dua to traatmenta. All traatments hava 

raoordad tha aamf̂  valiia (6.2 ma/lOO g s o i l ) and was s l ight ly 

laaa than io 0 to 22.3 om depth. 

h; ExohaPfioabla Magnaalum-

^ ) Soil depth 0 to 22»5 OIH» ^ha axohaogaatla magne-

aliHQ oontant of so i l aid not dlfter aignifiountly d'̂ a to 

traatments* The valtiea ranged firom 0.40 maq/lOO g so i l in ^.t 

'x and T treatments to 0.42 naq/lOO g aoU in treatments 

l^t Q̂ and '1^. Traatmenta T *̂ T and 1^ have raoordad 0.41 

maq/lOO g s o i l . 

l i ) Soil depth 22>5 to 45 Qm> Jtiare also there vas no 

signifioast diflarence betwten treatments, ^̂ sâ  kll 

traatments have reooroed tha same value (0*4^ me^lOO g s o i l ) . 

1) AvulXable sulphur 

i ; Soil depth Q to 22.5 on a Ihere was no s lgni l loant 

differense In the arallabla sT'l^hur oonteot of s o l i d̂ io to 

treatiuents* Iha loveat value ji of 0.0039 par cent vas recorded 
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by 1^ and highest value of 0*0044 p«r cent by T^ trtatmenti. 

i i i ^oil derth 22>5 to 45 oai ^t9 aleo ther^vas no algni-

lloant difforence between treatittnts. X. trontment recotded 

0.0054 par cent and I^ txeatiaent rooorded O.OO36 per oent. 

4.07. it) i^ffeot of awlphur and irot&ssium appllo^lon on the 

ph>8i0£il and ohemloal properties of so i l pertaining to Carrot 

plot are prosented î n lable 9* 

I ) Soil depth 0 to 2^*5 OMI Xho pH of the so i l differed 

slgnlfioantl^ due to treatmente.Tho values ranged froD 6.0 in 

1 - , Ig and Iq treatoaents to 6.2 in ^j^, "ig '^^ ^3 treatments. 

Ihe IMi t e s t revealed that treatments T-, X and ^^ vers s igni ­

ficantly lover than a l l other treatments* Treatments T. to f^ 

were significantly lower compared T t T^ anc ^. • Treatments 

l» to X. were signlf ioantly lower then other troataents. 

I I ) Soil depth 22*5 to 45 ona> Ihere was no significant 

difference in pti values of so i l at this deptht due to treat* 

nents* pH value of 6*03 was reoorded l a T̂  6.07 in ^Q and 6.1 

in a l l other treatments* 

bj i:»leotrical conductivity 

The eleotrioal conductivity of the s o i l in 0 to 2^*5 on 

depth did not oiffer signif icantly due to treatments* The valnei 

ranged from 0*17 a^mhos/om in T to 0.20 m*mhos/om in T̂ « I^ 

ana 1 , treatments* 
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I«tol« 9< i^tt^ot of sulphur aad fotasslua appXioatlon on tho Ihysloal and Chomioal Proporties of tho Soil from Carrot Hot 

Tr 

'^l 

^2 

h 
h 
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^'9 

eatc ienta 

^0 

^0 
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^1 
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«2 

^2 

^k 

^1 
Kg 

S 
H 
H 
H 
^ 1 
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H 
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A 
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6 . 1 
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6 . 1 

o . C 

o.O 

6 . 0 

« 
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PH 

B 
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6 . 1 

6 . 1 

6 . 1 

6 . 1 

6 . 1 

6 . 0 5 
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MS 
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i ^ l e o t r l o a l 
o o n d u c t i v l t y 
mfflhO£/om a t 

2 5 % 

A 

0 . 2 0 

0 . 2 0 

0 . 2 0 

0 . 1 9 

0 . 1 9 

0 . 1 9 

0 . 1 8 

U.18 

0 . 1 7 

MS 

0 t o 

B 

0 . 2 0 

0 . 2 0 

0 . 2 0 

0 . 1 9 

0 . 1 ^ 

0 . 1 9 

0 . 1 9 

0 . 1 9 

0 . 1 8 

* 

c:c:.^ cm; 
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oarbOD 

% 

A 

0 . 7 1 

0 . 7 1 

0 . 7 1 

0 . 7 1 

0 . 7 0 

0 . 7 1 

0 . 7 » 

0 . 7 1 

0 . 7 1 

H5 

B 

0 . 6 8 

0 . 6 8 
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0 . 6 8 

0 . 6 8 
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US 
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0 . 4 2 
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HS 

B 
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KS 
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A 
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KS 

B 
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0 .0036 

0 . 0 0 3 6 
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In tbe s o i l depth of 2i£«3 to 45 om the elootrlcal oon~> 

fliuGtivity has shown a si^Difioasit diffarenoe dua to treat* 

menta* Ihe vaXues reoorded ranged from 0,18 nushoa/em in TQ 

traatiijent to 0.20 mmhou/am in l . t '^.. and l.tre^^tments* All 

othar treatments have reoorded 0*19 nmhoa/om. EKR tes t has 

inoioseted that onl> t„ treatment was s igo i f l c ntly lower than 

a l l other treatments* 

0) Crfzanxo Carbon 

1) At 0 to 22.5 cm depth there was no significant diffe«* 

ranoe due to treatment* The Talues ranged froa 0.70 per oent 

ID 1^ anu X̂  0*71 per oent in a l l other treatments* 

i i> At 22.^ to 4^ om depth also there was no signifioant 

diffarenoe due to treatments. In this oase a l l treatments have 

reoorded the same organio oarhon content of 0.68 per cent* 

^^ Available nltroaeq 

i) At 0 to id<:.3 cm depth signif icant difference in the 

available nitro^ien content oi the so i l i due to treatmentst 

was observed. %ne values ranged fjroa 3^1*3^ ^^ha in ^^ to 

321.67 Ifg/ha in 1\ treatment. In this ease also the nitrogen 

content of the soi l decreased with inovease in sulybur and 

potassium applicationfi. Ihe DMH tes t indicated that only Tg 

and T^ were significantly lower than al l other treatm^its. 

ihere was no aiiiererice among '•*•-» ^ and x_ I ^p » '̂ ^̂  '^i* 

and i^l '̂ «f '^A9 ^̂  ano '^^ treatments and between ig and T-

treatments* 
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i l ) At 22.§ to 43 oa depth also* aigninoant dUferenoc 

dtje t o treatifiente was obst^rved. Xhe valnes reooidad ranged 

from 321.30 W h a l a 1^ to 321*70 kg/ha la '̂ .̂ Hate also tho 

saine trend of decrease in nitrogen oontent of the soi l with 

inorebise of sulphur and potassitim application vas observed* 

mn t e s t revealed that onl> T» treatment was slgnif io antly 

lover than a l l other treatments. There was no differenoe 

among a^, T t̂ ^^ and 1^; l^f T^, 1^ and l^i T^, l'^, 1^ and 

1 , , a-» Tg and T̂  | 1 . , l^and 1-and T,; 1- and T. treatn^nts. 

• ) Available ghosohorus 

1> At U to ^Z^3 Offl depth* there vas no significant d i f l e -

renoe due to treat£asnte« In availabLe phosphor^is content of 

•oil .Xne values rangad from 19-59 kg/ha in T̂^ plot to 19.63 

kg/ha in Ig plot* 

11> At 22.3 to 43 cm aepth^eignifloant differenoe of 

available phosphor^is oontent of the soil* due to treatments 

vas observed* The values rangeu from 8.48 kg/ha in 1. to 8.33 

kg/ha i n Ig and 1^ treatments. WiR t e s t indioated that T, and 

T^vere significantly higher than 1^9 T^, T, and T. treatments. 

Xhere was no difference In treatmetta T-» l^t 'l« and 1. • There 

vas significant difference in -̂ t̂ T , T , t^ and t compared to 

I^; Tc» Ig» Ig and ^̂  oonpared t o l^j T̂  and T^ compared to 

T and T.. The differences among T., 1.^ T , X. and Ig vers not 

s ignif icant among themselves. 
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i ) At 0 to 22*5 on depthi the •xohazigeable potasslnm 

oootent ol soil difforod signlfloantXy due to treatments and 

the values raqged from 3X^*5 kg/ha io T̂  to 321.7 kg/ha 1B 

^^. i-he X̂ ^ t e s t Inaleatod thett except '̂ ^ and ^^ treataenta 

a l l other txeatmenta vere s lgnif lo antl^ higher In value oon-

pared to ^^- ^11 other treatments did not show signif icant 

differences eaong themselves* 

i i ) At 2^*^ to A5 Offl depth also s ignif icant differsnoe 

was observed. *lh% valines ranged froo 159*8 kg/ha in T̂  to 

160.9 kg/ha in T^ treatment, i'xwm sm t e s t i t i s quite clear 

that onl^ ^£ ana ^g treatments vere s ignif icantly higher than 

other treatments. There was no difference among I . , T and 

1^1 S^, 1^ and ig l \ t ^2* ^5* ^5 *"** ^8 ^ '^a^ents . T^ and Tj 

treatments were signif icantly different from a l l other treat­

ments* 

g) i:^ohangeable oalciua 

i ) At 0 to 2^•5 om depth, no signif icant difference 

in the exchangeable calcium content of the soilfdue to 

treatments was obssrvod* All treatments recorded the Sisoe 

value of 6.8 meq/luO g. 

i i ) At 22.3 to 43 cm depth alsot no s ignif icant diffe-

renoe was observed as in the f i r s t dspth. The value recorded 

was t^k seq/lOo g, slightly l e s s than the f i r s t depth and was 

the same for a l l treatments. 
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1) At 0 to 2^.3 offi d«pth the •xehaogeatle nagnesltim 

oontont of the so i l did not differ slgnifioantly dne to 

treattDODts. Ihe values reoorued ranged from 0.40 meq/lOO g 

m t^t Ig and 'A plots to O.U meq/lOO g in T , 'i and ^^ 

plots and 0<42 mtq/lOO g in 1», Tg and ^^ plots* 

i i ) At 22.3 to 4^ cm depth also there was no ditferenoe 

in exchangeable magnesius content of soil* due t o treatments* 

All the treatments have recorded tim saaie value of 0.40 meq/ 

100 g. 

i ) Available sulphur 

i ) At 0 to 22*5 om depth the available sulphur oontent 

of the so i l did not differ significantly duo to treatments, 

^he valutas recorded rangje from 0*0039 per eent in X« to U.OO44 

per cent in T^ treatment. Ireatm&nts T^ ^^^ ^3 ^^^ recorded 

U.OO4O p^r oentf X and X have recorded O.OO4I per oent, 

1^ has shovn 0.0042 per cent and t and T. ha?e shovn 0.0043 

per cent* 

l i ) At 22.5 to 43 om depth also there was no significant 

difference in available sulphur content of the soi l f due to 

treatnents* Ihe h i ^ e s t value recorded was O.OO36 per cent in 

^5 ^^ ^9 treatii^nts and lowest value was O.OO34 per cent in 

1^ treatment, while '^^t I - and i . have recorded O.OO35 per cent . 
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CUAPTSH ? 

OISCOSSIOK 

î ulpbiir fort l l laat ion i s known to iaproys orop quality. 

Un ôr eortain oonditlons they aro iafaot nore Important to 

the growere than the iiioreHee(S y i e lds . 

With the ohjeotlw of Investigating the optimum level 

of applloatlon of s^ilphur and potassium on the yield of 

radish and oarret and to determine the effeet of these 

nutrients on the quality parameters of the orops and the 

properties of the soil* inrestlgatlons were earrled out 

with two orops at the Dlstrlot hortloultural Farm* Tumkur» 

during the kharlf season of 1978* 

5»01. lh:vsloal and <**he jical Properties of the ^oll 

I'he so i l on whloh ti:ie experiments were oonduoted was 

red olayey having more than 40 per oent olay at tooth the depths. 

Ihe so i l was s l ight ly a^ldio and the sa l t oontent was very 

low. ^he C£iC of the so l i was moderate. The nfttrlent status 

of the so l i was moderate to poor. The arallahle snlphur 

status of the soil was fair at O.UO33 to 0.0042 per oent. 

5«02. xiesronse of radish and carrot oroDS to sulrhur 
ana potaaslum applloatlon^ 

There are many reports In the l iterature to suggest 

the slgnlfioant rsBponse of orops to sulphur under d i f f e ­

rent conditions. In the present stud^^ significant d i f fe ­

rences In the yield of radish and carrot was obtained due 
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to siDXphHX and potasslnm applioationi which haa been clearly 

depicted in figure 2. Addition of sulphur at 10 ppn and 

potaasiuffi at 7^ k^heotare (i^ treatment; produced the hi^^eat 

^ieXti. Iioveat ^ielci vas ohtaiued in '^.treata^t vhere in* no 

sulphur was applied and pota^eiuaa was applied at the ra te of 

37.5 k^yha. J-i^htly better ^fields were obtained in treat­

ise nts where sulphur was applied at the rate of ^ pps. 

Aocording to Kanwar (ijS'i) s o i l s oontainine sulphur 

l e s s than 1^ pps are rated as deficient* upto 15 ppo as medium 

and i f above 13 pps as good. Huhr eĵ  a l . (1963) c lass i f ied 

s o i l s with respeot to potassium as low* medium and high i f 

they contain l e s s than 140 kg K̂ O /ha» 140 to 336 kg/ha and 

more than 336 1^/ha. As the s o i l s of Tumkur f a l l under mediijm 

to poor aategory» significant response in the yield of crops 

to sulphur and potassium application was observed* 

Harward et. al,. (1962) reported that thore i s a close 

relationship between Sf̂ lphur uptake and yie ld of dry matter* 

Conrad (1930) and oohn (1330) showed that application of 

sulphur resu l t s in doubling the yield of some of the legumes* 

Chopra and Kanwar (lbJ66) noticed s i ^ i f leant higher yields 

in groundnut by tho application of sulphur with nitro^n 

ph08|i)0rus and potash* Ĵuthuswamy and Muthukrishnan (1971) 

observed that the ftesh weight of radish roots increased due 

to phosphorus and potash application^* Aulakh e^ ^*(1977) 
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el(6«rveci that the appXioation of STilphi«r at the rate of 23 

to 30 kg/ha as gypeuiQ inoreased yield of potato tubors. 

Sonaaekhar (1980) reported that in oaae of Knolkholt nitrogen 

at ^'^3 k^ha and aulphur at 2^ kg/ha wi l l resul t in maxiaum dry 

weight of plant» peroenta^ dr^ matter and yield per hectare. 

In the present experiment alsOf a general trend of 

inoreaee in the yie ld of radi&h and carrot with increase In 

the dose of s^ilphtir and potassium was observt^dt and sulphtir 

applioation along with potaasluffi favoured the increase in 

s i ze of the roots • 

5*03• Changs in the mitrient oonoentration and quality 
parameters oi raqish anu carrot orors due to swlpht:tr 
ado potash application 

1) iJutrlent concentration of radish roots 

The oonoentration of any oonstltuentt especially l o -

organio elements in plants i s not constant nnder varlaHe 

nutritional and enviruoaental conditions* Sulphtis fert i l i t f t* 

tion i s known to create favo^irable effects for the absorption 

of nutrient 9l9s^nta due to the action of a old produced by 

the added sulphur* 

In the present stuo;y i t can be seen that there has been 

a significant increase in the nitrogen content of radish roots* 

Applioation of sulphur with potassium increased the nitrogen 

content of roots and leaves . Availability of sufficient sulphur 

usually res'^lts in the increased protein synthesis by the 
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ut i l i sa t ion of mor« and inore of syethoolBed earbohydrates by 

vay of suff icient available s»lphtir. Aulakh j ^ gj^. (1977) 

observed that in potato tubsrs the oontent of protein sulphur» 

total soluble sulphnr and total nitrogen inoreased with in-» 

oreased applioation of sulphur* 

Fathak and Bharadwaj (1968) notioed higher contents of 

sulphrirt phosphorus^ oaloium and magnesium in berseem plants 

with sulphur treatment. Dhillon ami ^ev (1978) reported that 

sulphur uptake b̂  soyabean increased with inoreasing l e v e l s 

of sulphur. The u t i l i sa t ion of applied sulphur deoreased when 

ttm dose MSB raised to 20 ppm of s u l f u r . 

I^ the present experiment also» there i s a significant 

increase in the phosphorus* oaloium and sulphtir contents of 

roots but the oontent of phosphorus and oaloltim was not s i^ i«-

fio^ntly different due to treatments* All the 3 nutrients 

phosphorus ^oaloium and snlphur behaved quite uniformly t that 

highest concentration of these nutrients was observed in the 

OAse of 1Q treatment* where both sulphur and potassium were 

applied at highest dose end the lowest value was obtained in 

t^ treafas&nt wnere sulphur was 0 ppm and potassitm was "51 >3 kg/ 

ha* A>o s ignif icant difference in the potassium and calcium 

oontent of radish was observed. 

i i ) Quality parameters of radish roots 

fill th» quality parameters l ike protein* Vitamin 'C* 

and pungency except crude fibre content of radish roots 
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differed slgnlfioantX^ due to treatmenta» An increase in the 

protelDt / itaaiD *C' and pungency of radish roots dtie to iiH 

creased application of sulphur and potassium was observed and 

i s depicted in i?'ig-3« 

Ihe reduBtion in the protein content of siXphfir defi­

cient plants has been reported ty iJuhe and l i sra , (1969)* The 

main reason for l e s s protein appears to he due to the reduo** 

tiott in the rate of protein synthesis of young flowing lesnrest 

res'jiting in the depression of yield oontri\:uting factors . 

Beaton e^ a^. (1971) adduced that aulphtir f er t i l i sa t ion 

increases the protein content of plants as proteins contained 

sulphur* llauots need sulphur to synthesize protein and when 

adequately supplied with sulphur» wil l contain more proteins 

than plants without adequate sulphur» In the present study 

h i ^ e i t protein was acounulated in TQ treatment where hoth 

sulphur and potassium were applied in adequate amounts• On 

the other hand least protein aootmiulation was observed in T. 

treatment where tneare was no addition of sulphur* Duhe and 

iJisra (1969) reported that sulphur dbficienoy reduced the 

growth of plants , yieldf quality and protein content of the 

seeds in peas* Blaokgram and Groundnut. Somasekhar (1980) 

reported that the quality parametre of the stem tuher 

(ivnolkhoi; such as asoorhio acidf crude pretein» ash content 

and nitrogen content of the leaves were most favaourahly 
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Influenoecl ty the highest l«vela of nitrogen at 223 kî /ha and 

•uXphur at 25 kg/haotare. Though the crude f l tre content of 

the a roeta did not differ aigQifioantly» appreciable in­

crease in the orudefitoe content was deserved in Tg treatment 

ecKBpared to I . treatment* 

Xhe ascorbic aold content (Vitaisln G) of radish roots 

differed signifioantly due to treatments. Vitantin C con­

tent of the roots varied with the amount of sulphur supplied 

and the hi^est ascorbic ifiia content was observed in T treat­

ment and lowest in 1, treattsent. î harma et al*(1976) reported 

that the sulphate present in potassium sulphate increased the 

ascorbic acid content by 2*7 mg/lOO g of fresh weight of 

potato tubsrs* 

Ihe pungency of radish roots meaŝ nred in tertas of per* 

oentage of allyl-iso-thlooyanate differed significantly due 

to treatments and the values ranged fr(»B 0.18 to 1.13 per cent* 

^his clearly indicated that the percentage of allyl-iso* 

thioeyanate accumulation a is directly proportional to the 

quantity of sulphur *!noi potrô Sftww ^.ffkiJi,. 

iHisra and Keshavaprasad U!:̂ 66) reported that sulphur a t 

100 pouniis per acre increased the all^l-propyl-dlsulphide con­

tent of onions which is r esponsible for the pungency of onions. 



79 

i i i ) ^ t r i e p t conoeatration ana quality parazaetcrs 
pf radjgh Xeayea 

^ignifloant differences in the nitrogent phospborus* 

sulphur and prctein oontent of radish leaves was observed 

uue to sulibur and potassl^im applioationfkf iDTit the potaseiumt 

oaloium and magnssluiii oontent of the leaves did not show any 

s i ^ l f l o a n t alfferenoe* The Inorsased nitrogen and S'llphnr 

accumulation in leaves may be d-ie to the absorrtion of nors 

of these nutrients. 1 his has been made possible by the creat­

ion of favourable conditions for the absorption of the as 

elttients* '̂ he increased concentration of srvlphur was because 

oi the added sulphur. Ihe increased protein coiiint was be­

cause of the added sulphur* -̂ he increased protein content was 

because of the increased uptake of the nutrients and the 

synthesis of more of carbohydrates by photosynthesis and i t s 

conversion to proteins by various setabollo ac t i v i t i e s of the 

plants. 

Ihough the / i taain 'G* content of leaves did not differ 

significantly» appreciable increase in the ît&roin *C* ooẑ -

tent of radish roots vas ob^^erved due to insreased sulphur and 

potassium application* 

it) ^ t r i e n t concentration of carrot 

S i ^ i f l e a n t increase in the nitrogeni calcium and su l ­

phur content of carrot due to sulphur and potassium applica­

t ion! was observed but tmxe was no significant difference in 

the phosphoruSff potassium and siagnesiTim content of the crop. 

In a l l the treatments increase in the nutrient content with 
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the iooreased sulphur ana potasaiuB applloatlon was observed 

as in theo ase of radish* '-l-his may Xe baoause of the creation 

o£ favoTirable conditionn in the s o i l vhioh help in the uptake 

of many nutrient elements and due to better ffletabolic aotiTi-

t i e s of the plant system. 

r) Quality i;arameters of qarrot 

*^ignlf ioant increase in the proteini vitamin *C' and 

j^-Carotene content of carrot with incraased application of 

sulphur anci potassium was observed* Ihere was however > no 

s ignif icant aiffarenoe in the crude fibre content of carrot* 

All th is has been clearly depicted in Pig*4* 

^he increased ^ Carotene content of carrot with in« 

creased sulphur and potassium application^ may be because of 

the role played particularly ty sulphur in i t s synthesis and 

acoiBsulation* 

5«04. Changes ih the s o i l propartiee d'Te to sulphur 
and potassium applications 

i) Kadish cror̂  plots 

a) 0 to 22,5 cm depth* There was significant difference 

in the pH values of the so i l with increase in the quantity of 

sulphur and potassium iqpplied* This decrease in pH values may 

be due to the conversion of applied sulphur to sulphuric acid 

which increased the hydrogen ion concentration of the s o i l . 
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Ihe •I totr ioal conuuotivity Talti* of the coil does not 

shov aa^ signlfioant dltterenoe due to treat&ienta and thu 

valutis v«re lass thai 0.2 nllllmhos par om. Iha organio oarbon 

content of the so i l alao did not x <Jiff®r aignifloantly dtw 

to treatments and the values ranged froa 0.70 to 0.71 per -

oent. -̂ here was aignifiobint difference in the available 

nitrogen oontent of the soi l due to treatments* There vas a 

general trend of decrease in the nitrogen content of the so i l 

with increase in the quantity of aulphur ana potassi^ia applied, 

t h i s may he due to the enhanoed root growth and matabolio 

activity which mtght have depleted nitrogen from s o i l . 

Ihere was no significant differenoe in the available 

phosphorus content of the so i l and the values raided from 

1^*63 to 19*6^ kg/ha« Ihe potaasitim content of the so i l 

differed s i ^ n i f i c ^ t l y due to treatments* There was a gradual 

increase in the potassium content of the so i l with Inorease 

in the quantity of potassium applied* No significant differenoe 

in the calclumt magnesium and sulphur oontent of the so i l 

was observed due to treatments* 

b) 2^.5 to 45*0 cm depth: The pH of the so i l did not 

differ signixioantl^ due to treatments* Here a l io a general 

trenu of decrease in the ph of the mil with inorease in the 

quantity of sulphur and potassium applic^d* wae obs^ved* In 

case Qi e l ec tr i ca l conductivity there was a significant 
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oifftrencQ ctue to treaVients. 'ihere was no slgnifioant di f fe-

renoe in tne organic oeorbon content of the so i l and almost 

a l l th« treatments recorded the same valtie. 

the nitrogen content oi the soi l differed signif icantly 

dTie to treatments, iiere also a negative trend of deore ise in 

the n i tro^n content of the s o i l with increase in the quantity 

of s'llphur and potassium applied was otserved. The phosphorus 

and potassiTim contents of the so i l also differed significantly 

due to treatments* Xhe increase in potassium content of the so i l 

was because of the applied potassium. There was no significant 

oifierenoe in the exohaigeable calcium* exohan^able magnesiT:nn 

and available sulphur content of the soi l due to treatnenfts. 

l i ) Carrot tfrop Plots 

a) 0 to 22.5 cm depth: Xs in the radish riots here also 

there was significant difference in the pH» availatie nitrogen 

and available potassium of the soi l i and no significant d i f fe ­

rence in the electrical conductivity* organic carbony available 

phosphorus* exchan^^eable calcium* exchangeable isagnesium and 

available sulphur content of the so i l . The treatment effect 

was almost siizii l^ to that in the so i l of the radish plot . 

b) 2^.5 to 45 cm depth; î ere a lso similar trend of re­

sults wer© c*tained as in the o ^̂ se of aoxl in radish plots* 

ih i s may be because of the fact that the plots are adjacent 

to each other. 
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It has teen found that when sulphur i s applied as 

elemental sulphur- or in s^ilphate form t o the soi l there v i l l 

toe a deorease in aol l pH whioh exerted oonsiderable influence 

on thB aTailahiiit^ ol other nutrients (Bertranson et̂  al*» 

1954J. 

Bhaxathsingh and Mahendras^ingh (197^) reported that 

sulphur avai labi l i ty inoreaeed with inoreused levels of 

sulphur irreapecti^m ol i t s source tiut decreased with in-

oreusiug s o i l phosphorus oonoentration* 

5»05 Gonclusioos 

Based on the resu l t s olitaioed It oan he said that the 

crops grown in s o i l s around limkur (Lakkanapalya ser ies ) v i l l 

definitely resiond to the applio ^ i*n of S'̂ lphur and potassiiim 

It has been found that sulphur at 10 ppn and potassium at 

75 Icg/ha (T^ treatment) h^s resulted in h i ^ e s t y ie ld of both 

radish and oarrot. An increase in the nitrogeot phosphorus and 

potassium content of the or ops was otserved due to treatments. 

'•̂ he quality parameters ( -protein* Vitamin *G* and Fungenoy) 

of radish s ignif icantly increased by the application of 

sulphur and potassium at the rate of 10 ppa and 75 kg/ha in 

combination* in a similar manner the quality parameters of 

oarrot were also influenced by sulphur and potassium appll* 

cation^. A gradual increase in the \alu£S of a l l the para-> 

meters were observed with the increased quantities of sulphur 

and potassium applied* 
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5«06. JctJtturellne of vork 

X) A oomprehenBive study ahould be made to asottrtaio 

the effeot of long term jsage of aiiXihtir and potaeeiua appli-

oationa on * (a) the yielu and quality of radish aad oarroti 

(bj the so i l properties; anu (o; the resldnal effectsy i f 

any, of the applied sulphur on siiooeeding crops* 

2) ^ detailed study should he made to establish and 

olassif^^ jSoils which aze deficient and/or rich in sulphut 

and potasfiiuiQ Q.nd the yield response of oro^s gtw^n on the 

so i l s to the application of sulphur and potassitin. 

3) ^fiorts should he made to work out the economics 

of sulphur and potassium applic<^tlon on the prodiictlon of 

radish ana oarrot* 

4 ; A detailed study should be made with different 

sources of sulphur and potassium f e r t i l i z e r s and the best 

source for thBse crops should bo arrivsd a t . 

^) Similar response studies may be carried out for 

other vegetable crops l ike oalon* potato e t o . 



SUMMARY 
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CHAHEia ?I 

SUKHART 

With the objeotiv* of InveaU gating t h e optlaum Xev«l 

of sulphur and potaasiuis apr l ioat ion on tha y ia ld of radiah 

and oarrot oropa and to datarmine the affaata of theaa nutr l -

enta on the qual i ty of theaa vegetables and the propertlaa 

of the aollf investigationa were oarriadout at ^ e Diatrlct 

horticultural farnif l^jtukvUf during the kharif season of 1978* 

The exparimant oonsiated of nine traatmanta with two levela 

of sulphur (3 â d 10 ppm) and 3 lavala of potassinm (37*3» 

36*23 and 73*0 Icg/ha) and their oombinations. STilph?]r was 

applied in the form of î aotafflphoa and Î otasslMiQ in the form 

of muriate of potash* ii^oh treatment was replicated 3 times. 

Significant increase in the yield of both radish and 

oarrot was ohtainad due to sulphur and potassluni application* 

^n increasing treno in yield of both the crops with increase 

in the quantit;y of both aulphur and potassium was observed. 

ID both the crops highest yie ld was obtained In TQ treatment 

(sulphur at 10 ppm and potassium at 73 kg/ha} and the lowest 

yield was obtained In 1^ treatment where^ no stjlphur was 

applied but potaasium was applied at 37*3 ^g/ha. 

Applioation of sulphur and potassium resulted In a 

significant increase in the nitrogen» phosphorusi calolum and 

sulphur content of raoish roots but not tnose of potdissium 
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andwm^H^uttiooDtent of th« roots. All the quality parameters 

l ike ^otelB^Vitamin *C* and pun^ncy except ortide fibre 

oontent of radish roots differed significantly due t o treat-

ment8« An increase in the quantity of these parameters tas 

observed with inorsased applloatlon of S aod K and highest 

value was observed in 1^ treatnient* 

^Ignifloant uifferet»es in the nltrogeriy phosxhorTiSf 

sulphur and protein oontent of radish leaves was observed 

btit the potasslTimy oaloium magnesium and Vitamin *0* oontent 

of the leaves did not shov any Bigniflocnt diflerence. T^ 

treatment (sulphur at 10 ppm and potassium at 15 kg/ha) re­

sulted In highest nitrogent phosphorus.sulphttr and protein 

content of leaves* 

In ease of earrot* signifloant differences in the 

nitrogen,caloium and sulphur oontent due to snlphur and 

potassium application was observedf but not in o^^e of phos* 

phorusi potassium and magnesium oontent of the erop* An in-' 

orease in the values was observed with increase in the 

quantity of sulphur/applied as in case of radish. 

<̂ he proteint Vitamin *C' an^ k-Oarotene oontent of carrot 

(quality parumet«irs) also increased significantly with iiw 

creased application of sulphur and potassium. However, no 

signifloant difference in the crude fibre oontent of oarrot 

due to treatments was observed, tg treatment gave highest 
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TAlt3«s of protelni Vitamin C and |d'-Carotdn« content of carrot 

oompared to oth«r treatisenta* 

£io drastio ohaqge In the phyaloo-oheioloal and ohemioal 

propextles of the so l i was obsexTed at toth the depths (0 to 

22.5 and 2^*5 to 4^.0 o a j . ^ignlfloant dlfferenoes in the pH, 

ayallahXe nitrogen and ayailahle potaaaiuB) content of the 

s o i l was oteerred hut there vas no s ignif icant difference in 

the e l ec tr i ca l condt}otivit^« aTallahle phosphornst organic 

carhon» exchaqgeabXe calcium and magnesium and available sul-

I^ur content of the so i l due to treatments* 

^he stud^ has shown the effects of varying levels of 

sulphTir and potassium application on the yield and quality 

of radish and oarrot crops* ^further need to work on the long 

term effect of these nutrients and their residual effect to 

be studied has been Indicted* 
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Ration chart for soil t«st data in India 
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Low 

Category 

Medium High 

!• Ayallatle Nitrogsn B«low 2^0 2 3 0 . ^ Above 500 
(lotinds/aore) », " 280 J (280-560} ( " 56O) 

2* Available Ihoaphorus i^elov 20 20.^0 
(I'oOcJUownds/acre) ( " 22.40) t22.40 to 2^5 56.00) 

Above 50 
( " 56.00) 

3 . Available Potash Below 125 125-300 Abow 3OO 
U20)(ioiincifi/aore> ( " 140) (140-336) ( " 3 3 6 ) 

• Organic oarboo 
(per o^nt) 

Beiov 0.5 0.5 to 
0.75 

Above 0.75 

Notei Values in parenthesis i sdic^tes valines in 
Jcfe-s/ha 

Sourccj hijhr»<i.i^. gi£_i-» 1:̂ 65» "Soil t e s t i n g i n India" 
tJ.U Agency for In ternat ional I'evelopment 
Mission in Indiat hev i>elhl. 
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iuffoot Of Sulphur and JrOtaBsium appl ioat ion on the 
^leld of Kadish and Carrot 

£l.No.of ^ He ld ot Yield of car ro t 
treatment ^ '«*^^«°* radish in kg/ in kg/plot 
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h 
»2 

h 
\ 

h 
h 
h 
h 
h 

» 0 ^ 

'oh 
SoS 
hh 
hh 
« i S 
'2h 
Sg Kg 

hS 
'f Test 

4.00a 

4.25i> 

4.430 

4.5O0 

4.75d 

4.95a 
5.08©f 

3'23U 

5.55g 

3.46a 

3.49a 

3.52a 

3.54a 

3.62ab 

3.70bo 
3.75cd 

3 'S4ae 

3.920 

« * * " 

£iote: dotations indio . te s ign i f i can t differenoee «- in t h i s oase 
increase in ^ield - d'»e t o t r ea taen ta . 

I r i n c i p l e ; a ) haoh treatir<:fnt i s cooepared t o the other of higher 
values . Ho the sa^e notation eontinifea t i l l the 
next valnfe la s ignif ioent ly d i f f e r e n t . 

b) binoe values are a r r a r ^ d in asoendiqg order* 
before anal^siSi notation ' a ' indioates leas t valne 
If 2 or more treat^ients oarr^ the sane notation, i t 
shows tha t they ara not s ignif icant ly different 
to each other, when 2 or 3 notat ions are cerried 
by the same treatment» i t shows tha t there i s no 
s ign i f ican t difference aa;ong the treatnients 
ca r r^ in^ the notat ions inuivldnally or othervisef 

inoloicing that treatiLcnt. 

example: a> JLjelci of uaaish: i i treatment shows t h e l e a s t yield 
of ~i,QO kg/plot mZ notation 'a* ia given, ^he 
yie ld of 4*25 kg/plot i n lo treatment i s s l ^ l -
f ioant ly different froa i'x and i s given notat ion 'b*. 
do i s notat ion ' c ' for T~, .^ there i s no d i f fe-
renoe between 1« and 1^,•'both carry notation ' o ' . 
Xc o a r r y i i ^ notation 'jL* i s s i ^ i f i o ^ t l y different 
oyer IA* 15 i s s i ^ i f leant over Tc and carr ies 
notation *e" . 1^ and X̂  are the safie ooii^pared t o 
each other and so oarr^ notat ion ' e ' » So are TyanS 
Xgoarr^ing notation *f• . ^0 a l so Ig An T9 which 
are the same and carry notation *g*. 

•.Oontd•• 
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Appeof^is I I 

to) xlt ld of Q a r r o t : Comiareci to T , 1 , T- and T^ 
tr&atiijent8|l'c 1& s i ^ i f i c a i i t l y different . T h e r ^ 
fore I , , "̂ p* 3 '^"^ •*'4 ^^^^ notat ion ' a ' and 
Tc oa r r i c s notation ' b * . Uoapared to T< t r e a t -
meat T- l a not s i g n i f i o ^ t l y d i f fe rent and so 
^e oorr ies notation *a* also« xtirther X̂  ano T^ 
carry notation ' b ' t T^ and ^^ oarry nota t ion 'KS 
' 0 ' , ly ana ig carry notation 'd* and Tg arjd ^Q 
notat ion *e* i n d i c u t i % tha t t h ^ e i s no uiffe-
rence between thoae car ry ing sloiilar notations* 
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I9 / 5-35 

^1 

4.00 

-

-

-

-

-

-

. 

^2 

4.25 

to ,25 

-

-

-

-

-

— 

h 
A.45 

U.45 

*0.20 

-

-

-

-

. 

h 
4.50 

0.50 

0.25 

0.05 

-

-

-

-

'? 
4.75 

0.75 

o.$o 

#0.30 

*0.25 

-

-

-

•^6 

4.95 

0.95 

0.70 

0.50 

0.45 

*0.20 

• 

«. 

^7 

5*06 

1.08 

0.83 

0.63 

0.58 

0.33 

0.13 
. . 

"̂ 8 

5.25 

1.25 

1*00 

0.80 

0.75 

0.50 

*0.30 

0.17 

^ 

5.55 

1-35 

1.10 

0.90 

0.85 

0.60 

0.40 

^ . 2 7 

Ij^ / 4.00 

X2 / 4.25 

Tj / 4.45 

T^ / 4.50 

T5 / 4.75 

Ifi / 4.95 
iy / 5 . ^ 

iielci of r a d i s h MS3e « 0.01 
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1̂ 2̂ h 4̂ S 6̂ h 8̂ '9 
5.46 3.49 3.52 3.54 3-62 3*70 3-75 3.84 3 .92 

Tĵ  / 3-46 - 0.03 0»06 O.Oe *0.16 0.24 0.29 O.38 0.46 

Xj, / 3.49 - - 0.03 0.05 ^0.13 0.21 0.26 0.35 0.43 

T- / 3.52 - - - 0.02 -^0.10 0.18 0.23 0.52 0.40 

T4 / 3-54 . - - - 0.08 *0.16 0.21 O.3O O.38 

T_ / 3.62 - - - - - 0.08 ^0,13 0.22 0-30 

T^ / 3.70 . . . - - ^ 0.05 *0.14 0.22 

trj / 3.75 -, - - - - - - 0.09 *0.17 
Tg / 3.84 . • - - - • * - 0.08 

Ty / 3.92 • - - - - • , - . 

Ue ld of carrot MSSe « 0,003 

O 
CI 
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AiirKfiDIX III 

Kztraet from Analysis of variance tables for ^ield and 
different q^iality Parameters 

Sl.ljo* Paiameters 

X 2 

I . J^ffeot of treatuients on y i e l d 
of Eadish and carrot Qiov)s: 

a ) iiad^sh OropcU) In ^Cgs/plot 
£^leot due to lotassiuin 
i^ffeot Que to Sulphur 
ef fect Que t o in terac t ion 
of K X S 

Ul>Iia iona/ha 

\>) Qaxrot o r o D i i l ) In K^sAiot 
Effect due to potassi^ys 
Effect aue to Sulphur 
i^ffect due to interact ion 
of K z s 

(11) In l ons /ha 

I I . ^ffeot of treatiQente on tl:ie 
nutrient contents of the orots 

iX) i^it£Oj^n perq^nta^ 
a> i^dish U o o t s j 
b) Uadish U e a f ; 
0 J Carrot 

(.11) fota§s}.iim pefoerrta.p 
a ) i iadish U o o t ) 
b) Kadish U e a f ) 
o ) ^arrot 

(111) Fotassium percentaf;e 
A) Hadlsb iroot> 
b) ^adlsh ( l e a f ) 
o) Carxot 

Mean s»m of sqijares 

I'reatn^ent Mirror 

l^egrees of freedon 
8 16 

3 

• 

0.532 
2.22$ 

0.006 
12.705 

• « 

0.04 
0.28 

0.0025 
1.607 

0.0005 

0.00075 
0.0005 

0.00025 

0.00025 

0.000125 

0,00075 

4 

0.01 

0.187 

0,003 

0.053 

0.000016 

0.0000625 
0.000018 

0.0000625 
0,0000625 

0.000125 

-

0.0000625 0.0000315 
0.001 -

He-
marks 

5 

ft-» 

* » 

NS 

» « 

# « 

iO 
# # 

^» 

» » 

» # 

*« 

» « • 

NS 

-

m 
• 
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Uv) Caloium geroentagg 
mj Aadifih <root; 
b) Hadlah {ImmS ) 
o) Carrot 

a; Hadlah (root; 
t) Kaaish {Uut) 
0) Carrot 

U i j Suli;hur l eroenta^: 
a) Radiah Uoot ) 
Xi) haulsh iUAt) 
Q) Carrot 

0.000375 

0.000375 
0.0005 

0.00025 

w.00012 

0.00012 

0.0004 

0.0003 

0.00025 

0.0000625 

-

0.0000625 

^ 

-

0.00006 

O.OCUO313 

0.000025 

0.0000625 

# • 

-

« f 

^ 

-

K3 

* « • 

•« 

## 

III . i^^feot vt trfeat'itent oo the 
WTiallt̂  paraEgters of the orop: 

i ; xrotain perofetitai^g: 
a) Radish vroot). . . - O.O038 

i^lfeot dMa to potAssiuK O.OO9 
-Xfeot due to milphur 0.0285 
Kffeot dtie to Inter­

action of K X S . . 0.0132 

Effect d!i6 to potasalTiK 0.0027 
effect dua to aulphur 0.106 
/I'ffsot due to inters 
action of K x S 0.0007 

c; ^^rrot . . 0.00381 
i-ffect due to potaseitim 0.C09 
i:.ffeot ona to euiphur 0.0285 
i:.ffeot due to izstar-

aotion of ii x S . . i^.Ol32 

HS 
»# 

NS 
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Appendix I I I - (Conto*) 

«5 

1 1 ; V l t a c i n ' 0 ' CfflM/l(AJ Si) 

a j iiadlsh ( root ) 0,532 
i:Xf6Ct due tu potassium 
Kffect dtie to suXphtir 

iiffect dne to interdot lon 
of K X S 

^) fiadlsh ( l e a f ) 

O) CflJTOt 

£>f£eot drie t o Potassium 
î ^ffeot dijo to srilphur 

iiXfeot due to in teraot ioo 
of K X S . . 0,05 • 

(111) T̂iPKefiO^ perqenta.fe;e In Aadlshi 0,0006 
bffeot due t o potassium 0.035 flxMii «« 

iiffect due t o sulphur 1.56 •» 
Effeot due to In te r ­

action of ^ X S 0.0U5 «• 

3.83 
157.0 

0.47 

47.723 

-

0.11 

0.59 

26,846 

0,015 
-

* * 

• « 

NS 

» 

» * 

» » 

iv) lb -Carotene fie^X^aib 
I In Carrot iarrot 0.0002 

Effect due to potassium 6.269 - •* 
Effect due to sulphur 27.865 - »* 
i:iffect due to i n t e r ­
ac t ion of K X S 0.269 * *« 
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Meteorolo^OcJ. uata shoving daily maxim ĵim and mlniiDriQ temperatnres and r a i n f a l l 
aurifle; the period of c j l t i v a t i o n of u a d i ^ aid Carrot crops (10th Aijg,lS78 t© 
l^th i.eot$Biber 1^78) as reooruau at iQiakur Observetozy 

^attt 

X 

OX 
02 

o> 
04 

0 5 

06 

07 

iM 

09 
XO 

XX 

X2 

X3 

14 

X5 

August 

jamp.^O 

2 

Zlil 

kl.l 

2B*X 

28 .x 

2 7 . 6 

2 3 . 6 

3 

2 0 . 4 

X9.9 

X9.4 

X9.4 
2U.4 

X8.4 

1978 

hainffr 

U. 

X2. 

0, 

0 

0 

5 

4 

.U 

.4 

. 0 

. 0 

. 0 

• 4 

Sep 

Li l e a p 

I'lax • 

5 

2 9 . x 
2 8 . 6 

2 8 . x 

2 8 . x 

3 0 . x 

29«ib 

2 9 . 6 

2 7 . x 

2 9 . x 

3 0 . 6 

2 9 . 6 

2 5 . x 

2 6 . 6 

2 8 . x 

2 8 . x 

teiQbez 

Min* 

6 

X8*9 
X9.9 

X9.4 

X9.4 

X9 .4 

2 0 . 4 

2 0 . 9 
2C.9 

2 0 . 4 

1 9 . 9 

2 0 . 4 

X978 

R . f a U 
(fflm) 

7 

X.2 
0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 , 0 

0 . 0 

0 . 0 

0 . 0 

4 . 6 

X7.9 7 0 . 8 

X8.9 

X9.4 

X8.9 

X.8 
0 . 0 

1 9 . 0 

October 

Temp" w 

;iax. Min. 

8 

2 7 . x 
2 6 . x 

2 8 . x 

2 8 . 6 

2 8 . 6 

2 8 . 6 

2 9 . x 

2 9 . 6 

3 0 . x 

2 9 . 6 

3X.6 

3 0 . x 

2 9 . x 

3 0 . x 

2 9 . x 

9 

1 9 . 4 
X8.4 

X8.4 

X8.4 

X7.9 

X8.9 

2 0 . 4 

2 0 . 9 

X8 .9 

2 0 . 9 

2 0 . 4 

2X.4 

2 0 . 9 

2 0 . 4 

X7.9 

X978 

H.faXX 
(ami) 

XO 

6 . 0 
0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

Trace 

0 . 0 

0 . 0 

X0.8 

3 . 0 

0 . 0 

X6.2 

0 . 0 

Novent) er 

Tomp.*0 

:^ax. 

XX 

2 9 . x 
2 6 . 1 

2 8 . 1 

2 6 . 1 

2 2 . 6 

2 5 . 6 

2 8 - 1 

2 8 . 6 

2 9 . 1 

2 8 . 6 

2 y . i 

2 9 . 6 

2 9 . 1 
2 6 . 6 

2 9 . 1 

Min. 

12 

2 0 . 4 
1 9 . 4 

1 9 . 9 
2 0 . 9 

2 0 . 9 

2 0 . 9 

2 0 . 9 

2 0 . 4 

l y . 9 

1 7 . 9 

X7 .4 

X7.9 

2 0 . 9 

X8.4 

X7.9 

X978 

R . f a l l 
' (mm) 

X3 

5 . 0 
0 . 0 

0 . 8 

3 . 6 

1 9 . 8 

0 . 6 

0 . 4 
0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

Trace 

0 . 0 

i)ec®riber 1978 

Temp. 

Max. 

14 

2 8 . 1 
2 8 . 6 

2 6 . x 

26 .b 

2 8 . x 

2 5 . 6 

2 5 . x 

2 4 . 1 
2 4 . x 

2 6 . 6 

2 6 . 6 

2 5 . x 

2 4 . x 

2 5 . 6 

2 4 . x 

Min. 

X5 

1 7 . 4 
1 7 . 4 

1 6 . 9 

1 8 . 4 

X7.4 

1 8 . 4 

1 8 . 9 

19*4 

1 7 . 9 

1 6 . 4 

1 6 . 9 

X7 .4 

1 8 . 9 

i e . 9 

1 8 . 4 

. f a l l 
(ffiir ) 

16 

0 . 0 
0 . 0 

0 . 0 

0 . 0 

0.0 
0 .0 
0 . 0 

0 . 0 

9 .B 

0 . 0 

0 . 0 

0 , 0 

0 . 0 

0 . 0 

0 . 0 

o 
CD 
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8 9 10 11 12 13 U 15 U 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 

29 
3 0 

31 

2 3 . 1 

2 6 . 1 

2 6 . 6 

26*6 

2 8 . 1 

2:3.6 

2 6 . 6 

2 7 - 6 

2 7 - 1 

2 7 . 1 

2 7 . 1 
2 7 . b 

2 7 . 1 

2 7 . b 

2 8 . 1 

2 8 . 1 

i y * 4 

1 9 . 4 

1 8 . 9 

l y . 9 

1 8 . 4 

1 9 . 9 

1 9 . 4 

1 9 . 9 

1 9 . 9 

1 9 . 9 

1 9 . 9 

1 9 . 4 

1 9 . 9 

1 9 . 9 

1 9 . 9 

1 9 . 4 

0 . 6 

3*6 

0 . 0 

0 . 8 

1 1 . 2 

6 . 0 

5 . 4 
2 . 0 

0 . 2 

0 . 2 

0 . 4 
0 . 0 

0 . 2 

0 . 6 

0 . 0 

0 . 0 

2 6 . 6 

2 8 . 1 

2 9 . 1 

2 9 . 1 

2 8 . 1 

2 8 . 6 

2 7 . 1 
2 5 . 6 

2 5 . 1 

2 7 . 1 

2 7 . 1 
2 7 . 6 

2 7 . 6 

2 8 . 6 

2 7 . 6 

1 9 . 4 

1 8 . 4 

1 9 . 9 

1 9 . 9 

2 0 . 9 

2 0 . 9 

2 0 . 4 

1 9 . 4 

1 9 . 9 

2 0 . 4 

^0 .9 

1 8 . 9 

1 9 - 9 

1 9 . 9 

2 0 . 4 

0 . 4 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

1 . 4 

0 . 6 

0 . 0 

0 . 0 

1.& 

0 . 8 
9 4 . 0 

0 . 0 

1 0 . # 

1 . 2 

2 8 . 1 

2 8 . 6 

2 9 . 1 

2 8 . 1 

2 6 . 6 

2 8 . 1 

2 9 . 1 

2 9 . 1 

2 9 . 1 

2 8 . 6 

2 9 . 1 

2 9 . 1 

2 8 . 6 

2 8 . 6 

3 0 . 1 

2 8 . 6 

1 7 . 9 

1 9 . 9 

2 0 . 4 

2 0 . 4 

2 0 . 9 

2 0 . 4 

1 9 . ^ 

1 9 . 9 

2 0 . 9 

2 0 . 9 

2 1 . 9 

2 0 . 4 

2 1 . 4 

21 »9 

2 1 . 4 

2 0 . 9 

0 . 0 

0 . 0 

2 3 . 6 

2 4 . 1 
4 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 2 

0 . 0 

1 .6 

TxaoA 
0 . 0 

0 . 0 

0 . 0 

0 . 0 

2 9 . 1 

2 9 . 1 

2 9 . 1 

2 8 . 1 

2 8 . 1 

2 8 . 1 

2 8 . 6 

2 8 . 1 

2 8 . 1 

2 5 . 1 
2 6 . 1 

2 6 . 1 

2 9 . 1 

2 8 . 1 

2 8 . 1 

1 7 . 4 

1 8 . 9 

1 8 . 9 

1 6 . 4 

1 5 . 9 

1 6 . 9 

1 6 . 4 

1 5 . 4 

1 7 . 4 

1 9 . 9 

1 8 . 4 

1 9 . 9 

1 7 . 9 

1 4 . 9 

1 7 . 4 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

0 . 0 

Trao« 
0 . 0 

0 . 0 

0 . 0 

0 . 0 

0000 

h^ ooi)rt«s> ot; India M«t«orolo£ioal i)epart ..out, (iovernment of India* Meteorological Centre* 
iralaoe i\oad> Bangalor9-560 001. 


