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ABSTRACT 

l.JIV&8TIOATIOJlS ON TlIE POTASSIUM DYHAHICS IN THE NA.J'OR SOIL 

SERIES OF THANJAVUR DISTRICT IN alATION TO RESPODa 

Cbau--an 

01' lUCK 

N. DURAlRAJ MUTHUH 

I DOCTOR OJ' PH.ILOSOPHY (AOR.IOULTURB) .IN SOIL 
SCIENC", AND 4QRICULTUHAL CHEMISTRY 

I Dr.K.N.RAMANATHAN, M.Sc.(AC.), Ph.D., 
Prot ••• or o~ Soil Soi.no., 
Ta.i 1 Radu Rio. R ••• arch In.ti tut ., 
Adutburai-612101. 

1986 

Th •• 1cni~icant role o~ K in rio. produotion i. w.ll 

known. How.ver, due to the lack o~ knowledge on K dyna.io. iD 

.oi1, it. int.raotion with other plant nutri.nt., ~ixation aDd 

r.l .... oharact.ri.tio., uptake aad varying r •• poD •• patt.ra 

under d~~erent .itu.tion. warrant •• luoidatlon ln the .xp.rt-

•• ntal ar.a vl •• , TbanJavur di.trlct, the ric. granary o~ 

&Del to ~lx a _r. rel1altle .'-bod to •• a.ure K .... dlablllty 

alMl t ..... l .. at. tla. r •• p .... o~ rio. to K ~."111 •• t10n. 

Tbe .tud1 •• were 1IAd. In dl~t.r.nt pbaae. 1 ... 01.' .. 

lUor".1"7 ' ..... ticatl .... , .r ... bou •• experl_fttatioD f"olJJH1" 



by a ti.ld trial. Th. laboratory .tudi •• relat.d to tb. 

K ~atioD aDd r.l •••• obaraot.ri.tic. and .o.pari.on ot' It 

a ... ilability iDdio •• iao ludi. WI para •• t ... b&eed on tb.a..-

oropping t.ohniQu.. The pot .xp.ri •• at uDder cre.n bou •• v •• 

uDdertak.n to h1ch1ight the int'lu.ne. of' ,raded 1nela oC K 

(KO' K,O' )(100' K1,0 and K200 kc K~o/ha) on ric. and to elioit 

the re.poD •• b.haviour of' rice to K terti1i .. tion ia 10 .aJor 

.oi1 •• rie •• 

Th. l'i.1d trial va. oonducted in Madukkur .oil .eri •• ot' 

tb ... rankottai yill ... 01' Pattukkottai taluk ia TbaaJ .. ur 

di.trict ... ooat'lr-.t 1 .. e trlal I'or the pot .sperl_at ad tb • 

• oil .nd plaDt d.ta •• Derated i8 the I'i.ld trial v.re relat.d 

to tb. r ••• on •• b.ba.iour of' ADT " rio.. 1'b.. r.1N1t. fI tho 

iDY •• tiCatioD .bowed tbat ia th. 10 .. Jor .011 •• rie. 01' 

TbaDJ~ur diatrict, oon.1d.rable yari.tion. ia the phY.ico-

oh.-1c.l prop.rti •• v.r. ob.ery.d. 

Th •• xtent of' K tisatioD dil't .... d .. rk.dly ia tb ••• 

• oi1. _.tly due to clay IU.Der.1o.ioa1 _k. up alld _at ot 

ol.y and tor •••••• 1n. It t1s.t1on in 8011. an incubation ported 

.t 7 day. app.ar. to b. _equ.t.. Th. ou .. latiy. X rel .... ot 

.. ila ,..lloweel tb. ordor fit S6 > " '> S,..,. s, > ., > Sa "/" s, '> 
SIt > .,0>- ., '>..,. TIl. patt.", ot It r.l .... va. b.lpt'ul to 

predut .be n ...... 1Ht ... t ...... f .. 1la. 



Tb • .It.x u_. aDd 1' •• & u_ed by rioe decr.a_ed and 

inorea_ed r •• p.cti~.ly with &ad without X .pplio.tion. 

Cubio I" •• po .... 01 rio. to X .pplio.tion ooa ld be u.l"ibed 

to tb. reduoed .~ailability of' If .t int .... edi.I"¥· l~.le of' ~ 

.pplioation. Th. neutral N NH40Ao ba. b •• n f'ouad to b. tbe 

b •• t .xtraotant t'or precU.ctinc tb. X •• a1lability in _otl_ of' 

TbanJ"ul" di_tl"ict. 

Application of' I wa. t'ouad to b. ben.t'iotal to ric •• rop 

in .isht out ot' t.n .oil •• ri ••• tudi.d. P.du.a' and Medu.bal .. 

_eri •• did not I"o.pond to tb. applioation ot' I. Po •• ibl. 

roa80n. t'01" tb. oubic pattora ot' I" •• pone. ot' ric. to K appli ••• 

tion ba~o boon .luoida'ed. Tbo X .on, ... t of' tb. tbird loat of' 

ric. at till.riac .nd tlo •• rin« .tag •• could bo oon.id.r.d •• 

an indica'or l.at' t'01" f'isinc tb. oritioal l.~.l ot' K in ric. 

plan t • The opt i... aDd .cono.ic do... ot' K t'or ADT ) 1 ric 0 

w.re f'ouad to b. " and ,4 q K2o/ba f'or aohi.~iQl th. hlah_t 

.1".iD yi.ld and hi.h •• t roturn I"o.p.cti~.ly. 



COlft'DlTS 

1. ZMTRODUCTIOH • • 1-' 
2. Rn'DV OF LlTEJtA.TtJU • • 6.,8 

,. EXPUINBII1'AL DftULS • • "-,, 
... DSULT. • • '7-1', 
,. DIscua.zo. • • "6-229 

6. SUMMAIII' AlID COJfCU1SIOlCS • • 2,0-1" 

REFERENCES •• 



TABLE 
.NUN .. 

LIlT or TABLa 

PARl'ICUU. 
PAGE 

JlUMBER 

1. Det.tl. or tb. 10 -Jor .otl •• n •• or TIaaIII.""" '1-', 
dt •• rt.t 

L480RATORr aTODDS 

2. Pby.t •• -ob •• t.al prop.rtt •• or .b ... Jor •• tl 61 
.ert.. or TbanJa?Ur dt.trt.t 

,. .o •••• t •• oxtr .. 'Od by dttr ....... ztr ... aa.. " 
,. a..ul •• • t •• a.t •• t.al .. aly.t. tor •• rrol •• t.. ,0-" 

b •••••• dttr ...... K .. a1labl1t'y ladl ••• 

,.. .. •• It •• r •••• 1.tt.al ... ly.l. "1' •• rr.l.'l.. " 
b ....... lay per ._. .... K ... tlabll1.y ladl ••• 
ADd .tb.r .otl .baraotert.tt •• 

'b. a..ult. or ••• tt •• t •• l ... ly.t. tor .orr.latt.. " 
b.t •• oo Ole and K .~at1abtli'y tadto •• and othor 
•• tl .b ..... 'orl •• t •• 

,. P ..... t •• pet.a.lal par ... t.r. ot .oil. " 

6. Po' ••• t •• rtat .... p .. tty .t •• tl. "-11 

7. a..ult. ot .tat1.ttoal .. a1y.1. t.r oorr.1a.t.. " 
b.t ••• a E rtzattoa &ad E .~al1Abi11t7 tadt ... 
aad •• b .... 011 .bar,,'ort.tt •• 

I. "t ••• 1 ••• '-r ... ed ~ ..... t •• os.rae.toa .t,b " 
0.01N lICl 

I.. Cobb-Deu.1aa .apeD.att.1 oqu •• t ... tor tb. 91 

,. 
10. 

11. 

'2. 

ou .. 1at1~. X ... 1 .... or .. tla 

axHAUSTIYE CaopPDG 

• ..... t.. ....... ot 1"10. plaia. 

Po'".'.. ...ake by ri.. plea' 

C.bb-Douclao ........ t.l ..... t... "1' tb. 
._1ati~. K ap.aIl • ..,. ....... t~ ...... 1 .. 
• ttb ri •• 

,,-'01 
,o,-,~ 

10,-,o, 
111 



TA.BLE 
lft1MBER 

1~. 

1~ •• 

1~ •• 

UST 0,. TABU. (COIfTIJlUaD) 

PARTICULARS 

b •••• • t K.a .1Id K •• a •• ed by bbau.'l~ • 
• r.pplac .t rl •• 

" •• 1 •• ot .'.'1.'1 •• 1 ••• 17.1. tor .orrel."oa 
b.' ..... u .. l.'i~. dry _ ••• r 7'.ld .Dd 
ditt.r •• ' ~ .~ailabl11'y lad' ••• 

".u1' • • t •••• 1 •• 1 •• 1 ... 17.1. tor .orrol •• , •• 
b •••••• ou .. 1.'1~. uptake ADd dltt.rea' X 
.. a1~11"7 'Ddl ••• 

&0 .. 1.. ot •••• 1 •• ' •• 1 ••• ly.l. tor .orr.l •• , •• 
b .......... la.l~. dry ••••• r 71.ld aad K.a, 
Ka.a u.ed aDd p.ro...... ot K •• a 

a..ul •• ot ••• ,ie.l •• 1 aaal7.1. t.r •• rrol.tl0. 
b ............ l.t'~. K up'ak. ADd E.a, h_ a.eeI 
.ad p......... ot b.a 

POT CULTURE 

PA.GE 
IlUMBER 

116 

117 

118 

118' 

1). Gr.la 71.ld ot ADT " ri.. 120 

".. ...p ..... t AUT " r' •• to K .ppll •• tloft la tb. 121-112 
.aJor •• '1 •• r' •• ot ~.Jawur d'.'rl •• 

"It. Op'~. 1 ... 1. fd K aDd tb ••• rr •• po_dlq yl.ld. 11, 
t_ dUt.re.' .oil •• rl .. 

16. • ..... yl.ld .t ADT " rio. 127 

17. • ..... 1 •• uptake til pai. 119 

18. .. .... 1 .. up'ak. i ••• raw ,,0 

19. '1'.'.1 .p,ak • • t po, ... iu. ,,, 

10. .. .. 1 •• • t .t •• t •• ' •• l ... 17.t. t.r •• rr.latt.. ," 
... t .... erai. 7t.ld ... E .~.t1ab'1't7 ' .. i ... 

80&. .. .. 1t •• t ••• tt.,t •• l ... ly.'. tor •• rrol.,t.. 134 
......... t ... Tl.ld and K .~at~'l'.y tadt ••• 

JOlt. "aul ••• r ••• ti.t' •• l ... 17.'. "r •• .rela.,.. ," 
~ ...... K ."ak. , .... , •• nd K .~.tl.-'1'*7 
, .... t ... 



10e. 

lOcI. 

10 •• 

IO~. 

LXST OF TULD (OONTDIVED) 

PA Rl'ICUlAas 

a..alt. 01' .tatl.ti.a1 aftaly.i. tor oorr.latioa 
b.tw.en X aptak. 1 •• tr.w aad ~ a~ai1abl1it7 
1Ddio •• 

"ealt. o~ .tati.tl.a1 ... ly.l. t.r •• r.re1ati .. 
b.~ ... total ~ aptako ADd ~ .~ailability 
1aclt.ao. 

D1rNt aad iacl1r .. t .tt .. t •• 1' ditt.r.at 
.straota.t. vitb .raia yi.ld (Path a.aly.i.) 

Dt.reot aacl 1adlr .. t .ttoot. o~ d1~t.r .. t 
.straotaat. witb .tr .. yio1d (Path ... ly.i.) 

Dt.r •• ' alld illdlr .. t e~teot. o~ dlffereat 
.st .. ota.t. witb total .ptalc. 01' ~ (.ath 
ana1y.1.) 

FIELD TRXAL 

PAGE 
NUMBER 

"7 

'" 
,~o 

21. A~a11ab1 •• , .0,.1f .... JOI~-N .o.to.t .1' .. 11 ,~, 

12. A~ailabl. P, X.s aad ~ft.s ••• t.at ot .011 ," 

I,. 8oill ... HMO,-X aad total-X ooato.t 01' .oi1 '~I 

I~. A~al1ab10 Oa, Me aad F. oo.t •• , 01' .. 11 ,~, 

2'. .A~atlab1 ... tri .. t ra.l •• 1 •• oil at dUt.r .. ' ",.", 
., .... o~ orop arowtll 

I'. _... aad .All It ", • 
17. G aDd K p.t ... 1&1 "I 

al. "s aDd .... "0 
a,. DrJ' _t .... , .traw &ad .... iD yi.ld • • 1' .AD'!' " ri.. ,', 
1'&. .. ...... 01' AD'!' " rio. ,. X applioa.l0. In ," 

.... kkar •• 11 .eri •• 

,0. .1 ......... P .. at .. t .1' ri.. ,67 

". P ..... iu .... C& ••••• a • • 1' ri.. ," 



TABLE 
IlUNBD 

,I. 
". 

". 
)6. 

,I. 
,I •. 

'9. 

,'a. 

'0. 

'Oa. 

". 

LU'I' OJ' T4BUS (OON'l'IIlUED) 

PARTICULARS 

Maca •• 1u. &ad r. ooa •••• or 1'10. 

Uptake .t _ aad P 1. rio. 

Uptake ot K and Oa 1n rio. 

Uptake ot Me &lUI ,.. 1a rio. 

Squ1yal •••• u.ri •• t ra.1 •• • t ADT " 1'10. a. 
dLrr.r •• t .t .... ot orop crovtb 

Pot .. 01 •• aDd • ~oorbod at d1tt.r.at .t .... 
ot 1'10. .revtb 

Ro •• 1to ot otat10t10a1 a.al,.1. t.r .orrolatioa 
~ •••••• ~. yi.ld y.reuo otber para •• t.r. at 
t111.rt .. ot .. o 

800.1 •• ot .tat1.t10a1 aaaly010 tor .orro1atioa 
~ ...... o.ra. yi.ld y.ro.o .,ber para.ot.ro at 
.111.1'1.. ot ... 

a.oult. ot otatlotioa1 analy01. tor .orro1a.to. 
b ...... poda yi.ld y.r .. o •• b.r par .... or. at 
r10v.ri ... t ... 

.. .. 1 •• or 0'a'10ttoa1 a .. 1yol0 t.r •• rr.tatton 
~ ........ raw yt.ld y.r ••• o.ber para •• '.re at 
1'lovOl"1", .t ... 

.. .. 1.. .1' •• att.tt.a1 .. aly.1. tor .orro1atl.a 
b ...... ~. y1.ld Y.r8U. ..b.r p.,....t.ra at 
p ••• ...,. •• t .,,,. 

.... 1 ••• t .,.tt •• teal .. aly.t. t.r •• rr.1attoa 
b ....... , ... yt.ld y.r ..... t ... r para_tor. a • 
•• 0' barY •• ' ..... 

".1' • • t .'a.t.tt.a1 ... ly.t. ror •• rrelatt •• 
~ ...... '.'al .ptako ot & aad K a.atlabtl1t7 
'Dd' ••• 

PAO. 
NUMBER 

,6, 
111 

11' 

'71 

110-111 

'82 

,.6 

18"-'8, 

190 

'" 
," 
I', 



lIfUMBSa 

1. 

2. 
2a. 2.,. 
,. 

,. 
'a. ,It. 
6. 

8. 
8a. 

9. 

10. 

11 • 

12. 

LIST 0,. XLWaTRATIO •• 

PA.R1'ICULARS 

Map or Tba.J.wur di.tri.t iadie.tine tb. 
looatioD. or •• il .-.pl •• ooll .. tio. 

Protil. d •• oripti ••• or .. Jor .oil •• rt •• ot 
TbaaJ.yur d1.trl.t 

Q/I r.1at10 •• blp .UrY •• ot .011. 

'1&at10. or ~ 1 •• 0110 

Pot ••• 1u. t1zat10. - Qroupine or 00110 ...... 
OD X .t S.E. 

Cu_lat1 ... It r010a •• OUrY.. or .0110 - hop-~ 

Cuaulatl .. o ~ uptako by .u ••••• l ... oropplnc ot 
rio. 

R •• pOD •• ourY •• tor d1tr.r •• t .011. - Pot 
eultur. 

IDtlueao. or It o. a .. ai1.b1. N, P &ad ~ 

IDtlu.ao. ot ~ 0. yi.ld or r1c. (ADT )1) 

a..pou. OUrY. tor Naduklmr •• ri.. - ri.ld 
trial 

ID1'lu.ao. or ~ o. tb. uptake or _, P ADd It 

PAGE 
NUMBER 

6~ 

82-84-

91 

" 

," 
16, 

16, 

171 



• 1 

pp. 

c&C 

•• 
•• lIho. ... 
c. 

• 
rp. 

ba 

N 

M 

Cal 

ltD.x 

Aft k 
o 

A.R k 
• 

pack 

-.1 K
O 

ABBREVIATIONS usa» 

• • Ml11111t ... 

• • Part. per .t1110D 

• • C..1oa oxobaac. oepac1ty 

• • M:l111 oqu1'Yal.at 

• • Ml111abo. 

• • Mlll1 ...... 

• • C.nt 1 ••• r. 

• • 

• • 

• • ReYolutlon. per .iaut. 

• • 

• • .o~l •• lu.ion 

• • Molar .olution 

• • D ........ nti ... IId. 

• • Calori •• 

• • Micron 

• • Escba nceabl.-pota •• 1u. 

• • 

• • 

• • Equilibri •• actiyity ratio o~ pot ... i •• 

• • 

• • Labil. K 

•• 

• • 1'ot.l .... Dt et K ia labile peol 



K,x 

A .. 

Stl 
St:r:r 

st:r:r:r 
S 

G 

r 

It 

y 

S.E. 

C.D. 

* 

** 
N.S. 

FiC· 

Contd. 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

Sp .. Uic ad.orp'lon .It •• 

A .. at1abl. 

Til1.rintl ata •• 

Flow.ft ... at ... 

Poat-.......... t .t ... 

Str." 

Oraln 

Co-.t't'icl.nt o~ ai.pl. oorr.lation 

lndep.nd .nt .,ariab 1. 

D.p.nd.at .. arlabl. 

Standarcl .rror et' ••• 

Critioal dU't'.refto. 

SicniJ'loant at , p.r •• nt 1 .... 1 

SipU'ioant at 1 p ..... t 1 .... 1 

Mot .ilJllit'ioaat 

J'!cur. 

Contiau.d 



INTRODUCTION 
.-- ._-----._.-.. _. __ .. -_ .. _ -- - .. _- ~.-- -- -------~--~.-, .. ---- ...... _. -', ._ ... _ .. - _._- -_ ... _ -.-- ----.. _.- - - --- --- .... ~ .... ",_,-, .~.-- .. _. 



INTRODUCTION 



•• t ... lu •• a •• f' tb. • ••• atl.1 .l .... t ••• eded t.r tb. 

autrl tloa ot tb. pl_ts t ..... id ... ed t. b •• "lUla'.r .t .11 

otb.r autrleat. aDd b.a •• i. 1 ••• 11ed ·obeai •• l .rattio 

pol1._aa·. It 1 •• 1.0 r.t.rred t. _. JUal.'.r l_bar •• • t 

".t .. r.platioa ia plaDt. t.r to.t.rl •• rop produ.tloa • 

•• t_ •• lu. 1. required t.r .arlou •• i •• l .. ti.:1'i •• • t 

tb. plaDt .uob ... Day __ ot:1.:1ty, .ye'be.i. ot ... b.bJdr.t •• , 

prot.ia, t.t .'0. It i. _1 .. r.ported to iDor ..... be r .. i.-

t .... of' plaDt. to p •• t. aDd di ...... &ad led.i .... 1Id it :1. 

b.li ... ed ••• ouD'.r.n .. DY ot tb. g ..... irabl •• tt ••• et .... 

• zo ••• i ... aupply .t ., r., .t •• 

...... iu. i. r • .,1.t:1 •• 1,. abuDd .... &lid wid.ly di •• ribu'ecI 

oo .. titu.' .t .b. ""'b' •• ru.t Oa ".telat .... :1.. 1'Ia. prt_ 

.... r ••• et K tD- •• tl. are prt-ry atD.rala .. is.. t.ld.par .... 

• 1 ••• niob gpoa " •• tber1aa rei .... K .ar1obla •• b ••• 11 I. 

00..,. ..... '0 • aDd ., ••• ilability .r K •• plaD'. t ...... 11 ...... 

• a •• t ... It .... ra ia .ltt' ...... t .... •• " ....... laltl.-K, 

._tuuac •• blo-E, tiaocl-K and l_ •• , •• -K .1Id tb.,. are ta ~1. 

"g1lt ... 1 •• vitb _b .tb.r. Plaat ••• il1. •• a ... D1,. til. K 

p ...... i •• 1' ... 1.1,. ... atl.&t.l. t .... '"" .1_ t .... .... cliffi-

"1'17 ... &l1&bl •• 1' tia" t..... "nut ._11.&1til1.,. .f' K t. 



') ... 

o •• tr.ll.d ",. f'lxat1 •• aad rel ..... baraot.ri.,t ••• f' •• 1la. 

I'lxat1 ••• f' pla.t a.t .. t ... t. 1. o •• iet .... to b •• t.t ... or 

i..-rtaDO. i. acrioultu ..... p.otal1y wb .... o ....... ial t ... tili ..... 

are add... ... .... ~ .... ttxat1 •• • 1' X "eculat •• lI.t .a1,. til • 

• upply .1' ~1.1l I to .. plant. but al .. pret"t. 1t .. aia.t 1 •• 1l-

iac. H •• o. ia .tucly ai.tnc at tb. " •• oaio ..... of' t ... till ..... 

a kIa_l.dC. of' tb. tat. 01' added t .... tl1 ..... t •••••• ary. 

Pota •• l ..... 1 .... obara.t.rt.tto • • 1' •• 11 ••• 1111 .. id •• 

i ••• ab ........ 1 •••• b.1at •• aad d11ut •• 1 .. trol,.t •• taa~. b •• 

... p.rted t. ct ...... latl~.l,. ..... detatl.d l"'.l"II&tl ••• n it. 

a~allablllt,. ,. pla.t. tbaa .0 ...... t1 ... 1 •• 11 t •• t .. tbod. 

(4.lu ... a .... 1979). Altb_cb •• il •••• ta1a .... id ... ablAt __ at 

.1' t.,al X tb. re1 ... 1.c ADd avpply1ac pow .. • 1' til ••• i1. i. 

a c1~- t1 .. i. a l1aitiac t .. t.r 1. _.t .1' tb ... 11.. 'na. a: 

r.l.a.lac pew.r .1' •• il. d.pead. oa .... b.r of' t .. t ........ ly. 

_tur. 01' •• il. __ .t ADd type .1' olay .i.OI"al •• cae. _il pB 

ADd 1.~.1 .t ... ur1ac. TIa. ab •• no. or ....... ne. ot .rope t. a: 

appl10at10. 1. o.atrollec1 b,. tbe a: re1 ... 1111 patt.ra ~ •• i1. 

lat .... t1 •• OD tb ... ur •• et X .upply , •• rop. alld ,be tat • • 1' 

appliocl ~ 1. ..t adequat •• 

•• lat1 .... "utt ..... lYt1 •• w ..... _ .r tb •• b ..... &1 ....... , .... 

tri.d .arli.... .,,.101 ••• ,. a~ .uitab11it,. .,. .... .,. tla ••• 



"'r ... a.t. w .... &1 ........... i. tid pr .. '" •• ...,. .. . 

....... •• ......... tb. K ... &ilabi1i.,. • 

....... _ •• • t •• il •• be,. I'ail ia .. art.a1a1y .r b&'Yi" 1ild ... 

u •• hid ... 1.,. , a r.liab1. _tbed 1' .. 

til .... aw.ti •• • t a".i1& .. l. K ... _ld It ...... t ........ i .... . 

_.ili'7 .t •• i1 t •• t ... lY... TIl. p ...... t _tb.. til Hil ••••. 

I. 1 ••• t tbe a_at ot •• lub1 ... trl .. t .l.a. tb.' prt. .... i1:y 

.0.t"1. tb. up •• k. by pl_t Itut tb ........ .,. .xpeadod t. vitb-

.... l' tre. til •• "dlabl. po.l. B ..... b ••• n •• pt ot _ .. ri ... 

... u.t (19''') u.l ... Seberi.WI. r.tio law (19"7) a..s v ..... ,.,. 

"r •• .... r.,. (19") w .. a1_ 'r'" .. pr .. i •• K •• ilability , • 

• oila. / , 

Vitia iQ'red .. tion 0" tb. bi~ yi.ldl •• "art.ti •• .r ~ •• 

&lid ia .... i ..... 1.1 .... 10n, til. K .......... et t ..... il .... lik.ly 

to b. d.pl.ted 18 a .b.r'.r p.rlod du_ t. "SCb K roqaiNIM.t 

.~ tb ••• Ia'-b yi.ld.... • oew lAHIc. ot tb. patt ... .r ... 1.-

ti ••• ,. K ,. ...... i1 &lid .ptak_ p ....... • t K by .. i •• at .U ..... .. 

.... _ ..... i ...... "'b i. ".lphl t ... ..tudi.i ....... of' K ...... ,-

li ....... poeial11' ia .Ia ....... .r ..... iei ..... rt11i ....... . 

1fIaf.l •• l&a •• dU".r ia ..... 'r reqair __ ' ., K .. well .. 

_'1", t. _e"" & , ...... 'la, .... , •• iat .......... , ......... -

••• e of' rue ........ K _.W b •• ,. -'l .......... 1 .. 1IIft __ • 

3 



t ••• '1_'1 .. ttl ... la'l ... K ..... u.-•• ,.. ... ..... 1 .. 1,.. *" • 
........ ,. K ..... It ••• ,.dl.d 1 •• .,.11 •• l'lllH •• '1 ..... 

I"ep ••••• l .. lar ....... • 1' ,be dt.'.i.'. Ia " ....... et *ft.l • 

.,1 'b .1 •• 111 X .. ,. • ....... ,. K ............ eeI •• ..'la ... . 

.,1'b lai.b ... &11& .. 1. K "ut i •••••••••• 1 ...... • 1'1'.* ... 

.... r'.d .... 1 ... 118 vi'b 1 ..... ,.,... x •• at._ ..... . 
•••• tl ...... p •••••••••• 180 ... or'.d. 1Iaay •• 1_ .... , ..... -

•• 0 •• tor added K ba ... al •• _ •• 11 reported "011' ... _ It. bao • 

•• I.lItlt10 .... lie ..... • 1' '" ••• ph ..... ft. ,. ,.., •• It ......... ... 

111 .Il ..... 1 p ... peo'i..... X. TaII!l ..... "..,. ....... i •••• _ .. . 

Il .... b ........ 0 tar Oft ,be .1t ... _peot. ~ltb ... b _It •• " 

to .1101t • .,ob ....... lour 111 •• tl •••• ead ....... ecI .1 ......... 

• '111 i' ...... 1 ••• 'loa .,..11'1. , ..... tta.tl.... ~ ••• Ia. 

b.lla .. l .... 01' •• 11 K, it. '.'.ra •• loll witb •• Ia.r .1aa .... ri ..... 

1'1&&'1.11, .. 1 •••• o ..... ort •• ie, , ••••• ak ............ . 

p.".ra uDder ditt .... , .1 .... 1 ...... "ar.rl .. &ad .... l.at .. 

•• ed' ... 1 •• 141."0. ,. '" ............ ,. , •• Iao •• peri._'.l 

...... 'I'M ........ _ •• _. up •• , ....... , •• ldall' , ...... 

".1 •• "1. ,at.'8'8&"o. , ••• li.bt •• t~ p.rpl.z1clt,.. 

TIa. • ... 1"1 ••• a1 "M, ,,1... TllaaJ .. ur ,. .be ri ...... 1 
.1' 1'aail .... ....1 .. _ ..... et 9700 b l • X. '_1IIcI ••• W 

•• 1 ......... ed ..,. rt.".,.. C..".ry ... , •• 4' ••• i .............. . 

41.1 •• ted ..,. GraDd Aai ••• 0&_1. 1'Iae1". ar. II •• '1 • .-t •• 

•••• .,.,.. _ ar_ .t 7." ,I" Ia .. ,.... .1' ""'.b 10 _Jet' •• 11 

.ort •••• Da.i •••• '.'7,'" be ...... (otaaaapal_ .... , .... Al. , 

197~). Tb. area .erta1.1,. .~*. a ••• ailed .... ,. , •••• p .. ' 



et d7JIaa1 •• ~ •• 11 ~ a.d r ....... • ~ ri •• t. K to ••• tat. 

lalebar yi.ld •• 

Ie order to 1'111 u. , .... 01d. 1. ea .. Iaa..,lod •• on tM 

..... i ....... et. 01' ~ clyaud. •• ia TbaaJlIOur .oila &ad aloo i. 

till. llclat 01' •• at ........ y ... r ......... beba.iou ...... K ..... 

• 1' .. i.. ..11., .b. p .... _. .tucly v.. t.k.. •• .t .ot 1 .ert •• 

1 ••• 1 with tb. 1'011o.i ••• bJ •• ti .... 

1) T. ia ••• tl .. t. tb. K •• ata. 01' tb ... Jar •• il .eri •• 

• 1' Tb_J ..... r cli.tri.t 1' ... • arteu. 1' ..... et K. 

li) To .tady tho K I'id. ... aputty, r.l .... aad .upplylac 

•• wer 01' •• 11. by .b .. ioal ADd biolacical .otbod. 

&lid to ro1& ••• b_ t. or.p r •• poD ••• 

lli) To .tudy tb •• tl'l.tOD.Y 01' dltt.r •• ' .. tbod. I'or 

...... lac tla. k a.atlabl1ity ladt ••• by •• i .. 

dil't' ..... t • .str .. t_t .... to •••••• t a .i.pl. &lid 

rapld .. thod oC E d.'.raiaatlon. 

i.) Te .tady tb.o _It..,111t,. 01' din.r_t K pot ... tal 

.. ..-, .... a. i_i ... 01' K a.ailability. 

v) To RUdy ,ta. r •• poraa. of' ri •• (MYr ,,) ,. ap.l1ed K­

ia dil't .... Dt •• 11 .... i ••• 
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OIl4PTaJl 2 

JtJ:Y1av or LlT&aATUU 

TIl. li'.ratur. r.1&'i .. , •• be p ..... t i .... n~ •• t •• 

i. r .. i..,ecl b.low ulld.r 'b. ,.ll .. i ....... , •• 

2.1. Po'a •• 1u. equilibr1a. 1ft .oil. 

2.1. F.ra • • t K i ••• 11. 

2.,. D1.'rib.'io. ot ditt.roa' traotioft. ot •• il K 

2.4. Pot ••• iv. tiaattoD 1 ••• i18 

2.5. D .. r •• aDd .xt •• t ot ~ tiz .. i •• 

2.6. Corr.1.ti •• atudi •• b.~ ... K tlz.'ioa aad r .... r. 

iDtla ••• i .. I tis.tton 

2.7. Pota •• l ... 1'.1 ••••• ad .upplyiac power ot .otl. 

a.8. Pot ... ta •••• llability iadio .. 

2.9. I,J./I par_t.r ... a •••• vre or X .tat". in .otl 

2.10.Et't.ct ot It Oil tbo yi.ld ot rio. 

2.11.1nt'1 .. 0 •• ot J( OD tbo •• a11a1tt1:lty ot K ta •• tl 

2.12.Xaf'1 ..... • t I: OD tb •••• o ••• ration ..... ptak. or 
autri_t. by rio. 

1.13.Xa'.ra.'10D .t J( witb .'ber autri •• ,. iD •• tl aDd 

pl ... t. 

a.1. P"M.ap. nu1",,1P. ta "ilt 

.. t ... tu •• ate •• , ... i1 111 41ft ..... ' t ..... ....... -

•• 1u~l ...... 11 ....... 1 •• _ ....... __ 1. (tu.s) .......... 1 •• 

la.tt •• K wlli.1a ... t •• ,...... equll''''''' •• ",. _.. etta_ ... 

....... 11 .. _ .. 1' .. "_ ~ .......... _ ..... r.l~. 



81.., 
Read117 .s.hanc'" 
ab1.-~ 

La •• l0. / " ..• rY.-~ 

ra •• 

Du.b.loD (1968) •••• tb. .. ...... 1. .u......,. ~ d If''t' .... n' 

~o .... o~ & 1 •• 011 a. ~.11OW.1 

Rapld &ad 
00 •• 1_ ... 
"oil.,... 

1'1xed ... 
........ eeI K 
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.... ibl. ro~ aDd •• ure •• or K i ••• il-..... r .... ti ••• 

b.t".eD r ..... a •• _.oiated by Qu_ •• r (1979) .... a. ,..11 .... 

Uptak., 
I , 

! 
It r.rtiU .... j 

Addition. Solution 

t v..., rapid ........ 

bohane.abl. X 

H.ld by .l.ctro.'atto attraotto. at 
tho .urrao. ot olay .ry.,al.-u.ual17 
1 ••• 'baa ," .t '0'a1-1t 

/ 
Pizati.n 
.,r. or 1 ••• 
• a.i17 ..... ra1b1. 

--_._----- -·r-------

Rapid rel ... . 
ill ._. ~ ... .. 

lUo eo eou. 0 lay -.iner&l\ 

l11it. D.ar"od > 
l.t ... lMCIla'. It 

Flxation by .... 
6.8_ It i11i'" 

Op.. or 
.zpaadod 

• la., .1n .... l •• op.llCli .. 
~---t •• r .... ' .ultural 

hi.tol"J' 

,-,,, K 

ia- Pota •• lo .10 .. up ,. 1&J' or K 

K 0&11 b. ...1..... .. iD 1 aDd oseb_" ".'D.' o,ber oa"o •• ,,"~bout ... tru.t10. 
ot lattlo.. _'.1' r.l .... by tri .. 'MOd .. 1 
.ioa. (aiotl •• ) tbaa -, dl .... bo4l".l 
( .... eY".) 

, K-t.1d.par. (up ,. ,~" It) 
ea ••• releaa ... y d ...... t' .. or 1 •• " •• 
•• clip .. l. ' ............ t ......... eli_t • 

....... ~ (Mala , __ ) 



1.2. "I'M 0( K 'D ,.,1. 
1.1.1. ",,,-,.l.bl. , 

.0,.,.1». pr •••• ' a ••• t-_l •• a'ton t ••• tl ,.l.tton t. 

, .... eeI .. "a,.r-.olubl. I ( __ or'by aDd V.1.".tl ••• , "76). 

TIl. di.'iao'toP b.t" ••• ,bi. ror. aDd .,berl i. ~i'rary a. 

by .'1" dtlu'io. with va'.r, 'h ••• lub1. K vtl1 t.orea •• b.oaa,. 

o~ bydroly.t. of I.x (R.t, ... ir, ,",). 

9 

Oeok. (1,63) hi.'eeI th.' va •• r-.olub1e K i. hl1y u'iltlllCl 

by orop.. Addition of I: t~i1i.er. iDelrea •• d the vat.r-.. 1.bl. 

I: (RaJko~ic. 1967). Wat.r- •• lubl. I i. iaadequat. t .... t tb. 

I: d ... Dd of crop. &lid it 1. laiCh 1. al1 ... ial •• tl (Nt.bra .t1 Al •• 

1970). Tb. _ou.' or va'.r •• 1 .. ltl. I tra.t •• t. 'b ... J.r 
•• tl croup. t.l1oveel by tb •• rd_ .r all'"tal « bl.ok c( red ..(_ 

1.'.rt" ( ...... tba •• "77). A .1 ••••• rrel&tto. va ••• t .. l1,lIed 

bet ..... at.r-•• lubl. I: and 0.01M CaC1 •• xtraG •• b1. ~ (Blddappa 

....... Im .... ,,8'). 

2.2.2. !i!blacttb1. I (I.x) 

Th. lzebaaC •• bl. tr •• '10n eon.'itu' •• tb. K ad •• rbeel .. 

olay .... l.s aDd tb. J( 1.n. blld around 'b. a".'t~.lY .bareed 

•• 11.1 .. 1 par'i.ll. lIty .1 .. 'ro.t.tt •• 'trao't.a. Tb. ••• tl ...... 

b.1d are .x.ba .. td ¥beD .011 t. plac.d ,. .0.'." vltla •• u'~l 

.. 1' •• lIa'l.... "vi •• _'bod. Iaa ... b ....... t. d ... rtbl 

'b. Kd. Ia ourrea' "aatlU"d ...... 1. It tb. r.t ... _. i. t • 

... ra1 • "_Me ,"r .. t_l. I. Qeae .. ll,.. tII.. Xu i. Mid at 



10 

thr •• type. ot .xoban ••• t, •• oa olay lattio ••• t •• , pl .. ar, 

ed •• aDd tat.rla'tioo. Th. X.s b.ld on ed •• po.tttoa ta ... t17 

a.allabl. wbll. tb. K.z oa tb. plaaar .it ••• tDO. b.ld wi'b 

.. r. boDdi .. ••• r.7 i. rela't •• 1T 1 ••• a.ail.~l.. Slailar17 

tb. I io. oa tat.rl.tttoe ,..t'tOD. t •• 1 •••• ailabl. _ut '0 • 
.uob l •••• r d •• r... R •• ardtnc tho .~lttotty ot K tona wi'b 

r.C.r.Doe '0 'b. dO •• ttar ••• t, •• tt t •• aid 'bat tb. plaaar 

po.t'ton do ••• 0' r.pr .... ' .p.ottio X ~iadta •• t,,, wbtl ..... 

pO.tttOD. btad ~ .. r • •• l .. tt •• ly. Th. latarlattto. ,..t,to •• 

ba •• tb. bt.b •• t •• loott.t,y (4 ••• y.ou., 1911). 

About two p.r o •• t et the t.'.l K t. ta .x.otaa .... bl. 

f'o~. lb. bt.b •• t _Gaat. ot X.x. va •• b'ained tn olay plu • 

• ilt tr .. ttona et bl.ok .otl toll..,ocl ~y red, alb.tal •• 

lat.rtt ••• il. (J.y.raJ .1Id Db_ap.l.a- ,...t, 1913). Prolo •• ..s 

oroppt •• ot •• tl roduoed X.s to •• i.i ... l •• el (B.oh, 197'). 

Tb.r. va •• d .. r •••• ia •• at~l. & durin. th. tir.t w •• k ., 

.ub •• r •• a.. (Murtby .Dd Siach, 197'). .laok .oil. tre. rto. 

arovta. ar ... • t v •• , Ood •• an. ro .. rded 229 ,. 498 p,. .t K •• 

wttb 0.9' t. 2.)2 p.r 0 •• ' K •• 'ur.ttoD (V.nk •••• ubbtab stll., 

1976). 

Tb. ~ •• t •• D gao.tt.t •• 'orr .... ur. ot K •• atlablltty 

(Ob.ab aad <Ha.all, 1976. Goav-t.d..!1., "76 aad Gri_, "76). 

Tb. X •••• ad .. '0 t_r .... with i_ ..... t. ol.y ... t.at 

(_ ... tua .1Id ... 7-ar.y •••• 1910 ... a. __ ..... .t:l 11., 

".-) • 89... it .1.7 ..... n. i. Illab .... K.. .q b. 1... vIl •• 

aoll pH i.a 1.., ( ........ 'Iul. .1Id "'yaaaraya... 1 '10) • 
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By d.l'iD1".a, .11 .b ... tl K. .... pt •• 1u~1 ....... b ..... 

• bl. 1' ..... arc ia.lad.d la X. • ha ... lly tb. X. ... ld .t ,.,.r • 
•• x 

l.tti •• po.ttt ••• 1~ ~ &ad ... t. t.r. ,. DOt .a ........ _l. ~y •• x 
M NH~OAC (Re ..... rtby and Y.l.~'baa, 1916). 

OD .n ....... two-tbird. 01' tb. K a.ed by tb. OI"OP 0 ... 

I'ro. t.r.. tbat were X. .1Id tb •• lIOUat 01' I[ r .... " tro. D.. ..X 
dltl'.r.at •• 11 •• arled betw •• n " .Dd 87 p.r c.nt 01' tb. ,.t.l 

x. uptake by the orop (St.w.rt .nd Yolk, "~6). Utili •• tioD.1' 

x..x w •• .uob .r •• t.r .n apl.ad rl •• th ... low l.nd (Pr ••• d, 

1974). Th. p.r oeat utl1l •• tion 01' tlxed X. d.or ••• od •• tbe 

1 ••• 1 .1' .dded lit i_r ... ec1 'a ri.. • ... p ( __ t ban, 1917 ... 

-acer.Jaa, 1980). Vbll. ~.x •••••• t or •• il. did •• t .ba ... 

appreoiably •• e. at •• r 10" peri .. tb.r. ".r ..... __ .d oil __ 

in Jt t.r •• nd ••• tribut'.n .1' X ...... p .... .or. i • •• x n •• 
•• t ...... d plot. tb_ tb ... r .. el .. tac t .... tlt ... J[ .Dd tbor. 

fro ••• il (GaD .. b •• artby .ad 8' •••• , 191'). 

2.2.4. ""tEal le,'l,. Jt 

TIli. tora •••• tttut •• tbe -Jor part fd th. tot.l K tn 

.i ..... l .. 'I. UId 1. pro •• t 1n prtaary ai ..... 1 ... b .. 

_ •• eyl •• , "1."' ..... pot .. b 1'.ld.par.. Of' ... e .lay 1d ..... 1., 
•• 1y '111'. Ia ............ t.1 x: ••• t.at. B .... ("'I) ...... .. 

tbe 1'.11ovtac X ....... ,. dtnGrODt ala •• l.. 1111 •• ,., ...... ~ 



AoO.rdiac to Tivar1 ~!!. (1"1) tbe a11u.1al •• il 

.roup. ot Bibar o.ntaiDed a total X .1' '4.1 •• /100.. or t~l. 

,.a, ,." 0.4, a. 0.10 per ... t repr •• _teel HJfO,.X, K , •• s 

x..a &lid O.OUI CaCla-x ro.pe.t1 •• l,. Tb. X.a .Ilwed .~ .. iri oaat 

o.I'I".1&tl .... vitb .nl, 0.01" CaCll-X. • •• ld •• a ... i ... 17 .!pl-

rioa.t oorrolatlon osi.ted bot •• on HXO,-K &ad K • ••• 
Db .. an .!! Al. (1,6&) r.ported tbat RaJaathaD •• 11 •• on-

tain.d 1.7 .. vater-a.luble X, 20.7 •• /100 • ot Xoa, 

97.6 .0/100 c ot K and tbo &bOYo traotton. tor .. d ro.pee-n.x 
ti.oly O.:U, 2 • .56 and 12.1 per o_t ot tho total IC. Ehanna 

and Anand Prakaab (1970) .tatod that li.bt toxtur.d .01la 

oontainod •• all a.ount ot HC1-K (4.29 to 13.20 .0/100 .) tba. 

h ••• y texturod aoil. (6.7~ to 22.5 •• /100 I). Roy.ad Bacchi 

(197') .bowed tbat out or tb. total X 01' 21" .. X/100 It 

).06 p~r ooat va. in tisOd tora, 1.4, par .eDt in HCI-X aad 

0." per oeat ia X.a. 81 ... 1tloaat poai ti.e .orrelatl ...... . 

13 

rouDd b ..... a .arioua tOI'tla ot X. ... and st. ..... (191') r .. _led 

tba, paddy .. 110 01' Uttar ~o.1l o.ntained 6., to "." 64.0 

to a,a., aDd 1a1.' to ,,0.0 ,,/100 •• r •• a1lablo, tilled and 

aCl-x. ro.p •• ti •• ly. Aya11ablo & Waft .0.ltl •• 17 oorrolatod witb 

~t Oaoo, ...... lay. H01-X .a. p001ti ... ly .orrol.ted with 

r:l.zed K. ...lb ..... &ad Iw..,..atb. (1916) r.port_ tbat 1t1aek 

•• :1.1 •• r TuacaitUdra o •• *u.ocI •• t .r 9" .. or t.tal KaO/100 • 

• r .. :1.1, ,.11 p_ ... t 1OfO,-X, a.16 p.r o .. t Xoa. O.M p .... .. 

• ttrl ... i.cI & &lid 0.11 per .ent "at.r-.elY.l. K. W ........ l .. i •• 

.. t •• ed .... , ...... tal X aDd otbor t ...... 



C aa .. anatb4:lD (1977) .tated tbat the .. an ... lu •• .r x: 

extracted b,. wat.r, M IGI~OA.O, 0.1M R01, 0.5. HC1, 0.11' HIfO" 
0.,. JDfO" 0.,. EDTA, 0.,. Rel, 1 per Odt ct.'rio .. icl, • HMO, 
aDd O.OlM C.Cl, we ... 0.11, 1.11, 0.10, 0.91, 0.77, 1.10, 0.6" 

0.", 0.7~, 4.8 .nd 0.70 pe .. oeat ot tbe tot.l X .. e • .,..,ti .. e1.y 

ill Taail Madu .Oil.:; 

14 

a&AcaDatbaa AGd Sat,..aara,. ... (1980) •• t_li.bed •• ,,_t-
tic.Dt oorrel.ti.n between w.ter-a.luble K .nd Xex. Lop •• 

(198Q) .bowed p •• iti~e correl.tion. between HC1-K and cl.,. 

oont.nt and ~.x with ol.y oontent. 

(Bidd.Ppa .Dd Sarkull&D (1911) .. eport ... 1.5, 2,.1, .. ,., 

and 20, pp. w.te .. -.olubl. ~, C.C12-~ NH .. OAC-~ .Dd , ... O,-X 

.... pecti ... l,. in ri.e .oil. ot O .. i.... Po .... iu •• at .... t .. by 

.. ariou. est .... '.at. wa. 010.ely .orrelated,,:) 

,. l OUtt. aad Jo.hi (1983) reported th.t tbe .otl. or arid 

son. oont.tned 17.' to ,,0, ,6 to '2~9.5 to 26., and 29 •• 

164 •• /100 C ot HC1-X, "O,-X, NH .. OAC-X .nd tixed I r •• p.e'i ... ly. 

Sln.b ~~. (198,) concluded tbat waC.r-.olubl. K .ad X.x 

re.p.oti~.lJ oontributed 17.6 aad 82.4 p.r ooat toward ..... il-

abl.... V.lli.pp_ (191At) .tated ttl.t •• 11a fit ,.... ... 1 .... ord .. 

'76, '" 4" ,6, 116, 16" 62, ", 10, 170, ", 61 ppa .r ~.tl­
iDa • HMO,-X, 0.,. HC1-X, , per o .. t ••• t10 .oid X. 0., •• aCI-K, 

0.1. BCl-X. ,. BaSO .. -X, 0.1. HKO,.X, NerCAIl'. r ..... t-K, , per 

•• _t .t.r1. Mid X, ... tral • _ .. 040-&', di •• 111.d .. at ... :X. 

0.011. CIaOla-JI ..... U" • .\)'.) _// 
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contaln.d total K rroa 1.02 to 2.02 p.r •• at, ,. awo, •• lubl. & 

I'ro. 13' to 67' pp., &-.oaia .... tat. J[ 1'1"0. 16 t. 197 ppII &ad 

wa,.r-.olubl. K I'r_ 2 to ,,, Ppli. All f'or.. of' It " ..... dir •• tly 

r.lated to .aoh otb.r .soept wat ... - .. labl. J[~ 

Pot ••• tu. rlsatlon ... r.r. to oOnY.r.ion o~ added J[ to 

1 ••• ayailabl. f'or... In tb. laboratory d.t.ralnatlon it 1. tb. 

add.d K Dot .xtraoted by If NH,.OAC. lb. r ... .r.ion or added It ia 

.oil d.p.nd. OD a nu~.r o~ Caotor. y18., alt.rnat. w.ttl~ ... 

dryinc, pH o~ ,oil, CIC, .1n.ralocy, •• ohaaloal o .. p .. l".a, 

r.latton.hip b.t".en ,b. aboy. taotor. aad K rixatton and tb. 

d"r •• &ad .xt.nt 01' J[ tisation in dirt .... nt .oil. ar. al •• 

r.ytewect und.r tbi. h.adinc 01' J( 1'1satien. 

2.4.1. 41'.rpat. y •• Siac apd drr1pc 

Vh.a olay. art w.tt.d the ory.tal lattto ••• zpaDd aad 

"at.r .at.r. lato the int.repao •• ot Olay. Alena with vat ... J[ 

10D. al •• cal a .. tIT 1.t. lattl0 •• pa.... Vb.n olay. ar. dri •• 

• au.t~ o.ntraotton .1' lattl0 •• wat ... 0 .... out wlll1. J[ i ••• 

.... b.t .. trapped betv'ta lat*t ••• (Sb ... 1y n .11., 198'). 

Praaacl .I1!.l. ('961) r.ported tbat alt.raat. vettiac ... 

dryt. ot alluy"al .. t1ll .f' Bibar t_r ..... 'ta. & I't_tt_ 



1G 

,..... 1,.0 to "7.6 p .... _t. ... ... aIICI Y.l.,...b_ (1971) ••• ted 

tb., Dollli allu .. l.l .011 &lid C.,_.t .... blaok •• 11 u_ .. vet 

.... di.t ....... ntod ".1 .. 11.6 p .... eat ~ .fixation vbll. tb. 

uo. ••• '1. uad.r .1 ......... ".Ul ... aad dryi., ..... nt .. a'.9 

.Dd 16.1t p ... o.at .... p .. ti ... l,J'. But la .... aa.aa .11.11. ('tT2) 

l'oulMi ,h., 1'01" .. diu. 'bl.ek •• 11. 01' Uttar Prad •• 1t 'b. ftaut •• 

uDd .... 1' ........ ".'tl •• aad dryt., .eadltl ... v •• 1 ....... 

tb.t uad.r w.t o •• dtti.n. 8i-'la ...... ult. w ..... 1.0 r.po .. ted 

in •• 11. or Dapoli, Poon. by Jtad ... kar .nd Ub. (197'). 

2.4.2. Soll £.&9,iop 

I ••• n.ra1 •• t lov.r pH th. tix.tion 1. 1 ••• .ad wlth 

lner ••• lac pH tb. 1'1 •• t10n l.e........ A d.c ...... i .. pH rod __ •• 

tb. ~ l'ixatioD .ltb.r a ...... ult 01' ••• p.tition 01' a,O io .. 

1'0 .. 'b. int ... 1at'1 ..... baD •• po.itlon .... duo to tb. d •• true-

tlon 01' tb. l.t.i •••• rue.u.... Wlth loe ..... ed pH tho tl ••• 1oa 

01' ~ 1 ......... (Mt ..... 19,8, Orewal.ad K.nv .... 1967. 

Pat11.!!. ~ •• 1976 aDd RallCanatb •• aDd 8 •• ,. ....... 7.n •• 1980). 

2 .... '. Or •• al, ....... 

Th •• "a-l0 .. t.or •• 'b.'aao .. tIll .. k tb. ed •• po.itlo. 

01' •• p ....... lay ........ th .... y r .. e. tb. l'1s.tl ......... rt .. 

.. ,. K"B' ••• lId Lol._ ('970). 
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2.4.4. HiD.ralolI 

na •• i ..... 1 •• 1.a1 __ .p .1' tb ... i1 d.,id •• tla. ri __ 

ti •• • 1' J( t. a lara.r .at.llt and th. &ll!Ullt and nature of' olay 

.ill.ral playa .ita1 r.l. ift the t~ation. Tbu. the int ... i.., 

ot ti&&tioll i ••• r. witb kaolinit., oblorit. and _ioa., .1tc-­

with .. lIt .. rillonit. and .trene with •• raioulit. (aa.a.oorthy 

aDd V.layutb .. , 1976). 

Th. ad.orption &ad ti&&tion ot K in •• i1o oontaini" 

b.atonit. are _or. (Mi.ra, 19'8). Il1it. alone do •• aot tix K 

but r.l.a ••• ~ OD dryiac (D.Muabru __ ad Hoo •• r, 1958). • ... 

• a.t.ra ODtario •• il. c.ntainiac illit., .ixed layer .in.ra1. 

and •• raiculit. tixtd coneid.rabl. portioD or added K (MOLoa. 

aad BrydOD, 1971). ID ~.ayan .oil ... nt .. ri11.nlt., ... rpbou. 

olay, kaolinit. tixed " t. 80, JJ8 to 66 aDd 19 to ,2 p.r ••• t 

ot added ~ r •• pectlv.ly (Barb.r, 1979). Soil. with 111it. type 

ot olay .iD.ral. had bigher K tixinc oapaolty than tbo •• with 

kaolinitio type .ia.ral. (BacOhi and Roy, 1975). 

Aooordlac to RaJwa (1980) .01la witb .on' .. ri110n1, .... 

b.id.llit. tixtd bieb.r proportioD 01' added K tollowtd by 

..... ioulit. 1. w.t 1aad .oil •• 

2.4.,. Soil 'rp • 

•• il. rla dift'!I"!.t quaatiti •• • 1' acldtd K dependi ... upe. 

iutia.1 & .-'uratiOD. Moordi. to V .... _Dd V .... (1910) d ... 

"luk •• il •• b..,ed ... U.u. tisati ..... _11 ... 1_1 •• lla, ,be 1 ..... 



.A.llu~ia1 ,oila of' Delhi f'ixed .or. It tban black ,oil, eI 

Coillbato ... (Ha,an and V01ayutha., 1971). Tb. f'iUlla oapacit., 

of' Madb.,a Prado,b ,oila va, .oro tbaa that of' Uttar Predo," 

.. il. a1tll •• " tb •• lay oontent of' )II~bya Prado.b ,oil. va. 

lower tban that of' Uttar Prad.,b ,otl. (Ha.an .!1 .Il-. 1912 and 

Si ... b aad _, 197'). Acid lator1t •• oile _owed o...,...att ... ~ 

1 ••• f'izattoa thaa ... :It .... black oaloaro .... , ,oil, (Pattl .11 .11 •• 

1976). 

2.4.6. Moobanioalooapo.ttiop 

Pathak (19,4) .tudiod tb. oontribation 01' .ooha.toal 

tractloaa 01' tbo ,oil aDd concluded that 'tlt traotiona ,bo,,_ 

... oator K tization. Wbil. Growal aDd Kaawar (1967), 

Mobrotra .!1 Al. (1972), _anathaa (1977). " ... raJan (lMO) .... 

Raacaaatbaa aDd Sat.,anarayana (1980) opinod that ola., t'r .. tt_ 

01' tho .oil va, tbo .. in •• at of' K tization. 

Tbo iDOubation ti.o .t lidded X with ,oil di,pla." a 

IS 

.... nU1o .. t rol. til It tizat iOD. lIoarly 90 per o.nt of' tbo ad ... 

It va, f'lzed in oao day aDd oquilibria. "a. 0.t.b1l.b.d ,-

7 day, (Orewal aDd Kamrar, 1967). 1'Ia. It tisation iao ....... 

• i.n itlo ant 11' tbroupout tb. iaGubat lon p~riod of' , _ntH 

( ... anatb_ .!1 Al., 197'). 11101"0 .. ln. tlxatlon vitb t1 .. ot' 

.oat ... of' ..... It vAl al,o reportod by Patll .11 Al. (1916, 

and Yalilapp .. (""). 



! ) 

2." • 8. C'.11 .... EY 1'M 

'!'b. ,.t 1.... 11k. eal +, JIH~ +, alllll .... _lon _1.". l1k. 

SO 2- PO 3- .. ~ , ~ •• o ... y d.oid. the fixation t •• lar .. r .xt.nt 

by .o~tinc witb X l"ix.t1 ••• it ••• 

P.thak (19,4) ,'at.d that th ••• 11 •• how.d cr.a •• r ~ 

l"1xat1on Wh.A it va. tr.ated with ltCl while Path.k aDd !JIaar.a 

(1963) noted that K a. pho.phat •• howed ,r.ater rixat10n than 

.ulpbat. or ohloricl.. TbOila. and Hipp (1968) reported that 

1nor.a.ed ca ion. pro.otod X tixat10n owinc to an 1nor .... in 

pH aDd by the r.plao ••• nt ot K tro. 1nt.rl.ttio. po.ition •• 

13 

Xar ~ Al. (197') .hov.d ia acid .oil. or w •• t B.n_al tbat &beat 

25 to 40 p.r o.nt .ad 20 t. 28 p.r o.at or added K v.r. l"iXod 

in tb. ab •• DO. aDd pr •• eGo. or KH4 10n r •• peati •• ly. 

2.4.9. Co.eaSEa!t'D ,t add" I: 

~ith iaor.a.inc oonoentration or edded x, tb. rixat10. 

iacr".ed but th. p.n.at ... or tixat10n deer.a •• d (Praaad .t1 .Il., 

1967. Ra ... atba., 1977. Barber, 1919, Subba Rao J1A!., "aa 
aad Valllappan, '984). 

2.4.10. Pt,al'1M- 'at9rat1'9 

loil. witk l.w 1.it1a1 I .aturat1,n toad to tix .... K. 

"o.b1 .Il.~. (1'71) I'O\Iad tbat low t'1a1q oapaoity va. 1".1ated 

t. bieD ¥ .aturatl,n ,t .,11.. Hov.l.r aDd Spain (1980) .... ~ .. 

tba, ro1at1.'~ .abau.tod •• il. t'laod bleb -..uaS •• " added X. 
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2.,. D'er,' !Del .xtm. It I 'tH'1., 
Tb. K tiziae oapaoity or Madhya Prad •• b •• 11. yari.d tr. • 

.... .. I." •• K/1GO • • t •• ll (V .... &lid V ..... 1970), ".92 

t. ",.,2 per O.D' fit tbe added X la Ottar Prad •• b •• ila (III ... 

• ad Sbaakar, 1971), ".0 t. 47.' p.r o.a. la Bu~.lkbaad •• ll. 

(M.tarot .... .1.1 .al •• 1971)1 7.46 •• 1/100 • • t •• 11 la 8Idl_ 

blaek .011. or RJu.b.an (Bbata .. ar .I!. .!1-, 197') J 0., t. 
1.9 •• /100 e or •• 11. or &rid son. (Jo.h1 ~ ~., 1918), 

,.2 .. /100 e or .011 In Madukkur .oil .eri •• or Vai«ai-Periyar 

CO_tad Ar ... (Jlac ar.J an, 1980) I 1.60 •• 2.00 •• /100 • ~ .. il 

in •• il. or Madur.l (V.l1iappan, 1984) and 8.8 •• "., .. /100 • 

or .oil In .11u~i.l .oil. or Acr. reeloa ot U.tar Prad •• b. 

(ObaDdrapraka.b and Vinay Sln.b, 198,). 

2.6. 90££'1&'1'9 ,'vdl •• b,t •• 1P I {1 •• '1'9 and teatOEl 
1at1v.pol .. , ,ilAtl.p 

b.tv •• n K tiza'l'n .nd or.anie o.rbo. In rid and y,llow •• 11 •• 

Pota •• lv. tiza.loa va. po.iti~'ly r.la •• d to clay, pH, O.CO" 

CEO ot .011. (Sin.b and Raa, 197', _ .. cbl aad RDy, 197', 

Cbaadrapraka.b and Vlnay Slach, 198,) aDd to .11t ( .... natbaa 

and Krl.bD_or.by. 1976, and Jo.bl .11 .!l., 1978). Hov.l_ 

and Sp.in (1980) obt.ia.d a n,.ati~. r.lation b.tv •• a K tix.tt.a 

&Ild K.x. 



1.7. P, •••• ty. £.1 •••• a.d ".plxtp' .".r It ,.il. 

Ao •• EcU.... t. ".a.aa.ba. .Dd Erl.ln •• _.£tlay (1911), tb. 

~ r.1 ••• iD& pow.r (~RP) .t .011 1. th •• u. ot ~ •• a •• a..rttd 

to ~.x and IC.x tora iDt. w.tfE-.olubl. '.ra wh.re •••• pply1ac 

power (ICSP) of' •• il i •• b. IUIOUDt fJI K aupplitd t .... wi •• 

plant. tro •• oil .olution, K.x aad KD.X. XRP 1. atr .. ted _Y 

•• 11 pby.i.al , .. tor. vbil. XIP by plaDt taotor.. Alae.t th • 

.... tactor. 1Dtlu.DOiq K tix.tioD .180 int'lu.no. tb. reI •••• 

1111t. alOD. d ••• DOt 'ix X but 1'.1 •••• X .n dry1 .. 

(.o.JIu"' ... II. and Hoo •• I', 19,8). Il11t. riob .oil r.l ••• fd .. re K 

th.n aontaorl11oDitlo OD. (natt •• nd Sa. try , 19'i'S). Pot ••• iII. 

1'.1 •••• on dryi ... ocourred only vb", tb. p .. o .... t K .atUFati_ 

w •• 1 ••• than 1.11 + 0.12 (Matb .... Dd Sb.rrll1, 1960). -
W.tt1ac oau •••• xpaa.ion 0' olay .1D.r.l 1.t.10 •• I' •• ul.iac i. 

tb. r.plac ... n' ot lDt'1'1.tt10. K by other 0.tl0D' (TalibadfID 

and W.ll', 1972). UDd.r oOD.inuou ... i ••• 0Dditlon •• Ia. 1'.1 .... 

or K took plac. only .t tb' .ad of' 50-60 day.. V.ttinc t.11 .... 

by alr dryinc brou.ht out .... 11' rei .... or .oil K tEO. Elaex. 

Lov.1' .. i.tuEt In.l or ,0 p.r O.Dt .. l.tul" eq.l •• l_t "at 

oondu,i •• to .r •• t ... E.l .... It .oil X (~rekar alld Ult., 

1973). A!oOZ"dlq.o Datta and Saatry (1985) •• bl.".1' •• tara-

'l •• tb. int1u... .t _l.tur. 'D ... 1.... or x: til diN.Nllt 

•• tla " .. quit ..... i_1. vb11. at 1.., .. d ........ t1lrati_ 



(d.pl.ted .oil) the .1".ot va ... re pronounoed. In th. la't .. 

• itu.tioa ooatinuou •• ub.ere.aoe re.trioted .b. X 1".1 .... r~ 

h.s. Jistaa Lao and Marlon L.Jaok.oQ (1,8,) •••• ed tll.t .oil 

... pl •• 1'1"0. Obi". w.re hieb.r ia X ••• rter .ir dl'7iac aad 

~.n dryi ... (60·C) .ban wIl.n w.t. 

To v •• tberlnc. the pri.ary .ala.r.l •• re _re .... o.ptlble 

than olay .iner.l. (Ricb. 1968). Aeo.~i .. to 0..1. (1971) .be 

lnterl.ttio. dU"l'u.ion i. tb. r.a.on tor It rel .... duri ... 

v •• th.rinc. 

l'b •• 011 r.action .nd .K 1".1 ••••• re iDYer.ely re1a.ed. 

Th. 1".1 •••• 01' .K 1. "1" •• t lov.r pH (X ... th and arl .... 1972). 

A ri •• In pH 1".1 ••• th. CltC, th.r.by i_r ..... tb. K..:x 

(RaocanathaD and Sat yaa&n.ylUl& t 1980). 

lb. t.stural ooapon.nt. 01' .011 •• i •• , olay, .11t, tine 

•• ad .Dd ooar ••• aad I'raotion. ia1'1u.no. tbe J: 1".1 ••••• 

a.ner.lly olay I'rlIOtion iDOr ..... It than oth.r cOIq)Oa.nt.. Mere 

1'.1 .... 01' ~ ooourred 1' .... ooaree 8lay, 1 ••• I'ro- .ediu. olay 

&ad l.a.t trOll I'ia.r f'raotloa. of' .lay (Doll.lt.l1 •• 196,). 

Tb. bicba.t rel •••• or X w ••• b.~.d in .lay tract'loa tol~ 

by .ilt ADd .... (TaltlMld .... ...s v.ir, "71). Sid .. aad 



.Db1110n (198,) olai_d tbat IIMt ot tb. r.1 ..... K .riP_'" 
1'ro. tb •• ilt 1'raotio". A.oorcSiac ,. ".tc"' •• and I.e..,. ('9") 

tb. ~ r.l.a •••• p.Dd •• a di.trt-.tioa .t ~ _~ .... i1t aad 

01&7 1'raotio"., total K .l1li .01.1 •• 1inity. Silt t .... tto. witb 

• bi.b K oont •• t r.1 ... ed K. .t • )lip .. rat. thaD .lay w'th 

.i.i1er It: o."t_t. J.aIli.ll. .H.. (1918) .pta ... tbat J[ ... 1 .... 

va. due to low _ount ot clay aad prepoMer.no. of' I[ b.ariac 

un.r.l.. Clay &ad 10 ... oila re1 ••• ed .. re It than ol.y loa_ 

ADd .11ty olay 10 .. (S.il.k.~"'.r:l .It U., 198'). 

Tb •• tt.ot or o •• pli.eatery tone on X r.l •••• v •• 

• tudi.d by Pov.ll .ad Hutoh." •• n (196,) .nd reported tb.t tb. 

r.le ••• 01' ~n.x v ••• nhano.d by li .. applio.tton. 

&.akkt.utbu ~~. (197') rep.rt.d tb.t app1ic.tion .1' 

(NH~)2804 d.cr •••• d tb. K r.l •••• wh.r ••• Rancanatban and 

Satyanar.yan. (1980) ob •• rv.d th.t tn .1i.htly a1ka1in •• nd 

n.utr.l .oil., the C. ioa i. the do.tn.tinc on. wbich pro .. t •• 

tb. .penine up 01' clay .ia.ral poe kot. .nd oon.equ.at 1y r.l •••• 

th. l.ttio.~. Vbil. S.n Gupt. (1982) uph.ld tb. 'Wi.., th.t C. 

ioa 1' ... ourod It r.l..... B.auoba.p (1982) poiated out tb.t tb. 

r.t. 01' r.l •••• 01' K. duri~ .uoc ••• i ... period. ver- .1 .... 

oonat.nt .Dd DOt a1'1' .. ted by the addition 01' NH, ioa. ...t_.taU 

CIa •• ta (19a,) .tateel tbat .odiu ••• 1t. vith di ... 1eat aat. ••• 

(CO,I- aDd 10, 1-) .... pt .. r. I[ t. ..1ut 10ft thaa tlao ._. 

oatl •• in o • .-iaati •• witb .. ae ... 1.at aDi ••• (C1- .ad HOO,-). 



A. ~.r dty.lent o.,to_, Mel. v ....... ~t''''ty. 'baft Cal + t. 

r.l ••• t... It. hl"tlaer 1It" ... 1 •• tet. r.l.... .ore K thaD or ••• t • 

• old •• 

Th. prt.ary .. uro. ot' It t.. .ot 1 i. ~.ld.par. aDd at ••• 

(D.MuIlbZ'U. &lid Ho .... , ",8). Tb. illport.nt .t ... r.le .re 

ortbool .... ad .iorooltn. t'.ld.p.r., btottt. and au.ooyit • 

• ie ... ad tlU.t. 01.,.. •• Th. r.l •••• or X .,art •• d.pendlac UPOIl 

n.tur. o~ 01.1' .in.r.l., per c.nt It •• tur.tion, the prot .. tty. 

re.1du.l layer, espan.ion ot' interlayer .p.cing, triootabedr.l 

or dioctabedral .truotur •• ot' 01.1' .In .... l. and d.cr •• ot' 

".ttiac • 

Dayl. (1972) ob • .rYed tbat biotite (trtootabodr.l) 

rel ••• ed IIOr. X. tlaaa .u.ooYit. (Dtoot.h.dral). Sidhu aDd 

DAilloD (198') report.d that .ioa. rel.a.ed aero K thaD t.ld • 

• p.r b .. aa •• 01' the pre.en •• 01' protoott.,e r •• idual layer oa 

their .urt'ac. vb ..... _ro 01' x: r.l •••• by .io. w .. dUo t. tho 

illGrea.e ot' iftterl.yer .pacinc WhOD o.tion. like oal01u. repla ... 

int.rlattio. I. Raaanathan (1977) ob.erYed that. lat.rit. 

ooil witb bieb X.a p ••• ibly held K vith 1 ••• t .... t,,.. r.l ... .. 

X rapidly v~erea. an alluYial K d.pl.ted •• il .ould rol ... . 

only .,.ry little K &ad •• 11. d.aiaant with illite .lay r.l .. ... 

X .t.adilJ aad p-aclually indioatiac it. btctaly bun ..... ,,'.ro. 

Pal aDd Naadal (1910) tadiaated tkat , .... K r.l .... _ ..... i ... . 

ot' llitt ........ , 01&1' f'r .. 'lo_ ., •• 11. i.U .... ed a ....... 10 
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.Mb_i •• o~ ~ rel .... *broUCIa a .il't'U.1 •• oom:l'Ollocl pro •••• 

wld.ob oon*ribu'. a oo_", .. abl ....... ~ K .... bably .braueb a 

pr ..... eJt di ••• 1atieG. Xi. Ji_ C •• e .11.11. (198a) r ... rt.d 

tbat K til' ••• brok •• odC.' or ill 1attio •• • 1' " .. tb ... d bydratocl 

1I10a. v •• r.l.a." i •• b. ooar •• ~ ••• t i.u_. oroppi .. . 

Aooordinc '0 X.th .. d Dey (1982) the I int.n'ity .alu •• 

deoreued procre •• i ... 1y durinc th. initial oroppi ... p.riod 01 

ric. vb.n dry _tt.r yi.ld, K com.nt and uptake in barY •• t.d 

•• '.rial inor.a.od. Siach and Glao." (1984) t'ound that in the 

ab •• DO. ot' .ppli.d ~, it. Kn.x oontributed to • cr.ator .xt .. , 

tovard. tot.l K r .... al by orop., 008pared to K treat.d .oila. 

~~~ r.ta,.1U8 •• a1ltbiliSI indio •• 

(Proper ........ nt ot' J( •• a1lability ill .oil i. a pr.-

requi.it. t'or .oil l'ert1l1ty ... lu.t1on, corroot int.rpr.t.'i .. 

and appropriate u •• ot' tertiU..... X.laon (1959) pOinted out 

that 118itat10.' to th. u •• or .oi1 t •• t. are due to the b.t.re­

C.n.1ty 01' .oil popula'10. and dil't'.r1ac col101dal obaraet.ri.tt ••• 

Tallba •• .11 y. (19'8) • .,.pari •• any .oil t •• t .. tbod. 011 

dil't'.rent type • • 1' •• i1 •• bowed tbat non. 01' tb ••••• tbod. t. 

au1tab1. tor all typ_ 01' .oil. b_au •• ot the aboy_ rea"ft •• 

O~bi ... (1962) .ttributed .". r ..... tor obtaillt.e aay 

p.rt •• t .. tbOd "biob p ••• b.".r •• rro.lattolUt. Ttl. rela,t. •• ly 

.............. t. ,,1Ili0" .... u.od in prutic. oxtracted K i ..... old 

,. i 



OD th. 01a1 iD po.it10na vbere tb.,. are Dot tJ'Uly .a.ba ...... 

abl.. S.oondl,. th •• xtraottoD or tb. vbol. ot K.x ,ro •• l,. 

di.turbed th. equilibrtu. b.tv •• n tlai. and tb. Ie.. ...tly 

Ba1aau~ar .. (1971) poi.ted out that .t tb. bioloaloal 

2G 

•• tta.d., the N_bauer'. ..tIled ,. ", .. ,. ... liab 1. on. '0 pre.If ... 

tbe a",-i1&bility or K 1n .oil.. But oonawert. tbe ti •• and 

••• t t-otor. iDYolved in b1010810.1 a •• ay .etbod., tb • .-pirieal 

.ethoda ar. pr.r.rr.d. aa ... atban (197') rne.led tbat i. 

r.altty tb. aotual ... unt o~ a",al1abl. X t. truly ... tl.ot.d ~7 

plant uptake. Heno. any .t.pl. ohe.toal •• tbod or K .",.11. 

ability tad.x whicb approacbe •• ore olo •• ly tb. actual uptake 

by plant oan b. oonoidered a. a r.liabl. and ouitabl ••• thod. 

In att •• ptina to eboo •• a .ood and r.liabl •• xtractant 

to .ati .. t. the a",.i1&bl. K or tb •• oil, a numb.r o~ .xtr ... a ••• 

lik. vater, .tneral acid., n.utral .alt .olutton., or"Die a.id •• 

butt.r oolution. ot ditter.nt oonceatration. witb ",arytnc tno.­

batton tt •• , .otl • extractant ratio. bay. b.en .. ployed by 

dtrterent work.r •• 

Datta &lid klbaad. (1967) r.ported that Hunter and Prat • 

.. tbod (1 • .)2. H2S04 ) appeared to b. til. Mat acid •• traot_t. 

"' .. i and L&1 ('910) •• ..,.rtlll tbe .tt'tci.noy 01' dU't'ernt 

extract.at ..... l.d .. tbat vat.r-.olabl. K and Nor ... '. It .... 

•• ".1 ••• 1", •••• tor prediot'", It a.atlability vbil. Patb_ .... .t1-. 

(197') .tated '~t •• 17 Mer ... ,. e.traotaat v" tb ...... 



·.utr.1 N XH~OAC i. th. b •• t .xtr •• taDt tor appri,i .. K •• &ll­

.bi1ity ill .011. (aa.kki .... tbu, 1972, Tal •• l .... Al., 191-, 

~u_a.r, 1979, - .. ar.Ju, 1910, V." aad "ITow., '980, 

T.hlr S.l ... .t1 Al., 19801 Sobu1.o, ,,82, Cb ........ kar. Rao 

.1Id Pr •• ad .Rao, 198" klbaad., 198, and _ •• 1. U. Al., 191'). 

Aooordi. to P.nda (1971) .Dd a-anatlaaa (1978) 0.1M 

HHO, .01ubl. k w •••• r. 010 •• 1y corr.lated t. plant upt.k •• 

Sobulo (1'82) conclud.d th.t 0.1,M HC1 wa. the «ood .xtract .. ,.) 

2.9. ~/I para .. '.r, ••••••• ur. ot ~ .t.tu. 1n .oil 

'lb. K .t.tu. aa .... \lred by ch .. io.l .xtract.nt. b •• 

liaited u •••• th.y would .xtract • 1ar«0 ..aunt o.r nutri.nt 

tro •• Yo1u •• ot .oi1 th.n plaat. would .xtraot (Taahaa. ~ 51., 

19'8). Tbu. cb .. ieal potontial w •••••• ured to oy.roo •• the 

.oil b.t.rocoa.ity. Th. lIbov. pby.io.-oh .. ioal _ •• ure ... t .... 

b •• n d .... loped by Beck.tt (19611) baaed Oft Sota.ti.ld·. r.tio 

lClV (1947). 

B.ok.tt (1964.) concluded that AR It bad th ........ la • • 

up to 0.06M &ad 1 •••••• ur. or eh.alo.l pot.nti.l ot 1.bil. K 

in •• oil provid.d it i. not u.ed to c •• par. .oila ot wid.ly 

dirt.r.nt c •• ad Me .t.tu.. Aoqu.y •• Dd M.cLean (1966) ••• ted 

K th.t th. AR. w •• _.".r oorr.1.'.d witb portion. or K d.ri .... 

1"I"0Il k.x, wbil. tb. AR.K aDd tb. qU4IDtity 01' K rel ..... (-AK') 

v.r • .uob 1IOr. illdi •• 'iy. ot' tot.l K upt.". 'baa A •• K .1on •• 



The PacK va .... oct •••• are o~ J[ a".l1a'biU,ty (aarrov, "'" 
Pobe1ar .. a .1Id MilelleYa, "I, &lid Gap' • .!1 !1., ,,.,) wbtl. 

('971) .tated tbat tt w ... peer ied .. o~ J[ .".t1-

ability. 
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Zaad.tra and Mae"e •• ie (,"8) opi.ed tb.t tb. X p.teatt.l 

oorrel.ted vell witb orop re.poa.e tbaD ARe X or pJ wbi1e 

B.luund.r .. (1971) and Oertli (197) oonclud.d tb.t J[ pot.ntta1 

alone could not b. relied upon a ••• 01. index ot K a.ailabiltty. 

Re.k and A.ar (1969) .tated tbat tb. Q/I r.l.tlon va •• bett.r 

index ot K .t.tu. but a..anatban (1977) expr ••• ed tb.t it wa. 

touad to b •• n uft.ati.taotory ..... ure td J[ ••• i1abi1ity. If •• " 

(1971) and a. •• natban (1977) .tated that labil. X (-AK-) va. 

K :It tound to be tb. better ind.x than PBC ,ARe .nd A G but 

Narayanan If_bi.r (1972), Ch.ndra •• kar Rao .nd Pruacl Rao (198) 

K 
opined tb.t -one QjI para.et .... the AR va. a bett.r index. e 

Zand.tra and Mackenai. (1968), Vild .!1!.!. (1969), and 

Scbuttelen (1972) .tatad that uptake ot X i. a tuaction ot Q and 

.oil. ot equal I, tbe .oil v1tb bieb.r b tactor vill be •• a 

bieber Q re.ultinc hieb.r K uptak.. Biddappa and 9arkunan 

X (1981) tound po.iti ... r.lation.bip betwe.n ]{L with AR. ' 

and Xx and in turn Xx vith K upt.e. 

Low and latch .. ti-.it,. .. atio. b.tnc ..... iued 1. red ... 

X 
blaok •• 11. r •• poo'l .. e17 uad tb. d ........ 01 .... 0 Ity plaat •• '" 

0 .. by 1.aobilll 1ft aold tban blaOk •• lla wa. .. ....... 1ty ~, 

, . ~ '" 



aDd S.D Gupta (1982). Chatt.rJ"!! Al. (198,) prepo.ed 'we 
a.w par ... t.r. vi •• , 1IInd't.riac oap_ity (BC. X) &lid u.:U'ied 

.01utioD Q/I f'aotor (USQI) by taktac oo .... 'ratloD ratio Of' K 

lD •• il .01ution a. iDt ••• ity taator and K .ztr.ated by 1N 

HH,. OAC a. quaat1ty f'aotor aDd th ••• par_.t.r •• v • ..r1 t oy.r 

Beck.tt'. 'lII t.abDiqu. du. to bJdropbpi.al prepert1 •• ef' tb. 

1 .oil. AGooniine to Mah.ndra Siaah .!t.!1. (1982) pI? 

(Ca + Me) para_.t.r va. tound to b. a b.ttpr .... ur. 01' K 

availability thaa A G. Gan •• h.lDUrthy aDd Bi.va. (19R4) 

It ob •• rved a d.cr.a •• in AR valu •• in plot. receivin« DO It • 
It t.rtiliser and chana' in AR. va. accompani.d by chan •• in 

K labile pool 01' K (KL). Th. depletion ot K d.cre .. ed the AR. 

and KL aDd incr.a •• d the poCK vhile addition or K inar.a.ad 

AR.~ aDd KL but d.crea.ad the PBCK• 

2.10. Ett.ct of' lot.,,1u- on 71'14 0{ ri9' 
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Th. influence ot K on the pertor_nc. ot ric. veri .tl •• , 

on difter.nt ,oil., in d~t.rant •• a.on. and the patt.rn 01' 

r •• pon •• are revi.w.d hereund.r. 

2.10.1. !trIO' or x. on tb. yi.ld 01' ric. on dirt.ret .oil! 

Hann (196') oonclud.d that th. r •• pon.e wa. the hi.b. ••• 

in _iz.d red and blaak .oil. and lov •• t in a ooa.tal alluv'al 

.oil. SaDdar .. sl Al. (1969) tound a •••• ral r •• p, ... to X 

applioatioD iD oulti.ator. f'i.)d i. TbanJavur. Mabapatra a.d 



r .... D ••• iD red .oil •• Sedayappan sL~. (197') .bow.d 1".-
poD.' or ric. to It .ppU.c.tion in M.lli .. tbar .oila o~ Ttzoull.l­

Y.li di.trict. (M.a.i u..!1. (1972) .b.~ed r •• po_. ill rod 

•• il. vi tb .ectiu. aad biSh K .tah.. H ...... .It Al. ('97ft) 

ooncluded tbat tb. r •• pon •• to K .a. bieh in l.terit •• oil. 

AOoordillC to Ali ~ 11. (1976) alluYial. rod, lat.rit. aDd 

J(J 

co •• tal .alin •• oil. r •• ponded to KIO. Si.ilarly Go .... i 11 11. 

(1976) 1"ound that or th •• ajor .oil croup. red, red aDd y.llow, 

co •• t.l .nd d,lt.ic .llUYiu. b.v. r"pond,d to K .pplic.tion. 

2.10.2. Influ!9c, 01' K 09 the 7i.ld or d1ft.EtaS yari.ti •• or 
£!.U 

Tb. b.n,tici.l ,t1".ot. 01' K .pplio.tion to rio. 'Wart.ti •• 

IR 8, TN 1 (Rab'j. ~ !l., 1970), lR, (Db.D.p.l.n Mo.i ~ 51., 

197), 00)) .nd ADT 27 (X.lyanikutty and Moracnan, 1974), 

lET 1991 (A •• rval, 1979), Sal. and S.n. Y.ri,ti" (V,r.. 11 al., 

1979) and 8R) and DR 4 (Haqu,.!.1 ~., 1982), Pu.a)) 

(Sartb.kur .t .1., 198) .nd IR ,0 (M.aa.b.toh. and Ala •• p~. - -

2.10.). Inrlu,no, or JC l,v,l. on tb. yi.ld or ric. ugd" 
dit1"£Iot •••• on. 

Mabapatr •• nd Raj.ndra Pr •• ad (1970) .tat.d that _It ... 11 

tb. yi.ld 1.v.l •• '1" bieh.r in reb!, the r •• pollO •• to K were 

biab.r ia kbar1t .... on. Shy_ &uDdar Mondalnu. (1982) 

ob •• rY.d incr ... od crain yi.ld ot ri •• in dry •• _.n thaD w.t 

.... OD. 
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2.10.4. Xnt'lY'gc, or .r&d" lr.lI or I: 09 Yi'ld ot rio, 

Varyina d •••• o~ X ~ ••• b.en r.ported to be •••• nti.l 

t.r rio. under dU~'Nnt .itu.tion.. 8" It. 1'.20 (Ali.!!..!1 •• 

1976). 200 k& 1'.20 (aa.anatban, 1911)1 80 kc k
2

0 (.on U.akull. 

1978)1 60 k. 1.2° (Aprva1. 1919h l' Ita It 0 (Y ..... n 51-. 

1919). 80 kc It 0 (Mahapatr • .tt 51. t 1981), 120 Icc ~O 

(Haqu • .!1~., 1982. Shy •• Sundar Mondal .!1.!! •• 1982), 

140 Ita K~O (Barthakur ~ ~., 198,). 60 kc ~2o (Bhar.a.a £! al., 

198}) .nd 9).8 kc K2 o/ba (X.nnabatcha and A 1 .. ap pan , 1985). 

2 .10.}. Ab.,nc. of n.pon •• of' riC, to added It 

Ther. are quit. a nu.b.r ot r.port. to .how th.t ric. 

did not r •• pond to application of K and th. ~actor. contribut-

ing t'or .uch .ituation. ar. au_art.H. 

Ra .. nkutty (1971) f'ound a n.cativ. r •• pon.e of' ,rain 

yi.ld in raichun. nat i •• 1 to added It but a .icnit'icant lin.ar 

iocr •••• of' .traw yi.ld. Si.iIar in.tanc •• ot' l.ck of' r •• poa •• 

verI al.o .ad, by Kri abn •• amy .!!. !.!. (1974) and Ruaa ... y and 

PalMDiappan (1974). 

Th. r.a.on. for lack of' r •• pon •• .., b. b •• ed on th. taot 

that rio. r.quir ... nt ot' K va •• upp1i.d f'ro_ plant r •• idu .. 

tUrD.d uDd.r and fro. I: in irrication vat.r (.De •• i .11 Al. , 

19,8) • 



Lat.r worker. like M.ta'a (191')' ....... ~. (1917) and 

Deel .d. u. (1'8,) .killed tbat .af'tioi.lloy ot 1t ill •• i1., 

po •• ibl. r ... one tor laok ot r •• poa ••• 

J.l'. Igr1M.po. It I .R Sb. a.ai~i1t'Y 0( I 

Applioatioa ot' 80 q ~o/ba illor ... eeI ,b. a .. ailability 
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.t' K ia tb •• oil oy.r 40 kc KJO/ha (Lo.a .. atban &ad RaJ. 19T'). 

Aooordinc to Baakki.utbu .tal. (1974) X additio .. iaor.a.ad tb. 

va'.r-.olubl. JIJIAJ , It &lid _,.a alld X.& ift •• i1. .t.tlar ... _1 •• 

ot' addad X inor.a.iac va'er .01ubl. X &ad X.a were al., ropert .. 

"y Talati .Il. Al. (19T'h VandaraJaD (19T6), ...... tba. ("7Th 

.a.araJ'" (1geo) •••• t stAle ('981) aad Valltappall (19a,). 

Added X .... r ... ed .b. XD.a t .... tl (Pandey, "67;' 

... araJaa. "aO a..t Val1i .. p_, 1914). Moordi... t. :&kall'DUWI 

aDd K.otballd",_ (198') wa"I'-•• 1IIbl. X &ad 1( •• v.re bteb 

duriaa ini'tal. ....... &ad tb ..... d.or.a.eeI wttb ... lac fd 'b • 

• rop wb.r ... b.a v .. M.b dart .. tat'tal ... tt_l ., .... et 

ozoo, .... ¥tb. "-.al X ""'tauau.ly d.olt ... a. tb ..... p _tareel. 

I. all 'b ....... Itla.k •• il N.i,'.r" _n __ lit • • t "a',,_ 
.01Mbl. X, X_, h.a &lid ','al X t.ll.., •• by alla .. ial &lid ... 

.. 11. 



1.11. lIt1M"" or !deltel I f' 'Ia' 9.'.' tal ,pt.", Ir 
.'Ei.,. 
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'I'll ....... , &lid up,.k. fit K .ipitt ••• 'ly i_E ... ed ""Il 

bteb.r de •• ., K r.rtili .. ,t •• t. ri ••• ad tb. bleb •• t ap,.k • 

• 1' K v •• ''''!I''9tc1 .t I'l.veriaa .t ... ( .......... .11 Al •• 1969). 

Ala f..OE_.td up'''' .1' K r ... l' ... t. tb ..... _ •• upt.k. It' •• 

p. c" Me bu' • d .. liae i. r. ap'''' (Ki. &ad Park. 1913. .... 

"arv.l, 1979). I_r ••• teI K 1~.1. Md •• _'..-at"io .,..t .. , 
on F. upt.k. ( ...... t ... ll. 1977) • 

• r K PE_'_ 'b •• uptake aDd •••• , •• t i •• tra". Upt.k. It' K 

v •• i_E ... ed "i'b t_Fl •• i .. 1 ... 1 • • 1' K (at .. b ... atDba, 

197' &lid RaJu .1Id V ..... , 198,). AeoeNinc s. ..tbi .. A&. 

(1976) t. prod ••• 100 arc .t ~_, 'b. £!CIair_ •• , .t X ... 

3.12 q til d"art' rio. vlatl. ~.'I arc t. ,be .... of' '.11 ri •• 

... , per UDt' .1' CNia t_rta.td .. 'Ia ••• __ la,t., .r K i_ 

.t .... ' .. r...... pe._,ta •• (1977) .Dd ..... 1 .I1..al. (191') 

pou, .. _, 'Ia., 'b. _.,.11.. It' K ta crat. v.. ..t llltl ...... 

by K. ttrtllt_'*t •• Nt uptake til .'raw .......... . 

01' X. 'b. pw.la ... .'r_ o.lI!_t _d apt ... fit •• P MId K 

iIlOFt...... 'I'M leat' .K _a' _* .* , _ •• _ tW rt.. .la .. " .. 

lUE. __ t .... 0.39 •• 1.a, ptr ._, "t'la X .... tti .. (Row.l_ 



... _ .. ta, 1910). • ••••• t ......... or ri •• va. Iat.II .t 

tn.tt.l .t .... aad til ...... rad •• l1y ... ltDed .t lat.r .t .... 

~ro. 2." t. 1.71 per ••• t (RaJ •• nd Y.~, 19Ia). 

Xi • .1t ..... o ..... .11 al. (1912) .Ner .... tbat ri ••• bt.t_ 

part of' tt. & uptake tr_ r.ad11y .... tlabl ... ar ............ .. 

p .... tro •• lovly ... a11_1 ... ar ••• _d t.t.l K upt.ke v •• 

b.tt.r .orr.lat.d v1tb .lowly ... &1labl. K tbaa readtly .... 11 ... 

.... 1'd1ac t. MaDda! ... Du.ab.p.'r. (19Ia) 1 ........ 

1 .... 18 01' edded ~ .... _ecI tb. up •• k • • 1' K. ... If vb ...... 

Park a 11. (1971) .b ........ tbat tb ...... t .f - ..... rbed 

t.llded t. d .. r .... vltb 1 ...... i .. 1 .... 18 of' Ka0 aDd K.aO" .. ti • 

• 1 •• i .. r._eeI vith K. add1ti.a. 8i_Di..... • ••• tb (191,) 

•• Deluded tb.t tb. K upt •• v •• 1.., ••• ptt. b1.b K ... atlattlU..y 

1n •• ila. 

Plat .aaly.u b •• b •• n toaad v • .ru1 t. dt_ •• t .... ". 

p ••••• t •••••••• or tbe •• il .ad fer .... _.Dd1 ........ 1 •• 

r.nil1 ... to rl... I.bi_lra .... Taaaka (19") .,.ted ..... lr 

tbe KJO ••• t .. t .t ........ "....... 1. 1 ............. r ... . 

• p ..... 1 •••• 1'10 1 ... 1' 1. 111&.11' t. .xt... Kta.hi.ad I.II1_11a 

( 1961) .la. t_1Id ,.... tv. por .... pot ... 1U11 iD .t.." at H.'", 

, ••• ''' ..... "''''''' .'ac. t. requir.d t.r • Iltab ...... eI ........ 



T·.aka aDd To.bida (1970) , ... d tbat tb •• rl.1.al 

p ..... at ... fit K 1 •• Ia. 1 • .,. ... lad. at .b •• 111 .. 1 ....... aad 

1a .b. • tra" at barY •• t 1. _. p.r 0.... Oal1 ....... 1....ad. 111 

Ta1"AIl (A ... .u 51 •• "~). baaed •• ao f'1.1d .aper1 .... t •• 0 

lat ... l •• llld10ated 'bat t ... per ... tac. fit It tn .tra" •• rr .. -

p.1ld1 .. to 90 p.r c.at aad 98 p.r oat or ,be _al..a. 1"1 •• 

yi.ld ".1" •• a. per •••• and 1.8 p.r ....... epoot1 •• 1y. 4 ••• rd-

1 .... Mikk.l ... (1971) tbe ... 1tl.al p ...... t ... or It 1 ..... 

.... _tur. leaf' .f' a rio. plaat "a. 1.8 per ••• t at .b. aid-

'ill ... 10. ...... 1.0 POI" ._, a ... z1_. t111.r1 .. alld 

0.1 p.r ._t at palli.l. iDi.ia'1.a. 'lb. pe ... _t ... or ....... . 

~ at tb ........... "ere 1.~ ,. 2.1 POI" 0 •••• 1.2 •• 2.~ POI' ... . 

and 1.0 to 2.2 POI' o_t .... p_.1 •• ~. 

Y •• U.ldaIll (197') t'_ad tbat .b. 0 .. it10al poro_t ... 

10 .'ra" d.p ...... 'b •• ADd P •• an •• f' 'b ••• 11. a ..... -
.... 'b. rat1. or X p ......... ( ....... 1) ,. It p ........ . 

(n.b X.) .. tb .... 1'.r1.a I'er d1a .... 1 ... 'b. It ............. t • 

• t' ri ••• ft,. ..... 'b. l"a'1. ..... 1, 'b .... ,,111 be a .... -

p .... to K_ If' 'b. por ••• ' ... .,. It 1. 1"1 ••• 'a-". a' ...... .,. ... 

barY ••• 1. lev .. , ..... a. p ... _t, a .1p1l'i._t 1" ....... t. K 

, .... , l'k.17. • •• ' .. 11'1.a.' ...... a •• ,. l1k.17 it' 'b1. 1 ... 1 

,. _ ••• 'wo p.r ..... ..1"1".1" (198') ... ow .... ba' WIld ... 1.., 

• .ad P ( ••• '1"01) .... p ........... 1' X 18 .'ra" ... ......... • •• -
., .. , ' .. pl ••• 1' .1t'I'.I" •• t .......... t. applied K. 
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1.1,. """""9 " I y"b "'IE '"' 

ba1 ... ed "'1""' • .... , ....... , .. iea' ,., ..... "..... _, •• 1 

.. , .... '.'i • • "1' .. , • .,. •• 'YY d ••••• ,. •• ,rt." ... ,'b • ..." •• 

....... 1 .n .. , .,'b.r t. " ... ourlac '1' ."I'-•• "tDe 'b ..... 11-

abi1i'y .1' .a. i.a by 'b •• tb.r. IDt.raeti'D!'I' .u'ri .... i'D! 

••• ur ia •• il &lid pl.nt due ,. dit'l'.r.no •• i •• 1 .. t ...... 1 .... ,.. 

pr .. ipi ,.tioa. r ... 'ion., b100kinc .1'1'.0', .so ••• t ... ab.orptt._ 

01' ODe autri.at t.D and dilutioa .I'l'lCt 01' oa. i.a pro_tl .. 

tb. bt ...... 

2.1,.1. 1 .. .,..,t •• ., I yt'b • 

+ App1ioatt.a ol'.a~ b.l'.r. addt't'D .1' X t .. r ..... X ... 

H upt.k. (Stacb aDd Staba, 197'). Prt.r addt't •• • 1' X ~y .i. 

(Badb • .d. .u •• 191'). 

.a'ura'ed •• Ddt't'D. 

+ ....aw. I'tza't.a v ..... ry 1.., aDd .... 

It. 10.0 p ..... , •• tarati.a or esc by X 

t_or ... 1d 'b. ~ + 1'i.a'i.a " ....... ab .... 10 per _ea' r .... cI 

'b. I't .. ,t.a (aaJu aad Mukb.pMhya,.. 1976). Qou'''O ad .... .. 

••• ~ .. did X va. 1'ised ia ab ..... &lid pr ...... til .... + .... -

peott ... ly (.tach &ad liach, 1979). 

Up'" ., I v ............ ~,. .... + .. , t ..... , ...... a .. i .. -

latiea (JIake ...... 51., '''7). .., ••• b. a.'ak ..... tc.~_'ly 



1_r ... ect by appli.d • 1 ... 18 (ADy ..sd Vriabt, '97~ IUId 

DurairaJ "".btab, 1978). 

2.1,.1. MUM'l'D .t I y1.,,, r 

Pbo.pbona. blld • d.pr ••• i •• ef'r.o' on It .".ilablltty 

(a.,. .ad Vr1Cbt, 1974 ADd DuratraJ Nutbiu, 1918). 

2.',.,. Ig,.£!!'l,g .t I vi.b oa 

P ••••• 1u. ia'.rao" vi.b c ... '..-ai •• io.lly ~o'b 1 • 

• otl and plaat. hbr'lIb.~ ('9'9) a.'ribut.d 'b. d.ONA .... X 

up'ake on It.ed .otl. '0 a •• at .. oDi. •• i • • treet' ot Ca ape. I. 

H. ror.ulated 'b. li_-pot •• b 1." ¥hieb •• an. 'b.' ..... C. 
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cono .... 'r.tton 1. r.latt •• ly bteb, tb. plan', _,. 8O' " able 

, ...... rb ,h.tr req.ired I ., aD adequ.'. r.... .arrow .. 'b. 

r.tto (, I ~) .b ... r. I. 'b. plan', aoo .... l.'. (.tnT .. 

U !rteb , 1970) Raadb... &ad P • .,.i.... (1976) r.por' ed 'ba, 'b. 

d.or .... ia C •••• , •• , "a •• or. 1. tb. _ft. al"Ogllll .... tl •• 

wl'h lnor.a.lac I. ~l't ••• 

2.1).4. Ipt.rao'log ot I wtth Me 

Maca •• tu. al.o .&kibtt ... t .... l.tt •• trtot •• I. Lev 

Na/K. ratto oau ••••• low.r ab.arp,t •• til I Md .au ••• Me 

d.ttot .... ey ( .. • ... o"b,. aad V.l.yutaaa., '97'). B ... ,. applt_­

tion or I. &tt •• ,. Me ab •• rptt.a aDd .. dltt.t ... ,. wa ........ ated 

It,. Ilj,aaa .. 1 ... 1e fit I (_ta",t .. _l., '9'7 _lid .",1_ .... 

CaWv.l1, '960). 



2.13.'. Iat.".'l., It I Y&" ,. 

Wl'h r •• ard to ,.-1 laterattto. " t ••• DDludtd tbat 

.zo... &: addU:lo ••• u... ,. d.ft.l ... ., .... 1", 1n.1 ot I 

•• u ••• F. teztotty. 4 •• trdlac '0 Boll.-Jo ••• (19") troD 

.blo .... t. W.' oured by addl'ioa ot bicb 1 .... 18 at It. Taaaka 

&lid Tad •• o (1972) .... 1udtd ,bat .ood .'.'u. fII K tn plant. 

d.pr •••• d tr •• upt.k •• ad hlab 1 ... 18 ot ,. l ••• 11 d.pr ••• td 

'b. K upt ••• 

O.rtll .Dd OPOD (1974) reported ,bat tb. up'.u ot ,. 

W •• lurea.td tro. 0 to 2., ,/po,. Vb_ 'b. It 1 .... 1 w .. t'urth ... 

lur ... teI ,b.r. w ••• d.or .... 1. F. up'.k.. Su.b r .... 'l .. ot 

,. up'." .t 1", aad btcb 1 ... 1. ot &: w ••• la. reporttel by 

H.raaado .Dd laat1u •• '. (1976). 



EXPERIMENTAL DETAILS 



ClIA. TPJ£R .3 

UPElUUllT4L DETAILS 

D.ta11. r •• ardioc tb •• 011. u.ed ~or tb •• tUdy. laboratorF 

iDcubation, pot and 1'1.ld •• peri ... t ••• ad ... ,ec:t, 'b •• 011 .. tto • 

• ~ .011 aad pl_t .... 1 ••• tbe .. alJ-tt.a1 _tbod. ~.11 .... t. 

tbe pr ••• at ta. .. tt.attoaa are pr .... ted tn tbt. obapt.r. 

).1. D,t&11. of thl '011. tnolusttd tor She ,bU 

TbaaJaYUr diltrt.t. tho rto. bove1 o~ T .. t1 Kadu w .. 

oho •• n 1'or a d.tatl.d .tudy re1attnc to tbe topio .~ ia. •• ttca­

tioa. It bal an ar.a 01' about 9700 Sq._ and 1t •• betw ••• 

9· ,0' aDd 11. ,0' nortb 1a t t tud.. aDd b.w.ea 78· ,0' and 

80· .a.t 10acitud... It t .. lud •• old delta oo_aded by tho 

riv.r Cau ... ry and V.nDar and _ow d.lta .~ed by tho Or.nd 

Anieut C.n.l (C.u .. ery M.ttur ProJ.ot). '!'b. d1.ltriot .nJoy, 

• tropical hot .on •• onio olt .. ,. witb .n .... r.«. r.in~.ll 

rancinc ~ro. 900 _ to ,,00 _. 

'lb •• _1 •• toal 1' ..... tt.a of' naaaJa'YUr cU..triot ooapril" 

01' or.' .... u •• ,.rtiary aDd allu .. i.1 d.po.tt.. Howner tbe 

.. Jor ar .. t ••••• pi.d by tbe a1lu .. ta1 aDd t.rttary d.p •• tt. 

(Dbaa.pal... Mo.t .!1 Al.. '974). 

'lb •• ret ...... t.raat'... ...ur .. a _11 pat." tD ... t 

&ad _tb •••• t or Vall_. TII.o ••• ape.ar .. are ODly • ,..t fill 

ttl. :I.e .... arrow "rip, ... arnac tD a B-1. cli .... ' t.D, fIN. 



~.DJ .. ur •• tbe .ertb ., "dukko"ai and Karaikudt •• tb • 

• oath. Th ••• I'o .... tt ........... 17 'bi." 1.t.ritto .ap. 

Tb.,. o ••• i.t .1' i8pur. Ii ... t.n •• and ..... t.n •• • 1' .tlt, 

• lay , •• loar.ou. aad arcillao .. u •• ari.ti... In tb ..... t, 

th ••• t.r..tioDi .r •••• rlaid by Cudd.lor •• aad.ton •• 01' 

t.rtiary or1c:lD. 

Th. Cuddal .......... , ..... 01' t.rttary ... are w.ll ..... 

loped i. thi. dietrict .Dd eo.upy n.arl,. aD ar.a 01' ,625 8q.~. 

Th. ~ •• t .apo.ur •• are ••• a v •• t 01' th. Graad Anieut Oa .. l &ad 

.lao n •• r Oratbaaad. Th ••• t.rtiary ••• d.t.n ••• r ••••• rod by 

• tAiD lay.r 01' wind-blOW •• aDd. n.ar PattuKKottai &ad Naaaar",i. 

Th. I'oraation ... inly eon.i.t 01' .&ady ol.y., un.oaaolid.ted 

.&ad., clay bouad .and., .. ttled ol.y. vitb tbin 1t •• iti ...... 

at .. ariou. bori_a.. ID ... riably tb. t.rtiary t.r_tt.aa .... 

oapped by lat.rtt ••• 

o...rlyinc tb. tertiary i. tb. oaat, tb. all •• ial d.p •• tt. 

of' ri ... r eau •• ry aad tt. di.trtbutart .... our o ... r ... r .. ot 

altout '700 Sq.lm. Tbey oonatat ot "'iDly .edtu. to tt .. • and., 

...... lly .aDd., olay. &lid aaady olay.. 'I'b. tlliok •••• fJI tb. 

tor.attOD ra .... I'ra. about ,0 •• tre. in tb. inland to ~OO •• tr .. 

n.ar tbe o ... t. TIl. allu.la1 to ..... tioll8 b.ar tbe 1 .... ta.t 

1'11t.r point aqutt... or tb. Oauyory •• lta. 

Tv_'y two •• t1 ... 1 •• ba •• H •• ld •• t 11'1" 1. 'llaaaJa'Y1IZ" 

dl •• ri •• aa per 0011 '_DOIlY aad •••• rl'becl. Ttl ........ ,. t_ 

•• tl •• rt ...... py _ ..... ~ 166,811 ba. OUt or ....... 10 .. 11 



i I 

... 1 •••• oupy All ar •• o~ "7,8)9 ea_ aDd h ..... th .. ' 10 •• il 

-.JOE •• r1 •• al0D. ba •• b •• n obo •• a r.r tb. pr ... at .tudy. 

Tb. d.ta1l. or tb. t.D .aJor .011 •• rl •• aDd 'b. 1 •• _ti •• 

• C .011 ... pl •• oo11.ct~ ar. ~urfti.had 1n Tabl. 1 and Ptcnr. 1. 

Al.o the pro£il. d ••• ription. or the ten .011 •• ri •• ba.ed on 

.Gil .ar.., r.port .C TbaaJa.ur (Dhanap.lan Mo.l 11 51., 1973) 

...... pr .. oated tn Plpr •• 2. 2a and 2b. 

,.2. D •• erlDtt.n or 'h ... Jor •• 11 "rill 

,.2.1. AdIlU[ ,.ri., 
Adaau[ •• rl .. eomprl ••• dark «r.,l.b brown to dark 

,.llo.l.b breWD ola, 10 ... 011.. Tb. '011. are •• ry do .. , eo.­

.alearaou. throu«hout .. _1q .and •• t with 'b.low 100 to 120 0 •• 

The typlCyiai p.don ia.Adanur clay loam cultivated. The colour 

not_tiGD In 0-20 o. dept h i. 10 n( "/2. The •• xture raftc" 

'ro .. cli£1 lea. to •• ndy loa. In the top 1.y.I"'. 'lb. a •• oolat ... 

• oil •• r' .. are Kal_.hur and &1 •• 1ur oC whioh tb. tor..r 1. 

o~loareous in sub-.oil and 'he latt.r i. rine t8xturod on tb • 

• urrac •• 

).2.2. Al.SbYE •• ri •• 

Ta... _r. .,.,l.b brovo '0 ar., &ad d •• p .oil. ooourrt .. 

at the bo" •• ot .ery ••• tl •• lop •• ot the Cauvery •• 1'a. Th • 

• oi1. are d.rived mainly tro. tb. alluvial par.nt ",,1"1.1 rioh 

ill .. _... ta., are aaad)' cl_, in tbe .urt'ao. ob .... t .. to ol_y 

1 ...... l.v. Lt ...... r.'t ••• are pr •• _t i_ 'h. lIVer dop'h •• 

Tb. ,,.pU,,lq pedOIl 1. Alathur .andy olay oulti •• ted. TIl. 
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- I~' IVIl""\r \Jr I nr"\I,.Vr"\ Y ~., ...,.~. • ,,-, "._. _- •••• - - • 

LOCATIONS OF SOIL SAMPLES CaLECTION 
... -.,~ 

~4 
",.ooi 

f' 
"J • 

TAMIL NADU ('r' 
• 

1 
"l,-l \, SIRKAlI 

J''- \ 1'\ \ / .. , ..... v· ...... , t 

I~a:: ) MAILADU ~ .! --, ,,I £P- l THURAI \ ", 
.J sg~,) ,oo _.' 

,(.~ '-", jicr. ,., ',THARANGAM 
.r'" \ [ X~.6" .,./""'-\~ BADI 

./' \ 1 ,f- ... _;)j I ~''''\..r ..... . ,. ,,·r _, , 
/' I '/ '_o_ - ,>' 

'''-'-('AA~AN~UMaAKONlt J POND! 
.,.... ......... _ . .,/ \.. ' ...... AM f ""\) NANNILAM""'~TATE 

../ J \ (' --... ,'\. c..t1"", 
-' / ' 3'" .. ' :':~THIRUVAIYAI,3~-'" "" l • (~\, ! 
\' ' .... - _ ... - ... '"VALANGAI '\ 'A~"h_' ,"" ,"', ')~ 

I .' ,~A~lKUDAV"_ :J"',r \..~~ ). ...... 
~ THANJAYUR '... I " ..... "i\ S ~~ ( 
\ "'l "r._/ \.("", .. ,1'( r .... , _t o..J.,\~\J I -4 

(' ., )" \, ... ~ \... '-.,/ ... ,o(r 8 " r" _.. \ ..... ., 
'1~' v' ,.. \ ,\ I 

V "" I' 2- \. \ "':> I 

LOCATIONS OFt... ' '\ \.- ..... __ • ~ r-
SOIL SAMPLE "',' ORATHANADU I MANNARGUOh ;-_ .... - .... , ) 
COLLECTION '-,,""\ J ',' \NAGAPAT 
"4 -M"u LI:ro R'- .,.J\ ') ... ~ \ ~"-'J~M 
2 PON NAPUR I rl' " ( , , ... 
3 KALATHUR (' ""'l.' "'( I ' 
4 SIKKAL -'"-t, t c ,-• ...1 .9 "J _\ -5 ~ 
5 KIL PANDI ",...J ') \} 
6 ADUTHURAI ~ .. r J4 • 7 t),-' r" VEDARAN~ 
7 PAT TUKKOTTAI . ~IV'- • l ~ · 
8 VADAKARAI ~ PATTUKKOTTAI 10 '~~)'-L. l 
9 TA~AN'KOTTAI \ '\. ,.. ... v~'l'v,Q_" 
IOTHAMBIKOTTAI) \_f~"1 \ f), ..."" 

, \ 

~RAVURA 
I . 
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_. •. T 

oolour ill 0-20 o. 1. 10 TR 4/1. Th. top •• 11 ranc.' f'ro ..... ,. 

.lay to .11ty 1. t .. 'ur.. ft. 010 •• 1., r.lat.d •• i1 •• ri .. .... 

NAdukkur &ad Pa',ukkot'a1 v1tbout li ••• 0"0 .. '10". 1. tb. prot11 •• 

,.2.,. 'alat,u£ •• rt •• 

X, i. a ".ry dark .r.yi.b bl'Ova .oil .ai"ly f' .. Md d •• 

t. 'b. preo •••• f' .... 1_nt.ti.a by tho ri".r Cau~ • ..,.. It 1. a 

" .. y doop, .ilty .lay .011 vith .ub-,oil und.r11aed '" .aad 

b.lov 175 ••• Li_ .oaore'io_ are •• t vith in •• b-.oil. ",.. 

typ~in. podon 1. ~l.thur .11ty clay culti"ated. Th. 0010111' 

in 0-1~ O. d.ptb 1. 10 TR ,/1. Th. r.1.ted •• rl •• i. Ad.nar 

•• ri •• whiob 1. clay 10_ t.xtured on tb. top and .and 1 .... 

vitbin 100 to 120 0 •• 

nai .... 1 •• 1 •• r • .,l.b brown to dark .r.yi.b brova, 

vory d •• p, DOD-oaloar .. u. alluvial .oil. T.xtur. ot tb. top 

.011 ra .... 1'1'_ .il'y 0 lay to .i1ty clay 1._. 1'b.. t.,pl1'yi .. 

p .... a 1. U.alu ... 1lty olay. Tb •• oil colour in 0-3' o. d.ptla 

1. 10 YR 4/2. na. o • ..,.t1 .... ri •• t. hlatbur ba"i ... U ••• 

ooao ... ,loa. ill tb. low ... d.ptbe. 

nai ..... 1 •• 001181.,. ot "0..., d •• p, " • ..,. b • .-.y .la,..,. 
Cr..,1 .... b .. oVll •• tl. laid 0.0" l.t.rttttl -.... TIl. t,..ttytac 

p .... 1 •• edu •• 1_ .lay lult1 •• tld. TIlo •• 18.1' t. 0 ... , .. 



... >' ... '" 

d.ptb o~ •• il i. 10 TR ,/2. Th .... ~ted .er1 •• i. Madukkur 

wbiob i ••• Uu. t.xtured. 

,.a.6. helV.i ... ,. 

It ooui.t. o~ d •• p, dark e ... ,.t..h Itrova .aDd,. 1 ••••• il. 

l,.iac •• ry D.ar to tb. ri •• r. a.d .tr..... Tb.,. ar. o ••• pi ••••• , 

It,. th.ir .trati~ied 1.,..1". na. t,.pi~ift4r padoa i. Padueai 

.and,. loa. aulU .• ated. Th. oolour in 0-,0 a. d'pth i. 10 TR 

4/2. 

,.2.7. rattukkottll •• F1 •• 

Pa*tukkotta1 •• ri •••• ~ri •••• '1'7 d •• p .aad,. 1 ... , 

br.WD .oil. with ._d,. .la7 1 ..... It-.. il. Tb.,. oooup,. tb. 

top port, .... ~ tb. "Dt17 .1.piDe Caa..r,r-N.ttur ProJ •• ' Ar •• 

ADd are deY.1.ped " .... lat.ritia par .. t .. t.rial.. Th ••• il. 

ar. DOD-•• 10ar...... Iron oonor.tt.D •• Dd! lta.liD ar. _t ntb 

at lov.,. d.ptb. TIl •• oi1 00 lou I' 80tati.1I in 0-19 o. d.ptb i. 

7.' 1'. ,/1. Th. rolated "I'i" i. ~ldmr o •• upyiac tb •• ..,.tl • 

• l.pi .. .td-laDd •• 

,.1.8. tlltar •• rl •• 

Th. Sikar .eri ...... i.t. of' •• ry dark ... .,.i.b bl"4Mfft t. 

dark bl'OVDt .1a,..,. •• i1. deY. lop" 1' .... a11.u-.ia1 d.p •• it •.• r 

1"t •• 1' y ...... , V.ttal' .t.. 'lb •• oi1 i. "1'" rN. CI'&".l _ .. _ 

._11 li_ ... r.tt.D diatribut ell tbre-ab-t tb. p .. ftla. 'ftao 

'ypity1 .. ped •• 1. SlkaE .11., .1&7. 1be o.leu. ,. o.al •• 



•• ptb ot .oil i. 10 YR ,/2. Tb. olo •• ly ... lat.d .oil i. &ala.bu. 

Tal ••• ar. "'1'7 d •• p broVD .oil., d.ri"ed 1'I"0Il 1a •• ntt. 

par.nt .. t.rial.. Th.y o.oapy th ••• nt1.-.1.pine .idd1. per.t •• 

top Cradine to .aDdy ol.y 10_ b.10v. Th.y.re aOD-oaloareou •• 

Th •• oil oolour i. 0-12 •• d.ptb i. 10 Ta 4/,. Th. r.lated •• t1 

•• ri •• 1. Pattukk.tta1 •• rl ••• 

3.2.10. H.l.ka4u •• rl •• 

'lb ••• are ooourrtnc near the ooa.ta1 I1n... Tb.,. are 

ltcht t.xtur.d througbout tb. prol'il.. Th ••• 11 oolour iD 

0-1.3 o. d.Pt" 10 TR ,/" .radt ... t. 1iPt.r ool.ur vith deptta. 

Ttl •• olu. d.pth ... nc •• troll 60 t. 7' •• poeuped •• lIed.rat.1y 

d •• p to d •• p. TIl •• urtao.' ••• tur .... nc •• tro. 1 • ...,. .aDd t • 

• andy 10... In th. typtf'yiDC pod.D, .... plou.h l.y.r t.nur. 

i •• aDdy 1.... Tb.,. are der, ... d t .... ..... ltl0 .11unu •• 

'.3. 80il .p.ll.1. 

3.,.1. 9tll.,,'og!94 &pall'" ot 'Ditl.' ,oil , .. pl. 

1'b •• ul'\t ..... ltullr. ,_pl., (0-" •• ) ... prt •• at, .. ttl ••• 

• aJor •• 11 •• ri., ( .... 1'1 •• 1) at a.a,J .... r di.tri •• _ ..... 11M .... , 



b.l..,. 

a1. .0. 
1. 

2. 

,. 
6. 

8. 

10. 

11. 

12. 

1,. 
,,,. 

Head e~ .. a1,.'a 

Soil r.aot10D 

£.c. 

O"caQi.c carbOD 

OaCo, 

Total Ca aDd ... 

Total N 

htal P 

T.tal ~ 

lIetbod adep' eel 

Zat ... aationa1 pipette 
.. tbod 

Soil-vat.r au.p .. -
.ion 112 .. atio 

Soil-vat.r .u.p.D­
.to. 111 .. at1. 

w.t obro.1c acid 
d1 ••• tio. 

Titration •• thad 

V.r •• nat. tttration 

Naore ~ .Wabl' • 
•• tbocl 
Pe.bertOD'. lI.tbod 
(19"') 

D1 ••• t1oD aad ~laa. 
photo •• try 

AlkaliD. P.nlUlCa­
Dat. 

IN ~a.o (pH 7.0) 

Vera •• ate ttt .. tl •• 

0.00,11 DTPA. + 
O.OlN CaC1. + 0.111 
TEA (pH 7.,) ta AAS 

Pipe .. (1"') 

.lao klto. (1973 ) 

Jaokae" (197' 

Val.kl.y &lid 
Black (19''') 

Pip ... (1966) 

Piper ('''') 

"uke.. (, "1) 

Juke.. (191') 

Pratt (1965) 

" __ tab a .. 
A.1". (1"') 

01._ .t1 ~. 
(19'" ) 

Staatorel .aad 
....It.b (1'''') 

"a.ka.. (, 967) 

LiIld.a7 aad 
NOrYel1 (1971) 

0." •... 
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81. 
1I.1Id 01' .. al,..l. N.tbod M.pt" ..1' ....... ••• 

1,. CEO ,. IOI,OAC (pH 7.0) 8obOll.abert·r ... 
nr.lb. 1 ... 1. 1930) 

16. JIB~. IZtr.ation ~tb KCl .f .. ".on (1967) 
&ad b,. .t .. dl.tl1-
lati.n-Maoro 
KJ.Wabl 

17. MO,. Extraotl'n with KCl Si.. &Ild .1 ... " ••• 
aDd b,. •• l.ri •• try (1971) 

"" 
,.~. 8011 Halx.', t.r dltt'E!I!! (or •• at X 

'.~.1. WattE-.olubl. I 

bottle aad 20 .1 0' di.ti11.d vater va. added. Th. oontoa!. 

&lid tlltorod. J'r_ tb. tl1*rato, tbo vat .. - •• lubl0 X w~ •• ti­

_ted by tla .. pboto .. try (HaoLeaD, 1960). 

,.1 ......... 01' .011 V&l aIaak_ vl tb " .1 01' ... tral 

• NH~04C tor, aiauto. and tl1t.rod. Pota •• l •• va. d.*.r.iDOd 

ill tb. tlltrat. by tla •• pbot .. otry (a*lULtord aDd _11 ... , 19~' 

&ad Kaavay aDd H,ldal, 19'2). 

,.~.,. 11'1&11 I 110, •• 1,,1. I 

A tvo .1"" •• 11 ._p1, va. Miled ,xutly r .. 10 lIi_t •• 

vi!1a 20 a1 or • DO, ''W'' .. bo! plato. Ut.r dtlu'toa aM 



va.lliD" vel" a1.0 .oll"ted and ..... up t. a kaoVD .. 0111_. 

An aliquot va. noutrali.ed with XH40H aDd K va. d •• .ral •• d by 

1'1_. pbot ••• try (Wood and DeTurk, 194o). 

1'bl. va. tb. Knot .xtracted by N NH"OAC. nenoe Knex 

v., .ot by 8ubtractlnc th. N NH,,04C .olubl. K tro. the boiliQl 

N lillO) .olubl. J( .. aluo. 

(,.,. P., ••• 10. ,ur-tld by dUtenut ,xtrutanS. 

Th. K extr_ted b7 .. ariou •• xtraotant • • 1' dil't',rent 

ar. t'lIralabed b.low, 

Soll Po .. led .1' .I:a.r .. t .. S. .. lytl.a 
ebaki .... 

Rete .... , 
ratlo 

0.1. Bel ,., , .inate. _Dathan (19T"I) 

0.'. Hci ,., , lliaDt .. _nat ban (1971) 

0.1. lUfO, 1., , IdlUlt .. .. ·.asatban ( 19"17) 

0.,. 11.0, la, , .1nute. Rulanatban (19"11 ) 

0.,. J:DTA '" 
, IliDut •• aa-aatha. (19'7"1 ) 0., •• aOl .. , , .1INt .. ".aatball ( 19'7T) 

Citrio &o1d 
1 per ... t 1.,0 , iii_to. __ tball 

('911) 

0.011' CaCl. 1.,0 1 Ia_r __ t .... ("''7) 

......... r __ t 1110 , Ia.r ....... .t •• ('''0) 
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, '''''' ,~ 

~. , 

,.6. Pt',rN.'lla .r I p".atill 

lb ... tbod d ... loped by B.ok.tt (1964a) and _ adopted 

by Palaalappao (1972) and aa.aDatbaa (1977) "a. etlPloyed ror 

"h. d." .. II1.a"'oD ~ K. pot.atlal. To a •• rl •• or , •• 011 

._pl •• (pa •• l11& tbrouab ,0 ••• b .1 ... ) ln a 100 .1 .ball1. 

b •• tl •• , 40 .1 .t 0.012,M CaCll •• latl.a " .. add!d. %II adell­

"ion, 10 .1 portio ..... b of "aryi. ECl cono.ntratloM "'1"1 
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added to .. k. up tb. tinal o.no.atratlOD8 or CaCl2 to O.OlM. 

TIl. oODc.ntration. or ECl u •• d "'E! 0, 0.2" 0.,. 1.0. 2.0, 3.0 

into tb. oeatritu5' bottle aDd ,0 .1 .t O.OlM CaC12 .ola'lon 

va. added. TIl. bottl" with oont",t. ".r •• bak.a tor 0 •• b ..... 

rla .. pboto •• t.r and t.r Oa and Me, tb. ".r..aat. titratlon 

va. u.ed. 

Pro. tb. OODo'Dtration. ot Jt, Oa and Me, the •• t1""7 

ratio aK/a/Ca + He "a. oaloulated a.inc tb. Dlby.-Ruok.l rOJW.Ila 

•• propo.!d by BIok ••• (1964a &ad 19") a. d.'ail.d b.low. 

Aotl"ity oo.rrloi •• t (r) • 1 .. 

Vbll'" •• "'1&r ...... tra'l •• 

Z • Val .. .,. or 1,D. 



ilK 

IN (oa + We) 

r , 
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A K (.aia or 1 ••• ot K) ,b. ditt.r.ao. b •• "._ tb. 

aaouat ot ~ added -.ad ....... r.d i. tb •• &traat .... l".i_ t • 

•• /100 •• 011 va. al ••• a1 •• 1a,,,. Tb. 4~ "a. tb .. plotted 

acat_. IJ~. '1'b. Q/I 0 ....... r ••• l .... t.to a lov.r ourYed part 

aDd tb. upp.r li •• ar part. Th. dUter.e. b.tv •• tb. 10".r 

.uZ'Yed part and tb. upp.r 11 •• ar part repr ••• at. tb. X b.ld 

at .p.oltio .1 ••• (Xx) at ~~ro aoti .. l'7 ratl0. Furtb.r a • 

• at •• ioa ot tb. lov.r ourY" part to tb. tJ. K aai •• 1 ..... be 

to,al a.GU.t ot X i. labl1. po.1 (EL). lb. 11 •• ar part ot 

tb. GarY. va. iat.rpolated to tb. X-aal. and tbi. X-tntoro.,' 

K vould repr ••• Dt tb. oquilibrlu. aotl .. lt7 ratio (AR. ) vb •• 

J!l.X i. ...... 'lb. 11D.ar part "a. abo t.t • ..,o1&t ... 0 1 ........ t 

tb. Y-&&1. ADd tbi. T-iatero.pt would repr ••• at tb ....... ., 

X b.ld la tb ••• 11 o •• 1t •• or .urrao •• • t "blob tb •• _b_. 

0'l,,11t.br1u. 1. d •• ort.bed by tb. 11 •• ar part ot Q/I ... 1&t1 •• 

(-4X.). Tb. o.bor Q/I paraaot.r •• al.ulateel are a. t.ll.a. 

~ . • 
• 

LUll. X (Q1aa.t1ty ot K ... 1 ... _ .. til •• art 
.t lutl. a: tbat 1. l.ated •• til. pl .... 
.. rI' ... ) 

".111brt.u ... t1.1t7 rat1. ot K • 



Tb. X po, •• 'lal .a1ll •• are •• , by ,aki ... 'b. pr.d_' fd 

labl1. X (- ~ X·) &ad pacK a. per ZaDdV'" aDd Meek .... l. 

(1968). 

Pr •• _.rCY .b .... tAG) 11l .alori •• "a •• al.u1atad a. 
propo.ed by lio.dral''' aad Moi.'o'b (1960) u.l .. 'b. "01"lHl1. 

-..6. G • 

lRa.r., 
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a 1. tb. ca •• onatant (1.987 .al.ri •• /d.cr •• /.l1l1 .. 1.) 

T ,. ab.o1u'. ' • ..,eratur. (27'· + ree. t • ..,.r.tare) 

1a • 1.C. • 1.)0, 

1 .... x • 1.,03 x l'C,0 (A_.X) 

'.7. 'o .... 'u. ,1x191 • .,..1'7 " •• 11 

Ttl ... tbed ••• orib.d by V.nae .1Id ........ (1970) ..... 

ad.p,ed _y .. _ ... b_ (1977) va. r.lleved. To a .!ri •• • 1' , C 

•• 11 ._p1 •• ,. 100 .1 .bak1 ....... tl •• YArJ"" .o .... t.a",., 

,I' XCI .,1a.,.at , ••• pply 0, 1, I, , ... 10 •• ~/100 C •• 11 

.'1'" added aDd k •• , .t roea ..... r.'al"O I'or equl1'br."'. 1'01" 

I" boar., 71 bou ... , 7 &ad 14 •• Y'. ., 'b. !ad .1' !Cl.tUltra't •• 

p.ri.d, 2, .1 .1' _. ... GAO v.. addOd, .bak •• 1'01" , .t_ ••• , 

rtl'ered aDd K "a. d.,erai ... by 1'1 ... p ....... ,ry. 

'I'll. K ,.1aed v •••• le.l"!d •• iac 'b. r .... 1a 

K,..... • I Oriei .. l -...... -_1. K 
+ K add .. I I .......... 1. J[ I 

- aft •• ..-u-
..... tl •• 



, " 

,.8. r"N.l- •• 1Y1.. an- tt .,111 

'I'b. 1'011 .. 1 ... pl'OOodu .... "'1"0 .... t •• t_" tb ....... 

p ..... _tor. 

TIao X r.l ... i.. patt.m of' .. t 1. aN .. a).1l.t.eI by 

••••••• i~ •• ztr .. tio •• w1th 0.01. H01. It i. al •• kno .... 

• t.p x. 

Th ... tbod prlpo'" by Qanaaa'. (19'1) and ... U.ti.ati •• 

• , adopted by ".lIathaD (1911) v .. tollow.d. 'r. a , .1'_ 
.011 ._pl. 1D a •• Dtrttu •• 'ub., ,0 .1 It 0.01. BOl "a. add", 
.bak .. tor " ai_t •• , I_trih.od tor 10 ai_t •• at 1000 J'PII 

&ad X vu •• 'l_t .. i. tho ,up'l'Ila'_' Uquid. TI ,b. __ 

,oil, aDotb.r ,0 .1 o~ 0.01. RCl va. adcIod Mel tb ..... 

pro •• dur. " .. r.p.at.d t.r " 'i ••• or till .oll 'i •• tb'- tb. 

r.l.a.ed X va •• out .. t .r all. ft •• u_lati~. X r.l.a.i •• 

pow.r o~ tta ... il " .. ,'apateel by addt ... th. "lu •• 01' J[ -y 

.u ••••• i~. IZtr .. tio... ... .. a1 .. t til. ~alD •• 01' •• _latt". 

1'.1 .... It X. th ••• rY •• V'I" .r .... 
,.'.2. 8,._y.y _,JaM 

'ftat J[ .... 1"' .. pew_ It .. 11 v.. .t_ltd _ ..... _.t1" • 
..... pi ...... luaf.qa ••• 1 ... _i ..... 

57 



.... " '; 

"'" '11'\ 

,.8.2.1. "'-M •• 7 - I .,.1". _- " .• ,,, V ••••• &y • • u,p,y,.,.a9Y· 
nat p ...... UI". ad.p'" b,. "_ •• ba. (1911) va. I'.lltVtcI 

A _.&po' .aPl .. t ... t ".. ....... teI wi,h AD!' ,1 ri .... 

, •• t orop wtth _ 1 ... 1 • • 1' X (0, I" ,0 .ad l' .... f' K •• 

ltCl) ... plio.ted .w .• i.... Th ..... 10 -J'I" •• 11 .... t •• 
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d •• orlbtcl iD ... 'i •• ,.1 w ...... td 1' ... • bi ...... y. TIl.. 'Il .... 

w.r. '0 pot. iD '0' .1. C .... D do.. .1' • .... P w.... ad... •• 

01' tb. orep • 

• i,.,. v •• tr ... 1'.""_ to v.ll ol •••• d ..s vax ll.1d pla.tl. 

v.r. addtd to •• ob p.t aad .lald v.l1 vitb baad at .... addt • 

• u1'1'i.i.Dt qu.nti'i •• 01' d.-i.a1.td v...... rtt'" v.11 .p .. ou'" 
AM ,1 ri.. • •• d. v.... .OVD .Dd .ll.vld t. .rev !'... ,0 d.y •• 

.De.ioai.ed v.'.r va. lWIIcSed '.'17 •• Y t. _1 •• a1n UlaU'O... 1 ••• 1 

01' .u ......... . 

'111.. plaD'. v.r. paUed _, .ar.hll,. af't ... ,0 •• Y' .,. 

• ...,,'b. ,Ilt .... t. " .... ¥&Ibid aM 'Il. _btri. .... 11 re ....... 

.... k ,. ,be p.'.. Tb. _n. ....... .. ... , ... . 1' ,tl. pbat. 

".r. dried ADd yi.ld .,. dry .. " ... V.' lI"IO ... tcI. Ac •• "" 

_'1"1 •• , .. lu't... ..... ...... .. ,. 'Ia. p .. ..,l.. ....rt._t ... 

'b ............ , v.. ........ Ptll_' .. 'Ia. .... .......... .n 



.... p. .1' A.DT 31 r1 •• were ru... t.t.l17 aad tb. yi.ld .~ dr7' 

•• r. aa&17'.ed t.r It ••• t •• t t.ll .. ~ .. • taadard proeedur. 

(J •• uo., 1973). Tb. __ lati •• dry _tt.r 7'i.ld aDd til. 

1'1"0. tb. &D&17'.' • • t tb ••• il .-.pl. (b.,.o ... _d at'ter 

oropp'ac) aad pl •• t ."pl •• , tb •• at •• t .,. n •••• s.b ..... bl. It 

u._, ••• • "putod 1'1"0. tb. 1'011..,1 •• t.r"l.~ 

..... UDt .~ It 

I 
Tot.l It 

I I 
bobaq.- bela ..... 

_ tre • .... t." •• _,. able X abl. It 
• ub ..... • pl ••• • b.tor. • att.r 
u1. f'OZ'll oro.pt .. ore •• t .. 

( .. qua,.., 197', Bt .... , 19T" &Ild _-•• tl&_. 19TT) 

.3 .9. flapt yaWi, 

I 

Th. plant _t.rial •• 011 ... ed ~or .. alT.' ••• re dried i. 

a bot air .... ll at ".TO·C. pewd ... ect in a Vil.,. aill aDd til. 

,..lloviac •• ll.titu .. t. a. d.tailed b.lov. 

H ..... • t aaalT.ie ••• ta.. Mopteel Rat.r ••• 

N ••• t ••• Mi ..... ltJ.1d ... l " .. ke •• (1,.,,) 

p ••• t •• t Y ...... _l,....' • " .. lui •• (1",) 

It ... 'oat rl ... "ot_t..,. "uk ••• ('9") 

oa ...... o •• toat Yore ... t. t,t .. ti •• " .. Iut •• (1M') 

r. • •• toat 'fIoipl. Mid at .... t "ulIMa (,,,,) 
,. US 



,.10. Po' 19"Y£I "P!E&.,.I t •• 'Mdx ,h. £ •• ,' .. ' or ApT l' 
no. gad'" Kid" 1n,l. or I 

All 'b. I., .aJ'l' '011 ... t •• obo,. ("!'b ••• t&1b are 

GO 

ct •• , tn Tabl. I) V'I" u.ed tor tht, ,ap.rt •• ,t. Tb, t ... t ... S. 

OOIl,t,'ed of' 5 1.".1. of' ~ (0, 50, 100, 150 and aoo lea 1[ao/ba) 

wi'h 00..,,, do •• of' M aad P at tb. rat. of" 100 and 50 k./ba 

I' •• p"st •• ly. 'nt. , •• t orop .. ,ed "a, 4D'l' " ric. anet 'b. 

T.D kc 01' 'b. ,.tl va, .. ,ed tor ••• Il po,. Tbe ,.Sir. 
quan'i'y 01' P aDd X and ,0 p.r •• ,' ef' Jf "'1" added b .. al1,. 

aad tb ••• 11 "a, .1xtc1 SlaOroulbly &ad Itreac'" ,. a .... ltd 

•• Ddt't.a. US.r all."tnc t.r a perted of' 2" b_r1 1"1' "u111-

a' tb. rat. of' 10 ,.ldlt ... p.r po' in ,btll.. .at.ri •• wa. 

do,. p.riodioally '0 .aiD'atD a .0,liauou. ,u~.erc., •• or , .. 

or "a'.r. Tb. r •• &1,t ... halt of" Jf va. applied oa ,OSII d.,. 

Vb.a '". '1'1. ,"atDed _, .. 1ty. ,Ia. crata aad ..... " 

,.1.1cl. V'I" r ... Ned. 81_1 ..... 1,. pe.,.Iaa" •• t l.t1 .... 1 •• 

".r. drava f"or aaaly,tl. Tb. craiD aDd .t ... " '&llp1., " ... . 
aaa1yl.d 1adt.tdual1,. tor X t.l1ew1ac tb. ,t .. dard pro ....... 

d.,.rilteel .arlJ..r .... 'b. ,.'al upS ••• f' K by cral. A1Id .t"" 
"AI '.apu'ecs. 
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,.10.1. "'P'M' """'t. 
'r. ... alua'. 'b .... 1'0 ........ ef' ADT ,1 .i •• u ...... dU't'.-

r .. t •• il. I'or add_ E 1 ... 1., ."pI_' ........ al ... wi,la 

dif'l'.r.D' r •• p.D •• f'uDD.iona .. t •• , liD ..... Y • a + _a, 

~uad .... i.1 T • a + bz + oz2, aDd Oubio, T • a + ba + •• 2 + ~ 

tD .r.hoao .. l p.1J11OlItal aocI.l (Sald ... r and C.ObraD, 1"7). 

I'or .. ob r'.poa •• tuMtton, a2 ... lu. ".. •• 10ul •• ed a.s ttl. 

tu .. 'i.D I'or vbiob 'b. lar ••• , a2 .. a1u. ob'.iD.d va ••• 1 .. 'ed 

a. ,b. b •• t tt,_ Tb. b •• , I't, r"poD •• equ.tioa ..... prel'it • 

• bly u.1d to p •• diot tb •• rat. yi.ld .1' ADT " ri •• hr • 

p .... iou1.r 1 ••• 1 .1' appli .. K. 

F.r vorkiac out pbT.ioal aDd ... DOII10 op.i .... 1 ... 1 •• 

'b •• ubt. polyao.ial r •• ,. ••• I'UDe,t •• ti.'.d ••• otl. 51' la' 

UId 8, i. of' 'b. I"J'II 

Vb.r., 

T • Graia yi.ld ... a/p,' (""-Dat ..... t. q/ba) 

& • & 1,..1. q/lla 

TIa •• p'i .... 1,..1 .1' K vIlieb ai .... 'b. biela •• , .... t" yi.ld t • 

• b,uaed "1' u.t.. 'Ia. "ir., alld •••• ad .rd.. ..DClitt .... 

• o 
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< 0 

2 • ,.. + a .s + ~ • 0 

Thi •• Quation Ci ••• two •• 1u •• t:or x. Tbe 1 ... 1 ., It ror whiola 

t:ound out by U.iDC th ••• eoad .rd .... 0Ddt-

tioll 

,.10.2. 9orr'1eSlop .Sydl •• 

pr.cUes tb. be.t _tbod or It d.terld. .. ti.a. 

,.11. [1'14 .xptriltDt 

A t:i.ld .xp.rt.eD' wa ..... u •• 1d wi.b cr .. td 1 ... 11 .1' K 

to .sudy tbe ,.rf:o'_.e It: ADT " ril ••••• lIf'ira .Il. r ... l •• 

• t: tbe pot .x,.rill!llt. 'lb. .zpwi_t va. laid .ut •• tilt 

Naclukkur •• il •• ri ••• ,. Tb-..Ulk.t ••• tllac' ta TlaaIlJ .. r 

dutrio' in raad.llilld .. look. d •• i .. witb toar r.pll.a.i .... 

'lb. tollowi .. w.ra tb. tr.a •••• ', lId.ptld. 



X. 1 .... 1 • 

Xo - • 0 po .... lu. 

X, - ,0 q K.OIba 

Xa - 100 k. ka°/ba 

~ - ,,0 q Jta0/laa 

It .. - 200 kC X.O/ha 

A. 00 __ 0 do ..... o~ N and P 20, at tb. rat. of' 100 lie a .. ,0 q 

r •• peoti •• l,., v.r. applied to all plot •• 

,.11.2. 51 •• " 'b. plo' 
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A. C.o •• plo' ai •• ot I • , • vitb a ft.' plot .t 7.1 • 

~.8 • va. adopted. T.tally 'b .... v .... 10 pl.". la 'b ..... ri­

.eat &lid tla. ti.1d .xpe.l_a' plaa l. ebOWft 111 "1 •• ,. 

,.11.,. Spao,", aad 'i .. or t.t.ilill'10D 

ti •••• ICIU ... • t AM " rat ... 1_ ••• para' ..... ..,. 

tor 11 day. vltb.u' _,. .. au •• v .... " .. Il.pl_t.d ... ptllll a 

.peolac or " x 10 ••• Tb •• a'lre quaatity or p." ... lu., 

pbo.pbol'W' ADd _11' or tbe .1t ..... 1l Wire app111&1 a. It •• al 

d .... 1... 1'b .... _1.' ... __ "'1' .t .1troC" va. top dr ••• ed 

Oft ""II day at' •• 'ralUlplaatlftC. _tiD. oultu •• l and pia •• 

• r.t •• ti.D .p .... '1 .... vIr. oarrled out "plarl,.. 
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'.11.~. 'lIpl1R' 

P1&lIt ... pl •• "'1" •• 11 ...... t 'tll'd" (,0 d.". art .. 

'raIl8P1.att .. > aad t1ow.ri .. ("tb d.,. at •• r .1&.ti •• ) ., .... 

by pul1iDC out , bill. tro ••• ob pl.t '0 r.o.~ dry "".r 
"i.ld .1Id t ... • 11&1".t.. ai_l'_ .. u.ly i .... 1 •• " •• ('WId leaf" 

t'ro. t.p) .'1" .1., 0,11 .. t .... 1"IUId .. t'roII " ... il18 r.... 

.aoh pl.t at tho abr#' .t •••• t'or .-1,..1.. o. _turtt", , .... 

orop "a. tua ..... ted aDd th. yi.ld 01' creiD .1115 .tra" " ... . 

r.oorded. At tb. 0 orr •• pollCU.... .t.... of' plaDt ..... li ... , •• tl 

... p1 •• ".r •• leo draWD aDd .aaly." t'.r a"ailaIt1 •• , P, K, 0., 
Mc, "'" If lfB~OAC .atrAG'abl. K aDd ditt.reat Q/I p.ra •• '.r •• 

Th. plant .-..pl •• drawn .t .. &r1ou •• taC'. of' orop CN"th 1.ncl.d. 

iac cra1D &lid .tra" •• 1" •• aly.eeI t'or H, P, It, C., Me &lid ... 

aDd tb. uptake .t tb ••• lIutri •• t. ".. .&l.u~' eel. 1'11.. ind •• 

1...... • ... 1.. drava at ditt.r.at • t.... ..... anal"... tor K 

ooat •• t. Butri .. t ratio. ot tb. abo ... au'ri •• t ion. Oft eqat"al .. , 

baa'. ".1" "ork.d out .t ditt.r.Dt ...... botb in .oil &ad p~. 

Appropri.t. r.1&ti ... bip ..... DC .. ariou. X ."ailability para-

••• er. "i'b 'bat ot .,iold aad up'ako "alu •• "er. "orked .a •• 

,.11.,. "."D" ",oS4,!! 

TIl. pb..,.ioal opt1. ... X 1 ... 1 ,. t'i.ld ozp ... i •• S " .. 

d.t.l'IIin.d toll."l .. tb. proeeel-zoe rural.bed t •• ""_ ,.10.1. 

Tb ... , .. aio op.iau. 1 .. ,1 "bio" d,_t •• t .... 1 ... 1 01' I: ror 

"hi_b tb. protlS i. aaal_. 1 ••• 1oulatod .. r.l1 ..... 



Wher., 

P • Proti. 

p~ • Pri •• ef' aait kc fd t .. tili ... _tri.a' 

P y • Pri •• • t uait kc ot predu •• 

6G 

In order to a.t the waxi.u. prot it , the tir8t and .... 1Id .... It.-

dP 

• o o 

1 ... 1. o~ K tor .011 5, UDder ti.ld trial. 

,.12. "!!"'"al.lalr.'. 

Tb. yi.ld aad uptake data ob'aiaed vore .ubJ .. ted •• 

• ,a'i.tioal .. ru".y (Sned •• or &ad C •• bran, 1967) •• d.t.~ft. 



RESULTS 



RESULTS 



CHAPTER ~ 

RESULTS 

Th. r •• ulS. 01' Sb. .ap.~.at. coaduoted and d ... ri~ed 

uDder CbapS.r , are pr ••• nted b.low. 

4.1. tiB.ra1 ,£02'[$1" ot th. ,01~. H.ed tor the .SpdX 
Tabl. 2 

'ill. ten -Jor .011 .er1 •• ot TbanJa~r cU .• trt.ot H.ed 

tor tb •• tudy .ar1.d tro. 10"7 .and to olay with 0 lay cont eat 

raa.111t1 tro. 8.6 to 70.6 p.r o.ot. TIl. CEC ot .oil. r .... ed 

tro. ,.8 to 1.7 aDd Ie ~ar1!d tro. 0.1 to 0.9 ••• bo./o.. Th. 

ca1ciu. carbonat. coatent of .oi1 •• ari!d tro. 0.10 to 

1.43 p.r cent. With reeard to outrient .tatu., _11 th •• e 

.oila tell under lov H .tatu. and io re.p.et 01' P, the .oil. 

nad .!dlu. and hiah 1 .... 1. and tor It th •• e .011. r.ll uDder 

low, -.diua and bieb .tatu •• 

4.2. LaboratorY .tpd1 •• on tb. tOE", .tlty. apd aya1LfbiliSY 
'nd1, •• 01' I 'e •• ill 

~.2.1. ,O[!f .pd .tlty. 01' ! 

Th. ~ .tatu. ot .oil. a. d.t.rain.d by .xtraction with 

d~t.r'Dt .xtraotant. 1. pre.ent~ in Table ,. Tbe oorrela. 

tiona ..... d~ter'Qt ~ ay.'lability iad10" Irt turat8b.d ia 

Tabl.~. Tbe .tapl. oorrelatlo .. betw.en It a.lilabili~ indio •• 

vitb .la" p ..... _t ..... d CIC lad otber •• 11 obaraot.rl.ti,. 
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TABU , 
USUU'S OF STArlSTI~L ANALYSIS FOR CORRELATION BETWEEN DUFF-8ft 

It AVAI.L.UJILITY DlOICU ( •• 10) 

.1. Varlabl •• C ...... l.tl.n 

••• oo.ttic i.nt a.er, •• i.n equati •• 
oX T (r) (T • a + bZ) 

1 • O.lM HMO,-X N KH_OAo-X 0.7'9· Y • 2'.,,, + 1.67z 
2. O.,H HNO,-K • NH"OAO-X 0.729· T • '7.81 + 1.6'x ,. 1. IIKO,-~ If MH40Ao-~ 0.714· T • '''.17 + 0.1,. ,. O.lM HC1-X If KH4OAO-K 0.7"8· T • 26.014 + 1.84. ,. O.,N HCl-It H HH4OAO-K 0.714. Y • 26.07 + 1.93& 
6. ," oitrio M NH4OAo-I 0.788·· T • 121t • 1 6 + ". "~a 

aOid-It 

1. Mor.an-I( N HH4OAO-I 0.677· y • 17.82 + 1.84. 
8. O • .5M HHO,-I( 0.1 N HlfO,-X 0.992·· y • 6.84 + 0.70& ,. IN HNo)-x O.lN HMO,-I 0.8'7·· y • '.)1 + 0.07& 

10. 0.1. BC1-l( O.lM HNO,-lC 0.994 •• T • 1.44 + 1.08x 
11. O.,M BCl-l( O.lM HNO,-K 0.971·· Y • 0.10 + 1.6_ 
12. ," oitrio 0.1 M HNO,-It 0.9)9·· T • -70.67 + 2."'. 

aoid-l( 
1,. 0.,. BDTA-K 0.1 N Hlm,-x 0.907·· Y • -26.18 + 1.77. 
14. Nor.an-K 0.1 N HMO,-X 0.9,8.· Y • -,0.98 + 1.',. 
1,. 0.01)( CaC12-I( 0.1 If HNO,-I( 0.75'· Y • -26.18 + 1.81. 
16. 0 • .5 •• aCl-K o .11e HMO,-X 0.,.5'·· Y • .27.47 + 2.". 
17. Non-.zohanae- O.lN HHO,-K 0.799·· Y • 6.66 + 0.07& 

abl.-K 

11. CullUlati ... X O.lH HHO,-I( 0.S.52·· Y • -49.87 + 0.lt8x 
r.l ..... 

19. 1M 8NO)-X O • .5N HNO,-X 0.828·· Y • -4.39 + O.O,x 

20. 0.1. HC1-K O.,M KNO,-X 0.987·· Y • ~6.2' + 1."x 
21. 0.,. HC1-K 0.,. HlfO,-lt 0.971·· T • -'.1, + ,.64. 
aa. 1~ ol'*rio O • .5X H.HO,-K 0.948·· Y • -110.97 + '.52. 

aold-~ 

2,. 0.,. ED'l'A-I 0 • .5. 8NO,-X 0.910·· y • .46.,6 + 2.,ax 
alt . Nor.aD-K O.,N HHO,-K 0.9.5'·· Y • -.51.,.5 + 1.6 •• I,. o.olle CaC12-~ 0 • .5. HIfO,-K 0.7'9· Y • .".0, + a.76x 

Coatd ••• 



TA.BU It (CONTIJnJED) 

81. 
II •• 

Vari.bl •• COl"I'"o1&t1oll 
••• nt.l.at 

{r} x 

26. O.,H •• Cl-X 

21 ••• D-•• abaac.­
abl ... I 

28. Cu .. l.ti •• K 
r.l .... 

29. o. 1 N HC l-X 

)0. O.5N HC1-K 

,,. '" ai'ric 
acid-I( 

32. 0.5N EDTA-K. 

, J. Hor.an-K 

,_" O.01M CaC12-K 

". O.5N N.Cl-K 

36. NOD-•• hane.­
.bl.-i. 

31. Cu.-ulati •• K 
r.l •••• 

)8. 0.5N HC1-X 

39. 1!' oitr:l.o 
.oid-X 

'0. O.,H IJ)TA-J( 

". Mor •• n-It 

, •• O.OlM C.C12-I 

'" O.,N N.Cl-lt 

"~" NeD-.xabaD ••• 
abl.-X 

"~" Cu.ulativ. K 
r.l •••• 

"~" '" citric aoid-It 

'7. 0.5)1 ED1'A-X 

'8. Mor •• n-I( 

"~" 0.0'. CaCla-x 
JO. 0., • • aOl-X 

y 

0.511 HMO,-.. 

0.5. HNO,-X 

O.5N HNO,-K 

IN HNO,-X 

1N HNOJ-lt 

1M HMO,-X 

1N HNOJ-It 

1M HNO,-K 

111 HHO,-X 

1M HNO,-K 

1M HHO,-K 

o .1M HC1-K 

O.lH HC1-1( 

O.OlH HC1-K 

0.1 If HC1-1( 

O.lM HC1-K 

0.1 N HC1-K 

0.1 HC1-1[ 

0.1 N HC1-1[ 

0.,. BC1-1( 

0.5. Hel-I: 
0.5. HC1-K 

0.5. HC1-K 

0.,), •• 

0.103·· 

0.865·· 

0.8,0·. 

0.832·· 
0.8,8·· 

0.6)3· 
0.823·· 

0.6"8· 

0.152· 
0.98,.· 

0.160· 

0.8',·· 

0.'5'·· 
0.7")· 
0.959·· 
0.191·· 

0.8)2·· 

0.978*· 

0.896·· 
0.96,*. 

0.792*· 

0.9 .... •• 

... ' ,( , 

71 

.0~ ... tO. ... •• t •• 
(T ••• b.) 

T •• ,,,.,, • ,.,a. 
T • 0.08 • 0.10. 

Y • ,0.92 + 0.69. 

Y • 279.9' + 11.". 
y • 244.21 + 12.1t9. 
y • -571.89 + 27.,6. 

T • 1 54 • 84 + 1,. ,4. 
Y • -84.80 + 12.'0. 

Y • -99.1t" • 21 ..... 
Y • ,8.)0 • 2,.15. 

T • 18.13 + 1.14a 

T •• 1.2 + 1.07. 

Y •• 66.'9 + 2.21a 

Y - .2).67 • 1.6,. 
T _ -28." • 1.0,. 

T • -28.29 • 1.79. 
Y •• 26.)0 • 2.3'. 
T • ,.12 • 0.07. 

Y --4).') • 0.4). 

T • -61.98 • 2.14. 

T • -18.~ • 1.". 
T • -2"." • 0.97. 
T • -11t.97 • 1.7". 
T • • '9.80 + 1.10s 

C.Il.eI ••• 
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TABLE ~ ( COHTIlnJ:G) 

81. Variabl •• Oorr.latioD a.sr ••• lon eqU.tiOD 
JI •• .0.t1"i.'_* (T • a + 11.) X x (I") 

". Non-•• oh.n .... O • .5N HC1-X 0.809·· y • 6.95 + 0.06s 
abl.-E 

,2. CUllUl&t1Ye I: 0 • .511 HC1-X 0.8"9·· y • .".0 + 0.40s 
1'.1 .... 

,). Norpn-K '" citrio 0.946 •• Y • 19.59 + 0.4,. 
• cid-K ,It. O.OlH CaC12-K ,,, oitrio • cid-.K 0.8)4·· T • ,".2' + 0.84. 

,.5. O • .5H HaCl-K 
'" 0 Uric aoid-X 0.876·. T • 2).10 + 0.89s 

,6. No n-.sc bane e- ," citric 0.791·· y • )).0.5 + O.O,s 
abl •• K acid-X 

.57. Cu.ulati.". K ," cit rio 0.786 •• Y • 1.5.17 + 0.17. 
1'.1 •••• acid-K 

,8. Mor.an-K O • .5N EDTA-K 0.884·· T • 6.85 + 0 • .54s 

.59. 0.01M CaC12-K 0.5N EDTA.-K 0.696·. T • 6.16 + 0.9Its 

60. O • .5H HaCl-K O • .5N EDTA-K 0.906.· Y • 7.11 + 1.2,. 

6,. Non-.schan ••• O • .5N EDTA-It 0.6)). Y • 28.,4 + 0.03. 
abl.-I{ 

62. Cu.ul&ti,.. K 0.5N EDTA-It 0.8111·· T • -4.lt1 + O.atI. 
r.l.a •• 

6). O.OlM CaC12 -K Mor.an-K 0.8.59·· y • -9.08 + 1.88. 

61t. O • .5H HaCl-X Morean- X 0.926·· Y • 8.91 + 2.06s 

"~" Mon-.acha ••• More an-X 0.798.· T • ,4.82 + 0.061 .. 
abl •• K 

66. cu .. lat i.". K Morpn-K 0.824.· y • -9.5) + 0.)9. 
r.l.a •• 

'7. O • .5N XaCl-K O.OHI CaCl,-1{ 0.722· y • 2).26 + 0.1'· 
68. Ifon-eschaoc.- O.OlM CaCl,-X 0.728· Y • 16.61 + 0.02'. 

abl.-It 

69. Cu.uJ.atiY. It 0.01M 
r.l .... 

CaC12-X 0.882·· y • -8.5) + O. '88. 

TO. Cu.u lat i .". K NOIl-.sc bane-- 0.162. T • -307.01 + 4.',. 
1'.1 ...... abl.-It 

Contd ••• 



51. 
Ho. 

71. 

72. 

7,). 

74. 

7'· 

76. 

" .. l" 

73 

TABLE It (COMTXMUED) 

Variable. Corr.la- R._r ••• ioD ..... i .. 
tion •• - (T _ • + Ita) X y .""iot.at 

(r) 

PBck AR It 
• 0.69'· T - 0.00,69 + 0.0000,& 

0 AR k 0.691· T -.0.0080, + O.~, 
_- • 

PBck KO 
-0.9,6·* 

T _ 
.0.07 - 0.00'18& 

K.-pot.at:lal KO .0.978** y - -0.192 - 0.0069& 

K-pot.nttal PBCk 0.942** y • 27. 19 + 1. 18,& 

1'ot_l K 0 0.646· y • 2309 + ,al.1'a 

• - &1~:l~tcant at , p.r o.et, ** - Si,ntt:loaat at 1 per eeDt 
1 .... 1 

a 
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are pr' •• nted in T.bl. ~. aDd ~~ r •• peoti •• l,. Th •• ttioi.DOY 

ot ditt.r.nt r .... ot. in .xtraotiac E yaried oon.id.rably a.d 

th. r •• ult. ot th ••••• are .u..ariaed b.lov. 

~.2.1.1. Wat.r-.,lubl. , 

Tbia tOEa Y~ed tro. ~ (.,0) t. 12 pp8 (.~) witb a 

•• an Yalu • • t 1.2 pp. aDOOUDtine tor ,.6, p.r o.nt ot tb. K.s 

aad 0.06 p.r o.nt ot the total K. Th. vat.r-aolubl. It waa 

not correlated with oth.r tora. ot K. 

4.2.1.2. N.utral N.tifl .... OAc K 

Tb •• alu •• raac.d tr08 )0 (8'0) to 290 pp. (8,) witb 

a •• an y.lu. ot 142 pp. a.ountiac to 1.07 p.r o.nt to tb. 

tot.l K. Th ••• y.lu •• w.r. clo •• l, corr.lated with K .xtracted 

by 0.15 RNO). 0.'" HNO" 1M HMO,. 0.1M H01, 0., N H01. 

1 p.r oent citric acid and Morean" r ... ent. It had the 

hiah •• t corr.lation co.ttici.nt (Y • o.TeS-.) with 1 p.r c.nt 

oitrio acid K. 

Th. X .xtraoted by 0.1M HMO, yaried tro. ,0 (8 ,0 ) to 

1)0 ppa (8,) witb a .. an ot 69.' pp. aad it va. 0.,2) p.r o .. t 

ot th. total K. baYinc .~nitioant corr.lation with X .stracted 

by 0.,. HMO,. 1. HMO,. 0.1. HC1, 0.,. HC1. 1 p.r Olftt .itrlo 

_ide 0.,. ImTA, Nor.aDla r ... eat. 0.0111 CaCla and 0.,. lfaC1 

aDd h.s aDd ou.u1atiy. It r.1..... A80nc th •••• 0.1. H01 va. 

ol ••• ly oorr.lated with 0.1. SNO, (r • 0.,,,**). 
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TABU Jta 

RESU.1.:rS OF ST.4.TISTICAL ANA-LYSIS FOR CORRELATION Bl!TVJtEN CLAY 
PER CENT (X) AND )C AVAILABILITY INDICES AMD OmSR 

SOIL CHAR4CTERIST.ICS (T) 
(Il • 10) 

51. Oorr.latioa 
R •• r~.ion equation T 'Yariabl •• • •• Nioi.at N •• 

(r) ( •• + las) 

1. H2O-K 0.)60 N.S. 

2. N.utrdl N NH4OAC-K 0.8"1·· T • ".6 + ,.,x 
). O.lN HNO)-K 0.711** Y • 24.9 + 1.4x 

4. O • .5M 11,'.;o)-K 0.7"· y • 27.6 + 1.9x ,. 1M HN0
3

-K 0.6)6. y · ",.4 + 14.,s ,. 0.1 N HCl-K 0.76;!· y • 22.4 + 1.,x 

7. O • .5M HCI-K 0.706· y • 25.8 + 1.1s 

8. 1~ oitric aoid-K 0.761*· y • )2.9 + 0.76s ,. O.,N EDTA-K 0.,86 N.S. 

,0. Mors_n-K 0.677· Y • 54.) + 1.0s 

11 • O.OlM C_Cl2 -K 0.671· y • )6.2 + 0.47x 

12. O • .5N N.CI-K 0.611 N.S. 

". Kn.x 0."9 N.S. 

14. Cu .. lati ... r.l •• a. K 0.)75 N.S. 

". AR k. 
• -0.01' N.S. 

16. )CO 000.219 N.S. 

17. PBCk. o. '7' N.S. 

18. G 0.027 N.S. 

19. Total-K 0.095 N.S. 

20. Potaata pot enii_l o. ,Jt8 N.S. 

2'. CEO 0.718· y • 18.6 + 0.'7s 

22. Ora_nie oarbon 0.,,., N.S. 

I,. pH . 0.16, N.S. 

24. 0.00, 0.108 N.S. 

* - Sica1tioant -t , per oent In.1 M.S. • Hot aicnif'i C&I\t .. _ SiCn1t'ic ant at 1 per c.nt 1 .... 1 
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TABLB 'It 
RESULTS OF STATISTICAL ANALTSI9 FOR CORRELATION aETliaaN OIlC (X) 

A)IJ) .K AVAIIABILITY INDICES AND OTHER SOIL CiiARACTFRlSTICS (T) 
(n • 10) 

81. 
Ho. T 'Yari.bl •• 

1. JlZO-K 

2. Houtr.l H NH40Ae-& 

). 0.1. HNV,-h. 

It. O • .5M KNQ)-I 

,. 1H HNO)-K 

6. O.lHHCI-J[ 

7. O.,H HCl-K 

8. 1~ eitric aCld-1{ 

9. 0.5N EDT.i\.-K 

10. Morcan-K 

• :., 11. 0.0 HI C.C1
2

-K 

12. O.,H NaCl-K 

1). 

14. 

1.5 • 
L 16. 

17· 
b, 18. 

19. 

Itaos 

Cu.ulativ. rei •••• K 
AR k 

o 0 
-_It 

PBCk 

_, G 

Total-I:. 

20. Pot •• h pot.nti.l 

21. Cl.y" 

22. OrCanic carbon 

2.3. pH 

2.iJ. c.c0.3 

Oorr.l.ttoft 
00.1'1'l01.nt 

(r) 

0 • .117 

0.80.5 •• 

0.6'9· 
0.686· 

0.767*-
0.6,4-
0.,6, 
0.6,6. 
0.)66 
0.,8) 
0.58, 

0.480 

0.702-
0.", 

-0 • .569 
-0.,,4 

0.642-

0.41) 

0.2,4 
0 • .521 

0.718· 

0.a67 
0.122 

0.932-· 

• _ Sicni1'ie.nt at .5 por e.at l~ol 
•• _ S1.Ditieaat at 1 p~r oent 1 .. 01 
•• - Hot 81.a1ttoant 

R •• r~ •• ion equation 
(~ • a + bx) 

N.S. 

T • 12.1 + 4.2s 

Y • 1).81 + 1.,s 

y • 7.' + 2.2s 

T • 179.8 + 22.2x 

Y • 12.1 + l.lts 

N.S. 

N.S. 

N.S. 

N.S • 

N.S. 

T • 210.4 + 17.6x 

N.S. 

H.S. 

y • 9.4 + l.,s 

H.S. 

N.S. 

H.S. 

Y • -1.5 + 9.1s 

H.S. 

H.S. 

T •• " • .5 + O.0.3s 
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Th. ~alu •• o~ 'bt. ~or. raaced rro. J, ("0) to 170 pp. 

(8,) vitb a _an o~ 89.' PP., vbioh vorked out to 0.672 per ooat 

0.'. HCl ~ (r • 0.987**). 

Thi. tor. ~arted ~ro. 200 (8'0) to 1480 p~ (Be) vith 

a .. an or 994 ppa aooountinc ~or 7.47 per oont o~ tbe total X, 

(HCl K. 1 por oent oitrio &oid K, O.,H &DTA K, Morean K, 

O.OlM CaCl2 K, O • .5N HaCl K, Kn.x and ou.ulati~o K rel.a.o). 

'lb. Knex va. hiChly oorrelated vith boiling 1M RNO) K 

(r • 0.989**). 

~.2.1.'. O.1M HCl K 

Ttli. tractioD raaced tro. )0 (8'0) to 120 pp. (8,) vitb 

a .. an valuo ot 6) pp. and it va. 0.47) p.r oent to th. total K. 

Tho O • .5N HCl K va. hi.hly oorrelated witb O.lM HCl K 

(r • 0.97.5**). 

~.a.l.7. 0 • .5. HOl I 

Tho K •• ti __ t.d by thi. extractant rancod trom 25 pp. 

(.,0) to 110 ppa (&,) vith a .. an ~alu. ot 62 pp. and va. 

equal ~o 0.4" per o.nt ot tb. total K. Th., p.r cent oitric 

Maid ~ wa. biCbly oorr.lated vith 0.5M HCl K (r • 0.978.*). 



4.2.1.8. On. p.E e.gt 01'r1c •• id ~ 

Tb1. oon.titu.nt r.nced rroa )0 pp. (.,0) to 90 p~ 

(s,) with ... an o~ '7 ppm, .ooountinc ror 0.'28 p.r "Dt or 

total K. It w ••• isa1r1oaDtly corr.lated with Mor.aft ~. 

O.OlM CaC12 K. 0.5N N.Cl K. Kn.x aDd ou.ulat1y. & r.l ••••• 

78 

Thi. rorm yari.d rro. )5 (Sr) to 80 ppm (s,) with. 

~.an or 54 ppm which r.pr ••• ntfd 0.406 p.r o.nt or the tot.l K. 

~on. the differ.nt form., O.5N NaCl K wa. h1«hly oorr.l.ted 

witb 0.5N EDT A K (r • 0.906**). 

4.2.1.10. Mo£,ap & 

'rhi. co.pon.nt Yaried fro. 50 ppm (S'0) to 1)0 p~ (5,) 

with .... ao o~ 87 ppm whioh wa •• qual to 0.6,4 p.r o.nt or 

the total K. Th.re .xi.t.d .icnifioant corr~lation. b.tw •• n 

th!. ror. and O.OlM Oa012 X, 0.5M MaCl X, Xn.x and ou.ul.tiy. 

K r.l.a ••• 

4.2.1.11. Q.01" C.Cl~ 

Th. K .xtraot!d by thi' r.acent ranced rEOm ,0 ppm (510) 

to 70 pp. (8, &ad s,> with ••• an Yalu. or 51 ppm whioh rormed 

0.)8) p.r O.Dt or tb. tot.l K. Tnt. tor. wa. hi.bly oorr.lated 

witla ou.,latiY. K r.l .... (r • 0.882·.) rolloved by bea aad 

0.'. MaCl .I.. 



Tbi. traction ot X varied trea 190 (8
10

) t. ",0 p~ 

(58) with •• ean .alue o~ 86, pp. wbich worked out to 

79 

6.49 p.r oent ot the total K. Tbe Xftex traction di.~layed a 

.icniticant corr~lation with cu.ulati.e K r.l •••• (r.o.1'~**). 

The total K content ot .oil. varied tro_ 0.89 (s)to 

2.06 per cent (8
2

) with a .ean o~ 1.,) per cent. In .eneral, 

o~ the ten .oil ... ple •• tudied tor .ariou. torm. ot K, the 

.o~l S, (Hedu~alam .erie.) recorded the highe.t .alue. ot 

all torm. ot K except boiling N HNO, X, Knex and total K. 

me 80i1 5 10 (Melakadu .erie.) regi.tered the lowo.t .alue •• r 

Kn.x and total K and al.o K extraoted by water, M NH40AC, 

O.lM HNO). O.,H HNO,. boiling M HNO,. O.lM Hel, O.5N HCI. 

O.,N EDTA. 1 per cent citric acid, Morean'. rea.ent, O.OlN OaCla• 

ticantly with neutral N NH4 0AC X (r • 0.A42**). O.lM HMO, K 

(r • 0.771**), 1 per oent oitric acid K (r • 0.161**). 

Nor.an K (r • 0.611*) and O.01M Ca012 K (r • 0.611*) (Tabl. ~.). 

Tko .i.ple oorretation. worked out between CEC and 

otber K par ... ter. (Table 4b) royeal.d that the CEC wa. oorre­

lated ai •• itioa.t1y witb n.utral N HH~OAO K (r • 0.80,**) and 

boiliac 1M HMO, ~ (r • 0.767**). It alao diaplayed aiaoltlcaa* 

relatioD witb 0.1_ HMO, ~ (r • 0.6'9*), 0.,. HMO, ~ (raO.6S6*). 



00. p.r c.nt citric acid K (r • 0.6)6.), Kn •• (r • 0.702*) 
K 

and PBC (r. 0.642.). 

811 

'rbi. paraa.t.r rlln.ad tro_ 4.8 :& 10-' (S8 > to 7.6 :& 10·' 

(./1)'/2 (57) with a •• an o~ 1.1 :& 10-) (./1)'/2. Th.r. w.r. 

positive correlation. b.tw •• n AR k and otb.r K para •• tar. like • 
PBCk 1\ G ,,"",, . 
4.2.2.2. _AKo (A..,unt ot' K r.l ••• .cI or labile I) 

'rbe value. ranee<! t'roaa 0.15 (S9) to 0.7) •• /100 •• oil 

(56) with a •• au value ot' 0.42 •• /100 •• oil, bavins necative 

k 
relation.hip to PBC and K potential. 

4.2.2.,. Pot.ntial bur~erinl capacity (PBC
k

) 

Tha t'BCk valu •• varied t'ro. 11.19 (S9) to 11).0 (8,> 

with a •• an value ot' 66.2'. Thi. value va. corr.lated with I 

potential only (r • 0.942·.) • 

.... 2.2.4. Fr •• en'En cban,. (AG) 

The tr ••• nercy cbance value. raoced t'ro. -2596 (s,> t. 

-)9)8 oalori •• (52) witb •• ean ot -)OS, calori... Th. oorr.­

lation oo.triei.nt attained tb. lev.l ot .icnitie.nee only 

witb total &. 
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FIG. a/I RELATIONSHIP CURVES OF SOILS 
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FIG. 0/ I RELATIONSHIP CURVES OF SOILS 
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FIG. a/I RELATIONSHIP CURVES OF SOILS 
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4.2.2.,. Pota.h pot!9tial 

The •• valu •• raaced ~ro. 1.68 (8,> to 77.1 (8,) with 

a •• an o~ 32.,4. 

4.2.2.6. XL (Total a.ount o~ K in labile peol) 

Th. KL valu •• o~ .oil. vari.d tro.O." (87 ) to 1.00 

•• /100 •• oil (S6) with a .. an o~ 0.67 •• /100 •• oi1. 

85 

th. above valu •• ranc.d ~rom 0.11 (57) to 0.50 •• /100 • 

• oil (5,) with a .. an ot 0.25 •• /100 « .oil. 

4.). Pot'.sium tixinc capacity o~ .oilt 

Th •• xt.nt o~ K ~ixation at ditt.rent l.v.l. ot added 

K uDd.r varyinc incubation p.riod. and the perc.ntag. ot K 

t'ixed to that ot added K are pr"'Dted in Tabl. 6. Th. J( t'i&&-

tiOD tr.nd ot .oil. are pr ••• ni.d in Fie'. 5. ,a, and 5b. 

Th. added K 1 ... 1. r •• uli.d in .i.ni~ioaDt variatiOn! 

in K t'ixation. Fro. the data it va. rev.al.d tbat i l:Mre va. 

procr ••• iv. iDore'" in th. K ~ixation a. tb. concentratiOD .r 

added K incr.a.eeI irr..p.ottv. or .oil.. Wh.n th. per '.Dt It 

t'ixation va. oon.id.red, it d.crea.ad vith increa •• ln K 1 ... 1. 

in all .oil •• 

"'D& tb. incubation period., th. ~ixatlOD wa. tb. 

low •• t duriaa tb. t'ir.t day and the .... iDorea •• d wh.n the 
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FIG. POTASSIUM FIXATION (me/IOOg soil) 
5b GROUPING OF SOILS BASED ON X±SE 
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1noubation period wa. ext.nded to 72 hour. beyond whioh tbere 

wa. DO oon.piouou. iDOrea •• in K tisation. 

A.oae tb •• oil., tbe tisation raaced tro. 0.71 (~) •• 

1.5) •• /100 • (S6). The .oil S, tollow.d by 5, recorded tbe 

blah •• t value oC K tis_tion. On the oth.r hand, the .oi1. S8' 

S'0' S). 92 , S4 and S, .xhibitins .i.ilar tread in tisin. the 

added K record.d high.r valu •• ot X tixation than 8
9 

and 57 

between whion there wa. no con.picuoua dirrerenoe. 

The .i.pl. correl.tiona work.d out b.tw.en K tix.tion 

92 

•• ri.tie. (Tabl. 7) r •••• l.d tbat tbe K tix.tion w •• po.tti .. ly 

tntlu.nc.d by CEC (r • 0.6)6*), clay cont.nt (r • 0.648*), 

pota.b potential (r • 0.765**) and c.co) (r • 0.642*) while 

it va. nelati.ely correl.ted with _6Xo (r • 0.719*). 

4.4. Pot •• aiua .upplyigc power ot .oil. 

4.4.1. Ch.mical - lb, ou.ulatiye K re1 •• ,in, pow!T or .0ill -
.t.p-I 

The ..aunt ot K .stract~ by .tepvi.e .xtraction with 

0.01N HC1 and tb. Gumul.ti.e K r.l ••• ins pow.r ot .oil •• rt 

pr ••• nted in Tab1. 8, and Fi •• 6. 

Th. re.u1t. indioated tbat there va. oon.ider.bl. varia-

t10ft tn K r.l.a.tnc pow.r ot .ot1 •• Oen.rally, tbe quantity ot 

.xtraction to "tb .str.etton. In the 1.t .atractton, .ot1. 5, 
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TABLE 7 
USUL'f:i 01' STA"fISTICAL ANALYSIS FOR CORI~.L\TION BETVEFN X FIX,\TIOIf 
(X) AND ~ J~VAIL, ... BILITY INDICES ,~ND 01HER SOIL CHAR\CTFRI STIes (T) 

(n • 10) 

81. Corr.l.tion 
R.f~ ••• ion .qu.tion 

No. Y yariab1 •• 00.1'1'101.nt •• + b.) (I") 

1 • H2 O-K 0.009 KS 

2. N l'iH4OAC-K 0.289 NS ,. o. ur HNO,)-K 0.119 IfS 

4. O • .5H HNO,)-K 0.094 }liS 

.5. 1M HHU,)-K 0.511 NS 

6. O.lM HC1-K 0.1,)6 NS 

7. 0.5H dC1-K 0.116 NS 

8. 1~ 01tric aoid-~ 0.097 NS 

9. 0.5H EDTA-K -0.087 NS 

10. Morcan-K 0.082 NS 

11. O.OlM CaC.l
2
-i: -0.057 NS 

12. O.SN HaCl-.K -0.107 NS 

1,). Kn.x 0.52,) }liS 

14. Cu~latiY. r.1 •••• -K 0.02) NS 

1, • AR Ie. -0.0'5 NS • 
16. K

O 
-0.719* Y • 0.0968 - 1.25% 

17. PBck 0.664* T • 17.5) + 188.91x 

18. a -0.125 K9 

19. Total-K 0.)26 KS 

20. Pota.h pot.ntial 0.76,** Y • -".19 + 186.71. 

21. Clay " 0.648* Y • 25.12 + 25.,4x 

22. CEC 0.6)6* y • 25.62 + 42.88. 

a,. Or.anio o arbon .. 0.010 NS 

24. pH -0.2)6 NS 

2.5. CaCo, 0.642* Y • J .0.5 + 1.41t. 

• - Sicn 11'10a_ at .5 per o.nt 1 ... 1 .. - S~ aUi o AlIt at 1 p.r o.nt 1 .. _1 .5 - Not .1.011'10_t 

l\ 
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FIG. 
S 

34 

30 

,...·4 \"" .. ","; 
.' 

CUMULATIVE K RELEASE CURVES OF SOILS 
STEP-K 

S1-ADANUR S2-ALATHUR ~-KALATHUR ~-KIVALUR 
SS-NEDUMBALAM S6-PADUGAI S7-PATTUKKOTTAI 
Sg-MADUKKUR S,O-MELAKADU Sa-SIKAR 

t3 t5 17 
of extractions with ti tiC I 
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and 87 r.l.a.ed the hieh •• t (71.6 ppm) and 10w •• t (24., pp.) 

K r •• p.ctlv.ly. Soll. S9 aad 5
'0 

r.l.a.ed K up t. t.oth 

.xtraction whil •• oil. 9
" 

11 and S. r.l.a.ed X up to .l ••• atb 

.xtraotion and Sa and 8
3 

r.l.a.ed I up to tw.Lftb .xtraotion. 

By about tw.l~th .xtraotion, .o.t o~ the .oila r.l ••• ed • 

oonaid.rabl. quantity or X aad th.r.a~t.r the Quantlty or X 

r.l.a •• d va. low. 

Th. 80il. S~, 8, and 8, oontinu.d to r.l.aa. K up to 

1.5th .xtraotion. 

In r •• pect or oumulati.e K r.l.a •• pow.r o~ .011. it 

was ob.er.ed that tb. hieh •• t r.l.a •• va. r.oorded in .oi1 

56 ~olloved by 05,. 52' S" 58' 53' S4' 5 ,0 , 59 .nd 8 7 in 

d.or.aains ord.r. B •• id ••• the oumulativ. r.l •••• cur ••• 

were of Cobb-Doual •• ~uDCtion •• bovine a .ood ~lt with 

Y • asb 
(Tabl.8a). 

Si.ple oorr.lation .tudi •• b.tw •• n ou.ul.tiv. K r.l •••• 

and other K a •• ilability indio •• (Tabl. 4) r •• ealed that th.r. 

w.r. positive correlations with at.o.t .11 K param.t.r. 

at 
.xceptiQ8 PBC aDd pota.n potential vhere a n •• attve relation-

.blp .xi.t.d. 

'.~.2. ",lOCis.l-X 'HPRlyine RowIE 0' '011. by .xh.u,tiy' 
sroppin.-Mini pot .xp.ri .. nt 

Th. dry _tt ... yi.ld produo.d, tb. K coacea.tratioD and 

the K uptake •• lu •• tor .tx .uos ••• i ••• hort t.r. (lO d.Y.) 

.rep. ot ADT l1 rio. are pr ••• aSed ,. Tabl •• 9, 10 aad 11. 

96 



TA1U..a 8a 

COBB-OOUGl,..\S EXPOHENTUL. E\.tUATIOKS FOR mE CUMULATIV'a x ItEUtA.S. 
0,. SO'lL! 

So11 w .... f •• 11 .erie. 
Ezponentla1 equatlon 

No. b T • ax 

1 • Ad ... ur T • -.8.0 X'·71 

2. Alattmr Y • ,AJ., x,·e, 
3. K.latbur T • -.,.6 x'·7' 

4. Kl .... 1ur Y • "0.9 X'·72 

,. Neclu_a1&ll Y • 60.6 x
,

•
86 

6. Padu •• 1 Y • 63.9 x' .68 

7. Pattukkotta1 Y • 3,.0 x,·66 

I. Slkar T • "7.0\ x'·78 

9. Madulckur Y • )8.0\ x
,
•69 

10. Mel.kadu Y • 39.7 X' •72 

97 



d.or.a.ed cradually tor .v.ry .uoo.a.t •• orop both in oontrel 

a. w.11 a. in tb. I tr.at.d plot. tor all the aol1.. Th. 

r •• ult. indicated that tb. 1 ••• 1. ot K, .tteet ot aol1. and 

orop. and the int.ractton .tt.ot. w.r •• icnittcaat. 

~.4.2.1. Ift.ct or, 1),.1. aDd aoi1a 'ft dEl ..st.r 71'ld t( 
riC, Tabl. 9 

The l.v.l K
J 

oau.ed the bigh •• t dry ... St.r yi.ld 

(3.39 s/pot) ot ADT 31 rio. while the pot rec.tvinC DO X 

r.cord.d the lov •• t yi.ld (2.29 C/pot). Aaonc the .oila, aoi1 

57 produced the high •• t yield (3.93 c/pot) whtl. 5'0 r.corded 

the lowe.t yi.ld (1.74 C/pot). Th. dry _tter yi.ld record.d 

trom l.t crop to 6th crop reduced .1.nitic&ntly. Th. reduoti •• 

ot .uch dry .att.r tro. 1.t to 6th crop wa. to a tun. 0' 

37.2 per o.nt. 

Th. int.raction b.tw •• n cropa and K l.v.l. re •• aled tbat 

at all 1.v.l. o( applied X, the 1.t and 6th orop produo.d $b. 

biah •• t and low •• t dry _tt.r yi.ld r •• p.ctiv.ly. On the otber 

baad, irr'.peotiv. o( orop. X) and KO 1 ••• 1. r.aulted in tb. 

bieh •• t and low •• t dry _tt.r yi.ld. r •• p.ctiv.ly. 

Th. int.ract10n b.tw.1ft aoil. and K l.v.l. '."oured tb. 

dry matt.r yi.ld in all the .oil •• xc.pt in aoll. 5, and 52 i. 

wbioh 1:2 l.v.l r.aulted an inor.a •• 1n yi.ld. Irr •• peet1v. ot 

add.d I 1 ... 1 •• oila 8
7 

and 9 '0 produc.d the biChlat and lov •• t 

dry .att.r yi.ld. r.apeoti •• ly. 

98 
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TABLa , 

DRY NATTER TIELD OF RICE PL\HT <a/pot) - ltXH4USTIV~ C'ROPPDfG 

(M.aa .r tve replioati ••• ) 

SeU ..... or x Crep Crop Crop Crop Crop C CU_l.-
• oil rep _i ... 

No. .eri •• 1 .... 1. I II III IV V VI yi.ld 

1 • Adanur Ia ) .1" ,.0, 2.9' 2.8, 1.68 2.1, 16.80 
1:, ).82 ).70 '.78 ,.2' 2.68 2.3' 19.'8 

~ ,." ,.60 ".,) ".2, '.70 2.1t, 26.88 

~ ).,2 ).It, ,.2, ,.00 2.8, 2.,8 18.6, 

2. Alatbur K.o 2.06 1.98 1.95 2.08 1.98 '.78 11.8) 
Je , 2." 1.)8 2.40 2.1, 2.1 ) 1.90 1).61 

1(2 4.8) 4.19 4.0' ).2, ).'0 2.6) 22.0, 

x) ).68 2.,6 2.,8 2.,0 2.", 2.40 16. " 

,. )(alataur ~ 2.66 2.61 2.lto 2.,0 2.)8 2.1) '''.'8 
K, 2.76 2.61 2." 2.,8 2.4, 2.4) ".18 
Je2 

,.,It ).,8 ,."8 ).26 ,.).3 ).28 20.07 It, 4." 4 • .34 4.1) ).8& 3.,0 ).)& 2) .al 

4. Ki .. alur Ka 2.68 2.,,, 2.48 2.44 2.18 '.98 ,4.26 

X, ).0' 2.66 2.48 2.,0 2.)) 2.0.5 ".0) 
X2 ).2, ,.27 ,.16 ).00 2.,) 2.25 17.44 It, '.78 4.24 It .17 '.7' ).1) 2." 21.60 

,. H.du.,a1aa Eo 2.,& 2.66 2.42 2.,0 1.1e '.7' 14.07 
)[, )." 2.9) 2.78 2." 2.)0 , .,8 1,." 

K2 4.06 ).9) ).1' ).6) 2.98 2.18 20.,) 

~ ).98 ).8, ,." ).,0 ).20 2.,8 20.,0 

6. Paduaa1 Ko 2.69 2.86 2.88 2.7' 2.4, 2.0e 1, .11 

1:, ).6, ,.41 ).22 ,.00 2.7) 2.)0 18.27 

~ '.99 ).7' ,.69 .).,0 1.98 2.,e 10.", 

~ 4.60 "."2 "." 4.oe ,.)S 2.83 2).12 

Cofttd ••• 
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TABLE 9 (CONTINUED) 

Soil ._. fd 
X Crop Crop Crop Crop Crop ere Ou_l_. 

••• .011 1 ..... 1. I II III rv V VIP t1 •• 
•• 1'1 •• yield 

7. P_ttuk- ~ ).,' ,.49 '.'9 ,.1, 2.98 2.10 18.66 
kotta1 x, 4.46 4.)6 4.21 ).88 ).1, 2.)8 22.42 

~ ,.29 , .0.5 It.79 4.6) ).88 2.7.5 26." 

~ '.99 ,.,8 -.7- It.l1 ).88 ,.2, 26." 
8. tiikar 1:0 2.47 2.60 2.)8 2.1 ) 2.00 1.78 1).)6 

1t, ).71 ,.,4 ).28 ).06 2.38 2.07 18.011 

&:2 4.71 4.,4 4.)1 4.1) ).20 2.,8 2)."7 

JC) 4.96 4.8, 4.64 4.2' ).4.5 2.98 2.5.1, 

,. Madukkur ~ 1.6) 1 .11 1.09 1.'9 1.61t 1.2_ 8.,0 

X, 2.49 2.2" 1.48 1.62 1.,) 1.64 11.00 

JC .. 2.7' 1.82 1.6, 1.96 1 • .55 1.47 11.20 

IC, 2.81 1.81t 2.~ 1.~ 1.61 1 .... 2 11 • .5' 

10. M.lakadu JeO 2.11 1.80 1.)7 1.67 1.28 1.,2 9 • .5.5 

X, 2.)0 1.88 1.)8 1.70 1.4 .. 1.20 9.90 
X2 2.4, 2.07 1." 1.74 1.,It , .21 10.6, 

1() 2.92 2.22 1.6.5 1.76 1.72 1.)6 11.6, 

(Contd ••• ) 
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tb. b~.h •• t y~.ld aDd ~rre.pect~ •• or crop', th •• oil. 11 

oontinu.d to r •• l.t.r hlsh.r dry .. tter y~.ld tbaa tb. otber 

102 

Tb. K content in rice due to added K 1 ••• 1. dld not vary 

appreoiably &moue le.el.. How •• er, th. le •• l K, aDd KO 

numerically recorded th. bich •• t (1.78 per cent) and lov •• t 

(1.4, per c.nt) K content reapect iv.ly. S~ .. ilar ly th.r. va. 

no .tr1king difeerence o£ ~ cont.nt "ona .oil.. S01le S4 and 

S6 record.d ... ra~nally th. b~gh •• t and love.t valu •• re.peoti.ely. 

In the ca.e or crop., the K content in 1.t thr •• oro~. 

v~a .!anific.otly hiaher thaD the later three crop.. In 

gen.ral, th. J( content decrea.fOd tro .. 1.t to 'th crop .1_11ar 

to dry matt.r yi.ld although the trend and ... nitude ot .uch 

deer.M.e .ari.d in ditterent .011 •• 

4.4.2.,. Pota"iUiD up'ake by rio .. exhau,tt •• oroppigc (Tabl. 11) 

Application ot K incr ••• ed tbe K uptak.. Hov ••• r, the 

le.el. K) and ~2 were on par. ~ac the '0111, .011 17 r.co"" 

th' hiche.t uptake (72.7 iD./pot) accounting tor 165 p.r c.nt 

iocr.a •• in upt ... oyer .,0 (27.4 •• /pot). 
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TABLa 10 

POTASSIUM CONTENT OF RICE PLANT (PER CENT) _ &XtL\USTIV£ CROPPIIG 

(M.an of' two r.pUo.tio ... ) 

Soil _. of' • 011 J[ Crop Crop Crop Crop Crop Cr •• 
Mo. .ert. •• 1 .... 1. I II III IV 'Y 'YI 

1. Ad.aur KO ' .94 2.0) 1.68 1.21 , .05 0." 
)(, 2.01 1.98 1.88 1.28 1 .11 1.01 

I2 2.03 1.,6 1.89 1.29 1.18 1.eM 

K) 2.)0 2.08 2.00 1.,6 1.2, 1.1' 

2. A.1.tbur KO 2.14 2.01 1.90 1.25 1.20 0.,1 

I, 2.2, 2.1) 2.0iJ 1. " 1.2" 1.01 

~ 2.)1 2.21 2.10 1."0 1.28 1.09 

~ 2.'0 2.28 2.1, 1." 1.,0 , .,' 
J. )(alatbur KO 2.0) 1.95 1.15 1.23 1.16 0.91 

)(, 2.1, 2.09 1.88 1.)8 1.20 0.98 

~ 2.15 2.09 1.94 1.", , .2, 1.09 

~ 2.40 2." 2.1) 1." 1.3' , .20 

4. Jti .. alur Xa 2.18 2.09 1.84 1.26 1.01 0.16 

x, 2.26 2.2, 2.0, 1.4, 1.2' 1.01 

)(2 2.)6 2.29 2.18 1.48 1.,6 1." 

I, 2."9 2.)6 2.20 1.56 1.3' 1.1, 

,. .ecIu_ala. ItO 2.09 2.0, 1.94 1.19 1.10 0.19 

X, 1.19 2.08 2.00 1.,6 1.16 0." 
Ez 2." 2.21 1.10 1.40 1.25 1.oIf 

~ 2."6 2.31 2.21 1.,0 1.,0 1." 

6. Padu.ai "0 1.86 1.73 1.60 1.15 1.1, 0.', 

I, 1.89 1.8) 1.18 1." 1.20 0." 

~ 1.90 1 • at. 1.78 1.,8 1.25 0.11 

X, 2.06 1.,8 1.98 1." 1.1, 1.01 

7. P.t'ukkottai ItO 1.11 1.0, 1.19 1.16 1.01 0.19 

1t, 2." 2.2) 2.01 1." 1.11 0.9' 

Ka 2.lt6 1.,4 2.', 1." 1.19 1.1, 

~ 1." I.', 1.11 1.16 1." '.1, 

0. ...... 
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TABLE 10 (OOJITIHU D) 

Soil N_.ot .oil X Crop Orep Crop Crop Crop Crop 
No. ..n •. 1n.1. I II III IY • n 

8. Siatar Io 1.'9 , .28 1.18 1. 0It 1.00 0.1' 

1:, 2.01 1., .. 1.71 1.29 1.11 0.9' 

K.2 2." 2.1, 2.00 1.~" 1.21 1.09 

~ 2.1, 2.04 , .'" 1 • Ita 1.28 1.'9 

,. Hadukkur ~ 1.98 1.88 1.80 1.10 1.01 0.11 

k, 2.)4 2.10 2.04 1.)0 1.1 , 0." 
k2 2.ltO 2.)0 2.18 1.48 '.29 1.1, 

X, 2.1t, 2.)7 1.86 1.6) 1." 1 •• ' 

10. M.1akadu K.O 1.70 1.66 1 • .5) 1.01 1.01 0.69 

.1(, 1.9' 1.80 1.80 1.11 1.04 0." 

X2 2.04 1.98 1 .9.3 1.26 1.16 1.01 

X) 2.2, 2.16 2.0, 1.)' 1.28 1.18 

Particu lar. Mean .alu •• s ••• C.D. 
(0.0, ) 

1) ~ 1..,.1. kO &:, 1:2 1:, 
1 .42.5 1.,81 1.688 1.780 0.2'" 0.,., 

11) Crop. °1 °2 C
J °4 0, °6 

2.11.5 2.114 1.'30 1 • ".5 1.1a3 0.998 0.21t, 0.ltS9 

iii) Soil. 5, 8 2 5, Sit 5, 
1.,6 .. 1.6" 1.61t, 1.7" ,.6.57 0.179 0.,,, 

9, 17 88 ., ·'0 
1."'0 1.12" 1 • .507 1.611t 1 • It91t 
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1.t orop r.corded tb. hi&b •• t uptake (76.1 .. /pot) verkinc 

out to 24) p.r o.nt increa •• o •• r 6th orop (22.2 .. /p.t). 

In s.neral, tb. up,ak. o~ K p-adually d .. lin.d f'ro. 

,.t to 6th orop. Thi • .rollowed the .illilar tr.nd a. that of' 

Th. r.eult. o.r int.raction b.tv • .n crop. and K 1 ••• 1. 

rev.al.d tbat tb. uptake .alu •• deoreued _rsinally rith 

Que.r of' crop. hary •• ted. Th. dif't'.rfllno. a!DOng 1.t thr •• 

IDS 

crop. and later thr •• crop. va. almo.t becoming .am.. Similarly, 

irr •• p.ctiv. ot' crop., the uptake valu •• increaa.d marcin-lly 

with incr.aaad l.v.l. ot' add.d K. 

Th. cuau lat iva K upt ak. our ••• t'or the t.n aoil. ar. 

pr ••• nt.d in FiBS.7, 7a and 7b. Cobb-Doug1 ... xpon.nt 1al aqua-

tiona t'or the ouaulativ. K uptake by .ucce.aiv. croppinc vitb 

rio. f'or KO tr.at.ent. only are pr .... nted in Table 12 • 

...... ). "t'Qt cpt K.x and KnlZ u.td-'lbag.l"y. oroPP'M 
Tabl. 1,)· 

In all the .oil., applioation of' X pro.ot.d th. total 

uptak. of' X. Th. hieb •• t and lov •• t .alu •• ot' X uptake wer. 

ob •• rYed in .oil S8 (288 .S/pot) and .oil 5'0 (8' .. /pot) 

r •• p.oti •• ly. 



IG. , CUMULAnVE K UPTAKE BY SUCCESr~¥E 
CROPPING OF RICE (mg/potl . 
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CUMULATIVE K UPTAKE BY succi~:ssl{l~ 
CROPPING OF RICE (mg/pot) 
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FIG· CUMULATIVE K UPTAKE BY 
7 b SUCCESSIVE CROPPING OF 

3 

RICE ( mg/ pot) 

Sg-MADUKKUR 

5,0 -M ELAKADU 

123456 
Number of crops 

Ko-CONTROL 

Ki- Z 5ppm K 

Kz-50ppm K 

K3-75 ppm K 
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TABLE 12 

COBB-DOUGLAS EXPONENTIAL B~UATIOHS .... OR THE CUHt1LATrVE ~ UPT,utE 
BT SUCCESSIVE CROPPJ:IG 117m lUCK 

(Oontrol pot. only) 

Soil .II ... ~ .011 .eri •• 
Expon.ntial equation 

No. (T • ~) 

1 • Adanur Y • 64.7 ~.807 

2. Alatbur Y • 38.2 XO. 7O, 

3. K.a1athur Y • .58.2 xO. 7'5 

4. K.1.alur Y • "., xO. 841 

,. Nedullbal_ Y • ,8.2 il·8~ 

,. Padu.a1 Y • "'.' XO.
819 

7. Pattukkottal Y • 81.2 ~.7'" 

8. S1kar T • 61.1 XO. 76O 

,. Iftadukkur T • )6., XO.829 

10. Melakadu T • ,2.4 XO. 7," 

112 
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TABU " 
.u.',r"6'if 01' K..x RJ£DUCTION IN SOI1.S 4FTgR SIX EXU;\USTYV£ CROPPING OF 

RICE 

So11. 

..wIanur 

Alathur 

~.latbur 

~l .. alur 
Nedu.t».l_ 

PaduC·1 

Pa'tukkottai 

;:iik.ar 

Maduk.kur 

Melakadu 

EAT t.H r OY Kea 

"il. 

Adanur 

Alathur 

(Value. tor control pot. only) 

Kelt initial Mean ae. at'te .. aea reduO'i .. 
-a/pot aia .rop. 

.. /po' we/pot Pe ..... , 

66.0 16.0 ,0.0 ,'.8 
99.0 )7.0 62.0 62.6 

99.0 )1.0 68.0 6S.7 
10,.0 61.0 '''.0 41.' 

'7lt.0 9,.0 79.0 ~'.1 
108.0 72.0 )6.0 )).) 

6).0 57.0 6.0 9.5 

78.0 48.0 ,0.0 ,8., 
"2.0 )0.0 12.0 28.6 

18.0 12.0 6.0 "., 
Ti\BLt:: '3 <a> 

A~D Kne. U&EU or SUCCKSSIV~ CROPPING OF RICE -
EXJIAUSTIVl CROPPI~G 

(Mean ot two replication.) 

Tot.l-I X.x K added Kex Knez Pereen-
K atter to all u." u.ed 'a •• or 

lo .. el • uptake au aix .. / ac/ Kn.x .. /pot orop. crop. pot pot "a oct 
•• /p.' ../po' 

Ko 2.52 16 50 202 80.2 

K· 
1 

)16 )6 90 120 196 62.0 

112 ))2 86 180 160 172 51.8 I., ).)8 116 270 220 118 )4.q 

Ita 187 )7 62 125 66.8 
1(, 2)2 '7 90 ,,, 100 "'.' 
K2 299 7.5 180 2cM '5 ".8 
~ ,22 117 270 252 70 2'.7 

Con'd ••• 



\ y"''' 

11~ -.. \ ~ 

1' .. 1.& ,,(.) (ooIlftJlUm) 

K TOtal-K It.x J( added 1(." 'Kn_x ... reea-
.. 11. 

1"'81. upta". atter *0 all u.ed va. t ... fd 
lie/pot .1a: .1x rae/ rae/ Kft." 

crop. arop • pet po* ••• d 
.llZIS • lIZ2! 

~alatbur KO 22.5 )' - 68 '57 "., 
K, 2~7 88 90 101 146 ,'.1 
112 ))) 91 '80 188 145 4'.5 
Il) )50 '2' 270 21t8 102 29.1 

Uvalur Ilo 226 61 - ~~ 11)2 ao., 
~, 226 114 90 al '45 '~.2 

1(2 250 1)9 '80 ,It, lot. 1t,.6 

~ 26, 1916 270 181 84 ".7 
lfecsUllllbal .. )(0 222 95 79 "') '''.4 

K, 2" ,,2 90 1'2 ,41 ".7 

~2 )09 173 '80 181 128 4,.1t 

~ )27 214 270 2)0 97 29.7 
Padu •• 1 KO 222 72 - )6 186 83.-' 

", 249 122 90 76 173 69.' 

)(2 272 168 180 120 158 ,6.8 .., )06 182 270 196 110 )5.9 

.a1:1:ukkottai Ka 290 57 - 6 284 9'.9 

K, )16 67 90 86 2)0 72.8 

K.2 )6, 91 ,80 1.52 209 .57.9 

K) )80 ')) 270 200 180 47.~ 

.;;iikk .... r Ko 152 "8 )0 122 RO., 

~, 18,5 88 90 80 '0.5 ,6." 
1(2 215 ,)6 180 122 9' It,., 
~ 260 ,66 270 182 78 )0.0 

NMcIukltur ~O 114 )0 12 102 89.' 

I., 190 36 90 96 " "9.' 
1t2 210 96 180 126 8 .. '0.0 

k) 220 ,68 270 1~1t 16 ,It., 
IIt.Iekechl Eo 126 '2 - 6 120 ".2 ., 148 6' ,0 Ita 106 7'.' 

I.a 17' 114 180 lit 90 ".1 I., 211 ", 270 ,,2 79 ".It 



It wa. a1 ••• lNI ....... ttaat witbout added E (ICO)' tb. 

K ••• aN -., tb ..... p ra ..... 1'..- 6 .. I .. t ill •• t1 ',0 t. 

" .. /pot 1n .oil 5,. Tb. abo ... par ... t ... inorea.ed with 

l.nor ... int: 1 .... 1. or added. i'.. 'lb. hiabe.t .nd lov •• t ... lu •• 

w.r. r.oorded in 58 ())6 .. /pot) .ad in 8
'0 

(126 .a/pot) 

r •• p.cti ... ly • 

•• tb. K 1 ... 1. incr ••• ed in all the .oil.. Th. d.cr •••• ot 

Kn.x with incr.a.~ ot K l,vel. va. the high •• t in .oil 5, 
(13' -./pot) end low~.t in .oil 59 (26 -a/pot). 

4.4.4. Corr,l.tion .tudie. 

The r •• u It. of .i.pl. correlat 10n. betwoen cumulat 1vo 

dry matter yield and cu.ulative K uptake .. alu •• on one hand 

and the variou. K availability indice. on the other band are 

115 

turni.hed in Tabl •• 14, 14a and ,4b. Vith the cu.ulativ. dry 

aatt.r yi.ld, th. Kex u.~ gave th~ highest po.itiv~ correl.-

tion (r • 0.717.*), vhile p.r c.nt Knex u.ed va. negeti ... I" 

oorrelated (r • -o.'o~.*). "ith cumul.tive K uptake alao. 

k.x (r • 0.86,.*) and per cent Kn.x u.ed (r • -0.6)2**) v.re 

oorrelated po.itively .nd nocatively r •• pecti .. ely. 

_ .,. Pot .IR,ri_m to ,twx tbe £"0001' of rice to add.d K 
in ditter.gt .oil. 

lb. data rl •• rding the yield, cont.nt .nd uptake or K. 

oorrelati.n ,tudi., betw.en ditr.rent .xtract.nt. tor K and 
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TABU: 14 
ilESULTS 0)' STATISTICAL ANALYSIS FOR COlUttLATIOH UTVEEN CUMULATIY. 

DRY MATTER YIELD (Y) AND DIFFERENT It AVAIlABILITY DlDICD (X) 
EXHAUSTIVE CROPPDIG 

(Il • 10) 

au .• Oorrel.'U ••• a.er ••• toa oqa.ttoa Y 'Yari.ble. oo.ffio i.at No. 
(r) (Y • a + ba) 

1 • K2O_1t 0.014 MS 

2. N.utr.l M NH~040-X 0.)79 HS ,. 0.1. HC1-1{ 0.)91 HI 

4. O."x HC1-k 0.,,1 •• ,. O.lM HNO)-K O.,,~ .5 

6. 0.,)( HNO,-)( 0.)96 IfS 

7. o • ,)f ED'l'A-K 0.216 IfS 

8. 0.511 M.Cl-K 0.,68 !IS ,. 1 per oent oitrio aoid-K 0.'71 NS 

10. 0.01M CaC12-X 0."92 NS 

11. If HIIO,-K 0.,86 )fS 

12. XIl •• 0.56, IfS 

1,. Cu..alati .. e r.l ••••• X 0."79 •• 
lit • AM k 0.~79 •• • 
". _ D. )(0 0.072 JlS 

16. PBck 0.1" )f8 

17. 60 0.128 JlS 

18. a potenti.l 0.099 _8 

". Tet.l-~ 0.188 liS 
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TABLE I.a 

RESULTS or STA.TISTICAL AMLYSIS POR CORBIATIOII 1IE1'V&P CUJItUUTIVK 
X UPTAKE .\ND DIFFEREHT It I'\VA,IIA8ILITY IHDICltS _ BXHAUSTIVE 

CROPPING Cn • 10) 

51. Oorre lat ion R .. re •• ioft equatin 
Ho. Variabl •• oo.t1'lol _ t (y + luI:) (r) • a 

1 • H2O-X 0.071 IfS 

2. ,N.ut~! If MH~OA.c-JC 0.3el !IS ,. o .1,N HCl-X: 0.:J11 HS 

If. 0 • .5.N Hel-K 0.431 N'S ,. o • 1 N RNO,-x: 0.'14 If. 

6. O.,N HNO,-X. 0.,07 XI 

1. O.,N JWTA-X. 0.", N'S 

8. O • .5H HaCl-X 0.)09 HS 

9. 1 per O.Dt oitric &oid -.I: 0.", IfS 

10. 0.01M CaCl,-1: 0.466 Ifl 

11. N HNO,-JC 0.44'7 HI 

12. XII.x 0.4.).5 MI 

1). eu.u at loy. r.l .... -K 0."04 )fS 

14. A.R k • -0.418 HS 

1, • _I::J.Xo 0.04, IilS 

16. PBCk 0.0', Ifa 

17. 1::,0 0.137 •• 
18. .I: poteatial 0.007 If8 

19. Total-X: 0.1911 KS 



118 

TABLE "b 

WtSULTS 0' ST,~nS'lIC.A.L ANALYSIS JP'OR COR.RP:LATION 8ETWZa CUMULATIYa 
DRY' ... TrEa YIa.D AMD I •• , b.a UIED AJID P&RCENT40. or I •• a _ 

&lUL\USTIVt: CROPPI .. (a • '0) 

Sl. CorrelAttoD a.cre •• ioa .quatt .. Variable. oo.nt.teat No. {r} (T • a + 1Ia) 

1 • &.x u.ed 0.717·· Y • 12.2 + O.O'a 

I. Ia.x u.e 0.226 •• ,. ~ .~ box -0.,0' •• T • 22.1 - 0.10. 

T.A3LE "0 
Im$1LTS 01' STATISTICAL AMALTSIS FOR CORRELATION BftW'J:Df OUNUUTIY£ 

K. UPTAKE AND K •• , ltD.x USED AND PERCENTA.G~ OF Knex - EXHAUSTIVE 
CROPPING (a • '0) 

81. Variab1 •• .0. 

1 • It.x ... eeI 

2. Ita.x u.ed 

,. " o~ Ka.a 

C ...... lati.a a.cr ••• t.a .quatt •• • •• Nut_t 
(r) (1' •• + lut) 

0.86,·* T • 164., + 0.12a 

0.121 HI 

-0.,,2** l' • 427.9 - 2.'7. 

•• - 8tpUtO&Dt at 1 p.r •• at 1_.1 

•• - Not .1cDi~lo .. t 
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.rai. aDd .tr.w yi.14 b •• id •• X upt.k. are pre.ent.d i. 

Tab 1.. 1,. "'. 1 'b , ,6, 11. 18. 19, 20, 20., 20b, 200 alMl JOct. 

It ., • 1. gr.ip !pSI • tnY yl'ld' 

It. , • 1 • 1. Gni' li'ld ( 1'U 1. ,,) 

Applioation ot 1t2 aad x.,. 1 .... 1. bei. on par ~.i.t .... d 

bi.b.r crain yi.ld tbaa tb ..... t. Tb. tr .. t •• ,t Ko r .. ol'di .. 

nu .. rioal1y 1 .... yi.ld w •• 0. par witb 1:, 1 ... 1. Vitia r ...... 

to .... iD yi.ld, tb. t.n .0ill t.ncleel to b. i. ttar •• dUt.r.' 

croup.. Th. .eri.. ot •• il. - S,. 87 .Dd I, roo.nh.d tla. 

hiebe.t yield ~ollowod ~y .erie. ot .oil. - 8'0' 5,_ S,_ 5, 
and 86 aDd the •• ri •• - S4 arad .2 in d .. r."iac order. 

Th ..... ult. ot i.t ... action b.tw •• n .oil •• ad I: 1 ... 1 • 

• n erai. yi.ld ...... led tb.t, ,.il ., urad .. X,, 'lt2 and X .. 

1 ••• 1., •• i 1 8
7 

uDd.r X, 1 ... 1 .. rt'o~d b.t tor tban otb.r 

'011,. OD th. otb.r baIId, .. dod X 1 .... 1. did Dot iIlOI"OI" tb • 

.... i. "i.ld i •• oil. 5, ADd I,. a." ..... , tb. 1",.1 X2 in .011. 

S, .!IId S2' X, 1 ... 1 in .oill Sit _ Is and 8'0' K,_ 1 .. e1 ln 

lOll, .,_ 8
7 

and " r •• ourld the c .. ain yi.ld in •• n ... &1. 

1t.,.1.1.1. 8I'ROP" typ!tl'9! 

Th. p.rto .. _no. or AD'!' " rl0' uader .aryinc It 1 .... 1 • 

• 1 ... vith .... poa •• tuDOtl.n., equationa, ~ .&1u •• , actual 

tad prodiot.d "i.ld. 1. ditt.r.,t lOll. are pr •••• ted lD 

Tabl., "I aad "It I'" tb. r •• pe., •• arY •• t.r tb •• tt .... 011. 

are dep'" ed ,. Pi... • aad I •• 
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TABLE " 

GRAIN TDU> OF 4DT 31 RIC It IN C/pot -
POT CULTURE 

(M.a. or two repl1oatl.n.) 

S8.11 X 1 • .".18 

110. )i_ • or Xo X, X2 X, X~ M •• 

• 011 
.... i •• 

1 • .\danur 2'., "." "7.' 21.' '7.1 ,".1 
2. Alatbur ".0 21.4 ".7 16.0 ".9 2" .0 ,. Xa,latbur ,0.0 20.0 4'.9 26.6 "".7 ~., 

4. Ki."a1ur U,., '3.6 ,0.5 3".0 32.7 2'.9 ,. Meclu.al.aa ,6." 39.6 ,0., ".6 '7.' ".0 
6. PaduCa.t ,2.1 37.6 ,8." 26.7 32., 3'.~ 

7. Pattukkottat 29.1 '''.7 4".0 " ." " .1 ~"., 

8. 8ikar 28.9 ,0.' 1t7.4 50.9 ,0.6 " ,.6 
9. Madu kkur 29.7 "'.' 51 .9 "., 70.1 _6.7 

10. N.lakadu ".6 2".8 "." "1.7 3'.2 "., 
M ... 28., ,'.0 "'.0 ".1 4" ., 

Part iou lar. S.B. C.D. (0.0,) 

.1) ~ 1 .... 18 1., '.7 

.11) So.11. 1., ,., 
iii) Zat.raot1oa 

Sell. It X 1 .... 18 " .1 11.8 
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1 N ~ I It'; It'; c-\ .. .. ~ It'; '" N -- ... '" ,. 1"\ ~ 

,~ It'; '0 It'; c-\ .. .... .. .. .. 0 N .. ., ... ... 11\ 
• • • • • • • • • • • • • • • • • • • • 

t; to- '" \C GC It'; .. to- ..., N W '" • ~ " 
0\ \8 2 It'; ~ 

It'; • 
N '" '" N f"\ .. N ~ N '" N C\I ~ f"\ ... N 1"\ • 

" • 
~ I • t ~ c! H .. a 0 ~ oil It'; '" ~ \C - '" '" '" g '" ., t- '" 10 .. 0 to 

~ .. C""I C""I '" .. ... 0 '" t- c0- t- (!\ ~ It'; \C) '" It'; It'; 0 '0 
en i • • • • • • • • • • • • - • • • • • • • ... ... ~ IIf'\ ... - t- '" - It'; IIf'\ '" 0\ 0 - '0 oil ., t"'\ 0 .. ~ ~ • C\I '" 4 N n - N C""I - '" N tit .Jtt C\I Jt - ... '" t'\ 
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~ (!\ t- 0\ 0\ 
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~ .... M 
Ij + + Jt 

iiJ 
t I 0\ 
N 

+ I'M '" It) + .. M • 
• C 

trJ.::t M 0'1 GO M "" + " ~ I! 4 0\\0 GO "''''N.::t + con .... NO-'" N ... NN n N",", 
0 8,; IIt'\NNt- .It It';tC N .It -0'1 
rJ) • • .G"-

• - • \D 
• -0 

• :I 
t-- '" • -0", • '" \0 • 

III tit N""--N --""-tit N -0 
0 

l • • n " ,. - ~ >- )oe ~ .. 
;&2 s.. 

~ ~ e ::I ., .. u u ... ... .. ... • • • • .'14 .a .D c C ... 0 .... ::J 8 j ~ 0 z .. 
0 0 
~ 0- * • 
!; - 0 * • • ... • • • • 
0 • A " 

, 110 l 
:l II II ... ... 

S 0 ", 'll !/) 'fj .. 
tlo ., 
~ I . ., 
~ ~ Ii U) i U) ~ 

7- 2: Z 

~ " • • • ~ It ; • Co) !. • • • 
~ • • • • 

• a (I) .. .. , , j Ie .. .. .. ." t" In 

'" 
~ I .. ... 

" 0 ... ~ " ell " ... · .. Ie , .a .a 
I ! J:I .. .... .. ~ • , 1-: • ~ :1 ... ~ a ill .. < ~ 

... ... . • • • • 

.II .. II r\ .. 
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1 '" ~ '" C"'\ ... .... '" Ie P'\ .. -.. .. ., P'\ .. l~ It\ .... 

t .. .. ~ .. 0\ .. .... .. '.0 0 ... '" '" '.0 C"'\ 0 .It .... .. 
• 0 • • • • • • • • • • • • • • • • • • • • • 
t; ~ 111"\ .. til ... jI'. 

'" ... aD .., .... ... '" 0 : ~ " It\ r0- o 
N '" .. '" '.0 ~ '" .. .It 11"1 N '" .. .", P'\ '" fI'\ .. 

3 • "f4 
~ .. 0 '" '" " 

.II \Q Q N C"'\ '" N C"\ i, ... , 110 It\ .. '" ... 
"f4 ... -.0 -.0 po 0\ .. .. C \0 ~ .. '" It\ .... ... 110 N 

I • • • • • • • • • • • • • • • • • • • 
0\ ... 4 po C"'\ aD ~ .... ~ 0 '" C"\ CID po 

~ '" ... l"'\ .. '" .... (II C"\ .. '" '10 N .. '" N .. '" C"'\ C"\ N l"'\ .. C"\ • , • • • • • • • • " • • • • • • • • • • • ., , ~-~~"'O"NC"'\"~-NP'\"~"N~~ ~ W W W W ~ W W W W ~ ~ W 

C"'\ 
N 

0 ~ ~ '" ~ at' N • '" I 10 .... 0 f"\ 
• • • 

(;) 0 I 0 
M .. C"'\ 
C"'\+14 

'" \0 8t11 .. MN + 14 + M + 14 • til 4' 

• a 'l~ "C"'\ .. ~~ '" !! t'-C7\ +N ~CIl 
~.;(> ~N ", ... ... ... 

0" -- .... '0 '0 0.. t'- - «l • ~ .. o • 
• ::s 

NO NO NOO C"'\O 

~i • • • • ... ... Iio-I ~ 

~ It ~ • u ... • ., -.4 • ... c C .A a .... • j :3 ::s :l IQ'- U 

• • u .. 
c ... • 
~ .a i 'R 'f) ~f) .. en , • oz: • -.4 :II: .. (.) rI) 

u • c 
Z I U • 1: ~ ." 'n ~ l1li I • ,e • z: z 2; "" • til 

I ~ • • • • • • • • • 
J • • • • -c :n I tit l1li : , ... • ... ... 

"J en VI en rn 

~ 

-= ... 
0 ! .. 
• .. It :I 0 ... I ... ~ 

:3 1 .. I • .lit 

• II 50. ... i 
Ii t ~ ... J 

, 
1 .. 1 004 

• .. I z. If 0. 0. 1ft Z 

... .. . • • • • • • 

.. I 11\ ~ ... • ~ 0 .. 
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TABLE ',b 

OPTXHUN LEVELS OF K AND THE CORRESPONDING YIELDS 1M DIFFERENT 
SOIL SERIES (POT CULTURE) 

Soil -_ er .oi1 Pby.i._l ......... pal .. yi.eld 
)f •• ... t •• opttllU • 

1.'Y.1 ot K a/pot ka/ba 
(kc/b,a) 

1. .Ad an ur ,It .18 "2." ,618 

a. Alatbur ".69 28."1 '7" 
). Ka lat bur - -
4. E.iyalur - -,. H.du_al_ -
6. p~u.&i - -
7. Pattukkot*ai - - -
I. Sikar -,. Maduklwr '7.00 '2.00 '86" 

10. Mel.klldu -



RESPONSE CURVES FOR DIFFEREN-rr';sBlts 
(POTCULTURE) 

Sf-ADANUR 

~:27.524+31'2098x-19.2164x2 
+2.9758x3 

" Y: 25·43+ 3·594x 

S2-ALATHUR 

~:11.425+30.5139x- 16.822Sx2 
+2.6224xl 

~- KIVALUR 

It. 
Y: 16.13 +0·097 x 

150 200 5 
~O levels Kg! ha 



;. RESPONSE CURVES FOR DIFFERENT SOU 
( POTCULTURE ) 

70 ~=27.49 +0·169 x 

Sg-MADUKKUR 

¢=27·51+I.009x-0.OI25x2 + 
0'00004x3 

" Y=28·77+0·128x 

~O-MELAKADU 
"-Y - 30·47 +O'048x 
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For .oil. 8
" 

s. and 5, tb. oubio r •• po ••• tUDotion. 

were pro.ed to be the b •• t tit ba.ed Oft tbe hi.bo.t .' ~aluo. 

For .oil. 5

" 

84 , 97 , 58 and 8 ,0 , linear ".otton. were t ... d 

to b. tbe be.t tU:. Tbere VU DO ro.poll •• tor added K i • 

• otl. 5, and 56. 

ror .011. 9

" 

S2' aDd " tbe pby.ioal optl.u. le ... l • 

• ~ ~ were ''', 66 and '7 kc &2o/ba r •• pooti ... ly. But tor .oil. 

S, alon. ill rield trial. both phy.loal and .oono.io opti .. ot 

.& were ooaaputed aDd report.d under ... t 10n 4.6.4.".,. 'lb. 

corro.pondinc .a:Jd.IIU. cratn yi.ld ot ADT " rioe tor opt1 ... 

1 ••• 1. ot K, ,4 (s,), 66 (S2) and '1 kI/ba (89) were ,618. 

l1" and 6864 kc/ba re.pect1 ... ly. 

For .011. S,. s". S1' 8S aDd ' ,0 11n.ar tUllot10D va. 

ob.erYed to b. the b •• t tit and beno. no phy.toa1 opti ... va. 

worked out. 

".,.1.2. S'EII Yi.ld (Tablo 16) 

A.ODC the K 10 •• 1. triod, )(2 and )(4 reoorded bieher 

.tr~w yi.ld. thaD K" )(0 and )(, 10 ... 1. wbiob w.r. on par with 

eaoh oth.r. Solla 57' SS' 59' 8
" 

8, and 8 '0 v.r. OD par, but 

tbe .oil. 8
7 

aDd Ss in tho abo .... roup were roulld to perl .... 

bett.r tban the r •• t .1no. all other .oil. e.o.pt ., a~ &1 

vere alao OD par. 
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TABLa ,6 

STRAW YIELD OF 4D1' " .:ICI: 1M a/p.' - POT CUL1VU 

(Nean of' tvo I"eplieationa ) 

Soil l( .lnela 

••• 11_ • of' K., K:2 1(, &:., 11_. 
.. il 
•• 1"1 •• 

1. Ad anu I" 46.1 ,6.4 49.' "., It ... 2 "'.2 
2. Alathur 26.9 28.4 ,0.0 27.5 '9.4 ,It.It 

,. blathur ItO., 39.1 47.1 )4.2 46., It,., 
4. Kiyalur ,).4 28., )9.7 ,4.0 "'.7 " ... 
.5. If ec:Iullba1all 48.9 )6.0 It)., )8.7 )7.2 "0.8 

6. Paclu.al Its.1t ,8.1 It4., 41.6 ,6.8 It,.8 

7. Pa'tukkottal Ito., 41.8 6'.5 61.9 "., ,2., 

8. Slk.ar 4,.2 .. ,.6 "., ,8.0 49.7 ,0., 

,. Madukkur It,., 56.' ,4.2 4,., 1t2.0 48.8 

10. M.lakadu 1t".2 '9.7 46 ., 4,., 48.2 .. ,.0 

N._ 4,., 4'.0 49.' 42.6 a.6 .0 

Part leu lara S.E. C.D. (0.0,) 

1) It 1".18 2.2 6.1 

li) Soil. ,.1 8.7 
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rhe X_ and Ia 1 ... 1. betnc Oft par tnduoed b'-ber aptake 

tban XJ and K, betw •• D wbiob tber. wa. DO ditt.r.n.e. Tb. 

10w •• t uptake va. r.corded in KO le •• l. Tbe .. tl •• " S, aDd 

s. p.rtor.ing .i.ilarly reoorded bteber uptake or K tban " 

aDd 8, wbiob in turn wer •• up.rior to .'0' S~, 8, and ',. Tbe 

re.ult. or int.raction b.twe.n .oil. and K 1 •• 01. ro •• aled 

5" ~, and 5 ,0 • In .oil 5" tb. K4 1 ••• 1 tollowed by K2 

!ncr.a.ed the uptak.. In the 0 ••• ot .011. 54' 57 and as 

hieber l.v.l. ot K pro.oted tb. uptake wbil. lover l .. el. 

r.duced the .a... Th. r •• t ot the .oil. did Dot toll .. a 

recular pattorn in K uptak •• 

4.,.2.2. Uptake 0( ~ 19 .tray (T~l. 18) 

Th. 1 ... 1. ~4 and K2 beinc oa par reei.t.r.d htcber 

uptake ot K in .traw ,ban X)' X, and KO -.on. whiob K, and 

Xo r ... in.d on par. The .ail. 8" 57' 8a and " b.ba.i •• 

• iailarly reoorded btcb.r uptake ot K thaa •• il. S2' 8, and 

8 ,0 wbicb in turn recorded htcber uptake tban •• 11. 8, •• , 

and S~. 

Th •• tteot ot I 1 ... 1. OD total uptake ot K wa. oon.,t-
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T4BLE 17 

POTASSIUM UPT~!: IN GRAIN IN .. /pot - POT CULTURE 

(H.an of' t"o I".p 110 at lou) 

\JC In.la 
&011 

lC
O I, I 2 I, x., Noaa 110. .... \ oC \ 

•• 11 •• 1"1 •• '\ 

1 • Adaaur 248 3" .... , 189 373 ,a1 

2. 41atbur 7' 150 .181 1)6 322 192 

J. Kalathur 216 270 386 2'" 398 30a 

It. K.1Yalur 141 12" 252 3)2 30, 231 

,. Kodumbal_ 277 282 264 221 26, ,62 

6. Paduaal 276 249 288 207 286 261 

7. Pattukkottal 181 281 ,79 '92 481 ,4, 

8. Slkar 196 242 )89 457 )66 3)0 

9. Madukkur 191 246 499 2,) 606 ", 
10. Holakadu 2)6 2O) 280 )1) )09 268 

H._ 20) 2,0 )It, 274 371 

Part1cu1ar. S.E. C.D. (0.05) 

1) JC 1 .... 1. " )6 

11) Sell. 18 " 
111) IDt.l"actlon 

So11. x JC loy • .t. Ito 113 
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T~BLE ,. 

POTASSIU,\! UPTiLKl': IN STRAw IN IIIIpot - POT CULTURE 

(MeaD o~ tvo replicatioaa) 

'x. 1 ••• 18 ~ Soil "-

.No. N ... or ~ ~o Il, Jt2 It, It, M ••• 

• oil .eri.~ 

1 • Adalur ", 70' 7" 612 70' '62 

2. 4lat bur '97 469 811 4'7 622 '" 3. X..latbur '77 40, ~89 4" 618 '" 4. Ki •• lur 274 280 ~74 ~'7 67' '28 

,. l'edullbal" ~'O 4" ~'O 460 ~82 ~'9 

6. Paduaai 460 432 ,6, ,42 702 ", 
7. Pattukkottai '91 48, 829 692 73' 626 

8. Sikal" ,86 ~76 69' ,84 808 ,8, 

9. Naduklwr 3,6 ,,6 718 132 51' ,a9 

10. N.lakadu ,62 '98 '3' 569 7~1 ,21 

M.aD '00 "6' ,,2 ,,2 670 

Particular. S.I:. C.D. (0.0,) 

i) It le •• la 26 7' 

11) So1la ,6 '0' 
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TABLE 19 
TOTAL UPTAKE OF POTASSIUM Zit .. /pot _ POT aJL'nJU 

(M.an ~ tvo ... plio.tio.) 

\K 1..,.111 
Soil 
Iio. _.et ~ )(, &'2 I, &., Mo_ 

aoil aori •• 

1 • Ad ..... 799 10" 1~ 806 1077 988 

2. Alathur 472 618 891 '92 9'" 703 

,). J(.latbUl" '9.3 672 874 67' 101, 166 

4. Ii •• 1u .. '" ,eM 72' 769 981 "9 

,. Itodu.b.laa 727 787 714 681 7" .", 

6. Padu.at 741 681 849 749 964 796 

7. P.ttukkottat '76 766 1208 1084 1216 970 

8. Sikar ,81 718 108, 10)9 117' 919 

9. Madukkur ,47 902 1217 985 1188 967 

10. Molakadu '98 601 816 881 10,0 789 

Noaa 60, 720 9,8 826 10)' 

Particulara S.E. C.D. (0.0,) 

i) I 1 ••• 1. " 100 

ii) Soila ,0 ,'', 



iac orel.r. 

~nc tb •• oila, the total uptake raaced ~ro. "9 t. 
,Ia .. of' K/pot. Tb •• oil. 8

" 

-7' ., aDd Sa b.i ..... par 

r.llUltled in hi.h.r "pta... How .... r. tb. 1.t tbr •••• ila " .... 

t'ouad to reai.t.r hiaher uptake tban Sa which in turn wa •• a 

par with the r •• t ot' .oil •• 

132 

4.'.3. Corr.la'io, .'y41 •• 'OE """triac "i'&bl' IX'ra,'apt 
t'or a.allability 

.oil ... pl •• ot' the 10 .. Jor '011 .eri •• wa. oorr.lat.d with 

.ra ln aad .traw yield. ot' A.DT 31 rio. oa oa. hand and with 

tb. uptake in .rain and .traw and total uptake of' K Oft the 

oth.r hand. Th •• i.pl. corr.latioae alone with r.czo ••• loft 

equation. art t'uEni.b.d in Tabl •• 20, 20&, 20b, 200 &ad 2Od. 

Th. r • .ult. at' correlation •• ad. b.tw.ea crain yitld 

aad dt..t:t.E.nt K. a .. ailability iodic •• 'uca •• ted tbat tb. neutral 

• KH40A.o va. 'i&niticantly corr.lated with crain yi.ld 

(r • 0.6,6.) •• r.a. the ll. G .alu •• w.r .... ati •• l,. oor ... lated 

(r • -0.6".). Wh.n th. K a.MilAbility indl0 ••• 'Et .orr.lated 

with K uptake 1n .rain, tb. boil!n. 1M HNO,-I (r • 0.8,2·*) 

aDd a.utral K NH40AO-K (r • 0.640*) .,r. '1cait'1caat. 

AIM •• th • .I. a.&il&bility iacU.oI ••• rr.lated wit ... traw 

yi.lde &Del K uptaU 1 •• trav, it va. roy.lId ,bat .. , ..... ral 
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TABLa 10 

.ua&1.LTS OF Sl'ATlST.ICAL ANALTS.IS FOR COJlRJ:L4TXOlf BETVED GRAIN 
YIKLD (T) AND l( AV~I1ABIL.ITr INDICa (x) _ POT CULTU_ 

Sl. 
Ifo. 

1. 

2. 

,. 
4. 

,. 
6. 

8. 

10. 

11. 

12. 

1). 

14. 

1,. 
16. 

17. 

~ a'Ya1lab1l1'y 
lDdio •• 

H20-X. 

O.lN HNO,-lt 

O • .5N HHO,-~ 

1M HNO,-K 

0.1 N HC1-1e 

O • .5N Hel-X 

(n • 10) 

1 per oent 01.ric acld-X 

O.,N EDT •• JC. 

Mor.an-K 

0.01" CaC12 -JC. 

O.,N NaCl-1C 

N.utral N KH~OAo-1C 

AR k 
• 

_6JCO 

pack 

JC p.'.ntial 

Cerr.latioft 
• •• 1'1'10 i.a' 

(r) 

0.,09 

0.)82 

0.201 

0.,80 

0.)2, 

0.'86 

0.272 

0.", 
0.1" 

0.219 

0.6,,· 

0., .. , 
0.,6) 

0.,,6 

-0.6,,· 
0.2" 

• - S'pU1.aD. at , p.r o_t 1 ... 1 

KS - Mo •• ' .. 1r1.a D. 

R .. r ••• ion equation 

(T • a + b.) 

lfS 

N9 

HI 

HS 

MS 

HS 

HS 

NS 

HS 

NS 

NS 

T • 26., + 0.06. 

NS 

NS 

Hi 

T • 77.9 - 0.01. 

H8 
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TABLE 20a 

JtUULTS 06' STATISTICAL AMALYSIS FOR CORRELATION BItTVDN STRAW 
YIELD (T) AND It AVAILABILITY INOI cn (a) • POT CULTURE 

a1. 
Ne. 

1. 

.I. 

) . 
... 
.5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

1J. 

14. 

1,. 

16. 

17. 

(0 • 10) 

Corre 1&t 100 
x: a.at lab1Ut7 ooel'l'101 .. t 
iadio •• (.) 

H
2

O-1t 0.008 

Neutral !f 1OI .. 0AO-)( 0.6 .. ,· 

0.1M HNO).K 0.)19 

O • .5N HNO)-K 0.)40 

11f HNO)-K 0.131 

0.1N HCI-It 0.,)01 

0.,5 HCI-X 0.194 

1 per o.ot oitrio a.id-It 0.272 

O.,N EDTA-X 0.14,) 

Morcan- K 0.197 

0.01M CaCla-K: 0.078 

O.,N HaCI-K 0.1'J 

AR k 0.).58 e 

• A K.0 0.272 

~G .0.,82 

PBCk 0.291 

)( potential 0.190 

• _ Sicn:l.t'ioant at , per o .. t 1n.1 

•• - Hot .1IDit'1oant 

Recre •• 1.o equat1 •• 

(T • a + ba) 

N8 

Y • 36.) + O.a,a 

Jl8 

!fS 

HS 

!fS 

HS 

N5 

JrS 

MS 

NS 

MS 

N5 

PIS 

NS 

NS 

MS 
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T4JlLE lOla 

RESULTS OF S'rAT~STICA1. 4HAl.YSIS FOR CORRELATION BENltb K UPTAKE 
IN GRAIN (Y) AND K AVAIlABILITY INDICES (x) _ POT CULTURE 

(n • 10) 

Sl. 
No. 

1. 

2. 

,). 

4. 

,. 
6. 

8. 

10. 

12. 

1, . 
14. 

16. 

~ availability 
indio •• 

H
2
0-I: 

Neutral N ~OAe-J: 

0.1 N HNO)-X 

O.,N HNO,)-X 

1M HNO,)-lt 

O.lM tiCl-1( 

O • .5N Hel-I( 

1 per cent 01trl0 aoid-K 

0.5N EDTA-K 

O.OlM 0.012 - J( 

O.,N NaCl -X 

ARk 
• 

-/:l KO 

X potential 

Corr.lation 
oo.1'1'io 1.nt 

(r) 

0.)9) 

0.640. 

0.214 

0.249 

0.222 

0.1,0 

0.18" 

0.077 

0.127 

0.142 

0.081 

0.", 
o.,OS 

-0."7 

0.484 

0.)98 

• - SicDlf'ioant at , p.r o.at 1 ... 1 

•• _ 8icaUio_t at 1 per •• nt 1 .... 1 

.8 - .ot .i •• iti.ant 

a •• r ••• len equation 

(T • a + bs) 

KS 

Y • 226.7 + 0.4~x 

KS 

KS 

Y • 277.4 + 0.01. 

NS 

NS 

KS 

NS 

HI 

NS 

NS 

NS 

NS 

NS 

NS 

NS 
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TABLE 20e 

aESUL1"S OF STATISTICAL ANALYSIS FOR CORULATXON BETIIUN X UPTAD 
IJI STRAW' (T) AND X AVAILABILITY INDICES (ll) - POT CULTURE 

11. ~ a.atlabtltty Correlat t.D a.cre •• 1on ~att .. 

No. tDelio .. •• ettt.t .. t (T • a + ltz) (r) 

1 • HaO-X 0.196 .& 

2. .eutral JI _ .. 040-& 0.6, .. • T • ",".1 + 0.6,z 

,. O.lN HNO,-K 0.'8, JlS 

It. O.,N HHO,-¥ 0.', .. .1 

,. 1M HlfO,-X 0.207 N. 
6. O.lM HC1-X 0 • .327 1fS 

7. 0.,. HC1-K 0.164 NS 

8. 1 per .eDt 01trto actd-X 0.199 HI 

,. 0.,. ItD'1'A-~ 0.014 MS 

10. Moraan-X 0.118 N. 
11. O.OlN CaC1,-X 0.019 _s 
12. O.,JI NaC1-I 0.18' )fS 

1,. AR k 0."" IfS 
e 

," . -A I O 0.,86 HB 

1,. .60 -0.008 NS 

16. pack 0."" HI 

17. X poteDttal 0.,.3" IfS 

. - liCDUt._t at , per •• at 1 ... 1 

1f. - Not .iaDt.tteaDt 
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TABU IOd 

USULT~ 01' ST.nSTICAL Al'IALTSIS POR CORRElATION IJJ:l'V&EN TOTAL K 
UPT~K (y) UD ~ AV~ILABILITY INDICES (a) _ POT CULTURE 

(a • 10) 

Sl. I a".'~111_7 Corr.lat1 •• aocr ••• ioa oqua'lOD 
No. indio •• o.o""1ot •• (Y • a + Its) (r) 

1. H2O-X 0.139 liS 

2. .outre1 •• ,GAo-I 0.6,2· T • 67'.9 + 1.09a 

3. 0.1M tDl0
3

-K 0.2" If. 
It. 0 • .5)1 HNO,-K 0.2,8 Na 

,. 1H HMO,-X 0.1,2 liS 

6. 0.1M Hel-X 0.269 NS 

7. 0.'" HC1-X 0.1"3 IfS 

I. 1 p~r o.at oitric acid-X 0.193 If. 

,. 0.,1( &DTA-K 0.017 NS 

10. Mor •• a-X. 0.087 If. 
11. 0.01" CaC12-X. 0.139 IfS 

12. o .,N NaC1-&' 0.108 IfS 

13. AR k 0."" !fS 
0 

lit. _/:).Ko 0.", IfS 

1,. /).0 -0."89 MS 

16. pack 0., .. , xs 

17. K po._ttal 0."611 JfS 

. -Sipl"lo_t a. , per o .. t 1 .. 01 

IIS- Mot .lpUloaat 



N NB~OAe-K va •• iaai~icantlY o.r.r.lat" witb .traw yi.ld 

(r • 0.64,*) aDd ~ uptake ia .traw (r • 0.',.*). 

8i.i1&r17, vben X a ... 1lability iadio.1 v.r. oorrelated 

with t.tal uptake o~ K, tb. neutral • .u~O"-~ .nly va. oorro­

l_ted (r • 0.6,2*). 

4.,.,.1. rath MalY,i. ot d'~t.n.t 'DrM'MS, ,...,.. en'p, 
.Sray Ii ,14 ot rio, agd J[ upt ak. 

Corr.lati.a .. tri. and patb analy.l. o~ ditt.r.nt 

138 

.atrao'aaS. wiSb araia •• traw yi.ld. aDlS X upt.k •• 1"1 p ..... nt.d 

in Tabl., 20., 20~ &ad 20.. Th. r.lult. ot path .n.1Yli. in 

r.lpecs D.utral )l ~040 .loa. v .. btabltahtec:l .i .... tb.r 

r .... at. v.re Dot .i.D~io.Dtly o.rr.l.S.d with .... in •• trav 

r ..... locl tbat N 1W~O.A' bad a ,..iti .... orr.la'ioD wiS" poatn 

yi.ld (r • 0.6)6*) •• trav yi.ld (r • 0.64,*) and J[ up,.ke 

(r • 0.6,2*). Xu tb. path .naly.i. allO it hIM! p •• iti ... dir .. ' 

.~~"t. 

A ~i.ld Srial wa. oonduoS" in Nadukkur 1011 .erl •• (S,) 

.... ed Oil tb. ~aotual d.ta obt.in.d rro. the pot cultur •• tudl •• 

t. .lu.idat. th. cubl0 r •• poDI. or Sh •• 011 59 to add.d J[ ln 

ADT 31 rio.. Tbil led So Sb. iD .... Si •• Sioft ot .taSU. ot oth.r 

auSri.atl, .. Sri •• t raSi •• boSb i ... i1 aad plant, 'read and 

-.-tud • • t _Sri... • ..... Si .. ia d1l't ..... ' play.i01 .. te.1 

...... o~ ri •• a. , .. 18 ••• apla1. , ....... _ ...... i_r. 
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~.'.1. ATal1abl. ,utri.nt. at ditt.r.nt .lac" ot orop IE"S' 
~.6.1.1. Ayai1ebl. "'roclS (Tabl. 21, rtl.') 

AlIena tb •• tac'" till .... i" •• nd t'lov.ri" •• t •••• bet .... 

on par r •• i.t.red .ore a ... ilabl. K tban tb. poat-bar. •• t .taC'. 

A C.Deral procr ••• i ... incre ... 01' a .. ailabl. If wa. notieed vitia 

iacr ... ine 1 .... 1. ot IC. Th. biCb •• t .. alu. wa. r.oord.d und.r 

tb. &:4 1 .... 1 t.lloved by ~2' 1(" It) and &:0 In d.er.a.in. ord .... 

Th. r.fUlt. ot int.raction b.tw •• " .tac •• and K 1 .... 1. al.o 

tollowed .t.i1ar trend a. "i" .rt.ot •• 

4.6.1.2. Xitrat. Pitrol.n (Tabl' 21) 

~itrat. aitro.fft ooat.Dt .1' .011 cot r.duc.d t'ro. till.r-

lDC .tac. to po.t-bar-. •• t .t.... Th. pero.ntac. reduotion 01' 

.0,._ wa. 10.0 and 21.0 re.p.oti ... 1y .t t'lov.rl0. and pe.t­

barY •• t .t .... oo.pared to til1.rloc .ta ••• 

Th. applied J( 1 ... 11 ..ait' •• ted oon.piouou ... arta'ton 

tn NO,-. tn that a. tb. X 1 .... 1. inor.a.ed t'ro. KO to &:~. 

tb.r. v.r. pro ...... i ... iDOreu" .1' tb. abo-.. para •• t.... '!'b. 

r •• ult. of' int .... otion b.Sw •• n .S .... aDd It 1 .... 1. a1.0 1'011 .... 

tb •• aa. tr.nd a ... tn err.ct •• 

~.6.1.'. ~plao.l 9it ..... n (Tabl. 21) 

Aaona tb •• t .... , tilleriaa .ta •• recorded the btlb •• t 

MH,.-. (20.6 pp.) wbiob d.o1in.d crlldu.11y and ... acbed tb. 

low •• t va1u. (11., pp.) .t po.t-ba ..... t .S .... 
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"t ••• iu. 1 ••• 1 •• aeroi.ed tb.i .. iatlu.n •• o. HH\-N 

I.a .011. 1'b. 1n.1. ~2 .1Id ~~ b.1 ... o. par aooouated I'or 

bietaer v.lu •• or )JH~-N tbaD tb ..... t. Ho" ••• r. tb. 1 ... 1 x., 
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r.col'ded tb. 10" •• t •• lu.. Th ..... ult. of' iat .... otioa bet" ... 

• t .... IUId JL 1 ... 18 ...... led tb.t i .. N.peati •• 01' I 1 ... 1 •• 

ti11 ... ia.c aDd po.t-barY •• t .t ........ orded tb. bi.b •• t .1Id 

lov •• t •• 1u •• o~ KH,,-N r ..... ti •• 17. 

".6.1.4. A.&1lab1. pbo.phoru• (T.bl. 22, FiC.9) 

Th •••• i!abl. P oODt.at ...... ed ~I"G. 9.) p ... (~lo".ri .. 

• t ... ) to 10., p~ (till.riac .t ... ). Tboueh .ppli.d K 1 ••• 1. 

pr..ot.d th. P .vailability o.-pared to coniro1 •• 11 the 1 ... 1. 

".r. oa par. Al.I.o.t •• i.tar tr.ad " •• ob .... ed in tb. iat.r-

actioll or .tA« •• and K 1 ••• 1 •• 

27 &ad 29 p.r o •• t .. r. ibaa tb. till.rine aad pe.t-ba ..... t 

.t .... r •• pecti •• ly. Ho" ... r, tb.r. vaa ao .. rk.d dit'r .... nc. 

b.t".en till.rinl and po.i-b • .." •• t .t..... Inor.a.ad add1tt •• 

• ~ K r.Mllted ill precr ••• i •• ino ...... 11l X.a .t .11 .t .... but 

tber. v •• a .p.ot.cular 1nozoe ... 1n the .b~. para_tar at X, 

1 ... 1 tun the r •• t. 
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'!b •• alu. ot Ita.x d.ol1a.d tro. tl11 .. 1.., .taC' ('" PPII) 

to po.t-~ •• t .t .... (61.5 PS-). A.. the K lft.l. ".r. 1nore __ 

tro. KO to &'4' tb ••• lu. ot &au al •• 1 ................ Iledly at all 

tb ....... . 

'.6.1.7. 80111,94 H go,-x (Tabl. 2,) 

T1l1.r1nc and ~10w.r1nc .t •••• b.inc on par r.corded 

bigh.r va1u •• than po.t-barY •• t .tae.. A.. the K 1 ... 1. w.re 

inorea •• d, tb. abo •• par ... t.r al •• lnor ... ad appr •• lably 

irr •• p.oti •• ot .'a •••• 

4.6.1.8. Total pota •• lu. (Tabl. 2) 

Tot.l pota •• iu. declin.d tn. till.rinc .t ... 

(1.08 p.r o.nt) to po.t-bar. •• t .t ... (0.99 p.r o.nt). 

'1'bouab appli.d K Ift.l. inor._eeI tb. total I la .oil! 

'iCaitioantly oy.r ,.ntrol, tb.y v.r •• n par. 

~.6.1.9. Ayail.bl. oalo1u. (Tabl. 24) 

A.a11abl. Ca " .. tb. biab •• t (818 p~) at til1.ria • 

• ta •• &ad tb ..... d •• lined toward. po.t-barY •• t •••••• ad 

roaob.d tb. 1." •• t •• lu. (6" pp.). 

Added ~ 1 ... 18 pro.otecl tb. Ca ... allabl11ty til tb.t tb. 

1 ••• 1 ~ recl.t.rod • ,~.O p.r o.at lao ...... In c •••• 11._11t'7 

••• r •• atrol. Tb. r .. ult. or tnt.raetton dl.pl.y.d b.tw •• n 
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., .... aDcI K 1 .... 1. al •• .follow.d , ....... 'r.1Id a. 'Iaa' fI.t 

.at D e.t.f.' •• 

A .. ulabl. Me .. aried 1'ro. 2,4 (po.t-barY •• t .t ... ) to 

))0 pp. (tillerinc .t ••• ). Th. UOY. par_.t.r ' .... r ... eeI 

.ark.dly witb .uee ••• i ... addition 01' I 1 .... 1 •• t all .t .... 

of' crop Crovtb. 

Till.rina and f'low.rlnc .tac •• beine on par reci.t.r.d 
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bieb.r a .. ei1able iron than po.t-h ....... t .t.... Applieation.r 

K up to K2 1 ... el proaoted tbe iron .... ilabillty .iCnt1'icantly. 

Evid.nt1y tb. 1n.1 k4 d.p ..... ed tb ..... llability of' iron. Th. 

r.ault. of' int.raction b.tw.en .t.& ••• nd J( 1 .... 1. alao 1'olloweel 

.'.:1.1.'" tr.nd 01' .. in .1't.t •• 

4.6.2. NYtri.nt raSi,. ln fOll. (Tabl. 2') 

4.6.2.1. KIM ratio 

'loweri~ .t ... au.erica11y reoorded tb. bleb •• t x/N 

r.tl0 tolloved by po.t-b&£Y •• t .ad tilleriac .,..... Th. 

1 .... 1 ~, b.i~ Oil par witb X ... recorded tb. hicb •• t .. a1u. 'ba. 
tb. r •• t. 
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Tbi. r.ti. illor ••• ed rro. till.riftS .t ... to po.t-b.r9 •• t 

.t., • .arkedly. 4pplio.tion or I .. nir •• t.d b.tb .ynere.t1 • 

• nd aftt .. oni.tio .n.ot Oil tb. aboY. para •• t.r. 'lb. ,let 

r ... i"1,,, no Jr. r".l'ded a ... lu. ~ 1.68. Sub.equ.ntl,., vb.Il 

tb. &. 1 .... 1 v •• iDOr ••• ad to Jr.
2

' tb. _0 ... r.tio ... lu. deor ... ... 

to 1.'7. A.ain wb.n tb • .K 1.".1 v •• inor ... ec:t to X,, tb. abo .. . 

p.r.m.t.r .icniricantly incr •••• d to 2.79 .ad wb.n tb. Jr. 1 ... 1 

va. ~urth.r incr ... ed. th. ".lu. declin.d to 2.04. 

4.6.2.). KIp ratio 

The bieb •• t and lov •• t "alu •• or the abo". ratio ".r. 

r.corded at floverlnc and po.t.harv •• t .taC •• re.peeti".ly. 

G.nerally the ratio "alu. 1.ncr ... e<! a. tb. IC 1 .... 18 ..,.re 
incr •••• d. Tb. 1 ... 1. of K~ .nd X, b.b.vine .1.1.l_rly record .. 

bieb.r '\f&lu •• of tb. r.t1.o tban the r •• t. 

~.6.2.~. X/le.x ratio 

Tb. abo •• r.tio value did not dirr.r .ieRirie.ntly 

&DIODC .t..... Hov ••• r. 1'1ov.rinc .ad t1.ll.r1.QI .t .... au.ert­

.ally r.oord.d tb. niCb •• t and lov •• t •• lu •• r •• pooti •• ly. 

W&tb iocr •••• ift K 1.".1., tb.r. va •• n 1.Der •••• in th. abO'Y • 

• a1u •• 

~.'.I.'. Ilea "'" 
Tbi ••• lu. F ..... rEO. 0.0,8 (tl11.r&ue .t ... ) to 0.0" 

(rlov,,'~ ••••• ). '!b. 1.".1. K~ .1Id K, bella.l ... &II1larl,. 



r.ool"dlld bieb.r rat 1 ... a1u. thall Ka. IQ aDd &, ".DC wi.b 

tb.r. wer •• 0 ditt.reD •••• 

4.6.2.6_ &JM. raSi. 
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'low .. inc alld po.S-barYe.t .S .... b.1nc 011 par reool'ded 

biCb .... alu •• ~ J(/Hc ratio .ball .111eriac ...... Addlld J( 

l ... le did lIot o.u •• con.piou ...... aria.ioe ill tb. _ ...... alu •• 

Hov .... r. Sb. 1 .... 1. or &" &ad X2 reoorded .. _rioally tb. 

higb •• t aDd lo" •• t ... lu •• r •• peot i ... ly. 

4.6.2.7_ ~/F. ratio 

'lov.ri .... 'Ai. r.oorded th. bieb •• t ... lu. (0.841) 

"hil. po.t-bar .... t &ad till.rillS .t .... b.1ac 011 par roe,.tered 

tb. lov •• '. Tb. lo" •• t K/F. ratio ooourred .t &2 1 ... 1 &ad 

tb •••••••• alaSIid a. tb. & l .... la "er. low.rod. .....111 wb •• 

tbe & 1 .... 1. ".re illorea.ed to X, and &4 th. abo ... ratio 

.. a1u. al.o iner ••• od. 

4.6.,. ~/I p!E".'.r. 
,. • 6. , • ,. - A XO 

( Tab 1. 26) 

Till.riac .tac. reoordad Sb. bieh •• t .. alu. of' - AI. o 

(0 • .1' .. /100 e .oi1) and tbe lov •• t .. alu. "a. a •• ooiated in 

po.t-barY •• t ata •• (0.10 •• /100 e a.il). Aaonc tb. K 1 .... 1. 

'riocl. Jr.,. and Ko reoorded roapoot1 ... ly tbe bieh ••• alld 1.., ... 

.. alu •• ot .b. ab .... par".'.r. Th. 111 ...... ti.n .tt ... wa. 

ab •• llt. 

• 
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1'b. hieb •• t "alu. ot AR. Il ('0., :It 10·' ./1) '/1 " .. 

ob •• r-.ed at til1.riac .tae. and the .... deolin.d toward. 

po.t-barY •• ' .ta ••• 1cn1ttcantly. Tb. 1 ... 1 I2 r.coreled tb. 
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h1eh.r "alu. Il of' AR than 'I.~ and It, "hiob "er. 011 par r.oordt .. • 
hl.cb.r "alu •• than It, and Ita (on par) • 

Flov.rtnc and t111.rlnc .tae •• b.iac on par r • .ult.d 

in bieb.r "alu •• ot PBck tban po.t-bar.. •• t .t.... Tb. added 

1.'.raot1oo r.ault did Dot tollow a r.cular pattern. 

~.'.J.4. ~ (Tabl. 27) 

Th. abo ... para •• t.r .tenltlcantly iocr.a.ad tro. tl11.r-

lac (-276, calori •• ) to po.t-barY •• t .t ... (-290) oa10rl •• ). 

~itb lDcr.a.1~ addition ot K, A G .. alu •• d.erea.ad .. rk.dly 

at all .t ..... 

4.6.,.,. Po'a.ll pot.nttal (Tabl. 27) 

T111.riac .t ... recorded tb. b:leh •• t "alu. (1.,2) whioh 

d.clin.d to"ard. po.t-barY •• t .ta... The 1 .... 1. X4 and EO 

r •• pect1 ... 1y r.cord.d tb. hieh •• t and low •• t "alu •• ot It • 

pot.ntial. TbouC" tb. 1 .... 1. It,. It, and &2 illOreaa" tb. 

abo ... perea.tor ." ... Ko' tb.y did not ditt.r ..... '''._.1" •• 

appr .. taltly. 
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•• 6.,.6. Is ,alu •• (Tabl. 28) 

St .... of' orop .rowtb dtd Dot dtf't'.r _ .... b •••• l ••• 

til tnl'lu.no1nc I z .alu ••• ark.dly but added J: 1 .... 1. br ... ht 

out .. artation in tb. abo •• par ... t.r. Th. 1 ••• 1. K~ and Xo 

r.oorded tb. biah •• t a_ low •• t .. al ••• re.p .. tt ... ly 

at all •• a •••• 

4.6.3.1. ~L ,alu •• (Tabl. 28) 

Till.ring aDd Clow'Fine .t •••• beina on par record.d 

bieb.r ... lu •• 01' KL than po.t-bar'W •• t .t.... Th. 1 .... 1. '\ 

and KO .t all .tae •• r.cord.d the bieh •• t .nd lov •• t .. alu •• 

r •• pee t i •• ly • 

4.6.4. ~ •• 'f.r yi'ld 01' API ]1 rio. at ditf"E!pt crowS. ata... Tabl. 29) 

'!'b. dry _ttlr yt.ld at till.rine .ta •• raac.d f'ro • 

.526.5 to 6413 ke/ba. Mded ~ 1 .... 1. did Dot tnt'lu.ac. tb. 

4.6 ••• 2. DEY wa'S.r yi'14 at tlpKJEtac .ta., 

At tlov.rioc .t&a' th. 1 .... 1 K4 rMord.d tb' htcb ... 

yi.ld tollowld by K,a 1 .... 1. Th. l .... le K.) and K1 b.1DC Oft 

par r_ordecl .or. yi.ld tban Ita· 
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TABLE 29 
DaT NATTER. STRA.V AND ORUM YIELDS OF APT " RICE (kc/b.) 

(N ... 01' tour r.plt •• ttou) 

K. lnel.a St •••• 0'1' rio •• ....tb 

Tiller. Flow ... BarY •• '- HarY •• t-
t .. 1. .. Straw Orat.n 

~ ,813 716, 1763 '98, 
It, 6)Jt.5 931.5 7'2.5 '160 

K2 '" 1) 
1181) 8.57) 6001 

1(3 .526.5 98.5' 796.5 42.5' 

.... .59'0 1316) 8")8 67.50 

Neall .5967 10)82 80" .5'71 

Part tou lar. 5.1:. C.D. (0.0.5) 

1.) Dry _,tel" yi.ld .t tt1l..-t. 
.t ... 

X 1 ... 1.8 4a9 '.508 

1.1) Dry _tter yt.. Jd .t t1over1nc .t ... 

X In.1a 216 880 

1t.t) Straw yt..1d 
K. 1 .... 1 • ,1'0 1170 

.1 .. ) Gra1a yt.ld 

K. 1 ... 18 ,,4 1182 
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Addeel E 1 .... 1. did Dot oa •• aotabl. dit't.re .... ia 

.trav yi.ld but tb. l.v.l Ka ou.erioal~ inorea.eeI th •• traw 

yi.ld t'olloved by K~, X" KG ADd X1 1 .... 18. 

4.6.4.4. Orain %1'14 (Pi •• 10) 

Applioation of K at K, aad Ka 1 .... 1. b.ine 00 par 

r •• u1ted in hieb.r crain yi.ld. than K1 1 ... 1 wbiob in turn 

produOed .or. crain yi.ld tban K) and )(0 b.tw.!I'l whioh th.re 

va. no oon.picuou. variation. 

4.6.4.4.1. R •• pon •• function (Tabl. 29a, Fil.11) 

lb. r'.pon •• curv. dravn b.tv.ea ~n yi.ld aad X 

l.v.l. va. of .i.llar nature a. it va. reported tor •• il 8, 

uDd.r pot oultur •• xp.rl-.at. Ono. acaln und.r t'l.ld trial 

al.o .oil S9 .anit •• ted oubic r •• pon •• a. b •• t tit. Tbe 

opti.,. 1 ... 1 01' K wa. touncl to b. '9 kc K20/ba tor •• tti ... 

t b. • .axi.u. crain yi.ld 01' ,477 q/ha. lb. .oono.to do •• 01' K 

tor achi.viae .. xi.u. protit with dit't'.r.nt oo.bloatlon. of' 

ulUt oo.t 01' I. and Crain raoced t'ro. ,~ to '7 kC J:20/h ... 

nid.need t'r .. Tabl. a9 ......... tb.. eoono.io lev.l. ,4 Icc 

KaO/ba r •• ult.d in the biCh •• t protit of Ra.l082)/h •• 
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FIG. RESPONSE CURVE FOR MADUKKUR' 
11 SERIES (FI'ELD TRIAL) . 
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The cont.at. ot N. P, X. Ca,Me and r. at ditt.r.nt 

pby.iolOCic.l .t .... ot ADT )1 are pr ••• nted in Tabl •• ,0, 

)1 aDd )2. 

ltif:i 

ciably due to .t .... , ~ l .. e18 aad tb.ir lat.raott_ .t'teo' •• 

Ti1l.rirac .t.C. r.corded tb. hieh •• t cont.nt of' all til. 

nutri.nt. tol1ov.d by t10weriac .t ... aDd .tr.w. In tbe oa •• 

ot nitroc.n, tbe le •• l K~ r.corded tbe bieh •• t •• lu. 

(1.'7 p.r c.nt) f'ollowed by K2 • K1, KO and K) 1 ••• 1 •• Vhlle 

incr.a.inc 1.v.1. ot added K incr •••• d tbe conc.ntr.tion ot 

P and K, the conc.ntration ot C., Me and F. in AnT )1 ric. 

decr •••• d with increa.inc 1 ... 1. ot added K. Tb. r •• ult. ot' 

tread •• tb.t of' tb ... in etf'ect •• 

~.6.'.1. Nutrient oontln! 19 crain 

The ef'f'ect of' K le.el. on tb. conoentr.tion of' H, p. K, 

Ca .DeI Fe except Me waa well pronounced. In the oa •• ot H, 

tb. 1e.el. ot K), K_ and 1(1 b.toc on par recorded _re • ooat_t 

tbaa K2 1 ... 1 wbiob wa. on par with EO. W1th recard to Po ... 

teat 1n cr.in, illOr.a.inc l .. el. of' E prOllOted tbe P cont_t 

et cr.in IUrkedly. In tb. OU. of' Je, tb. 1.~.1. Kit and I., 

b.inc on par recorded aor. I. oontent tban Ka In.l whiob in tun 
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reo_reiN 110 ... &: tban Jt and X b.tv •• n "bicb tb.r. va. 110 1 0 

dUt'.r.Dc.. libil. tb. added It In.la d.pre •• " Ca •• at _t fit 

craia appreciably, Me .ta'u. w .. Dot at't' .. ted .tcaUioaat17. 

Witb r •• peet to F. cont.nt in CraiD, 1110 ..... 1 ... l .... la _I' K, 

4.6.6. Uptake ot' gutri.nt. at; 'ill.ri94. floxtriQI apd bary •• , 

"M" 
4.6.b.l. N1t£OIfB Hptak. (TAb1. l). Fic.12) 

t'ollovtd by t'lovtrt .. ADd til1.rinl .tal'" Th. 1 .... 1 1(" 
r'li.t,r.d the b1&be.t valu. or N uptake vbil. Ko &ad X, 1 ••• 1. 

b.inc on par r.corded the 10"'" valu •• 

4.6.6.1.1. NttrOl.n uptak' in crain 

Th. 1.v.l. K" and K2 p.rf"or.in8 .i.ilarly ree_rd.d. 

h1.&h.r valu •• of" N uptake tban It, and It, which wer. in tura 

on par r.gi.t.rine .ar. N uptake than Xo l.y.l. 

Th. 1 •• el. X4 and K2 b.in, on par r"i.t.red hi,h.r 

uptake than X, 1.y.1 vhich va. on par with Xo and X, 1 ••• 1 •• 

Application of' K at It" 1 ... 1 oau.eeI ou .. rioally .ore 

upta~ ot' N than tb. r •• t ot' tr.at .. ot •• 
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~.'.'.2. Pbolpbory. upSaS' (Tabl. )). FiI.12) 

Tb. P uptake va. tb. biab •• t .t barY •• t .t ...... s1.ter­

iDe two and tbr •• told. inoN'" iD P uptake ...... t'lov.rtatl 

&ad tlll.r1ac .taa ...... peott ... ly. Tb. P uptake r.ac.d 1'1"0. 

11.8(Ko) to 2,.0 kc/ba (X~). Th. inl'la.nD. 01' K 1 .... 1. on P 

uptake v •• in tb. I'olloviac decr.a.ina order 01' x4 • Ka , .,. 

"l·nd KO· 

4.6.6.2.1. Straw P upSak. 

Th. l.vel K4 r'ei.t.red the hieh •• t uptake I'ollov!d by 

K2 and K). Acain th. l.vel. 1t2 and K) b.ing on par induoed 

.or. uptake tban K1 and Xc l.v.l. b.tw •• n whioh th.r. v •• no 

aark.d variatlon. 

4.6.6.2.2. Pho.pboru, YRSalce in 'rain 

."OCiated in K4 aad KO tr.atment. r •• p.ct1v.ly. Hov.y.r, the 

1 .... 1 K) d.pr •••• d th. P uptake in crain. 

4.6.6.2.). Total P uptak, 

Th. total P uptake va. tb. low •• t at IO 1 .... 1. tbea 

tb. _. i.c ..... ed up t. &2 1 .... 1. Vb_ tbe 1 .... 1 v •• "" .. tb.r 

iDOr ... ed to It, tber' v •• a d .. lill. 1n p uptake t'ollowed by • 

OODapiouou. inor ••••• t X. 1 .... 1. 
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'.6.6.,. Po'a •• iu. uptak, (Tab1. ,It, Ftc.12) 

Bary •• t .tac. r.oorded tb. bi.b •• t uptake or K 

(1)4.) KI/ba) aocouDtiac tor 4.09 and 1).7 p.r O.Dt taore ... 

ia J( uptake tbaa 1'lov!l"iDI aDd ttll!l"iac .tac •• re.peott •• ly. 

A. r •• ard. K application, tacr ... inc l.y.l. ot K pre.ot.d 'h. 

uptak, and th, hieb,.t and low •• t uptake 01' K ooourr.d at ~4 

and KO l,y.l. r •• peett ".ly. 

4.6.6.).1. Pota,.iu. upta,. 1p craia 

Pota •• ium uptake 1n grain va. tbe hieb •• t at K4 l!Y.l 

1'olloved by K2 In.1. Furtb.r, tbe 1 ... 1 X) b.i. on par "itb 

)(, r,.l.t.rld bich.r uptake than "0. 

4.6.6.).2. Stray K uptake 

Ttl. bilb •• t uptake wa. r.corded at )(4 1.y.1 tol1oved 

by K) and )(2 wbich wer' on par, reci.t.rlnc hip.r uptake 

tbaa K, and KO (OD par). 

4.6.6.).). Total K upfak. 

lb. iD1'lu.nc. ot added K 1,y.l. on total K uptake "a, 

al.o.S t~ ..... a. r.ported uDder .traw uptake. 

4.6.6.4. CalOium uptake (Tabl. )4) 

Sipirtcant dUr.r.DO •• tn Ca upt.k. UIODC ...... w.r • 

.. otioed. Bary •• t ••••• b.tnc oa par with "lover ••• t ... 

,r.Gonl!d bJ.cb.r upt.ke tbaa tllltriac .t.... 'l'b. _did It 1 ... 1. 

aa.acoai.1d C. uptake by no •• 



-• 
~ -

• o 
1! 
~ 
o 

I 
: .. 
(J') 

I 

... • ... 
t. 

I 
Ie .. 
tI) 

.. 
c:I 

i 
! 
lilt 

o po .. 0 N 
• • • • • 
~~~:, 

1'4 0 '" .., "" • • • • • 
... "'ION .... 

• to) 

• to) 

• to) 

10 0 .. '" I"-
po .... po 

I"- 10 '" '" 1'4 • • • • • 
II; ... I"- CI) '" 
CIOO..::t..::tCl) ......... 
"" II: N '" l"-• • • • • 
N "N I"- I"- '" 1'41'4.. N 

",'D .. N'" 
• • • • • o "',,"'f"'I 

.. ... - .. 1'4 

N NO" ., 
• • • • • ClDaoClOn­

I"-CIONf"'I'D 
- po .. 

t"\t"\"N'D • • • • • 
'DO "'1"-0\ 
'D 'D '" .... 

N IIt\ .... po "" • • • • • 
0\ ('If I"- 0 '" 
.... 0 ..::t t"\ i'IO 

.. po ..... 

., ........ 0 
• • • • • CD CD po .... ... ..... "' .. ... 

po 

• 
'" N 

.. 
• 

'D ... 

., 
• 

I"-... 
po 

o 
• 

0\ 
N -

... 
• ., .. .. .. .... .. 

• f"\ f"\ 
O· • - .... 

'" o 
• o -• 

,::) 
• 

C> ... "" lid· • 

• M 
• 

fI) 

0'1 N ... 

• If'\ 0\ 
CJ. • .. .. 

.. 
• .. 

'D 
• ... 

('If 

• .. 

-.. .. 

f"\ 
• ... 

... 
• 

'D .. 

0'1 

-.. 

• ... 

.. 
• o .. 

fI) 
• 

ID ... 

... 
• 
~ 

-.. .. 

175 



Tb. lov •• _ uptake "a .... oo1ated ill ~ 1 ... 1 "b11. 

otb.er l ... le o~ &, thou,b ~~urecl tb. Ca uptake i. ,ra1. 

did DOt d~~.r notably "'QI tb .... l •••• 

4.6.6.4.2. St,." Ca uptak, 

Ttut hi,h •• t uptake ooourred at Eo 1 ... 1 _4 th •• a •• 

deer.a •• d a. th' .K 1 ... 1. v.re 1nor ... ed. 

4.6.6.4.). Total ca uptAke 

Th. ift~lueno. o£ X 1 ... 1. on total uptake va. a1 ... t 

.i_ilar to th •• trav uptak •• 

4.6.6.,. M!cn •• ium uptake (Table ,,) 

176 

Th. Me uptake va. tb. b1ch •• t at har ••• t .tag. ~o11 .... 

by 1'1everiaa aDd till.nne .t..... Added K 1 ... 1 •• in ....... al 

reduc.d the Me uptak •• 

_.6.6.,.1. Macn •• lu. uptake in crain 

, 
Th. uptake 01' Me in ,rain a. in1'luenc.d by X 1 ... 1. dld 

not 1'0110" a r.su1ar patt.rn. Hov.v.r, th. 1 ... 18 01' X4 and 

Xo r.,tet.red numerically tb.. hi,b •• t and lov •• t uptake r •• -

peotiv.ly. 
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4.6.6.,.,. Total He UD'aS, 

lh. total Me uptake .. iotlu'M.d by It addition toll_eel 

.i~lar tr.ad a. r.port.d in .traw uptak •• 

4.6.6.0. 1£09 upSak. (Tabl. ,,) 

The high •• t uptake ot F. occurr.d at barv •• t .tac. 

(,.29 kc/ha) f'olloved .,y till.rine (4.20 Ice/b!) and I'lent.n ... 

• t .... (4.19 kc/ba) wbi0. w.r. on par. In r •• ptot 01' I 1 ... 1., 

•• n.rally lov.r l.y.l. of' K tr.at .. nt. pro80t.d th. r. uptake 

4.6.6.6.1. Iron uptake in .rain 

Although the add.d K 1, •• 1. did not f'ollo. a r .. ular 

pat'.rn in int'lu.ncinc tb. F. uptak., the 1 ••• 18 Ka and K, 

au •• rioally recorded th. hiab •• t aDd lo.~.t .a1u •• 01' F. uptake 

r •• p.otiY.l:y. 

4.6.6.6.2. Straw', uptake 

A. the In,1. of' K w.zo. iocr'Ned. the uptake of' F. 

declined .1cuU'icantly. 



~.6.'.'.l. Total F. upSaki 

A. "POrted i. tb. upt .. or F. in .trav, tb ••• pre •• i ... 

aDd aat .. olli.tio .tt'eot ot i_r ... i~ 1 ... 1a .,. X •• t.tal 

uptake 01 .,.. va. v.11 proaou_td. 

4.6.7. =al:tt.:utrtt11t ot101 or Apt " rl" at d1[',",,' 
...... 0( IE"," (Tab 1. , ) 

4.6.7.1. ,IN ratio 

Straw r.oorded the hiah •• t valu. of' KIN ratio wh.r •• a 

crain r •• i.t.r.d the low •• t. Th. ratio yalu. incre •• ed a. tb. 

j( In.l. v.r. iner ... ed up to K, and turth.r iner •••• to K4 

l.v.l d.pr •••• d the above ratio. }I'urth.r, the ratio worked 

out b •• ed on aotua1 uptake 0' N and K are pr ••• nt.d in Tabl. 31. 

It i. auo p.ru.ed t'rolD the above 'rabl. that thouCb th.re va. 

iner •••• in KIN ratio vith iner .... in K l.v.l., th.r. v .. a 

.pectaoular inor •••• at X, 1.v.l tban the r •• t at all th • 

• ta •••• xc.pt in Brain. 

Th. above ratio value ranced t'ro. 0.78 <crain) to 9.61 

(till.rina .taa'). Till.rine and t'lov.rlnc .t .... &ad .trav 

did Dot dit't'.r .-one tb •••• ly •• netahly with r •• peet to tb. 

abOY. par ... t.r. Thougb appli.d Jt 1 .... 1. lnofta.ed tb. rat'., 

tb.y did Dot vary appreciably alDOnc th.1U.lv... Th. levell(, 

r •• i.t.red tb. bieb •• t value t'ollovtd by K4 , 1(2' K, and KO tn 

tb. deor.a.ioc ord.r. 
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Th. high •• t and low •• t ratio .alw •• v.r •• ~ •• ryed iD 

.Sraw arid Irain r'.p .. 'i •• ly. .I'D .... waa a pb_._l iD ....... 

ot tb. --••• ratio "alv. tre. 0.'8 to 1.99 .. 'b. K 1 ••• 1. 

Straw, tll1.r1n6 and rlo •• ring .tag •• b.i"- on par 

r.cord.d biaber K/Ms ratio thao ar.dn. "0114;; til. K 1fte1., 

~4 reGorded 'b. hiab •• t r~Sio .alu. (1.97) ro1lo.ed by K
J 

aad 

K2 and the lov •• t .nlufO va •••• ooi.t~ in 1(0 (0.6,). 

4.6.7.'. KIF. ratio 

Th. abov. ratio .... due ra"led rJ"Ola ~1.7 (tillering .taC') 

to 49.4 (.traw). Uo •• v.r, tbere WlU DO oonapiouou •• artatio .. 

..one .t..... lncr.a.tng do •• o~ K up.~ed the K/F. ratio 

~.6.8. "latlon,h1p ,tudi., 

•• a11abl. N va. .1lnlrtoantly .orrelatad witb Iraia 

Field (r • 0.1".·) a. w.ll .. atraw yi.ld (r • 0.""). 
¥b.r.a. K.& (r • 0.492*), Ka.a (r • 0.564**), a.ailabl. Oa 

(r • 0.",.), a.ailabl. M, (r • 0.,6' •• ) aDd NH,-M (r • O.~1.). 

v.r •• 1Iaitlcantly •• rr.lated vttb Irata yi.ld anly. 
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T4BLE ,Sa 

RK8ULr.i OP' STATISTICAL ANALYSIS rOR CORRELATION arrvrn S'I'RA" 
YIELD VERSUS O'DlER PARAMJ:TERS AT TILlZRING STAGE-I'UJ.D TRIAL 

(a • 20) 

Sl. 
Mo. 

1 • 

2. 

). 

4. 

,. 
6. 

8. 

10. 

11. 

12. 

14. 

1,. 
16. 

18. 

x Yariable. 

A"ai 1a bl. Pi 

Knex 

Availabl. Ca 

Ayailabl. Me 

Ayailab 1. 1'. 

J( ~ in index leal' 

c. " ... ~ 
,.. " 
N uptak.. 

J( uptake 

Ca uptake 

Me uptake 

1'. uptake 

Corre1at ion 
00 et't'101ea , 

(r) 

0.149 

0.329 

0 .... "· 

0.)2.3 

0.)04 

0.042 

0.099 

0.)02 

0.2011 

o • .3A19 

-0.)2' 

0.41'" 

0.194 

0.199 

0.28) 

.0.282 

• _ St.cnit'i o ant at , per 0 eDt 1 .. e1 

.8 - Not aiaait'1oaat 

Rear_at.a equat 1 •• 

(T • • + bz) 

!fS 

!fS 

.8 
HI 

Ma 

NS 

NS 

NS 

N8 

)fS 

NS 

KS 

NI 

NI 
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In the •••• 0" nutrteat •• "t_t, Me •• d ...... t .... 

v.re Decat!.ely oorrelated with «ratn ~eld Wher ... X •• ", •• , 

va. po.ltlvely oorrel.ted (r • 0.58, •• ). Bo.id •• th. a •• ", •• , 

in tbird 1.at ot rio. w .. al •• veil •• rrelaCed "ltb .... ,. 

Za re.pect ot uptake, aitro.en uptake at til1eri.e 

ata.e vaa .lcniti.antly .orrelated wltb .rala yield 

• (r • 0.66".·) tollowed by J( up'ake (r • 0.57).*), _ b. ~ 

(r • 0.704.·). &L (r • 0.625·.). G (r •• 0.60S •• ). ARek 

(r • 0.,89 •• ), Kx (r • o.~67.) and K (r • 0.512.) "oro pot 
.1cal~lc .. 'ly correlated wltb c .. aln yield. All tho abo •• 

pot ••• iu. potent!.l para ... tere except X.,.t "or. oorr .. lated with 

total k aptake. Oraiu yield va. olo.ely .orrelated witb 

K extracted by neutral • MH~O" (r • O.~91.) • 

• 1gnltloaatly corrolated vitb .raln yield (r • 0.57".). 

"'11& tbe n.utrient ratl0. in plaat, It/Cat X/Jill. and ¥.IFe "or • 

• orrelated .i'Dt~loaatly wltb craia yield. 

A. reported at tiller-lnl sta,. once acain .Yailable-N 

"a •• ,cattt.a.tly .orrelated with C .. al. yield (r • 0.793 •• ). 

Othor paraaote ... vbl.h had .' .. 1t'10a.t oorr.latlon. "ltb CPel. 

yiold were a •• llabl. Me (r • 0.613.·), Knox (r • 0.59' •• ), 
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T_LE 3' 
USULTS OF STAT.ISTXCAL 4JlA USIa FOa CORRElATION UTVEI:H OMI. 
YUW VERSUS O'tHeR PARAMETERS AT 'LOWERING STAGE _ 'law TRIAL 

(Q - 20) 

SI. Corr.lat 10Q R .. re •• 1on .quati •• 
.110. & yar1ab1 •• .0.~~101_t (Y _ a • ".) (r) 

1 • Ayulabl. • 0.1"·· Y - .1133.2 + 1,.la 
2. w,. .. K 0.,6,.· T _ 11'70.2 • 22'7.'. ,. It.& 0.,,6· T - 1338.6 • ".9& .... ltD •• 0.,,, •• Y - -1"'8, + 31.6& ,. Aya1labl. Ca 0.",. Y - 16'.0 • 6.0. 
6. "Yailabl • ... 0.61,·· y - ",., • 14.2. 
7. Ayu1abl. ,. 0.227 If. 
8. N" 0.801·· T - 696.6 • 19' .... '& 
9. &" 0.,75·· y • 20'8.6 • 18"'2.3& 

10. I " in ind •• 1~ 0.48,· y - 210,.4 + 2)62.,a 
11. 

C. " 0.'71 N. 
12. Ne" .0."9· y - 8110.9 - 7841.3& 
1,. 

F. " 
• 0.411· Y • 8,47.2-"994.8 .. 

14. If uptake 0.8'2·· T - 2,26., + 10.8& 
1,. J( uptake 0.74,·· T • 272,.1 + 1,.4a 

16. C. uptak.. 0.46'· y - "'.7 • 70.9& 
17. He uptake 0.122 HI 

18. .,. uptake 0.,66 liS 

19. AR k 0.''''9· 
T _ ",.8 • "69,,.6_ • ao. _AX-· 0.",· T - -19.9 • 4"29.4& 

21. PBck -0.113 N. 

22. ItL 0."9· T --161'.9.206,1.,. 

2,. It& 0.",· Y --2611.4 + ,6307.4a 

I .... .6G -0.,4'· y - 27797.9-8.0a .,. It pot.ntial 0.441 •• 
.6. lieu. ra1 N JIll, (lAo 0.,47· T • 12,6.2 • ,2.,& 

11. ~/N ratio in .011 0.1'6 HI 

II. I./IIB,-II ratio 1 ... il 0.01' .s 
Contd ••• 
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TABU: '9 (COlCTlKUED ) 

81. Corr.1_ttoa "cr ••• lo. ..u_tto. .... s .. artab1 •• ooe1'f"t.t.at 
(Y • - + ... ) (I') 

29. KIP ratio in .oi1 0.2)5 n 
)0. .KIll ••• ratio ia .. i1 0.,02· T • 1710.' • ".7. 
:)1. X/C_ ratio in •• i1 0.030 NS 

32. K/He ratio ia .. t1 .0.259 HI 

3). x/F. ratio ta .oi1 0."9 •• 
) .. kIN ratio in plaat 0.187 .. 
),. K/ea ratio ia plaat 0.'79·· Y • ),89.) • '."8 .... 
)6. X/Me ratio i. plaat 0."77· Y • )600.7 + 990.6. 

37. K/F. ratio ill plaDt 0.,,,). T • '526.2 • ".'z 
• - SipUto_at at , p.r o.at 1 .... 1 .. - Si&ni.tioaat at 1 p .. ... t 1 .... 1 

HS - Mot .t.aitioant 



TABU .3,a 
_SULTS OF STATXSTZCAL AIQL'YSZS FOR COllRltlATZON BE1'VDN STRAW 

YZELD VERSUS OTHER PA~JmTJ:RS AT FLOWJ:RDG 9TAGE-FI'J:lD 
TauL (II • 20) 

190 

Sl. 
Ho. 

z .artabl •• 
Correlatto. a.Cr ... to. equatio. 
oo.ttt.teat (Y. a + b.) 

(r) 

4. Kn.x 

7. A.atlabl. F. 

8. ,." 

9. It" 
10. It" in illd •• l.at' 

11. Ca" 

12. Me" 
1). F." 
1.. N uptake 

". It uptau 

,6. Ca Up'" 
17. He uptake 

". F. uptake 

0.2)4 

0.112 

0.291 

0.4,6 

0.,22 

0.)61 

0.060 

0.326 

0.'71 

0.169 

0.)07 

.0.,.6 

-0.2 • .3 

0.)7-

0.47_· 

0.,88 

0.101 

0.:)18 

• _ iit .. U'10 .... at , per ... t 1 ••• 1 

X. - If.t at.atttaa.t 

If. 

MS 

Jl8 

1f9 

IfS 

IfS 

IfS 

KS 

If! 

58 

)fS 

HS 

NS 

Y • 7004.8 + ,.6. 
.a 

HS 



191 

RR, .• (r • 0.", •• ). a~a11ab1. ca (r • 0.", •• ) aDd K •• 
(o.,,, •• ) wb..... aOIM ot t... ab~. p..-,.... " ...... rre lat •• 

witb .'ra. yi.ld. 

Xa 'b. oa •• ot .u'r1 •• ' .. at.at. a. ta t111er1n •• , .... 

Me and ,.. oont.a'. w ... n .. a'1 •• 1y oorre1.at.d. .1tro •• n and 

X oo.,_t. inolucliac X ia tb1rcl 1.at •• r. po.i'i •• 1y related 

'0 ,rain yi.ld .i&niticaat1y. 

At tloveriqs .t .... N uptake (r • 0.8,2 •• ). ~ uptake 

(r • 0.74) •• ) and Ca uptake (r • 0.~66.) w.r •• icatrioaatly 

corr.lated witb crain yi.ld. W1tb .traw yi.ld. only It upta" • 

• a •• ignitioantly oorrelated (r • 0.~74*). 

" 0 AllelIC K pot eo t 1al par ... ter.. AR. • - C1 It • ~. J(a 

.alu ••• er. pO.1ti~.1J oorrelated .hil. hG va ••• ,at1 •• l7 

oorrelated 'Do'h .1th ,Noin yi.ld and total uptake at K. 

Graia yi.ld (r • 0.,47.) and total It uptake (raO.890 •• ) wer. 

".11 oorrelated with K .xtraGted by n.utral K KH~OAo. 

A. recard. nutri.at ratio. ia .oil. oa17 ItIKa.x ratio 

.a. w.ll oorrelated .itb crain yi.ld (r • 0.502.). 1. the 

0 ... ot autri •• t ratio. in plant. a. ob •• ~ed at tl11.rinc 

.t .... X/Ca. It/Me and KIF. ratio. at tlov.ri.,. .t ..... re ala • 

• 1cnlt1caaily oorrelated vith cra1a yi.ld. 
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Orain yi.ld va •• icni~lo .. tly •• rrel.tad vltb ... liabl. 

K (I' • 0.819**), a.ailabl. Me (r • 0.'77**), Ka •• (..0.,,8**), 

~-. (r • O.76~**), a.allabl. Ca (I' • 0.'98*) &ad E .. 

(I' • 0.513*) w.r.a. DOft. et tb ••• p ..... t.r ...... eorrelated 

~th .trav yi.ld. 

In the ca •• o~ nutrient coat.nt, r. cont.nt in ,rain 

wa. De •• ti.ely oorrel.ted ~ith ,rain yield. 

Tb. uptake o~ N, J( and C. in Crain ".1' •• lallit'ic.ntly 

oorrelated witb craia yi.ld, vher ... uptake .t' If and )( in 

grain va •• i.e n1t'leantly correlated with .traw yi.ld. 

Th. J( pot .at ial par .... t .1'. .i •• , AR. k, - ~ K.
0

, ItL •• 

X. w ..... lanU"icantly correlated wltb ,rain yi.ld vb.r ••• 

A a wa. n ... tiv.ly oorrelated. Aa.
k

• - Do EO • JeL , Its .IX! PBO
k 

w.r •• icn11'ioantly oorr.lated with tota 1 uptake of" K. Oral. 

yi.ld aad total K uptake weI'. olo.ely oorrelat.d vith n.ut~l 



193 
TABU ~ 

aKSULTS OF STATIBTICAL ANALYSIS POR CORRELATION .&TVaDr GRADf 
TUlD VBRSUS OTHER PAaAMaTJUtS AT P08T-HARYEST STAGE _ 

I'IELD TRl.AL (D • 20) 

81. .0. 
1. 

2. 

). 

Jt. ,. 
6. 

7. 
8. 

9. 
10. 

11. 

12. 

1). 

14. 

". 
16. 
17. 
18. 

19. 
20. 

21. 

21. 

x .ariab1 •• 

A.,..ai1ab1. II 

m .. -. 
It.x 

Kn.x 
Ayai1ab1. Ca 

A .. ai1ab1. Me 
A.ailab 1. 1'. 

M ~ in crain 

It ~ in .raiD 

Ca " in crain 

Me " 1n crain 

1'. " in crain 
Jf uptake in crain 

~ uptake iD crain 

C. uptake in erain 

He uptake iD craiD 

r. uptake in CraiD 
.A.R It 

• _11&0 

pack 

JtL 
~ 

Con-.1ati •• 
oo.Ni.i_t 

(r) 

0.819·· 

0.764·· 

0."3· 
0.6)8·· 

0."'8· 

0.'77·· 
0.192 
0.191 

0."', 
0.413 

0.073 
-0 ..... 8· 

0.949·· 
0.92,·· 
0.67"·· 
0.44, 
0.392 

0.'78·· 
0.,.46· 
0.287 
0 • .562· 
0.61,·· 

2l. .6. G -0 • .567·· 

2". JC. pot:.n t al 
" • ..ut .... 1 N NB" OAo 

0."'9 
0.",· 

• _ Sle Dif'itumt at , per ._t 1 ... 01 
•• _ .tCDif't.ant at 1 p.r •• nt 1 ••• 1 
.8 - lIot: .lcnif'1oaat 

aecr ••• io. oquatt •• 

(T • a + "x) 

T • -"'1.8 + '7.6x 
T • 1318.7 + ,40.9& 
Y • 14".6 + ~.4x 

T • -1'201.7 + '3.1x 
T • 1683.' + ,.,k 
Y • 411.1 + '8.7x 

HI 
IfS 

NI 

N8 

NS 

T • 8839.' - ,,'084.,. 
T • 991.9 + 46.7& 

y • "79.' + 221.)& 

T • ,66.1 + 199.lx 
liS 

NS 

T •• 801.7 + 73'404.1. 
T • 2)4,., + 29,81.0x 

HS 

Y • 143.2 + ,619O.a. 
T • • 1106.9 + 29197.1x 

T • )280'.7 - 9.". 
NS 

T • 143,.6 + '''.4x 
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TABLa JtOa 
saULTS OF STATISTICAL ANALYSIS POR CORRFLATIOM BE1YDN ST~" 

YIELD nasus O'nIER PARAMETERS AT POST. HARVEST STAGE.rULD 
TRIAL (D • 20) 

81. Co 1"1". l&t ion a •• r ••• ioD equ.tt •• 

No. x .. ariabl •• ooet'rioie. t (T • a + bll) (r) 

1. A .. ail&bl. N 0 • .509· T • .5746.9 + ".91£ 

2. JIll,.-" 0.26) If. 

,. ICell 0.288 •• 
At. Knell 0.418 1f8 

,. A ... ilabl. Ca 0.)09 NI 

6. A.atlabl. Me 0.27.5 n 

7. A .. atlabl. Fe 0.2)0 IfS 

8. N ~ 0.1.56 Ifl 

9. &" 0.)76 IfS 

10. Ca " 0.)92 .5 

11. Me" .0.2,9 IfS 

12. re " 
.0.117 IfS 

1). M up,a. 0.,09· Y • 6",.6 + 16.,x 

14. It uptake 0.'''9· Y • 6626.7 + 86.6x 

1.5. oa uptake 0.2,8 KS 

16. Me uptake O.)~ .S 

11. I'e uptau 0."S7 lfS 

• • 81cld.tlo_t at , per .e.' l .. el 

•• _ .ot .i.Dirt.ant 
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TABJA: Itl 

aaULT8 01' 81'ATISTICAL AHALTaIS FOR CORRELATIOtl BETWEEN TOTlL 
UPTAKE OF ~ AND ~ AVAlLABILITT INDICES (D • 10) 

81. 
Mo. 

1 • 

2. 

.5. 
6. 

7. 
8. 

,. 
10. 
11 • 

12. 
1). 

lit. 1,. 
16. 

17. 
18. 

20. 

21. 

22. 

2). .,.. 

x YlII"iabl •• 

n11.rio. "MI 

A.R " • _ 61(0 

PBC" 

KL 
K,x 

6,0 

J[ potential 

N.utral N XH40AO 

floy.rio, .ty. 

A.R " • 
-ll K

O 

PUC" 

XL 
Kx 
L::,.G 

K pot.atial 

Noutral N XH40Ao 

'Oft-hary •• ! "'" 

~ 
~. 

L1G 
~ poteatial 

..utral • MB\0Ac 

Corr.latioD 
ooettio i_t 

(r) 

0.912·· 

0.799·· 
0 • .51,· 
0.878·· 
0.8)8*-

.0.87'·· 

0.'77 
0.889·· 

0.911·· 
0.879·· 
0.2, .. 
0.91)·· 
0.922·· 

-0.918·· 
0.70.5·· 
0.190·· 

0.9"'·· 
0.801·· 

0 ... 47· 

0.8"·· 
0.899·· 

-0.9))·· 
0.717·· 
0.1611·· 

• _ lipirie-t a' .5 par o ... t 1 ... 1 
.* • liC_Ut.a'" a' 1 p.. .eat 1n.l 
XI ... , .tcDift.-* 

Recre •• ien equatioa 

(Y • a + _x) 

T •• 114.1 + 24125.6x 
T •• 142.1 + 2211.9x 
y • )72.6 + 19.6x 
T • 299." + 1281.9a 
T • -),8.7 + 2206.1x 

T • 120'.7 - ,.Ix 
MS 

y •• 5,.02 + 2.6x 

Y •• 110.1 + 261,0.,x 
T • -'2).6 + 226'.lx 

JlS 

T •• 21).6 + 10.59.8. 
Y • -214.9 + 1909.0a 
Y • 1281.4 - 4.1x 
Y • -60., + 1)9 • .5s 

T • • 1t1.7 + '.lx 

T •• 160.1 + ,6,22.,a 
T • -20.6 + 1624.7. 
Y •• 26., + 1).8. 
T •• 107 • .5 + 779 • .5. 
Y •• 14.5.) + 1301.6a 

Y • "'7.) - 4.8a 
T • 41 • .5 + 82.1a 

Y • -.56.0 + '.,a 
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CHAnD, 

DISCUSSIOII 

na ... il. "ourri .... ia Tb.nj.vur di.trio', • -Jor 

p.rt o£ Cauvery delta in T .. il Nadu St.t. v.ry _idely in t~.tr 

pby.i .. -ob .. ioal properti ••• ad lnYite 'be a'teft'10a ot .oil 

.ci.nti.t. to venture in deptb .oil re •• arch on .... ral a.p.ot •• 

Sioo. it i. tbe ric. cranary or 'r_il Nwu. much lllt.r •• t v •• 

r ••• arch on .oil baa be.n planned and oarettu lly executed witb 

o~ .oil and plant relationship. are yet to b. taekled. ~ cl'. 

an .x.mple a large number or experiment. in th~ country have 

to tertili.er K. It has orten b •• n di~C1cult to prediot the 

r •• von ••• or rice baaed on .oil avuil.hle K .tatu. or to applied 

.I.. He.pon ••• or rice to added J( .ere reported by Varlia .!! Al. 

(1919); Mabapatra.t al. (198'). ShYail Sundar Mondal ti..!l. 

(1~82) and Mbar.ava s1~. (198,). Abaenoe or r •• pon •• to added 

K .a. olallMd by Kri.hn ..... y.l1!!. ('97~)' .... a.-7 aad 

Pa1aniappaa (197~) aad 0.01 a.!l. (198,). CubiC r •• pon.e t. 

added ~ va. .Ia ..... ed by aa.aa Xu '*7 (1971). Dbaaapalaa Mo.! .11 Al. 

( "7.3) aad Go.vaal .I1!!.l. (197' ) • 

10 vl.w or tb •• idel, diftering .. ve11 a •• o.t ... loto.,. 

ftlldinc. in this reap .. t. aft att .. pt vaa .-ct. 1ft tta. pr •• at 

tnv •• tt..atioD to .tady tbe dy_t.a or •• il It "itll par.t.ou". 
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r.t.reaoe to .tatu., tor .. , tizatioD, relea •• obar.ater1.tt •• 

• - taw pattera 01' reep.D" to K "ith rioe a. t .. t o .. p. 

DU"t ...... X .~a1labt11'y .... ra_t ...... ~e ala. b •• e ... lated 

.. uptake aDd re'pona • • 1' A.DT 31 rt.e 1. tbe 10 .aJer .. tl 

aerte. ot TbaaJawur dt.trt... Tbe re .. lt. ao .bt_ieed tro. 

laboraiory. pot oulture aDd ti.ld exp.rt .... t. detailed in til. 

preoedilll ohapter are diaou •• ed ill tb. li.ht .1' onp p.rtor.a_ •• 

,.1. "rM. at_tu. aDd I .y!llability 'Eto •• " uil. 

Th. 10 .oil .eri •• ot th •• tudy ar •• cho •• n tor iaY.ati • 

• &tioo are h.t.rol.n.ou ••• r .... l.d trom th.ir phyaico-ch •• io.l 

charact.riatio.. P.ttukkottai, Madukkur and M.l.kadu .oil 

•• ri •• ocourriac in tb. n.v d.lta area are relativ.ly op.n 

t.xtur.d with lo .. y .and t.xtur. vhil. the oth.r .oil .eri.a 

are ti~ t.xtur.d co.parativ.ly aad tb.y occur in tbe old d.lta 

ar... Such vari.tiona in the textural co.pon.nt. fd aoila 

.0uId b ••• crib.d to the •• n.ai. ot tb •••• oil .eri •• in tb. 

r •• p.ctiv. ar... Th. old d.lt •• oila are or re •• nt oripn alld 

th.y ori&io.ted trom d.po.it. ~ Cauw.ry wh.re •• t~ n.w d.lta 

.oil. are d.riv.d trom lat.ritio par.nt ,,'.rial •• 

'lb ••• aoi.la are .... ral in r •• ction .xc.pt MaduklaJr 

&ad Pat'ullko,'at •• rt •• "b ... pH t •• ltcb'l¥ aoidio. Tbey 

are DOD-•• line aDd ... relativ.ly 10" in oreanie oarboll eOIl­

t.Dt. Tb •• oil. tro •• !W d.lt. are DOIl-.alcareeu. "b.r.a. 

Mila ot .14 d.l •• e.Dtai. about 1 per ••• t tr •• OaOo, aDd 



'b. biabe.t .alu. va. reeord.d in Hedu8bala •• er1e. witb 

1., per o.a •• A. re.ard. tb. terti1ity .tatu., tb .. e •• i1. 
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l'e11 ullder 10. i. a •• i1abl ••• tatu. and 1 ..... peet fit ... ai1-

.. 1. P tb.y .ari_ 1'1"0. _diu. to laia" and ... a11a1tl. It •• at ••• 

• a. b.t ••• n 1 •• aad bLib. 

-..r .inc. Bray (19'~) prop ••• d tbe conc.pt of' nutrt .. t 

availability in .oil., •• y.ral .atrae''''. and •• tbod. ba •• 

b •• n dev.loped t'rolll t i_ to ti.e to _nitor tbe nutrient 

a •• !lability in .oil.. Th ••• ti.ation ot available K beiaa 

.i.pl. co.pared to tbe a.ailability ot Nand P •• ti .. tion., 

.ore nu~.r or .xtractant. and .ethod. ba •• b.en •• ol •• d by 

ditr.rent vorker.. Th ••• extractant. includ •• ineral aoid. 

or dtrt~r.nt concentration., .olutton. ot n.utral .alt. &ad 

butt.r .olution.. B •• id •• thi., a nu~.r ot K pot.ntial para­

.et.re ar. al.o being employed to det.r.ine tbe X availability 

tn .oil.. The .... tbod. ar. ba.ed on Sohot'ield ratio lav 

(19~7) and Woodrutr tr •• enerBY propo •• d a. pot •• h potenttal 

by Beckett (1964). 

TIl. re.ult. obtain.d tbr cueh the u •• ot a au.ber of' 

.xtractaat. to .xtraet dit'tereot tor.. of K aad K potential 

par ... ,.r ... pl.yed are di.ou •• ed b.reund.r. 

A peru.al 01' tb ••• an .alue. ot K .xtracted by wat.r, 

a.utral N KH OAe. 0.1. HMO,. 0.,. B.O), 1M HMO,. 0.1. HOI, 

0.,. HC1, 1 p.r oent citrio •• id, 0.,. EDTA, Mor ••• '. r."~Dt 

&ad 0.011. o.C12 rn .. 1ed tb.t tb ..... alue. oorre.poadod to 
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~au* 0.06, 1.06. 0.". 0.67. 7.~7, 0.47, o.~" o.~" O.~1, 

0.6, ADd 0.,8 p.r o.nt ot tb. total K. 'I'M •• yaJII •• '''''.a'. 

r.pre •• ntinc .o.tly IC.x .xc.pt boil1 .. ,. HMO) ¥biab ...... ,. 

a oOD.td.rabl. port ton ot tb. In •• traot1on ot K .. v.11. 

N.utral Jf NH .. OAa .xtraot. rolati ... ly bieber p ... por'toD ot X 

than tb. re.t ot the .xtraotant •• 

the total-K r.ported under tb. pre •• nt .tudy i. ot .i.ilar 

trend and ... nitud. a. report.d by Gr.val .nd K.nvar (1966), 

.RaIII and Sinch (197.5) J Bidd.pp •• nd Sarkunan (1981) .nd Brar 

and S.kbon (198.5) tor ditterent .oil. ot Indi •• 

'£b. tnt.r-relat ion.htp .tudi •• r ..... lod that K .xtra.'" 

~7' •• u'ral M lfH40AO h~ .'-"itto.nt oorrel.tio08 vith K 

oxtra.ted by O.lN HHO" O • .5H HNO" 1M HMO,. O.1M HC1, O • .5N HCl, 

1 p.r o.nt oitric .cid and Morc.n'. r •••• nt. A. _.t ~ th ••• 

extractant •• xtr.ot.d the r.adily .xob.ns •• bl. and vat •• 

• olubl.-K, .tcnittcant correlation. eould b. obtain.d "0" 
*b_. 

Con.ideriac th. relation.hip. between K .xtracted by 

0.1M HCl, 0.,. HC1. O.lM HMO,. 0 • .5. HNO, and ,. HNO, and otber 

( A"O AR k... PBCk ,... 0 It t ) .I: potent ial para •• t.ra - "'" A, .' AL t ~, • •• o. 

it va. ob .... od tb.t tb.y .xhibited 010.e corr.lation. witb 

k all .I: pot.ntta l pa~t ... o .. o.pt PBO .... _4 G. TIlt. __ a1 
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r.latiOO indic.t •• the po •• ibi1it1 or .ub.titutiac oa • 

• z'r_tADt o~ X tor tb. oCb.r to precU.ot tb. X ••• 11abl11ty 

la '011. 

,.1.1. R!riYId par.a,t.£! or ~/I r.lttionahlp. 

'I'll. a.&11.bl1ity o~ allJ' .utri.at i ••• 11 t ... ".ralld It.,. 
the quantity, inten'ity and r.t. t .. tor.. Tbt qUaDttty t ... 

(q) i. a a.a.ur. or .. ount .r x in tb. r •• ery. pe.l in •• 11. 

Th. iat.n.ity t.rm d •• crib •• th •• tr.neth or I ton in .olutt ••• 

'1ll. r.1at:iouhip betw •• n qu.ntity aNi intca.lty ....... u ... 

to pr.dict tb. K •• a1lability i •• gain gov.rned by rat. ~acto. 

or r.pl.ni.h .. nt ractor which d.not •• the rat. at which the 

d.pl.t.d X i. r.pl.ni.h.d ~ro. the 1""1'''' K. Ba.ed on thi. 

cone.pt •• veral ~/I par .... t.r. have b •• n propoetd to predict X 

a"ailability ia .oil. (Nar_in and stnch, 1979). 

A.ong tb. 10 .oil •• tudied, .oil. 8, to 56' Sa .nd 8'0 

° (c.t'lory I) r.cord.d bi.b.r ,,_lu •• ot' - A J{ than the .oil. 

8
7 

aact 59 (oat.gory II) wbiob reci.t.red low va lu •• ~ - AKo
• 

Th. d11't'.r,De •• in - AKo valu •• b.tw •• n tb. two e.t.gori •• ~ 

.oit. algbi b. due to tb. variation. in the .pecltiC ad.orpti •• 

• it •• (Kz ). Tb. ror •• r cat'lory ot .oil. ha"inc relativ.ly 

bieh.r proportion or tin.r traction. and pr.doaiaantly with 

211 .xpanding type ot cl.y ain.ral. (Ra .. nathan, 1974, 

aa-dAtban. 1977. and Maaick_. 1977) .re aceoapaaied by 

larc.r .urtac. ar •• , obviou.ly larger .ptcitio ad.orption .It •• 
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~or K aocounted f'or bieher value. of' .,AXO
• TIle latt.r oa •• -

cory of' .011. beiD8' low in ~iner ~ractioll aQd pred .. tDAnt nth 

1.1 DOD-.zpaadinc olay .i.eral. <_natbaa, 1911) nth low ... 

ad.erption .i'e •• bowed 10. labile K Yalu... Tbi. baa aa 

t.por ... t practical .iCnUicaDce rela.i .. to .b. prediotabi1i.,. 

o~ K .'.tu. of' .oil., the f'or.er beinc ricb ln K .tatu. 0 •• -

pared to latter catecory of' .oil.. Biddappa ADd Sarkunan 

(1981) e.tablt.hed that black .otle re.t.tered hieher valu •• 

of' labile-K ootllpared to red .oila, i. in acoordanc. with the 

tbe above value. are inf'luenced by nature and a.ount of' clay 

coupled with .oil pH. It i. ob.erved f'ro. the renlt. tbat 

tbe clay oontent and pH of' .econd oat.Cory of' .oile are low 

which _tabt have led to low aaount of' f'ixed J( and hieher 

k 
concentration of' .olution l( re1'10ctill& bieher AR.. Si-.ilAlr 

re.ult. of' hlsher activity ratio of' I bein« a •• OCiated in 

.011. bayinc pH in acld ranee and .oil. with low elay conte.' 

vera ob •• rved by a..aui.bnayya and Chatterj •• (1976) alld MaJi 

&ad atta Gupta (1982). Soile, predo.ioant with 1I0n-.zpandiq 

kaol1D1tic type of' 0 lay uneral. rel.a.inc X at a 1'e.t.r rat. 

beo_u.e of' it. woak bondaco to ad.orb.d K i. v.1l kaevn. 
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Th. P.ttukkottai .nd Hadukkur .oi1 .eri •• _oi .. latoritt. 

tn ortcin &lid predeainant witb lcaell.iti. typo _ ..... 10 -tctat 

b ••• oontributed tor bi .... r AR k ~ount ot tb. taot tbat tb. 
• 1\ 

K io b.ld with low t.nacity. 

Low .a1u.o ot AR. It .bo.r.ed i. tb. tirot oat .. oroy ot 

.011 •• ould b. aocrib.d to bieh.r traction or 2" .spandiQl 

type o£ clay .in.ral. ba.inc relatt •• ly bieb.r Cle. It app .... 

that .oil. witb catioD ret.ntion power bay ••• all ..au~ ot X 

1n .oil .olution, .0 that th. i ... diat. ayailabl. K in th ••• 

• oil. va. lower co_par.d to •• eood oat.lory o£ 0011 •• 

Land.ira and Mackonsio (1968) and Subba .Rao .11.~. (1984) wero 

al.o of the .a •• opinion. 

Furth.r, it i •••• n fro. the Q/I ou~ •• that the •• la-

tiol1 eone_trationo of K at which th •• ~ .011. ad.orb It are 

differont. The fir.t oatecory of .oil •• tarted ad.orblnc E 

eYell trom 10v conc.ntration co-.pared to •• cond oato.ory vhio" 

ad.orbod K at a hilh cOD08Dtration. Th ••• tindin •• indicat. 

that the tirat oatesory o£ .oi1. aieht hay. cot creator atriatt,. 

tor K ad.orption than the •• oond oat.cory ~ .. il.. n. ••• 

r •• ult. alao .UI ••• t the po •• ibility that K .iCht be pr ••• nt 

in •• 1ectod ved •• son •• in the fir.t category of .oila .ald. ... 

it ditticu1t for r.1 .... and the .a ••• i&ht b. aboont in tbo 

•• coad oa •••• ry ot .oi1. r •• u1tiac ia lover r.t.nti.tt,. t .. K. 

Xn th. 14./1 .rapD., tb. low.r OUZ"Y.d portion va. a •• ociated vitll 

".orptt.n ot K at .poc1tto .tto. wor ... tb. lin .. r part :lndt­

oa'ed tbe ...... p.eUte ad.orpt:l.a 01' It (Boek.tt .ad llat'ady, 1tA). 
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IE Th. Yalu •• 01' PBC (a •••• ure 01' tbe ability 01' •• tl 

••••• 1.t reduotioa i. tb ... latty ••• ttytty ot X (AR k), • 
".re bieb.r 111 tbe 1'1r.t •• t ... ry et .. il •• .-pared to tho 

._ead ca'eeory wbioh i •• true .... I'lootion 01' i'. butt' .. tllC 

oapaolty. 'DM I'inat •• t"ol7 .1' .otl. c.nt.in.d .oro propor­

.iOA 01' 0 l.y, oreanie c.rbon .nd CEe than tb •• 00.DII cat.cory. 

The .bo •• r •• ult. aiebt be expeoted b.oau.e witb 1ncre •• inc 

clay cont.nt and CEe, the PBck .alue. atebt ba •• 1nc .... od due 

to inered •• d buf~.rin8 capacity (aa. and Pre.ad, 1981). A.atn, 

the po •• ibility of the pr ••• nce o~ 2" type 01' cl~ .ineral. 

particularly montmorillonite or illite a •• ajor clay ain.ral. 

k could b. re.pon.ible I'or .uch lncrea.ed valu •• or. PBC .tent-

~yin& the ~act that the ••• 011. are well bul'l'.red a.ainat 

depletion 01' K by crop removal, warranta 1 ••• K l'ertl1isatl.a 

k a. acainat •• cond category 01' .oil. with low PRC , n.odiac 

rr.~u.nt K I'.rtiliaation. The •• r •• ult. are in line witb t~. 

I'indinaa 01' Land.tra and Maoken.i. (1968) I RaIl and Pra.ad 

(1981)and Bandyopadbyay ~~. (1985). 

iUrtber, the I'ir.t catecory 01' .oil. reai.t.red biCb .. 

yalu •• o£ K potential th~ the •• 0000 cat •• ory. Tbi. i ..... tal 

ia pl.aOi. tb •• 011. on a cu.parat 1 ... ba.l. aNI it I'u lly d ••• 

orib •• the K .tatu. 01' .011 ..... 1" .bort depl.tion p.riod. Ia 

tb. pr ••• Dt .tudy, althOveh the ob •• r •• d acti.ity ratio. v ... 

hl.b, tb. low.r .alu •• 01' K pot.ati.l 1n tbe •• oond .at ... ry 

01' .oil., .usa •• ' tbat th •••• oila are l ••• t butt.rod ac.t_t 
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d.pl.tion ot K which i •• lao "ide._ tty "De 1.., .. alY •• et 

PBCk. --1 -- tv, MaJ1 and ... Gupta (1911) &all cn. •• t."J •• .d. al. 

(198.3) .1Id •• ild.lar .-..... ti .... 

Th. Woodruft tr ••• ner.,. ... 1» •• (Ao) •• re a~ ........ 11y 

bieb.r in the tir. t oat .. ory ot •• ila tbaD tb ......... at ... ..,.. 

Th. blah.r yalu •• ot tr.. .n ... eY oban,. ob •• r...d ia tb ••••• 11a 

could b. attributed to th.ir cr.at.r _,nitud. ot • .,baD,. 

oapac ity and r.t.ntion ot K on .sobane. coapl.x. Tb. tu." 

c.t.sory ot .oil. po ••••• ed hisb.r olay content coupled wltb 

hich CEC co.pared to •• oond cat.gory a •• vid .... c.d tzoo. initi.l 

analy.i. ot .oil.. Thu., it could b. po •• ibl. in the tir.t 

cat.cory ot .011. that K ion. are h.ld ..... t.naoiou.ly and 

tirmly tbat bleh.r .nerBY ba. to b •• xp.nded to r.l •••• K aq4 

.. k. it available to plant.. Similar vi.v point. were al.o 

.xpr ... ed on dit t.rent .oila by Bala.undaram (197). Ra.anathan 

(1977), Mabendra Sinsb ~ !l. (1982) and Valliappan (1984). 

,.2. Pota •• iu. tix1nc capacity ot .oll! 

Pota •• ium tixation ba. a d.tri.ental .ttect on tb. i ... -

diat. availability of added-K in the .oil. But it i. not tb. 

total 10", a. tbe tixation ot K add. to the re.erve pool or K 

in .011. lotorID-tioD ,en.rated tro. IUch .tudy -1 h.lp to 

determine the relative .tteetlY.n ••• ot ~ applioatlon and 1. 

turn to ."01... .ouad .trat eQ of' K f'.rtl11_. u •• procra_. 

ba •• d on the ... nltud. ot th. f'lx.tlon. 



(" v 
-' 

Th. r •• ult. or K tix.tion .tudy r •••• led th.t .. it. 

ditt.riQl i. their phy.ioo-eh .. i •• l propertl •• vlth .peeial 

r.t.re .... to nature aDd allOUat 01' olay, cae, .rpal. oarb •• , 

pH &lid CaCo) oonteat .ari.d .ory .. ob ln tb.ir tiKi .. oapa­

oiti ••• 
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In tb. pr ••• nt inv .. ti.ation, X I'ix.tlon wa •• 1.nll'io ... 17 

corr.lated witb Clay (Siacb .nd aaa, 1976 alll2 BaJwa, 1980), 

C&C &lid C.CO
J 

(Tho_. and Hipp, 1968 .nd V.lliapp.n, 1984). 

The po •• ibl. r.aaone tor tbe abOY. rel.tion _taht b. tbat .. tl. 

with bieb.r _ount of' cl.y and CEC tix IIIOre or added 'IC. Aaai. 
k the rixatio. was ne8ativ.ly correlated with AR • Vben K i ••• 

o 

Crom aoil .olution 80t adaorbed on K rixation .ite. cauoinc _ 

reduction in .olution conc.ntrat10n o~ K m1&ht be the po •• ibl. 

r •• oono ~r .uch a negattve retation. Z.nd.tr •• nd Macken.i. 

(1968) were .1eo 01' the .... yiew. 

It wa. reyoal.d trom the .tudy that the alllOunt ot K 

f'iXed continued to increa.e with increa •• in the lev.l. of' 

added K wbich might be due to lar,er proportion of' K beine 

toroed intu inter-lattice po.ition f'roll l.bile pool a. 

iDflu.noed by tbe ooncentration .radient •• reported by Grabe. 

and Lop •• (1969). Furth.r, ~nathan .!!..!l. (197.5 h Hov.l .. 

aad Spain (1980), Dutta and Joahi (1983) •• tabli.hed .. ideoo •• 

that incr.aainc 1 .. e1. 01' I'. incre •• ed the" tiS_tion. 



When the ... nttud. ot K ttaatton va. oOD.tdered tro. 

th. p.ro~t ... • t k tixatioD .t ditt.reat 1 ... 1. ot added K, 
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it va ••• _ tbat 'b. per ••• t X tia_ioD d .. liDed witb i_r ... -

'''' l ... lAI .1' added K iD all tla. _ilo. Ttai •• oa ld be att2"i­

ttut.d '0 tb ••• turatioa or .p .. i1'to ad_rpt iOD .tt •• 1'01' X 

t'.illAtioa "ith p .... r ••• i ... i_r •••• i. tta. ~.1 •• r odded X 

(Mar.yao. X.llbiar, 1972, Jo.bi.l1 51., 1971 .nd Valliappaa, 

1984) • 

Coneidering tne dirt.rent incubation period., it va. 

ob.erved that the lov •• t tixation occurred durinc the tir.t 

day and tne •• me incre ••• d •• the incubation period va • 

• xtended to 72 houre beyond which there "a. no _rit.d iacrea •• 

in K rixation. The.e r •• ult. indicat. that the rat. at .orp,t •• 

"a. Cr.ater initially which declin.d «r&dually until an equili­

brium "as reached. Increa.ins tixation ot K with .. aryinc ti .. 

01' contact in dirt_rent .oil. "a. a180 revealed by Gre"al and 

&Anwar (1967) and Valliappan (1984). 

It " .. a180 ob.erved tbat tbe .oila dittered in their 

tising oapaotti •• on aocount or th.ir variation. in tbeir pro­

p.rti... Soil. 86 and 57 r •• i.tered tb. hieb •• t aad lo" •• t 

t1a.tion r •• pectiv.ly. Tbe bieb •• t tixation in 8, could be 

.. eribed to tbe pre.ene. at creat.r proportion ot 2'1 type or 

.lay .ill.ra18 "bieb ottorod ..... t.r .urt.ce area tor tisatl_ 

a ••• tabliabed .arlt.r by Bolt st u. (1963), Black (1968) and 

Perkia • .ad TaD (1973). Tb. l .... t tis.tioD lD 17 oould b. 
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a"'*r1.but.d to tb. r.latl~.ly low .. ount ot olay in the .011 

preclOu_Dt with 1& 1 type IUner.l.. DutbioD (1968), Badl .... 

and Rao (1969) .nd N .... y.na NUibiar (1972) ob ... ".d r"oed 

Cis.tion o.r & in .011. pred •• l ... at witb 1,1 "ype oC cla,. 

.1n.r.l •• 

On tb. b •• i. ot the "Cnltud • • t K tillatton, the 10 e.l1. 

und.r .tudy OOU ld b. ola ••• d i8to three croup. '011..,1. 

-X ~ S.E •• tati.tic. (Fig.5b). 

i) Soil. wltb K tixatlon ~alu ••• xc.edinc 1.0650 •• /100 • 

eoil (5, and 56). 

ii) Soil. with K fixation value. 1 ••• than 1.0650 but 

.ore than 0.9008 •• /100 g .011 (s" 52' 53' S4' 58 

and 5 ,0 ). 

iii) Soil. with K tisation valu •• 1 ••• than 0.9008 .. /100 • 

The .oil. or group (i) _i«ht hay •• ixtur •• of cl.y 

.1n.ral. with do.1nant type ••• pecially 111ite., .. nt.orl110. 

nit ••• nd ver.iculite. a. ob.erved by Ramanathan (1977). '!'b ... 

• 011. pro.ided • lar •• r .urtace .rea which incre •• ed the J( 

fixation (De.i. ~ ~., 1971). Further, the toroe oC blndtac 

could aca1n be .nhanced by tbe exi.tence ot dittereDt a.cIeorptt. •• 

• ite. "i •• , Pl.nar, ed •• and inter-lattice po.ltlona •• re. •• 1 .. 

by Barber .11 .... (196,), H.IICe1 (1971) .nd ..... n.tu. (1977). 



Th ••• cond croup or •• 11. (S" ia' .,' .~, aa and a,o) 
f'laed 1Md .... t. _Ullt •• 1' K. Th ••• 8011 •• la_i. d •• I. ....... 

• f' 111 type aia.ral ••• p •• lally .. at .. rill.ait. -'ebt ba~. 

f'iaM IIOd .rat. K a. report ed 'by JlaJ"a (1980). 

TIl. ibird ,roup of' .oil. (8
7 

&Del a,) 1'i .... low _.at. 

of'~. na •••• 01la b.1.o .... cS ,. AUt..ol "i'" d..tD&"" .f' 'I' 

type olay aiD.ral. (aa"Datbao, 1977). Tb. olay .1."'1".1. fII 

20S 

tb •••• oil. b.lnc n.Il •• zp&Ilcttnc, l1&'\'i. 1 •••• urt'ao. a .... wauld 

baYe f'ilr.ed 1 ••• quan'lty of' added X. 

,.,. P.'."iu. '!PRlxi9. poy.r or "ill 

'fb. I ••• orption .nd J( .upp1yi. pover 01' 1011 ....... ... 

a •• ynonraa (Arnold .nd Clo •• , 1961, Doll ~ Al., 1965, aDd 

Ma.b, 1971). Apropo. '0 tb1l aa.&naibaa (1977) d.f'ia.d X 

tbu. beoo.iac ayailabl. to orop. apart f'1"O. X.a and "ater 

.01ubl •• I alr.ady p ..... at III .oi1. Oa 'b. o'ber baad K ... .,.17-

la. pow'" 01' •• 11 1. d.rl.a.d AI tla. a .... at .f' ~ .upplied t. 

, ... ,,1,. plallt. f'ro •• oi1 .olu'ion, X.a and KIl •• 1'...... 1'Ia. K 

.. e1 ... iac po •• ,. d.not •• the total a~al1ab11i'y aad Dot tla. ,.tal 

uptake .iao. ,Ia •• atire a-.n' of' K ,bat 1. re1 ... ecS 01" ..... i1-

attl. 1. D.t •• ed by tbe plant. 'l"bu., any ob.llioal .. tb'" 

d •• ti .. tb •• ~a1la'bl. X 1n a •• 11 would .. an tb. I: r.l •• IIi .. 

p'"'' of' .o.il., vb11. tb. X .pply1 .. pow .. oeu 1d __ equ.ted 

to tb ... tua1 uptake of' X by th. plant. 'by Ally bi'1aCi_l 
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,.).1. g._Gal .'IIId-1, rl1.a.'. poy .. or •• 111 (S'IP-It) 

'lb. K r.lI .. , ... pew .. ~ •• ila IIy ••••••• i.,.. ,"rae't •• 
• i'~ 0.'. Hel a~.lly d.or.a.ed tro. tir.t • .trao"oa to 

fih •• ntll .atra.tion by til. tt_ ... S fit Sh •• 0ilt ... l ••• td 

".ry li"l. K or .0 Jt. 

Ooaaidll"iac Sb. tadi"idual .oil ._pl •• is "a. oba .... d 

Sbat a, aDd 87 r.l.a.1d Sb. ~iab •• ' aacl 1 ..... _UD' .t K by 

rir.t .xtracSioa. TIl. '&apl. s" a V .. Sl.ol vith btcb K.a aad 

K •• tur.tioD at eda' po.ition p ••• ibly h.ld She It "itb 1 ••• 

S.naolty and bondaa' rel.a.ed It r.pidly (Raaaaath.n, 191'). 

TIl •• _pl. S7' AD Aai.ol "iSh It d.pl.t.ct .Sat. oould r.l •••• 

K a. ii. ou.,lati ... K r.l .... " •• alao th. l ••• t. leil'.9 

and .'0 r.l ... 1d It up to S.DSb .xtraciioa. Soil. It' '7 ... 

S8 r.l.&ltd I, up to .1.".aSb .xSraoS ioa and 8 2 and 8, r.lI .... 

It .p So S".atb .atraotion but the .oil. 54' 5, .ad 56 ooati­

nu.d to r.l •••• K upto· ~trt •• ath .atraction. 

Sucb "artaiioa ia ib. K rl .... pait.m ...... ditt.rtat 

eoil. could b •• ttribut.d to tb. r.lati". clay oonS.at, DaSur. 

ot clay aDd ditt.r.Do •• ia boadiac .neraY viSb Whiob Jt i. 

b.ld ew.r ol.y lattio... S.il 5, r.oorded tb. bieh •• S It 

r.lt •••• vbll. Sb. otb.r .oila r.l ••• 1d ".ry liStl. It or n. K, 

ia tbe t'Ut •• nSb .atraction. TIl •• oi1 5" an Eati_l .... 11»17 

"itll illitl0 d .. inano. r.l ••• ed It .S.adily aDd .,adu.llF .. _ 

up S. fit't._'lI !Sinoti.D .ipltyiaa it. blably 'butt.red _ .... 

.. • ... .,..1... .t' Pac"'. .1&,. ...... t v... all. IId.p ,. tlai. ..II. 



,.,.1.1. OW-la",' ~ r'ltM' 

Tb ....... latt ... J: ftl .... patt.n .1' 'II. _'la •• _ 
.t.,. f'.ll..,teI tbt '1II'd... 86 > 8 "-. > I > I ,"- I '""" I .. )-,.7 2 , ",r-r .. 
"0> " > 11- Tb ••• tl " ... t ..... rt ... t. 2., ty,. .1a,. 
vttb latcb "utt.ri ... oapaotty .ontri,but.d tor tb. Ilicb •• t J: 

r.l.a... Tb. low r.l .... tn tb ..... • 1' as., .u.b. be du. to 

it. I. d.pl.tld .tat ... it v .. a ... r •• t ... tured AUt.ol. 

Furtb.r, tbe cu.ulativ. K rel.a •• our .... ot' tb. t.n 
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.oila " .... ltd tb_t the .oil ., ... hibittd a OUI"Y' witb • bicb 

d.cr •• or at •• pn ••• initially t.ndio-tt.ne the r~id re 1 •••• ot K 

by tb •• ot.l. Suoh rapt.d .nd biah r.l.a •• 01' It .tabt l.ad t. 

noa-r •• poD.t. ... D ••• of" orope to added K. Th. labile-X (- ~ It') 

.. alu. VAl .1.0 bt.eb t. .. tbi •• oil. On the oth.r band tb. IOtl. 

S7 .nd s, .&bibit.d a OU'I"Y' with littl •• lop. initially .iabt 

r •• poad to K application. Th. labil.-K .. alu •• ta tb ••••• tll 

aad lov •• t '.' oo.I't'iei.at v.lu •• obtatn.d tro. C.bb-Douala • 

... pon.Dtt.al equation. t'or ou.ulativ. r.l .... -I[ I'.r 5, and 17• 

Th •• b •• ao. at r •• pon •• of" ric. to K applioation in •• il. " 

and 5" • lin.ar r •• pon •• in th ..... 01' 87 .ad a oubi. r .. -

pon •• ill 8, .btained tbr cu. a pet _lture '&pert_at di •• u ..... 

in 'IOtion ,.4.1. t. 1n ,uppert ot' tbe .'boY ••• Mlu.l ... cIr_ 

1'r .. tb. oUIal1ativ. It r.l ••••• tadt... 8etb vit" l"lIa,t .. e1,. 

bleb and 1.., .~1att ... r.l.a ••• f' K 1.adi .............. t .. .. 

•••• ... .... pe .. i....... .r .ft" .... p ••• i ... l,. t ... elld K ,,1ft 

,....&led .... 1111" tt,. ..... _ ..... (,,.,) 18 •• tl. fit ........... 
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bbau.ttv. 0l"9pp1nc thr..,b a o.nttauou. '78t •• • 1' rat.­

'ac onp. ar. oouid.red to b •• ttlOtlv. aDd reproduotbl •• n ...... 

• .-ploy9d ia aI •••• 1. "" autrtllSt .uppl". POW" ~ .. '11. 

1'b1 •• tUlly Val uadertak.n t. _Il. ett .. tlv. o'lIpart_n .1' tb.. 

~ re1 ... 1. p.ver or .oil. vl.-a.vi. ~ 8Upplrlnc Plv.r or •• tl •• 

'lb. dry _tter yl.ld, K coDOlIltration and K uptake .. alu •• 

cradually d.ere .. eel tor .v.ry .. oo ••• lv •• bart t.r. or.pplac .r 

rio. whioh GOU ld b. du. to the lat en.lv. r.lay oroppine in tb • 

.... • oi1 altbouch the .. OrG nutri.nt. alODe v.re add.d in 

adequate qUaDt itt... 'lb. tr.nd of' dec lin. va. n.arly tb •• _. 

t'or botb ooatrol and I. tr.ated pot.. But the rat. 01' decline 

ot' J( uptake va. lower ln K tr.at.d .011. tban that of' oontrol 

vitb ... r., lUoo ••• lv. orop. "blob i. ia acr ••• nt witb tb. 

l'iacU.nc' of' BilVa. (197"), ___ tban (1971) and Sl.oai. and 

N ... b (198,). 

, • .).2.1. eu .... ltU,'Y. dry ."t.r y1'14 or ric. 

l'b. 1 ... 1 " oau.ed tb. hieb •• t dry .att.r .,i.ld. "bil. 

,,~. pet reo.iylD(l DO J( no.rdtd tb. l .... t dry a •• t.r yi.ld 1. 

a~.' .11 tb •• oilt .tudi.d pI'OnouDolac the b.mtl'iol~l .tf'.ot 

.1' J( on ~i ..... procluotioD. IDOrea.inc 1 ... 11 of' X. .tebt b .... 

lIeCIla'ed ia a b.nel'iola1 " • ., 1n tb. proo ••• 01' ablOrptioft &lid 

_.1I11la'1on or crowtb .1_.at ... eeled by riO' wid_ I. r.1'l9O._ 

ill 'b' 1"_1 dry _" ..... _1&'19 •• 
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Tb. t.a .011 •• tuell.d, dU't.red .arkedly In th ..... _ 

duoti,. 01' dl'1 _tt.r ll1C1ioatiac th. di •• Nity ot •• il. In 

tb.olr produo'l.n pot.atial. Aao. 'h ••• 1le, ., "blob ~.1 •• '" 

to AUi.ol produo ed tb. "le •• t dry _tt.r yl.ld. wbilo "0 

b.lo .. i. t. Ea'i.ol ........ _ tb. 1 __ , yi.ld. Tb ••• il ..,. 

produoi. b1cber dry _t, .. yi.ld "'lid b .... p .. ted b.oa ... . 

i' r •• poDded I1n.ar17 '0 added ~ a ... id._" by 'b. r •• p .... . 

tuac'i.D tit'.d for tb. ab •••• oil aad di •• u •• ed iD •• oti •• 

,.4.1. Furth.r tb. labl1 •• X •• 1u. (. ~1(0) tor tho _11 (S7) 

va. al.o low l •• dlna to po.ltiv. re.pon •• to added JC 'bu., 

tb. dry _t t.r yi.ld la AU1 .. 1 va. al.o •• tabli.beel "" 

Ban.al .1.1 Al. ( 198, ) • Ttl. poor dry _t t.r ,.i.ld ia ooil .'0 
oould b. a.orib.d to the 1'aot tbat it va. a p._.nt "b1.b 

oou ld Dot iat.crat. tb. nutr1.at. '0 added oa aooount .1' ,t. 

poor pby.ioal ooadltion, low 1'.rtility and produoti.it,. ~i~ 

r.flected in 'b. poor bio_ •• production. 

,.).2.2. Pt,allly! uptak, by rlo, - !ahau.tiy. '£Oppi" 

Appllcatlon 01' It lDCr.a.ed th. K upta". ln all tb ••• 11., 

altbouah tho ... nltud. of ~ upta". dU't.red on .. oount .1' 1'. 
b.t.ro,.D.tty. Suoh inor ... ed upta". 01' .K due to iDOr ... ocI 

1 ••• 1e at JC i •• b.lou. b.oau •• Wh.D tbe dry _t '.r i. iDOr •• " 

by addition ~ It •• a. o.uld ... p'" tb. uptake to lao ....... l •• 

up,a" •• alu, i. onl,. tta, .... duet of dry _ttor yt.ld alld 
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.o~)t.a* 01' K. Ii 1 •• 1 •• aoi.worthy io •• at1 •• b.re tbat tb. 

added ~ 1 .... 18 d1d Dot .ppreoiably 1aore ••• tlW ~ .. Dt •• t 1_ 

r10' ,laDt. ..._ tb ••• 11 •• s., &lid S,0HO.U_ted t.E tb. 

bieb •• t &lid l.., •• t upt.k. at I.. Tbia 1ad10at.d tb.t tb. uptal& • 

... lu •• 1'.llowecl tb •• _ tr.ad •• dry .. tt.r yt.ld a ........ 1 .. 

• arI1.r tbat tb •• otla 81 &lid "0 reatat.nne tb. hiCb.at &ad 

10v •• t dry .. tier yi.ld r •• p.ot1 ... 1y. 

Aa r'Card. tb. Ilu.,.r 01' orope aDd uptake 01' K, tb • 

... lu. 01' JC uptake d.orf.aed f'ro • .f1nt orop to .1,Xtb orop .. 

tb. dry .. tt.r yi.ld deerea •• d ln the .... vay. 

Th. ou.ulati ... & uptake oUr'Y •• of' di.ft.rent .011. 

r ..... 1ed tbat ih. uptake .. a1u •• d1tt.r.d lara.1y ... aa .011. 

Ito to K) tb. oorr •• pondlne laona •• ln ou.u1atl ... K uptake va. 

v.l1 _ai1' •• ted in the .011. ln the order 58) 17') 8, >. 52 ">-

5. > 5, ) 56 :>8, /' 8, >S,0. 

,.,.2.,. laS.at ,tiM alld IpM M.teI by Ex!!&u.iU. orop,'. 

It 1. o1't.n ret.rred tbat ~ i. an .1u.1 .... 1 .... t oa 

.DO.uDttr.d iD d •• arcatiQl ODe torm f'ro. th. otb.r. S.oondly, 

1t •• 1ua1 ... ob&r&ot.r 1. turth.r qua11f'i.d due to th. 1aok at 

prop.r .luoidat10n lD dtOofd1DC .. ar1ou. bioch..noal t'uaot10 •• 

tb. It baa ill tb. plant body. But on tb. oontrary tb •• ll ... t .... 

• ~ dyruudo ~u'1ibriu ..... di1't.rellt tOftU ill •• 11 b ... 
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Th1a i. _ .. 14etat tro. tb. t.ot tbat til. Ol"Op durlnc it •• l"Owtac 

period Dot only r •• o .... v.t.r .01ubl.-~ .n! X.x but .1.0 

util.i .... couiderabl. UIOUnt or KoD_. vhioh 01' oour •••• p ..... 

UpOD .b •• 011 oharact .. t.t:1c ••• p_o:1.117 01' Xex ooat_t &lid 

the quantity 01' K 1' .... :11:1 .... Mded. 

It va. ob.er .. ad that the X.x u.ed tncr ••• ad with :1no ..... -

lnc le ... l. ot' add.d JC, while the Kn.x u.ed d ..... ued vith 

lnore .. ed 1 .... 1. ot' -Sded I(. ln all the .011 •• tudled. ¥ben 

.otl. are adequately added vith t' ... ti1i •• r K, plant. d.rt ... 

th.lr It require.ent t'ro. lidded ._ro.. 'nlu.,:1t aiaht b. 

po •• lb1e that the It.x u.ed lnorea.tId vitb incre •• :1Q11.".1. at 

I. On the oth.r band, tb. Kn.x .. uro. 1. not .aploit.d by 

plant. a. lone a. their n •• d to r J( 1. _t tro. K.a .. tbe X 

derl •• d tro. x •• s i. proar ••• i ... ly ... ll.r with .uob lncrea •• 

ln _dad 1(. Furtb.r, vb.o Ol'Op •• re r.i.ed .uo •••• i •• l,. wl'b-

out & appl1c.tlon, the d ... nd tor tb. Dutrt.at X laorea ••• &ad 

the .011 a.atlable pool ..... in. oontinuou.ly und .. K .tr •••• 

Du. to thi. the 1'lov ~ It in the dynald.c eQuillbriu. va. 1' .... 

Knelt to K.lt t'orw .Dd tbu., the tor ... declin.d oonaid .... bly. 

Tb. abOY. tl11dl ••• re in lin. vtth the report. 01' S.laoll 

(196,), El.okkary (197'), Obo.h .Id aho.h (1976), aa-natbaa 

(1971) and Oalle.~rtby and 8i." •• (198,). 
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'or prlOl •• int.rp .... atl.n tb .... aI it. 01' .b. p ••• xpert­

.eDt are eli.cua.eeI under tb. I'ollowine tvo b.Mlnc'. 

,.4.1. utEt of , fl I"N' ,i,14 .... uplaM It I i, Apt " rA" 

Appllcation or Jet and XIt 1 ... 1. b.lnc on par E'el.t.£.d 

bieber crai' yl.ld 'han .b ...... of' .b. 'E.at •• ,t.. Alao tb. 

&.4 aDd 1(2 l .... la b.l,. OD par iDduo.d bieb.r uptake 01' JC .haa 

X, aDd ~,. Addition of K to .011. lDcrea.ed tb. a.ailabl. 

X .ta.u.. Plant. crowi. iD .uch 0000 it 10n ab.orbed hieb.r 

proportion of K vbicb va .... fl.ct.d 10 lncre .. !d uptake 01' X. 

to tb. 1DOr.a.ed M v ••• 1'1'lcl.,oy and cr.at.r utili.atlon or • 

in tb. pr ••• nc. 01' added K. Inorea.!d N u ••• 1'1'ic1.00y wlth 

' .. r.a.iac l ... l.! 01' K r.",ltlac bieh.r bio .... prodUotion va • 

• b •• r •• d by Tahir Sal ••• ~~. (1980). 

Sell. S9' 8, aad Sa b.ha.inc .i.l1&r1y r •• l.t.r.d tatchlr 

erall1 y1.ld t baD 8'0' 5,. S,' 5, and S6 vblc b in turn yi.ld!d 

aGE. tban Sit aDd 82 - Soll. 59 aDd 87 b.lne A11'1.ol. -y1ne 

1_ J( I'!l.a •• yalu •• record.d bleb.r Crain y1.1d. 1'b.1. 1. a 

ol,ar •• id,AO. 01' ,xl.t.aD. 01' 11aitat1on 01' K in th, •••• lla 

&ad appl10 •• 1on 01' I( bad .. rk.d b.a,t1t in iaar.a.iac tb. erala 

,,',ld. S1atur 1 •• tallO'. 01' b.1ch,r crain y1.ld or rio, 1ft I'td 

"11. v.r •• b •• EY.d by Habapa'ra and RaJ.Ddrapra.ad (1970). 
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Furtb.r, tb. r •• pon •• tunD'i.na worked out ~or X appli­

oation tD dUr.r.nt .011. "ltb ADT " rio. a. , •• t orop 

r.w •• led tbat lin .... r •• poD8. t'uac tion. " .... 1'oulld '0 'b. til. 

b •• t ~1t t.. .. _ on at 1 # 11. S S S - S v ~ ~a u •• Aor.o • " ~, 7' a.AU 10. 

Th. lin .. r 'reDd ob •• ned 1n •• 11 8
7 

oould b •• , ... ibuted •• 

1o" t.i,t.l X .t.tue, low OQ .. l&ti~. I'. 1'.1 •••• , low _': r' .1Id 

It 
PBC &lid op.n t.xtured .. tur. aa rn •• locl tro. tb. 1_tla1 

.nal,..i." lib ...... eta. lin.ar ".epo •• in .oi1. 8,. S~ and I, 

could b. aeorib.d to low Gu.ulati •• I'. 1'.1..... AG.oreli .... to 

Bartb.kur s1 Al. (1983) .. io. r •• poDded lin.arly to K appll0.-

tion in A ••••• 011. wltb low ol.y cont.nt, h .. inc DO ~er.l-

cu11t. ~n.r.l.. Th. lin •• r r •• pon •• obtain.d in tb. 0 ••• or 
•• il 8 ,0 in tb. pr ••• nt .tudy oou ld b. due to the low olay 

cont.nt o£ .011 •• nd po •• lb1y with DO ~.r.loullt... Tbe 11a ... 

b.baylour o£ the ahoy •• 011 •• icni~i •• th. £.ct th.t th.r. to 

etl11 t'urtb.r .oop. tor 10or ... inc the do •• 01' K to .., •• ai. 

lb .... epone. £unotiona in .... peet ot 8011. 8, aDd 8, 

w .... Dot .tcD1ticant. Th •••• 011. r.l ••• ed r.1.tiy.ly .ore I'. 

a •• ~ldenoed tro. the J( 1'.1 ••••• tudl •• wblch .tabt b.~. boon 

aut'£1ot.Dt to •• et tb. orop requir ••• at .. eIN 1tlac 1n laok or 
r •• p.a •• to applied K. Ab •• ac. or .... poa •• to lidded Ie .ould 

b. oap .. ted in .. 11. eltber witb biab K rol ... t. pow ..... 

ob.onod iD tbo pr ••• nt etudy or in .011. bayl. cr.ator K 

1'1&1oa o.paolty. Metat. (1976) and Deol .d..al. (198,) OM.." •• 

" 
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ab.en •• of k r •• pora •• ~or tldded K ira _il. vith cr •• ter tia. 

oapatti.,. 

In th ••••• ot •• il. 9" SI &ad 5, tb. b •• t tit r •• ,. ••• 

tuaotlon va. touad to b. oubio ladioatiac tb •• lu.i •• b.b~iou. 

ot .I. ora craia yl.ld Bovine a lio.ar tr.nd at low .. 1 ... 18 .r 
appli.d K to1loved by • d.or.a •• &ad .. ain an iaore ••• to yi.ld 

at hieh.r lov.l of K app1ioation. 

SUGb oubic type o£ r •• ponee oould b. relat.d to tb. 

tnt' luence ~ K on N availability aDd uptake. The orop yi.ld 

1'1.ld .xperi_nt diecu ••• d in .action ,.,.6. that th. yi.ld 

decline corr •• pond.d to reduced N uptake con •• qu.nt to reduo" • 

a.ailability. The po •• ible r.a.on. £or reduotion ot If avail­

ability at ~) lovel in .oil. (s,. 92 and 89 ) could b. theort.ed 

on tho tollovin&' •• ebelli.... At lover 1 .... 18 of' K (up to 100 lie 

.l.
2
0/ba) tb. H availability va. po •• ibly intlu.nood by X ion •• 

At ,,0 kc ~2o/ha l.vel tb. N availability va. reduoed. At 

200 kc ~O/ll& tb. availablo N .tatu. va. incr.a.ed a. ovid • ..,_ 

tro. tb •• oil analytical data. T~ po •• ibility of .utual 

r.l .... or blockine .ttect botw •• n tb. K aad MH .. ion. in the 

int.r-lattic. po.itione of olay .lo.ral dep.ndi .... upon tb..tr 

•• D •• lltratton ln 80il .. lutlon oould b. a plleno .. noll operati .. 

18 •• il.. Tbi. could b. po •• lbl. due to th •• i.llar 10nio 

radii, K and MM,. i.n. po ••••• &lid botb beinc lattl •• ttaabl • 

• att.n.. In .... pr ••• nt .tudy at ,,0 k, lta0/ha l.v.l tb. J: , ••• 



oould bav. r.Dd.red 1 ••• 1".1 •••• 01' HH~ i.n. iat ••• 11 •• hI­

t10n by 'blOOkiQl .1'1'eCtt. VIl'I"'.' at 200 Ire Klo/ba 1 ••• 1 tIlo 

iDOre .. eeI oODOontration ot 1( ln .011 oolutl' ... u 1d ba.o 

p •• otrated d •• p.r into lot.r-latti •• poeition. rel ... lac NK4 

ion., r •• ultlac bieb.1" N a.a11abtltty. 
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'.~.2. QRrr.lttiop ,Sudi'. tor id.Atitrine .9",,1 •• 'tr.,'!pS 
fOlk It ,v&11abiUtt 

p-.r. tbe .ultabiUty fd •• plrical and blolocioal _tbod. tor 

d.S.r.iniac X .val1.bi1ity. A1tbouSb the biolacioal .. thod. 

could b •• 01'" aocurat. and r.produoibl., y.t th.., are tt .. O.D-

.urainc and laboriou •• nd b .... limtaiion. in adaptation tor 

lara. Dulllb'r of .oi1.. HeDc. an • .-plrie.l .. tbod .ppro .. bta.C 

olo •• ly to that ~ the bio10Sio.l .~hod vill be h.lptul 1"1" 

vid.r adaption. 

To pitlb upon a 1".11&b1. r .... nt tor pl"ediltt~ K 

.v&llabllity in .oil., .l ••• n ob.ateal .xtraeSant. WII'" tried. 

'I'll. r •• ult. abov.d that out 01' th. ol ... n .ISr_'.n'., n.utral 

N NH40AI va. clo •• ly corr.lat.d witb cra1n and .traw y1.1d. 

and uptake ot K 1n crain and atraw and total upSak •• u •••• t 1 .. 

tb. talt tbat tt cou 1.d b. the b •• t 'ISraeSallt. 'rbi. IOU 1d b. 

aaol"ib.d to tb. fol1owtnc re •• on.. Th. K locaS.d iD plaaar, 

-C', and 1nt .. -latt11' putSlona ... ,ubJ .. tect to dit'f'.rea.lal 

d1eplaO ... Dt by oatloa.. TIl. X. 1Mateel in planar po.iti.D, 

are .ull_C.able aDd equally aoo ••• 1'b1. to lfIIt.' H, Jfa, .1Id Ca 

i ••• wh.r ......... aded .D !dC. &ad la.t •• lattio. poetSion. are 
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_r. ..a11y aoo ••• 1bl. to tb •• _ba~. by ~ ioa tbaa oth.r 

•• t10.a. Stout (1982), ...... aJa. A Al. (19a.a), _aal .11 al. 

(198,) o1ai_d tbat n.utral If ~O" to b. tb. b.at eztre.otl_t 

to pr.cl1ot )( •• &11ability 00 dit'1' ....... oila. 

l'urtber, it i. rnoaled tN. tbe q_at ity et X. oat ... t .. 

by dU't.ro.t .xtrllGtalit •• xo~ti. "01110. II HHO" ....... 1 

• NH40AO .xtr.ot.d bieb.r .aluo. 01' K tro •• oila .ban other 

r .... nt.. Tbia oould b. po •• ibl. tbat it would ha •• extrae ... 

a traction ot K tro. Kn.x apart troa extractinc X tre. Ke •• 

• eaaure tbe a.ailable nutrient atatu. ot .011 provided the 

quantity .1' .uch .xtract.d nutrient i. olo •• ly related to the 

uptake of that nutri.nt in tb. plant a. v.ll .. crain and .traw 

yield.. Xn to. pre.ent .tudy, it va. notevorthy to ob.er.e that 

the K extraoted, by vid.ly and co .. only u.ed neutral N HH40Ae 

b_' a aieniticaDt oorr.lation. vith yield 01' poain and .tray ... 

total uptake 01' K in rice. In addition, th. total uptake or k 

i. a true r.tlection 01' tbe K a.&i1&bil1ty in the aoi1 and 

theretor. neutral .N NH40Ao .xtraotant could b. conaid.red •• a 

aore r.1i.b1. one to prediot K a.atlabt11ty. l'hta va. al.o 

e.ident 1'r .. the patb .nalyaia oarried out to pr.diot the )( 

••• ilabil1ty ill aoil in thai, that noutral N NH40Ao elltrao'a • 

•••• • b. hieb.at R2 .alue (0.971) vith leaat reaidu.l error 
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A tl.ld trial vaa conduoted at Tba.arankot'ai in 

Pattukkottai taluk on Madukkur .oil .eri •• , an Alri.ol vbiob 
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va. r.pr ••• ntativ. ot tb •• oil 89 u •• d tor tb. pot .ap.ri .. Q'. 
Und.r tb. pot cultur •• tudy, tb •• oil 8

9 
.boved a oubio tr.ad 

or r •• pon •• to tbe .pplio.tion of K vitb AnT 3' riO ••• , •• , 

crop. H'DC. 'hi. ri'ld .xp.rl .. nt va. pl.nn.d ba.ed on tb. 

taotual d~ta •• n.rated rrom pot cultur. atudy 1n order to 

.lucid«t. more information relating to the r.apon •• b.haviour 

or the .oil S9 to the applioation of K. Thi. l.d to the 

parall.l inv •• t1&ation o~ the atatu. of oth.r nutrient. in 

.oil (N, P, Ca, Me, F., .tc.), nutrient rat10' both in .oil 

and plant, tr.nd and ma.nitud. of nutrient ab.orption in dirr.-

r.nt phy.iolo.ioal .t ... a of ric. crovth to obtain .xp.ri .. n'al 

evid.nc •• to highlight the cubio r •• pon.' of tbi •• oil (s,). 

lb. r •• ult. ot the ti.ld trial are diecu ••• d und.r tb. tollow-

,.,.1. I{r!9t of grad.d lty.l. or K OR nutrient ayai1ability 
at ditt.r.nt .ta, •• ot ric. ,rovtb 

Th. available nutrient. t •• t.d (N, P, K, Ca, Me and PI) 

at variou •• taC" of ric. crovth verI more at till.rine "ac' 
and the •••• aot reduc.d tovard. ,,'urity .taC'. Be.id •••• b. 

KD.a valu •• al.o rollov.d tb ••• m. tr.nd. Tni. 1. quit. 

ob.lou. b.oau •• plant. d.ri •• nutri.nt. fro •• oil tor ,b.tr 

crowtb and d ••• l.p .. nt l.adt .. to d.pl.'ion or .otl autri •• , •• 
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lb. bieh •• t ... lu. ot ... &1101. N v ........... d at K .. 

1".1 t'olloved by K2 , K

" 

X, and .1(0. In r •• p.' fit IIH~ _R. 
tb. 1 .... 1. K .. and 1:2 b.inc on par r.oorded bieb .... lu •• vIltl. 

~J 1 .... 1 noOrdod lov.r valu.. It l.ad. to a .ttvation wMr. 

applioati.n 01' ~ at low_. ~.18 up to 100 Icc KIO/ba. til. 

available N va. r.lativ.ly b.1cb. Wher ••• at 150 kc K20/ba 

1..,.1, th. a .. ailabl. N va. reduc.cl co.pared to 100 kC KIO lba. 

But at 200 q K.20/ba, tb. av.ilabl. Ii illOZ'Oa.ed acain oo.pared 

reduc.d a .. a11ability 01' N at 150 ka K20/b. 1.v.1 aad an 

tDOrea.eel ... ailability at N at 200 kc K20/h. 1 .... 1 cou ld b. a. 

brouant out and diacu ••• d in dot_il und.r the pot .xperi .. nt 

in •• ction ,.4.1. 

The K.x, Kn.x, boilinS N HNO,-K, .vailabl. Oa and Me .1' 

.oil incre .. ed vitb inor ••• tnl 1 .... 1. or K. Addition or K 

.au.i08 aD inor •••• in K.x and Kn.x oould be .xpoot.d •• tho 

.ink tor added K _iabt ha ... tak.n tb. rout. or tho abo •• 1'0 .... 

b.tor. K ia .baorb.d by the crop. 

Incr •••• in tho K •• and Kn.x due to tb. addition ot X 

in ditterent .oil. v.re reported by E.akkimutbu ~!l. (1974) 

In th. c ... 01' ••• ilabl. F •• addition ot K up to 100 .Ita­
lacr ... ed tb. ro a .. a11abllity aDd turth.r addltloa ot K tro. 

,,0 to 200 ke/ba d.PZ"o •• ect the a.ailabil1ty. na .... 1U •• 

-,t •• t va •••• n vitia 100 arc/ba "biob ldelat b .... all.viated .Ia. 



??? _ ....... 

X.F. &o* .. oa' •• ADd .ber.by 1DDrea.'-. tb. aya'~'l'ty .r r •. 
ay.b .,... ••• ,. alld ,,' .. oat.t,o .tr .. ,. at 1.., .. &lid bteb.r 

1 .... la or .. dod ~ •• a"ailabl. r. w .... ""'UCb ••• t b,. Berna ... o 

aDd Saarl ••• ta (1976). 

'.'.2. 1[('" or .r.dld lay.I, of I OR lI'r, •• ' £a"" 'I .. 11 
It dttt!£!9' a'y •• ot rio, ....", .. 

An a" .. p' va. mad. '0 a'udy a. '0 wb.t h'pp.n. '0 'b. 

autri.n' ratio. und.r lov, .!diu. aDd bi.h 1.".1. 01' K appli,a • 

• ion .0 'bat .b ... "Alu ••• icbt •• n. a. a '001 to ."plain .b. 
our1ou •• 1'u.tion vb.r. o.rtain 1 ... 1. 01' K pull dovn .b. 
craia yi.ld whi1. otb.r 1 ... 1. or K lnor.a •• tho yl.1d. 

Th. KIN and K/NH4-N ratio. a1_ wore b.1ptul 11l prttdiot­

ia, tb. r ••• oa. tor 'b. oubio tr,nd or r •• pono •••• h ••• ra.i •• 

w.r. r.t1.,tlon. or th. a".ilabl. M aad K oont.a. o( .b. ,.i1,. 

'lb. X/HHAt-N ra'io d.creaaed up to 100 q K20/ha and inert_oct 

aharp1y (2.79) .t 1,0 kc &20/h •• ad ... :l.n doer.a,.d at 200 q 

~2o/ba. TIIi. wa. indioa.i ... 01' ,ho tact tba' at ,,0 q KzO/"a 

(K, 1.v.l) .b. a .. allabl. H va. d.pr ••• ed vbloh oou 1d b •••• ri­

bu. od '0 tb. reduc.d cratn yi.ld a •• bi. 1 .... 1. 

,.,.,. "'" • • t end" 1"'11 0' , 'A 9/1 pV'."IE. in .,&11 
.t dUru.nt "M" or rio, .roytb 

Ttl. yalu.. 0' d:ltreren' Q/I p ... _ •• tr ... i •• , _~ ~o , 

A.a. 11;. pack • .,'.ab pot.lltl.l &ad ~ ... lu •• wer. hieh a. till .... 

1.. ..... &lid .b. .... d .. l1a" 'o"ard. -. url.y .t.... TIl, 

... ro... 'a tla, _ft, Q/I pa£&ll.t.r. '0. W b. attributed t. th. 



rollo"iac r."oll.. .. tb. orop ..... 110 •• lt ab_n. It 1' .... 

a .. ailabl. pool 01' I( 1'ro. tb •• otl aad .illo, tb. abe ... par ... 

_t.r. are tru .... 1'l"tloll. ~ tb. K. ... llabl1ity, th.y 

deor ••• ed .1~ltaaeou.ly. 

'lb. f'r •• • nerD .&1u •• (AG) illcr.a.eeI f'ro. tilleri ... 

• tac. to _turtty .t.... 1'b..,A G ... lu •• d.not. tb ..... rl7 

.xp.nded by the plant. to .xtraot It 1'ro. .otl.. Wh.n X i. 
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r.adily ••• il.bl. in .oil, plant •• b.orb It uainc l •••• r ea.rey 

but plant •• xp.nd bieb.r .n.rn if X i. not readily a ... ilab 1. 

Mab.ndra lillCb 1t!!. (1981). 

o 
Th ... ald •• of .. .6 J[ , x: potentt.l, Xx and XL l ... r ••• M 

"lth incr ... inc 1 ••• 1. of' added It vbil. ~ G ... 1" •• d.ore •• eeI 

vi t b iac r ••• i III 1 eY .1. of X •• ,b •• ~.d by G.D •• baaI "by and 

Bl.".. (1984). 

,.,.AJ. Itt!!! or .r!dld l'.'l! or .. 9' da _tt.r yi.1d It 
APT " rio •• t dirf.E!!t ••• c •• 

Tb. dry _tt.r y1.1d v.a not laf'lu'DG.d by J( 1n.l. at 

tl11.rlnc at ... but .pp11oat lOll ~ It at K,. 1 .... 1 reoorded tb. 

bieb ••• dry _*t.r at flow.inc atac.. 4t biCb'I" 1 .... 1 .1' X 

(200 q 1(20/b.) tb. II •• ailabili!y va. I".1&t1".17 b.lab .. 

.. id.Dt tro. tb. di.ou •• t.D bre.ckt .ut earli'I" ( ... t1.n ,.,.1.). 
l ... re .. tcI .. ail.btl1ty .1' II .ad It oould ba •• zoe_ltN , ......... 

• aDd Jt •••• t1'101.-y, 1 •• cU .• t. i ...... N bi ..... JlNdu.,i ••• 



AppU.oatioD .t ~ i ... I" .... ed tb ..... 1D 7i.ld up ... 

100 q "'aU/- 1 .... 1. 1'bo 7iold d •• "'''eeI a' ,,0 q I..o/ba 

aD ••• 100 q x..0/ba tt taor ... ocI .. a1n tneUoattn, oub1. ro.­pe.. ia t h. t 1.ld t .. tal al.o. l'hu. tb. .. •• It. ot p.t-

.u ltur. oxp.rt .. nt wor ••• ati ..... by the t1.ld , .. i81 ia .... _ 

poot .1' tb. troad ot r •• po .... btata.d. 

In biolocieal .tud10. partioularly. wb.n tho yi.ld 

para •• t.r. are r.lated to the input. like t.rt11i •• r. t tb. 

0'0. Cubio r •• pona •• oC crop. to application oC Dutri.at. i. 

a rare ph.no •• non. 'fbi. i. aloo a porpl.xina tr.ad wh.n ."ob 

oubio r •• poa. •• are obtain.d. How ... r. applioation ot K at 

*1 ... r •• ult1aa in tb. oub10 pattern oE ro.pone. i. alao 

r.ported by Raaan Kutty (1971) io aoil. ot Koral_ and 

Db .. _pala. Mo.i AtA1. (197) in TbanJavur d.lta. 

applied K wore obtained in ) out 01' 10 .011 ._mple. u." tor 

tb. pot oultYro .zperl .. ot uDd.r .0.t1on ~.'.1.1.1. Ia taot. 

tread of ... utabl. If tlDd 1II1Ia.-N r.oult1nc in the .. educ.d .. alu •• 

a' .. , 1 .... 1. oo~rod to lov.r l.y.l. and a.aln a .harp 
• 

22~ 

iDeI"O". tn their ooat.at at tb. next bleber 1 ••• 1 •• di.o" •• '" 

uDder •• 0t1on ,.,.1. could bo 8 taneibl. indireot ..... on ror 

tbo oubio tr.ad ot .... pon •• ia rico to application or K. Tb. 
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... 1 •• l._at H c_trib_tina to .... ,row,at aad p.ld ....... t.r • 

• 1 .. 1,., i. lUI u.iqu. pIa.DO._oa. Ttl. &ya11a1t 1. • Md JIII,.-" 
eomt.mS. ~ •• 11 b.1 .. low at ~ 1 ... 1 .t K appli .•• i •• MY. 

b ... po •• 1b1y r •• poa.ibl. tor 'b. reduoed yi.ld at tbi. 1 ... 1 

oau,1.. & Gubic tread of r •• po ..... 

'lb. pby. ioal and .cono.ie opt i..,. do,.. of K fro. tb. 

r.,u1t. ot field trial "er. work.d out Rlp10yina Ortbo,on&l 

po1yn .. ial. (Bli •• , 1970). The opti.u. 1 ... 1 ot X "a. 'ouad 

to b. '9 kc K2o/ha tor ,.ttinc tb. hi,h •• t craia yi.ld of 

'477 q/b&. Tb. eoono.io do •• ot X tor obtatnina the bl,b •• , 

r.turD of aa.l0,82J/ba "a. ,~ k, I 2o/ba. 

,.,.,. qCH' oC "!did 1n.l. ot , 'R ",,'d.gt oopt.gt as 
littlE •• t "!I" of rio, .roytb 

H, P, K, Ca, He and F. ia rio. plaftt ..... latcb at til1.rl ... 

...... Suotl i_zoea.ed ooao.ratrat1oa of' nutrient. in tb. pla.t. 

at youa, .ta •• 1_ a natural pb.aoa.non .inc. the bio .... pro-

duetioD i. r,lati ... ly 10" aDd the nutri.nt. ar. di.tribut.d i" 

r.lati ... 1y •• all 'Yolu •• of dry .. tt.r. With tb. &dYa" ...... t 

1n tb •• ro1tth of plaat. acoo8p&ni,d by the corr •• pondinc 

lner .... 1n dry _tt,r production, tb. cone.untion of 

.utr1."t. ,.t reduo.d duo to dilution. S.condly 'UGh rodg.tl •• 

In tb. oODO.ntration ot Dutri!Dt, at _turity .t ... va, aleo 

duo *0 tIM tl"&ne1 .. atloD of autri,at .1 ••• 10. 1ato ... fto.io 

par" of ,be plaat &lid ,ub."u_t .oD ... r.1on lat •• 0..,1.& 

ercaal• t~ like pr.t.i •• 



4a r.,ard. iDe ooao.ntratton o~ .ariou. nutri.nt ••• 

latlu .... d Ity d11'~.N.t In.l. fd x., it .ovld be ••• tba. at 

~4 1 ••• 1 tbe oono.ntrati.n 01' • va. tbe hi,be.. toll ... d by 

"2' "" "0 aad K.,. All diaou,.od .arli.r, 1 ..... .. 1IO.tratt.D 

• 1' •• t .'I, In.l lliatat b. due t. tb. rolat;i •• ll' 1." .... -. ,. 
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•• il. na • ...... n. to .. lev Oa, Me .ad r • •• lIt_t, "itb i ...... -

iac 1 ••• 1, ot K. o.uld be due t. tbe &Il ... oni.tio .t~ .. t a. 

r.p.rted by Jobaa"oD and Hahlia (1977). Iaor.a,ed OGDO'atra­

ti.on 01' P vitta i.ocre .. tac level. o~ J( oould b. att .. ibut.d t. 

i.nor ... od ab.orption aooo.pant.d by .pti.u. ,rovtb of' plaat •• 

at_Di, and N ••• ttl (1985) re •• al.d tbat the in1'1.uellOe of' ]( ill 

tat.ractton o~ K vitb P. 

tn ,.a.ral, pr ... t.d tbe H. P aad K o.at.nt, vbil. it d.pr ..... 

tb. C. aad r. oont.nt •• 

,.,.6. Ktoo' of .redld 1r.l. ot !. 09 th, upt •• or 9utnlDt • 
• S dUr.nDt ., •••• ,1' no. 'n"Sb 

na. uptake ot M, p. :I., Ca, Me and F. " •• tb. tat,h •• t a' 

_turtty .t.... Tbt, Sr.nd .1' r.ault oould b •• xpeoted booau •• 

at tb ... turi ty .t ... tb. dry .att.r productl.n "a. tb. b.iIb ••• 

aDd .1110. tb. upt.k ••• 1u •• are only the produot, of' dry .. tt_ 

yi.ld aDd oont •• t of tb' autrioat •• 

lb. !l'teot .t ]( In.la OD upta". at Duirl'Dt, ...... led 

tbat x.,. 1 ••• 1 1'o110"ed by Ita 1'a.oured tb. uptake ot If wht1 •• , 
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1.".1 reeluo eel ~t. 'lid. !deht b ••• oribed to tb .... cluoed 

.Ya1labi1~ty oC )I .t ~ 1 ... 1. I_r ••• eeI 1 ... 1. 01' & pro .. t.d 

tb. & upt.k.. 81.i1ar iaatano •• oC bicb.r upt.k. 01' X ., 

~bor 1.".1. oC ~ C.rti1~ .. tio. w •• r.ported by Sad •• and .. it Al. 
(1969). Tb. uptak. or c •• Dd Me w.re recbloed wltb lao ..... in. 

1.".1. 01' K oould b •• ttributed ,. ion ..... oni •• a. r.port.d 

by St..,ard (196). In the oa •• or r. len.ral1,., 1 ..... 1 .... 1. 

ot K t."oured the Fe ab.orption whl1. hi.h.r 1 .... 18 01' K 

d.p ..... ad 't. Tbi. &caln 1. a ... tlootion ot the .tt .. , .1' X 

on F. a,,&liabl1ity a. di.ou •• ed i ••• otlon ,.,.1. 81.11ar 

r •• v1t. of ... " .... a1 of F. uptake due to bieb.r 1 .... 1. of' K 

(198,5 ) • 

,., .1. itt.o' 01' crad. 1.y.l. or .I. '8 a_£i.a' ra"o, of 00. 
as diCter'g' .t .... 01' l£OW1h 

Th. K/M and X/C .... tl0. w.r. tb. hiab •• t ia .traw and 

10w •• t i8 lraia. The biShe.t r.'io oC X/N and X/Ca in .traw 

a1cb. bo aooo.p1i.hed tbrau.b bieh .... oou.ulation or X in .tr .. 

tbaa 111 ,I"&i.. U.1ik. all .ther .aero •• tabolio .i .... a1 

.1 .... t. roquired b,. tla. plaDt, It i •• ot detini t.ly kaOWD to 

b. bailt iat. UlJ' .r, .. io o.pouad. It .. ou... ia plant 

priaoip.11, ... 01ubl. ino .. , .. io •• 1t.. A. a ru1. 'h. prepo .. -

ttoa ot & i .... lati".l,. btcb i •• traw aad low i. , .. ain wbiob 

i ... otlootoct i. tb. ratio "a1u... In ,. .. .,.., of' x./p. xl ...... 

x./~. th .... w.. aot llUob Yaria'ioa --DC ., ..... 



1b •• treot or added K 1 ... 18 oa dU·t ..... nt nutri.at 

r.tio. ia pl.at. r •••• l.d that IlK ratio v •• th. b~h •• t .t 

ll) 1 ... 1 wbioh i. -Caill • r.tlection of' 10"or " ooat.nt .t 

x) 1 ... 1. 
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Park .I1U. (1971) .pined th.t the _uat .~ .If .... rbed 

d ....... ocI witb illor ... i. 1 ... t. .1' I aad K./W rat i. i_rea •• 

vitb J( applio.tion. IDDr ...... I 1 ... 1 ...... i ... doo ...... ia 

c. oont.at and tb.r.by 1.lIdinc to hieh.r ratio •• 1u. of' X/Ca 

"aa .1ao report.d by Randba". and Pa.riob. (1916) biChl1cbtiac 

tbe .ntaconi.tic .rroot of' K on Ca. R •• ardine th. .ttoot 01' X 

on X/Me ratio the ant .. oni.tio .f'r"t wa. alao ... idant in tbat 

b .... y application or It r ..... aod th. Me .b.orptioll oau.inc low 

content of Me whicb led to a bieh.r KIMC ratio a. report.d by 

Nicbtinc.1. (19'7). Si.ilarly, btcber 10 .. ola of' added K 

oau.ed r. doficioncy in p1anta roau1tinc ia hi.h.r X/Po r-*'o 

(Boll. Jon.a, 19"). 

,.,.8 ... la.i.glble atudl •• 

Tho r.1ationabip .tUdi.a r .... al.d tbat a .. ailab1. M at 

.11 .t •••• (Till.r1~. tloworiac and po.t-baroy •• t) vu po.ltl ... l,J' 

oorrelat.d vitb crain yiold. Cona1dorinc tbo r.lationah1p 

...... t .... b •• ed on 'r' .. aluo., tho rolation va. v.11 pro­

DO"acod at t111.r1ac .t.... TIli. indicat •• incr ••• ed ua. ~ If 

at ..... tati" •• t .. o of' tb. crop f'or on.urine hi.b.r crain 

yi.W •• 



Th. It extraoted by ... ut",l N MH,.OAo at all .taC •• ot 

rioe crwtb wa. well oorrelat.c! witb lrain and .t"v yield. 

aad total uptake ot ~ i.ply1na that it oou ld be a b.t ter 

ch.~cal extractant to predl.t ~ a.ailability ia .. i1 .. 

di.cu •• ed iu •• otion 5.4.2. 

Tbe K. aouteat ot third leat ot rioe at till .. in« aad 

t'lov.ri"l .t .... were 010 •• 11' oorr.lated vitb Crain yielel. 

a.nce it could bf' concluded that third leat or rioe plant 

oould be con.idered a. an iac:licator 1eat tor tixi. tbe 

?') fl 
,",,",,-

oritical value. ot It in rioe plant aad tor .Ob.du1inC t.rtl-

1i •• r application. 

a 
lbe ~/I para.ter. "i •• t -.AI( &ad KL "alue. wer. pe.l-

t1Ye1y oorrelated wit h crain yield wher ... .A a ya1ue va. nec" 

t1"e1y correat .d. '1bi. i. ob"iou. beoau •• tbe - A KO 
t tbe 

labile-It repre.ent. the r.adily a"ailable tara at K. Th. 

po •• ibl. r ... oo. for nelatiye oorrelation betw.en A G and 

crain yi.ld oou ld b. related to K •• alability tlux in Mil. 

iadt.catt.... loy Kex at bieber .Dercy leyela (A G) ybioh ret'leoted 

ill low yield. (Mahendra Sincb.lt !.l.t 1982). 



SUMMARY AND CONCLUSION 



CH4PftR , 

SUMMARY AND OOWCLUSIOMI 

Altbou.b .. ob wen b •• bePl1 .arr1" out t. elucid.te 

~ dyaa-to. ot .011 1. rel.tio. to plant Qutrit1on, .. DY a.p .. ' • 

• till r ... in to b. ol.arly u.d.r.t.od. Tbu., it ott." .any 

chall.nc •• to r •• earch .... i. the •••••••• nt ot K .~.il.bility 

aDd to prediot the tr.nd ot r •• pon.e. Th. oo~l.x1ty and 

h.t.roC.D.ity ot D.tural .oi1 .y.t .. a. i_tlueD.eeI by dtttertDC 

pby.ioo-che.ioal charaoteri.tic. ot .oil •• r. tb. prt.ary 

taotor. r •• pon.ibl. tor the peculiar b.h •• iour ot K in •• i1. 

1n the pr ••• nt .tudy, it waG att"pted to inye.ti.at. the 

dy.aaic. ot K in 10 r.pr ••• at.tive .. Jor .oil •• rt. .. ot 

TbaaJ.vur di.triot with th. obJ.ctiy •• cont •• pl.ted in the 

introduotion, particularly to co.pare ditt.rent •• thod. ot ~ 

avail.bility .nd to tix •• ore r.li.bl ••• thod to ••• .ur. K 

availability and to .. alu.'e tb. r •• pon •• ot rice to ~ terti-

11sat1on i. tb •• aJor .oil •• n •• ot 1'b_J •• ur. 

TIl •• tadt •• w.re .ad. tD ditt.r •• t pba... t.yolyt •• 

laboratory i .... 'icatt •••• &rOO. ~.u ... xp.rt.oat.tioD toll .... 

by _ ti.ld trtal. TIl. lab.ratory .tud1 •• r.l_ eel to tb. 

obaraot.rtaatt •• ot .011. ba.ed on tora. aDd •• _tu • • t ~. 

~ tixatto. aDd ... 1 ..... baraotert.tl0. aDd ocapari.on ot J: 

.~.t1abtltty t ... to •• t •• 1udt •• Q/1 .............. baaed Oft tb.,...-

dyaaato tv_,t ... . 



'lb. pot .zp ... 1 ..... _ad ......... ov •• .,.. "eat.,," •• 

• tudy tb. 1.~1 •• Q •• • t ,raded 1.".1 • • r I ••• t ••••• 1t.i. 

t ...... po ••• beb •• 10ur .r rie ••• I ,. ... il1 ... , •• til tla ••• 

_.lor .011 •• n... ft. fi.ld 'rt.l ...... ct .... k ... t ••• a.f'i ... 

tb. r .... lt •• b'ained rre. the p.t ... -..i •• at. 

The .al1.nt tlndtnc. and •• nol ... to ..... na.tnc out .t 

tb. pr •• ont .tucty .re "-n.ed aad p ...... oct b.l.". 

6.2.1. Laboratorr 'g ••• tic-tioD 
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In th. t.D r.pr ••• nt_t1 •• ".lor .oil •• 1'1 •• • r Tb •• J."'. 
obo.on ror tb •• tudy, oOD.td.rabl •• ar1.t10n. 1n tb. pby.t •• -

r.d •• 11,,"1.1 aDd bUok .011. ".lltnc uDel.r til ..... .... 

Altl •• l., Butt.ol. aDd V.rtt •• l ..... p ... t".ly ..... ~t .... 

'lb.re ".r. 010 ..... tual r.l-ttoftabip. -one X .n ....... 

by .o.t or tb. 1'"O ..... t • .-plAtyed. 

StUr .1Id JIol.alladu •• tl •• rt •• ".1' ...... t.t ... "'til Ilt ___ 

• If. 11. 
".1.11 ••• r -A x • Pac • x ..... tt.l aad 1." "altI ••• , AR. vIa • ..-

•• ttukkottat aDd Mad.klmr •• tl .... , •• r .. t.t .. _ 10".1' ... lu •• 

• f' _ /) X·. pack. & ...... tal &lid IU. ...... ,,-lIa.. of' 4 •• 11.. 

-... 
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Tb. •• zt •• t of' K. t'la.t10ea dltt.red .afted 1,. ill .In ..... ' 

•• il. _.1:17 d •• to olay at •• ral011eal .ak •• p lUI. a_ .. at 01' 

.la7. 

Tb. t.D •• 11. 1'.11 aDdo .. thlto. di.tiDet .... p. H •••• 

Moan i S.E •• tatl.tic.. So11. S, .. d ., ..... pl.oed "act ... 

I Il"OuP f'l,xl •• 111p ... ,report1oD 01' added It. ..11. 1
1

, II' 

8,. 5., Sa .nd 810 toll uad ... II croup whiob t1zad .. d.ra'.ly 

.b.r ..... il. 8
7 

.nd 8
9 

(III .... up) ti,xed low .. ouat 01' addod K.. 

For •••••• 1 .. K. t1a.'loD la .011. tho 1aoubatloa p.rted 

01' T d.y ... p ...... '0 b. _r ... P .... ri.t •• 

With illcr ••• 1a8 1 ... 1. of' added I. the ... uat 01' t1a" E 

laor ..... vbi1. tla. p ... o •• t It tia.tloll •• cr ••• ed 1 •• 11 .otl •• 

Pot ... iu. tix.tion v ••• icn1tio~tly corr.lated vitia 

olay oontoat, OEC and 0&00, and 0 •• &t1 ... 1y oorre1.ted v1ttl 

AR It • • 

TIl. o .. _l.tl ... It r.l •••• • 1' .011. tollowed th •• reler .1' 

TIl. ou-..1&t1 ... J( r.l •••• ou ..... of' .oil. tol1owed 'b. 

O.-.b-Oou,1& •• a ..... a'1.1 tu"'ton. _d t'n. tb. pa".ra 01' E 

•• 1 .... , It v .. pe •• iltl. t. pr"io •• b. re.peD •• b.b ... S.our .1' 

•• lltt to It a .. U •• tt •• t ........ :1A on_t. 



6.I.a. Po. "Udl'l 

Appll ... 1 •• o~ X i ...... ed .b •• rai. Fl.ld .~ ria. &ad 

up'ak • • t K i ••• u' .r 10 •• 11. 1 ..... i ...... 

LiD.ar r"p'D •• ~uQo'ioft va. to.ad t. b. the b •• t rt. 

233 

t.r •• ila 5" 84 , fi7 , aa and. 
5'0 ' 

.ublc hnct t.n va. the _H' 

~,. ~or .oil. s" Sa and 8,. Th • r •• pon •• tuncti.n VA! not 

• 1.Ili~icaDt t'or •• i.l.. 0 , &ad :i,. 
Cubic r'.p.n •• of' ric. '0 I .pplioation oeuld b • 

•• oribed to .b. red_o.d ••• 11ability .t K at int.~ed1&r7 

1 ••• 1 •• ~ K applicat10n. 

Jiautral H IfH~O.O VA! ~ound to b. tb. b •• t .xtrac.a •• 

tor prldictlna ~ .. allability in .oil. of Th.ftJ.~r di.trtot. 

'!'b. Q./l par .. "er. ".r. f •• Del '0 b. u •••• l.t •••• 17 

Th. K.a u.ed and Kn.ll u.ed by rice decr ... ed and 

iDor .... 4 r •• p •• tiv.ly vitb .Dd vitbout K applic.tion. 

Tb. abl1lty .t di~t'er .. t .oil! t •• upply X tro. X •• a 

t.aw •• tb. p1_t app.ared t. b. 4.1I10_t t'.ctor 111 the K 

_trit10a o~ rio •• 

6.1.,. r1.14 'r1.1 

1'Ia .... ail-l. au.n .... 1D til ••• 11 (II, P, I., Ca, Me 

aad ,.) d .. r ..... vi.1l orep .ronb rz.. •• illeri.. ..ac ........ . 

......... ..... . 



Applic~tion o~ ~ at "0 kc ~IO~ 81 ••• redu ... tb •• 

a .. al1abil1 ty .hil. tb. le .... a.d IU ...... 1 .... 1 •• r K i ...... eeI 

it. &ya11abil1ty. 

·na. X/KH. -H ""10 18 •• il d .. reaaed .p t. '00 lie Ka0/ba 

aDd iaor ... ed .ha .. pl,. at ,,0 kc ~JO/ka and .. ai. d ......... . 

aoo k& l'aO/ha. 

Pota •• iu. applic.tion b.yoDd 100 k. KZO/ba depre •• ad 

ib. irOD a .. a11.o111',.. 

Th. yala •• o~ dit't.roat Q/I p.~.t.r. yi •• , - AX·. 

Aa.k , PBCk. pota.h pot.niial and XL ve .. the ~i.h •• t .t 

ti11eria •• , ••• and th ..... do.lin.d 'ow.rd. po.t.bar9 •• t 

.t .... ~ rio •• 

• t ... to po.i-b.arY •• t .t.... Tb. abo ...... lu •• deer ••• eeI .1 til 

iacr ••• ina 1.~.1. o~ add.d K. 

Applic.tion .t X l ..... a." 'b. eraia yi.ld up to 100 kC 

&.o!aa 1 .... 1. Th. yi.ld ... 1i ••• a' ,,0 ke ~2o/h. but .t . 

100 kc K
2

o/ba, a •• la it 1.0 ....... retleotlnc oubic r •• p.n ••• 

Ttl •• ,"i __ and ••• aOtal0 d •••• fd I. t.r ADT " ri •• 

w .... ~.uad t. 'It. '9 and ,4 lEa xa0/ba t.r .bta1.1ac 'b. lltell •• ' 

cr.i • y1.1d aDd bicb •• t r.turn, r •• p •• tl ... 1y. 

23~ 



lb. nutri.ot oonteot. io rio. plant (N, P, K, Ca, Me 

aDd F.) w.r. au.h .t till.ri •• 'ac. aad tb ..... d .. ltaed 

toward ••• 'urity ., •••• 
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• itb iaor ... inc 1 ... 1. o~ I .. plioati.a, tb. 0., NI ... 

... ... t.at. in rio. w .... reduo.d wMl. P ooat •• , "a. i_r ...... 

Th. X/N aDd X/C. rat i •• w.r. tb. bieb •• t i •• traw ... 

lov •• ' in crai •• 

Th. K/N r.'io in rio. plant inor ••• ed up to X, 1 ••• 1 

(1,0 k& KaO/ha) .ad th.n deer.a.ect .t 1:,. 1 ... 1 (200 q XaO/ll.). 

1'b.. K/O., K/Mc aDd KIF. ratio. incr.a.ed wi'h i.OH •• iDI 1 ••• 1 • 

• £ K. 

Applic.tion ot J: .t ~ 1 ••• 1 (aoo k. I.O/ba) t.llowed 

by Ia 1 ••• 1 (100 ke I 2 0/ba) ra.oured tb •• aptak. wbi1. X, 

1 ••• 1 (1'0 kc K20/ba) r.duoed it. 

Iaor •••• d do •• of K pro .. ted th. K upt.k. in rio. vb ...... 

uptake of Ca and Me v.r. reduoed. 

Lov.r 1 ••• 1 ot X .ppUO.tiOD up to 100 kc ~o/b. t •• o_red 

til. ab.orption .t F. iD ric. vbil. bieh.r 1 ••• 1. bey.1Id 1,0 Ita' 

Xao/ba d.pr ••• eeI it. 

Th. eraiD yi.ld va. olo •• ly oorr.lated to a •• i1&b1 •• 

in •• il ., til1.rinc .t •••• 
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The K extracted by neutral H .NHa. 0 ... t .11 ....... ot 

rioe Crowth waa h1chly oorrelated witb yiold .1' C ... i •• 1Id 

.trav and total uptake ot K in rioe. 

Tbe K oontent 01' tb. tbird lear or ri ••• t t111.r1-. ... 

tlow.r1oc .taati could be con.idered •• IUl iodicatol" leat tor 

tixing the critical l.~el 01' ~ in ric. plaat. 

Th. Q./X "artaa.t .ra ~ i... -A E.. va. po. itt"" .ly oorr.1at.d 

wtth ,ratn yield while b G Yalu •• w.re ne •• tiyely oorrelat.d. 

Su..ariaiog the conclu.ioo. it could be at.t.d tb.t tbo 

neutr.l H NH40AC haa been round to be the b •• t extract •• t 1'.1" 

pr.dictinc tbe K .~ailability in a.i1. 01' TbanJ • ...ur dl.triot. 

AppUcatioD 01' K wa. 1'ouad to b. be.e1'io:&.a1 to rioe orep 1 • 

• 'ab. out 01' t.n .011 .erie •• tud1ed. PaduCai aad Hedu._al .. 

•• 1"1 •• did not re.pond to the application of K. Po.a1bl. 

rea.oo. tor tbe cubic p.ttern ot r •• pon.e 01' rice to K .,pl1 ... 

tion have b.en .lucidated. The X oontent or tbe third l.at of 

rice at tillerin. and flow.riDB .taae. cou ld b. aon.id.red a. 

an indicator leat for tixing the critical leye1 01' K in rioe 

plant. Th. opti.u •• ad eoonomic d •••• 01' I tor ADT " rio. 

w.r. tound to b. '9 and ,4 ka K2o/ba tor a.hieviac tb. biC~ •• t 

crain yield aad bi,be.t r.turn re.p.oti~.ly. 
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