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INTRODUCTION 



!'be population exploaion In recent y .. re 1n the 

" ... loplDq aouatrle. like IncH .• baa tbrovrr a abelleave 

to 6vrlcultucal .elentl ••• to oro. .ace and .ore food, 

fuel and flbn. 'or tbe population In India whicb 1, 

11kely to touch tbe fi9\11"e of about a bll110a at t he end 

of tlU. aeDtawr, tbtil "tio .. l C.-1'l!lon OIl Aqrlculture 

_pM.iud the De4td for proCJuciD; annually 22$ mlllOD 

tonne. of food Qrala. by tbe yea&"' 2000 A.D. CYada." 19M). 

MlDaQ the .ffeotl.,e inputs for 1nt.nai.,. an4 

,uoceaaful CI'OP product1on, tbe f.rt111 .. rs wnicb playa 

vltal rol., •• pecially tbee •• upplylno the .eet benetle1.1 

.1nol. factor-nitrog.n, .be d.flelency of whlcb a~t 

aDiv.r .. lly 11l81t8 CI'OP p&"Oductlon bay. been ODe of the 

... jor concerD' of loll ttele"tleta for _Ill' yea .... 

The efflciency of aitrogeD ut111 .. tlon by .aet of 

the .... bl. cereal crop •• eld. _..tta SO per cent. 'or 

\1P1.e~ irri9ated croP' the utili_tlon 01 nitrOCleD 

v.nerally varied f~ SO - 10 per cent (Dbar, 1981). 

Tbe trop1cal aDd eUb tropical eU-t. pr:evalliDq ln the 

eountcy 89Qra •• t. tbe~.lt_tlOD by enhaoc1DQ ".n1trlfl­

cetl0D aDd l .. oblD9 10 •••• of Ditl'0gen. 
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Bffiei •• t altrogen utilization i8 the key to the 

solution of the ~1e.. concerned wltb hl~h crop produ­

ction II"', aini.l polbltlOD and eD81'9Y con •• nation. There 

1. cona l".rClble .cope for incr ... ln; tbe recoYel'1' of 

'ertili_r D1troven according to avroaU .• tic eonditlcma 

of the ..... and 1 ... 1 of --0..... Conslderlnv tbe .DDuel 

f.rtili •• r con8uaptloD of 16 s111ion tOllneJI by 2000 A.D • 

• n incr .... of one per cent recovery of nitroqen vl11 result 

ln reCO'lery of ODe to two lakh tonne. of tb. nutrient wbich 

wl11 be equl.aleDt to sore thaD 0" .tllion tonne of food 

vraln (Ya6av, 1~84). 

~be rece.t eDer91 crl.1., the bl0h cost of tbe 

nutrient nltrogen and its low recovery, warrent that 
be 

..... arch ehould ... cUl'ectea towards .... unftQ the -onitUt!. 

of 10 •••• of nitrogen anc5 identifyinQ cau.es and/or d ... lot)­

ilWJ practic •• that wl11 redUCe loa ... aDd lncr .... the 

.ffici.ncy. 

Sinee nitrogen 1. a .obile nutrient lt is lost fra. 

uncroPped a. vell .a ccopped laD4s thl"owirb seYeral 

.ecben1_ like leacbin;, vol.t11i .. tlon, surface run off, 

denitrifloatlon aDd "'crobtal .... bl11 •• tlon. The Us. of 

.~ r.lea •• nltrogenoua f.rtili .. rs aDd nitrification 

lnhibitors, ~h't reduce the activity of nitrog.n in solution, 



we.... fou.~ to be .ffectl.. ln r~uciD9 the.e type_ of 

lo •• ee. 

Alter th. di8Co.ery of nitrification inhibitory 

proPerty of a-ae"_ (O_i89, 1962a) .... e-ral synthetic 
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cbelaiCt 1. and inditen .. _tu1als wera tested and .cr .. ~ 

for th.lr nitrification iDbibltiag oapecity. If tbe nitri­

fication inhibitors are to be recoaaended for field 

application, tbey have to b. cheap and abuntlently a.ailable. 

'l'he hiVD cost and 11la1tted •• ailability of chemical inhibitors 

preclude tbeir laZV. _18 u •• end ..... rcb for ch_p, 

iOO1geo0\l8 sources bas becc:.e nee .... ry • 

.. iDa et al. (1911) _d. a break-throuQh 1n this 

lla. of r .... rch by r .... l10; the aitr1fioation iDhlbitory 

property of aeetoDe extract of dried ..... 'kernel aDd 

later the nitrification 1Dbibltory capacity of non-edlbl. 

oil cakes was identified. "be oil .eed cru.hing industry 

fac •••• rlous problelu 1n MDdllD9 aDd dispo •• l of bu1k7 

nOft-e(!1ble 011 cake, I which"s low _mula1 value. HeDCe 

the progre.. of thi. 1Dduatry 18roely depen& on the 

ut111 .. tion of this product. 

In "ell •• rated upla". of lterale, with its bua1d 

tropical clillat., Ditrlflcetlon tau. place f •• t, r •• ultiaq 



the 108. of _jar pan 01 Il1trooen 1n the hea", rei nf, 11 

recelYed. In a at. • ." dilf.re. noa-edlble oil ceke. at 

different ratiOS of u .. to De •• callie wer." t.&t~ for their 

nitrific-t,ioD inhibitory property under upland K.rala 

conditionll witb _ ••• ye •• the t •• t ero? and fouDd that 

ur .. -rut .. cake bl.~ at S., rat.i0 """s the beat t&athlenathan 

and ~~J., l~Blb). 

ca ... ". occup1e. pri. place in arae il.nO prOduction 

alaODQ tuber croptl ift Kere1a. It i. eulti"~t.d t n 2.70 la'kh 

bec:t4X'ea uf Kerala out oJ 3.46 lakb hectar •• in Ina1a. 

Siac. tropic~ are tbe plac •• where population growth 1. 

h1gM£t ~nd th.r .. t of 18&'9. Hal •• tervetion 1. _ch a.v ... , 

it has beca.e a utt." ot \U'9flncy to i.prove tbe quantity 

~nd quality of tb.~. tuber crops, which comes .eeond 1n 

popularity •• .a food crop. 

Sathi.a .. tban and ""'Ja (1981b) obte1n4id -n 

ina ...... 1n tuber yield of c •••• ". with poor qu.lity 

tuber when urea-Mea cake blac5 at 5.) r~tl0 w~ u • ...,. 

'the ..... on attribut.tl for pooc quality was 1. pota •• lwa 

uti li8ati,)n !.Iy the crop aioee pot ••• h_ c:oncentrati:n va. 

founC to decr •••• ift plAnt pen. with to. u •• of ur •• - .... 

cake b~en6. ~ ••• ium ia •••• nt1.1 to t.c1litate and reou­

late the 91'owth 6nG yield of ca ....... ti •• 1(~i •• 1ncr ... 1nv the 
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yie14, ......... app1lea .... eoa.lel_bl" .... 09.,~ the 

cpalit;y of ...... . 

- ... lleM ~ ............. 1_ ........... i. 

'ropta. due to tb. lea.hi.. 1._ of .011 pot ••• i_ by the 

bea~ ... 1111al1 noel.". I ........ a .. ilabillty of 81tl"09_ 

ua4~lJ' .......... the ..... or: ..... 1_ d\I8 to bett .. 

aop .pta1ce ... _ 1ft tbe ~e.eDt .tudy an ett_pt 1. _de 

._ the bntu _111.,10a of ... -_ ca_ bl.DI a •• 

• low relea •• alt ..... BOQ •• enl11 .... e1tbe&" by c:baag1av the 

t .... of eppllaet10n of pote •• le 'ertil1 .. r or .". 1I1Or ... 1l19 

t .. dos. of pot ••• 1_ v'taea ... 11t1d tocr_ber with urea-M _ 

_ b bleDIS. U •• of ..... -__ h b1eDl belpi ift tbe 

.''101at utl11 .. tioD of ana - • 4\1r1.., the ... 008 ..... 

wMD th ....... crop 1. ple." .ad _xl .. 1 •• le 

apect.a • 

.... p1BQ the abw. lecte 1 •• 1_ tbe pru_t l-..tl­

;e'lOft •• taken up witb t_ 1011owiD9 object! .... 

1) "0 atudy the elfect of ulll9 ... -neea ca1ce 

b1e1lCl OIl ... llabilit,. of .011 111U-OV8. atld pot ••• lla a, 

di".reat at89" of ~owtb. 

2) '1'0 i ... tl;at. tbe l1d1u ... of uea-__ cake 

blead Oft the .pta1ce of Dltl"ot_ aDd pot ••• i_ .t -Jor 

9I"CJWt b 8'a9.. of c ....... 
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3) 'l'o ... luate tbe elfect of cballOlno the tl .. 

aad l..,ele of applicat:1oD of potil;. •• l_ on ita utilisationl 

y1eld .~ qualU:y of ca ..... wbeD appli_ 10 coftjUAetloD 

w1th urea-De __ lie 131 • ..,. 

+ + .) "0 et\ldy tn. "yaaa1c. of -4 - • aDC! It lou 

in tbe 80il profi.le vhe. WltWMtecl ... or Q .... -neea celle 

blenc5 and pot ••• i._ either 61 ... or 1n c:oab1oat1on an 

app11.c5 to tb. surface 15 _ of soil .. 



REVIEW OF LITERATURE 



lnat&" Mlla tn 9._"1 ha •• low nitC'C)gen 

cont.ent be.u ••• f t .. opt .. l ana .ubtl'Optcal cli_t. 

lJr ... illDQ ln the aouDt.ay. The 'int _p of ... tlabl. 

n1trowen .tatue of lnt'Jian aotla ".. pr: ... &-e4 by 

".-.,enhy a*" .. jaj (1969) f .ain; OI'9aD1c carbon •• 
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tba Inda. of Dt~l"09_ a.allabiltty. whtcD ... lat ... 011. 

upa.ted by CIbo8h and ..... n (1980). OGt of 165 d1etricta. 

only 18 dlatrlota 1n btlly 1:'..,lon. of India v.tl."a fouDtI 

to be htvh 1n ••• ilabl. aitr0g8D, l28 dietriot. v.cw 

low, • ad th. r .. t, ~ t... til atataE. III JCece la, sen 1-

euler1" blVD t_peratva aDd nldall cauae ... ~td 

c!ecc.poelttOD of so11 Of'9&Dic _tte .. and continuous loa. 

Of n1troqen re.ene. 'l'etAl nitrOC)eD content of Kel'ala 

aol1s re.nqe4 frOil 0.02 to 0.10 per cent U .... bl.rt.t.Jl966). 

Data on tbe r •• poua of fl.14 eroo. to nitrOfJeD 

were a •• tlebl. fre. thou ..... of fl.14 ... peri_at. 

CODl!ucted in a9ric:ultUl'al ap.,.lllttnt atatloea a~ fe.:.&-a 

field. 1I1Id.r ArealP proJ~a a*' .... 1'41 1 CC'op iaPl'fW ... Dt 

projects of ICAa. A crttiOtl _.lyai. of the • .,perl_atal , 

results indicated tbat while aitroQ.n application ta 

\Inl ..... lly beDeftctal for .11 CroPSI tbe rec0gery of 



f.ntl1 .. Il1troq .. ·bf d1f •• nu 80,. .as .. dllfer •• ' 

8.C'ool'--t10 aoad1ttoDa .. ~ aoaai .... blF. .'flc1eDCf 

of ,.nil1 .. a1t1'01e1l • ..,11ed to 11.~ .bowed GOUt.­

d .... bl ..... rl.tloa des-1Id1 ... paIl cnp, 01 .... ' •• lII! 

e4apblc 'actor.. It va. to - 50 per OeDt 101' 1'10., 

to - 91 f,ler ca. fO&' Wbeat, JI - 88 per ceDt '01' _1_ 

a. 59 per cent fo ... aU9*rc4D. (,... .. 4 .06 'Inoa., 1981). 

_Rln aac1 SkyrlD9 (1962) ab •• "., tbat tbe 
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reoor.-y of l.rtl1i.- ll1t1'ogeft •• W_ ....... 50 Pel' ce_ 

... C'e.ldual .ffaat of ....... Sif4 a.op 11l V.Dera1 •• 

ob •• noed to tbe eJR •• ' of 10 pea' caDt oDlf. 

1ft upla .... of tl"Oplea loti ... va". aora • .., .... , 

•• bea.y ra in.al1 at .h~ 1 nt .... a1a of t 1 .. era ... s 

.1t .... t. wettln; .ftC! up., coDaltloa wh1ab l .. t! to 

vreate,. nitrooen loa •• 15 (Wljl., all! Delw1ab. , 19M, 

...... d, 1966). !'b. low r .... ..., cf altrovaa ...... 1011.17 

attl'lbUted to YOlatl11 .. tloft •• --.aie, I'1lD-O.1 .DIS 

l_ohl119 loa... of 801\1))1. D1t .... o fractlon., ' •• 1t.1-

floatlOft uatler 11003.., ooalltiOU, fl_tloD •• aoa-

exohano .. ble ...... _ alii! ••• 111a.t1oD by aol1 

.~ani ... . 

Broadbent .~ Stoja.OYlc (1912) report .... , thoueb d_l­

tl'ifi_t1oD "._ C~ ill .u~rv".o11 ••• alao IJllelF 



to OCCU' 1ft l00altae4 .... l"oble poekete in ".11 

"raiDed up16ftd aol1. alao. t1se 80il •• nd .E'''' 'WOI'.t 

affect., by tld. PI"OC.' we" thee •• ubjected to 

alternate at&blartJ.ace ..... drrlft9 (FatC'l.,lt lind ttpett, 

196.: Prasad aftlll leldldlyle, 1969, Raj_leI 1910). 

'1.1"1_1 .,:&"ODc.ic 1'I".otio ....... pted to lncl'M •• 

• fficiency of nitrogenous fertiliser. were lDCUbatloft 

of ur .. with .,iat scil at 1.6 J:atl0 for two to thr .. 
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daya (Mabapetra" 1970) and split application synchJ:on18iftQ 

with peak Oe&"lottlf of nltro;eft requirement of crape 

CJ'atyal and P1111\1, 1(75). 

Us. of slow reLea •• coat~ nitrogenous f.rti­

liser. like au1Pbar, plaetic, .hellac (Raja 1., 19'0' 

PJ:eead, 19'79, If,Sl, Thoa •• na h •• ad, 1982), rocltpbota-
~ 

l'hete .. ~ Qyp8U1a coated \11"". <Ar\1lRoahi •• lvua, 19.) 

or " •• Of inherently low solubility cOillpouDda 8"cb 6' 

IBnU, CDU etc. (Baw..otc, 1966) were founCI to incJ: •• '. 

nltroqen UfH' eff1elellC:Y In ~lff.r.nt .,0118 and crop8. 

rollar appliC4ltlon of DltrQgea 11'1 dry land. 

(Bbau.l~, 1966) a~ .... 1'9., riee fleU. (SiNJb, 191.) 

wat'· a lao foun(! .ffici.nt tor !ocr .... 1ng nltZ'0gea u •• 

• fflcl_cy. 
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2.1 Va. At 1",i"II"11 &phib&taca 

Goria;'s VOP •• s.., c:,..1oal S.nblbltCC' ....... n. 
<1962 (.) ana (b» ,rltv.red the id .. of u8tng n1t .. 1-

f1cetlon lab1bitoe. lac lacw ... ed nltroqen ute .fflcleaar 

and flaally lee! to the ., ... lo;.an.t o! f.rtili ...... 

blen4etIJ with cc.poune. bav1aq nltrlflcetion lDhibltoa-y 

l)ro~rt". 

In India the r ...... eb on tbtl \l •• of Dltrll108t1_ 

lnblbltoC'fi for hlQbar Dltrot_ ••• efficiency,. •• tarted 

by Pr ••• d et a1. (19-66) and hrtbw work 1n thie l1ne 

bea clearly brouqht out tbat t.he .. coapountlJe caD b. 

ad .. ntaqeou.ly b. WI" 1 •• u..qea, vell drained or 

partially drained .011 •• 

Ape.rt frca --..... e ... riou. ehemical, 11_ AM 

.'01<'10, ATe, TbtoUJ:'ea, ft. rua.1IO aalnouM8, "erraaole 

t!erivatlY .. etc. (i'raMd et. a 1 .. 1971) al.o .howtMI 

nitrification lnh1bitory ~operty. 

2.1.1 19ikt4&lc.8 011 caM, II gltEtflt;!t1.9Q 1pbibltan 

l:Iiqb coat ent! lladted ... 116b111t., of cb_lcel 

nitrification 1nbibtt0l'5 pc_lude t'belr larv .... 1. 

•••• lienee the ... 11y •• (Stlebl •• low COtlt 11'1d1qeDOu. 



_t • .,1al. bed beea eatenal •• 1y t •• tad for their a1tri­

fication lablbltOK'y WOPel'ty (aalne et a1., 19'1). 

S._iaatban (1979) .tl' ... ., the ul'gellCY, to flD! out 

new u ... for tbe DOD-edible 011 ca •• that M •• aoO\1 __ 

let .. , a. a .... ult of incr .... 011 extraction whicb 

11 

even 1' .. 1_ as a tbr .. t to tbtt pl'Oqr ... of 011 lac5u8trr. 

Be alao .t.t.~ tbat the fertili •• r lnduatry ahould take 

adYant.a-o. of the Pl'Operti •• of tluttl. oil calt •• f. 

iner ... inC) the return frOil ut: .. awU.cetlon by PI"4I;:a.,1D1 

\11'''-011 cab blena • 

Woa-e4!ibl. 011 ca •• particularly _naja, neea, 

.rot 1 end _lma ha.. M1tn •• ., a. a .. nur. alnOl lODQ. 

~b.lr .. nurlal •• lue aad .law rat. of nitrification ware 

da.crib4td by Ta.bvant 4tt 61. CI9J) ant) I(ban (1952). 

sabrawat (1982) acape .. tMt .1001»01 extract! of 

_ ... 8j •• D! De8II ceq .. wltb 1aa"ftJi8 ant'f fouD! thet 

treet._ of ur .. vlth t .... extracts at the rate of 30 

Per cent of f.rtiliser n1tl'ovea Maill wa8 ccaparable to 

PI". luannjln appli.cJ at the rate of 5 and 10 '.1' ce •• 

S.thl ... than ana "dMJa (198,.) ahOllAHl that 

ur .. -bcec!J witb Don-ecUbl. 011 _lcett, vis., nee-, _hu, 

Mrot1, rubber .~ lra .... nj. at 5.1, &.2 aM 5.3 retiOli 

pa •••• s nitrification 1nhlbit01'T Pl'OMfty at ftrv1llll 



c!eQree.. Accord1a9 t. ~ta.. tbe d .. "~h" ~.I" of 

inbibitory _paclt, of c!lf'.nllt C6'k.e. wee fcuntJ •• 

n.- "/ _lNa "/ ."ott > rabbi&" "/ aDt! lau:aaja. !'h.,. 81ao 

'O\lnd t'hllt ftaft'OWlno the ftt10 of UI''' to oil oak •• 

lncr_1Ied 1nh1b1t1oa __ c1ty of all oil c~ •• exe.pt 

th!!lt of urot1 celt. vld.cb .howed ._1_ inhibition .t 

5.2 rat10. 

!'he plouerlno work of •• 1.'" at ale U:.-11) _de 

12 

e br.,,,'k. thl"0U9h 1n tb1 ...... cn and sbowed tbat aCKOfte 

extra~ of neell Ned OIlq •• CD Pdt' 'With tn. prOVen 

synthetic nitrificat10n lDb1bitara unaer fi.~ concltiona. 

Be •• cribed the iDbibitory pro~rty to tbe pr ... ace of 

acrit! alb 1014 •• 

Petil (l';:;12) I'eooned thllt ne .. 011 eontC!llned 

t"o fractlon., ._ly .. lattt.r tU'ld an odour.cent ccapouDd 

which po •••• F-' tbe inhlbltory ~lI:o~rty. Se Itl.o oba.rN4 

tbet v'hen tbe concentration of ... 011 va. lner ..... 

frola 1.5 to 12 :>er c.nt by ve1QM of fenlllnl" tlwh W. 

e corr •• ~ln; ~.cr .... 1. nitrificetion rate. 

100 't9 n1troqe. lIuppl1et'J •• ur .. COl/ted witb 

~ eallte J)rcw"uae4 orot) Vi.W. equiyalent to that of 200 11; 

nitrooen a. UI"tt6 alone 1n rice (Anjaniyeeber-, 1972). 
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ApolicatlO1l of .... - n.- caq .txt._ in 3.1 

retio on _1'9.na. of potato .ee411D9' 1acr ... ad tM 

efficiency of u .. for t1llMr yield (abaraae anti Gr_.l, 

1~18) • Sathie.tbila (1982) obaeI'Yed aft incr .... 1n tub .... 

yieUS of _ •• a .. due to ai.tag of u .. with ••• ceke 

at 5.3 r.t to 1ft • r'" loa. loll • 

• Dhanc~ crop yield. through the ue. of n ... cake 

"e1'!.all'o ObtaiM~ 1n eorqbua (Anon, 1972), wheat (Wa.ink, 

197.), a\l9arcane (lCetbl', 1978), and ootton (Sb1't'raj anti 

Irutbayal'&j, 1980). 

S.lective inhlbit:l.oD of IUro.oatMI .1.2- by __ 

c:ake ... ob •• net! by Ml.hI" .. al. (1't'75) • •• 11' .DIS 

Sba~ C1 'ii76) alao _~ ...... tal' ob •• niltlon 1n • pot 

culture .xoeri ..... t u.tag .. 1 .... the te.t crop. "hey 

found tbet act tv! ty of "'QfQIPM' aa. vee at it. "..1c 

Oft the Z2~ ~.Y aO<1 that of .",9llI.9C d. on '2nd day 

of terttlt .... appltcatiOll. 

SetblaMthan 6D1!1 ""-J- (1~8h) oba .... 4Id that 

!to; - II eCCQ8IUlat,iOft durift4J the period of incubation •• 

negligible 1081e_t1ng that lD~bltlOft of nitrification 

took place at the 0; - • 0&1«at1on .ta:o ... i.t .... _iDly 



by .1.'&:91 ..... ap. • .. "'I"919MMM' .p. and a.ot 

at nirlt. OXidatloa .tep. 

• "rio<! II", •• R". Ae ... - • in 1011 

Reddy .oa ...... 4 (19'71) f O\tft<!' ft_. OIID ,., 

.ffedi •• in ret.al't'liDll .ltrill_tion of uree for two 

W,,_I. + In .aol.t aerobic oont'ltloa tnt. - II tlhow..., aD 

14 

incr_a. (turing inittal .ta"e., ,,,,h10b c!rop~ dCllWft .... rply 

ift 20 &aye ~n<! thell gri\<!ually Upito 10 ~aY!i of incubatlOft -1n a laterite '011. MOJ - • ooatoat* va. found to 

incr .... 'With time (&1ddeppa an..1 ~rlw"'la, 19'79). 

Subbiab (1919) an8 Subbiab aN! Kot:he~el'._a 

(1980) obtlerYed tbat b1enc'uno of ur .. with nee_ calee 

• • i9llifi~ntly incr .... -. - • OIl 10th day ¥hlah 91'&-.._11y 

-'.cllnetJ by 30th da., due to ita corweri'>1on to 80j - • 

in rice r.011r. 

,.bcllae a~ ..,.e.ad (1982) fouad that alter three 

veeka of incUbation nitrification rate we. 63 081' cent, 

46 per ceM, 19 ~ ceft't ana 12 per Cttnt fOE' • - .. rYe 

coetea \11'''' D... cake coated urea - Alch_i (15"), 

n ... coated ur .. - IAaI (20)0 and ___ alaeCl ur .. -

tAR! (2~) ,.. .. oecti'ftly. JIOi - • content va ... .,y low 

uP~-t~ two .. e. an8 thereaft.r incr ... ., .bIl,""ly. 1102 _ • 



,.. d.t.ct~ ODly efte.. 01M veelt elK! •• biQhetJt 1ft 

u ... alOlllt t~ .. t .. at. 

UI"" - De •• _ »1.., et 5.1 rat10 reco"'ed 

.xl-. ac~latlOD 01 _: - II on 14th ~.Y ln • ad 
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lea. uplaN! loll ena tben .b.owed • f •• ter d ....... 

accoapeDi4if! b'f an lDC~.. 1n 80j - • cont.llt (Stlthta .. tban 

."" hd_je, 198Ja). 

Ifh~. and ...... 4 (1983) noorted tbat the labt­

bitton of nitrlficatioD of ur .. by _. cab vee ._1_ 

by the enA! of the f11'" "..'It: ift alln1el • nd black cotton 

.o11e ant' by the ant' of second welt 11'1 lat@lrlte ana aeld 

sulphate 80ile. 

Whee altrlf1oa~loa inhibitor. ere ue~, there 1. 

+ .,.r:y eMftCe few e t8I1)'.'101'a .. ., Pl".~."nc:e of 8., - • 

CJfI.r MO; - 11 111 .011. 1119." &-8t 10 of _; - .. to .OJ - • 
_,. affect plant ... bolln and plcDt coaposltlon by 

dift.ential abaorl!)tiOD of oetton. an(! anlon •• 

JUl"1rowalta ant! WojOlolaowt.. (191.) ob •• "ed tbat. 

nitrification inhibitor. li~. --.. rYe, OCD and G-altee •• l­

line appliec! at 5 PS- 01' 21 ppa, deer ... .,., calcd._, 



-fllM.tu.. _ ........... 'liDe W11. it IftCr ... .., 

nitrooen. pboapbOl'tU e., _lyWenua concentratlon i. 

16 

Cats plaata 9rOWft oa aeutra 1 8el1a. But th •• e inhi­

bitors were not !ouad to ba •• eQy' signiflcant influence 

on uptake of pat ••• tu. AM copper. Coatrary to the 

ab094 obaen'8tlon 80e .... 11 (1977) ..,1d not flDd any 

stqn1ficr.Dt influence of )I-.,.u ... f.tn l.".lf! of pholrpbont •• 

pota •• ium, celciwa, _age.ee. iron \tnQ zinc ln _t .. 

tiesue •• 

Applicatton of a-•• rYe along with ammonlu. 

nit~~., !t~ntUMJ .• ul~t. an4 urea to \ri nt.r vb_t 
In 

... pultee! • lower eonce.t .. et1oft of pota.~lura, calciua ana 
" 

._onlwa in tcaato p,Joaoota f!!'t. MeZ'qlol:>. due to ..... "_ 

application. 

bl.n<!'''' - ur .. incrMIJet'l nitroq_n 6Q~ oho..-phoru. uptake 

antlf ~t1c::~ !'ot_.tJ'u. \1!'t.k~ 1n rice. Siailarly ne_ cau 
treated a1lmOl11_ eult>bete elad V .. ali_alated t'he aptab 

of nitrogen Ilftc! pbo8J)bol"U. but decl"".ers th. upta1ce of 

pet ••• lu. ln r&9i (Subblab.t a1 •• 1982). 



111 • .& ..... , ........... 1. 011 _lEe_ 11ll. n_, 

• __ , Ml'ot1. ~ -lid 'Ira .. _". withur .. &-•• u1ted 

1D • 1 __ .... atntiOD of pot ••• i_ in diffe .. e. 

plant pans 0' ....... <a.'hie.thall, 1912) 9rowD 011 

• red 1.. eo11. 

A raid*' cPp of ....... 1UIder ' •• o\1&'8ble 

OOftdltion. could yield. f .. eeb root yield of )0 tonne. 

pel' beat.... 1. 0I"tI_ to obtaiD thi, yt.l..,. ca ..... 

..... .., 180-200 llq 01'1'09_. 11-22 kg pboIBpbowua a~ 

14G-160 .... pot" •• iaa pel' _atal'e ' .. a. .otl (AnoD, 198). 

B19h D1ll"og." ... te. ,.DC1e4 to iDC&-.... the "eiVIat 

of .~_ .DC! 1 ..... , totel dry we19ht of plaDt., top 

to root l'at10 eDdplaDt bei91\t (Kroohal aDd ..... 1 •• 

1'70, Cbeo •• IIUt" 1974). aow... AGo.t .. aDd PiDto (191., 

dte! DOt fi_ • ., "elation ~a plaDt hei9bt aDd 

DUllber of root. per plant .. 

Acc«:nc1illQ to 'ox -' al. (197') top ql"owtla 

.... ponded .ore .'1'01191,. to aitrOQe. app11eetlon .na I'oot. 

only lIOderately. In support of thi6 tlAd!ao .. t __ b1 

(1976) obaened that n1t.ove •• bOY. 50 kO .-1 1ftC1r ...... 

t~e fl'e.h weight of at ... bUt DOt tblt ot r~ •• 

17 
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'l'he r...... ,_ pOor yield of •• M.. tNtr anit 

ar ..... ettrthtel to c1iaproportl·'aa'e Wle of pot ••• t_ 

when ccaparet! to other _jor DUtrleDte (lCe .. r, 1974). 

_lAwol" .. al. (195S) ie their studle. Oft 

a1n.ere 1 nutrition of eel, •• a oP1~ tbllt 1n the abe.nce 

of J:!Ot •• alwa tbtl "eivht of root. deer ... ed vb.rea. tbet 

of sboot. incr ... "'. Contrary ~o the .bowe ob'el"Yatlon 

Pullhpe4Sae an<! Atyer (1916) Obs."ed that there va. no 

.ffect of DOt ••• i,. on v.lpt of .'b~. at }wrYeR. 

SeYel'a 1 wOl'leerl obaer:Yed that the .,.t 4tOOnc.ic 

do •• of ~a'llu. f~ hi9h yielding varleti •• of ee ..... 

Qlo.s loo Jrq 'be-1 (Me""41 at al., 1970, Mobankwaal' aDt'J Sri.hi, 

1911, "j.Ddrc~n et al., 19'76, .. 1r et al., 1980). 

Molean 4!t~ Sreedbal'AB (1971) ob'e"tid • reduction 

in pot ••• i .. "tl11_tlon index abOVe 75 kq le20 .-1 in 

ee....... ".riety 11-91 thOUGh tot~ 1 4.1ryaatter PrOduction 

incr ... ed wltb pot ••• t ... 

A80bn ,.ft(1 "il' (1982) in their Itadi .. concluded 

that loll, MYia; ... ,_ to high ••• ilabl. nitrov_ aad 

pot ••• i_ the 08.' ••••• rlety -. _y ~ require .aore 

than !o ltQ 11 aD8 50 11:9 1(20 per hectare £01' obtainiD1j 

__ 1-.. tuber yieW. 



2.1 IQIlptppe Af iPl' ..... .,ai~lb'~'t2 of ai'rog'D 
SiP •••• a.p ut'h 10 tuber erORl 

Applicattoo of Dit..I'OI'D .10De} witb pot.a.t,WI .e neee."C'Y for incr ... iDe) tb. uptake of pOt ••• iwa 

in ca •• ~n .,.ri.ty 11-97 (Mo'banltwul' aM Mail', 1969). 

Kumar et a1. <19'71) fount! aD lncr ... .., note •• h .. d.aad 

'xtsted at bi9hoer: nitrOQ'D leY.18. RajeMrcn et .1. 

(1976) ob.erYed that incr ... ed n1tr0geD end pot.e8eiua 

euoply increased pot ••• t .. uptake aDd tbe uptake of 

19 

pet ••• tu. vee poEttiv~ly cor:r.llt~ with rete ot nltroq.n 

loolicf.ttion for ca..... ..rlety 8-9'7 1n acid lat.rlt. 

aol1.. Jlutbuswaay (1978) also oba.rve4.1 .n incr .... in 

'POt ••• tUla uptake due to nttrot.a and pot •• aium f@rti11-

sation in ce..... Variet1,., Bura and 8-165.. Incr ... e<! 

D1trogeD .upply to ........ ( ... ' incr ... ed pot. ••• iua 

upte 1t. , tboUOb. low_ ooncentration ve8 observed in 

dlff.r~nt. plent parts due to high1tr dry matt_ DrOduotlon 

(Sethi •• than ene hd_ja, 1983b). 

pttroq9A 

Jaeoby (196$) r.ported t.he lel'ge requir ... nt o! 

ca ... .,., for .011 nutrient. pe.l'tlcularly potaa.ium. 

Wleke (1968) a~ st.inck (191.) obs.rved that increa.ed 

ret. of pete •• 1um application 1.pc'CPlet! pot ••• ium uptake 

and .ffiei.nero! fti~rog.n utilisation. 
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.... 1' et al. (1971) found that the tuber yield 

of ceaNY. incr ... ed prOQI'.aiYely with application of 

pot •• h upto 100 kg laa-1 for i.prOYed varieti •• , beyond 

which it deer ... ed ant1 the optiaMa l.vf!lll wee fou~ to b. 

10) ~ be-I. Aceordinq to Raj.aaran .t al. (1976) and 

Mail." et ale (1980) aleo the 1I08t optiJDWB dose of ootaah 

va. 100 ltv be-1 an<! further application re6ulted in luxury 

CONn_~ion. 

a •• I'OM. to nitrOQ'!II1l vee DOt observed in tbe 

abe.nee of pOtasal_ or vice •• 1' •• (A,non, 1977). 

Uotalte of nutrient. particularly tbe cetiona 

var~ .eriously influenced by pot.a.ium fenili_tion 1n 

crepe. Wicke (1968) reOOl'ted that bea.y dr ... ino. of 

\'lOt.aafUJI decreesed the upta1te of _9neaiWl, -ft9ane .. 

and eodiws while it di~ not .ffect nitrOQen, ~bo.pbol'\1. 

and copper uotal(e in potato aD'! 8uqarbeet. 

Pota •• lua-_9ne.iua lnterection heCt bean atudied 

1n detal1 by ... er61 work ..... aDd • lower ut;)ta1ce of 

_vneelu. in plants du. to the abundance of .vailable 

pota •• twa in 8011 ve_ ob •• J:'9.t ('walsb and Donhoe. 1945, 

Prince et al., 1947). Sial1al' obaervction vas _d. by 

Hcwland aM caldwell U%O) 1ft potato and sut;arbeet. 
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.19~ ~te. of .PK redue~ total ~r~tter 

production ift OIl •••• a due to calel .. ana _qneaiwa 

deficieDCY (l19oaqi, 191.). Cont.rary to tbe abew. ob •• r­

vetion,Anon (1977) ~id not find any effect of h19h ret •• 

of peta •• iwa on calclGa content or the plant but lftduced 

-qM8h1Rl deficiaDey in ca ..... , .artety Llanera .. 

_tbuwe.y (1978) did not find any 8iqDif1c~nt 

inflwlIlC:. on concentration of iron, _n(jJane... ainc and 

e~r ~ue to nltroqell ane! potash epplicatton 1n c .... .. 

• erteti.', Bur_ &~ a.-165, th0u9h their uptake incr ... et!. 

2.6 I. of 'l3plic;atlgn 1DS2 URlpg ", POtt •• 1». 1p 
relAtiop '&9 yield 

.... ndal .t al. (1970) observed that Iplit appli­

cation of pota •• lwa, ball .1 besal ena other balr two 

.ontlu after plantia; vel better than ita appliCiitlon in 

bIG 11)lite, ball .a ba •• l aDd other balf one aontb .ft..r 

~lantiDQ. 

Moun and Sreedharaa (1978) reoortetl that the 

r .. DOnle at lower rat. of. ~O (75 kq ba-1) ".e b"ter in 

thr .. Iplits, at be .. l, two .,ntha and thl:'e. aonthl after 
. 1 

Plentlnq, but at h1qb..,r rete USO kO ba- ) in wo aplite, 

balf •• baaal and other .t ~vo .onth in e ...... v.riety 

8-97. 



Atpp11oatloza of 81t1'09_ a. pete •• te !utl11 ..... 

15, 60 aad 90 .a,. aft.r plADttav p •• h19laft t"" 
,1.W. in ca ..... (1&. aDd BalM' a .... poned bf Mo1raa 
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.D! "u (1982) 111 acid lat_1t. '011. JIow __ COI'''_ et al. 

(1981) coul4 Dot obIIe.:-.. aay f •• OU'able 1111 1 .. __ In tbe 

t .. of alt6Og4t1l aDd pota.ll_ app11 .. tlOD Oft yield. 

2." 114M pllat Md' 10 .,' .. 

n ... (1937) f0a.D5 that whole plAllt a .. lyal. 

will DOt 91 •••• Y 1841catlon of tbe _tr1tl081 .tatu 

ed pleat. au. to bet_o;e.0Il8 IMtura of tl.I"$ 1 ... 01 .... 

C .... et al. (1961) I .. Ge.led the ... of ph,lloa .. 

t ..... of _ta .t. In ....... tOl' 4e, ... I .. tbe matr1 •• 

atatu. "ox tit al. (1975) abowed _bat B"tl'l •• t _.po­
.ltlOil of 'ODrtll aDd fifth fully _pe_.., 1 .. " .. at the 

aQe of four to fl.& SIOnth. could be better related to 

tub_ yi.ld. 

Iaor_atal '-el' of applied attrov •• reflect .. 

.... In l.e6f la ...... , where b19b11at conoentrat1Oft wa. 

oI»'.I'Yec! 'tfa .. pat'by. 197.). Ma'buway (1978) r.ported 

tbat leaf ~l.ad.. collected 11'_ fully opeaed lMY.. I..-

tbe top at '1 •• month at a •• of tbe Gnp abow" al9Dl,lce. 

a.nlatlon with tu.r yield. aut aGcol'41DQ to O1r.eb .t al. 

(1979) blade a1troc;e. at t'ba" .. IIODth .t.(Ie va. ".11 



OOI:'I'.18t84 wlth plaat dr, we19ht at thh. 180mh .ta,. 
of the "OP aDd tuber ,1.145 at 12 .onth ata; •• 
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Bowel.,. .t a 1. (1982) oba ...... that the YOUD9.at 

,ull.y •• paDdeCl l .. ! can b. taken •• 1 ..... 1 .. , for 

boron. copper, _ngaDII ... and ainc ..... ng (1984) con.la ... ed, 

leaf b1a4 •• f~ tally _tvee! 1 ..... HlBple4 at .la 

IaOntn. .ft.1' plantll1eJ •• the beet lad .. ran for ~ ••• 1_ 

and ~_.l\1a. 

Petiolee fJ:Oll the .idc~U .. o.,.-thl~ of the tot.l 

1 ...... 5 collecte4, four .n.:! _if DIOfttha after plant.!"" 

would .. rYe •• tbe beat 1ndloatOl' for nltro;rea. ,*oepboru 

pot.a.ius (!nd ci.'lclW1 (Pu.hs-&ae Itt cal., 1'l:i15). lIton;l 

(1976) .UQ~_ted tbat petiole of the flfth opeatad leaf 

from tbe top va. tbe II08t "liable tlssue for ".teotlav 

the pot ••• 1_ .tat"e of tb. plaat In r.lation to a011 

applled pot ••• t... Oke1r.e et al. (1~19) al •• ob •• J:'Yed • 

l1near r_~. for applied pot ... l_ in petiole. at 

thr •• aoDtb eta9. of tbe uop. 

2.8 "C •• of Aii.tropaa lad MHli. 9D gc:arth lad 
... t: .,t ... Rd4 .. "al e« MMn. 

'orne (1971) ob •• l'Yed t_t low D1troveD leYela. 

restrict belpt of pla.a. CoatA" to the ."e stat.­

.. nt, Pil1.1 (1967) and Aeoat_ .ntt Pinto U~78) cU .• DOt 



flad any 11qntficant lnfluenoe on plant belQbt by 

nitl"0gen fertl11 .. tion. AceOrdlno to aethianathan 

(1982) the 1 ... 1 of nitr~.D thouqh i!ieS Dot influence 

the height of plante 11'1 1nltial .tag .. of qrowth. a 

f.vourabl. trtll!nd vel' ob.el'Yet1 in the later ItaV.I of 

qrowtb. 
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8ataraJaD (1915) obtained livnificently hiqber 

plant bel;ht at 150 let; .-1 1 ... 1 of ~8111 .. "beD 

CQD1l8J:ed to 10Wf!tr 1t!9.11!. A beDefictal .ff.ct of l)Ote •• i_ 

on ,!)Usnt he1qht we. report*, by Rqonql (1976). 

Incr ... nta 1 eSo.e. of 1\1 tro;en ha(! resulted in 

an lnon-Ied leaf production and the .~diD9 of 1 .. " •• 

• _ ale.o obI."*, to be propOrtional to the number of 

1 ..... produced (Prabbakar at al •• 1919, aa_nujaa and 

In~1ra. 1919, S~tb1aDDtbaft, 1982). 

Pillat (1967) Observed • a.cr .... 1n number Of 

1." •• produced at hlgh~r 1 ... 1. of pot •• siUII (200 \Q 

RaO 'hII-1) wher. a ... tarajan (197S) fouDil iSn iner ••• 1n 

l .. f nuMber at 150 kg 1(20 ..... _1. 

Incr ... 10; nitrogen supply bad • f~vour.ble 

inf lUellc. on tuber number (Degue., 1961, Vijayan and 

~lyer, 1969, P1l1a! .~ Oeocqe. 1978, aemenuja. ana 
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w ..... , 1"', ",Ida .. t •• , 1M2). whtle pot ••• i_ 

e .... 1., .. t ...... ,-. .. al .. CD .... , 1967, Pillat, 

I,." ... , ..... ." 1978). aut ... lIIa •• (980) owle! DOt 

11ad I., efleft Oft root ....... lad weight ., .. to 

pota •• i_ l .. l108t1_. 

819h aitrOleD rat. , ...... .., top we19bt, total 

dry w.i9ht aad top to root .. tl0 (-" ... 1 aDC! ae_ela, 

1970, eM. I ... t, 1974). Pillal aDC1 0.,1'9. (197.) fMllld 

,bat '~tte.. coateat i~.ed with ino ..... l89 DitrageD, 

plloepborua, pota.a1_ a" .. le1_. ftole7 (1910) ..... 

• 8thia.thaD (1982) 8laO ........ that h19_r ~el. of 

a1t~.D a'9DlfleaMly ...... lti .. 1., 1ntl_ace« total 

drr _tto- pwotiuotloa. 

2.' 'UtIS" "',..'.11 -..a'_ op ,»", na14 " ...... 
S'91l1fl_ftt r .. poaae to ,,1t .. 09" applicetioa 

.. been .ae"*, 'n ....... ,. dlffereat ao11 ... 

clt..t1c coadlt1ona (CbaD4a, 195., Pillal, 1967). 

(l)1CJb __ aDd hyeat (1976' etat'*' the •• t.. t ..... 

yleld 1a ..... owed .... 1~ .... witla 120 kG .... -1. , .. -

the .... vlt. of '1aU trial. f ... crc::aI. t .... t eooao.1c 

1._1 of nltrag .. va. nv;eeted to be 80 119 .-1 fOft 

lIybrtda and 40 1t9 .-1 fOl' loP1 ..... 1_' It, ( .... 'k_ .. 

aDd Mandal, 1977). 



JIIohllll1a-.r .nd .. ir (1969) ob.el'V'ed • proQr ••• l •• 

tncrea •• 1n tuber yield upto 150 110 --20 ba -1 for •• A" 
.. rtet,. &.97. wbile Moun aDd Sr..aherln (1~7') reJ)Ortet! 

In incr .... in yield fro. 24 to 39.1 tOnDe' .-1 due to 

the incna.ed applicatioD of ~O frca 37.5 to 112.5 ltg .. -1. 

ChaD .ftC! .... (19a.a) recol'ded biCJ~.t tuber yle~ 

for Oil ...... CY. Blaek t,,19 on In Grthoxlc tropudult Gal.o1 

so11 at 180 la'J ~O .-1 wi_bin It c-ange of 0 to 300 _ 

1(20 .-1. 

2.10 "faG pf nltroalP apd ."'i. on WIlby 9' ,\Ib«. 

P111.1 (1967) showed that nitrogen along wlth 

oboeoooru. arid POta •• twa s10niflcantly contribute<! to 

dry _tter perc9ntav. and st.rcn content of tubers. 

Accordlnc.J to Vijayan an<! Aiyer <19'9) and IJ'ba .. n 

(197{), balanced _PI( sup!)l" W8 cr1t1e"1 1 which d.c1c!ed 

the quality of tubers. 

Increa.ed nitroqan supply reduced st.rch content 

(Malavolte at al.. 19551 Vlj.,.n and Ai,..r, 1969) a'" 

Cookino queU.ty (Pre .. et .1., 1915) but increased cru6. 

Protei n and byc!rocyanic .cld cODtent of tubers (lil'uljn, 

1911, Pr.abba-.r et .1., 1979). 



laer ... .a pot.sslu. supply enhanced starch 

content, eooldnq quail t.y and I'e(!\leed cr~. Prot.ln eDC! 

hydrocyanic acid content of tubers (Matarejan, 1915, 

Moun a~ Sreet!beren, 1911, 1911, Pillet eDd Georg •• 

1918, *i:hUWIlY and Rao. 1981, S.thia_than, 1982). 
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InfOrtMtion on experl_ate in c •••••• 'With 

nitrification inhibitors are "'9re, axc.ot som. trial. 

carrier! out at Theil.a~. ,.be reaulte 8hOwed that there 

va. no eiqnlficant increase 10 yield of CBSS.va vith .low 

release nitro;en fertiliser. or nitrification Inhibitor •• 

But good yi.ld was obtained 1n 8anoy 1oe. 8011a with 

low orqanlc atter and eufflcieDt pbot»p'boru. and pot ••• 1u. 

tAnon, 1965). 

NopamorD1e. et al. (1967) used IBnU, ure.fora 

COIlI~U~S, crotonylidene diur .. aDd guenylur •• phosphate 

.. it (12-18-16) .e slow 1'.1 .... nitrogen sources for 

ca ... .,. but the lnc:n .... yi.l~ obtained va. non signi­

ficant ow.r urea alone. 

Though the u •• of \lr .. ~ ... CB'ke blend incr .. s~ 

nitrogen uptake over untreated urea through out the 9wovtb 

Derlod of ca ...... , 8l9nlfiCilot incr .... in nitrooen 



, 

ccmceatntloD of ttlb ... we. obaen'ed only 1n lnitial 

8t8988 of 9Z'owtb (Sathlenatban and Pett_ja, 198Jb). 

Re""ricbon .t 411. (1978) fCUM .pp1icatlOft of. 

nitrification lnhlbltop reduced both totel yi.ld of 

tubel"e and prol'JOrtloD of _rJcetabl. tuber. du. to thelr 

.a11.r 51 ••• 

2.12 PYaM1cl,sf ni$rogen '\Dd Pltl.,b. in t1M ,Q,1k 
profile gopaequ.gt to IPPll91t1oP of f.rtiliar. 
wptt lni..JW thM 

Downward .... _I\t of fertilizer' 8nt'J cat101U1 In 

.oil with rainfall or l~rlg.tion leading to r.Bultant 

.neei fic t!.p1etion of th ••• lone frma root acne i •• 

prob1_ ift aqric:ulture. Ghosh (1976) etf:t.d tbat when 

iont •• bl~ .altF, w~r. added •• such or in solution to 
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wat~r .aturate~ .011, the mov ... nt of ion pair. of .. It. 

were a lJaoat inetent.sneoualy affected by interaction with 

s011 collotes involving adsorption, uchi!.rJ;Ja, flxatlOD 

41~ si:a1lar reactions. 1iT ••• nee f:lf othgr ions , pH nlu., 

iJQroeity and aomoaction of 80118 '48re fJeD. of tbe factora 

l1lee1'1 to influence vertical naovement ot cetl0ft8 in solu­

tion. In 941Mnl cations MO¥ed through 8011 at all 

~lstur. 1 ... 1s but the aovement ~.cr"8 •• with ~ecline 

in 80il aolature. 
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Black (1969) wepoJ'ted that .xlawa nitroc;eD 

coatent occvtpet! 1n aurface layar8 and dlstribution 

Wltb deptb dllt • ., alIODO soila a~ also depeDdtA -Ch the 

aoewaulatlon of oevanlc _tter. Bullt of n.itrogen ".. 

fount! in the Arfece 50 ca of the profile 1n laOat of the 

aolu. Sowden et al. (1978) ahowea fix414 aIBODiUla .a 

.. e1ated to clay content and incr .. a" witb d.~b 1n the 

Ol'oftl. 1ft •• D<!y eol1 •• AoIUne (1~51)asrldPatba1t and 

Sr1veetava (196) reported ~hat ..... n1_ fl_tion .... 

blqhel' ln 8ubsol1e tban In surface 8011s. Sab and 

Pesl'lchia (19M) elao ob .... t.1 tbet 22 to 81 per cent of 

totel nitl'09\1tD ve. pr ... nt a. fixed elDOniwa and hiqher 

per OInt of latter we. oba_nee! at low .. ~.ptbe In SOlIe 

aol1e of Punj.b. 

In aol1 aOOft after application ur .. undergoea 

bJt'rolv.ia and lat .. nitrification. About 51 - 82 

per cent of add.., urea nltrOC}en we. hydrolysed within 

on. a.V of incubation In fiDe aol1a. 

".5 not., on the thire! day of incubation end WOi - N vae 

t.1et.ct~ upto .... n days. MaJO&" oortion of th4t lOla of 

urea nitro;~ft occurred ~i.t.ly after addition and 

within Ofte day of incubatlOD 1n .. line, non-Allne, baaYy 

and 11ght eol1. (Sluullchyan aDd &hulda, 1918). 



30 

Patrick and trptt (1964) l'.,.o&"teC! the .19-1-

ficanee of OOncu&'I'.nt ... oa1_ oxldat.1on .~ n1trate 

reduction ln .011 that wi. wet bat not .w..I'9tM!. A 

.r1ced reduatlon tn 81tr8.e aocu.ulat1oa b.low a a\lOtlc:a 

of 0.50 bel" and aft lncr .... ln aMOn1_ bet ....... 
W(/IL. cb6C'i'''cA . 

• \lC:tlol1 of 0.01 and .~ bal'~ JUaerall.atlon at "1"0 _I' 

~,. equal OJ: ' .... t.r than tbat of 0.10 bar. 

JIor. and Van~. (982) obi."" about 65 pel' cent 

o! applled vee nltrogeD bF4rolyaed witbin bID to four 

• .,. at .otl 1I01It •• ~._ial. of .0.13. -0.50 eft(! -2S 

bar in a Vertleol aol1. 

Blaclt (1969) re?Ql'ted tbat with incr ... ln9 depth 

totel peta •• i_ In .011 nMi" .or. or 1 •••• e. or 

lncr ... ed 1n .011. of 1Ul1toa pennt .tariel. It. d.! lelt 

in upper }:NtR vaa ob •• 1VtId dB to weathel'iDQ and leac:tl1DQ. 

aut 1n aca ...... hlp_ pota •• lwa cootent. .... obsel"¥ed 

1n .urface .011 ~ .. to tbe tAupOI'tia; actloa of pla.e • 

• dr •• r (1971) (1) •• "- aD i_r.... in tota 1 pota.ai_ 

..,1t1\ depth 11l lat.ritlc, DOll laterltlc aD6 black 

.. l.ael'eoua eoila cJerlyect ft:Ga -.,It ead ••• 11 d ... iy .. 

f~ .1~ roo". IICl .ol\lbl. pot ••• lua and flxe4 

pota.aiu. lncr .. ~ -lth d.ptb ia noD-lateritic and 8011 



d.l'l.ed fl'Ola II1JU1d I'ooka, vb.ll. allQbt:ly &tcrHHd tn 

othel' two. 

Boaewell and ADd.eon (19 •• ) a18. fO\lnd an 

accuaulatton of pot~ •• twa loas in )0 to 60 aDa 16yel' tn 

• fal1_ •• tl due to bitbel" clay GOnteat In thi. be~ • 

.... , et ale (1962) etated thllt 8ub .01la " ..... 

alvey. ~ In .xcbanqeebl. pot •• alu. .fter analy.lnq •• 

pr:'of1le. at I1ortb-C.Dtral u.s. (It,,.rAt (197.) al.o 
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00 •• ".., a .. pit} d.er •••• in _cbanveab1e pota •• 1_ fro. 

sur' •• , till .. c!.pth of 50 _ aDd it •• rlec1 .oco~lDQ to 

topovrapbic 81t.. Cont ... ry to tbis Sparlta et al. (1':;131' 

cb •• "" an incr .. sed .xoban; .. ble pot.s.lta in A2 aDd 

Bat 1101'1.0'" in Dothan .011. due to 1each1DQ of pot ••• 1. 

to clayey sUbaotl norlaon •• 

In oalae •• ou. .aady .011. bUlk of pete.e1c 

l.rt111 .. 1" va. r.ta1ned 1ft 0 - 10 _ laY"'1' aDd oftly 

• - 6 per ,-.. at of 1t Vd 'ouad til 10 - 15 eta lay_ 

(JI:oaak, 1973). • •• t aDC! Dr"_ U~7~' found loa. of 

pot ••• tu. by l.aching 1n columa. packed with 8011& ricb 

ln exohe nveeble _' .... lua va. "91191))18. Dowavard 

.OY •• eat of pota •• i_ wa •• _lerated by lncrea.ing the 

a.ouat 01 pot ••• 1_ appltecl or leacbat. v.te... Pr •• all 

et 61. (1981) ob •• rYed cona1d.pbl. aOll_at of pot ••• t_ 

in 8&ndy aDd •• ndy loa. eoil. About 75 081' a4Dt Of appl'ed 



• 

pota.aba aoYH 1&01'. ~han '0 CIa t!epth, vbenas ln loury 

8011 about 80 per cent of pot ••• tu. r ... ined within 4 

top 15 OIl. 
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Sval'Up at al. (1984) reoorted tbat .oet of applied 

TJOt ••• 1UID v •• ret.lne~ vithin top 10 _ of the eo1wana 

-peck., vith forest 8011 ('f .... ra rusca Renc!aine) under 

steady .~at ... ture~.d flow conditlon a~ the r.~e of 1 aa 

t1.y-1. A ~ti.e .alt balanoe was ob .. e"~ at ~he ena 

of tbe exoerl •• nt (80 day.). 

Th. ~t ••• iu. aovlftQ c1owaward. throu~~h .011 ln 

solution equilibrated continuou81y with exchangeable 

cations in the 8011 Lnd It.. c!ownverd 0Il8S6ge was ~.la~. 

'the ext.nt of delay .. y be perceived t.o incr .... with 

cetlon exchange capacity of aol1 ~lli.on at a1., 19S9). 

... + ... -Jt a.nt.ng,'sm in loll 19d1nq to their 

Ila'llD'nO ple" l'I!ll.bl11Six 

The flxation and aY.1labl11~y of oota8.hlll 8~ 

811'1On1\8 .... e SCII1M whet lnteE'd.peftl!allt ant! t)rior fixation 

of K'" or n: baa. d.~ ••• lftQ .ffect on 8ubeequent 

fixatlon of otber, 111 ne~ tbe lonic (lla_te ... s of both ..... 

very clos. and .. chani •• of lat.tice fixation of two lon. 

a .... 81al1ar (St&nford ane! Pierre, 19.7, Hanway at al., 

1957, Aaju and Mulchopadhyay, 1973). 
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trardoa U 964) atate4 that eonait1erabl. amount 

+ + of adt1ed IC eDt! n, lou undal'9o fixatlon tlJepenCIinv 

1Il'On the .. t .. e of clay 81 .. freetlO1l pr ... nt 1n the .011. 

The two catlona were fixell 1n nNirly equlnlent 

+ orooortlc .• vhen eppli..., in~lri6ually but NIl, we. flxecJ 

preferentially O"Ier 1(- when. ac!~et'! tOCjJether to .01la rich 

in 11lite .~ .~ntmorll1onlt. clay .1nerals <BielsoD, 

1(')72). A eim!lar obeer'98tl('m was _de by bju and 

Mu'kbooec!hyay (1913) 1n rea loa. aol1.. 'fbi,. alao ob •• "ed 

• that !C", fixation vas l .... r whee a .. n1 ... aulohat. aDC! 

p.x ••• i __ chlortc1. W9re a"4ed ai_lt.Mou.l,. thaD that 

wb.n e opllet! tnt'!i"l<"ua 11y. 

Kar ,t ~ 1. (] ;15) louD(! 25 to 41) oar cent and 

20 to 28 !ler cent of added X· va'K. fixe! 18 the ab •• nce 

a~ or •• anae of n! when .t1~ tovether to an lilite 

~a.inant acld aol1 of \lieet _eap1. Of tM aMed It+ 

.. , to 59 Der cant re_lne<! ln vatar .oluble foell, .ore 

Bqallbrat10D of .011 with .. : befora addltlOD 
+ + + of K wae fO\1ftd sUPerior to addition of K bef .. a ft" 

... both tOGether a.bee.l do ••• sinoe it iocr ... ed both 

dry _tt.r orod~lol'l ant! uDtal(e of nut .. lenta in rice 

(Slnqb aDd Slnba, 1915). 



Welch and Scott (1961) oba.rved t'hllt _1 .. 

ab80rbea 21.8, 16.C, 11.6, '.96 and 0.12 -0 of nOD­

exehanqeable •• wben 0, 10, 25, SO anl' lllO 11; _: wen 

add.., to .oiet aoil before cropDlng. But the blocldng 

eff~ ..... sbort liY.a •• _: va_ quiclaly nitrlfleC1. 

aaju ,,"" .... kbopat!hyey (1915) renorted that 

_X121URl ftxation of n: tOIl occurred wben addition of 

+ + + HH4 1)I'ece~" • additton, al'l!l! l ... t wben JIC 10na va_ 

• • ~ded 10 ~eye before lUI4 appltoetloll, lrr •• Pe~lye of 

C::OftC.ntrattOft 1n the ~.ellce of t'Z'~iou.ly adsorbed 

cetion. (ca 2+, !Ca+ or .. 2+ equ1ftlent to 30 per cent of 

contrary to th. ob •• rYat1cna _de before by 

other work ... stnqh aDd Sir19h (1979) ob ...... ed that 

.t.alteneou. application of both _: end K+ r •• ulted 11l 

.,re fixatlol'1 of k+ than when J(+ va. 81:)p11ed prior to 

lIB:. Beeucbaap (1982) alao .c!e a at.iler ob.e ... atlon 

in Brookston 8011 .~ri •• of ant.rio. 
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Shiit. and Motira.a1 (1960&' ob •• rved application 

of lncr.e81ft9 ret •• of a-.on1ua aulphate propOrtionately 

~ueed ayal1abl. ~ ••• iu. in tbe 8011. 

Senqu'Ptha at a 1. (1911) above4 that aMitlon 

of sUTlerpboaohate aDd c51 __ onlua photl9Mte tooethez' w1~h 



•••• 1_ eh1or1de be.ore applyl.lIQ ...... 1u. .ulplla~ • 

• tvnifiGeatl., a.HIla'" _: fbatloa 1ft e119htly 

albl1 .. 8011, while it vas only al1qbtly decr .. ..a 1ft 

.cl~lc al1-.1.1 80il. 
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MATERIALS AND METHODS 



fte we.e. vorl&:.e tetten up •• a contllN8-

tloa of t1'l4t poet 9watJuate pr:ojec:t Oft -Iac"M.!., 

81tr..,.. " •• e'flet8ncy 18 .plaDd aol1.- cerrled out 
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at the Colle4Je of AQrlculture, V.11.,..nl. lI~lble 

011_11:. - .... b1.ft4el1 _tul.1a ".~. found to 1.biblt 

nltrlfl_tie .t varyillll d ....... , the r«hIc1D9 1eeohtng 

.114 1" ...... 1 ..... of altrG9_. 'fhi. we fouD! to be 

.pec1ally ... lul for ...... el'OP 81ac. pl-IIti.., _.., 

f.nill_1' e"11aat1oa 01 tbe ."P oolacW. vltll "I'l~ 

,.-t-'l of 8OUth-".., ... OOD •• _ oalee •• fOtlD! to be 

the beat .11089 dllf_re_ .11 _ •• tried for lno ..... 11'11 

n1troqen ... 11abi1ity which va ... l~.at fra. botb .011 

a.lye18 anti 81t1'09.a upt ••• t "I'll' .t .... of crop 

9 .. owth. Uptak. of at troo •• at t'b,"" .oAth .t&ge I ... 

---Deea ceke bleed .... a1ao8t doOle tbaa tbat f!'fa 

"Dtre.tet...... Ifb0U9" .......... _lee b1eM reeol'dea 

aD lncr .... of 16. J'7 per c .. t ,. tabel' ,1e14 OYer 

aJ1t .... ted v .. , the treat..- diff.ren ... we ... not 

atati.tically 519ftifle-at. Wltrogen - pot ••• la. 

' .. lance 1n the ClOP W __ ld._ •• inc. ur .. -.,... _tee 

ble"" .bow ..... low root to aboot "tl0 vitll low quallty 

tuber •• 
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'f'be ..... t vow" ,.. lUlderta keD ~O te" 
t'liho~cz.n 

advanta9. of tlw 1l191ld ,,:atlll .. tlon by the ... -_. 

oale. bl.~ tr .. t_et by 80IItt _"l""latlon of tbe 

pot ••• lc fectlll .. w t .... t-.at. 

A) A !lela •• ~~t to 1 .... t10.t. wbeth~ 

the la .... -' Dltl"OCJeD u •• fflciency of ..... - .... cake 

bl.~ treet...,t ean be atl11.ed for better tubel" pr04u­

ctlora ln ca ...... 81ther by a4Jutl1l\1 tlae of app11cation 

or 1ncreeaiD9 the leY.I .f pot ••• lc fertlliaer • 

• ) A aoll eol .... _pe .. t.eat to .ttldy the 

"ynaalo_ of __ oa1_ ant.lt pot ••• i_ In aol1 profile. whea 

surface .011 1_ 91 •• a 41f •• natial tr .. t .. "t_, 11"'." 
nat.1'81 co~ltlO1l. dar1." aCNth-ve.t IIOn8Ooa PII.,lod. 

'the at\ldy a180 iMended to _ft .-mit.tt •••• tt_tlO8 

of .-.001_ aDd pot ••• i_ til differ.nt depths of aol1 

•• vell •• tblt l_ehlDQ loa. of pot ••• i\Ul.8ince "'-_Dt 

beyODa the l'Oot-lIO_ 1e 11_1,. to .ffllCt the ftOP .".re.ly. 

It. ft.ld •• pel" ..... , .... lAtd out to etac!y boW 

b •• t the efflelency of u ..... _ OIl_ blentl for 



Di~l'lf""'l_ 'aJao"l~l_ ... be .till." for iDOna.illl 

''-1' prOl!hlCltlO1l in ...... . 

Ifbe ...... iIIe- we. 1.61d on i. tbe ""l'lcultur • 

..... reh 8'8ti_, "1l~lIy. 8011 be1oag. to .aDd, olay 

1 ... textu .... of _4er Alf1"l. 

).1.3 SM'IR 

'!"be al"op .... 9I'OWIl .&'fa July 191' to API'il 19M • 
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• "'hltr c0Dd1tloae darl .. t'he •• tUa aropplDQ .... OD _I'a 

..... de&! f .... ",,,,01091 .. 1 ... ,.....t." of tbe Di.t .. 1at 

A9rlcultU'.l W .... , "'IlDU'_ • ., n •••• ted •• da-i1y 

ayen, .. 11l Appeadia-I .8&1 .1,.6. 

'fhe 1ntroduc" _ot10 ... ~i_y f .. c:a .. lay., 

.... layaa-, (H,' va. Wleij !OJ:' the etu4y. MAture et_ 

han"ttld aDd pa-..... ., In •••• in the pceYlova _8OD 

we ... cut to vet •• tt. of 11-20 .. leD9th, frca .1Ml. 

port 10n of tbe ate_. 

Ur .. , ,upel"phoepbate and _rlat. of pota.h we ... 

llSed •• the source of ., P aD6 It. The '.l"t111 .... 



contaiDed 46.01, 15.14 aid 14.25 per oem of ., 

1'305 antt IlzO .... pec::tl.ely. 

3.1.5 '777 .a 
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'fba ..... ca 'ke Uled for the exper1-.nt ... 

analysed for a, P, It aDd all content ani! vere foanc! to 

be 3.28, 0.69, 1.01 and 4.10 pal' c •• respectively_ 

MJust .. nte 1n the •• CAlot of Ul'ea "I~ ade, conalderlnv 

the '!altrogeD ccmtent of _ cake 80 that .itl'OQe. 

aupply by 1II'ea-De_ cab blend we IS in accord. nee vith 

the tr .. t .. ft. flxea. 

The De_ ca1c.e Pltl'obaee4fl'Oll leeel Mr1tet of 

'rric:bar vas flnely powd ..... , .Dl! alxed wlth urea 

qranules, tv.lve h')UZ'e: prlOl' to loll aop11cetlon. 

1) '1'1 - 50 lev 11 •• u ..... ted ur.. + 50 leO XzO 

•• aur!at. of pot •• h pel' bectare ln tvo equal .pllt., 

belf a. baa.l aDd other belf two 180Mb. after plantlng 

(Pac'kaq. reccametutatlcn of JrAV for c ••• e .... yar. It.)_ 

Z) If' 2 - 50 11; ••• 111'''-''. oa lee blend at 

5 II ratl0 and 50 kg K20 •• 18U1"1ate of potash, 'balt •• 

bae. 1 dr •• eh~ am! tM other he If tva .ontba after 

olant i ll9 • 



3) "3 - 50 _ • a ..... -ne.- cake blanc! at 

5.3 ret10, half •• ba .. 1 aDd other belf two .-ntha 

after pantlDg and 50 "" ~o a • .ar1ete of pcft •• b. 'balf 

one IaOnth .fter plant1av aad other belf thr ... ontbaa 

.fter plantift9. 

4 ) If.. - 50 110 • •• ..a-oe .. celt. blend •• be •• l 

dre.e1D1g and 50 ~9 K
2

0 .a aul'late of pota.b. half one 

.ontb .fter ;.lant11l9 and otber bIa lf tvo IIIOntha .ft.r 

pla nt i fttI. 

5) "5 - 50 \'9 ••• urea-ne .. cek. bl.aa aDd 

7S kq )(20 •• .urlate of pot •• b 1ft two equal aplita, ODe 

•• ba •• l ant'- other balf two .onths .fter plant1no. 

6) '1', - 50 _ • aa ur .. -neetI caD blaDC! ant! 

100 leo -.t20 •• .arlet. of DOt~ah 1n tvo equal apllte, 

'belf •• baa. 1 end other balf two aonth!l after plantina. 

O -1 Mot., P2 5 at the rate of 50 1tq ba •• applied 

untforaly to all treat ... e .. 

3.1.7 ilJPI' (Ilq.1) 

D •• 19ft - bat!0II1 • ., block de.lqn 

aeplication - 'our 

Plot al_ I Gr088 I 

lIet I 

Sl'llclna 

6 • x 4.5 • (48 planta) 

tf.5 • Jl I • (24 r>lente) 
75 _ x 75 _ 

trotal nwaber of plot. - 2'. 



+="IG ," LA)'OUT PL.AN 
Jiie"'I.M It ")lI.s I C:"' = 2. "" 

Y AXIS J CIn .:&.M 

____ ~."I.ICATION !.U REPL.."ATIOH !! 

____ FUIPI.ICATIO'" ~ ___ A'ItPI."ATION T 

[J[J [J[J 
[J[J [J[J 
[J[J [J[J 

,--------- --------- ---

T R Ie A"T MaNTIS - -
"Tj _ ,50 k~ H ,45 URI£,t. .. 50 kt k'J,.O AS MUIUATa 0" POTASH 

('12. 8A$AI. l' 'ja. 2. MONT,..S AFTIlIl PL. ... I\ITING) 

"T1.- ~o kl N A~ IIAaA - "'''aM <'AI(. BLlfND .... so k~ ~2.0 
4~ /IIIUI1fIATa. O~ po"rASN· 

(~:I. 8ASAI.+~2. • MONTHS AprlER p\..ANrrNe.) 

T:a - 50 ~, III A$ ulUitA - NIl~ CAKa: aL.E",J) ( 'Ia. BASAL. -r 

'l'- :2 "" .. IIITI-I,5 AI=TIUl. PL.ANTIIIIG) + &0 It, kl.O A~ 

,,",vRIA"C£ 0'" pOTA5H('I,. 1 NeWT'" .;- '/1. :3 MONTJ.lS 

APrltR PL.,IIoNTINCi) 

T4 - So k, N As UJlt!!:A -IIISRM C.AIo(AIt SL.aN%> (FULl. aASAJ...) 

+ 50 k, kLo A$ MuJltrllTE OJ:' POTASH ('/2. I MC>NTW 

'/:1. :2 MON.THS AFTIiiR ~L"NTING) 

i 
T~ - 50 KS N AS URIiA - NSEVI C.AI<~ aL£NO'fo 75 kS : 

k 1.0 As MURIR7'S 0,," POTASH. 

(I/'l.. aA.sA L .... /h. !l. ""'<I>NTI1' "''''TlItst PI-AN.TINGi) 

'lit - 50 I<.a N As U'UfA - !\I1I!I£.M CAICIi III..~ND .... 100 Ie} 

k:L 0 AS M u~1 ATIil 0," PCTASU 

('1:1. 8JUAL. "t'l.... 2. MONTf4S ,A.F:"T.R. PI.ANTIH'i) 



1.1.8 11.~ SPlt .. a 

'!"be cultural practic .. hc~Dded in tbe 

paCBV. of pActie .. (1982) Pl"e1'Aret't by JCer&la AQrl­

cultural Unt.er.lty wee. followed. 

The experi...,ntel area ".e plouq~ twice .na 
was divlded into four b1oeb. Plot., of .i •• 6 a x 4.5 a 

were leil' out, •• oer4ted by bund. of about 50 ca width 

end 25 c:sa h'tl0bt. "'ne plots wer .. duq, the .011 .... 

• 1~ thrOUQhly, lev.lla" and aoued. of 4S ca h.19bt 

were taltan In 11ne., 75 CII apart Oft 81ther ,.y. 

2) Pantlpq 

Pl.4antlaq vail doc. on 8th July 1983. Thre. ft~ed 
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•• tt. were planted .ertically on tbe centre of the aaoullll!., 

in.ert iDq the tip" (lID below • 

• anet X were 91 ... _, liocorfl,. to the treat .. at. 

fixed aftC! .11 plot. rec.l~ a Ulllfo.l'll be.al dOlI. of 

50 'kQ P205 .-1. '1'0 .n.ul'8 \tailor_It, of appllcatlOD 

.... urea aI8OUl1te of all the lenill.era "er. epplled 1. 

bantJe token around tb4t .14~1. of each aoun&!. 



42 

Spr'outlna .f .. tta .... tl'f.~ory. Oap 

fl11189 w. doae tell deys af~.r plantllt9. 'WeedlD9 aDd 

.. rtblDCJ up operat1Ofts ". ... 91" ... twice, at aD lMeC"Y81 

of two saontu ln tb. 1.ltlal .t~.a of 9rowth.Plaat 

l)rOt.ct1on .... v •• wen aot found .ece,.aQ. 

So11 ... pl •• ".r ..... lY.ed for a".tlabl. 

ftitl'09 •• and .".ileb1. pota •• 1ua b.fore ant'J tv.ntyfow: 

bour. aft.r 'ttn111_r appllCMltiOD, .ad at .:mtllly 

1Dt.~1. till _!'Y .. t. 

1) Ilia'" airth 9f Mi. I'. apO .JJPbe' gf letT. 

1'1 •• plants 1. tbe Det: plot. "'1' ••• lected at 

"'''<8 f&'Oll each plot foe taltlft9 bl .. tria ob.el"Yatlou. 

A¥~re9.' of the ob .. natlO1U1 ".n naol'dec1. 

'fhe Iluaaber of fully opelMld 1 .. " •• , 91rth at a 

unifol'la belght of 30 .,. Ira. tbe 91'OUnc' ~1 ... b.1V'bt 

Of ta 1 left .t. of each plant .... ured fl'OIB the ba •• of 

fl .. et 'PI'Out IrOll pla.te4 .ett to the too of anope'" 

bac!, wer. recorded at 81x IBOfttb a~ hane.t .ta9" of 

the crop. 



ODe r._ ••• at1 ... plaat of Nch plot: fra. the 

Det arM ".. uprooted at t ••• IIOnth, .1x IaOntb aDd 

43 

harv •• t 8taO" of the CZ'OP. rrc:. each plant, the 

laaina., Petiole., at. ead tub .... vere •• ~nt.d al1&! 

veigbed. a.pr ... nt.tl .... .,141.5 fre. .. cb of the plant 

DIlI't& v.re taken, wiped with (tea" cloth to r_on adhering 

duat particl .. and w .. drlec1 1ft alr-cwea at aooe .1 5 

tl11 constaat "e19bts w .... ncoJ:d4ld. 1'&"018 the dry 

weioht of the ... pl. the totel plant dry v.1gDt •• 

caaputed. Dri., ••• pl •• vere PGIfC1.ed and analy." for 

e._icel coutltu.nt •• 

Uptalce of 1111trl •• 8 wer. "caput" fro. the dry 

weight and nutrient CODCentratiOll in tha diffennt 

Plant part.. The tot.l plant uptake "as then worked ~. 

Length aft!! girth of tubers of fi •• r.ore .... 

teti .. plante v ...... ur ... fter barY •• tilJQ the ceop 

aM ."erap wor~ out.. 

4) IMber of t'M" pc PlaR' 

Tot-a 1 lNDlber of tube •• of repr ... nt.tt .... pla •• 

of .. ch net plot vel'. reco~, an.! avere9. per pia • 

. worltec!! oat • 



5) fpI:ev DeW 

After the _" .. t of tbe "OP, fr.sh ve14llt of 

tubers frOll fl"e .......... tl". plants were nCOI'd" 

.fter nt.av'D9 the ac1'beI'.1111 .011 panicl •• and yi.ld 

J)el' plot was "or~ out. 

6) loot to 'boot 4'1 a i • t at i, 

After he"e.t, root to .boot ratio en dry veivht 

baeie va. worked out for .11 treet .. nt_ in Mch 

replication. 

1) OMllty Ittc1Wt.U 

Hydrocyanic .01(1 cont.nt of the flesh of tuber 

was •• ti_ted on the .... aay of M ....... t. D~tt.1' 

conteat of tub .... " •• t1_.nt .... by taklnQ untfol'la quantity 

of tUber, cbol'ped into dlff .. ..,llt plec .. a ... <1rlec! to 

conetant ".19ht in an .lzt-cwea at lOSoC. The wei9ht of 

dr,.atter obtain_ ..... xPIr ... ed a • .,.ro.-nta9. Oft the 

fr •• b veiOht of tuber. 

Dried fl •• h .... powdered aDd ... ly,e<! for atarch, 

and crud. Protein content. 



!'be eoll .. 1_ et..,y we. 1IDl!en.1ceA to 

1 ••• tipte the 1afl_DOe oj una-__ • blead OIl 

--.1_ pot •• el_ c5yaaato. 1ft the eoil eo1 ...... 

tbe *_1.. 1.. of pota •• l_ witbia • ptrlocJ 01 cae 

1IOIlt'b of .ppl1catlon. 

Pita of 60 _ deptb v .... dug in the •• pel" ...... l 

...... t Ma_atlay ln .OU' 100atioa •• net 8011 "1IP1 .. wen 

collected .epa ... ,.l, 'I'0Il fI'IU, 15 _ d.pt'b. .ulk 

deMity fOl' eacb depth __ was 4et81111 .... bf ta'kl .. 

four .... na ••• aple.. hapl .. fl:'c. dlff ••• at lontlolla of 
o 

eacb depth were t~ly -i.Jted .D4 811" dl"led u .... 1' _.d •• 

Pre plpe_ of 65 ca l~b aDC! 6 _ lal.nN1 

"'iaaet.r obo •• n tOI' the atudy ......... ahed vitb 1 • 

llydl'oohlol"10 .cid .ad t 'bell witb tap _te .. aDd fl_11, 

with 41st111" wat.,. Tbe tUbe. ".re aloeed at 0" .ntI 

by tyinG .. lin elotha aad .bcwe tht <::(.tI fl1t... papU-.s 

.. 'If, pla0e4 • 

80il 1'-au!l'ed to flll each 15 .. depth of eol~ 

•• ,.,.19bel! ta1d.DI into ooulder:atloft tbe .,01_ of t'he 

tube end bullt "ellalty of lIOi1 uDder fl.W OODdltlons. 

'the col .... _ we ... pack.e4 with tbe 80il by taaptao _11 



• 

Goutclllt traer_nte with ste.l pluDg." .p~to 60 _ 

h.19~ !rca bottolll of the t\lbe~ .~ top 5 cal vas 

left 'ne. 

'1'he !ollOW1DQ t.reat .. ntll w.re applied to the 

top 15 CII of the &011. 

1. "1 - Control 

1. T 2 - 100 ppa ••• \lM .. _tees una 

3. If J - 100 ppIR X a. _rl.~. of pOtash 

•• ". - 100 ppa M •• urea-a ... __ blend at 
5.3 retl0 

5. 'r 5 - 100 PPII • a. llntr .. t~ ur.. + 100 PPII X 
a. asuriat. of pot •• b 

6. '1', - 100 .... u .. -_ cake blend at I., 
.. atl0 ... 100 PJD K a. 1IUI'iate of pot.ah. 

renl11 .. r8 accordlag to the tr •• t •• 01;5 were 

ve19M<1 on the baal. of tbe wbole so11 weight in the 

colW1U'le and tt¥:oughly fI1xet1 with trw top 15 CrD 8011. 

Whlle ".lgb1nt;J ur .. -M •• aake bl.nd the nitrOC)"'!'n content 

of neea CAke was alao aCcouDted. Muslin clothe were lilld 

at the aol1 surface to ..... oid 41r.ct 1'61rH5rop 1napec:t and 

conaeq_nt aol1 loa •• 

The f111ed .oil col~ were in.talled in OpeD 

field with t~ help of be.aaboo POles. __ Death the coluau. 

plastic contalner. 0' 8ultebl. al .. were fitted to 



I ~ 
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collect the l .. eba~e water and the joints "ere ... lee! 

"ith cellophane to pr".l'lt the •• cepe and .ntrr of 

... ter. &noaqh I'l'DIIb1tr of reolieetion. wer. 'kept 80 that 

~uplleate .a.pL.. were re.a.ed at ".ekly int.rYel. for 

one .onth. W.ather PIlraaeterll duriDQ the exPeri.ental 

o-riod were collect" frca District Avr1cultural raCID 

and preaente(l! 1n Ap~1x-II aDt'J 'j,Q. 1. 

Initial 80il ... pl •• were ... _ .19ht hour. 

efter ftllinG the co luana) and at weakly interwel. fac 

Olle lIlOntb. At the end of each week t"o eolUJIIUI "d. 
r8llOVetJ .~ cut into 15 em eeotioll8. soil I~ .. ch 

o 
.ection va. remcwed, .ix~ tb):'ouqhly and t.medlet.l., 

extra.crted for 611l'QOniAcal nitC'09 •• and excbanoeabl.e pot ••• t ... 

Th. collected l_chet. va. aleo •• l.,..a for pot ••• 1U1a. 

Subtr~urti(!n. were _de for aauonlwa alX! pot ••• "_ 

ore.ent in ~inweter fro. all 8.t1 .. t. fr6ctiona. 

1.3 AM lyt IAA 1 procedura, 
1.3.1 .. thAd, ".,d 'or ;9i~ ApalYSia 

1 fbnlc;a 1 RIlIRia ,_ 

a) l1I1 i 01l ,i .. '''''CUlM'a 

MecMnloal ..... ly.i. of the .oil ..... carrl~ out 

by the Robinson'. international pipdt. Mtbod, .ft_ 

oxl~etlOft of organic matter with • p&r cant 82°2 •• 

d .. cribef by Piper (1950). Sotl va. ala •• lfl.., iato 

tectura 1 Qrcup uelDIJ r.8 .5 .• 5. ayat_* 



aingl. 9a1 .. constaatl 11k. pawtlc1. a.ft,ity, 

bulle denstty, per cent 1'01'. 19aO., fl.14 capeclty aD! 

.xs.u. wat.r bol.,lnq capacity of tbe loll for field 
)<. 

exoeri .. nt vUe det.ral~ "81DO b.D aac~.ki br •• , 

cup .... ur ... nt. (Plper, 1950). 

3.3.1.2 I yc;tEqc;h"s;al WApertly 

a) IA11 1:""'00 

~b. pH of 8011 vat.r au,peDalon at 1'2.5 80il 

vater ratio vas c!eter:alned u.l~ &LlCO pH _ter with Vla •• 

and cal.cael electrode, (He ••• , 1911). 

Zlec:trlcal cODduc:t191ty of t'be .aturation extr.ct 

,..11 ~et..rMined aG ~ •• cribed by a.... (lS7lj. 

3.3.1.3 ebeN.l prown 1 •• 

a) 9ratpiQ erbpp 

ar;anic carbon vas •• li .. ted by rapid titratloD 

.. thod (li.llc.ly and Black, 1912). 

b) tot,l DMl'Ae"'l 

,.be 8011 va. diV.sted wlth nitric ant.'! perc:bloric 

acid and _d. upto • constaat 9'01_ b' .... , 1911). 



'fotal phOliphonta, a" 1 •• calclva. _qnealwa, 11"Oft 

an.! -nva ••• ve" .. tlateCt f.-oa tbAt a})~. extract. 

,.ota 1 pb08phoru w. ..tt..ted })y the 

Vanada.olylx1ate yellow colOUl' .. tbod (JackaoD, 1911). 
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,.ot~l .odlu. va. det ... taet1 u.l119 a .aL r1e. 
ohot~er. .,ot.l celel,.., _9.al_, 1nn aad __ ne •• 

" ..... tlMted \I.lng an At_Ie abaoJ:'ptloa apectW'opboto­

-.ter at vav.lenGtha '22.1 ., 2 •• 2 _. 2'8.1 _ ... 

2'79.5 .. r .. pectively 11l all'-aenyl ... f~. 

_alUlble altrOCJeD 1D tbe .011 w_ c1Jet ........ 

by tb. al1fallne pe~ ... _t. -.tlaod, a.acr1bed by 

Subb1eh ant! Aa1J8 (1956). 

c!) Ay.&ltb1e phq.Q1aonI 

Av-tlabl. pbospbora- in the 1011 we ..... et .. 

1n Bray .0.1 dilute aale! flour14 •• olutloa (0.01 • _.r 
est.'Mate.! ~y 

anc! 0.025 • 11(1) (8rey a .. JIut •• 19'5) ana oolol'iaetric ,.. 

deterlB1natlon of plIo.phoru. i. t __ traet by cblu'o­

at.arlOue rec5uoed IIOlybc!opbospbor:lc blu colour INtbel1 

in 'byt'rochlorlc aelC! syet. (a.boa. 1951). 



!1Mt cation •• cbaav. _.-ait, of tbe aol1 wa 

de'teI"ll1D~ bJ leaab1Dv tbe aoil w1th Mut .. e1 .... 1 
+ • ..ooi\lll acetate solution .ftd .ati_tiD; tbe _, - • 
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a"sorbed, by distillatlon ua1111 _0 (Peech et a1., 19.,). 

f) 'aeha_h1e CltloM 

A __ iua acetete eftract of aoi1 vas t .... t .. 

with aquaref)1a, .aporatec1 to dl'YlWMla and dl •• 01 ... in 

O.11t Bel. '''OIl tbe extnet .oCIiu. was det.-1Ded fu.. 
PhotOiletrieally (Jacltaon, 1958) and calc1ua eDC! "9 .. a1_ 

by .era •• te titration _thod (Chen9 .DC! 8nf, 1951). 

0) Mailable irop .141 ... _. 

AYellablA il'OD a"'" _lIP." .era adnatea 

with D'l'PA extractant (Lind •• , aJlC!l .0"el1, 1919) aD4! 

l'ead In aD Ata.lc abeorptloa .pecftl'ophot ........ 

3.3.1.4 'A,.. gC pl,CogeR 

a) 1.11 Ditroqag 

'fotel aitroqen .. e ..... ioed by tbe .oro­

leJeWahl .. tbOC!! (JaaUoD, 1951). 
f. ~ c.h0"'3~o.b Ie. 

It) I 77 "i.lA I Ditroall ,.. 

5011 ... pl •• ve .. e extracted wltb • Jed1 aat 



.~IlStl .. l 1l1troqen va ••• tl_ted by Id.cro-ltJ.Wahl 

d1.tillatloD '-boa •• a.scribed by .... Dy aad .. laoD 

«1982) • 
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Nitrate nitrooen we, .. ti_t.... by tbe phenol 

dl.ulpbonic yellow colour -.tbod •• a •• cr1bed by J~Ck80D 

(1951) end tb. colour 1ntea.lty we ..... <1 at 4aO .. u.lag 

e PbOto-electrlc color1meter. 

3.3.1.5 IQCII 0' pgte •• i" 
1) tAt,l POt, •• !_ 

Ifott.l ~t~ •• iu. va ••• ti_t«1 in nitric-Pltrchlorlc 

acld d10.at ( ..... , 1971). 

'lxed pota •• twa 'W •• extracted w1th boillDCJ 1·0 II 

nitrle acid (Woad and Ifur~, 1941). 

3) bC;baP9Mbla M ••• ig 

Aaa\oniuRl acetete extract of the .011 va. tr .. t .... 

with aquer.Ql., ... poratttd to ~If-'" ani! dla.ol~ in 

o. Ut Hel acid. Th1. wa, WI" for •• t1_tlno tbe exchange­

eble pot ••• twa. 



.... t.r .0181e pota.,iv. va •• ,tt_ted 1n 

.aturation extract of eoil (J. c-. Oft, 1958). 

Pot ••• i_ GOat.at lD dlfferent extract. w .... 

detet:a1n.a uaiD;J UL .. laM photOllet ..... 

3.3.2 MlthqOl Igl: Rla. AMln'. 

1) ""RAlg 

a1trQ<Jen 1ft tbe plaat ... pl .. 'ft •• ,ti_tee! by 

the •• a1 __ 1cr:o-KJeld.hl .. thod ., d •• cr1bed by J.ouon 

(1958) • 
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PlaDt pen, vIr • .,U .••• t.4 with Dltrlo-perchlorlc 

.eill abtur. 'E d •• gibe(! b7 Wil4e .t ale <19'72) oa.c! 

pboaphol:ua, pota.alU1a, calcl_.o4 _QDe.lwa were •• tiaated. 

Pho.pborue ".. e.t l_ted by .'lItu!a.olybdate 

yellow colour .. thed (Jacuo., 1958). 

Peta •• 1U11 .... detezoaiaed fa .. pbot~rl_11y 

(J.euon, 1958) and oelclW1 .ac! _9De.lua by .. r .... t. 

titration •• thod (CbeD(l aDd ar.y, 1951). 



3) 1St reb COPt..", 0« liMlaer' 

Starcb content of the edibl. portion we_ 

t'!eteratned by titration of the .\J96r .olution ualno 

f.rrlcyen14e 10n tn alkaline .olutioD, ua1ftg -.t_yleae 

blue a. lndlcetor CMinoff .t al., 1970). 
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Dried flesh of tuber va. analye" for total 

nitrogen by .l.o-Xjeldahl _tbod (Jae'kaon, 1958) aDd 

cJ:\1d. pa-otein cont .. t ._ COIaPUted by IlUlttplyiag with 

factor 6.25. 

5) ""ros"nip lA'" co"' •• 
IIClf coatent of the fr .. h tuber we_ det.mill4lC! 

'-'edlately after banest by the following method euqo .. ted 

by Indlr~ .nd S1nha (1969). 

'I'he HCR r.l ... .., Oft acidulation of bo.o;.nl.*, 

••• 01. wet! abeorb." 1n a ",lareta oeoar, which va. later 

.lut..., witb dlft'll1~ yat.r aft('! the colour &'e8d at 5.0 na. 

The result wa~ ex~r3ft8~ ••• 1croqr&. of ~ Per 91''' 

of fr .. h tuber fl •• h. 



3.. Mely,l. d DS= -" '1M1 CaDillan 111" 

.U~I'09_, pho.phorua eDt! pot ••• b .. coate._ 

of nee- ceq ve .. e .stt.at~ as l' •• crl1:Ntt) by Jacuon 

(1958) • '!'b. 011 content of tbe cra'Jre va •• ati_ted 
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•• ino .oxhl.~ apparat"s. St • ...,.rtt analyticu\l procedv .. 

wer. usee! for the •• tlatloft of _. P ant'l JC 1n fenill .. !"_. 

'l"he r .. ulte ~elD" vere statistically .... lys84 

•• d •• crib" by 8Hdeeor ant! Coc:hnn (196'7). 8_ of 

the re14tY.nt eorrelatloM were alao work., oat. 



RESULTS 



auuurs 

~t. 

Thi. chapter ~ .. l. wi~h re.ul~. of lnYe.tiqatlon ,. 

carri" oat. which include a field .xPert_nt to st\lC!y 

the f .. sibility of utilisation of nitrification lfth1bl­

~ory p&"operty of __ cab without .ff~iftQ tbe 

utili .. tion of other nutrient. particularly pot ••• l.-. 
Aa per peca .. of practices recta.aeDlletloD8 of Ken 1a 

Aqricultun 1 Un1.erslty for 08...... III tr0geft0ll8 and 

55 

pot ••• ic f.rt111sers are iSf.)pliecl ~OQftbd, both.~ ~be 

~i_ of plantln; a. well a. at top 4re •• iaq. An ette. 

i. _d. 1n this '1alc! .xper1_nt to eohi ... full benefit 

frOID ur .. -neea cake blend .ltbft by adjustla; the ~1Ae 

of .pplice~ioD of pota •• lc fentll_1:" or by lncr ... in; 

i~. rat. of appliaetioll. 

A •• ilabl. nitro;.n .na ... ilabl. ~as.iu. of 

80il uft(!.r different treet ___ werf!IJ analyeed at .onthly 

lnt.rYel. to .t~y the effect of treetlll.,nte on plant 

•• ailability of the.e nutrient •• 

Plant anely.i. were done at _jol: c;Jrowth staq •• 

of the crop, such a. tUber fOr:lMtion, fl11il'l9 and ban-.. t 

.tac;Je.. Nutrient cODcantretion ln dlff •• nt plant pert. 



."'" dry _t~ ... Pl!OI!lIftlon at -Jor Ql"O'Vth .~a9" ",.r. 
al.o reco~" aad uptalt4t cc.puted. 

A 8011 colutan study ._ alao coDC!ucted to 1 __ 

nlCJate tbe dyne.lce of Dltrove. and pota.sl .. 1n tbe 

proft Ie where treat.Mnta vere ql •• 11 to surface 15 011 

of soli ana apt und.r natural cClDdltlon In the South 

.eat aaoftlCOD .... OD. 
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Physical, eleetrocbell1ce 1 and en_lee 1 characteri­

stics of aol1 ere pre.ented In "able 1a, b am c. Soil 
the. 

belo"98 to ,.order Alfiaol. Amalye18 of particl. at. •• 

distribution In<Heatec! tbet it contained 28.83" C08r •• 

• ena, l4.2~ line aa~, 12.99~ alit and 21.a3~ clay. 

'!'be 80i1 belongl to .. nety clay 1 .. textural elas. a. per 

I.S.S.5 •• yet .. of loll cl •• stficatioD. Ab.olute aDd 

apparent SPeCific gravity of so11 vere 2.16 and 1.29 

re.pectively. PorOtllty perce ••• e we. found to be .0.30. _.t __ veter bol~ino eDt! fle14! aolature C8Q1tclty " •• 

27.70 and 21.11 ner cent r •• pect1vely. 

So11 vae found to be slightly acidic in ntt_lon 

vith • pH of 5.10. aleetrlcal conduatl'Ylty of the 

•• turation extract of aol1 .s 0 •• 0. m!8ho CIB-
1 and cat10n 



,..bl. 1. Cbas-acrt_latlos of the loll 

., lIbyalcal characterilticl 

81. ..rtieule ... 
• 0. 

1 Partlel. 11 •• ~1.tribut~oft ,.) 

2 

1 

• 
5 
6 

1 

2 

Ca. .. s. Mac! 
.1De .. aft 

Sllt 

Clay 
Tuture 1 cla •• 

Absolut. apeclflc qr •• lty 
Appa ... nt specific 9revity 
Poroeity ~) 

I'I.W aclatun capaeU:,. tJ(., 
Ma.l __ t ... holc11o; ca pacl ty C.) 

So11 reaction (I'll) 

.lectrleal con~ucti.itY' of •• t~tioa 

.xtract '-abo. cr1) 

Cation exebaage ca~city 
<.. 100 9 8011 -1) 

c) Qwlic;t 1 abiEtate!.' le. 

1 
2 

ervanic carbon (~) 

.. eta 1 aut .. lttKe ,~) 

.) PboapbOC1lS 

b) OtlclUli 

28.1' 
14.2' 
12." 
21.1' 

5i 

.. DlSy clay loaII 

2.1. 
1.2t 

'0.'0 
21.11 
21.10 

1.10 

O.OJ 
0.12 

(coatd.) 
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"abl. 1. (Coat"'.) 

Sl. "nleulA ... !lo. 

c) -9Mli- 0.12 
d) Iran 3.80 
.) Manoa.". •• 0.08 

f) ~twa O.CM 

Ayalleble nutrlents fflrtJ ba -1) 

.) .ttrag ... 573.30 
b) Pboepboru 55.00 
c) calcta. 805.00 
t't) *911 •• 1- 200.00 
.) Iron 26.00 
f) "'a;aa ••• (~) 19.14 
9) ~1_ 200.00 

Poraa of 8ltl'OQeD 

.) Tota 1 nttrooen (., 0.05 
b) ~ftl.oel nitr09.a (.,.., 10.00 
c:) Nttrate nitrogen (ppa) 5.10 

5 J'OJ:'8ll of pot ••• l_ (lcrJ .-1) 

.) Water .olUbl. pot ••• i •• 6.90 
b) Exchangeabl. pot ••• t .. '80.00 
c) '1xed nota •• 1wa 1040.00 
c!) ,.ota 1 pot ••• lua 5400.00 



esc-nee _ .. city va_ , _ 100 Q _oil-I. Cheaicel 

&DII1ye1. of 8011 lDdl_ted t_~ oI'QAD1c _tteC' coDte • 

•• very hi9b (1.4.). "otal a1trovell, pbo_phoru.., 
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pot ••• tUII, OI1ciWl and -. __ 1_ wen 0.05, 0.03, 0.27, 

0.12 aDd 0.12 per cant, respecti"ely. 'rotal lrOll aDC! 

_DIaD". w .... 2.8'* ana 0.0. 1' •• pec~1 •• 1y. ,.".1,Uible 

n1trO;eA, pbO.pboAI!. pot •• rdua, calclua aDd .... s1U. wen 

-1 573.10, 55.00, 4SO.00, IOS.OO and 200.00 lIv ha co .. pe-

ct.ively. AYailable iron and -llCJa ..... were 416.00 it*' 
19.14 ppa co •• pectively. 

-.rbe r •• ult$, of a_lyeia of aol1 and pl~nt .aspl .. , 

blometrical ob •• l"9'atlone _de Oft c ••• aye crop -t _Jor 

Ql'owth etaQ", upta'ke of nutri ••• , tuber y1e14 aDd quallt' 

attrUntt.. ere p"'e.ented hen und .... 

Tabl. 2 anCI ) pre •• At tbe .. an valuea of avellabl. 

nitrooen aDd ."ailabl. POt& •• 1us "atus of aol1 uDdel' 

d1ff.reat tr .. t.eat. at ~hlv lntervale. ADaly.'. of 

nr1ance table for the &lte . t. 4til •• a •• A.ppeDCUC •• III 

aDd lY. 

4.2.1.1 ~ll1.bl. pltroga. 



'fable 2. 5011 • .,. .. tabl. Dl'trogen at ~ntbly tnt .... ~l. after ferttlt .... 

eppltcat.10D (MeaD yalu •• 1D 1Jrq .-1) 

. -
1 -.onth 2 eontl18 4 .octbs 5 110M ba 6.,at be ., aofttba 8 IIOntb. 

"1 

"2 

", 
", 
"S 
." 

CD 

118.00 

714.22 

169.50 

1331.50 

7:M.6S 

"8.05 

158.89 

52.73 

316.50 

334.65 

'17.15 

'66.5a 
326.10 

290.15 

37.63 

12.49 

316.55 

)02.15 

274.25 

2e2.50 

257.05 

318.IS 

46.83 

15.54 

199.17 

186.25 

206.32 

182.09 

231.6a 

226.4" 

35.17 

11.87 

292.10 

3a2.4S 

117.9. 

33).94 

)03.59 

322.47 

11& 

12.98 

294.10 

lqO.40 

322.99 

272.31 

2~O.45 

288.41 

21.)0 

227.94 

256.31 

224.11 

214.20 

261. a. 

242.01 

.. 
46.20 

252." 

321." 

US.D 

2.5.64 

316.33 

199.83 

39.52 

13.12 

24'.59 

'25.19 

M'.19 

296.7. 

312.69 

199.8' 



blen(! r.c~~ h1qbel' .... 1" •• for •• ~,l1.bl. nitrogen 

when COIIPBred to unt .... ted ur_ treataeDt. Appllcattoa 

of UZ' .. -fteeII eta'ke blebS ••• tngle benl "0.. C"4) .how" 
eiqntficantly b19ber ..... ilable nttrOQen .tatu •• t 24 

hour. and one ~h .fter f.rtl11~.r application. 

Tbe ..... ai "h1. nltroqeo COftt..Dt of aol1 va •• laoat 

M1f at one aont.h .ft.r f.rtili .. r application vb_ 

c:oraper4l(! to initial level aDd was Oft1y ene-fourtb io the 

treat .. nt that baa recel.e4 eDtin quantity of nitl'OQen 

at the tl .. of plarJtiDg •• "1"_-0'" cake b1eft(!. 

In qlllneral • .,allahl. nitZ'QCJen content of 80il 

"'.creeeed with crop growtb· "5 y1\1 c:b bat! recetvet1 '75 kq 

1(20 he-1 in tyo ectal aplite record .... Iligniftcc-ntly low ... 

after pia nt ··119. 

Noet of the treatnaente neo&'ded low.et ave i1abl. 

n1trog4tn .tatus at thr •• IDOntbe .ft.1" p).ent1DQ. AaaorlQ the 

tr •• tsaents, T5 and ,., which hey. received 75 and 100 lr.cJ 

K
2
0 be-I, rec~.a siqniflcantly biqber valu •• for tbl. 

".ra~8r than If l , '1'2 eN! if._ "3 whlch baa recelyec! fl1"8t 

doee of ~a •• lua one aonth afte .. plantlDQ recorded a 

coamaret1.ely hiqher • .,c;11abl. rUtl'og.,,, atatu than thoee 

trHtlMnta r.eeivin; pote •• i. et the aa .. rate. 
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Treat .. nt d1ffereno .. war.. ~ .iQftific~Dt at 

fOurth, fifth." .txth aontb .fter oantiDQ. But: the 

treat .. at influenc •• we" siQnificant after .... nth aD(! 

eighth 110Mb. Durlnq thi •• t«9. hiQhe.t a"oilabl. 

n1troqen .tatue vee .. ecort'!., by 'fl. The tr .. t~nt. '1'2' 

"3 and "5 wen significantly superior to Tl which hee 

recei"" nutrit!Dts ... Der peC-98 of nractlc:e. r~n-

dation. 

Diff.rent treatment. si9Diflcantly influenced 

a.el1abl. pot.eslwa etatus of so11, twentyfour hours 

.fter bae.l application of f.rtili.ezoe aDd upto a1x IBODthe 

aftltr plantiD9 _cept at .econd aD&! fourth .oDth. .... 

ca~ bl.~lft9 of ur.a 81QDlfloantl, reduced soil a.~ilable 

pot ••• lUll. with 1ncree.lllfJ 1 ... 18 of oat ••• i .. , aol1 

a •• 1lability of the nutrleat al.o ehow84! a eorre.POn&!lnv 

1ncr ... e. Highest levIl!l of pot-as.lua r.co~ed _xi ... 

•• 1ue till barv •• t exceot at fllth and .lath .onth. 

'rr .. t .. nt 8 ,. 3 ant!,. 4 vh 1 c:h ha.. not reC8 i"~ t he be s.l 

do •• of.potas.le fertili .. r r.cord~ .ini.um quantity of 

plent .getlabl. form of tbi. mrtr1~nt at tlHt f1rst aDd the 

eecond s .. pllDq. 
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• 

Soil .vailable pot ••• lua sbowed s19nlfic~at 41ffereaces 



!'r .. t­
.. at a 

"1 
"'2 

"'3 ,., 
7S 

", 

CD 

Sbl J:. 

.,.ble 3. Soil ... ilabl. pOt: ••• lua at aon'thly tnterY·;..l •• fter f.rtiliser 

."pllce~ion (MitaD 'P 1\1 •• til 1rQ .-1, 

24 hour. 1 ~t~ 4 IDOlltha s _ntbe 6 .oath. 7 .. nt. 8 aont"-

1622.82 121.48 628.95 438.94 .39.12 

1167.21 '55.n, 624.71 450.26 428.22 

562.43 517.03 60).65 )06.32 515.17 

519.04 529.71 606.03 427.72 ' •• 58 

1154.45 821.91 627.19 4'2.39 504.11 

2IP.93 1134.44 624.65 520.04 S6,.89 

.- --.,.- .- I 

46S.89 258.45 as. 63.44 N5 

154.59 a5.76 1'.~6 22.11 42.04 

492.11 475.20 

510.96 '08.19 

713.27 613.20 

531.6') "9.'. 
539.24 592. "15 

563.89 S97.LM 

124.09 81.82 

41.18 29.14 

461.49 

'91.63 

548.66 

543.60 

537.70 

595.01 

.. 
50.71 

,74.,9 , 

390.13 

452.4' 

)95.24 

431.73 

457.72 

.. 
22.71 

en 
w 



reqletered by 'f. ¥bleb bas raeet.ed 100 lev ~O .-1. 

Untreated ur .. treat__ (If 1) recort'lec! a h1gb9r .a lUft 

when eaapared to ur.a-~ ca~e blend treataeat ("2). 

Treatment ~iffar.nc .. were not .19nif1cant at tbe 

.ecoN.'! aontb af 

be •• recel.,ed 1nltl.1 do •• of pot ••• lwa one month after 

planting show*' comoaratiYely lovor • .,aU.-bla pot ••• i_ 

et this staq •• 

Dur1nq the ~h1rd aonth ", vas .igfti.fic&Mly sUPerior 

to ell otber tr .. tment. exceot "5- "3 racort!ed the lovest 

DOtas.iuna •• allAbillty and diff.ad .i9fttfic~·ntly froll 

all other •• 

At the fourth .oath If 2 recol't!ec1 the lovelt va 1_. 

Aaonq the tr .. tlHnte, "3 followed "" but the dlffare~ 

vel''*' norwsiCJniflaent. 

A •• ilable pot ••• iwa .tatu. of the solI 1ncr ... ed 
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~urlftCJ the fifth aonth and decc ... ed thereafter. 7 .... t __ 

differences ware significent, with", recordinQ the 

bioheet .alu. follov~ by", and "5. Durino fifth taOIltb 

stege '1'3 vas .i9n1flcaRly superior to other tr .. t_.t •• 

At six 1I0nth stage a180 the .... trand vall followed, but 

'f 3 _. on per wi t h "6 • lid If 5. 
\. 



DuriftC) .... nth aad .tQbth JIODtb of ••• pllDg tbe 

treat_at <11If ... -.. we" DOt 8""nlficeftt. AIIong tb. 

treatments ", .. tntained "xl ... a.al1able pota •• iua in 

8011 follow" by T 3. 

Deta Oft qrowth character. 11k. plent be19ht, glrth 

8M nulllber of 1 •••• DIll' plent at .ix moDtb and be ..... t 

.tag •• of the CI'OP, •• lnfluenc:e4 by tbe treataeata are 

65 

Pr ••• nted In 'fabl. 4 and aDII1Y818 of .ariance ln Appendlx V. 

Plant la.19ht we. 81piflcantly influenced by tb. 

treat .. nt. at .1x month .t&98 of the c&'Op. At tbe H. 
1 .... 1 of pot ••• tc l.rtl11Mr "1 va. 819ftlfl08ntl,. superior 

to "4 vber. the entire qwlDtlty of nitrC)98n va. aoplieCI 

as slnql. ba •• l do •• of una .. _ oak. bl.ntt. Beyond 15 ltq 

KzO be-I. deer.&ino trend w_ notictld 1n plant hetflht. 

n. •••• trerk! va. followed at t h. harY •• t stage .1ao, 

but the treat.nt .Ifect.& ftJr. non-.19ntflcaftt. 

Plent girth dilfere_ .. we ... not found to b. 819ni­

ficantly affected by tr .. taeat •• 

The number of lee •• a per plant va. not 8iqn1f1c6fttly 

lnfluenc:ed by tb. tr .. tJMftt. at .1 •• ontb 8t~'1 •• but .... 

8i9nlflcant at barv •• t .ta;}. with -r. recordlno the .. z.1IIua. 



"reat. _Dt. 

"1 

'l'2 

T, 
"4 
... , 
T, 

"able 4. Growtb cbaraat •• at differe. 

Plent 'belVht (ell) 

• aontb 

2.)1 

2.25 

2.15 

1.91 

2.42 

2.17 

0.10 

_"eat 

2.46 

2.45 

Z.31 

2.14 

2.49 

2.36 

MS 

0.11 

("'11 ".lue8' 

Pleat 9trth (aD) 

I I8Ol'lth 

6.91 

6.6. 

6.69 

6.12 

'.10 

7.13 

• 
0.35 

lIarveMt 

1 .. 11 

7.45 

7.00 

7.25 

1.40 

1.12 

lIS 

0.36 
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ate9_ of ql'OVtb 

au.'b4tr Of lea ... 

6 aoDtb Ban •• t 
illr 

30.50 17.00 

31.75 21.00 

27.75 17.15 

]4.50 21.25 

32. O~') 19.50 

31.15 16.00 

0.74 



Dry _ttar producttoft at different 91'OWth ata9 •• 

of tbe crop aDd tbe r •• pecti". root to .boot ratio an 

pr ••• nte4 in "abl. 5 aDd aM lyeis of .,arianee iD A.ppea-

4ix-VI. 

".2.3.1 %)arM MAth attga 

At, this etaQit of growth, treat..,.t effect:. were 

siqnificeDt for dry "eight of sboot, root an<' wbole plant 

~i9bt, .e vel1 as for root to shoot ratio. 

", vhieh be. rite.ift(! 15 -. ~O .-1 r4tCorded -xt.aa 

.hoot vaiqbt follcw4d by "] ¥bere both firet an&! .e~ 

applications of pot.selc f.rtil1 .. r were done one month 

after nitrooen application as ur .. -ne .. cake blend. 
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"5 and ,.] "... on par with each ottMr and "5 va. 81VDlficantly 

superior to "'1' "" and 'f.. " ... IKS If, vera stgnific6ntly 

inf.rior to all other treat_.s. 

U.8 of una-H .. calte bl_ ('t 2) lIi9n1ficantly 

increased dry wet<;rbt of tuber at tbis atag.. ,. 5 r.91ster.4 

the -xi.- tuber "eight while 1'. r4tCOrded a significantly 

lower value tban "5- T" reeoc.!ed taini .. tuber "ei9bt 

among diffennt treet_nts trl14. 



"I '6.1a 

1f2 82.81 

." •• 78 

Y. .9.31 

'1'5 92.25 

4f, 57.99 

bd 

CD 12.92 

S'la .t 4.29 

"able s. 1)~tter prOt!uctloa at: d1ff __ t* Qrowth naq .. of the crop 

Olean ye1uee 11l 9 plallt-1, 

aoot 
•• 1q'bt 

25.18 

44.0& 

'9.95 

21.31 

59.97 

JO.13 

17.16 

5.89 

,.ota1 
dry 
welqllt: 

101.55 

126.15 

125." 

10 ••• 

152." 

88.07 

13.93 

4.63 

0.'3 277.68 

0.53 105.32 

0.47 290.4' 

0." 241.41 

0.65 331.12 

0.52 293.80 

0.14 50.77 

0.05 16.89 

• 

292.19 556.87 1.01 275.16 H2.81 

311.16 61'7.44 1.02 302.96 '''.17 
156.99 M6.46 1.23 292.94 .1S.2I 

342.14 50.50 1.42 261.51 391.68 

393.53 1JO.63 1.17 252.91 495.49 

326.5. 593.19 1.11 290.73 398.61 

.. as 0.23 lIS 52." 

27.76 57.84 0.01 30.09 17.52 

6' •• '. 
_.1' 
"118.19 

"'.20 
818.41 

689.34 

i6.7? 

32.11 

1.2' 

1.21 

1.19 

1.49 

1.40 

1." 

0.34 

0.11 

en 
00 



Total dry _~t .. prodU4rtiOD follCMtt! the .... 

trend •• tbat of shoot aD\! root ".10bt. 

With revart! to the root to sboot ratio, "5 recorded 

hit;lbe8t value whlch WIll! Oft oar with T 2 and 'f,. T 1 

receivhJQ untreated ur.. recQC'(!ed the lov~.t va l"e • 

•• 2.3.2 DIM ~h .toge 

At this stag. of crop qrovth, treat_at .ffecta vere 

eioniflcant only for sboot "elght and root to shoot retl0. 

TS recorded the _x1llwa .boot ".lqbt .~ wae OD par with 

treat.9ftt. '12, "1 ana T,. ,.be .1nl .. sboot weigbt was 

reqistered by T •• 

'I" recorded the _x1_ root to shoot ratio wbleh 

weB Oft I'llI' with T,. T 2 which baa neely." urea-MellI ceq 

blent! at SO 1t,~ Jt,O .-1 recorded the .ini9uln. 

4.2.1.3 Blrra " ,S'a' 

Root waiqht, total dry ve19ht aDd root to .boot 

retio vel'. 81qniflcantly dil, .... nt •• ong treat_nt8!" Root 

veiqht of T5 and T:I were OD par ana .igniflcttntly auperior 

to all other treatment.. 8009 the treat_nts, "1'1 whicb 

be8 r.ee1v~ untr'!t8t4t4 urea ncOI'd" the lowes' value 

P"tc.~c~"" by If 2. 
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,.he total 4", _~t_ ~uctioft va •• 180 _.1_ 

tOl' '1'5 whicb did not dil._ 81c;r1'l1flcaDtly 'rca T). The 

root to .h~ ptl0 of If3 vaa hlQhest followed by ", antS 

,. 5 J w1 t h 'I' 2 neol'(! lDQ the loweat '" lwa. 

'.2.4 Ivtri«" gopqtptr.tiop AD plant a"" 

.... n concentration of n1trOQen, Dh08r')hona aad 

~ ••• iua in different plaat parte, .1 •• , 1 .. , lalli .. , 

petiole, at ... ~ tuber at ~l'fer.nt growth at80" of the 

plant, a, 1 nfluenced by treet_nte are pr.,.nted in "abl. 

6 to " a~ tMil!' analysltt of. yarlanc., in A~nendice, VII 

to IX. 

lUtrogen cont.nt ift laJIi,. vaa elqnlfieantly tnflu­

ene~ by tbe tl'e6t .. nte only 1n the initial .teO" of 

crop ql'owth. ApplloatiOD of ur .. -ne •• eeu blend in two 

aplit., once at pla1'ltiDl) anti another at tvo .OMU afte .. 

planting ! •• oul'ebly influenced nltrogen eODt~nt ift l .. f 

lamine at this stage. ChanQln; the time of a!lp11C8tlon 

and hl0Mr 1 .... 1_ of potea.l_ l''''uc~ it signlflcently. 

APPlication ot. the ~ntt.re quentity of nitroqttft 1n 8111Qle 

b ••• l do •• ("4' a1eo r~uced leal.r 81tr09.n eontent. 

Treetment ~1ff.reDc •• were nOD-alqn1flcent .t el. 

aonth .~ at henellt stao .. of the crop. 
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b'ble 6. 

"retlt-
Leal_ 

.at. tthr .. stx ller-
.oath .,nth •• at: 
ataq. • t ... "44_ -

"1 5.29 1.69 4.12 

4fa 6.60 ).96 4.60 

", •• 90 4.18 4.1J 

If. 4.'9 3.9. 4.41 

." 3.92 4.10 4.]8 

If, 4.59 4.17 4.06 

a> 0.61 NS 

5"~ 0.20 0.21 0.15 

.ttrCMJ_a eoftCentratlon III l;tl •• ~ parta at ~lff.~ftt Vrowth atav .. 

. • 

nr .. 
aontb 
• taqe 

0.82 

0.8S 

0.85 

0.61 

0.96 

0.89 

0.06 

Petiole 

sta 
~h 
sta .. 

1.21 

1.30 

O.M 

0.91 

0.88 

0.83 

0.21 

0.01 

( .... o.elu •• ta ~) 

Bar-
... t 
et ... 

1.17 

1.16 

1.17 

0.91 

1.11 

1.06 

0.16 

0.05 

!flar .. 
.oatb 
• tap 

0.06 

1.13 

1.11 

1.21 

1.20 

1.11 

lIS 

0.13 

St .. 

S1x 
_nth 
.ta1J • 

0.64 

0.92 

0.62 

0.62 

0.69 

0.50 

0.14 

0.05 

iIIIr- ifhe' .. 
.en. aoatb 
atav • eta" 

0.47 0.69 

0.66 0 •• 

0.69 0.61 

0.97 0.61 

0.72 0.69 

0.1. 0.64 

O.ll 0.21 

0.04 0.07 

."eer 

Six Bar-
IIOMh •• at 
.t.~. .taoe 

0.1. 0.47 

0.49 O.IS 

0.42 0.3. 

0.49 0.46 

0.52 0.57 

~.55 0.50 

0.11 0.07 

0.04 0.02 



NitrOQen content 1n the netiol. was aiqnlflcantly 

influenced by the tr .. t-.Dta ln all the thr __ jor growth 

staq.f!e of the crop. %aenased rete of polaaeiwa aupply 

~nrl blend1nq of urea wlth Me1I caq in C)._ral lncr ... ., 

nitroven concentration In petiole, wbtl. chenq1D9 tbe 

t1,.. of appllcetlon of JJOta •• i_ a. well a8 applicatlon of 

enti" quantity of urea-DeeM cake bl.nd 1n 81ngle banl 

!!OF.e r~uced it at t~ee aont.b .t-98 of the crop. At 11x 

l'IOnth 6t.:'0. of growth '12 recoJ:ded the hlc;rh •• t percenteoe 

of nitrooen. Alaoet the ._ .. trend va. followtld et harvest 

atege also. The nitrOQen concentration in Petiole ehow., 

en increesiDQ trend by han_t I8teoe. 

191tr09.n content in at .. 4!1c!I not show any 81qn1f1oent 

difference at three month at89. 01 the cro!;). At 81x month 

stag. , '1 2 recordad high."t altroveD ~rcClJntaQ. 1n at. 

a~ was foun<! to be sioaiflcantly .u~rior to all other 

treatment! • 

lh" 

At the thr .. _jor 9I"~h 8t8q •• of" CI'OO, nitrOQan 

i2 

content in tuber was significantly lnfluene~ by the 

treatMnts. Ma1l1 .. nitl'OGeft conceft'tretion at thl" .. .,nth 

ataQ4t we. obs.rved i.n" 2 vblch vas found to b. 81piflc::aDtly 

blO'her to If... At 8ix JaOnth aU'le, i ncr ... ec! 1 .. e1. of 

oote •• tum incr ... ., nitrogen cont.nt of tUber {/In(! va. oa 
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per wlth "4 anit "2- ChalllJlncr the tl .. of appllc:etlon 

of ~a •• lc fertl1ia.r a. ,..11 a. application of UDtreat-' 

area reduced nitrOQ.n coRtent at thls staV.· ,. 5 reoo~ed 

high.at nitrOQen percentave In tuber followed by '1'2 at 

barvest "tag. of the crop. Cben;iD9 t.he tl •• of aopl1-

cation of pota •• ic fertlll •• r cOlUliderably r"'uced Ditrov .. 

cOncentration in tuber. 

Pho.ohoru. concentration 1n La.ina va. not. 8ign1-

!ioentl., lnfluenced by the tr_tmentE at any of the qrowth 

ataq... But the treatment t11ffeC'eDC" were .1qnl ficant 

for ",",a.phorus content ln Petiol. and st .. at: thr .. aontb 

an6 slx month stege. of the ~op. In 9.n",ra1 petiole 

phosphorus content vas higher at blqher l~el. of pot~. s.iwa 

at thee •• taq... In early atave. of crop Qrowtb '1'4 

recorded .. xil8Ull phoephorus perc ... ntag_ in at.. At 8ix 

.onth atage TS recorded low •• t at •• PhosPhorus concentration. 

At all _jar qrowth ata,.,e. of the crop the phospborus 

content of tuber did not shew any siqnificant difference 

aaaong the treatments. 

Pota •• ium content in leef 1&IIina va. 814jJniflC6ntly 

influence" b1 the treet .. nta only upto 8ix month .tage 



'rable 7. 

Laa1_ 
lfr_t-
_ate !'hrH Six sar-

.oath lIOatb ... t fte._ et • .,. ata9. 
• 

"1 0.31 0.19 0.26 

"2 0.31 0.19 0.30 

", 0.36 0.21 O.M 

.... 0.3' 0.23 0.31 

", ().J2 0.19 0.29 

Y, 0.34 0.18 0.26 

a> .. 1fS 

sa. + 0.02 0.01 -

Pboa !'horua 

,.hr .. 
110Mb 
ata9_ 

0." 

0.31 

0.16 

0.32 

0.4a 

0.4' 

0.06 

0.02 

COAcentret1OD 1. plant pans at differ .. 

Petiol. 

S1x 
.oath 
ata;. 

0.01 

0.07 

0.10 

0.13 

0.09 

0.08 

0.0) 

0.01 

<Meen ... lu .. ift ", 

Dar- Thr._ 
... t aontb n.". atav_ 

0.20 0.14 

0.20 0.38 

0.20 0.36 

0.14 o.,S 
0.14 0.39 

0.13 0.40 

0.06 

0.0] 0.02 

St_ 

Rix 
IIOId:h 
atav_ 

0.13 

0.14 

0.14 

0.13 

0.0<) 

0.12 

0.02 

0.01 

Bar-
•• t 
etectr_ 

0.12 

0.12 

0.13 

0.15 

0.12 

0.J3 

qrowth et.v_ 

1fuber 

T ... Six llar-
.oatb IIODtb ".at\ 
ata.,_ atag. ata •• 

0.16 0.01 0.12 

0.17 0.08 0.1' 

0.16 0.07 0.12 

0.16 o.os 0.12 

0.18 0.07 0.13 

0.17 0.08 0.10 

lIS _ 

0.003 0.01 



'role 8. Pota •• l_ coDe.alAtia III pleat parte at dtff.nat QrOftb .t .... 

("'0 .. ill.. In ", 

Petiole ~ .. t- __________________ __ 

_ Gt. Tar.. 
.oath 
.taQe 

"I 1.91 

"2 1.12 

", 1.1' 

." 1.51 

"5 1.81 

", 1.9. 

1.1t1 

1.C. 

1.30 

1.29 

1.23 

1.22 

CD 0.21 0.18 

Sa. % 0.08 0.01 

Ba"eft Ylu." .. 
ataq8 aoDth 

stav. 

1.05 1.83 

1.22 1.19 

1.19 1.90 

1.01 1.89 

1.14 2.06 

1.12 2.06 

-
0.09 0.13 

0.83 

0.80 

0.76 

0.81 

0.88 

1.00 

0.06 

Ba".at ifbn. 
at..- IIODth 

ata .. 

1.66 

1.08 

1.12 

0.81 

0.84 

0.81 

0.27 

0.09 

1.81 

1.51 

1.33 

2.14 

1.98 

1.72 

o.tlS 

0.15 

0 •• ' 

0.16 

0.6. 

0.57 

0.83 

0.81 

0.1' 1.25 

0 •• 1.28 

0.12 1.16 

0.58 1.07 

i).al 1.23 

0.83 1.11 

0.15 IrS 

0.05 0.06 

Six Bar­
.aM1il yen 
eta ••• -ge 

0.11 1 •• 

0.19 1.0J 

0 •• 0.8' 

0.76 0 .. 9J 

0.92 1.05 

0.88 0.9' 

JfS 0.11 

0.05 0.04 
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of the crop. If 1 ....... 1 .. GDtnatecl v.. ..et1at ... ed the 

_.~ pot ••• lwa ceDGeDt ... ~lon in the 1 .. ' 1 •• 1 .. and 

we. e19n1flcantly M9be1' to " .. , vbare tbe entire quantlty 

of nitrogen va. appllt1C!1 at t'be tt.. of plantinv. ....11 otner 

treat_me were on pa .. with .. ob other. "J.bowed -xi_ 
potaseium content 18 the la.1_ at a1x .on.th .'.9. of tbe 

CZ'op. !"h0U9h DOt a19aUlcaat, .laoat tb ••• me tr.~ __ 

followed at tblt Mrve.t .t ... also. 

!"be 1\19ber l .. el. of pota.al1111 _lntolned h19Hr 

pot ••• 1U11 content 1n petl01e at thr •• IBODth .ad 8ix IGOIltb 

.ta9 •• ~ but: the treet_. effect. wen DOn-elvn1flc:ent. 

At he" •• t atage the treetMt* "fecta w.re ai9nlflcallt, 

but higher 1 ... 1. of pot ••• lu. sboved • deer .... at tbl • 

• t6ge. UDtr .. t~ urea reoocded .11nlfle&Dtiy higher 

pot ••• i_ peraentaqa tbaD all other treat_Dt. aDd if .. 

recorded tbe .1D1mua •• 1"_ If., 1f5 enc5 'l'6 vere foUllO to 

be on par 'With Ncb otbel". 

Pot ••• i_ in tbe et_ Mlntti1ned 810nl1i08ftt diff.rence 

in all th. _jor the g~h atao •• of the Cl'OP. ,. .. reoorcJed 

the bigheat pot ••• 1U11 content 1ft at .. at tbl' .. ftIOnth atao. 

8n,0 _~ on par wlth treat.mente reoe1YlftQ higher leYei. of 

pOUa.lw. (If, and '1'6) tlDd wat.&-eated ul.".a \'1'1). If 1 recorded 

the ~8t value at tb1. eta,.. ODli'- at t~ month 



...... 
I I 

st .. p, 1', reco~ed .1.S_ po~ ••• i .. content. in .t .. 

et s1x JIOnth aDd - ... eet- n-.... 

Tuber pote •• i. GOnoeatrat1on vae ai9n1fieantly 

influeDC*! 01111' at ...... t staqe of the crop. Maxl .. 

pot ••• tuna aonoeatratlOD vae obeerwet! 1ft 'T 1 whleh va. on 

pel" v1 t h ., 2 .nd "!.. 

IZatt. gf nutrl1 •• by the Ala'* 

4.2_ S. 1 t.KM Motta "'0' 

'febl, 9 _ ... rlae. the ... t. on the uptake of diff •• nt 

nutri.nts by punt at thr .. taODth .,av. eM anal.,.l. of 

variance table er. 9iVfJtD 1n A,ppen4ix-X. 

Ur .. - .... oak. bleD!! ("2' aignlflcantly incl' .. e~ 

nit:roc;Jen \apt.k. oval' ul'ltreat.4td ur .. _M we. tJulMrlor to 

ell other trntaonta. ,. " vhe ... entire quantity of 

nttr09""n va. e'Ppllel! tn al,.l. baMi dO.e •• ur .. - ..... oak. 

hl.,., recorded low .. t nitl'OQ'D uptalta. Pl"ecee4e(l by '1', 
(100 lcq 1IC

2
0 .-1). 

In (Jen,r .. l uptake of phcepborue, JX* ••• lwa, calclwa 

and -9 •• 1- ver. b19MI' tn tt, aM low.1' in ", and 'f,_ 

-.en values of tot41 nutrient upt~~. et aix month 



TabLe 9. Jlftl'l.Dt uptalte at 3 _nth sta;e of tbe crop 
(Mean .. 1 ... in III pliant-I, 

That .. nta p 

"1 2185.11 301.N UM1.68 951.15 

"2 ]005.58 )11.05 1849.26 957 •• 1 

T, 2541.26 3S6.eM 1811.13 1002.2' 

"4 1264.89 244.'1 1260.32 623.21 

'1'5 2617.13 '6'.19 2566.48 121'.00 

'1'6 1146.64 21'.4' 1.52.64 865."4 

)16.90 

laO.45 

178.93 

149.40 

326.01 

176.14 

... 
CD 714. '70 72.50 55'.31 18S1.99 82.41 

SSfII :. 260.39 24.01 183.59 63.04 27.3& 

78 
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"abl. 10. lIutr1eat upta1ce at , aoath e'aq. of the el'OP 

(Mee" •• 1... 111 III Plant-I) 

Tr .. t­
.. Dte 

'1'1 

"2 

'1'3 

", 
T, 
'1', 

• 

CD 

ala .1 

• 

4423.30 

5'47.09 

5111.65 

5007.12 

6475.49 

452J.38 

NS 

571.099 

• 

p 

582." 

655.11 

666.S' 

6J4.04 

656.9' 

550.8e 

tiS 

50.14 

"72.12 3725.42 110.71 

1061.30 )554.12 1125.20 

5758.01 1111 •• 1201.'1 

4',1.1S 1053.17 1176.62 

6611.20 3749.51 1546.28 

5J09.68 13)9.S1 921.29 

1119.14 .. 421.01 

,t4.65 )19.03 139.69 



ate9_ of plant 9rewtb •• ildlu.aced by the treat .. ata 

ar_ Pt"el!leated in -rabl. 10 • ., •• 1yal. of yarlaDce table 

io Appendix-XI. 

V •• le. of Dlt,....., phoaphorua aDd 091c1". we .... DOt 

819nlflceatly latlu •• cecI b, tr .. taente. But the t&"eDd of 

r •• ult lndlpted that _x~ altrcven uptake va. recol'de(! 

by '1'5 followed hr "2' vh ..... _x1_ phoa-pborua upte. 

wee 1n", toll..,.. 'byIlf'S aDl!lGilleh .. ln'f. followed byT t • 

,\.t elx .onth. of l)1aratl89 II1nt.v.. uptake of nltrov9D we_ 

recOJ:ded by T 1 • 

80 

Uptalr.a of pot ••• i .... vall •• _qQ •• ium sbOvec1 a19n1-
"IWIOII, 11\(. 

ficent differenc .. aet.een tr .. taents. TS rec:~ed hlqheat 

pot.eet_ upt. __ • followed by TI , whicb "ere on r-.r "..lth 

.. cb otn.... AaoDCJ tbe treatlMl'lt_ 1'. recorded the laweat 

.81ue offX'taasiua uptake aDd vel elqnlflcantly inferlor to 

,. 1 which eleo C'eoely., ••• 1 .. e 1 of pot ••• ha. 

"'qne.iua uptake va. alao b19b .. t in '1'5 follow*' by 

'1'1 wbleb WeI'. on par wlth .. oh other. '1'1 was algftlftcaratly 

inferior to all treat .. rate .... pt '1'2 end 'f6 • 

.... D .fila •• of total IlUtrleDt ul'.)t{ 1te at hlu· .... t atev. 

of the crop •• tnt lueaoec! by treat_ftte are pr ... nt4ld 1n 



.. able 11. Ilutrl.Dt apta_ at ban •• t ata9. of the crop 
( .... D .. lu.$ 1n ., plaat-I) 

'1"1 

'12 

'l'3 

'14 

TS 

", 

SIIa .t 

• 
3211.29 

3996.15 

3"'5.24 

4469.80 

514'.99 

45'0.16 

5'1.07 

176.22 

p 

199.36 

883.21 

955.01 

880.59 

1088.90 

806.15 

154.11 

51.37 

5909.03 

1431.54 

64'''.12 

5228.93 

8088.53 

6210.81 

1006.42 

333.95 

2179.4. 

31 .. 2 ..... 

3116.21 

30".49 

3381.28 

2952.19 

.. 
211.83 

1200.26 

1060.10 

1353.58 

lCM9.11 

IS63.82 

1002.65 

281.01 

93.26 

81 



"hi. 11 and _.lpS. of ftrlanc. table in Aooend1x-XII. 

Upt-lee of all INtl'l ••• uoept _lelO11 we_ 819n1-

flcafttly lnflueaae4 by t .... ~D't.. T, NCOi'd" _.iJauII 
nt tl."09.t.tn upt. '- follOftd by ,.,. The untre.ted urea (If 1 ) 

va •• l9!liftcuatly lDfario.- to all other tr_~nt •• 

Phosphorus uptake va. ale. _xl ... 11l "5 which va. on pel' 

with't l • "'1 r.aOl'ded tbe l...,..t "alue Which va. 819ftlfi­

cant:ly Infer101' to ", and If,_ 
Pota •• 1_ uptiJke by tb. plant wae highest 1ft", 

an4 .howed • aitnlficaat dlfference frOta othel'a. The 

.1atanua uptake wee recocded by T. which wa. on par with 

tt· 1 

", record~ the .allaua _V .... slura Uptfl1te. which 

(91d not ~iff ... i9ftific4l2tlr fr. ,., alone. The tr .. t­

-.rna 'f z# if, and T, we" 819at.fic:&ntly inferior to "3 
aDd '1"1 ancl tbe aini .. upt~ke va. ob •• ned in '1',_ 

'fable 12 pre.~'!nt. data Oft _an 941 lu.~ of tube.-

1l1alber. tuber 91rth, tuber 14taotb aDd tuber y1eUS. 

Aaal,..i. of "e .. iance table i. pce.ented 1n AppeDdl.-xtJI. 

82 
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'l'able 12. Yie~ attribut •• aad yield at barY •• t etaqa 

,. 
.... r .. t- ,.uber h.b4tr girth -ruber lenqth IfUber yield 
.. ate a18ber 'ell' (eta) 

(tOftne8 he-I, 
t •• 

"1 6.00 12.01 19.9' 15.20 

'1'2 6.25 11.10 28.15 15.83 

T] 9.75 12.91 36.8] 19.76 

"4 7.50 16.75 23.60 11.11 

'1'5 9.25 15.7' 37.53 21.)9 

'f', 8.00 13.0) 29.15 17.24 

•• 

CD 2.33 1.06 '.34 2.16 

sam .1 0.77 0.3S 1.'" 0.11 



'fbe tl' .. t __ .ff.cta 011 tw. • ..-, ... howed 

a19111flcaDt 4!liff .... nc.. 'l'3 recorded -.s.... DUlber of 

tuber:. per plallt. which wa~ OIl PU' with "I' "4 aDd ",­

!''be \I"treated a.. ("1) reooded t.be .1nt.ua ..... 1'. 

'fuber girt.h vas aleo 819D1fioa .. ly influllCel by 

th. tr .. taenta. '1", record. h.t9beat 'lirth and we. Oft 

pal' with TS. "be urea-__ cake bl.emll tr .. t_nt '''2' 

,bowed low.at 9 1rtb. 

Mfa.iIIuIa tU»er l.ngth va ... eooJ:d.s by If, wb1ch va. 

OD 0111' witb T, aD4 ai9DtflOt\atly diff.red fl'. otn..-•• 
'l'be UIltr .. ted ur .... .coed .. the alD1 .. t\!ber length. 

Aaono tb. treat_nta, "S .. eoOl'ded b19best tuber 

1'1. US wblch va.. Oft pal' wi th If J • T"" .... t of the tl'.a'­_nt. 'Were OIl pal' aDd CS1.,.-ed 81,D1floaDtly fJ:'Ola "3 

84 

and "5. Ifbe untreated ur .. ('f l ) recorded the lowest y1eld 

pnceec1ed by urea-neea ceke bleDd '''2)' 

Table 13 _e •• nte .... coacent ... t1on of dry -t.tel'f 

8tal'ch, crude protein an6 b~rocy.arUc acid cOMent. of 



~.bl. 11. QUality attribut •• of tUber at baev .. t .t.~. 

"1 

"2 

'1') 

", 
'1'5 

"6 

CD 

Dry _ttea­
conteat of 
tuber. (,,) 

.a .. 58 

.0.61 

40.23 

39.90 

'0.59 

39.38 

0.'2 

Stal'cb (,,) 
«)yen lfry 

ba.l.) 

1'.2a 

10.11 

14.09 

11.22 

18.18 

12.61 

2.1' 

2.9S 

3.45 

2.35 

2.84 

3.56 

3.14 

0.11 

40.63 

91.50 

72.U 

110.1' 

13a.50 

103.13 

11.21 

5.12 

85 



tuMl'.. Aaal,..1e of .... I.He table for the "'ate 1. 

1'I' ••• nted ill ApparK!lx-'KIV. 

aeltbel' blendl89 of __ vith __ C1a1te DOl" 

CMD;Ift<J t ..... of application _ 1..,.1. of pot •• al_ 819D1-

fi_ntly trafl".need dryatte .. content of tuba': _ 

Starch coateDt of tuber. va. 8i9DlflceDtly 

1nf1ueneed by tbe treaUMnta. n •• _1 .. atarob oODten.t 

W •• cba.rYe«! in 1f5 followed by"l which "e .. e OD pel" with 

_eh othal'. Mon9 the t .... tlleDt. "2 and 'f. v.re .'lImlt­

centl., 1nfel'1or: to other tr .. t .. ata. 

The tr .. t.at effeete we ... s19n1fleent for cnl'e 

prote1n content end tbe _.1_ wae Heol'd" by 'l'S. 

whieb v •• Oft PIlI" witb "2 aDd T.. ft •• 1n1 __ vas ob •• " .. 

In ,. s. 

HOC cont.1It. was 819n1ficeatl., lnfl\1.nc~ by tbe 

tr .. t-.nte. "4 recold.., alpltloaDtly bl0her HClf conte~ 

followed by "S- ilCN content 01 t .... t_nt. decr_aed 1. 

the order T. > ", > ". > if 2 > ", > 'f1 - All the treat­

a. •• diffe .. ed 8i9Dlficantly 811OD9 .. eh other except 

"2 aDt! ",-

86 



4.3 bi 1 eo1 •• _ .. 'MOl 

Soil _pl .. of diff8rent ~.ptu were aDllly." 

for aaltODle .. 1 altroq.a .na eJlC_ngeabl. pota •• !UII at 

8i9bt bour •• ft .... f .. t11i .. r application and ..... ft, 

foart. .. n, nrentYOI1e 8" tvelltye1qbt day •• fter the lu~a-

1lation of 80tl eol.-na. 

+ "'8 con.oeMratloft of .... - • at dlff ... ",.st d.pt_ 

of 80il ""~lDQ dt.! ...... periods of ... plino d:$ 91"'88 1ft 

"abl. 14. 

1' .. eet_nt without any f.rt111 •• 1' ("1' r.pr ••• nte4 
+ the tnltlal .tatu8 of 1IR. - • in 8011 aftf5 ,.. found to 

inc ...... with deptb. Tha t ... t_nts that l'eC1l1 • ., D1tJ'O-

venoua or potti •• te f.rtilt_._ recoa'dec1 • hither 1 ... 1 

01 

of _: - • 1ft t_ top 0-15 _ of the •• 11. 'I' .... t ... Wher. 

",... .10M ('1'2' va. applied _intelnet' a hlqber 1 ... 1 of 

_: - • tMft tbe treat._ ur .. - ..... oak. blew! (" .. ). 

S1taultaMoul application of __ ("5) or urea-__ ca_ 

b1e~ {T.) witb 1I\II'1.t. of potaah .... ulted • hiOber COD­

centralioD of _: - II 1n 8011 tbf1D 'When the •• ,..... appl1..., 



'fable 1 ... + ConeentratloD of ae'bengeable lIB .. - • in dlffere"t depths at 
weekly ilaterwla (Mean .alu .. in ppa) 

"1 .. 
Tr_t_ot. 

"1 "2 "3 ". ", '1', 
Dept: h (ell) 

8 bour. 0-15 88."0 416.21 108.63 "20.00 587.44 564.82 
aft.,. 15-30 129.50 126.50 121.80 129.00 126.10 128.21 
'ert111- 30-45 378.3. 366.24 369.50 31".56 378.3.& 378.34 
"I' ao.,l1- "'-6O .. 18.00 419.40 418.21 420.65 416.64 "18.22 
cat1c:. 

0-15 82.43 606.61 120.51 708.43 317.53 440.11 
15-30 1.11.-61 _257,.,2.6 154.16 265.59 539.20 580.63 

7tb 4ay 30-45 221.33 333.78 205.63 168."4 372.4' 363.36 
45-60 315.31 318.93 325.75 319.63 149.29 334.05 

0-15 77.81 215.83 72.83 403.62 294.21 500.85 
1S-30 ".78 228.31 51.93 421.68 302.52 401.02 

14th day 30-45 228.98 226.01 281.72 162.S" 224.91 310.66 
45-60 360.07 .75.88 390.00 211.37 331.63 238.30 

0-15 65.85 154.31 63.14 261.11 167.45 294.99 
15-30 51.94 272.76 51.91 "25.'" 3'9.96 415.91 

2111t 4ay 30-45 137.25 116.62 239.15 253.76 208.37 .. 15.75 
.. 5-60 169.09 389.51 322.75 256.22 169.25 308.15 

0-15 63.5" 119.37 53.78 131.05 99.17 141.03 
15-30 "5.3' 2'5.98 39.81 265.26 211.60 271.1' 

28th day 30-4S 132.09 30.58 184.39 226.16 217.23 159.20 
.5-60 165.31 157.73 84.21 157.50 2"5.82 551.60 

oc • (X 



.eperat ... 11'. U .... - __ .. 'ke b.l.ead - aur1.t. of pot •• b 

cc.binat1on recrolded s11qbtly low_ .alu. when coat,."et! 

to .urlat. of poteah witb ufttreat~ ur ... 

+ The _ .. - • statue wi tb1n each 8ueoe •• l •• lower 

lay.. w_ ... for all tr .. ~_Dti. at eight hour •• ftel' 

fertl1i .. r app11oet1OD, though it incr ••• ed witb d.ptb. 

4.1.1.2 8_.0}l DY 

!)ovnvai'd lIILOY .. nt of panano_ole .8; - liI aDd 
+ exohall9eesb.l.e K 10D1J vere !QUad at varying ceqre •• in 

different tr .. t .. nts as • result of infiltration and 

~rcolat1on of r~inwat~r. 

~ - • content of tbe top IIOIIt 14iyer (0-15 cal 

iocr ••• ., in tr ..... tIMDta where u.. t'f 2) or muriate of 

potash or urea-It_ calc. bleDC! \'1'4' w.re applle4 oompe" .... 

to tbe 1n1tial ••• pllnq, the latter reccrOing the _ai-. 
1n tht. l.~r. aut tr~t_nt. "1' '1', tlnd '1'6 Ithowec! • 

... 
reduction in MS. - N 1..-.1. It va. found thet blendill9 

of urea with ne .. cak ... lnt~ift" highftr concentration of 

NIt; - N, wb.n a,ppl1ed el'ta. alone i.-f.) Qr in ~i'"'t1on 

with IlUrlate of .POt<.. ab (If,) when 00181')8&".<1 to ea. lev.l 

of ni troqen as untr.atad u.. ('t .aJ... 

In th9 Hooat M .. ling .fter one w •• k NH; - • 

c;o;,\tttnt in the a.cone! lay_ (15-)0 cal incr ... e<! for ell 



tl'94t'tMnt. except control. ~bat recel • .ed no ferti 11 .... 

"beft ~~red to the initial ... pliOO. CCDb1ned appli­

C4lltion of ure. 01' \ll""1la-M_ cake blend and INriat. of 

+ poteall ... eultec! in depletion of _. - • frOID surface layer 
... and ita accuwuletion in •• eood larer. The NK, - 11 

eccwwull.'Stion " •• more in '%'6 rec0l'(!1ng the Mx1lAa& 1ft this 

l,"yttr. In both '1, and 7, it; w •• more than four tiae. the 

init.ial value, lfMI'etl. 1n T.z end T, .. doubllncjJ in 

w: - t1 content wet; observ.d. "3 al.o ahowed en increase. 

S011 C01UlaD r1ltc:e1v i l19 no f.rtl11aer .howell en i nor .... 
... 

1n conc.ntration of NK. - N w1t.h 1nor .... in ""e"')th a. in 

tile first ... p11D;. 

Compere'" to the i81t161 saapllDg Nil: - til .tatu. 

of ]0 - 45 CIl c3e:)th we ... educed considerably 1n treat_nt. 

'1'1' 'l'J ana " .. , tIle rettuetlon b_in; .ore consplC1lOU~ 1n 

latter, where uea-n8ea cake blend ".. a;;>plied. In oth~1' 

treat_nt. only 'f1t!~r1 alight reduction _8 cOs."". 

C~1ned U8~ of urea aDd muriate of pot •• h ,T5) a. well 

a. that of ur •• -ne. calte b1.end iT., a180 showttd slight 

r.·~uctlon. 

ID the fourUl 1.y.X' '4>60 ca) .. reduction 1n 

Wi: - N we. C081l0l) for all the tr .. tlllent., maxi ... be1D9 

1n 'l"1 \Control). COJftpariDQ t~ inittal 8 •• piing. 
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... 
.It. 9_.1'81 r.6uct1oa of Ra .. - • COM ant was 

ob.an4i4 in the f1rst two layers for all tr .. talnt. 

except '1', and '1'" when COIaP6red to pr •• ious two s.apl11'¥J8. 

In '1'6 wber8 uea-nettll calee bl.Dd aloa; with raurlate of 
... 

potash va. applied aft incr .... in l1li .. - » content wa_ 

ob.eI'Yedlb the f1r.t layer: (0-15 .) wher ... it __ .ore 

or •• I'a ar lea. unifo~ly distributed 1n top two layers 

1n '1'4. If l aboweCJ • con814.1'8111. reCluGtlon ln stat u of 
-to 

lIB" - II ln .urface leayer. (0-10 ell) by tbis tt.e. IxcePl 

the treat_lit. whlch hay. recei.ed ur .. -n ... cake bleM 

either alone or in combination with .arlata of pot.ah the 
... 

88. - N we. fO\lne to cono.ntuta in t be lower GlOat leyer 

(.&5-60 a.) • 

.. : - II content 1n '1~) •• cOIIlparetlv.ly ~a&.r 

than that of control in surface la,.ers u~o 30 oa depth 

wher ... 1n T 3 it we_ fWM to aCC\1JMllate ift lower layers. 

+ ,. 4 show" a conaiesecable lacr._. in IIB4 - 11 statue in 

the seeoDd layer (15-10 GIl) whl1. it wa. reduced consi­

denDl,. ill '1'5 anti '1',. the reduction belnq lIlOZ'e in '1'5. 

+ JIH, - Jf conc.ntr:atlOD in the third lay.r _. 

found to d.cr .... 1n all the tr .. t"llte COIID1ilre~ to the 



preYlou. aaaplirag _pt 1n."r1at. of pot •• h aloDe 

tr.ataaeat ('f J)' "bel'. an 1ncn· .... va. ob .. ne4. if 1 ' 

"2 and "J ahow9d .n incr •••• of 0; - II in lower so.t 

layer while otbere ataOw4td a <1.o11ne. 

+ In T 2 .8. - II vas found to aOC\UBulate in the low~r 

aoat layer wbtle, in " .. it v ..... aCC\IIIulated in ttle 
... 

• econd layer. aetention of mt .. - • v •• laOI'. 1n all the 

four laye .. s 1n T, w'beD coaapar.,5 to T,. ,., recol'delt the 

_xi .. 'IIH: - II at.atus 11'1 surface lay«-I' (0-15 em). CODC~n­

tratlon in last tbl" .. layera (15-.0 ca) of 1' .. was co .. ra­

t1Y.l,. 91' •• t8r at this t1lle wben COIIpareC: to tnat at 

coapared to '1' l' Ob •• rI'8(: at fourte"ath .say in lower layue 

llo-to cal bee ... lIOn eOD8p1eUOU5 by tventyflret 4.,.. 

,.. 
At t.hie ti_ a ;allera1 reduct! OD in NR .. - N statu 

for all tr .. 'IIeDt.s 111 all t.he 1.,.1'. vas ob59ned exoept 

92 

in '1',- The reduction v •• acre coupicuous in eurface l.ay.rs 

of "4 ~nd '1', .en CODapaAd to other tr •• t."nta aDd MJlpllno 



+ ___ lette. '1', reeocded a •• I'y h19h ft. - • content in 

lowa- IIOIIt 18,.1' (.5"'0 CII) vbicb wa_ allMMt three ."" 

a belf tl •• (Jr_ter than t'bBt of If. and double than 

that of 'I's. 

Mean cODOttfttratlcm Of excbaDQ •• bl. K+ at dlff .. ~nt 

4.ptbe of 80il 6urlftQ dilf.eM ".,..lode of .. ..,11 .... i~'" 

Qt.en in ~abl. 15. 

+ l'1l qen.,...l exeban;eable 1( c1ecrealect vl~h deptb 

93 

1n 8011 at this ata9. of ... p1inG. "r .. t_nt. "bleb 

renlve4 .. riat.. of pOta,1l abowed • h19h4tr content 1n the 

8urface layer (0-15 .) when f.rtl1inrs were 1DOOr~.ted. 

An 1ncreaa. 10 exchanoeabl. J(+ we_ obaerYe6 1D 

the surface l.y .... of 8011 ufyta 30 c:a depth for all 

treat_Me. 'l'reat_nt "bleb baa "ece1"., 1\1UJ:1at. of potash 

alone (tf]) record., the h19h .. t cODt.e. 1n the .ufac. 

layer. follow-' by urea-neeM cella bl.Dd 8101l<:: vltb .urlet. 

of -pot •• b {lr.'. Untreated v .. with _,..lat:. of pot.,h 

recor6ed CGllparatt,,81y le, •••• chall9eable .+ coDt.nt vbeD 

.... red to 'f. aDd '1']. 



"ab1. 15. 
:+ 

Concentration of eXCMftCJ .. ble J[ iona in dlff .. at dept_ .~ 

weekly 1nterwale (Mean .61.8. 1n ~ 

...... 'l'r .. ~ __ • -1'1 "2 "3 ,,~ -'5 ", 
DeJ)tb (ea) 

8 'boar. 0-15 228.00 228.00 316.54 228.00 116.00 326.44 
aft.1: 15-10 222.00 226.16 223.40 223.00 222.1. 22~.10 
f.nili ... 30-45 116.80 174.28 176.60 176.04 175.84 176.01 
• ppl1cet loa 45-60 168.21 166.42 168.20 1'8.00 168.10 166.45 

0-15 23&.01 267.52 626.'5 265.05 472.70 606.30 
'fth day 15-30 221.32 282.15 144.21 279.2) 338.43 219.50 

30-45 140.53 149.33 156.89 163.51 126.50 14S.81 
45-60 129.94 136.69 151.95 156.19 110.14 165.50 

0-15 179.08 224.90 554.91 210.10 454.10 489.12 
11-30 1".~. 196.00 266.6' 207.58 311.45 286.4. 

14th «.Y 30-45 158.00 153.10 117.75 135.45 tH.GO 132.20 
45-60 124.70 123.10 111.17 191.24 187.5) 156.15 

0-15 202.11 230.04 "2.09 151.0' 192.31 "".71 
15-)0 169.82 186.55 ))9.'" 201.30 336.45 262.09 

21st day 30-45 156.63 197.82 157.25 146.28 161.80 163.41 
45-&0 127.49 135.81 117.72 125.00 130.94 151.69 

0-15 203.20 223.22 417.28 HU.S8 428.06 490.11 
IS-30 164.70 259.98 )51.21 190.65 401.10 360.03 

28th day lO-f5 200.00 165.88 131.50 209.06 16.2.6) 262.50 
45-60 165.60 210.33 294.1. 155.83 1".19 208.51 



III tbe .eeoad layer "3 ncOI'd"" 1l10beat au __ 

able x+ OOlIte. follow-' by '1'5* .... "08Oh the ea. 1 ... 1 

of pot ••• l .. ve_ applied, ", .. eool'Cle4 .caperatt •• l., low. 

ft1". than ,.,_ 

"2 recorded .li9htly hiqber •• 1 •• tlleft "51ft 

the thtd layel' (10-.5 ., vber ... the ._1_ va •• han 

by ",* 
In tbe fourtb leye.. '-Is-at) aa) "5 aDd if, .how,,", 

+ • b19h4r .. e:blnt .. b1. X concent ... tlon tlan 'f). 

At thla atao. alao ", vIltell be. 1'_1.'" .urlat. 

ol POtash alon. ahowecl the hll1 __ ' a~Dt of .xcbaDQ_ble 

K+, followed by T 6 in tblt top.oat layer (0-15 CIa) * 8. 

t'he uehaov .. ble x+ etat •• of ", .... a 11C;ht 11' lower vhea 

COIIparec! to ,. , _ 

_ oat the troetmenta tbat .. ece1Yed POt ••• le: 

'.rtl11 .. 1', ", r.~" • lotMr •• lua than that of '1'5 

.nd If 6 lD the a4tOOBt' lay_ UI-SO -,. 

,. 3 recorded tb. lew •• t eJlCM ftQ8able x+ 00 ••• 

•• DIJ the tl' .. t .. nt. AD tbe low_ 187- (30-60 .,. 
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At foun h ••• plil'l9 .lao exahanqeable .... coao ..... 

t .. atloft tft tbe top IIOtrt !aye... (0-15 GIl) follCNe41 the 

•• _ trend •• thet .r "eYlou tl ... witb .tnillwa 18 .... 

Itao1lq tbe tnet .. nt. ", • ." and '"I _t ... lnecJ • h19be .. 

concentration when eotIpa .. e4 to other. 1ft the f1rat two 

ayera (0-]0 cal. 

n.. excba., .. bl. 1(+ coatent 1ft lowe ... layer. did 

not .bew .. cb difference allOl'Ig tr_tllenta • 

... 
"£xchenq.eable w: CO¥\t4tUt 1n the surface lay .... 

(0-15 .) follow" the a ... trenc1 •• tbat at twentyftrft 

~,.. 

In thlt •• coDt't lay. UI-30 ca' "5 re~" the 
... 

high."t .. chaM .. bl.. coateat followed by "6 aDC! '1'1. 

In tb. tbtl'« layer (3~5 C'lIt) .. , recorded t h. _~1_ 

followed by T 4. while 1ft t'he lower ltO.t lAyer (.5-60 .) 

t h •• _1_ content w_ ob •• ".-5 1n."). 

MeaD concentration of ~ ••• lWl 1n. i_chat. 

_te ... t v .. kly lnt ..... al. U'~ pre •• rated In yul. 17. 



'l'able 16. CU.alatt •• 10.. of pot ••• t_ '1''' eoil 
aoluana at "..kly 1Ilt ... ,~ 1. <atH1'1 'A1" •• 
in PJa} 

l'th day 

21at "ay 

28th day 

"1 

1.18 1.11 1.11 1.0' 

1.88 8.06 1.9' 5.31 

" 6 

1.18 1.1. 

8.61 10.19 

11.5' 11.13 13.88 9.21 20.82 13.'. 
1).63 20.'2 24.05 16.0J 26.00 15.96 
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....... loe •• f pOt ••• i_ al •••• ......, .. 

'rom ", v1'Ieft __ .ad ___ ~. of pot •• ll v •• app11ee1 

_og_~. ", elid DOt ,U."'" _ah •• _ '1') (.urate 0' 
pot •• b aloDe) io ita l ... billl 1"_ Of pot ••• lua. Loa. 

wa. eouicS.Rbi, .. educed w'beD o1tl"ov_ va. app11eC! •• 

• 1" ____ cake blend. 
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D RCUSS 1011 

The r .. ",lt. Of eol1 col~ .tU<!y and fleld 

~rl_Dt c0n6ucted 1ft an Alflaol 8011 ar. "iscua • .a 

99 

1ft ~hl. chapter. 'l"be 8011 coluen .~\1dy clearly lad1ceted 

tbe lnt ..... etloa of a1nOD1Uft1 D1tC'Q; •• aDd pot ••• iUII whea 

ur .. -DH'tI ceq blend ...... ed aloaq wltb pot ••• lc 

t.rtili .. r 1ft the root SODe of ....... (0-10 _). 

It. fleU .JQMtr1aeat va •• 1eo COI2t1\1ctetJ which 

r .... led .0.. .. thods fo~ belt_I" utllt .. tlon of 01trl­

flcetiOD lnh1b1ton' pc-opertyof ... aa1te ln rolafed 

upl_radll withCNt: alf.atlD9 tbe upteke .nd utl11 .. tloD of 

<*her nutr"' •••• pecially pot ••• ll1a. .... per tbe pr •• ~ 

pIIc-qa nca.a.enaat:lOll nlt.rOQe.OQ. aDt! pot ••• le f.rtl1l .. r. 

are to b. applied toqether: at the tt..e of planting aD!! 

al.o ~urtD9 top dr ••• lag for .... a... At. field opel_lit 

".. oonducted 4urlnq 1911-82 at tbe College of Agriculture. 

Vell.yean! in rttd loa •• 011 .a1a; "_-Deea cab blend 

at S.3 rat 10 for ca........ It.. ob.ert'ed tbat both 8011 

."a 11.bi lit", percelltage IUtz-coe. 1ft pleat parts aDC! Cl'op 

uptake of JUtroge. 1ncr ..... could.,..bly. COIIC.atntion 

of potitol •• l_ in all p14At pana .bowed a deer ... tDg trend. 

"be tc .. tIIe •• whlcb recelyed UI'''-___ bl.ad pr~uced 



leo 

~ ~1lty tuber. tboagb aD yi.ld 1D~ .. se of 16.27 

per ceat va. obtai,... .... 1IDtnated QC'". If ....... nt 

11W •• tl.atloa .s taQD 11. to teat vbetber tbe uad.slrable 

effect of _ 0. __ uptalte of pot ••• 1U11 could be 
-trot... 

were,.. to a aertain ex~_t. eltHI" by cbaDQ11l9 t1_ of • 

appllcetl_ .. by inc.'e •• lng the 40ae of pot ••• ie f.rti11 .. ". 

The ~l.cu •• lon on .oil col... study i. takeD up 

fl ... t for. bet.ter \uKJerataadlDQ of thlt 8011 ••• llabl. 

DltroveD .ac! pot ••• lwa atat"s, aDd Qrowtb aDd yi.ld 

eM&-aate .. s of ca ..... \1~er cUff ..... treat .. Dt •• 

S.l 8a,1 coly!m 9zari.a, 

5.1.1, QYMII1Qfi of U: - I ADd ,+ in '9&1 COlMa sRdu 
d&I&,l"egt ""'wept. 

tdaea lcm1.able Hlt. an •• ded to .. water ntureted 

soil tbe a09_= of 10D ,.i1"8 81". I\l.saoat instantanaou.ly 

.ffectec\ by latereetlon of tb ... 1_ wltb so11 c01101cS. 

1mr01ving ac1 •• ptlon, axebe ... a" fixatlon 1''''0\1'''011. 

IDter.otiou of exebaao_ble -: - •• Dd excMD9Mbla ". 

lou whell una 01' urH-_. __ blend snd Imrlate of potash 

wen appllec1 either 810M .... In ca.DioetlOD 61' ... aluated 
:+ :+ 

her.. Dyuaic. of iUlCbaa.}aable _. - • aDd It 10M tbrOUQh 

.011 lay .... at dlff.l"e,. pel'lod. PI"'-lde lnfor_tlOD on 

their: utill_tioll by the GI'OP pleat. with f..ser root. at 

different depths. 
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/111 J./G 101 

... 
_. - • ".. foulM5 to b. CODe.Mrat" SIlO". 1n 

lower le.,.~. uDC5er ne~\1"l upla.~ CODcU,tioa8. This .1~bt 

be due to ."''''61 r •• son8 like ___ nt aloDO with perco-

lation water, C"P uptake 'l'GIa tbe sudace 1.,.. ... 01' 

coaparatl •• anaerobic condition ... ad ~ •• act1.1ty of 

_.oblc 111croo.& in a .. pel" U.yera. SiDliJh aDd alnba U ~71) 
... 

.. lao ob •• "84 en iDe" .... io _. - • vith depth 10 .... 

6011 .eri.s of Chotlllwlpur. 

Contrary to tb •• bow. 81t_t1on tbe ..... ngeabl. 

It'" atatuB of 8011 wa5 found to decr .... with depth. Tbe 

K+ 10D JDOVing 4!ownward" tbl"CNgb 8011 In eol_ioll ..,.111-

br1at. c:ontlmaou.ly ..,ith tb ••• bangeable oatloas 1n .oil. 

Moat of the f{+ lons ln so11 will .... 1n in .... DQ .. ble 

foem and ODlJ' lorr • 11tt14 t1 .. it 1'8_1n 1n tbe aol1 801ut10n 

•• 'reely ~llfu"Qle cation ••• ociated with fr •• ly 

dUfuMble anion. AcCo.-dlngly 4ownwanpe."9. of pot ••• tu. 

ia delayed. The extent of deJ.ay .peDded on OIltloa 

_c:bBng8 capaCity and __ of ... ple. __ nt of excbang_bl4t 

Cf&tiou (Al.Llaon et al., 1959). 'fhe 1ac .... ..s co •• ntratiOll 

in .urf6CM ley.rfi 81t.Jht be due to tbe •• tion of plante 

1n trii.neportlhQ pot&e .. iu. to auface 8011 !1'0Ia deepel" 

layers (&1 ...... t, 1'Ji1.,. Svuup et a1. (1994) al •• cba .... ed 



tbat .oat of app11ed pot ••• twa wes retal_ vltb1D top 

10 _ of colUIIDII paclcec! wlth fO&".at 8011 unaer It .. ." 

atet ... turated flow condltion at tbe .rate ot 1 _ da,-I. 

In "De".l lt .... a o}) •• .:.ed that tb •• obll1t, of 

_; - • 1_. wa .... o-pa"ed to X+ lou 1n f.rt111 .... 

applle4 aol1 colUllfta (Table 1 .. alad 15 aD! '19.3 and .). 

~bl1' the t ... leV ~1""" for the cODY.".lon o! ell1d. 

nltrogeD of urea to ..... 1_ 111t&'0I) •• , ... 1I1;htba •• 
~ 

ceUled U.0I:'pt.1OD of It lOAa 1ft the .xchal1ge 0-.10 01" 

fixation by clay alner61s. + .. .. - • lona wb1ch a.-e l00Nl, 

held or .... 1Ded 1n _tel' 801ul. fora le 11b1, to aw. 

40W1a. tovarcSa low .... 18, ... & •• pecially c.Uinti the lnltla1 

ataQ... A •• 1 ... ,,4l1afall of l~a.OO _ ,.a receiv4ld 

durin; tbt. parloa. 

5.1.1 '""C'curs&9Jl gC gcUDAflblLII:-=...I 10M yltb 1(+ 

a.M' 1M4lpa '0 ,Mil' .. a.. 1h5ppqh .911 Ggl.uepe 

~ generally ob •• rYed the cooceDtration of 

eac:bllnge&ble _: - l1 tncreaaed with •• ptb ln the control 

treat_at wbleb baa ree.i. • .., 80 ferti11aer. ht ¥bea 
+ aaurl&t. of pot .. a' va. app11.ec! excbeaoeable lUI. - • incr ... ed 

ln the 8U1'!ace leyer: (0-15 c:a) at ftlQht hourllafte" 

f.rti 11 .. 1' appU.catloD, vherebe et sub •• queat perioda of 

... .,11 t:'IIIJ 1ncr .... Vft8 ob •• rYe(! 1n t.1 .. per layer" &leo. 
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+ The inaz' .... ln lUI .. - .. CODtant In .urf ... lay_ In 

tr_t ... t r •• lvlao _r14te of potaah alon. {T I' Ia19ht 
+ be due to tb. rel.a. of _.. - • 10D11 f .. CIa fl_tlon ct t •• 

112 excha".. of x+ 10na Ir .. clay ai_"lli. Th. incr .... In 

+ exc1uu\9_bla _.. - • content 10 lower ley .. _ durlnv 

auoaequant periotJ. of eaapling _t be due to ita dOWDWaI."t1. 

mcW'fJllent in parcolatinQ water. After eight hours of 

+ f.rtili .... application concentration of 1IiI .. - }If was .,re 112 

surface leyer (0-15 cal) in untreated urea when caa,.red to 

ur .. -neea ca. blend. Hydrolyais of urea .igbt be quickel' 
. 

tn untreated urea trl't&tment ."l1en coJt.p6red to ur •• -~ c().\<.t:. 

bl.nd. Ifb. ob.erted d.cr .... in concentration a1qbt be 

either due to t_porary coetl~ effect of neea cake on 

urea or88u18. or inhibitory effect on urea hydrolysis. 

SinQh (1981) reported application of D~. cab slowed urea 

hydroly.is. 

Durlnv the later ~riod of _-.pling ur .. -~ 

+ e&'k.e blanc! recorded h10ber eacbangeabl. 0. - )I 1 .... 1 • 

• The hiqhar HR .. - • 1 ... 1 in .011 BIU.t be t!ue to inhibitlcn 

of nitrification by retard1D; the 9r~h of nite!fier. 

(Misbrd et al., 1975, ltair aDd Shar., 1916, Satbianatbell 

and PedMja, li8le). 'l'he bitt. and odour.cent principle 

ill .... cake va. reported to be r"pou!bla for nitrifi­

cation inhibition (Pat!l, 19'2). 
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+ 
JIW_Dt of - .. - • we_ quicker til ulltreete4 

'aha, .1ght ~"bly dlHl to tbe qulck hyd .. oly.1. of ur .. 

altrOQ.a 1n that tr .. t ..... t ana ... IClUftC!! to CODeeatrete 

1n lower .. t layer by tbe '4IC0ftC! week. aut ln urea-... 

calle bie., it va. retained In tbe top layers upto '0 OIl 

depth. .ltrlI1_t10D iDhlblt10a bJ _ ca1re va. reported 

to be _x1_ durlD; fi.r.t t"o .. eka 01 ur .. - .... ca_ 

blend appll_~101l to aol1 (B1c1daPJJe a'" hrlN._, 1979, 

'l'h~a aad P&-aAd. 1912, 191', .. thlaDathl .. l _ad "~J •• 

19.,., • • 

+ Du1av th. tbiJ!'d " .. 11. concentration of l1li4 - • 

we. Il0l'. in tbe .eeoad layer in the treat_"t recei.lag 

ur .. - .... cake blend, pc-obably 4 .. to le •• er .. alubi.llty 

of oawea 1n tbat layer vbea ecapIlred to .urface layer. 

TbI lDhlbltOl'f .ffect of aeea oe_ baa appeal'_ to "ecllne 

by the fou.rth v .. 'It. 

+ _" - • we. '''''.. to be laO"e in .urf.c. leyer 

when urea or ur .. -neea cake b1e_ "e1:8 APPlied along wlth 

muriate of pota.h ln tb. 'l •• t ...,la, taken 819ht hOQl'I 

after f.n11,1 .. r application. C&IIpiDO (1980) reported 

tbat applioatlon of .urlate of potaab enheDc~ tbe rate 

of nltrcaen al_rall .. tloe. At .... 8th day .aap111111 

+ eoncentptlon of _" - • v~~. fouDd to l:> • .or. in s"rface 

la, .. of ur .. _ ur .. - .... cak. bl.en4 alone tr.at_at 



vlMrna. it w. found to be conceatr-t'" ill tlw .tIO~ 

layer 11'1 ca •• of urd .... _-__ ca_ bleat! applied 

+ along with aarlat. of potash. The lIB, - • co_eat 1ft 

.urfaoe lay ... wa. 16 per CeDt 1IOr. when _M-_. _lee 
• 

bl.D4.1 wa. oed aloao with .ariat. of pot •• h thaD that 

witb unt.reated u .. aDd BUl:iat. of pota.b ('l',) # IWobably 

due to the inhibitory influe .. of neMI __ OD 

l'lit.r1flcatlOll. 

+ The IIObl1ity of _, - • t.o low.r 1.,.1"8 vheD 

lL5 

ur .. or ="-1'18" ea ka blend and auriate of. pota.h wer. 

applied together Il19ht be caused by t~ tl_ 1&#1 required 

for u .. hydrolyalll. Thill 81qht ~. r.sulted ln Jt.+ 10na 

• to occupy tbe axchaage alt •• PJ'101r to .... - •• wbich,.. 

llle ely to .19rate downv.I'4 •• 

At .econd w.ek of .~11Di _: - .... 41nrltNted 

in first two layere (0-10 ca) -be .. UIr_-U __ lie blend 

aloDs wae> used. wbile ther~:l _ •• re4v.ct.ioD 1n all ~he 

layers for the treatment racetv1nv ... aloDg with .. r1al. 

+ of pot.eh. JIB, - .. might ba" •• 1tlla" udeqoDe Ditrifl-

catlon or ha •• been dl~pl~c.4 fro. tb..xcbaage aa-plex 
+ by K 10n8. In the treatment r.c.l"l .. __ -ne_ oeke 

+ b.l.."" with muriate of ,>Otasb alao ... , - • wa. CODftntZ'ated 

ln fi .... t two lay.rlll, -x1~. belD9 1ft ,be top lay ... (0-15 .,. 
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It .lnt.ieed .,0 pel' a.at aDd 33 per ca ...... of 

acbaDf; .. ble .. : - • 1n firet aDd .ecozad lay. re.pecti"ely 

when oa.pec.d to urea aloDq with .ur16t. of pot •• b. 

M&xiJIUIa aOC\UlUlat1oD of .. : - • va. ob •• ned dur1ftfiJ the 

."0Dd week vben .... cab va. aixed with \tr.. (aeMy 

aDd ~a •• d, 191'). 

+ a.:lallg .. bl. _, - • ".a f cuD<! to .19 .. ate down-

wards aDd acc:u.uletecS in •• coad and thil'd layer by third 

week a. we. in the lower aoat layer b, fourth ,.e1t of 

fertili.er iDCorporatioo. 'fbe .,,-11_ cake blend witb 

atriale of pota.h recorded 1a, 19, 99 .n(J 8J per cent 

+ more exchaDQaabl. ttH .. - II in firat, •• eoad, th1n alld 

fourth 1eyera re.pecti,..l, w_n coapered to uDtreated ur .. 

with MUriate of potoab 10 the third w .. k of f.rtil1.er 

applicat10D, wber ... it ,.. 12 .. "r cent 1IOre ill the 

fourth larc ( .. 5-60 ca) in the fourtb .... k. Th. be •• , 

ra1nf.ll recelved ,;I!ur11'l9 the perlot1 of e"perl_ll'tat1oll 

(163.00 Ian,) alQht bav. cavaed 1t·. dow_cd laOI'-.nt. 

+ I1acbaDg .. ble K OIl ..... l1th dAY •• II&xl_ in 

tbe trMt ... recelvia; _riat. of potash .10De followed 

by tbet t.r .. tMnt recelv1t'tIiJ raur1at. of potasn alo89 with 

ur,,-De .. calte blend. When untreet.., ur .. w •• applied 

aloftQ with _riat. of potash excbanv .. b1. 1(+ ._ 

28 per cent 1 ••• 10 aurface 1e.yel' (0-15 ca) wber;". it wa. 
I 
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21 per cent aOl'1l 1ft eecoDd :u..,.r (15-10 ca) t.han that 

of urea-nee. c.Jce blend wlth IaUrlate of pot.sh. 'fhe 
... Wi, - N 10na prOduced by ur.. hydrolye'_ a1qht bit ... 

dlepaced 1(+ lOla frOJa tne .xcbanve coapl .. of lIurl.c. 

8011 whicb .1Qht ha ••• cc:waulated in the .ecoM layer 11'1 

the for .. C' tnat .. nt. Sud • .,.apnae" et al. U~'76) alao 

ob •• rved Uu"t tbtt tIlO'n_at of applied I( lDYolvec1 the 

107 

+ rediatrlbutlon of e.cheng •• ble K lons fraa 0-8 ca aODe to 

8-15 ca 80n. with .~ ~ul1~ up of exchang •• ble K+ in 

15-)0 ca acme in saDd.y loaa aol1e. 

Concentration of exchangeable K+ iona followed, 

t"Mt .... trend •• tbat of ."enth day tl11 tbe eDd of 

.JPC9r1 .. at, with JDlu:latfl of poteah alone ftCo~lft9 tbe 

... 1 .. followed by vee-neea eo q blend 01' uDt:r_te4 

urea .l~ with .arlet. of pot~ah. aut the ... ua.latloD 

of excbaflQ.obl. 1(: 10M in tbe aecoad layer (15-30 CIa) va_ 

COIIlJ»ratively le ••• r ln the tr .. tlleat whiah bea r ... 1ved 

IDUriat. of potaab alone, by fourt .. nth ".y (1'1V.'). 

+ The algr_tlon of .. chang_hl. K. lou .... IaOre wJaea 

1BU1'1at. of potash WfJa applied alonti with U&"e'a or 111'''-••• 

c:eke blend. 

+ By twlfnty first da,. the __ ,....))1. K loa 

conc~ntr.t1on in tile 8urtaae JAr-" va. r*,uced OODai4.ably 

in tr-.taeat 1'_041'9'1110 raur1.te of pot •• h .10De, prtollebl, 
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+ due to leachift9 of e_ha., .. bl. It to tbl lower la,..~a, 

partleulaJ:ly to t.~ aecoDl1 la,..1" (15-30 .). It. rainfall 

of 6Qi.~O _ we. reoel • .., durl89 tbi. period. " .. eat_at. 

rece1y1 .. .urlat. of ~.ab along with ur.. OJ: urea-.... 

cake bl.Dd alao thow" a '"line 1n their: ac::bang .. ble 

K+ 1 ... 1 In the aUl'face laye ... 

In Q.nerel tbe tl'.a' ... t rece1Y1D; "1',,-_ CMke 

bl.oa showed .1n~ excban; .. ble K+ 10n concent~t1oft 

after tvel\'ty fll'.t 4e., of saapllll9 ift tl.e f>b~ layera. It 

vas ... D le ••• thaD that of control wMob baa J:ec.i." 

DO t.n111 ..... , ~obably due to the dlaplac_m: of •• aDaDIJe­

able JC+ lou by -1111: - • 10 ... na tta lea;ohln9 1ft percoletlnv 

rein wetec_ 

.. 
.... ohinq 10.8 of exchanOtt4ble It lou frca .011 

colwme under '~lff.rent tr .. tIBnt.1I are rce •• nt~ 112 
... 

'igue S. "he 10 •• of It 1008 VIl. ad_ wben _rlate 

of pot •• h " ••• pplied aloag wlt.h uDtreated ur.... The loea 
... of K lona v.. 'reduced aonlld.ably when it ._ applied 

e long with \&1' .. - .... c:~lte bl.ead 1DdloatlD; that a pan 
_. retained ln the 8011 (-rable 1. aDd 1'). lleDCe it _tit 

... conelUd.., tnet 1ncl"ee.1nQ retention of lIB. - • tn 8011 

••• re.ult of 8loved ur .. -bydrolyaia .~ n1tri£loation 

bablbltat10n by ne •• c:lt1ca, ..... acac! th4t retention of .ore 

pot ••• la. 1n 8011. 



FIG: 5 CUMULATIVE L.OSS OF=" POTASSIUM FROM 

SOIl. COLUMNS 
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if'be Pl'ior oecupat ion 01 .xob6Y.a;e or .".cwpt 10D 

+ ait.. by K iONl c!"e to the increaH4 ti_ laq 1D<hlced 

by De .. ceq 1ft urea bydrol,a18 81Qbt bay. lMl?ed In 

retention of lIOn exchanqe.b1e It+ ln loll a~ r~uced ita 

los.... lCoaak (1\473) and 8.st aDd Drew .. (1979) alao 

109 

ob •• "_., .,....nt of •• cban;eab1e pot ••• lwa va. Q8911qlbl. 

in loll colu.na pac1ted wlth calcar.oua .. Ddy .o11a and 

aol1s rlch in exchan; •• ble Mg+ toea r •• pect1 •• 1y. 

hY~11.bl. nitrogen statue of 8011 und.r different 

treat.ata at 2. hours aft.er fert111 .. r applloa t 100 aDd 

at aonthly 1~.",a 18 up~to .i~bt IIOMba after puatlRCJ 

sbowed .19n1flc~nt dlffer.nc. (Yable 2). Tr •• t .. nt 

dlfferenc •• were not .19n1flo~Dt at fourth. flfth and 

sld h laOnt h of. p16 nt 1110. 

_ailable nitrogen .tatul of loll we. maxi_ In 

thea' tr .. t. •• nt receiviag eatl~. quantity ~f n1tr:'JQ_n -•• 

Une -I." calc.e hi.ad •• f:'11191e baa.l «!.-.aslo; u~tto two 

aot*ba 41fte" plant 109. wben cOII,:>ared to other tr .. t:Mnta. 

ti ... celte blflDdla; inc" •• ," a .. ilebl. nitl'oven stetu, 
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.. era within 24 houJ:fI of fertiliaer application. h.ccord1av 

to Sbrul1dlyeD ana abukla (1978) 57-82 per cent of applied 

tar .. nitrogen wa_ hydro11 • ., within 24 bour.. The biOMr 

available nitrogen status of ne.a blended ur .. treat .. Dta 

a1ght probably due to inhibition of .1multaDe~. ft1trlf1-

cation proc ••• in the •• treat_nts. 

One month after plaatlag ••• 1labl. nltroqe. atatue 

of all treatments vee alaoat balt except 1n "" where it 

¥lUI only onoe fourth of original level. The Q€tnera,l reduction 

.1qht probably due to the beavy ralnfall received (908.00 aa) 

during thl~ month en well 8£. due to initlal vlqorous crop 

uptake. As crop uptake in 'I. va. COIDpu'at1vely lover, the 

dr.atic reduction 1n avallable n1 trog~n ob:..ervftd one aontb 

after planting MUst b. due to the la.. by leachlnv ("able 2) • 

In 9."el'l5: 1 "S and T6 which 'hay. received higMr 

doe. of ~a •• lum l"ecorde(! cCIIlpe.ratlvely lower available 

nltrOCJ~n probably ("UtI to t.uap1a~nt of .-.enlace 1. nltrovea 

frOlft exchange eO!!tplex le&(!1no to ita 10... 81a;h eDd SlnQh 

(lS:79) el~o ob!'ervei' • 81m1lar phenc:.enon at b19her lavele 

of poteal${um flupply. Acoordlll9 to t~ pot.asiuM f1x6tiOD 

exc:eedec1 that of etamOD1_ fixation .Dt! _nee a _jO£' pert' 

of 81l11Onlwa ,,~. l:..pt Jiithsr •• water soluble or exehanqeeble 

fora "bleh .19ht he ... caused ita 10... 1.'h. rei nf 11 reoe1...cJ 

durlnrtJ tne tD1ttal three .omu y ••• 180 b1vher (2219.'0 -.n). 
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Ifl recorded a lower value for •• Ctilable nltroveD vheD 

coapered to T 2- Ifhe rate of nitrificat.ion in tr .. t .. nt: 

receiv1n;r "Mr_ted ur.. (ttl) II1ght. be hlCJber le.dlDO to 

1t. 10.. •• 1I0j - •• If 3 'Wnich hae not recei. .. ed pot ••• ic 

fert11i .. r at the time of plantiOO .lso r:eco~ed a lower 

111 

a .. luble Ditroqan .tatu. than "2' probably Clue to qr .. t.,.. 

fixation by tbe soil colloids. 'ixation of .mmonium v.s 

IDOre vbln addltion of eithe ... -.oniacal or a.moniwa pE'oc!ucla; 

fertillsers preceeded additioa 01 pota.aic fertili.ers 

lAaJu and MuJIhoa:aClbeyay, 1915). 

The altriflcatiOD inhibitory properly of nee. cake 

ves ... ident ln the hlc;ber .... ilabl. nitrogen statu. of 

'1"2 when coapared to '1'1 •• ".11 •• h19her uptake by the 

plante of thJ.. treat •• Dt at tuber: foraation .ta~.. T, 
wbich la. recei .. ed 15 1lv 1(20 .... -1 Z'eool"det! comparatively 

hlgher uptake of nitrogen, p~bly due to 10nlc CQapet.tlon 

between pot ••• iwa aDd uamGnlu. loftS at root excMIl9. aite. 

Aamoni_ Va8 reported to ha ... la~.r iOnic .1_ (Ni.l.on, 

1972). But .a. phena.enon ... _ DOt ebs"ned in", receiV1DQ 

100 lrQ KaO .-1 probably du. to sa.. unfavoupbl. a\ltr1 •• 

1.erection ln p14Dta, reducillfJ it __ tabo11c activity_ 

'", .lao "c~ded catparat1 ... ly lower dry _tter pcooductlOD 

at all .t,ag ••• 



DurlD9 the laat ~wo .oatha before NU: ... t, 

hl~be.t leY.l of A1trOQen va. _lntatned by "3 whlch 'haa 

rec.lve4 pota •• lwa ODe l80ath after application of 

112 

ur .. -H .. cake bleD4!. A a11Qbtly lower 1 ... 1 va_ fOWM! 

to b. _lat.lnee! by the tr .. tJleat. where both w._ 

applled 8111ulta .. oualy. Uptalte of Il1troc;;reD va_ caapan­

tl •• ly lower In'1'3 when caapa .. ~ to '1'2' probably due to 

h1Qher de'ollatloD •• ..,ide. In the mtaber of leav •• 

retalned by the p16Dt. at alx IIOAtb aDd bane.t .taV ••• 

AaJ\I aDd JlUldlopadhyey (1973) .. eported that wben both 

.-oJl1.cal Ditro;en aD.1 pot ••• lua we .... ppll~ to;8tb., .. , 

the fi .. tlOil of botb wer. 11lt.lWedlata to thet wben they 

ve ... applied •• pa .. ately. In venanl urea-ne .. calee bleDl!l 

tr8.t .. at ... intained a h1~bec ••• 1lable nitrogen statu •• 

DurlD.Q thls eta.8 • q ... rbl inc ...... In ••• 1lable 

n1 trogen .tatu_ wali ob •• ned. ,.be l"v.. ana tvl •• wen 

r.~ed to trans'er back a conald.rable ?Ort:lon of 

_trla.a I".awed by the CI'OP '1'OIa .011 by d.follatlOD 

(TUaapaa, 1979). It wee •• t1Mted that an a.~ra9. of 

50-60 per cent of nitrov •• talc.en up by ca ...... ,. 9ft 

baok to aol1 by d.follatioa. "he ob •• necS incr .... ill 

... llable n1t,l"OQan In !an two .oath. 11'1 all treat_Gte 

a19ht probably due to 1 .. , fall (lIf.ble 4). The 1 .... 

uptake of nltrog.n at ban •• t ata •• a180 clearly lndicated 



8000 

TOO 0 

6.500 

6000 

s,!)oo 

500 I) 

'.-
~ 
~ ,",000 

r 
'-.,./ 350 I) 

:s 000 

:2000 

1500 

'000 

500 

o 

F"IG: 8 NITROGEN AI-JO POTASSIUM UPTAK.E. AT DIFF£RENr GROWTl-1 STAGE.S 

.::5 MON"H. .5T"A.<ita 

2 ., MD~TH ST.o..<$ a. 
:5 _ H~RV ... .sT .5T ..... 41E 

--------_ N I 'rl'to .aN 1.1 PTA" ~ 

lj 

" I 
I 
I 

.!5'CAL..A Y AXloS I em = 500 m~ 

.... 
________ PO,. ..... SIUM U~"A.fC. 

"",,11: .... TM.NT ... 

4----3 
++--2 , .. 



'hi. '.(!tar ",.bl. 11). "1 whicb lie. receiyed UDtl:_ted 

ur •• I:.c~" tbe loweat alt .. ooell uptaq. 

,pf" .. St' lICM-_ AIM blep4 IDd tiM ... 
Db 0« •• ~lC;.'lpa pC _a,.ip l.dl111.E op 
Ix,AlIbl ... ,,1 •• ,,',' of .0,1 !E ill 
MDt ... u .'IIYI 

y.ble J and flgur. 9 repr ••• Dt •• ellable ~a.siu. 

.ta, .. of ,011 \lMer differen' t .. e.t._M6. Ur .. -rae .. ca1re 

blend ("2) 81qn1fic-ntly reduced .011 •• allable pot ••• lu. 

within 2. hours of ferttll .. r application when cOI'Ilpared to 

untreated ur.. (If 1). It followed the la. tr.acs upto thr. 

month .~a9. of the CCOp. Low 8011 available pota.,lua va. 

record., only darla; tblt .. rly perlot! of crop Ol:'o~h when 

rainfall r.ee1"~ "'. high (2219.10 lSI) and pota.J!lua aigbt 

1M ... 10.t in runoff vet.r. .oed'!Itt .1. (197~) ",110 

reported tbat run off 1011. of poto.aiua •• Ja\lOb more wbeD 

eaapared to It. 10 •• ln percolating water. 

"he treatll.nt. that ba •• not recelved banl 

dr.ssing of ~ ••• lua recorded lowe.t .011 available 

~.'8lua. S10ber rate. of potl •• ia. corre.pondiDqly 

iuc ..... ecS Iyailable pota.ai_ ,tat.us of 8011. A deer .... 

vae noted in 8011 flyellable pote •• iwa atatuB with crop 

qrowth tN. to crop uptake (Yable 3 and '19.9) ant! other 

loa •••• 
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~ tre.t .. nt that baa received ~.8.iua one 

lIIontb eDd tbr_ .oat_ .tter plantinG r.cO&'ded low •• t 

114 

80il ."aila):)le pot ••• i_ during tbe flrat tnr_ IIIOntba. 

But the uptfalte va. oDly slightly lower: than the tr .. tmant8 

which has received pot ••• iwa at the time of plantiD9 aad 

two aontba after that. So11 coluan .tudy al.o indioateeS 

that when eitber ur .. or v .. -_. cake bleDd alone were 

.ppli~ the excbaDQ .. ble pot ••• il .. 111 .oil lncr ... ., when 

coapared to the treat_at without any fertill .. r. ".ri_ 

end Gr.ven (1972) el.o Ob.erved 8n ioc~8.e ln .011 .val1-

able pot ••• tus due to app11catlon of nltr0gen fertillsers. 

Soi1. .v6i1.8ble pote.slUll .e well a. crop upta. 

we. hiVbc in tbt. treat_nt at .1x aontb and Mrve6t 

atave. when ca.pered to .1aultaaeou8 appliC6tion of both 

the f.rtili .. rs ('lv. a and a). 

The treat .. nt vnere ~Dtlr. quantity of 01tr0;8a 

va. applied in .log1e basal dr,,61n; •• ur_-neea ca_ 
blend aDd poto ... 1wa at one IIODtb and two months .fter 

plonting l'ecol'ded aln1lawa pot ••• twa uptake at all the thr_ 

-Jor vrowth .t&9... 'fhi. alght be due heavy loe8 of 

n1trog~n ln the init1al stave" of crop growtb. The rainfall 

recei"ed durinv t he first .ooth of pant10q vee _xi __ 

(908.70 au). lfhe leas of n1tro;ell was 1adlcilted by lower 

.vailable nitrOGen level ln eol1 fr .. eecoDd I80nth OIWard. 



• 

('19.1). ~he 1 •••• 1' Ditl'Qgen uptake cau.ed _in1 ... ~"' 

IUtte&" production (1'1<i.8) aDd pot ••• lwa uptake at -JOE' 

growth atav... Application of nitrogen along with 

pot ••• t .. ,..s neae •• aey for lncr ... lrao the uptake of 

~ ••• iu. 1n ce ••••• (McbaDk ... ~ and Hall', 1~69). 
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~reat .. nt. wbich received higher rat. of pot ••• lu. 

ulm:eined higher 8011 a •• llab1e pOt ••• 1U1 statu.. But 

pot~ •• l~ Uotake of T, l'ecelYi.., 100 1to J(20 .-1 v.n 

coap8l'8tl •• 1y l .... r thaD ~I that received 15 1rtJ K20 .-1. 

14 ••• 1' crop upta. could be attributed to l •••• r c5ry _tt.r 

prot'uction coueqUeDt to .~ _tl"l._ 1mbalaDC. ln the pleDt. 

'l'r •• t ... t recelvino 15 119 ~O be-1 aloDQ with 

50 leg • a. Ueill-neea celce bleneS recorded _xi-.- plaDt 

he19ht at siath aoath and ban •• t stage., probably due to 

better balanctit of nltrocr_ aDd pot.sslwa ln plant •• tfbe 

.... tr~at .. at racceded ~rativ.ly lower nuaber oC 

1 ••••• at harve.t .t0ge. "ta"JaD (l':i75) obtain" .1<iDl­

fiCtlDtly hi9ber pl.tlnt helvbt at 150 'k9 .-1 l .. el of 

pot ••• l_ when ~pared to low ... !eYel •• A beneflcial 

effect of pot ••• 1UII on plant hei9bt was r.~a4 Dr 

II90ngl (1976) a1ao. 



The _ t ....... at r.corded tbe hl •• at ahoot 

w.i9~, root w.ifl'llt and root to sboot rat10 at tuber 

IOJ'Mt1on .t.,e. But at tUb.r 11111119 at69_ the ratio .. a 

oc-parfltively lower due to hiOher .hoot 9rovtb at tbl. 
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ete •• "beD c_parae! to other t •• t .. Dta. Higher production 

of 1 ..... at this stMla wouW be .. 1no ..... .s photoeynthet1c 

elfioieDCY of tbe onp aad 1DC ..... ecS pot ••• lu. supply tight 

ba". resulted 1n bet'e .. eto • ..-1oa of pllotoayntbatea to 

starcb. -rbe eoc:uaalatlOD of .unh r •• ult~ ift better 

tuber fl111D9 and 1Dcreaaed root ".i9bt at ban •• t ate,. 

lead1nq to • bettel" root to sboot rat10 (tf.bl. 5). Md1.cott 

U 974) reported the .paci.l I'ol. of POt ••• 1wa in carbohydrate 

synthe.is, 1t- GODY_ral0D to atarch aDd bUild1DQ up of 

at ora9_ CC'9fl DS 1n root c~pa .• 

n. tr •• t ..... when 50 lr9 • ve. applied •• v .. -

__ ca'ke b1eDd .101l9 with 10 ". )(20 1n two splita 1ncreased 

s~ .... 19bt vben coagal'ec! '0 Wltreat_ ur... 7ni. II1p' be 

_iet.nt 11' (!u. to hiQ'bec' •• allab11ity aDd iDOre •• ed "pta. 

of nltrOfJen tlU'O\l9bout the "l'led o. _op 9 .. ~b. u •• 01 

nee. caJca inhib1t nitrif1o-tiOft .ad re9ula'e nitl'09all supply 

by rttcluc1ftCJ the l .. cb1ng 10_ •• of DltrOVeft (Subb1ab ttt e1., 

1978 e and b). "be increa.ed D1troo.n uptake at tub_ '01'­
_t10n, tuber 11111119 6nO harv •• t 8t.9 •• i ncr ... ed sboot 

".t.9bt at the •• at89 •• ('19.10). The incr ... ed nitroven 
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... llability 1aar ••• tad the we1ght of st ... , leave$ and 

totol.',l dry weight of pUDte (Kroc~l lind sa .. 18, lSi70, 

cneo-Se_t, 1974). At tab_ for_tion ata.,. tM root to 

.boot ratio was cGapar_tlv.ly blvber •• • result of Qre.ter 

tuber weight. lIiqher a.~ilaol11t.y of n1trOQen durin; the 

early period .1Vbt ban oauatJ4 prod~loo of 181'ge oulllber 

of tubal'. r •• ultinv biQher tuber weight. IncrH8ed nitrove" 

euppl, bad a 'ayourable lnfluence 013 tuber n\Dlber ('Oeq-"., 

1~67, Vlj • .,.n oDd Alyer, lSi69). !'be root to 6hoot ratio 

we_ lower at tuber filling aDd han.at atag •• due to 

lna~.ed .boot weight In the tr .. t_at that rec.i.ecl ur .. -

neea cake blend {T2) Va.D CJOIRtjJared to untreated ur .. \'11). 

~n pota8Ei1wa ve. applied one month end three 

IIlOnths .fter plentiBQ .. boot ".lVht though ehow.~ .. d.er .... , 

luber velQbt was fouflt.i tQ incr .... at al-X month and ; .. rv •• t 

atage •• ~ r.&ulted 10 maxl.ua r~ tv shoot ratiO at 

harve.t sta9.. The i ncr ... ed root we10ht observed .. i9l'lt 

evidently cue to bett.r aocuaulet1oo of starch in tuber. 

lnduo.d by hi.qber pot ••• 1W1 •• ailability aM uptake. B<*h 

iln11aol. potasfilua in aol1 aDd pota •• 1ulI upt&lc.. by the 

plant was fouDt: to be hlqber: .fte ... final applleatirm of 

pot.:1.aic fertili •• r ('19.9 aDCI 8,. Mdt.cott (lld7.) ~l..o 

reported t.he role of peR ••• tUII in .ynthesi6 ond translooati:.;lD 

of atarch aDC! thU8 better oot ••• 1ua aYililabi11ty at tuber 

filling staoe enhaacet5 tuber povtll. 
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!'he reductlOft ill tuber ytelt'l in the treat_at 

reoe1.1ag ur .. - .... cake blend alonq with muriate of 

potash .~ SO k9 1 ... 1 1I1'Jllt b. due to low potes.l,. •• ail-

ability ill soil. ~h0U9h so11 coluan study indicated tbet 

attpl1catioD of 111",,-__ oeM blenlS alO1lQ '11th llUCiat. of 

pot •• h 1DOr .. sed •• c:baaveable • .,081.- nit.-agen • ..., ret.ined 

8lch of eachanv_b.u. pota •• lwa 1n surfece lavera (0-30.,. 

the r.'POUe wa. not ob.erved 1n tr. Gft)P 91'OW'tb. Under 

field eontlltlon •• ailable pot.s.i_ va. found to decree_. 

pc'obably due to An off loas durinG the beaYy 1" ...... r .. 1..., 

ln 1Ditlal period 01 9rovth a. reported by Boodt at ale (1979). 

~be treat.ent where entire ~Dt1ty of nitrogen 

va. applied .a urea-Me. ca_: bleDd ill s1agle ba .. l dN., 

_hoot Qrowth w_ conalderabl, reduced at all -JOI' CJrowth 

staq... Ybe root to shoot. ratio vas not II1nl_ or it wa. 

rather b19h dUe to low$r .hoot ".i9ht wben ccapered to root 

vei9ht. All the retentiOft of •• 4t1l.itble nitrogen ln loll 

was fou" to be _:xl .... fO&' ODe a.oDth (aatbtaDlltbiln aD&! 

h'-'j6. lil8la) when ur .. - .... oalce blend at 5'1 ratl0 vas 

used. iMlcb of nitrogen laigbt ba •• loet 1n the 1Dittal 

stag-e. it •• lf. and tbos l"_uc4,(.; .boot weiQht. 

When 100 kq lC30 ... -1 vaa applle11 aloag with SO log 

••• llr-.. - .... Galte blend. tber ...... conalderable redu­

ction in Orowth of plant, probably due to so.e illbalaace 



In Ib.orptlon aftC! .~ili_tloa of nitrogen aDd pot ••• l_ 

by pJ..1'1t.. Chanda (1951) reported tbe ldiu.nee of 
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nitrOVen a"" poto •• i. i.eraction on ~w.1' ,,1.1(3. Accordlag 

to hta, QI' .. t •• t yi,lcS ea- be obteiDed fl"C* the WI' of 

nttrov.n aD! ~1'81_ la 1. 1."5 retl0 aDd u., of pote •• le 

f,rtill .. r, ~,0Dd th1. leY.l reduced tuber yleld. 

5. ~... l'tM1 ltV'"'. ,ad y1.14 ., baaa.t .t,g' 

The tr~.t"Dt recelYlllf1 75 kQ )(20 ha-1 .long with 

50 1rQ • •• ur .. -ne.- ea k. blea4 recO&"t'Jed t be hiqhe.t tuber 

,1elc5 of 21.20 tonne ... -1 .. id.atly due to hlQMr Dumber 

of tubec'", better tuber leDlJth .D! 9irth (Plat, I and 1I). 

B.~ter .yallabl11ty aDd upt.lee of both Ditrogen aDd 

pot ••• l_ aDC! .lao other _tr'eate a10bt b, r •• poneibl, for 

incr ... 1DQ the fl_l ~uber yield (,...ble 4, riO. I!) • Incr ... ing 

I'.l1troven .upply btld • f.yourablt influence OD tuber mabel' 

(DeQ\le" 1967, Vlj.,aa aad M,..I', 1969, •• thlaMtha., 1982), 

wbile pOta •• lla contrlbute towaZ\!a tuber 81 .. (1)410.", 1967, 

Muthuavamy, 1978). 

CbaD91D9 tll11 of appllcatloD of pot ••• le fertl11 .. r 

when applled along with vea-Dtea cake bleD! ln two apllt. 

recorded next h19ber yleld which va. Dot a19nlflcantly 

lower tben tbet of for_r tr,."'.. Ifhe.e two tr .. tMnte 

el0D1flc:a ntly t!iffertd frail other treat.ent. In tuber yield, 



2.1 

,'I 

1/1 
III 1!5 
~ 
Z 

~ '4 
-..J 
A 
.J 
III 13 

" 

II 

,0 

o 

"l 30 
,...... 
€ 
~ :28 _ 
:r ... 
~ ~~ 
II 
.J 

It. ~ 
III 
ill 
::> 
t- 22 

/8 

16 

o 

FIG: II "Y/EL..O ATTRIBUTES ,4NO TUBE.R. YIELD 

" , I,tl, 
" . TUBeR LB"NG.TH 

TU BILR Q'RTH 

TUGJ!R NUM 8£1<: 

--"''"''~ a" ,,::. 
." :',": . 
.. 1( ... ... 
)( .. 
" .. · .. · .. .. " · " ". nrm .. )r 

"

,'!Il :: 
I' "" 1',' • " 'I'll ". '1'1 •• ,,, ". 

'I" I' " ." 
,II" ... , I' .... 
:~II 1\" 

" . 
:,', 

____.2 __ 

'iiiii 1,1', 
1"1 1 
1'1" '" ... ' 

,: l:: I:: '.-.: 
1
,,1:; I () 

" ",. II,,: ::,,-:', 
1'1' I' " I\!:: II' \.) 
1,/" .:-" 
I, ~ ~ ! i I"::' ~ 
"" ,;'.;:' I 
' , I ~ " .. 

: /:' i I '.::::: 
/"I'~I'I' 'i:':~ I,' I' ~ ~ .:" 
I
, ' .... ' -,:' "I, .. ... .. -: 

I:I!; =: <.: 
'I'if ~" .... 
I" "" .. ' 

II II' J( .. 

I" .... I """ ,II"'· II ,,'" .. ~ "II,,, " 
II '" x .t 

, ..... 
"'II }I. 'I' .. l,rI' II" 
'1'//" II 

II'tl lI 

II" >( "-

11,'1 II" 
,/I x x 

11 '" /I .. .,,1 .. >( 

I!!/: " .. 

...... 

: ::",: 
.:,:,:'. 

" .:. 
'.: '.: 

::.' 

, , .. ~ . 

~ 
... " 
" x 
1( ,. 

x ... 
" ... .. " " ... 
" .. 
I( x 
,. " 
x>< .... 
II .. 

IiITTi f- " 
/11" " " 
I",. .. I' " )I .. 

"I':"'''' , II " '( _I 
,"" " II'" " ,"I'· " 
II' ' >( " 'I' J(I( 

'1 ,,1 "l( 
"" .. '" ,,,'II( " 
"",11,.11 
"~,II x 'C 
I,I'''lI. 
rllIl u 
Udi K~ 

.. :.' .... : 

..... 

___ 4 ______ 

TR EATMItNT.s 

';I A)(/$ ,em = f TONNIt TU0£, q 

-:-:-:-: ..... 
.;-
:,., . 

.' .. 
",:' 
:.': : 

",:1 

: .... 

.. 
'.:. 

.... 
: ' 

.' .: 

'0'. 
..... 

.... 
" . 

, em :: :2. em oF' 4.RT'H AN» L&AI~TH-

-... 
1llfi ~ i, 
1:,1\ I' .. ,'-.: 
l'I"'k'".\' ,I" >< .. ",'" .. ,'"~I '< • ,'1,/ .. "-,P,I ...... It'" II .. "II, ~ .. 
',II" • , , "1-­'I" C '1"'0.,< 
I1'I JOlt 

"," "" II,:, "" "-
"'I' "l( 11/' 
, "' II x 
I'",,, " :"'" .. ,,:a "" 
':IIt " .. 
1,I/IIl" 
If", • I( ',II, ",I< .,". 'i," ".. .' 

:,". 

..' .... , 
~ ~ . : 

.. ! 

::::: 
. .'; .... 

...... 
. :. 

~ ....... .... :. 
.: .. 

' .. 
'.' 

.:' 

__6 _ 

OF TuBlI'l!i' 

20 '0 

,s 

8 

'4 

:5 

o 



120 

eIl.1U1 U. ttl appl,1.U. or p.tude terti11 ...... 

t.,.d to lDor ... __ .. _bel' .. wU .a tuber lengtb 

1Ifllab .1ata' ha ... eOllvlbuted tovuda _'tar t.uber 114114 

(Pl..tem). 

App11caUGD 01 • __ ted una alGOl w1tb _rl.te 

or pokab at SO k& 1e.-l ....... Ida .... tub .. 71el4 

(Pla.IV). All 11_14 .'ViIaI ..... ObaJ'a..ter ..... pt. tuber 

&1rtll we"" tound to M Idns_ in tb.1. v_ •• ,. IUD .. 

a1:MIr Ilrtb •• fteorcled " ......... oak. bl.-. 14tt1 

_r1. te or po"'. at, " kl 1 •• 4. aat. tu.beI' .. ber _ 

tubel" l_.th wre g .... tel' Sit tilt ...... , tban .at fit 

UDV .. Ud __ (Platev), ...u.U7 _. to 111 ...... 

ftl tr.I. aftU.lt111" aDd uptrue. lb. eCIDparatl .. nduoUoa 

1ft Jie1d ob .. JW4 ., '00 k& Y he-' .... .-pared .. 

" q &.,0 .-1 a\attt. be "- to attrOC8lt pote •• la lDal_oe 

In the plan" 

PiP" 12 &nil 13 , .. _, tile l'8lau'ODebip be ..... 

Dlt.ropn _d pot& •• llU1Uptake to plant 417 ~libt aDd tubar 

l1el.d hapeOU't'el.,J. JU.v .... up ..... a' haneat etap .... 

daDUioaDt1.1 cOl'r .... tec! vi. "1'.1' 71el.d (0.62 ... ). mon 
41'1 vel .. ' (0."".) ud wtal plaDt. d:rt w1&bt (0.638·.) 

at. the .... ..... , ... 81_ tapta_ at. au -J- arovtb 



Pla'. - I.. .fteat of , .... , .... OIl tu. 4 __ 10,..., 
of OIl ...... 

1 - 10 1aJ ........ + 10 111 K..O •• 1lUJ:1.t. of 
pM •• ll 'It ... 1 • Is I .. "flat •• ft .... plantlftQ) 

2 - 10 ,., ......... ____ blead .. SO lr9 x..O ......... , ... pete." U. ... 1 .. It 2 .nthl 
aft... ~.'''''J 

, - 10 11; ....... -- __ blttD4! 'It baHl + 
It 2 _tu aftv ~.tl .. ' .. 50 _ K 0 •• 
.u1at •• f .......... 1 110'*11 • It S ;Anth8 att_ 
pleftt1q) 

.. - SO 'kCJ •• a u .. -___ bleD4 (full baa. 1.) .. 
50 ~ •• _rute of pot •• ll CIs 1 IIOftth + 
It 2 •• f'.r plaat1 .. ,. 

5 - SO 'kg ••• V.-D", __ bleJM1 • '5 'kv )(20 •• 
.... t.te of pot •• h Ot ••• 1 .. If 2 aoatha .rt~ .. 
plaDtlag) 

6 - 50 q ••• U .... -DN ..... bleD4 .. 100 ktJ K 0 
•• _r1at. of pet •• 0, ••• 1 + a, 2 aontb.2 
.fter plentlQ9) 

.18t. - II Bffect of ebaD9ira; t1M cd application .ad 1nc ..... ., 
... t. .f pota •• l_ .. t~ • ..,.10 .... _ of ...... . 





Plat. - III .ff.ct of ...... ' .. t'be tl_ of appl1catloa of 

Plate - lY 

vea-__ b -.1_t ....... l.t. o. pOt •• b OD 

to. .... ~ ... of ....... . 

affect of ._ cake bleDdl .. of u.. Oft t-.MI' 

..... lo ... Dt of 0 ....... 
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sta;es were si9n1fic~ntly correlated to plant ~ry vel;bt 

aad tuber yield. At three aonth stave, potassiwa uptake 

.. intaioed a correlation coefficient of 0.555·· with tuber 

yield aDd 0.502* with total plant 4&'y weiOht. But at six 

.ontb .taQe ( 0.607·· ~na 0.743·· respecti •• ly)aftd ~rY •• t 

.taQe ( 0.645·· ana 0.8(3** re.pectively) it we. hlOhly 

correlated with tub4tr ylelCl an(\ total pl.a~ ary weiObt. 

'I'h4t influence of nitrQgen ana pot •• "i_ uptake OD plant ary 
. 

".19b't and tuber: yield wu_ rev .. led "1'1181' by Mala.olta 

et al. (1955). 

5.2.6 IgoP9lAAs of cultlya,lqp 

CO&t of productlon and net inc:c:ae wen worked out 

and froaa this benefit/coat ratio vos oo-puted (trable 17). 

Ma.i_ benefit va. obtainee! when rate of potaS.i_ •• 

raised frc. 50 kg ~o ha-1 to 75 'kQ ~o la-I when .ppli~ 

along with ursa-De. cake blend ('-"5). aleMin; of una 

with __ cake iDar ... ad DitrOVctn u •• efficiency. Chengi 89 

the t1a4t of applicetion of pot •• sic fenilinE' to one 

aonth ~a.d thr • .oftt~ after: p18,*illl (4f
1

) al.o inana.tId 

tn. benefit obtained Per rupee irw.st.,. na. .. tvo tr .. t­

lleat. diff'!red I.'lvn1flcantly frOli otber treat ..... 

5.2.7 ~!litx "tribyte, 

The treatment that race lye(! urea-ne .. cake blenIJ 

and JDUria t. of pot6ah at 50 kO level a-eool'ded hloh crude 
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'freat- !'Olel oo.t Oroa. .at: lnc:ro.e aene'lt-
_at. of aultl- cost 

.. tlon 1.,.,.. ratio 

- .. 
'!'1 7519.10 11900.00 6180.50 0.85 

"2 7621.00 1~J50.00 6729.00 0.88 

", 7771.J5 17'20.00 9149.00 1.2] 

'1"4 7711.00 lS]2!.OO 7614.00 0.99 

'1'5 7672.00 18510.00 10818.00 1.42 

", 7721.00 15400.00 1677.00 0.99 

•• 

a> 1624.35 0.213 

a1£ll .:t 538.99 0.074 



prot.in and lICK content wQen ccaper4id to untr .. ted 111'_, 

with alni_ .taroh collteDt. 'fhi •• 1Qbt be due to tbe 

incna.~ .... llabl1ity and uptalte of rUtrooan by tbe uae 
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of urea-neea cake blend. Incr ••• ..., n1troq4JD supply reduced 

ataren content (Y1Jayen aad M".r, 196'#, aetbianathan and 

Pad_ja, 1981ta) an4 incr.sed cr\M!. prote1n and He. content 

(Vijayall .nd Ai, ... , 1969; Prabhlllcar et al., 197~). 

In the tr-Mttll8nt where pot ••• iua wae 8ppl1ed one 

.oath ~ nd thl'_ mont hI; after plantil'l'J st&l'ch CGDt.at was 

increased whereae crude prote!n elM lieN content "boved a 

decn.... The lncreaefl«! starch content nti9ht be clue to 

better pot.b.~ i Wft Upt6 'ke which i. ncreesed ata ret. synthesis 

and its trtlll1alOCfltion to tubers at t he .... en~. of prot.in 

eynt. he.,S f' {'reble 13). Bett.r G)oti)8si urn AVa ii.hi 11ty 

enhanced .tareh o<3ntent aDd reduced cruea protei n ana HeN 

c0ntent of t\\bera \Me:tfiraJan. 19751 A.aol<;an en(! Sree<lharon, 

1~111 1~7&). 'Ihn£' cbat\~ing t1rle Of .ppll03t1;.)t\ of 

pot.il$.~1U8l not only incr ... ed tuber ?roduction but alao 

111 'roYed t he qua 11 t y of tube!' •• 

In the tr .. tm-l'at where •• tIre quantity of nitrOQaa 

vee .ppli~ .~ ur_-__ ca'ce blend in single ba •• l tlr ••• 1DQ s~owul 

lower !:~.rch content Clad maxl __ HCli content. In t:aia 

treet .. nt pote. •• iulIl uptc k. wa •• initM.R tl'i9. 6) which .19M 

btlv. reaulted in low .t~rch conteDt aM high lieN conteDt. 
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'I'M treat._ftt .... ce1.1D9 75 'kG KzO .-1 record*' 

h19heat atorch content aDd crud. PE'ote1n content. HOI 

coutent wee alao hiVh 1n tb1. tr .. tlMDt evidently due to 

1ncr ... ed nitrogen and pot •• ei_ apt-_. lIelll content wee 

alaoet double in tnt. treat_at when ccapered to that 

received potae.1wa at ODe IIOnth aDd thr .. saontbe .fter planting. 

The treat.$nt rac"i.1,. 100 kq K20 ba-1 a180 .howed 

high m:uCla protein aDd BCft COftteat, probably dUe to the 

incr_sec' util1sation of nltrCgen r •• ultlnr; en incr .... in 

nitroven fracti<;'M of tuber. 
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SUMMARY AND CONC~U51ONS 

An imr •• tivation .... carri.d out at the Coll"e 

of Horticultur., V.llanikluu:a, during the year 1983-84 to 

study bow best the nitrification inhibitory property of 

ne •• CMlte could b. utilised for increasiD9 n1troven u •• 

• fficiency of upland crop. witbout affecting the utilization 

of otMl' Dutrients. 'fhi. vOl'k vas te'kan up .f! the conti­

ouation of • pcust-9raduate !)I:oqranne conducted at the 

Colleoe of J\9rleulture, V.llayanl, where non-edible oilcake. 

et diff.rent ratioa were t •• ted .~ screened for their 

nitrification inhibitory proPerty. urea-nee. cake blend 

at 5.1 retio we. found to be the beat in inhib1tlnq nitri­

f1cilt1on effectiYely. A field experl __ conducted u81110 

\lree-DOn ~ibl. 011 calce bleDdetJ _ter1al. with cae •• ". 

a. the te6t crop lndiceted that though 80il availability 

and crop upteke of nitroc;.a increased conaia.rebly, Ol'O!) 

utilisation of pote •• iu. sbowed drastic reduction re.ulting 

•• liQht yield inc.: •••• ,,1t1\ low quclity tubers. 

tlfbe pre.ent ilWe.tigation •• taken up to study 

the f .. aibility of utiliaetioD of the nitrification 

inhibitory property of nee- cake without afl.ottn; the 

upta"- aDd utilization of pota •• 1U11 by C:&SS.!aft either by 
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c'baaqiDQ the ~_ of .pplicet1on or by 1nareaaiDQ the 

dos. of pot4 •• iua. 
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+ + The dynamio. of NS. - • and It throuQb the profile 

when ",rea or ur,,-De_ cab hlenlS, and IaUriate of pota.h 

either alone or in CQl8bination were applied are .valuated 

in a 8011 column study. 

The results obtained aDd concl",a1oD8 drawn are 

.UDm8r1s~ below. 

+ 
1) In s011 colWID study JlII4 - If was fOQnt! to 

concentrate in lower laye ... s beyond lC ClD depth, wh~ ...... J(+ 

w •• found _ore conoentrated in surface la,..ra up'to ]0 a. 

de?th under naturf; 1 coooit1on. 

2) tnten arur1tste of pota8h was .pplied in the surface 

15 CIa depth, 8S: - II in the surface layer lncreeHd within 

.1vDt bour~ after fertili ..... application vhere •• at sub ... 

quent p~ ... iod. of sampling incre ••• vas ob.erved in the 

d •• per layer. a 1.0. 

3) When untr~at" ur .. ~raDul •• were applied along 

+ with pota •• ic ferti1tz9r, ... Jor part of RB. - . va. found 

either concentrated in the lowttr layer ~yoad 45 ell or 

nitrified 8~ lost wber ... when urea-De •• caq bl.Dd at 5'3 

ratio were applied alonq with potas.ic fertilizer, a .. jor 



+ part of n1troven wea .. et.ioed in _. - • lema in the surface 

layer upto tvo v .. b. By the third " •• k lt v •• fouDt5 to 

IUgC'ate' t.o the thlC'd la,.C' anti by the fourth w .. 'k to the 

fourth 1 • .,... • 

• ) 5011 col\8. r ... 1.1D9 untreated UC''' show .. 

1o .... 
"" I 

+ dC'.at1c reduction in 101. - • in the surface leyer8 up;to 45 _ 

.fteC' tbe flrat week wher ... ln cclwau recelvinv ur .. -ne.­

cake bleDC! it vae 'wild to b. aoC'e concentrated in the 

su'.ott )0 ca upto tbc'ee veelc.a wlth e119ht r~uct1on 1n the 

surface lay.- aftu the fl ... t week. 

5) 8011 coluane .. eoe1y1DIjJ untr .. ted urea aM that 

of ur .. -~ cab blanc! d1d DOt dlffer J8Qch ln .: - • 

ooncentl'at1oD by the fourth v .. 1t 1n all the layers except 

th1rd (lO-.! cal # probably tbe 1Dh1bltory effect of n ... oalt. 

a1cabt bay. loat by thls putod. 

6) Appllcetlon of aut.te of pot.sb alone _In­

• talned blQbeat exchang .. ble It statue in the eurface lay ... 

(0-15 ca) followed by ur .. - ..... calee blend aloDQ wlth 

.urlat. of pot.eh. 

7) Aaalye1. of l .. chate water indicated that the 

l .. chlDQ loa6 of pot •• slu. va •• _taw. when I8Urlat. of 

potash ..,.. apt>lled 810119 wlth uat .... ted ur... Loss va. 



reduced conaic1e ... bly whe. it .... applied alOO9 wltb 

urea-H. cake °bI.Dd, p&"Oba))l, due to l'eteDtion of I80re 

POt ••• iUII in exeM._ COIIplu a. a r •• ult of the tiM 

leQ induced by De. celte in ur. hydrol,.., •. 

• ) In the fi.ld .xper:1.at. higher soil •• allable 

n1tl'oge. vas •• t1aat~ ia treat __ s rec:eiviag urea-De_ 
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ca_ blend ... en withia 2' hours .fter f.rtili_r applleation. 

n. hi9ber a.&ilable D1 tC'CMJen statu .1gM be probably 

due to the inhibitioQ of si.-lt.neous nitrificetioll proce •• 

1D the •• treat.eDts. 

9) DeD nit.roven v.s a;:::.p11ec1 ae one a1D91e baaal 

dose of ur .. -nee. calte blenC!, aol1 a .. llable nitrogen ves 

very h19h only duriD9 tbs flret IDOntb of pantino. The 

nitriflc.tioo inhibitory proPerty of ur •• 1Qht ba •• lost 

by that tl_ A.ultln; the 10118 of nitrogen fro-s aoil. 

10) Appl1cbtion of 71 1I:Q ~O laa-1 .long wltb 

50 1IrJ • a. 111'''-.'' cake blend abowed cCllneratlvely lower 

a.ailabl. nltrov~n statu. due to hivhel' nitrogen utill .. -

tioa by the C.l'OP •• evldenaec! by hlVh crop uptake. aut at 

100 1D; ~O .-1 leYel crop uptake •• v.ll a. soil .vailable 

ftitroven statuI' "ere low due to ec.e nutrient jabalanee 

ia t be plaDt.. Ybt. 1. evident in lower dry _tter: proc!u­

etton recorded by the crop. 



11) Application of ~ .. -neea cake bleDd r.duced 

..... 11.bl. pota •• 1U11 .t.~ .. of 8011 when COIapared to 

untreet.a urea tr .. t .. llt at •• _ 1 .... 1 of nltroven .~ 

pot.aslua applloatloll. ..-oba!»l., du. to dl.plan-.nt of 
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pot ••• iwa frca axeJltu._ ~pl.x ant! the di.placed pot ••• 1U11 

.iqht bay. be.n lo.t by run off wat.r. 

12) When IlUr16t. of pota.h va. applied one &aenth 

end thl' .. aontba after plaotlao .~ urea-De. cak. blend 

half a. baNl aDd other ball two IIOntlul aft.r plantlD9 

uptake ofpot ••• lua was not retuced COD81derably th0u9h 

pot ••• lwa .tat.u. of 8011 .bowed • allqbt deer .... at tbr .. 

• oRb eta98 of the crop. 

5011 colw.n study allo iDCHcat"d tbat wb.n either 

urea or urea-D." cake bleDd •• _ applied excmsnqeable 

pot ••• lua In the .011 incr .... d. 

13) 5011 ••• 11abl. pota.aiWl •• well a. crop 

uptake was hlgher at the 81. aontb find harve.t ataoe. by 

aMng1n.; the t1 .. of app11c:tatlOD of pot •• siwa to one 180Mb 

an~ three month. after plantiDi. 

'ruber production at the ainh aontb and haneat 

atave. aleo ahowed conslderable lncre •• e due to better 

COnYer. loa of photoeyntbet .. to atarcb alX! ita tran.location 



to ~ubeI'8. At botb thea •• tage. pot ••• twa uptake va. 

al.o coaaparatt •• ly h19be&' f~ tb18 tr .. tllaDt wben coaaPllred 

to othex-•• 

1.) 75 leo ~O .-1 lncna.ed uptake of all tM 

nutrient.. Uptake of pot ••• tUll va. 819n1f1eantly bi9hv 

then that at 100 k9 KaO ba- 1• 

15) 8011 ••• ilabl. pota •• tu. was •• ry bt9h in the 

io1 t1.1 .tav .. in the treat_at whleb has recetved 100 1a) 

JC.aO la-I but the difl.enee va. De91iqib1e in the lat.r 

.tag.. • A8 t h. crop uptake... also 1 ••• , pot ••• iwa ... t 
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ba •• be4ln lost from Boil due to the heavy rainfall rec.:l.ec!. 

16) Soil •• allabl. pot ••• lwa va. h19h at the 

h10hest ~.l of pot68s1ua 8upply. but pota.siu. uptake 

wee 1 ••• 9ven in the lnltial .taO •• probably Que to .a.. 

1mbalanc:. in plants l_din; to 1 ••• 31' uptake of all the 

nutrients and 1 ..... 1" dry _tter production. 

17) 'Trsat .. nt r~c.iYin; 75 k9 KaO .-1 alonQ with 

50 k9 II •• urea-nee. ell 1te blend recor6ed the hi9be.t .boot 

veiqlst. root ".19ht aM root to sboot ratio at thr .. IDOntb 

"8ge :lM1cat:lnQ b~ter: .boot 9rowth and root growth in 

tbe in:lt:lal ~ta9... r.;urift9 the later atage. thouvh this 

treat_"t nc~ed _311 __ root "e19ht. the root to shoot 



ratio we. lower vhen coapal'ed to othel's.. At the berveat 

.t6ge the treat_At which bas nceiYed pote •• lwa one 
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IaOnth aft ... nltroveD appllcatlO1l recorded the _xl_ root 

to sboot ratio due to better tuber productlon when c:aapal'ed 

to sboot gl'owth. 

18) 91gheat tuber yleld of 31.19 tonne. la-I vae 

record., by the treat_ZIt rece1Ylnq 75 'kg ~o he-I 

.v1dently due to bettel' tubv length, c;rirth and t.uber nuabel' 

per plant. 

19) The treatment which MB r.celyed '")Qt ••• iwa one 

month 8ft~r ba •• l application and top dre.aing of urea-~ 

ca1ctt blend recordec! the seconCI beat yield whlch v.a 

stet1atlaally Oft pel' with that tr .. t •• nt recelYlng 75 kg 

JCZO ... -1. 

20) stltcch and crude protei n content va. hiobeat 

ln the treatment l"eaelYing 75 lui Jt;l0 .-1. 
ReBultt of the imreati9atlon indic;::ted cl .. rly 

that urea-n.em cake blend at 5.1 ratio reduce 108a of 

nitrogen elnc4 nitrooen 141 retalneit in •• monlu. fOrID 1n 

the ro:::>t zone of casailVa for tvo to thr .. W .. lt8. NoreOYer 

it helps to retain a oart of peta •• tum of muriate of 
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pot •• h al.o in the •• fa. layer.. In order to 

deri,.. _xt_ beDeflt fl"CIa tbe applied 81< fertil1 ..... , 

50 lEo J(aO .-1 baa to be app118('J 0 .. JIODt:h after 

application 01 111'''-__ caM blend. A1ternati.ely 

the .uppl, of 75 1Iq X20 .-1 ,,111 alao result 1n 

l1i9ne .. tuber p&'oehlctlon. aut the benefit per E'U?ee 

i ••• ted va. taOr. "i." hl9ber rate of pota •• 1u. 

(7' "'~ KaO .-1) applied al.oDjl with 50 kQ a .a ur .. - .... 

ca"- hl.ad which va. alao on par 'Witb SO 'kG ~o be-I 

applied one ..,nth .It .... application of ur .. -ftMII cake 

b1..,. 
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APPENDICES 



-_tiler coDdltlOiltl darlng eta'Op 9roftb .t .,nthly 
1at ..... l. <Dally ••• ra9ll) 

July 

August 

s.pt ...... 

Oatobe~ ...... ~ 
DectMmel' 

.1'a .. l',. 

'ebl'ul'Y 

.Mareb 

29.11 

25.80 

17.04 .... ) 
2."5 

0.76 

0.00 

1.21 

0.33 

t>_S'el'atul'e . ~) 

29.09 

28.75 

29.2) 

30 •• 

10.9, 

10."5 

31.56 

31.'7 

3".50 

24.02 

2).6S 

21.15 

23.25 

22.)9 

23.60 

22.7" 

2'.08 

2".00 

aelati.e 
bwaid1ty 
.t a •••• 

(,,) 

95.71 

96.52 

95.57 

92.48 

88.0) 

18.81 

77." 

80.28 

89.0'1 



APPalCDlX - II 

W .. ther coDditlcu t!u'1Df the aoil columt •• ptll:1._ 

Det. 

29.6." 
30.6.84 

1.7.84 
2.7.94 
3.7.N 
4.1.N 
5.7.iM 
6.7.fU 
7.7.84 
8.7.86 
9.1.84 

lO.7.IM 
11.7.84 
12.1 .... 
13.7.86 
14.7.N 
15.7.84 
16.7 .... 
17.1.84 
18.7.84 

19.7.84 
20.7.84 
21.7.84 

22.7.04 
23.7.84 
24.7." 
25.7.84 
26.7.84 

~eaperfatw:. (Oe) 
"lnlall c.) -/----------

29.40 28.50 21.00 
57.40 li.OO 21.10 
25.70 26.00 22.10 
22.40 10.00 2.1.00 
41.10 28.60 22.40 
40.60 26.50 22.80 
7.20 28.00 23.00 
1.90 2~.10 24.00 

75.10 29.00 22.50 
8.10 29.,0 22.50 
5.80 30.10 23.00 
1 .26 2~.OO 24.20 
1.10 2Sl.40 23.00 
4.20 29.20 23.10 
9.50 26.80 23.50 

130.40 ~6.00 21.00 
23.20 28.00 23.10 
38.00 27.50 22.00 
27.10 30.20 22.00 
32.80 29.00 22.20 
26.50 25.&0 22.50 
99.00 2~.50 22.03 
12.60 28.00 21.50 
1.90 21.60 22.20 

14.90 29.00 22.20 
o.oc 10.00 23.00 
5.20 29.20 24.00 
0.40 10.40 23.10 



APPJIJID IX - III 

Arbstract of a.l,._18 of .arlaace of _011 ••• 1lab1e altroven at laOathly laterYal •• fter 
f.rt111 .... appllc:atioa Cltaaa _ua Of squar •• ) 

.24 bou:. 
SOU'c. c'Jf after ferti- 1 -.th 2 IIODtba 3.oDt:ba 4 1t01&_ 5 !lOathe 6 .oRbs 7 IIODt'" • ___ • 

1i_r a pp1i-
catloa 

1016.920 119.511 615.574 1'82.630 1270.378 
•• 

"J:'_~ 5 211589.166 
.. . 

2539.76' 2905.05' * 2151.6a, 906.180 1090.007 •• •• 2'0..850 11010.212 12530.725 .nor 15 11118.706 62'.678 966.016 56'.565 67'.990 1814.967 8538.471 688.026 560.071 

»"-'1X - IV 
AINItnct of a .. 1ysl. of •• 1:1a .. of Hl1 a.l1able pota .. l_ at ltOatlaly 1Jrt .... la aft_ 

fenill_r appllcetloa CIIM •• ua of .... rea) . 

24 llGu. 1 .oath 
2 __ u 3.-tu 4 lIOatu IlIOftt'" , .attbs 7 IIOntba 'MDtu Soare. df an .. I.ni-

11 .. r appli-
cat loa 

"-.-.--.' 

** .* • Block , 60702.265 80414.935 8993.588 lSM5.002 27100.511 18877.418 13771.712 9314.022 1606.469 
•• •• •• • • • IJ'r .. t- 5 3052576.615 210642.395 2015.961 20076.514 10165.811 28125.059 31388.402 8762.123 4916 •• 1 

-' 
Brrw 15 95595.500 29419.761 1151.208 2062.954 7069.650 6782.701 3396.950 10311.817 2062.656 

* S1VD1flC6Dt at 0.05 1 ... 1 *. SlQDlf1ceat at 0.01 1 ... 1 



Source 

Block 

A.P?iUlDIX - v 

Abstr"~ of ... lys1. of yarlaace of Qrowt'b characters at differeDt Qrowth atave. 
(-.an sua of square.) 

15 

Pleat he19ht 

6 aontb ataQe Barv .. t 
sta9. 

0.435 0.188 

0.121* 0.072 

0.039 0.0&5 

Plaat 01rt:h 

6 .oath Harv •• t 
at.Q_ stav_ 

1.093 0.302 

0.198 0.251 

0.352 0.509 

• Slplf1caat at 0.05 leYel 
•• &19D1flcaDt at 0.01 1 ... 1 

6 ao_h 
atave 

70.152 

19.475 

15.9. 

141.".** 

21.791** 

2.191 



,.."-'U - VI 

Ab.trect of au17.'. at .... l.Dc. of dl"y _ttel' produotlon 
at diff.rent ... owtla .tap. \ ... " •• of aqua .... ) 

Sourc. df 

3 &aODtb stele 

Block J 
T .... t_lIt 5 
error 15 

• Mnth .t.ga 

a lock 3 

T .... t .. M 5 

Err" 15 

ilia .. , "A. 
Block 3 
Tr .. t_at 5 

&"01' 15 

aboot 
.... ight 

72 .... 0 
1116.011·· 

13.696 

4378.06,fII 

38106.380·-
1141.193 

3514.230 
3732.761 
3623.412 

9.11l 
565.111-
139.128 

1822.600 

52'7.000 
1081.060 

5431.700-
lU'c;,o. S60· ~ 

1221.221 

.. 

IJ'otttl dry aoot to 
....iQbt ,boot l'&t10 

42."0 0.011 
3522.204** 0.04"* 

85.762 o.ooa 

107"2.2l1 0.021 
19060.640 0.981· 

12097."66 0.02) 

5751.057 0.120 
23189.863·· 0.288·· 
4124.369 0.051 

• SigQificant et 0.05 1 ... 1 
•• SlgDlf1cb at .t 0.01 1 ... 1 



S ...... . , 
.~- I 

4f' ... '- 5 
.at 
.~ 15 

earce df 

8 lock J 

,. .... ,- 5 
-' ..... 15 

APPaJl)lX - Y 11 

.... tr.ct of a .. 1,..1 • of •• rie._ 01 a1UGgeR CODCeatratioa ,. plaDt 
diff..... ....tll at.... .... ._ of eqwtfttll) 

.. n. at 

S..i_ Petiole St .. 'hbc 
3 __ It ...,Dt1a BaI'Ve- J IIOIItJa .... tla 1IIln ... J _atla 6.,.1& ...... 3 .oatil 6 .-til ... -
at.,.. ata91 .t .ta9. .t ... at ata .. atave ... at ... 

au.e .tao- stAP 

* .. 
0.119 0.006 0.15' 0.002 0.041 O.Ou 0.090 O.Ou O.OJI o.ooa 

•• *. •• • *'" •• • 
I •• " 0.209 0.111 0.051 0.16' 0.0.1 0.061 0.076 O.IM 0.069 

0.16-& 0.171 0.0" 0.001 0.019 0.011 0.071 0.008 0.006 0.020 

.... .,u - VII% 

AlHltract of ... 1,.a1a of ..... ia ... of pbospJaona co __ uat1oa ,. pleat pan.e at 
cliO ..... powtll at.".. ca.. •• _ of aqaa .. e.) 

z._ .. _ '-tole at_ ..... 

ata .. weft -... 
0.003 0.003 

• •• 0.011 0.019 

O.OOS 0.002 

J __ Ia , __ ll "I'ft- J lI08th , MDth ....... J .oatil , .. tll .... - 3 II08tIa , IIOIItIa "a"-
at ... at ... at at69_ at~. at ata" at8ge .. at at ... at ... Yeft 

at ... ata9_ atave at .. 

• • .. • .. .. 
0.004 0.002 0.007 0.004 0.002 0.01" 0.005 0.001 0.001 0.0002 0.001 0.0009 

• • .. .. 
0.002 0.001 0.006 0.0. 0.001 O.OOS 0.006 0.003 0.00) 0.0002 0.0001 0.000 

0.002 0.0004 0.00) O.OOS 0.0009 0.004 0.001 0.0009 0.0002 0.0002 0.0002 0.000 

.. Si9Dlflcaat at 0.05 1 ... 1 
•• S19D1flcaot at 0.01 1 ... 1 



Source df 

) 

ftr .. t- 5 --... ~ 11 

Abateacrt Of _ .. 1,..181 of " .. laDO. of pot; ... l_ coaeeDtn~1011 lD plaat part. at 
dlffereDt 9J:'owth .t89.. ( .... nil of aqua .... ) 

l'etlole 

1 .oath 6 aoath Bane­ft6.. at... at 
at&ge 

, .-oath 6 aODtb Jla1'9e­at..,. .t8ge at 
ate .. 

•• •• 0.221 0.0)1 0.020 0 •• 7. 0.011 0.092 

o.ogJ • 0.043 0.01' 0.051 0.028 •• 0.)96 

0.02) 0.014 0.013 0."8 0.01 • 0.032 

J _Dtll 6 ... h .... -"89. ata.. Yen 
lit ... 

, .oak 6 aoatll Bu­
etaq. at... ~t 

etap 

0.010 0.021 0.025 0.015 0.011 0.009 

0.159 ••• • 0.048 0.041 0.02) 0)01. 0.022 

0.009 0.010 0.015 0va09 0.006 

• SlQolficaDt at 0.05 1 ... 1 
_ ... SlQftlflcaat at 0.01 1 ... 1 



810ck 

AbIItr-ct of a .. lpi_ of .. wi-•• of mat .. i •• "pta_ at I IIOntla -'-9. 0' CI"OP ..... 1& CN.. __ ., 1Iq\a" •• ) 

• • .. 
.. . , 1945.010 211004.006 14902.070 10828.13) 

•• ** •• •• •• 
~reet .. Dt I 1431631.17' 312 ... 110 7' ••••• 251 11040 .... 9 2&191.,,1 

11 271190.'1' 

A_tract of _.1,.1. of •• riaac •• f _twi.at uptelle at • IaOatJa 
atao. ef cnp 9r:owt'b (JCean ._ of ........ ) 

aOU&-O. df • • It .. 
8lock ) .22102.013 23031.101 •• 01 .... 20 110.121 •• " 10 .. 21 .... 

• • .327.301 2721'7 •• ,1 361001.71' 210181.201 

• SignU'-. a~ 0.05 1 ... 1 
** ai9DUi_u at 0.01 1 ... 1 



aOU'C. ~f 

_lock l 

.,~ .. ,- I --.1".... 11 

APNJIDJX .. XII 

Ataatr-ot of ... 1' .... of _ ...... _ .. _t.,1_t "pta" a' 
be ..... , et ... of ................ of -.una) 

• • 

** ** • 11911'1.41' 11,,.1.11' 1"1092.100 18107.516 12593.125 

28''''25.3;0 ... --••• ,a.ll1 1101'21.440 11"'2.144 1 .. 771.0" 

124210.111 10511.0a6 4"010.020 179481.121 "'19.19' 

• 819DificliDt a' 0.01 leY.l 

•• SiVeUtcaat at 0.01 1 ... 1 



Soan. .f 

'1' .... ,- I --a .. n .. 11 

~IX -XUI 

Abatreet .f ... lyab of .... 1 .... ., ~1e14 .~trl_'... ytel4 
.ad .o...toa 01 .. lttftt1oa ( ....... of .... 1' .. ) 

'I'ulMtl' ........ 
1.111 0.6" 

f 

_. 
'.'62 13.'12 

__ lbaG •• 

** .,..0',1.011 

'" *. **.. *. 9.142 19.247 196.009 2.101 11'21'20.100 

2.'11 0.499 '.281 2.'" I1t2013.1IO 

_ •• fit 
co.t 
n~1e 

• 0.111 

*. 0.1M 

0.024 

~"ct .f _.1,..1 • • f .... 1a_ of ._11t,. .~t. .. lbU .. Of t__ <.111M. __ ., ........ ) 

aoue. 

3 

I 

11 

1 .. 321 4.0M 0.120 

•• . .. 
0.971 41.043 0.160 

0.090 

.. a1VDlflcaDt. .t 0.01 ~.1 
•• 81Qa1fl ... t at 0.01 1 ... 1 

ICJI cODteat 

'8.111 

•• "7J.'t9 

1)1.060 
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M 1aY •• tq.tiOD ... _"led out at tbe COll". 

of Bortlcult •• , V.llaa1'klran, dU'la; tbe year: li83-IM, 

whlcb 1Delude ••• 11 001_ at1l4y to 1l-' .. ata. tbe dfM.S1o. 

of _: - •• Dd .... 10M "-. applied •• "1'_ 01' ... - _ 

__ bleDC1 .1tllel' .leae _ eloaq witb 8&'18t. of pot •• b.. 

The _1-. " .... f11le1 wlth aol1 collected In. 

tbe fi.ld ."d ... apCo to _ depth. Bach 15 _".. taltea 

.s a a.~&".t. 1&,.. .i ... iD1ag t)ae ._ bu,lk d •• tty •• 

oba.noea 1ft the 'leU. '-'11i ..... tr: .. t ••• a CGaPl"lalng, 

DO fertl11 ... , __ e .. uea-___ lee blea4 to supply 100 ppa 

• aDd 8Ul"lat. of pet •• 1l to .uppl, 100 PPI' It .ttbel' aloDe .. 

in o.a>'natlO1l ..... applied to tbe .ad-.. 1S .. aol1 • ., 

.'wed th0rQU9hly. 

Ifbe atlld1' lDd' .. ted tbat WId .. nat .... l condltioD8 

+ lIB, - • va_ coDee.tp,eeI _n in the low .. lay .... of eol1 

beyollCJ tbe ~ 80ne of ....... ,,~. pot ••• l_ •• cOD­

aentreted aaQI'4t 1n tb. 4"'11:1... la,.ra of 0-10 _ d.pth. 

APplicatloa of .u-i.at. of "ueb e1tbe&" alone or 1n ~1 .. 

_t1011 wi'th "_-_ caq 01_ inerea." pOta •• l_ le the 

surfac. 18.,.1' wit.bin eiQbt bOU' •• fter 'ert111M" application. 

When untr .. ted u .. ql'4aul .. weI'. applied .loDQ 
+ vith pota •• le fertl1i •• r, • -Jor part of lIB, - ••• foaad 



eith.&, conc.ntrated i. lowe&' a,.r., 01" nitrified .Dd 

108t. aut ¥beD _ ... - .... oak. hl_ vas applled along 

with pot.a.ic f.nili_r • -J- part 01 nitrogeft wa. 

retallled a. _: - • 1D tM aurface l • .,.r. upto two v .. a 
aDd later it awee! dowawarda. 

~ber. va. II drastia c.duct1OD of .. ; - • statue In 

the surface layera up. C5 _ .fter 0_ ,, .. It In untr.ated 

+ urea, whereas ur .. - ... _lite bl.na .int.inet! IlUch of DC - • 

in the surface )0 _ upto tlW ..... u. 

Appllcation of _rlat .• of potaah _intaiDed hlqh •• , 

pete •• 1 .. statue foll .... by urea-__ cab blead aloa; with 

Muriate of pot •• h. !'M _xi._ 1.achi1l9 loefl of pota •• t_ 

was ob.~·".d frca untr .. '" ..... 'When applied alo111 with 

.uric.t. of pot •• b. 'the i •• wa. rec!ucec1 cOftsidanbly when 

pot& •• tc f.rtl11.ar v •• appliaa aloDjl with urea-ne. calra bleftd. 

A fi.ld experl_t ... cODducted a •• coatlnuatlon 

of tbe .ttl4y _rrled out at the ColleeJe 01 AoQriculture, 

Vell.,.n!, where ur,,-De_ .. b blanc! at. 5.3 ratl0 lncr ... ad 

ftltr~.n a •• liabtltty, nltro;.n uptake and yleld. aut lt bat! 

an adver ••• ffect on pota.elua utilisation of the c&,op 

raaultio; 1ft poor quality tubers 6n4 the yield incr .... 

obssn.d vas not 8i9nl1icaDt. "he pr ••• nt experiaaent w. 

paDDed to tide over tnt. c11fflcul~y either by cbanqiav the 

t .... of app11catlcm or iDene.ing the rate of pot."" •• ic f.rtl11ze, 



aenlt. of the .. ~i_ftt clee .. ly abowed that 

ur .. -a. .. cake bl_ illCl' ..... nitrov.n ua. efficiency of 

_ • ..". a. 4I'\'itl .. 1n hi ...... oil a •• 1lable nitrog.n aDt! 

bi.,.1" nit!'Oilea apta" br the GJ:'Op. 

WIleD .aria,. of pot •• b w. app11ec! ODe IIIOfttb .ft ... 

appliaetloD of ur .. - .... _lee b1..,. the uptalca of pot ••• iu. 

was not reCluc:ed couid .... bly in tbe initial atav_ ana at 

the .a .. t1ae upt.a_ w •• caspeRt! •• l, blvher at the aixth 

_nth and beI'Ve.t .t ...... 

Pota •• 1UII at 71 119 ~O he-I iDcr ... ed upt.k. of all 

nutr lents aac!! .1.0 produced _xi .. tuba' yield of l1.)9 

tonne. ba-
'

, wherea. application of pot ••• iUII one IaOnth 

.ft ... application of u .. - .... cake bl.nd r.eol'dea 19.76 

tOfttMle .-1 of tub .. yi.ld which va. on par \ilitb the for. .. 

tr.at .. nt4IPote •• tua uptGlq at all. _jor growth 8tav •• 

were 81qa1f1cantly coZ'nlattld with plaDt dry 'W.1qbt aDd 

tuber yield. 

MaxilMaa benefit per "PH i._tetS ... obtaiD.s 

w_a the rate of pot ••• 1U11 vae ... 1Md fr. 50 1CQ ~o .-1 
to 75 11; KlO 'bIl-1 .loa; with 50 _ • a. urN-..... ceke 

bl.nd. CbIlD9iao the tbe of application of pot:a •• ic 

f.rt111 ..... to one JIODth and tb .... IaODtba a1ter plantiD9 

al.o inar-•• aec1 the benefit obtained. 80th thes. treat_nt. 

v ... OIl pa .. witb each othe .. aDd 8iqn1flcantly sup", .. 1" to 

otb .... . 
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