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fulUIt If .a..d_ .......... d~· ~,= .-~. ,...,... 

~"~...,~.-........ ~ 
........ te: __ 'aula--.'-'" 1kt 
'''.&I,~' fa,~," OIlfdt. II .................... ., ... , .. ......... , ...... " ...... .-... ,...,. . ...... , .... ...., ........... ... 
•• ' .. ' thl.,· ,~,*IiIbiL, ;~~I~! .... . _ ... ' . _.' ' _.- V.1~~" .. , 



1he ftl09nStla of linC • .e.~d to pl~ 
Gf1d .otdmm IQ pnbob1y _-e~t. ft5 ~ to - ~ 
.... e" .it _aya ~ ~ot flOlQ ... ~" emf· Is 

tbtt ~·of ~~. Jtb .~~.~­
ad ,~, Qtc,.,. (ii) tIle~_ defi __ of 
8lBc • plante at ,~ fl. ~ •• 4nl~ 
·~OD ,If liftft ,. food .... f~ ... (1W."~ 

. ~!Dain ~. f,adl .. CGdag into· ~ U$O' ,. 

.. G.maoatd all~ p"'" dLfkl..-• ..-dl, 
Aft .. Wh ....... ~_ ~ .. tM. 1& 

. 'G$I .aildJle'to MfaaS.$ , .. ~ ._~JftO ~ '. . .. 

~~··tbe it '* ,_ ~ ~ 'on ~,-Idl. 
(iv' ••• ClGdlev.elG .fJ1 d. lao ~ .... f1IIJf btJ 

txmafldilln ...... _ ~ Ufftett" 

~~"' Cy·) lint "ld~B ift c n..- of .0'" 
lrttludbg ~ b«te ~ .. 1Vtd ~ tilt p.,. ,-

. .. . ,-dled •• ,.,. of WUftdllft ........ 11-11 ele / ~ ~J' 

."-a.~ to 'IIM .,~.: ... t1W'" 
01 ·ta. __ 'all -11 •• 1:,,11111 .11 ~" ,I' 
II.CItId __ _d.d~ ....... • .... ~. a.~iIIi;ii.··· ,iI_.~ 

.- ...... ~ .;VjMJ.Wn~ '~ • '0Rl-mt; _t~a~r9 •• iJo~' ' •• r 

..... ". " IiftOta __ lid ,...,1 1_ .... , , 

.. dliJ.tI."'iIIIi., ..... ......... ....... '. . •• ,«.t. ... :L, .... __ ,. I ....... to aMf: ",U • ., ~" • 

. ... ... ~ 1ft ,1"': oftIni "I;rldl" 
lovel·. ~.1. l1li In .tlll., tlt- . . ·lD 

*, ~ •• t4. lft,lfmU~,.a. -.-.. 
" ·ISM taw .. ., lit" WI .. '" fiat 1·, •• __ 



if} ~ _. As tbe seedl sad ftNlts ...... &3 .. :1_ 

of "Mt ~. SA ... di ..... it MY be that a 
-IV ~d ~ ... 1ft the 1$VQ1, of ~aJ4. 
Ilftc 1ft IQUe would .... Iftly ,. ea. effeet .. ttw 
1·" ., dne fa.tuMD diet., .e 1 •• aI1Ol,llltr to 

Mim81. 01 ·IS. 1ft pl.-. hn bHn attdbUtGd to .. 
'. "..... W lNw4Ub3e c __ ·of a!ftI wi. tddaI. 
: . ., pbrUt _d.: 1ft plMt(h .m .-$1 PJRttBI'. ~ 
,. '.flOt. .... Old .,. ISM ,1D&tt1 ..... ·Oft· ..,., 

,. ..... AI .... ~. ~'."eeu •• ~ .. 
... ~_. Sn·elmde ... use" bllb lewle ., 
... d pawa Sa blam" ,.~, ·.n ., ' .... 

. vdue In ,. ... "'" peepl_ flQl dtJI "1cl~ '" 
~""~c-A.'- ,~.-_,JI4=1 a~"~,_ .. ' ._ ~.....,~~ _ ro~,II 

..ulltl4t •. 

1Il·0de .... ad .. te Idle .. .uwW 
. :ltIls ·wbl6 ,~ 1ft 0$ tbt44, ~-- ami 

~dWl'''tl~ ........ , ........... '. 
-..".. ................. ~,. ... 
IBUlted • the - ... ~~, • ., 1i.fUr.t "'0"" bit' ~:w.uw .' 
..... " .. , ...... __ ":da1 dtfid_lft 
.tkQ ..... 'f IIrhtt.llft.l .. ,de" Mtdllble ,_ 

tile _ atfta 1fltItIa ..... ~---

If .ee " .t •• l,tt'-', ""t _,td ... , dOe· "ilt " ..... __ ......... , .. .. 
. _INa, ...... ft U __ ... ~ ... CJN\ltlI 



.~oo ~Uon. tkdw ndU~ed ~tl •.• ~napd 
, . . . . 

ov,allabUity of ~ boo ~ ~f Stu it is 

th~ ~"'lQ to mooww tile wllilsblO d~ GtstUQ . ' . , 

ct, GOUt! Gf OdcQ& &Ad ~ f.tb~ 1ft such die ~~ 
~~~dfi~~~ ... 

~~--
. I) To ~~ tho teta! and ~si4e ~ .. . . . . '.. . 

'~.' cf a11W1d ond ltJ-t_UC '.u's of Odes, -
an-..Ugete the .ldt~ ~ the ~ca1 i~ 
eb~el ~na •• of .u'S witt. "tt\t; .&&1.04", f!I 
1£'. by 1~!y lValua~ 

I) To tHOU til. wolldll11ty sf alr40 wI:& 
pa~. rJGf.."o to pH,. iftA~ W lWtlOf. 

3) ., ImIalUgate tho ._~ or tltub' ,ytAlS.", 

Iftg p.- vavtetv to ~'GaU. of 11M 1ft allu.vUl 
Iftd l.tatUe eolia of ~ " pot, _,~ gtUdle& 

Ifld 'le1d apedmtat. ~U"lV* _ 
4) _ult Illd '~ the wUt.SUt, tJf 

~i _eds f. det~.,oI' tNdllble Iinc lP 

AllWid, .d ~tie _. 01 0»1 ••• (1) 0.1 it' va 
~ ~d ,ad ('" ~ta acttSlt. ·and 
.thI~, __ IUoa 'met1lM.. 



CHAPTER II 

REVIEW OF LITERATURE 



tUAPraa tl 

. nmn:mf a? UTartA1U.qa 

"llttt ~ /f:>~"~" IfrIII ~.t}A\t 

~ Roo « ~) dio· W,'8 ~e pi--~­
ift IMio ~odtbot tho S1M Cmltc~ @f ~teo~il 
OOiiG VtlJf$ed f~ 0.00 to·- 0.66 r~ 

Ace~lng to mbb~ C l~ _~ oWifa~ solie 
eel.ntoklad __ tctGl ~51ne 000 e"&vaetDb1s 431ne tb-

Gub$c41s. 
~e ot at ( lt4a ) ar.Qltod thd la mitt 

stat~ ttt. .us fomad on t.b& lime .timo· GGPt&~ ~ 
_inc tbimut1a. f~ f~ tmiihd, tPa~I'td ~ 
~"gb tbQe~dtitm of tb,e p~ont msteriJd· WS6J ~ 
an!)Gtit a_. 

HIltDia C 1943 ) ~ that the scl19 'fUJI 
AUe.ntk ~Itd plalM eom{Qli.wd ~~1DUvo1y .,11-
~ .f aiDe tb$fri tho ~. b ,Z£pc eOTlilt.~t ef 
,Qlluvld. IOUs of· •• Ssalpp! 24l1e bosln WdS' f_ to 

VlmV COftSl .. ~,. this v.btlM w~, ~t~ bY ~ 
to tbG vul~tlon 1ft tile ~U.of ~nat m.~.lf 

.... ( lml J ~ theill. J$8ft .'0 ~ 
aifte COfttftt.f i~e 4) • .sntd·.v~ •. ,.. am! tNt 
It, WIll ,biL~ in' aUwie1 _Ill· ... IP fli •. ~ •• 

Dlatl cotUft $CU. ·of • 'f. ~lt-' o~:ng t~tl 
I' ~.~ 0.<._ 17.', ~ 11M C~d$ 
Ita •. · .. ,tilit.,. )i' 
.,.~ it 



, 
Aooo.dog to HeD1, C _ '. at the ~tloft 

of sa.& ~ tot.d aine !n tho eudoeQ 0011eo' .~ 
.-Ql'd$ Sa Qaok Zoloru!l tb9 plante tuff.ad fft8 ~ 

dof!eSLoncy. 0 

AI nvoalad br ~ta ft al C 105$ » tim Idle ., 

~~D pnvlMo ~olned 1CO pJilol total ;.h. 

~os tho. of ~otel ,1ein. ccntoia~d on aft w~ 

cnl'41~ 

fOBbed « '984 » r:r.poftGd tbat tM vSUcu1twd 

and taaceo 8011a of Italy web fetmcl to' ~ 4 to 
G, ~'ftt ttl tote! aiM' t1b.kb woe Mt lnf!UGmlod br pH, limo 

Gtatu~ ~~$ ecmtont. 

i!iy JlevJlil4f~ tho it3&ta on a,Me eorlt(:M ~ .11&. 

ave1fae tUBi' .. mod tllSt ~b _age val .. I.' seat of 

tho mm_a1.lOill ltaG botweon JO. 8ld 800 ..... 
rMtbto GOd ~amu", C Ate , toutttl Itne _0. 

1CClC ~ in Delbl &oSl~ 

As ate't" by KtIt1e', and veall ( .. , • thfI tetal 

aM OMtoftt of I\tellon aid a.u-... - -, -... 
_Mill'oyat ( .WI a· ) ~td tile alne content 

at cotten 10'1$ Of Gu3dat, ".l«l:(\· '1'\18 ,I_S to fl.' ~ 
~nQ to II" _ Rdrl. C lilt'. tbI total 

11M "",efit of WIMan 1ndf.8HI1. of GQ.Wat aNt 
G,,~ .... ~tt ~.- ... ~: 

. '.', '., I ~I w • ., .. 1TjJI".-.:f& 



L.ol dol C 19eo) mesauhd toto! ~iftc IIOftQ~ 

f~ 34· to de in v~ nd' solla. 69 to 14 ppm ~tn bleek 

~l$ and at' to 00 ppm k. leto~lte ooUe. 
_lAd crt a1 C !960) l'GVulGd thai' .,Uc8t1on of 

ane ~e ., 4O:fa ·on the iulfsce of LakelMtd _ llad 

Boy oO'il~ •. lft~ the _Ine en~.!tm to '3 ~ 

of 19 UdIes. 

140_0111 ( 1~ 1964 ) ~ 31ftc _~ of 

the DUe of U.p •• d fWftd tUt tho dPe content 01 

Bmdeltthand. upland eUuvld •.••• end 1Ila_'" 
&.StG ,JaGt., .". .t· 3r.4 to 100.1,.. LA to -~ ~ 
amd 13.1 to .,.6 ~, ftGpq\iwly.. HQw dGO ~tt,od the 

line eoftteftt of alkali .oSla at 0.' ... wSthlP e (I~Gl . 

of YO ..... ,....;. 

R&.utdlw &t 11 ( lN4 ) frnm a $" on dAC 

Itl}~ of "'$ •• ltl'a NU. 1'-fP.Jt~ tbst ttm sleac ~Iftt 
'af .. samSr 1_ eAd loa Idodw f 'bla*clat,' filliM 

GIld elbll 0011, • ., coatd dim- .u.' ... f.ft the 

.~ of .. to ..... ' .. PJRi *' ... ' 40 pPB, :21 te 30 

,,. and 4tJ to 4$ ,,.nepeetiv&lV.' '. 
I((aM1d~ « J9M , ~teI' .' ".tV la.i, .~ 

W l .... ei f~md~}':, 4IJId vlU"- ~.' 
HI.'wly s... ,total alM~. ~ ... 
,ntltl, ~~f .. ., \0 '141 •• 

1Ift1Sb..c . ." "'., "I 1* , 1000ft,,, ,out w· .. lye.le, 

.f .. 1:"'1 ",.lftdA9" ,".U. "101 ,"lffQ1roM 



og~lim!ltie z€)noo @f ~ob ttwt tho I~ e~0ftt 

G~~OO th0 rOn{)o fiJ le.fJt)oto ".10 ~ wi til on tNeraf;e 
vol!1"ltt"l _ ... t1' ,,. .e.A, .. 'tlft ~. ' 

""" 'GT~ ~~ ""~. 

~~ and ~tD alGt1(U~ ( 1~ )~ 
that ~ Qtc~o. Ume titone, d&al0: _ i9~ ~ 

eootoJ.rnld 10,14.47 ~a 11 .~ ~!.M roSPMtlv0!Y. 

~ott0"3ee 000 ODes ( ltS4 , GtM~~J - aem~' 

,~Oft$@!le, t'Gp@~ ttlGt t~mim@ c~t~t wried 

f~ IJ..& to 88." PiI4 
~bi'Gt 01 C 1'" ) ~~ tb:at t~o12!Ule 

wAOtOM. of ~e !~~'NgU.C I.JaD b~. 8l aDd ma 
ppm. 1h$V' I"Jji)_Gd that ,. $~ loC8 ond ellt? 10em 

.0.6 Ule tolciaine voJUO$ \1~' not ~a11y M.gfl 

i~~~ ~t bigb skle fi~ weJrO .-' M,cee~l, 

mG~at~ ~tb VWntl ~1'$. 

1~_a6ya 4Mlil Adhlkari (1- ) iDd!utec1 thGt 

tho. tWltetulJ of ~Accdlsof _t 9~@ol .M) -~ 
to, ,~. tb:·Q, ~~iroment. Aecoftt·lng'·~ tho line Gt~e 

ef tho ~ e.0U·iJ Aft •• ~ WQft oodtfalto'V ~. tk. 

Utll ,wccmtom; ~M " el\1111ftc~"1.u.,-
wi .. mafl11 .~'·e~ ~~dl .... 'lUI 1(1) 

tG!IO .. ;. 
AI nv~a!ed by aa_~ ft, 01. C- » totd 

.• 4M Mn'~ of iM Mllo vedod be~n fJ2 GM ·71 ~ 
.., ol~ rec~N "0 totll .1_ 1a lGte.M ~otl 



wbleb weI 40· 'to 114 ppm~ .. ~et<ld wi. ~ .Un.' 

'!be tetel 81M coot_ of black eo11 I'~ frs SO to 

lO&~ 

MpMhA Qt. 01' C 1969 ), I't'JPrmed _ tbe, tGtel 

line _eDt of. ~llol lOlls of lAta P.tediSb ~ed 

,~ 14.1 ., '~4 ppm. 

_81118 and ~ C .. ) WOlrking dtll '.u.s 
, ar '!adby •. Phd_ showed· that the tet&1 and avdlalde 

~ ~ w. bi\1h.' In bld $0111; and 101ft}.t an 
dlwJtlldl-.; 

b$~ and Sima C !Nt , ftP,~ tMt _&1 d. 

of ~ eoIl$ ftQgad fhlJ). " '0 JOlt ,. •• : ... '. 
~qe vlil_ lHJ.'ltlg ·IWI ppm • 

., ,(lfte.l~·tho ",1& Ire 91 'Ie1d$ M. eslifoml& 

D ..... al C art1 , fou" out that the tGtel _ 'eMeat 

f)f thOlt soU, vad0(i 'IOD as· te lSG_~ge beSN.J • .... 
~ Md' 'Jdbo C .,~ , en - ... "' • ...., 

bet\"'i m...Mttde atrlacted' atne end i,li~' ~ke •. 
\ _tl_ ~ ~_ed ttl .. _et4, the~, 
, ~ Kot.VI, WI. G IUitablRt UUactiftt , ..... 
~ tfle •• Ueb1. liM _.eta .f ,1Jb.Ii~B I.UG. , 

... aftd ,_ « _, ~'.e'GOSh ~ 
.. ad.bot' Indo. a,strict _onld thd ~ t4Jtal~. . 

11M"" we wltblft the .... of 40 to Ill. , 
ftIlftr.v ( 'ffi ) n;oft8 ttl. tIt. .£ftC ,oonM 

tI 1., ..... ,.u •• f Odolf '- IJI .. to • "'" 



1he bIologie"l oxUa:cUcnmot.\)oo udQo ~&UiI 

nifJQ& ~ ,ftdlct ~ae of sine ."l!catl. to Gdl 

wss ftft IUitable f. aU typee of .UEii,.. it· ~. ~ 
Ii" Itfllebl& navlte r. tbe ftKul~ of .f'", 
~$$" So. I_ tho· $Oos ••. of t~te ~aU$!)l1'ty dI m~ 

f. all .. of 00110. " wes d~il~ob.l~ to toke ~ 
. !tel, of _.cd o.~6etlon. m~s. ~~al difld.lt)l 

~ haY8 b80n _stad to d~ the ,evaUabU'. . ' 

of linc ,lD HU. Noswol't tbe __ cul ~I p..vetS 
. tift " 

lGflu'$ eueeeaM tb.!il tbo b~azv .~ 

~- and J!iem , 1901 , Obt:Jlf$d: CU'MletteS!t botwGm 

s~ dof'c~ and tiIOUftt 0' aiM .t~HtH " ~Jum 
eceUtl .4 ... a .. ~a .. · ", ' ... • ... ,¥I"'M,J~ __ , 

\'Ue •• 61Qd ... C 'lIB , ~lMtd • dQft!ficllftt 

,~loUo.ft bt~ '.-,. a~ AtbllOQIt .~~tl. 
. '. -' , 81M oM "'_"Cdl, _t .. actGd· dne f •• GOn. 

.. ., C '117 J ...-.. .• d~fl.- ... Jdl­

be\WfaeD ~, .. tete dltldlOAe ...... line end 
dftI -'aile bV ad. pS, ••• C • Ii 0._ , • . 

1Iafibl. -' d « .. I "'~' doni'~ . 
.... ., .. in _&ot, .... and ,ed6y to the appUc~l. 

of ... Oft .UI tIllch OIfttoiftH 1_ .-0.' .. ., 
.-tld ..... "'.ttble _. 

Mat .. , ad a..I_ t ,t67 ). ~ d.ltbl_-

.'ttldeble :dftl had .~ ,'_'IC_; ~.,:OlIUGft .th",U1te 



of a-mc bV motto plamG • 

tjlr~;Jal ot 01 « 1~ ) ~opo#t.od 0 ~ CO~ 

lbt!Oft bottJ$on di~iaOftO ~lw ooetoto QXtn~o 

ShlC and lAne Uptake by .e~ p1~: . 

~lu end Rondb~~ « lQm) ~~ed atut!oUeoll, 

td.~ff~'t!eMt .-ll&t£oosMp betweoo the totol airae uptot~o 

by ~ ceeantl ~. ond tba d!thl~e ~~ ae,etste 

.t~ff)bl0 liM In tho &oSl $Uti)l* tho f~at enp • 

they e~ud$ll thGt ditbia~ 'tli10$ th0 .el1Qt4e.~c~ 

{tOf: thO) pttJdietioo ., tho ~os to $l31!ed ~W_ 

Rei ordCbimanla , 1971 ) •. a e(t,"'~VG stu" 
or ~ca1 att~a~1 ~m<ld tbet I'onge of dnc 

o.tl:ac~ f~ sells "'Y f~" fll40Ac. C pH '.0 , +0.41 f) 

ditbltme WtlS 0 •• to 3.f)7 Pill. tho ~aoo ~ 1.(}1 

~ thi. m~.ctoqt did Gmt ,ive ffB1" ef#Nl~ 

bstwoon 2imJ avacted ffill tllQS.le ~ taSftC~~~ 

tion o1f pllfJt~ w.or a1~ ~ ~t ~~ ecet&w., 
d!thkmDGI~uaet_ont ~ 0.1 ~ m:l md"'--' ~ u~l. 

A fkact Nlltltnablp .~ Od t~ &«;l .vaned 
ufte Mf1 'WD11ot'Ulty riI odl aine fatJ ellthtl, add 

60110 ·01 dmll. I~ \~3$ tb~d ""i ~~d Md 
~ C -Ii'" J. "\de _ no ft~wa. ~atAd 
tQoxlot boho(li4 Cli t1 HC1 .v~blG lin~ ena plant 

waUabillty o(.u 11M f. 01 ,~G -,. Af'''' 
ift~," ._-.. -',"_kllntol? eo~. 



I~~, 1\:~1~ and ~tMltleb~Qd that- 0.1 ,tJ ~C1 

~~~ dn~ woe oi~flcontly ~QIG'~ wtth, bie­

a&f&OY ~d aft(l 0 .. 1 N HCi ttl a ~ ~ucet&nt ~ Otl!(;1 

o 

m&l"too ( 1967 » oboowod .0 ~JJ:Gct i'Ol@t1~iip 

~~ _w ~a~~ with 0.1, tj 1fC1 crKi tlw 3iftC . . 

~)l?ing pG~r of IOn, ~ v$ft\1d tMoly !nt~ 

and t'». 
rJab onaMsJlta C 1950 :) WOft~ w;ltb au3nt -'1 • 

. ~ Q .• ~if~t COftQliJtleft bQt~~ pI'i am· 0 .. 1 ~j 

A fdgftifle6lBt releU(()oshi'P '~tw"n 0.1 ~ Mel 

~bJtf ~. $M yield of mClilo omd emlif~w 

~ • Itlftdolkh&MsGUe of v.I'. wal d'.Jt&~ - I 

l\rJoaJ$la C I,.. 11M, J • . 
Rml .~ Olirntda « Ittl , oh~'d W~ftO 

:as bl~~ loU~ Gf' ~o' "'.r&b~1itli a _I~$ ,­
a~ .~lu~tlmlt • ~$'_f'tMltt ~Uvo e:cl'NlatlOA 

. b~ 0,1 N ,tCltJJtl&rrteblQ dmc '!md tfiftt). e~" 
tUft 01 \?tt~ ~l~ 

. 1ht) ~~ technl~ ·tm$ __ I. f) It~ 
f..'~utllft • it ~")', \'f!dQly otccpted at)' a_ 
4~ ~t ml~tmt .IUlfbll£W eod·-~ 
a*oUint ~~*,OQ w1tb .wI! ..... ~~., m 
,dI;ff~ ltd! ''-P. « ,_~t. fit .~ _ I Htftritald' 

,tJrld ~dftt 1~, 3_~tin· amd Lr:a ~!9G& " 



~ 1ft inttflSivo atudV of 36 soUa of tli~ 

Oo1or .qt d C 1"1) ~o"Qd thot tba o.d1faetllftt ~ 

~ ft~mte C ll4:i 1.0 ),' 0.01 M ODfA and· 0.& ~J .He! 

~ P*ldaG 1ft $Oil tOQte' f. tbe dluluheOU$ evd1~ 

bUSty of Qt •. Un aftd zn. 
Mdlena ot Dl C 19M ) IfJn~1udet! that the _laU". 

,.($)~ of IIftc ~.by the ~. ·tsste_. AD ~ 

d A.' ftlte 7 Q.10 Mel '7 ~.t!~!%~ ., Ot8 MQ!04 

." ... ble alAC • 

....,. et fIl « '''' , f~ a potlU. cene-
10U.,beta. Q_m3 eDTA .t~QI I~ _tal ~, t: 
HCl _~ Mtbd •. At. 0,018 WTA ud~. ~ 

e lIJ~d 'cernelatlon with bi~.savmotit@d· tift 1ft dk~e 

cal_ ... M_ au.' 
A", nllUoftabAp ~. ~ .f .. by 

.,,~. lid dm: deb~. " ~,,~ •• t 

~ " Ptnld' m1tlMa C I~ ) • 
..., andlltbt. C _ , ..,.J:Cd AlllJlllua 

. __ ..... encI', cb-''' atnet_- ,.d&t-afdfto 

.. "aU,,, ... ,'t+ 1ft .u •• r 001." .., ~ 
\Ii!l.'~h4-*" .4Wii ....... 'IJIi!E.'IoI_ l21d •• A.'Aft '''*". - ,4,-. tldl -~~ foil ... ~~ W!V4"~'U~1 :W~W.Jl __ .~!!~·~·' . 
" ........ _ ~ a.t»hh.e~' 

..... ~ ~~_'tI ~ .... , '~sd"'tJut WIIIW..,.. ,.",w ~ ,.,.. "w.~ 

..uu. or dao ~ .".e-.'. CI\t. ... ~ ....... , ...... , .............. tit" 
wS",c.'"". 



11 

Ad and ~Ia C 197A » on 0 etudV w.ith make 
~ in •• low blo@tt -MUs .~ Maday., PI'.odooh .ov~t4ed 

that 5f ~ dono gINO 0 donlfleant ccm:OlaUcn 
bQ~ eBUaotcbla- ziftC 1ft soli ·end plt.lI'lt ~!nc , ·of· 

eontl:Ol pote , .. 

RMdw C 1964 ) and Q~:3t. aM lllsa C 1964 ) 
used c wrJbOft of ~4lCt8i\tG ...". .. &SviateYt N KQf ~w 

~ C .. 1M 4.1 tmd pH '.0 I, 5)~ 0.1 N tICl. dlthbOfte 

~. blo-.u6\f f. ~_n1Ri:J avaS.leb1o line 1ft .~ 

~ IOU. but ther did not find tJtti 0ft0 ~'-aM 
$9 $ ~ lI1d~ of n~ tGlift. 

ltd aM Cldmlftta « 19'11 » ~ _ttabllity 

of I cbGldeel 8JlVsetri. f. d~iOn of ~ 1ft 

II ehl41_ hl_ suI, of iladbya Pl'admlb c~ludGd tJl$t 

.the.aut *4-~ C ph' 4.6 , .... _, GUild • 

• tIlltM~t to ~et nlPonhof "ttle" ·toGWlleedGft 

fJI daI Md $1. tbeV tMaImd " IdGhly dtfdI'e.-~. 
l@t'.) « •. ~ 0.86 ) till· this, .tnetant blt-- lOll 

••.. and·p!" 11M I~ 

A1.d&d?Ja_._'l\LaC:, .• 
A ~o6 -.plyO' • ,adlw1tJJt ~ar.4 ia, 6 coil 

I 

Ie ·kntIWt " th. _.lty of the ruWhftt -,td.Md bY it 
lDwdl~G f •• ,., 

_ C lMf _, Ii , 0' •• tttmt.et!w· 'lid' of ,'M 
dlftci.cv· ~~*l"l.ty in ~ •• of tv.lllble· 11M -" 
'ltl., i .. 4ndi ~. 100 ". ~Ivtl', 



i9 

tfQ():r aM ScimQi' C 1947 ) Jqloi:tJ.xt thot tM' a:ltlW . 

deflcl_ eoUa eadftcd l~u thtft 1 ~ '09 1 N ~d 
.~@ctsttl. U.M~ 

Woltz ~t a1 ( !~ ,', ~. thot thQ ~table 
, tdt., eCfttomtj fEiD~aotl$oft\~e1~1d.m .G.Ul~wt:$ , ,.. 

e~ that of a_s1 $Gil ~10Stm1y 1.9 .~ •. 

Ttadiu C 1., , notec8l that eou's _vl,~, A,~ 

,QV'()Uobio d.N.': ttl&t of 2.0 to la.O ppm I~ved ~ deftcl~ 

~tm. 

ttnb' ami t~t.t, C 19M e ') ~~ad th·~O!ll N 

IQ eateactable mine of fUJI ( .$I.low ) etll1~ fit CU$;rft 

vc1f!oo frM 0.& t. tLrl ~ i. ' 
&II Gt • C !NO ) f~ aut oat, tbtl oil ~~ ltel 

~td)le 25.ftc of ~"Ga til' " 1,.1 ·to '.0 ~ 
l1u$wUft at C 1Ml , ~$d tftet tht' Mltll~jl. 

dM 'ia3W.~ " ~\ft. anWeri e .. ~tI~' aftd· 
f!.:o.ro~a to.-U: •. VldGd ~ Inri Vee. ,~ 41 _i 
~ ',1M.' fCtltild _, til,lt, s!.ftce~~ of 

caont of wttltQ 1FUad4 valtd , .. ,0.,69 " ~ •• I kf.. 

Agawsl'l C StII. ltM· , .. ., tbt .ao~' 
'-&"$ of V.p., IOU. end· .. _ •• It ~ 6VaU4Jbll .. 
~ded bf OJ, ,Ii lfCJ ., .11uvld I0Il fA UfP.· 1,1411, . 

wi ... e, hnlG) or 0 •. 1 to ".a .".. ,1M}: tb- ,If ~.Id 
.0&1. 0.' ,. I_I. ~. loll "_4 ., 1_"_ and VIJltll,. 

tOll, ,1.8 ttl 10,& , ... 



~ ot al C 1961.· '~4 ) ~Ilve $ edtleol 
l!cit f. C1tille~ ~vactcblo 21M bolfJ1 Which ~t:m$00 
to. cddGd aiftc ~d b0. _aetod \10$10*5 P"~ 

Ulo avoUQb1o ~£ne of ~~tI'O sail ii'Ju$ 

dot~ by Rartadlw et ,u1 C 1t64 » by &~ ~ 

No ~ rlvalloble alno a9 0.:3& t-o $.44 ~ •. 1." to 

0.2&, o.a to 0.7 "100ft ttaG .t.netaMtD ~. ~!.,.. 

"ntQte ( pH 1.0 , ~. BCet&tO' C l'ti 4.a ), ond 

0,1 N' ~" I"QSPeet!Vtd.v., . . 

A1lnoo1tn aeotat.o att:&nllblo ~lM ef .~' PIlmjtib 

HUG w@ ,,*11, PID' C B~l~ Md ~3f$ •. J004 );. 
At· '~Md -_ dta-3ee ~ Dalt· « 1964 ). ' 

ttlO .-iloble .dae ,of _ JMlan .DiI .t~8C~ by 

AtDWtD ttt&ttrtQ C pH ,~O .. Jt ~$'CGtoto (pi &.0.) Ii 

.tM~ .. 0.1 N .HCl \'/(tN Od! to 1 ••• l~.O to e.6. 
0.& to 7.0 &mi L~ to ·f.1 reepcctlwlY. 

all.blg '. ifll C .. , ~d ·eM m.~ 
~ble dne 01 Punjab ooUwel a.st to C.- "" ., 

. ·RlijOlf4C , .. ) ~td·tbG.: tiNdllbl·. ~ 
_." • .". ~,ac.etat. d ~ eoSlG,aetedt.t mdle 

m~!~1l bl;ck •• llet ... "adk dl·. and Illwl • .u • 
., Gu$.nt __ ao.a RI'h, U to 10.0 ".., .. II. to .0 NIl. 

vaGe_ to I1La ". IJtd , .... to , •• :' ,. ,..,.-,vel,: 
_dhl ., II C lM1 " ~, th$tw~"'lbl. 

liM •• _Uluttd ~, .. tG » " of .. tot.~a . .,. 
tOMtIfit led WIt .. , .. titt to It. ". rlltb· " •• 

VItI" •• f ,..'_. 



Rd. andQlIeM4& « '971 ) d0t~ tJle ~ 
~ate « pl17'0 ) DitM~e ~,~)1. 11M ef eh~U_ 

b1,~e~ .&.ls ·of ~_& AradGlh ae o,'m te 3-.'&' ". Vii. 
1.61 ppm .• tho ~4Ge "olue. 0 

nv dUdyiGg 9 •• lqx»,..ttO.UG of V:GPAcDl Oftd 

~lctl IOU. haGld and '.1 « 'l97l , cond~thd 
a tJI'OAoE' _Qat ef ovdleble aaM was f~M . tho ~ 

1~ .... .-.. ndrlltb (fo~. laveu or edt.· 
(' •• end Slntb (,,,. , ~~ that tM twUe-

. bi. 11M of ... .&0118 Qf .... ,dlndot .. ded '1d1 

c., to 3~. ""': 
Routny '( 1971 ) ae.alded the f,\VoUdo.!nO . 

M' ~ Setmtle .,.10· of GtbGe v~od f_ :I to 5- ~. 

&f.iStIA .AI'ldlJl.'6Itlle})!WaX, ,alZ&ll 
SoU, dilf.'widely in tbeU: "aine ...sting" 

~Olt tog ...... of -thll tltlURt ffl am p:o .. In ~, .. l.~. f •• v."o, IftMtIno',*tf DlI&'I~l­
of alno to the Itlatl irk;lJJde ._1 ~tSOn.i aactat 

... 

eroe,ftIocorbOa. ~. replaceable ~ - • 
....... sell __ ~ ftlaUta Gte. 

'_a,~, 

lUI 
.. 

~ ~ff". tMWt1lflldU" If 11M '" •• ~- . 

Mil"l" .t' ............ ~ "' .. ~U" 
of ...... tk St __ ObIft\\8&ft ... fl,i.t? of ,slAt 
~. to eu ..... ,iI,'IIlA.',': 'I' .... ~ ,:t,~A~ii'.~i ...... :tltulu'u 

, . 'I4'V .. ~. . .. U~ ~.iJ>lWiW~~W. '. 



' . 

• QQ~ - SO!l$ with pf! ~atw ttl. '.0 $ftd 1()$$ 

thGft O~O but d~4$.O& 00 tho pli goss d~ or' UCll f~ , 
theGO lCNels. 

~ ( 194& , ~~d that. th9 defS£!om:v ot 
11ne \vculd " ~oct.Qd ii' the pH' or tho' soil e.e~~d 
6.0 fGrcltlUG~. 

1he ~~cm • minc e~i'0t!(»\ by !~ 

.• ~ed by' ~. C~ ) t1~ oot ~ ~ ~k$un but 

flue to ~. ilffeet or,l!. 
~~~to ~@tt~3GQ Md ~s ( 1'64 ) ... 

r~ ~te c&t~ecteb1c dftc VlOS fWfld s,~ Gol! at pH 

bJJ.av G.,o mM1 !tf)tOfttflnt decemaod &is 91'1 lOao ~' 1.10. 

~ and K~ ,( 1., , obteueda ~­

tI_ ,~ftclont ct O.eGI bMs~ pH and &V~atbl. I~. 
. . 

1hW 1l.f;pO~d ~ ~ d~lI~ IndulCt~e dRc 

oontent wee .~ccimd with M Ant." .. In "0. pn. 
A $lptfleGf4 ~.UV~ ~~l.U.Mi)S ~~. 

bG,~p" MId _tIt.t,lde IW '-andVfPaay ... ~ .• d, 

1fJI' Iff 
~~1fttJ to YflGbWt\ and' ranlk, ( 194' ) dl 

___ lOft' 's om of thGt'Qit~ ~'t;l' f. d$·en·eu¢t 
av~'l.UttJ 1:1 dna SA ~~~udti. 

PIt •• 1d t1ftd '~'l t IJt1O)~ __ M that ~ ~~ 
e.t .... thmJt$-a,tMl ',11th Jnero .. lno 1ft toll,":. 



~"er ~t ~ « 1"1 ) wtrl:!ng wath ~~d1left 
sul$ ~Qlod tbot alnc dGf!ciondo$OO:OOh~ d 

aCil1 ~-i1 6.3 t 

Tho !,weI'~~SGd availability of sl00 tw ~plkaU~1l 
of l.1VlC ~pb~tG \9n6 dacnoood ~llth. ,oil pll C _~ 

~fiId Bq",,~,t 1f)71 '.1b,ey o.ls@ montl •. f!d th~ r:U4't. 
,,~. 

~e!:Qesoo tho evc!Uablltty (l)f 2~~ oo1y ~ to s.§1tt 1ft 

6011 ¢t.. ,CaQ),s ond! OOc~OOled iI:~ wot1.Ultv~l~ 

to ~ <IDonyee. 

~ 
'Rog(!ft md We ( 1M3 » pdr~od out ~'1t d~, 

¢,~oobotl@" 1h e.t plant '1_ dG~"aed mtb ~ti1~ 

I'otoo of lSm',. but they did oot find orlt/ ~!J.t'~e to 

addod.ime. 

lIltpGtUfl~d $leut ( 1.1 ) ~Inoo th~it &~ 
de~t~ in M1QbS,11ue. of ai.ftc brtne ~t!oott 

a~\ , 
. ".-
~( lfiJ ) poatula'ed 'th,l)t Caco3 w,e. e ~ 

&b~st$ f. M5VJ mRd lIftS. 

ZA~~:~eedIWe d\tftel~ ,ms ~~ W'.' 
11~" and 'alko C _ ) .d\Wl to limit appUetltlon.· 

" , .. ..,. ~ ( "'" " ~", tbe ~£­
lSts .. and plant INdlenl'" of ~-t IW ~ IJtcft 

g~ly 4lH beUwld 'te' daa.1JiMI WhQt\1 GOilt, ~ l~. 
ActuGftt;J to {lifO. ( 199.6' j tho .t6kl fII 

_tnt WGI ~._ '" • ~lltatltm of ~ 



r~a but ~0d on opp11€toUon 0.18 C&$C4-' 

~k and DMOf: ( 1~ ) !MieErted timt ~ 
tJftG. ad~ in ttlO czystcl eud'QOOQ of dolQfl)lto ead 

m~O&1to by ~lMlft(B ma(JflO~. 1bor D1GOo~~ tild 

;t.6Ue va~ lOeB e~y ad~, em caldto t.bM 

ftmt}OOetto 800 dolcmlt(J. 

!~Zattr ~ ~a C 1~S;; £t\) .~ thot th0 

mnu'obillty §f dae d":fC801lJd lIS, limo e,_oat ift~~m~ 

butthio did Nt hold \joo' fOJil' all, 
reate at 01 ( 1900 , ~vot4ed that ~ G<~ty 

of ~ defle1t~ d;;O tc &'1. la pH by l~ ~" ~8~ 

by' uGfAlO Umi~ ~teiel antnlM~ GfDO ~, • 
Inei'OOO~ ,~!e'gtiGnof limo l.~. ~ to 100:) lb/ac 

~cd dnc. defAdenc.y C HUttoo ~d tFiikG:tl. 1969). 

S\(J;t&Jt ~ tomt3W C lOSS ) fNPCl'tCd thet 

tltioij~ !tRet~Qd the av,41abUltv of mine dOl 

it bad 'WJY httte eff~ 1ft ftlG&rlinO dM fNI the' atlU., 
\her' euge:)mteted thst Mob CMC~&t1on ef ,dM'~ 

~~ to $l~~' ~~ f.Ma ttU) nft liM and 

that \bet CcCla Wlueneod th~ ~takQ of liRed the 

~ sutlfc-. 1b1V (fl. ~o~ ~, lI~e" ~ 
of lint lR th. ~1ftC$ of .x.~e of ~~ .. 

A OItMn hw., Ittdr ~ntWet~ bV' O~ ~ 
JU~WJJ; (1964 ) ~bld that ..vdlnblUty of til aft" Qa 

wa. ahDod VodfefltGd by lWt~ ems .. ·nd ~t 
~.ed. br ;ln~l.llftO ,rnot} ., ~ GD .. ,dey 1.011 
if tI., ! .. 

/ 



riWtJd lloo l:~a ( lttW ) QWd1\cd tbo o1lfoct of 

~~ • ~Gntl(#~ 02' Ol3dod aiflc SIIl:3 soDa i.e, blaett, 

i'Od 000 oiko,ll cona af U.P. and oboowod that ,11th 

blf:]itOf? d~GOef Cl~.. tho ~oot!on of tJp!»l,Qdalftc' 

t~~o~ QI'adU311V lP 011 tho cantil .0 to ~~Oft 

~r ,j,CW$ tit. tho cO!lo!dc~aUJf,eeos ~d fotmtli'l~ of 

0.$ beCk dne e~os. tloxierum ootolWtlM WOtl 

l\~oNQd at 2.5 ~i 1,wel of e~ ill blook eoll andJ.!) !~ 

level in ~ &di. 

1\ ~ f!.ultun \indoJi~kOll ~ t'blJ11 et d ",." 

wltbp32 ~. '2ft~ ~et1oelod tiist ~'Uoo of oolu~ 
qO~ d~QGd dIV '~'*Dbt. top _ ~ ~&tio, 

~ 3J!ne ~16n IQ all pade _ NiFNV betul, 

, Jli:1MIiII,." ) ,1"&1t. C~ dQ$~esod a1n~ 
t:r~'~(Wt:JUCft faro ~t to ,i~.· . 

Ga~ftpabl,o zlne_ ~ tmld to 1 . ,~ 

1~ In ,.~eee ami til., ~oaeG' wlth ~ 
(1'~ et 6!l • 1". lit: 
~ ~, ole '''' ) ft:)oR~ ~ l~ htld. 

a QUtll ;re~or olIo-est en dft~ ",tot:o ,. BUt l~tfl& 
~ t~ e pU I..$. OftlV did net d~ti1G~$ioSI alftG 

$VsUobiJJty *' 

--Ie 1.&lwtc~O'l!) dudof'd. .. blWfl b'Mfi .f.JOlIVM . 

'boJ,ftO ellOdtted'wltb tht;l· ,utOIOt' b~&W t!GIO .f ph.~~ 

dIJl. to. M"tly. _.to: ~hc 'ntQ._l~m. 



Rogeh. and ,tU (1948 ) obeGWOd tlae uptt'U of 

aln6 bV eQ~ wos d~eGod by thtl~11catlm or ~Qto .. 
f~cm a ~. ~tlO otudtf UfJ1no ~ com H 

toot ... ~ 0' el C lt70 , ~od ~ oppUee­
Ucm 01 , ace~ 11M defi~oncy ~ Oft o.ta 
~ed pl-.. tbt tb.9 deficlencr woe COftGCtOTJ br tho 

QpPu.ea~lf)ft of ; :t!.~. 

Wb~i ,,1MO) _sOftGd 2tinc dGfleioncy 1ft 

.m ~ ft hleb P tL~ lew alfte :ceMent f6soU" ttppUtd 
I 

, .caeed une coneet6tl'aUon in UGsue wt notupt.~lant. 
HI al.~od tho .-Nulaticft of ':Q llil dfte defleieft' 

- . . 

pl&r~e. 

tr_ltGftt)t oJ. , 19YO) _o~ that· a h'lCIW p . 

... U.UOlJ (_ICO". , 00001'011, ~~ «t ..".. t4f8 

d$lldtmer • _I, _Uno abOW '" 7~:O • . .' , 

St~ Git t;l C '''I , .~ tkDt C8("i04Ja 
~~, th!t wdl*lltv d l&ftc .. 1td. d\fed ,iMnn$d' 

p~d~l, bt-twean .QOJl ... -velva.e of "-i' Gftd "I 
tut dlldfJi ... ,. tho pit .. abOVe 1'.1., 

ama, •• ' 
., , .... 01 e~MH a.tOe. ·met , __ ,0 tbe 

'"~' , 

.v.aUabUI" Of,·tdftc .... 81' by ,~l.bO 'the ~~fito 
Wb£tob. fa ._ At .~ ... t~, tile .dls ..,tdn&ft9 
~., .... , .f ol\1enlc matte .. deficient In: .IM., 

1tde.etd t '''' I ,.lded tbR ..... 
attw. ~tntlM of ,oSl.~ dt' not ,lay .aft .-- Ple 



;in fJ~ld!ng tbo w~U.ob1~£tyof ~c by ~~~ 

1109& .' 
p~* et al « 19S9 ), Ben~DdlV'a ~ ~nri(l900' 

@btt)~ ·cigJlif'~Mt positive ~latJ@" betweM '~Mte 
o 

matt.· ond eaxuactablB aioe. 1bo in"<iQsGd aVdiabUlt.y 

of ainU1 vIltb h'(j.~4}~ olr@~le matt_ ~teftt W~$ duo to 

Sine eOftt~ ef ~~nlc ssttQ!' GtlId 0100 du~ W ;e~ 
,of,~ lIS'" 

ttaiJ: ~ Mehta ( ,l~ til) )~ed 0 ~altw 

,nl&timoMp ( ... 1h O.ze , batwgen _~G.ma.t~ ,~ 

i:Jtc OO1ubl$ aine w!\kb mi~' be; doo to f~~.aU~of 
poek~$ at el41 Glctwld in alnlia dIe tb>_~ ~ 

. t$~ tha WdlabUltyof~. 

&.l!"dl~ t.)nd Bmn.Q~ ( 1,. Si ) ~fttld tb~t 

pff ~ VAG .&J)ticn 'O'f sJ.ntlSn· ex~ dtft.. 
1tor ( 1961 b , ,st. f@U8d' out that. ~dGrit fC/n~m 
t)f dftG .. Itd~ _ "IV .,~ ~@e~ dtu Oft 

humi~ ~W. tVMklyeeklledbJa Me~ 'fdac !no ihCf} 

divalMt to-' af)\¥ ,.aue IbS())lfVed Ie to. " ben .. 

in df.tlve olt. ntslftlftO~v4d.ent ,~ of' ". 

~Gn pH W80 -dUttd t~ ".0 to 3.6~' ' 

lS~ ·fd e1 ('971 ) I~ttd 0 '0fle~', 
""tlft ~atl_ ~_ .thf!ttb1$ aim: ~ftd 'Ol'g$6le 

0 •• 'fo~ mOTA eftdO.1 Ii 1«1.. 
I 

Teft Gt 01 ( 1911 , 'tudi.4d ttut e~!. ~". 
01' OIg.,lc mttte" \'ith Ilftt. '11l'" ~It" that ~. 
of' mIlb If Mvlc e .... ndfJ coroplaod " ll1G1 .. ~f 



'lt1 

zitflc • pH &.5 W68 1. in the CaM of blob mo1~ 

wos._ f~Dct!om. bVt thG low w@lGeulol" 'Jei~~ fl'0ftion 

was c_lo~Gd bl anO\mtl ~e ~&t r.,s~ f. tb$ J\£gh . 

melGCild.-~, e~~. By lnc"~ tho JlH to '1.0 

$ tGntcU ineftase ira BmCQlte d 1_ solGCl4e welgbt 

'h1eUOIiS ccmploaod by tdno Wd obtalM,. "'er dee 

awdQd tbot. Ja fo. ~. oove1Cftt ~ with Oi 

~. Ghd e1ect~tmt liftkG~ mth c~,l ~ (~)* 
1be '~a zteaetlon. QG glwra by them JJJ d 

illdl- .9M ~ (ltM)clUleS Mt gtt 111ft at_fl. 
c_ ... I.Ue bttweGft f!ntJ: fl':aeUooa ·If Gtdls ami 
add _able ·elM. 

~ Qftd ~ (1164' fwncJ e _Uw 
c..,laU_ bttwaa ,lftw f~ 1ftd.~1. alf$ 

iQ~.It4l •. 
Ql~ ••. ~ I)d,I (1"') .~ the: til:'u 

Ii., ol.., ... 1 ""_ ••• mudlldohta' .tI1~d4. :dAC 
"lftlllMmtliU._ 'W. of 11.,. 

__ It II ,19M' .,ofttd Vtat· ...... 

alta ...... ct" ........ -. ~ fa 



hlo~an to @!:~rat of tJ~ O:l't~oe"odby 0.1 U t'X:! ~alld 

bo ~3inod em the £joeie of ~aftO day e~0X fo:aatlon. 
~ in~noo 10· ~~e~e l1ottOI' eOfttont at eon~t{Jftt lovelo 

of Gl., 2J\eJ:0009~ ~e onooot of z~@ ~~:Jl b, *-0 .'3~ 
dey ~l~ tbo~by 2ewlU~ in ine!'fJa~ ~oNllty 

f1i QOU.. ~l~ by 0.1 f~ aiel. 
o~~ ~ Adr~)~u:~a. ( 3.961 ) eW.1d w~ 

@at ~ t:J1gr-~fle~ co£T01lTUOft 1i»~C'n f!rl~~ flr~cUMG 

of 10£18 ~doeid GdUblO sine. 

tJelftd Md ~tdJ ( .Jf11O , f-q)O~ea;that 

tott)l tift~ eootom _ 21 e61@.~ o~l' ~M~afSd ~1itlb 

tb", clay ~@nt4nt ·01 soU. sAd they ;Gt Q don!ficol'4 

~·laticn .~fk1ttnt ~Oft t-ete1 doc and ,~ft.OO'OGG . 

~' eloy C .' ~ G.·Go )tJ 
lCalyarmwmJuam and t;tmte ( 1970) 1'f(,n~I"t(,~ th.~ 

$VlJl1ab!11tv of ~!nc (~cmt!~l ora tlw .. at!;)· of ~11eat~ 

and Inb~ coal ~olties. Ito also ~~ a-£:WJO'otl 

~ff~ iWotlab!tl1w 2lftC with ~osod content ·fI· eJAy • .. ~ 
Kf:an~ <rt til t 1008 ) r~td tbet drm ~~O 

~: t~MI1~~fa br JrH& \~¥eJ:~ ~l, d~~.td - 1., 
·~ .... ,1iIUI'ilt.fI~ ·~~~Ull!~~l.J. 

~~ at Ill!C 19d1 , d(ao npofted tb$t· coli 

DptJUc6tlon 01 .JM ~.ued tterudsUMlV tb~ -~.1~ 

aib,O ~t ifi:,.o11 eoUe ~~: 



tlil11a.e~ at a1 « 1~ ) ~lCt,Qd the mlot,ioft· 

of' ~ .. atta.ta with talent upt~~G 0f~ifte .. Plant.~ ~eh 

Bll~JQd m@~oto to ewe" ~ih1: d~lclonev In t.~~ 

oaitlV ~ havo ~ft o~ tha Vl1W~ e~~lC lUi ooJ:ly 

eif mid 3ul-V.' ~~0 ~lfJS.~ ~U@1l\ vme raot Vi~l;~ 

\11h9n 31'IOfttiftg date' wee sb!ft~ to MV 

~. and Yorovoi C »70 J ~"Qd \bot . . 
Qi~m feftUlsaUoo ~el!ll!9ed tho mmU~l'ty of 2UC 

In SGU ~ GombWUcn of N 8Bd' ,fft fen,OJts&UGn~st 

tdwfAQd the ftdlV .lUble line eoot&nt.( tit4 )a S04 
bad a~Gt{J1' dfeftm the aVDAleb1. alae th. tt~ .. ,. 

AlGJO ~ild that symptfJ!s of dfte ~atiOfl .~ 

~Gd 'on! ,day w ~. days. 

a,larr at1d ~., C 1911 ) ~ tb4ttbi 

l~atl. beb~ CU, m Md * ~eeted thdt indlvi~d , 

_toke.: 

'1ant. uk. alftC' by 1tl ftlOt 1ft fOJ.Wl fIl ~ 
. a!+~. -'ewl~ ~. of "Idlng .. ,. .".4 

~ be· Ib~ byl ttl mot • Zi~d. ;ntdil th. ,1tftt 

body tUeugbJ(t~'~; 

GwIMSft ( ,til .,) ~fJd tha' actSvi', ., 
IVlA in lelN4Jl'~ •• $d btl I. defle$aftCV. ~ ••• aWOl 

tile ~~'f. ctlbi ••• at '""loft Irdth ttn~u" 
Gm1¢1~atltD of td:~ I.ft t~d"'. 

_c~ to ~ 1M IcIbbt RIO fl.. ). the 

.fftd~ ·of· d"'.",.t ,1., h \ltU.be dM in tilt:! 



yield orad ~ motte wen 1ft CJa'de~ of riee 7.sift '1 
, belay T 'wg~ ef)fl(t. 

AS ~etl1et1 by _IGOR (19M » addlt1.on of dfKi) , 

did flO't iflentlse sine COfttoot of soyabean top. 'but tote1 
, ' 

alnc ",tok. f~~ the soil 'was iJlcftosod .. anc em.at 
of YVabeOft !dints \Yea D ~ when '\ w. ~ 1ft deftelent 
.u but ao PIS wa.1 ~ 1ft nomal ,.11 • . 

Aft eapGlim_ .ftddeted R L'A.A.I •• New. Dtlhl' 

on .u .ti f011_ .,u •• !. of drc " ~ .... 
DIll C ,.., _ .. , , .weded tbft _SoU. of Ibc 

, •• ~,~." ,",OM ~ ,of~, 
A dQftlf~ .,.u • ....sauoa ..... ..,... 

_ dr1c,.. 'bf'. ,~", •• o~lt ,,1 ( " ;.,~ ) and" podUw' 
, , ' 

eonelsUon ~, Uptake of skat eM DlthboM .vactablQ 

, soU dftC *fa$ _wad bf t-'8f C,., )~ 
~lt C !tea ) ~e ...... od. tIlt-~. of' 

Oitwwi of' dM ... ~ 

av the •• of ftdio ilCUve dtlC ~ .. ,­
el1:8) ~ 'th dl6Ul~ of aU" 1ft dlff..-nt Pm. 

", ...... _ c1 •• ',nved that f. ~ .., deVelop. 

m~ " young bud, _ ••• ~Ud. 
__ ~I ~oted by .... '* 4 , ..... , 

"'~etll("" ,.~~ll.~&td 
_. _'.~ 'line ~ •• _ ont- tmd ~&ttu' -,'$Id 
of d-. M.s_ .*,!,,~6~..-i,', .. !!If ~M~~._ 



~ftQ t~ r~k and As_a C 1961 ). ~ 

Jrato of p:roto1n Gynthods ami lftCftaeoo e~loUm of 

~~ lmolllGdiatea in cotton nsulted :in dfte 

deflelmcv, 
_0 Md GautOOl C 1961 ) fte$~ at ~d -",onoe 

of bybdd .Ue to line tJpplicatton In scdl, cont~. 

me ~ of ~c tdtb i;~ ~ ooakln{, tnti)tmont pS'OV. 

mtl2& offoeUve 1ft IMftellfto ~telP ,told tit. ee.U 

t»oa~ ~ ~IY ~p.lteatlfjn.: 1hOV 6bs~wctd e S) " £ft~aGO. 

In ~'t.1l yield as eGq)a&'Qd to NPK Q~ 
A, 'SAl' ~_ c~ by Kau.- « 1962 b) 

at ,ttt __ .. wveded M lfte$QM .• of ~3I .~4al"acN 
" 

of pot.~_ ~ :o'*' lR done by .u .pl'~~ of 

1ftS04 at ,mi., kg I b$. . 
A ~ ........... . . _,J~ ~..& ... .-~ YB'-_. Ii~ e.p.4Qj'fB'II\ii1 l:,jI ..... i!II-~ v, 

et cl « .. ) ulin; .~ 48 t ••• ~ "wded • 

Metdl_ ~. of ooU. ..,1& •• 504 in 10111 

cont8iftlfto 0:.1& .... 1_ di~ ettn;Ctd°dm. 
lift al. ~ tbot incft!~ .&tn of dH ~'lcdi. 

cwld ~M .. tote1 .uk- ,nd line -

inJ)!--' 
. Rao ".2 » .~ • .,~ ,.Jtt~~ f4 a1ftC -~ 

of I'l_ was at .uk ...,.. CIGp8 ~ Oft aoUa ~ 
1.oat _Ill a.a ft'IIof aW,,0P8 ~b1e .1ft:0 "~ 

to a. , I,.. " .s •• ,. ).~ · 



a111~ o-t &.1 ( 1~ ) "eom~ 00 !tlelt'CGtSQ 1ft 

moho y!ald f~ 1S04 to msac ~J~. W .~V~ 4k~o 
use to a eo1c~s 0011'. 

l~d. «i"") I'O~Gd 00 II lfte~a$G 10 

~te» ylatd .@if '~0et by the ~Ucettoo ofl :g1M dudftg 

~time. 

~ .~ Jal~ (19M ) ~irtoo t,hot appU-Cfjt.loll 

of ~U ~& of 2£:e. in tho soil S~NOOQd the p~ftl. 
of ~ \~1g1rt tJ'~ tmo:rlno ·bUt \~~\n '~lULetSe6 .:tey at 
hl~ l{Wals 1ft. iapf)~$blV ir~8Ged peddy ,Add wae 

obt~ 

GJ~ ~ oJ. ( 1~ ) ~ tl'iat soli @.llcaUtm 

of II t@·l' kg. '1f.rI~~ dOftQ Vtllth t:/PK ~3e,ed tho vadd 

of ~ _lSI~t wmea 101 ,and tRaG :zGf. by Ie fA) 3m _ 

OWl:' tft f)~f. 

A fWd tzrlal ~rtak. by ~!~ e~d Gtpd 

~ C Itd4 , on the ~ 10'" ~& of iano,lClu liawd,mJ 

tb~ ~\S& ~ ~.tne en 'yle1d off ,nol ( ~, _, ) 

ACa!dlnt)w ~~ and Soth C,9M ", PRWift 

~~ Of ·~et we' ·rGt _totted' bf :1'Pl!coUu ofilite 

Ad~oa. in. ,palP yl .. ld ~ '*nasi ,p .Jtt.@ 

,b14 Gf md...z .• , W~fi$ ~r6~ tIv 'ue!~· md ~l (itM',~ 
, .. 

~ •. "eldVH1tbi~d ~P£ICI; .. a th 6(h. lQ.., &t 

t~'_ bUt clow.. yield w#" M~Det d 141 ~. ,liM 

c*~~ 
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~8Jon and Oops! .f;ao ( 19G4 , ~0d' e 

. COftddtU:ablo' lhU~&0 t1f rdt~n ."tam in ~. of 

~ pam by tho _ieatlOft of dne .~., 

,. exp~nts cenduetod Oft ·cate-. soUG of 

....,. by ~$jGn end Oopsl Rae ( 19M » ~ 
slgnllkant iMftese in dee yield bV ~~~ ~44 t, 

Kenw. and Joshi C ltG4 ) obGewed la ti1e acldlCil 

aGU,B of .Pmtempur that %nS04 .~ WAC eave :eltml'!.caM 

~ yidde tb~ft tR a1~ •. 

Ai ~ed " PUId ( ltfll ) .,tkatlon of 

aiM <I s.u ko/M' "",ttd· aft ~.·la ~t.6» 
ylsld end t1UedI\o. But ·aft eppncie1$ lnen8Se m __ 

. . 

ylQld t1Q)1 ~ by .I'~ .~ at\U~ ~: •. 

, H9 d~ GU'9Giotoo ~ .pl.led~ftof Z3.~4 OU.I ~ 
U _ Illgh&s- y1el~ 

lit altO ~rwd tb • ., .. _. tdth ,-.­

eft •• to 90 day •• f~i" of vlint. _I. 
IbIwed ...,... dnodlfieSeftCY .,. ... at , ~11D' 

1ft Amj1\d)t inCI'Oaa.«j the yield ~. ~tI!t 'ted 2 to 11 

.,latal',,' 
A field td&l e·.voted bY' Gupta ... a. f,"" 

t:$i4ng ~ llIlHu teat .. ift a.d .,.of 
""_ ,. ....... an'~ 9ft1n yhl' 

by s.e, .. ~tfd/h • ." .. $Oil _"ieetieft of ~o m4~ • _'I II., to GMt. J01 .... dCD) with Nft( ... ~ 

ttl 'mil'. pi .... ; 
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AceordSftQ to r~, mld ac'lVlbwlteh (1000 ) 

dfle. oontmt Of tGat uop.f veJa'led wltb ,plant. and natUJ]O 

of GOlls..oy Illeo indicated •. ~ !ft. alnc content 

of plll" with In'rGa(le in ~ 1ft OO!le.. A ~ga1'lcont 

C~ftl()ft WCGobtdfted betwocm Ilnc ~e by pI .. 

and .. At of u11 dJleutl'aeted. 

~.,. C IMt '.~ hlgbGd ~ 
of sine In .tun leaves of $~eo~ 

y~. and T~Mk. C ltG' ) obs$wed ttw tcbiiSsr& 

dleeae. in ItHJlG and Hodde 1ft ifleot p~ _n' _tb 

duo to· sAftc 4Gfld~ •. 1bti) plant fine i~~ .10. _t . 
J9latett to wtd alfte '*' DIAll\ed to pH. AddlUon ": " 

COllvloN tG .tJlQ ~ ~ dfte dlfiri~ 8.UOOftUlrtg 

tboi tGiI ~1cm Ii· ODtl. 'Of ·the f8~. ,f:"~Q 
"011 dHlrHHd w&l1abWtr of dM Ie outaQl'(4ed .11. 

I 

Ae~iQo to a.-. at d ( J919 t tit. yield' of 

,. 8M "die. .. ifwtr ... " .. ~iDt ~ .• " 
Y~jd. " d C Af10 ) .. ~ tbrt tke •• meta 

of *e plut .... ,. HIlMa CG\11d bI' ~ '" zinc 
.pl~ _ ~if;o of ' eft. ~cm til 

.flcl.., ~ .'1 " .tfactive nl it ItaRl ~ 
__ ~_. 1ft %DO 1f.1 ...... t ,.adhll "*I Of 

ei~flI I'no dlfl~I.JY. 
HAJ, tnd CedGJ ·C "" , ~ that OUt -..t. 

.,tiM of :tl.tbtJt aiM ., \ •• ~, " •• ~ 
IlltJht inon ... Ia "tid ., ... ~_ of P' and 



,!"' 

alnc ~ttod :In tbQ .h19!~oot ~1d. Yiold@ of QP~a WGft 

~GlQ~ \~i'() p. and ~!ne oomootl:ati©n ill 10 W 19 de1fa 

~d p~mtB W~ I. 0.3 _ Gnd 1. 4@ ppm IOspscUvelYtiJ 
. . 

~ l~ootGd by n(j34i1g~ Mel rJbht~ ,&,,!). 
thGil l~aQG 1ft d~~ yiQld of ~d mei8(!t 

\"130 ~ *0 to dnc epp11catloo but due to t}t"Pll~$"1Ml . 

of ~o~. ~. in CCJblftstloo·of G PPD slmle!With 

!OO !:to 't!Os ~ h~dlart y.!Qld @f ~tt.oJ' theo ~U~ 
GlfiQl,,, AppU~ f3f alnca: io~a~Gd i'JIG ~~lfatioft 

ami UJ)tat\O @f siftc mbJtllfleent1Yt 'but ap~iq:'t1fJn. of 

ph_~ ~ooci ~hQl e.cnCoMZ*('4!M of Sbc _ ~3 r1. 

:It btld flO of'~ fm ~vpto1to of 2~ by plant •. ·thO' 

M<JbQt IGV~l of dire ~~. ~ ppm. dep~ed 'tbe P ~I. 

A Good cultum ti.mdenakGD by !t1@bGp~f~€l lid Kiba 

(1971)' #WG.ol00 ., Mtl~uptQko of mfMl~ ftUtrimfte 

by tha plants. tn6ted filth ~lne. ifo 8tloo ~"od • 
edt1u:! lQ\J01. of U J18 line Aft ~~ ~. t~. 

~Q' '1m , Ib,~ tbot an lu~~oGt it} the 

holklltfl ~d (1l~ ~~ftU £ft ~ (iI.oU deC~~ the 

uptliAe 01 2!ftfl:,Co,. OJ, r,tft ~',. to ,I ~b .~,.. 'by lio. 

\~o.at Md· lupme., 
Cb,Gr.'~ari ·Gftd Al«AWib':' ,"'I ) ~:et_ ~~ dftC 

eMt~m dl ·1d4!fC:ri' •• etv.8letiee w~p n~atl\fdv 
~itad With tho Vl.ld~,nd ,_tivoli, ~1~ 
With tho ~1n CCD'tont~ Ai. ~ W90O$t~ ~a" leta 

plri1ftCi Md· IUin lMflJ.l •• ,!ftC ~-•• 



NollendoJ:te ( '9Il)CbGGIVOO that .. _ 

'of cold_ 1ft nutftti0ftal Gub&utllf,o decRse. :z!no 
e0fltems in !both the l()WOS and note of lettute to 

a ~~ d~+ A ~imt!1~& dRe deficie.ncy and ~$ 

01 delta iii tM subet-ht$ ~ aim: c~ in 

tM .eta to ( a\ mg I Itt ·6S c-.end with eontRl 
(31 mg zn I kG ) 

Rd and ~a (1"1) nponod ,tlgnUktftt 
• 

Qlf_ of iWlicaU.on or liM • ~tGI' yield. 

Ap1!caUon of dne at 5 Pf8 dld taet incHame the 

~nt!en of 21nc £n ~~8t ploftt, ~lJV_. IW 

~.lGd 0 10 PIG ~ted &i.onifleQftt' 1ft@HaIG In 

,1!ft.C· contatt of pleftts • 1beV d'. ~~ th4 . 

fJPPliGatloa of ih G S ,~ flit. line wl_llt~ ~ f-elA.~ 

~dlonof dftI ~ the _d algd"oenU, 
bGWQW:r 'aeU &lJplicdA@.fifJf Uno 0 10 ". did ftet 

!\ffeet t1w VUld. lb. soU eppU-u. d' In • I ~ 
.t __ ~-'" ~ , .... 4.· ~~ -• .1- Jft -~._.- -"'4-" doni-~ ~y*~ViJU.".It.~Oft ~ ....... u ~ ImNa , l!'" 

fican.tly. ·.'.ct Of UH· eft ." matt.1I yield of ada-, 

•• fwnd aIgnl,Scant. 
Jest"&ll Ott $I C '"I ) Gbte~ .... iata 

pain \fluld flJf 4BIO l, I ha ., ~ ... wI,tJi.ft cppllcertlm 

.f 1.11 kg I bo of ,. f)1Ui UtI kg I he! of eklc., _dIG 

l."~~ tJl!~ liM ,~IM' -did not Ii. ~ ,lt1et. 



CHAPTER III 

MATERIALS AND METHODS 



A fhl«il ~d '"'00 ,, __ tid ·Ift al~ G· 

Gf ~a4tWtal _~ Statl-. £'JuU~3Ii'.~· 
~il i$ 'laWdttc ~ !~. 

h POt ~a:imeDt WSI e_ucted with d~l 

~li OOU~ f~ ~~ Wld9. Pipll bltiU.i£, 

an· .~ dietdct fd Imi. 

"1~()~ ~ diff_. 1lOU.,$ ~. 

4 ~ w.e· ~l~ 111m dltf~ p~ $I OdUe. 
~ Ud of tb0 BeaD end pl:JlC9S til tb&u eoll~ Q 

·"veRbel'.' 

(1) \ MIWlel Gdl 

"I' I4luft.1 lOla 

« 10.' AlIWSal ee1l 
(Iv) AIIwld .u 
evl Allwltl IOtl 

'vi' .--IOU 
(VII) II,. MIl 

(YIU) 11 •• IOd 

'fa' ~Uc till 
CaJlttCu,.U 

(Il)W.IU. _I 

taU'''."o .•. 

~ 
'I.tdi 
~~. 

~_i 

P"f_.~ 
••• tlPul" 
ON. 

--~ 
101 ..... 
1hUb ... ·, .. 

.. .,a' 
8oJt:dh 

Ida 



_at·_ 
(KUl) '~'tie eoIl 
(dv) Rod IGll . C., Rad$O.U. 

.~.--. 
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a .. At.JlaliIdJ£B 
Kh~ . 

~ 

~--
. . 

• - I • .' \ ~ :!: : 

1he. e.eOt wen cd» dded .~ Ibadet ~ 
r • 

by me ... of.~ to ~. tile f4GfJe and ~ 

~. $ i ... .s-. ...... edit --.. ~ 
~, ad flVB," GOD ·~.l_ ~_lG ~ 
~ f ..... d ... ~d Gftllye1I • 

. ~te of ~.IIf#b-oel .., -.-__ 
d ,IOU. IJl.9 .Vfft Sa fablo IV' ... , IIIJP8ctl_y •. 

i ," • _. • • .............. a...-. 
, ~.$ _U. 1ft ., Ita " ___ Mld-. _J'IIIIdIII 

. . 
CA'~ .. ___ \ 
"~_~_""_i 

__ .. __ of , .. ttl .,,..., 1 ... ., ... 

a ..... pH •• ~I.luphfM.*'_ \ pI_,...., ... ~a. 
._ .. fit .a 'w •• .". in eahof .. , 

,...ada,... .......... _~ CIlod'" 
.~ fit 1 ... 1ft. til. I •• of Itl_ ... ' .. ,. 
e.,' •• ~ wu._,_ ........ PO • .......... ., .... "' ......... .. 
lid ... eao -. P~" _ ... 'pott ... ~" 
tftSIrtl_ -_ :,.,.., '" ........ __ ... 



_I~tt~t Al~to,",,_~' _no ~I ~l~ _ ba.r;toQ tho ~ of ~ 

QlO iB thG GO!l. ~ I dayS ~ ~11.0oU. ef ~ . 
oe1tm1&ted ~ Gf Ia m tho 'o. or !-..atoIr 
ft~ ZIftC ~ CZtl804~1BtP) ~ ... ~ 
f~ to~v n!~" ~ne ard ~ 
a~mtb&p~, 

JIll ... 
a. ~ ... dIeltned with IlW" til 

~ C Ot. I ~.IC PJII, » PJII INt· 10". J and 8 

l~&·of '18$' 0.. IoU and lid' of '~ 14111 ~ 
~,. ~ Wftft 1&tnatmenU. dl~ ¥ 
1ft I ~aUOllQ til 15 ,.. ... 

at dftftD$ 01 tbt tI8~ t169 oiveD II 
W.I., 

...... 1~ of dlfhftnl'~ .-.­
to· the po .... Ql~ 1ft ftttl. a. 

, .. ___ of • _ yltJk1JliO v._·,. "-,J .. ~ __ 18""" ,.,... &0,. .. ,..,.. pi",. the _8 " ............ 
, dIII~~laa" ,: 
~~ · .. ,eded Gf .. ___ wd._ ....... _ ............ ~_.Ud .. 

....... ,_ ..., ..wale .... ..,.wI' dItfh, 

.. ,1 ___ ~"'" eoIl-" 
" ... ~ ., " .. ' ,·ItdU.uOtf" 
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TABLi I 

DETAILS OF TR!ATMENTS OF POT AND PlSLD IbCPSAlMENrS 

:&lIlC Lime level. 
levels La '" 

. a,. 

; '020 "4'0 L,Ze» 
%, 'oX, ~Zl ~~ 

; t,,; 
"'Za ~Za 

Is ~Za ~Is 'lZa 
z.. IvZ4 'sf. ..... z.. 

I I 

AbbrevIAtions t-

Zo • No .AC 

· I". dno 

- 10 ppta alnc 

• 10 ppm dDc 

• • ppaal1nc 

• 80 Ume 

-
• 

Half of the lime ncpaldMat 

"'11 GItha 11me s-equlremeo-
, 

-, 
o. 



TABU 11 

fUUllZiR samouu POll POT fiXPIiRltM.iNt (Alluvial $011). 

::; k:mu:, I , I'. Dose' Fl· ~oe' I r:l'ty I ;J;;II;:tt:. I ID~:;:!D ~ 
1. m.tfiJg~ 120 k, 'N' I be 

2. Ptiosphom$SO kg I batP2'\· 

Anmwml_ 
sulpba\e 

Potassium 
bydng_ 
phosphate 

1.41ft1 Pll) IS Basal cio, 69 
. 11) 11 30 days 

, after traas-
_.. planUag 

0.3133 1m lasal dose 

so lc9 I ha 'Ka,O' Pot8sslumO.1012 gm Basal close 
" chlozide 

3., Potash 

4.U.. 

~.,ZlftC 

1) 110 1,'me ~ U) Half of wtal 11me 
.. equI.~emeD' ,~) l.eelum 
ull toa caco3 laen od.de 

. 111)fu11 11_ nqu1~' . '1.1).1 ••• one ton " 
." Ca~ I a.re : 

1) 0 ppm '20' ill , ppm (Z-l) 

111 )10 p~ ';1 
1.)11 ppm (~) 

v}20 ppm (%4) 

Z1ne sul­
" ate 
'(ememlcal 

9P4e) 

• 
1~4 gm 

2.1,m 

-'110 GIl 
220ma 
330111 
440 .. 

~lled 8 d8ye 
before 'trans­
plan.Uag 

Basal dose 

~plled In SOlUUOD 
to the s011 

-do-

-do-

BoradeaaUng 

Applied In solutl. 
to the s011 

.a.'b ... 
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S6l1 e~lo$ ~Q o1aG e.ol1oetoo'~ each pot 

aftol; ~ ~ f. ~¢t'era of pH, tNaillJhlo 

B~ and total ~ 

(OJa*"~ 

~~. 

1be~~ WIlG (;~ln D1~ ~ of 

e.~ f~ ~~so unt~t' or At~~tu~ 08d 

fQ~l~. ~hub~~ duriffl,J ~. lWl-1&. 

fAt. 
.. '~al Md· cb~ ~t'. of IOU. 

dG~· f~ tbe· ,~to B~"O$ coll-.tAd Ina " \ ~~. ~ 

~ et 1& em ~ eevdftg taos bom __ entee11n 

1&blG IV Qnd V ~~t'w:l". 

1'bo ~'8tDtIM,. lIwbom •• ,. dtuaWd " 

1dI.' leti'udG end • .t lono'" a\d tile e,.U~ 
~ 18.1 ~n ~ the • __ , _level. 1be ,diat .. 

of thG pi.,. 1$ GbOUlM _ west of Dey Gf ~ 

•• ~t. .. ,Idd eu.t 1a a.'I. It; til. 
$ ~lle~ ~h ... _ JI,p1~ flft tke'du4e ... 
W'Replole., 

.... ""~nt. WI •. ~ If $, bvd,Id Ita. 
_, I 1.".1 .• d minl_. detlUllf Wh'ch ·w" .~ 
19 -' .-.. ..... .-.' 
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%100 'fOG wwlted U the 10_ dt ~ GUl~w 
aVQilable irJ ~al ~ MdUme 1ft fom of QlO 

•• given 1ft"" .. 
~~ 

1) DIdtn .• It 8. 0. 
iI) ~·d~' •• 1.& 

lU) , ... of _"c'*.·. S 

iv' Plot ". • ••• x, _ a 
v) CNI> .. Alce C .... » 
1h$. M~& fijI dlfftIIM feftUlt.te».8 .-'. 

to tk8 cnp "aa ~ tJ~_ed In Table !lL 

~ ....... -_1ItIft Wet ~ .... ~ aft" • .,.··of 

ueAGPlttatlrtg - afta SO '. dtu eppltc .......... 
' , .. ", ~~ 

_ .... at 
~'G_~. , 

1U .., .. btft ..... ,,,. the ..... er .. 
. .0 ·1Ite ~ of ~dfJl. Itw~,"' .• rd· .. .. 

~" ....... eat ........... Ala 
f_ .. plit .. eat .apae ..... __ f_ .. .. . ,,_. 

"'1,,., ••• 4., ~.{", adalf4:et, . 
,., ... ~ ~1,.'aeGi. ~ ... ~ . . _4t .~ .. :" 

.. .... ... ClJJj~ I~. VI'i -~. 

Cel atlUad'il4tadll&; __ .. 
11 .ff ... ." .... U ... coll"'" 

, ... ,lit, leI.',-. I. U.tad ~i1" •• -~ . 
., tOld .. · mUlbl,. d~ .,.. ~.10 4Mttbllt ,_ 



TOLl 111 
'alli.1Ua SCHIOJLI fOR PlILD bPiRlMiNT (Laterl. tic so11 ~ 

:!:1;·~-rs.:'. 
'1. tIl\ftQ:eo 

2. Pboapbozus 

.3. PRam 

Cose 

l20 kg 'N' /Ila 

• k.'PA'/ha 

~ kg~O'/tt. 

A i.I._ 
~. . 1) Ko 11me '10' 

'0_ 
Urea 

Stipe1" -
phosphate 

"date of 
potaab 

• 
11) :*11 of t.otal 11me ..-nd (~) 1 ••• · 

f6 t.aD Caco3 ~8c:re I' Calcium e 

Ill) fUll 11me l'equlnm80,. oxide 
(1.1), i,.e. 1= caeca 

,.. ' Zlfto 
pU acn , 

, 1) () ppm(~) 

U) I ".(ZI' 
111)10 pps(~) 

1,,)U; '.,11(;) 
9)20 ppa(z..) 

-
, ZlDc 
$IlpIMte 
(comme.J:Clal 

9%8de) 

QueaUt., I Tlme of I . iIi18t6id 0'. 
lot i ·~Dl1caU.oa a"Dllcatioa 

1) ~ Basal dose 
11) ~ 30, days Ina_sUng 

'afteJ: tl'8fta-

&20 gin 

,lanting 
l top Ueesing) 

D1i gtD' BaMl dose' -de-

420 ,II . Basal dose -do-

-
2.a&kt I ' 8 days I)·afore 

transplanting 
4.SlO kg 

-do-

-
143 gm 
286 gm 
42.9 lin 
~72 gm 

" 

Basal dose ' . ., 
, . 

~ 



·eb~e capacity. lndlvidud cet!ons, ~el4 
anolV01s, fJnd tl.p.l4, the nsulw $' Wbieh ~ bNn 

~iwn in the fable lV, 11 and W., 

~l14'M ef ute! and ~ai1obto jllBC, wlth 

"it '.i0M!ec~ •• c.S.c. a!fId ~ olav '* ~$l~. 
~-, 
(I) 

~~ 
1h. flfoo.ti0ftlt4al of ,_ dlt QQd daY ' •••• w. ~ '" ~·ete~ ~. &ethGd 

.. d~ " '." (1949). the' •• It1 80 ~ted 
1ft ....... '41\., _# . , .• ~.e .. v .. 

~r!~ -"'" ~ 
__ C ... " .. · .. ad .. W~ 

e8d 81 ... _ •• td UV&tloR mttfWd cb.d~ bY' ~s.' 
p~ (1949:» • 1bf; nsultt bAwe b_ hbUla«t • 
f$l4e! v.. 

1bi1W4& dR,Mkled " !~ 10 _0' aU 
.U11Qf) mi of ftODDl A.Vel .... e.ceUte: !JuffR 
Ulutlea.Wlfdlino .. , • ., .u lfitb ... 4~ 

aut dhWl_ th$ ~ ~'WlIft9 MldaDdi 

"fA 
51&',"'11· 

~H mt __ ~:iIIiI llIA~ d~ "i1~t!#ftA ~.#..~..d..t '.' ,~.i!f\" r _ _.',.... ~"~ '¥I¥1U§. It~U9 ~'J • .I"',""'" _~_v p. piJ1lW)~w.# 



46 

'. 

bot~ 1ft It .; eel! ~ welt. and GOll • cact! 0.01 M 
WspaRG&cn., .0 ~_ kwO bean t~*d in f~Q V •. 

,1~#~. 
Kjoldat4 fS d!t;ostlon ... WOO foil"'" t. 

~eUOft of total nitlogGn ae dQGCdbGd bf :ladtecn 
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~on1e '~SQ rJQt) dphs1lOd dI' eD'id »raJ tA th.~ 

oli~ Ed' Dith-il~ =4 ;f4utAa~ \:16$ ttrm1lf~ to 

1Z mI _-~i}WlV 1hmftf)1. AftOSt th£e tho ~~ • ., 

~ WO.O .~O ~m.g to p~ of Shal end ~-.1tiI) 
1he-~tG bwo ~ tabulated 1ft ToW.e .6. 

a Gtl ., ,r;@U tA ao s.4 of e(f>'l fa ra .,0, GkdlOft 

f_ e ~ l.mf$ $gn " ~ ~t.\1'OOtUl~ (J, 

. elorJll? _Ol'nd~ l~1dwua .~ .Sef) tl\l~'P. ;~ed 
Int. ~ 1fXl ol'~ wleRde fie$!!. rtdS· pl'Oaeso waS 

~eatGd two ~. Ut:seI. Tho ~Me1 •• QOtG tlQlO 

_de", wltamO e'd a MtGb1~ ~ ~ t.aGIV- f. 

GlOtSm~ ·of lime aeeo~ to ~ G\ aI, ",.,', 
~",,~N. 

fbe ~tl; hwo ~ uw1&~ in 'table G. 

lIt\o1Jt1Qs 
'Tetol ,drM 8$ dot~ by' .fJ"'!~ 1 ~ di 

,.;e'- .u wlth 0 IdIturo Gf !O" - iiIDa' I sl 
." Ie .Heloa_ :$ •• " . -. Iiftd· 10 at til • in • 
i~ ri· ad.1 flG~ ... d'!gdlm waS ~. od till 
md~ _0010. Aftmr Ml.lftO 10 '£401 .dlll~ J • "HCI 
~. ~ ltd .. '.1 bmW' to da_w tho .,1' ••• 
..,1 •• 48 tnft~. e leD d "". ~ 
fl~. ~ dl1~ to vol .... ,. ~ •• sWl,1d ~.; 

-_ .1bfm -fIB tbltllll.f d~ w. tift- '. UftC· t'M" 

att'-•• p. -*d ~'IUd bf •• Iftd lb. tltll,. 
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wan ffWf a4 ~ Md tho ." ~e \iI~ ~Qd. 
'01' fti~_B c$~eol MDly. tbO pl.rie· ~ 

dl~ Gnd ,~ to "sa ~b tJl) _sb e!~. 

~ 
_f~ d1Q~$Ufm t.~ pJ,ent ~d Wfi dIIed 

at !SeC Md ~ b.des!CC*" ~ )\'91 of ~·dJr 
~e was tek$1 in G conkel d!Ge~tiM 0_ ,-

dlO"'_.· 
D1ttatloo WaG. ¢$med GUt m· ternaIV .. W 
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~ C !h\ I.KCl04 0 10 ,18 ~i ) ., APe-t,ed 

" I.taan (~) God 10 d of .e. 4~.of ~UM: . 

was taen eM ~ tm$ ,d*DdMd by ~ ~~ 

~tGd ~ •• 00d £\len CI952) 
,.,~~ .e dfth· ~ed 'tra pot .• ,dM-. 'Add 
_e~ and labot~ et-udiee ..... Ml~ $tat'etl­

cally f. IfIJrNlwatia e.fflcitldl elf' (:)m:JilftaIVlit,·DI 
~ •. 



CHAPTER IV 

EXPERIMENTAL RESULTS 



QIAPTiR IV 

The .esul \8 of" _. lnvesUpUoa of the -labocatozy 

study, po' cul·'u~. aRC. field e.ulmeA' 828 ,HSIRt.ed ill 

thl s chapter on the avall"bill" of dno, 1 ts J:81aUoneillp 

with G@ll pl'Oj)ezoUee mnd the I"espcmae t'O b1gb ·ylelding peddy 

yariety ift alluvial end late&'lt1c soils of Od,st58. 

LalP9nSUJI Stwll., 'evs1y1gg ,011 tlpal,Y",& 

The ,nctomlD8ftt s011 tv, •• l.e. alluvial and 

lateritio soils .~e found 1ft the tb1ckly popul.ted ",d. 

intensively culUvated 8Has of Od.esa coasts Bnd the 

pdncipal c~op gHUt 5. 9 rlce. SlIdace 9011 sa.1.8 fzom 

Ii dillel'.' 10uUon& of Ods .. wen collected and loalY·SM 

la the labol'ato&y to de,.ntln. the pbysical and __ cal 

pnpeJ:tlee. fl't ... 011 samplers J:Gpl'esentatlve of 4 '.01lpS 

of solls vi. ncl latedtlc, al1_l.s1 and black. CU, of 

" Boll gnupe. the alluvial soll was selected fo~ pot 

oulwl"e and the 1.'.riUc loll _.seleoted fo~ fl.eld . . 

••• elment_ 'or pot cu1 wee study t the alluvlal soil.' of 

DaAd8mukU.Mpu. Ind fo. fleld 'dal the lat.dUo solls of 

Ih"Hneswa .. wMe •• 1ected. 
Tb. ~.sul's of the mecb.anlG81 aoalysis of soll. 

••• pn,.ted 1ft the table IV. the 1" •• ,,1 tos of .e __ cal 

analV81e of eolIa I~. ,,..,.t ..... the fable v. 'Ill. total 

a"d Ivallabl. dna coot .. , of .ffenn' s0118 8 ... gi •• 1ft 



TI\OU IV 

. tJSaW!IM& N:tr'\tVt}IC fGUtG 
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Si1 sell Nace ttIi ~ " 
~.~ .rmua1 r._. tVP$ Q>l;'eett@ft ~ Silt diii1f . it. 

- - - .. 

I.' ·A11wial ~~ ~'14 .'.00 .B,'6 b~lQ. 
~ 
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the ,Table VI. Avallable zinc was determined by two 

dlfferent methode (I) 0.1 N Hel extraction method and 

(al NH4-D1 tnlzone extzactiOft method. 

tl§!sbM&cM IUlYslS, A¢J1AI." 
Mechanical analylids indicates that the alluvial 

9011s collected from dlffe~ent places are eO$~ae textured 

and classified 8$ sandy loam except the solls of 'etha -

form which is completely 8 sandy soil v4 tb lese 'OO!l'tent 

of sllt and clay. 1ft case of alluv!.al s011s the •. of 

sand vadee" '"om ~2.14 .to 90.44 It the silt vades Inm 

4.00 to 28.30· , aad the • of clay varies from t.06 to 

a&.a6 " • But the lateritic soll& con~lR aome amounts of 

clay mon in few placegin oompad. 90ft to othel" plGGee. and 

classed as sandy cley leam 1n 'e.t~u:. ftc.,' the solls 

of ShubaneswaJr and Kburda which axe loamy send and sandy 

loam in te'XWzte "~ectlvel, .In cas., of lateft tic s011a. 

tile ... sand, " allt aAd " clay zanges f~om 48.44 to 81.84. 

12.60 '0 22.30 and ~.M to 29.56 , .espeeU velv. 1ft case 

. of red eol19. the ... lea '.om Ko .. aput. GOPtain 8 blgh 

.mounto. ola" be1ft!9 clay., in .teatu:r8 bUt the 68 .. 1 •• of 

J:ed soll 'I'OD Chendngld t. e sa"dy clay loam 1ft tedulle. 

Red solle ,ade, I •• 40.14 to 60.44 " in sand COAteD" 

16.00 to 11.30 , 1ft sll' cOn,,,,t and 23.M to 41.16 Ie in 

cle, 008'", wi tb .r:eesl'd to black s011a, l' 1s lndlGsteel 

tbat '&be loll, of lhawanl.,atR8 and Lolslnthl are -dr 
~ 

loam 1n t.at.u.re and tho blaolc loll of Quda 11 cleed,fled 

as ttndy clay loam in 'e.lure • 81a. loll J."Iftgel fHID 



48.82 to 67.24 ". 14.00 to 18.62 " end 16.16 to 32.16 , 

1ft Gand. all' and clay content respectively. '..om the 

above repreaentation 1 tis obsewed thet the soil , .. tun . 
dlffered from place t@ place although the so11 type 

ramaln s same. 

Chapa, HOP',",' "Jig11s 
the SQt.16 wezte qelysee f@t pH. " oJ:gsnle 88dOO Qftd O.I.C. 

Ibe ,H of thoe solls wel'e detel'll4ned by two .ff e~eftt 
methods (1) eol1 _d _ate. 1 " 2 .UOe The l'es"lt5 of the 

chemi_l pnpsl'tiea 8lf. 'J'e&ea'~ 1ft Table V. ened-l 

analysis of the solls .reveal that all the 9011s exoept 

the black soll aa-. acldie 18 ft8'tU.e. Dlaek soils collected 
.. 

f.om lolaftgi.zo dltat::lc' as-e 8eutl'Oi 1ft l'eaoUon. 1ft case of 

alluvial soil the blgbest pH J:eGOded was '.20 by 8011 • : 

wat •• , 1 I 2 ) method. Patha fa_ Soil 1s "aut.al .in 

nacUoa. ex • ." the 8011s of Patile faJ:m. tbe 0"'." alluvial 

soi18 collect" from fIlffel'ent places •• e _og101 la pH 
I . J 

vali~es '1'Om ~ •• to 6.6& _1Gb lndiGates that the 8Gl1e 

••• _Idly aaldle. the pH values 1ft cal. of 1.tedU. 

s011& l'8DIed ';rom I.O~ to 6.7$ Whlch io •• tes tila' .18. 
8011s an alao mode. tel, aoldl.e. Th •• of ,.tal al~" 
was "e'._Qed ." MaoRkJ .1dahl_.thod, the ".sul ts .f 

which 81'e .eC;Ol"ded ift the table V. the )1 total -' .... 

Y •• e, fnm 0.01' t~ 0.016 I , .. cas. @f al1wlal ,oil. 

with 8ft aV.~I,e V~lu. of 0.046 •• 0.020 to 0.0fS • 1. 

case of 1.\edtie tolls _ttl _avang, valul of 0.046 $1 
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and 0.048 to 0.014 ~ in ca •• of r:ed so11 with aa aveNge 

value of 0·.0&1 I aDd 0.048 to 0.069 )1 In blodl sol18' 

havlog an av~age value of O.O~I ~ • In CBse of alluvial . 
9011s highest percentage of total Dl'.ogGft was 'wnd ie 

Ihasa'lpul' 8ftd lowest 1n 'etha faam. 

'Z'om the. above rep res_taUons, 1 t 1 S olJVlous that 

in· »:eapect. of 1\1 \:09. Genten' black 80ils ~I'$ suped.ol: 

ove~. all the sol.ls .'udied·. In JJeRe:r81 nlt.ogea status of 

'. the 8011s •••• low .. medium. 

Available 'ao. of diff.reat solIe was .. acoNed 1ft 

table V. It may be $"" fJ:O!D the tabl. that among the 

alluv1al 9011G Mathasob! nnks first in avallabl. P2~ 

content and lowest COIlt .. , wa_ found In P1pl1 soll. 

Howeve~. the .. 8nge '200 G~t.en' _$ found to It. 29.44 

kg I he • 

In s-8SG>ect of available 'aq. • arfad soll was 

conudel"N 80 the pOOftat bevlng aft avenge value of 

!I.I leg I ba which 1, nea. about &1m11,u: to latedtS.. 8011 

and Which bas aft awaage value of 6.0a 1&1/ u. AmoRt til_ 

4 '""PI of 8011 black 5011 was the dchest. 1n 8"1118bl. 

Pa"- .cont., Which ba. &n.v •• age value of &,.46 kl I he • 

It Is obvious f.om ·the ~.$ul". that net and lat..dUo 

solle al'8 plte."'t 1. avallaWe· Pa" OOO'eft'_ 
"changeable calo1.um of 10 .ffeHll' soil. ac • 

• ,coHed In '801. V. Itll found tha' 'ft ca •• of alluvlll 



a11uvlal loll 1t vades f~om 1 •• to i.90 meq /100 gm 

with 8n avenge value of 3.64 meq /100 gm and hlghest 

e.cbaAi .. ble calcium was fouad in '1pll 8011. Pathe f_. 
soll was poor in exchangeable calcium. None .of them an 

said to be properly balanced soll in nspec" to calcium 
, 

as norae of ·tbn contain ca1d.um aatunted with 1t • of 

the1~ cation exchange capacity. The eXchaRgeable cal. 

dum vali8. '.om 1.40 t.o 4.21 1ft latadUe soll. v4ttl 

aft ave~age value of a.as meq / 100 gm. this 16 also 

condele.ee1 as poo%'ly bala .. oGel s011 1n respect t.ocalc1um 

content. bchMg_ble .. IGlum vades from 2.90 t.4.1& 

1ft case of red s011 baYing an 8V8.98 v.lue of 3.'. meq 

I 100 SID of 8011. exchangeable oalolum of bla. 8011. 

vades f_. Y.O to 13.00 "*' /100 1m w1th an ave~e,e 

value of 10.1 meq I .LOO .... Aaat the black lolls, 

ltaawaDlpaw solla caft be taken .1 • p",8~ly balanced 

8011 lwving Htu&-at~ wi til IDo.e than fi " of 't. e.l.c. 

by ex.a",_ble Ca. SHeept tbe 

.. cdulnaeallle potasdulD .alue. of 1& eIlfll __ ' 

sol.l. 81'. listed In rable Y. the data rcweale th., 
e .... ngeabl. potasdum of alluvial, letedUc. dd aad 

black sol18 vanes 'nm 0.016 to 0._ meq / 100 9m. 

0.031 t. 0.438 IHCI/loo ,m, 0.338 to 0.48 meq /lOG 91D 

and 0._ to 0.846 ... I 100 ,_ ftspe.tlvely. The 

hi,Ill •• ' ...... , of poU,al_ ... found in .,13'* aoll 

collected fnm Cbue. 1be ..... c. of ,o",dum a'atu, 
b.", •• diff.hftt ,nup. of lOll, 11 of tlte 'oll_ftl 

OM •• • 



Black 8011 7 nd soll 7 lated. tic 6ol1 ., alluvial 8011 

(0.484 f!l8q I (0.319 meq (0.232 meq /. (0.129 ~ I 
.1.00 gm) I 100 gm) 100 .SID) 100 1m) 

With 8 olos. obs_RaUen of .tbe values fo~ ;ousslum 

the s011s fnlD 'athe fanl. Bolladt, DhuZ'da. Ko..-put 

("ad soil). Qaan~agi.d. and at". caB be g""Peei BS. 

properly balanoed s011 w1 th .-.spect. to potasGlum sUtuI 
. ;. . 

as their 2.3 " of e.l.c. 1$ sa tun ted with .xchartgeable 

pota.~UID. So they 81'G called .s ~ood '~1 1d.th ,.&pee' 
to potasalum statue. 

The s011s tokeD fo~ pot aDd fleld 8apedmea' . . 

.• tudies 81'e pOOl' I.n potsGelum staws. 

the • of or:ganlc cal'bon .ngad fnm 0.201 to 

. 0.132 in US8 of al1uvlal GOlla, 0.201 '0 0.737 1n 

latad Uc solla, 0.467 to 0.113 In nd soill. and 0.41 

W 0.617 in ease of black sollee It l"ca.' •• th., the 

s011s contaln ael thel' low no .. hlgb oqaolc _" •• , bu., 

medium in OlllaMO 813" •• cOlItent_ In compada.on to 
. -

alluvi.l and la'edUG soll, the I'eeI and 1t1 •• ,olla 

contain ...... ~ani.. _".~. the lat.dUe ,0118 of 

8huba.e9"~, JM18, the alluvial s011 & of ,athe fa. 

and Pl,11 have 1_ oqard. ma" •• content. 
, 

The C. I. C. vadee i .... 4.3210 meq I 100 ,ID 
to 12.02" .... I 100 98 10 .... of alluvlal a011,. 

3.09. to 10.'" me, / 110 ' .. "'ease of lat."Ue 
60118, '.4610 \0 11.026.9 Mq l 100 1m 1n c ••• of rid 



solls and 11.6911 to 23.1808 meq I 100 ,18 1ft cae. of 

black solle. It l~d1catGe th,s' the cation exchange 

capac1 ty of blaCk solls an laoZ'e than the C. I. C. of ' 
• 

alluvial. net and letedUe soils'. The blgh C. I. c. 
in ca •• of bl •• solIs may be du. to \he pHsenc •• f 

the predominant olay dReHls montmoftl1onl~e: and l111te 

and the kaolinite being tbep&'ectOrd.naRt clay minedls 

1n case of "~ed. latel'1Uc and alluvial s0118, tbeC.I~C. 
1. low In-'th ••• 8011e. nae.a 801.1s al'e a160 h19hl~ leacbeel 

of .,es due to heavy pC'eclpltaUon and 11ght aft' sandy 

loam 1n ten,,"_ 
ale It •• , til ,liMls 

6YlI'lbl. I&D' a.,.ts ,of .", 
As the mala aspect of the ,Hsent sUdY is to , 

evaluate the a-eap088e of dao 'fo~ the bi, .. ylelding paddy 

total, zlno 8Ad .'1,.llable dDc wen d.,.dllned 'I'OID aU 

the e011s'. Available alnG was eJCt~ac'ed by 2 _tlt.ds , 

(1) 0.1 .. HC1 .. '.aotion method ud (2) _4-11• 1 ••• 

' .•• '"ction methocl. toul za was clnepined a. p8" til • 

.. tbM 81I9ge.,.el by .... and Deaa (1"2). 'the values of 

"ad .. s dft'c ',..&ctl.s 'avallable ud tot8~ Ilno) 81'e 

p ..... , 1n dlff •• "" lolls a~. p" ... '.dll'l Table VI • 

• e.e data .... ,.,hl.oal1, 111\1G,",ed 1ft flg. 1 and I. 
I 

Data in Tabl. VI and fi,. 1 and 21ndicatea 

... , th., .,.llati)1e ,'DC 1ft ,.,. 01 alllA'l.1 soil' wa. 
l._stu the 80'1, of ,athl f.,. 1n boCb the meth", 
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1.e. 0.200 ppm and O.3'7t ppm 1n case of NH4-Dlthizone 

and 0.1 M Hel extraction ~espect1vely and higbest 1n 
the soils of Mlthaeabl 1ft both methods 1.e. 2.'" ppm . 
and 2.~O ppm 1n csa. of NH4-Dlthlzone and 0.1 N Hel 

extraotion methods respectively. the values of 8v81la­

~le aine in case of al1uvlalsoll& valies f~ O.~ ppm 

to 2.1~ ppm 1n NH4-Dl tbla.e extdctioA method. and 

O.~ to 2.2tO ppm ill ease of O.1N Hel extraction method 

and i8 of tlie followlng ascending Oder. 

Pathe fallD t. Bb8ra"pu~ /. P1p11 t. DandallRlkund 

(Oem 111119) \lag,QPIlI) Item eam) pUli' •• ) (o.iS ppm)o. ppm) .100 ppm). ppm) 

L. Math. Gahl 

'tIS") (. 0 ppm) . 

In both the methods the c,,:d.~ remains 8..,.1. The oum ••• • 

toa. ~lves the value of avallable alnc by NH4_Dlthlaone 

exuactable ainc aDd the d_omlnation g1ve. the value 

of available line by 0.1 N HCl •• traction melbod. 

10 a •• of la'ed. tJ.c ,011s.1 t l".cates tIIat the 

available da. was lowest 1n the 10118 of 3aale .nd 

BhubUe .. ~ 1ft both the methode and blgbe.' in the soll. 

of 1Oi\t~ in botb the •• thoda. A 811ght differ.e ...... In. 

"ft 'be latedtlo ,olle .f b.-put whllb gave also bigbe.t 

av011able ainc 'ft ca •• of NH4-Dl thilone eatzaatien but 

1'8au1teca • 1 __ yal\te in case of 0.1 Ii HCl •• 'I'8eUIR. 

The low •• ' "'HCU.I of Ivell.lJ1. IiRC ,.ooHId by 

both ttl ... 8t1lod8 ••• O.8~ ppID (Janl. and &huHft._!') 

aft4 0.000 pgm ( Janla)'" N"4= Oithizone method and 
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0.1 N HC1 aatnotion metbocls .l'esp eotlv ely • '!he available 

zinc vades fl'OlD 0.8'7& ppm to 2.ao ppm in ca.e of 

*4-D1 this_e _'traction method aad 0 •• 00 ppm '0 2.200 !!)pm 

in case of 0.1 M HCl QxtncU,on method aDd for both the 

metiaH6 the foll0t4ng ascendlng one~ "malns 102 

avallable Ii.o. 

JanIe • 8bubaAeswa» I. Bollaah t Kenput ~ . Kbucla . 
(I,. MJJ) ~'a-=Dm) tt'IOPJlAII li'. gpm ft·. Ipm) (0. ppm) 1.l)pe).4OO ppm 1:. ppm ~.ZO ppm) 'l1li . SO . NH4-D1thlzone ext.actable aincl 
O,;;:lna(ol 0.1 fJ HCl .i1'Jl8ctaiile .lae , 

Red aoils collected Izom two difl.29ft' place, 

l.e. KoJ:8put and ChandMgld indicate tba~ the availa. 

ble dnG was lowest. 1ft Chao_gld. and highest 18 1(01'8p,,' 

1n both tile methode. The value of aval1able alne In 
li~ 

'heaG placos 1s of tbe '011_119 asc ... "g ozede:r. 

I. 

In Gaee of -'lack aolls, the Hsult. lndl.toe tha' the 

low.s' ."uloble dno p"8,ent in the aell, of Lolalngba 

aad the hi_ •• , 1n Qa .... the 8vallabl, alae 1ft th ••• 

aolle 1s of the '011_01 al .... ", on •• , 

Wdnpa J. Bbawaupa.a· J. CIt". 
. f til =1) ff:!I =1 

,,,&'the. 1" taft be higb Ugb'" that the avallabi11 ty 

0' alAe "'t" ",aN to .ff._t lOll 9nupl 08ft be 

Iftlllteel 'nm the 1 ••• ag8 values 'ft the 1011owl_ 

"ICtftdlftg o.~ ••• 



(1) NH4- D1 tIIl_.e eX'dauble available alnc 

Black so11 , La'ed tic soll 'Alluvial sol17Red s011 
(1.6~ ppm) (1.630 ppm) (1.400 oem) (0.930 ppm) . 
2) 0.1 Ii HC1 exuactable available alne 

Black soll 7 Lated tic 8011 7 Alluvial soll 7 Red soll 
'-2.ftl41 ppm) (1.320 ppm) . (1.24& ppm) (1.011 ppm) 

, ... tbeabove representaUon. lt Ls obvlous 

. that the' avallable zinG coat.ent 1n dilfe.ent &011 g~p. 

fol1_ 8Il equal deseanell., ONU in both .the methods 1.e. 

I~ack s0117 Lat ..... 1UG sol 1 7 Alluvlal soll 7 RId eoll 

. Alluvial GOi1 no doubt cOntain. more alDOunt of avalla­

ble'dDc thaa Hd 8011, but seems to be leSi ln aval1a­

ble doc conteat iftconpadson .0 black and, tat.dUe 

s011. &.at.litl.e 8011181"8 suped.ol' to alluvial end Hd 

10111 but inlldo., In available zft content \0 blaCk 

soll • AIIltmg all black eoll 1s sup.J:J.o~ In avallabl. 

'" content to 811 of othen. 

Qsma''''pD . .ltt.nID ""IPlg.", d hya'";., sf M'&la.lt . 

. the alluvial 8Ol1s show aaappnc18ble ciee .. a •• 

ln tbe amCNft'.' •• \netion of Ivallalt1e alao l"oa •• 

of O.lM Hel •• tIlOtion _"'oct ln .-.ad. son ,. "'. . 

NH4 ... W ••• · .. h •• ". wAthlra ••• ,. o. 0.0. to 

0·.100' ppm .... .." two pllc •• of' the IImpl" colleCted 

'ftIl "'."_dpll. ad ,.t". fa. •••• aD lD ..... 1n 

•• , ••• tlOft _ .. ,. WI_ '-'1"" .\bin I -fII' of 



0.08 to 0.018 ppm by 0.1 N Hal .scuactlon method 1ft 

compaASOft to -4 - DLtblzoa8 ext.actlOft. Thls lndlcotes 

that the plctuJrG of v81'1aUOft remains vert '.negligible 

~ tbe~ by oJt sll_tlfu:~ea$e 01' decrease wi thou' aAY 

v4dG dlffel'ence.lt caD be justified that the values 

fO'1: *4 - Dltb180ne extraetion ZIt ,were CDOa-e or less 

slmils: in ma,ni.tude to tile 0.1 N He! •• '&1'80ta .. le valuos. " . .. . .. 
S1m1.1a~ case 1s not recop1seci with la'ed.tS.. 

solls wbeJll'e the dilfe ...... anges fnm 0.01 ppm to 1.00 ppm 

iteace, in the la'_ tic s011, the values '0. -4-01 tbl~ 

zone e"neubla 11ft ... amalR8 uaual1y s11ghtly highs. 
, , 

tIlSft thoae obtained fol' 0.1 N HCl .ltt.cU_ method. 

, in case of ~ed .011. 1t. caft 1M "'ell undel"stood 

'.om the elate that 1t 1. aldls&' to alluvial 8Oil& loa 

th19 oompaaaOft. QAt of the two •• 1es of eed' 801.1. 

collected 1_ KOdput and ChanUa9i_, 't seams that 

aft llu:_ ••• by 0.311 ppm wat obtained in 0.1 N HC1 

_,.action method. 

" 

In oe .. of Hd aoJ,ls 't can be well tmd •• stoocl 

f.om the data th., 1t laddIe!' to ,al1w1al soll. ,. 

thi. 0., •• 1 ... OJt of tit. two .... 1 •• of nd solls 

coll.~Gd fnm KOf.put; and Chan_gll'l. It s ... th., 
IR lacr .... by 0.370 ppm was obtained in 0.1 NHCl 

•• t.aotable alAo 10 ooapad S9ft to Nli4-0l tblaone "'Heta­

bl. value 10 ca •• of Ko:raput ... 1 ••• ftd ., the nme tlmt 



a deG.eoae.by O.3aO ppm was o~elned in 0.1 N Hel 

elKtJ,tsctable :inc '''an the .value obtained. fOI: *4 -D.i.thl­

aone in case of Ch8fttkaglri •. So .1t gives the idea that . o .. 

the .inezease oa- dec._so is quite less Mel it can be 

recognised ~at, the magn~tud. of the valdes obtelned 

by both .tbe _thode .eualft8 mo2e. O~ less equal.. . 

Po. bla. s011s, •• ~ sanples from Cbuda Md 

Ibawanipatna 8.nl~'~ ~D.ifto~eale value br O.l~ Hel 

ex·, .. acUon method i.e. ~.2 ppa and 1 •• pp~ ~J:e '1.1~ •• 

than those obtllaed 101' -4- Dltblzcm •• lbe saq,le& of 

of black soila '.am ~slft9ha .esulted a .ec&"eaee value 

of 0.071) pp. by 0.1 N HCl,. e.tn~UOA 1ft oompad GOO ~o 

NH4-Dl tb1aona GJCtnctable value. lut. undoubtedly -3 Oft 'y 

of tbe samp1es ellbibt. ted blthel' e.tzactlon values 1n 

cas. of 0.1 N ~1 me~od tbaR 14"4- D1 tbJ.aone ex,,,actlon 

.-tb04~ 

~, of all the sells analysed. ,,8dog the . , 

metbods of .xtzactloo on tbe ave~a9. values of dlff.~ea' 

ell bRad In\lpa, It caD be .served tlle' ~.J:. ls 

alwa, ... 10 .... 111\9 tnnd by a nate 01 0.131 ppll fo • 

• 11u~.1 lOll •. ,.0.138 pp. f.~ .eel so11a aad O.3"'~ ppm 

'or la'.I'1U. eolIa 1n c ••• of •• ".lues obulne4 , •• 

lfH. - "tblaMe ... ' ... oubl. alDe ~.n tke ; .. lU •• of 

0.1 ~ HOI .. 'notable ~o excep' tile .a.e w1. bla • 

•• la. lb. Mack lOlls D.O' .1, .xb1b1 ted a bllb •• Uta, 



1n the maJorlty of tbe SImples analysed but also 18 

avea-age. the value glves a slod.la~ lncl'easlng t.rend 

upto an ext.t of 1.191 ppm la case of O.lM Hel 

extzectable Bloc then the value obtained fo~ NH4-

D1 thisoa. dnc. 

The zto1aUonshlp between tile two me'tho".& (.aft 

be bdefly summadeed that the values fo. NH4 .. 1)1 thlzOfte 

•• ,,"cubl. aiDe .... mo':. O~ less ·dd.1s,.. 1n magnitude 

to 0.1 N Hel extzactable alno values 1ft ease of alluvial 

s011s and ,," s.16 with slight iDcreaae and fo~ 

lat.dUc solis usually blgbol' but on aa ave_se the 

sligbt lncz-ea&1ng ,ndient exists for all tb~ee sOli. 

(Alluvial, La'ad tic and Red) with the values o' 
-4 - Dlth1a •• extl'8ctable line in c.t.s' to 0.1 N HCl 

1 t car. be best suggested that tll.re 1 s DO· d1 stint"l &hed 

.. dation be ... tbe tRIo methods In all the solls 8ftalyaed. 

11M' DoUSeD'.'. 9' lb. Sti1. 

Tot.l dac centeo's of all the s0118 a~e 

_.s-eseatad 1a the fable VI Mel the data an ,d,,,,cally 

£,11u8'111'" 1n ft,_ I. 

'ota1 alno 1ft ca •• of alluvial 80118 wa6 found 

,. be the lowe.t 1n 08 •• 01 'a'tba fad (38.a ppm) 1"4 

1\111h8.' 18 llatb ... bl (68.00 119m). The dnl. vad.es Ina 

38.20 PIli. to 6d.OO ppm In 08 •• of Illuvlal •• ila. 

'lao",1 4l,WbuUoa of total .1AO '.llowl the .ollowlnt 

'ecru""". 



.' 

Patha fam I. P1pl1, t. Bhal8tlpul' J. DandamulcunclLMatbasahl 
(38.2& ppm) (42. ~,,~~1D)(~3. ft ppm) p'UJ: \6a.00 

(~.71 ppm) . ppm) 

In .ee of latedUo •• lls the MAge vades f ... 
o 

48.00 ppm to 60.00 ppm. Total zlnc •• found to be the 

lewost 1ft CElIe of Konput (41.00 ppm) sligh,est 10 DUM 

(60.00 ppm). Placewlae dlstdbuUon of total alae follows 

Ule following ascendlng one. foZ' lat •• Ue JOlla. ' 

l(onput L. laDle L 1019a:l\ i. BhubaneswaJr L Kbuda 
(48.00 ppm) (49.7& ppml (io.oo ppm)(&2.00 ppm) 160.00 ppm) 

In I'ed solls out 0' the two a-.lel 8ft81yaed , •• 

total aine. \he lowest was fOUDd 1ft cas. of KG.,ut 

(49.00 ppm) and the highest _0 fOUftd 1ft case of Chanda. 

9id. (Mt.OO ppm). 'Dae dlffennce 1n the nng_ of vada­

tion Is vert 1.,. 1.e. only one ppm b ... ea the two ao11s 

lbe fol1owiag aequeace glves the total zinc cORten-t of 

.ed sollae 

Konp'" I. ChancINg!. 
( 49.00 ppm) ' •• 00 ppm) 

Total une ill ease of bla. solls was found to 

be lowes' 1A lhawans.patna (42.00 pp.) and bi,hea' 1n - •• 

of Lolalll9ba (48."~ ppm) •• e _e of total zinc 10. 

bl'a. s011 ".des '1'OtD 42.00 p,. to 48.1& ppm and '.11 •• 

the follow1ftt aequIBo •• 

BbawaM,e.,. I. Chuda 
(42.00 ppm) 448•00 ppll) 

Oft G0Ip8d •• of .ff.ea- s011 91'0ups Oft the 

total 1100 COftt., the followi.ng lecuence 10 desctftdlng 
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0" •• was Obtained. 

Lateatl0 soll'1 Alluvial soll 7 Red s011 7 Black eoll 
(~1.~~ ppm) "1.70 ppm) (49.~O ppm) (46.26 ppm) 

" 0 

:' 1'helqweet total 2ft on an aY.l'ag~ was found 1n case .f 

black 6011e (46.Z pp~) and t~e higbeet totol dnc was 

obtained in case of later! tic aolls '~1." ppm ave_. 

value). Alluvial soils coeta1n GlOI'G total dnc in qomparison . 

to red and black solls but lesee&' tban latedtlc aol1s. 

ThO" total uno (lootent In all the soils llM9ed from 

38.a to 68.00 ppm Wi til an ClveJ:8ge value of 11.10 ppm 

In alluvial I@lls. 'l.~ ppm ift case of lateJitl0 solla. 

49.&0 ppm in ctase of red 6(1118 aad 46.S ppm in case of 

black 6oil.la genezralthe total zinc conteat in all 

eoils aeems to be sidlar wi til a sll,ht variation. 

Garu1aMsaJJtwI.U 
Tile avellabillty of dne 1s mucb-affected by the 

pbVslco-Obem1cal prGP,erilee ., "ec41611~8 cloy centMt. 

ptB. o~nlc CABon, catloft •• change capact t1 and total 

Unc. Hence unciel' *, Investigation conscientious effoZ'ts 

by statistical analysis we .. ma48 to cO~J'e1a'e the total 

alftc and Ivaillitl0 doc .. ,.ct.d by two methods i ••• 

0.1 H Hal •• uaated .i~O and HH4 .• 01 thlaone •• tl'8cted 

alfte of ell the fl',"" dI'fel:.' lolledth til ... pH, 

oagenio carbon. C~ I. C.' .aftd ola, •• Also ~o availabl. 

ane COlI'ent, by' two mathod. wen oo~r.llt.d wi th total, 

lino. lbe Sttault. of the cor~e1atltft atu •• 8 allowing the 
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cOlll'elaUon. Coefficient EaI: • .wee.Hedin Append1IC Table II! 

The lines of r~J:.ss1Oft of some correlations have beeft 

dl'awn in 8g_ 8,.9 •. 10 and 11. The g"phical .cepl'eseautlon 

illustrate the '.' aad 'y' values l.e. correlation 

coefflolent value. 8nd l'aI •• eden line. respecUve1, by 

plotting the data of different vadables C,ol'l'e1ated. 'lb. 

fol1owtng :elatlonshlps have been obtained. 

pH -
Th ••• 1$ no significant cO.l'tiation between the 

NH4 -II. tblaone ._'r8ct.,. I1ftO acd pH valuGs ( .. • ~.3tl62). 
!be '1" value lndlca"" that tber 81"8 aqatlvely, conalatad 

but the corJleleUoa 18 AO' s1gn1flcant. The". exist a 

podt1v. none1gnlflcaftt co .... lation It .... 0.1 N HCl 

•• 'zactable z1n~ and pH , ~ • 0.2&64).' ' 
Total dnc an·d pH values 3" negatively aad 

algnl" .. n'ly ~oJ:nla'''' at I • level with .. • -o.~24. 
!be JlegHsalOft 11ne is cka- in R,. 11. 

caM ... 8_.1 cauel\. 

Tb~ aegaUve1y cbal'9ed ola, of the 1011 cansU wt. 
a Gv.t.em 01 WOlle which i. aocompanied by the catloA8 

.-

that make up 'be i •• of the _change compl .. and 8 

lntenhange of dlff ••• t kinds of caUons in 0 1011 

depends Oa the ,o:Clnta,e of olaV. "p. of ola, and 0llenle 

.t'e. OODt.t_ 10 the p .. lent. stu .. tIN, .01 thla .. e 

"'280Ub1. line and C. 11. G. .it. p~s1 Uvely but no' 
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significantly co~zela'ed ( •• 0.32a). Slmlla¥ly a 
negative and non-signifioant. co ... !"~laUOft was obtained 

, 

between total alftc and C. &. c. ( ~ GIl .0.138). But a 

poe! Uve and signlficant cQl'relaUon waa obtained bet.ween 

the 0.1 N Mel ext.aQt~ble aLne and C.E.C. at , • level 

of s191n1flc.oe with 'If.a O.6I:Jci. '1g. 10. the above 

findings agne that C. B. C. is a 9~od In.08tO ... fo~ 
. . 

ava:llable aln.c ~:Oftt.t of sol1. 

919@015 C8dpoQ 

ConelaUon studies shows that. tbe.:e 1s posltlv. 

correlation between ozganlc cazbOft and total alne 35.11 

8S avdlable zinc extracted by both methods. O.1N Mel 

ex""ctable alno and o-Sanlc Cftl'boft 81'G pod U.~l, MEl 

significantly cO~~e1at.d at ~ • level with ~ • 0.662. 

the lime of ._"8&108 bas been aawn in ftl_ 9. 

NH4';' Ditb1aone .xtnc,ab18 zlnc and 01g8010 ~&1"boD .c. 

posiUve1, ~, Rot signifioantly conelated Wlth conela. 

tion coefficlent value of •• + 0.269. Then 1s also 

po&1Uve but Rot significant e.~relaU- bet."" 'ota1 

In and o"onic C~I1b€m' ( •• 0.427 ). prom the,!, aboVe 

"Gults l' i. evident that· oqanle matt0. con'at of 

it scil Is • ~@od lndicatoa: of alaG atatUG of 5011. 

mIX eoas._ 
A pod Uve but~no' _gGlflean' eOl'"elatloa .­

obtained _'ween tho J 0' olav and 0.1 N Hel txtdcttable 

11ne wi th • • o.aa. SlmlllZ'ly Mi4 .01 thlzone fnctractlble 

zinc and • of ala, ••• not pOll tlvely cO:!'l'eleted iNt 
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theil' correlation is not ei.golfleant ( ~ III 0.2940). 

Slmlla~ly a not $l~nlfleant positive cor~ela'loA was 
~ 

obtained between the total alao and pe~centdge of clay. 

CC1'relati.on study show that appallenUy there 18 po_ tlve 

co_relation between ~ of clay and total alnc but not 

significantly ( •• 0.0631). 

'rom these Hsults 1t 1s evident that appa~ently 

there is ,ositive coJ:l'elation between c~ay content. 

available dna and total Unc. 

A highly dgnlflcaot positive corHlati.OA _s 

fOUild between the total Unc ad NH4- Dlth1aone otl"80\ed 

alno at 1 1.1avel of significance ( 11- 0.101 ). 11le 

reg"!Gl. li". bas been dftwn 1ft 'lg_ 8 e. 'lbe". is 

posltive cOl':relauoo betwe. total dD'. and 0.1 S MOl . 

eX'Hctable doe but not algnlflG8At ( .. 0.130 ). 'ibIs 

.elaUoaSblp -galfles that avallabill tv of dnc lnCHa •• s 

with the ia.HaG.ln total zinc content fI the soll. 

eaa·I9,d.' 
the soil taken unci .. tble lO"e.dg.'S,on Is al1uYlel 

sell of oan ...... uJ: village, Plpill bl0 •• Pud •• tdc' 

o. Odss. Stat •• , ... vad..'v of h1gh ,'.lding paddy .t 

•• 1eo'ed a •• test cnp fo~ Iny •• dgaU... Sil SumM;r s.e.. 

lb. bAge. yielding paddy pI ... ,. were 1~01J'l '0. 8. weeks 1n 

o1ay pots .on'lla1ng • tel of loll C day bo Ils ). 
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the lime requi.rement @f the 6011 as determLned was found 

to be 1 tOft lacn. Accordingly 3 levels of lime weae taken 

(1) No lime 'Iu) (2) Half of the J.'equl rem .. ' of 11me(~) 

(3) Full lime I"equirement , '-1' with ~ levels of alac 

as Zo. :&1' ~. ; and Z4wh1ch stands for no mi..c, 5 ppm, 

. 10 ppm. m ppm and 20 ppm aioo' I'espeotlvely. Available 

zinc GODtent of tale 6011s after haweat of QJ:Op wa. 
deterr.insd by the two dlf,fel"eftt methods and total dec 

and pH we&-e 81eo measured. Tho linc uptake ud d&ymat'e~ 

y i.llds 'of: the plant~ an also "CONed • The fol1owln~ 

~esul te as-II obtalaed • 

.Ii.fAs:t.cg plig_roo' WMI pf ';aDe on' sbajhypUU 

lidd ,( t.tl, •• ,''LPE9P. sf lIt. ass"_' 8$ Olf',,_ 
JertAi " JMiDt 

lbe 11l99ft dJymatt.Gr ylalde of the Cl'Op UDder 

pot .:tp.clment •• to .,.£ .rent treatments; lD alluvial 

sol.ls bave be. reGOrded 1ft 'able VII and Ir:apblcally 

l11uat,.t.d I.ft fig. 3. lb. data obtal~@d we%'G statisti­

cally analysed and the ~epori of the Malyue bas been 

a'p .... 1ft Appen.x Table 1. 

It ls wid .. , fnm Ute , .. s.t.8UOftS that the 

diflel'dUal '.ffene of "adous 1eYele of dae we •• 

• ",lflcsnUy ell" ••• , 1a alluvial 80116. lb. eIlf' __ t 

leve18 of ala ..... 8 ataUsUcally algnL'lca.t ., 1 " 

lewel of .. ltni..lomee. "OWIV.~. the .f'el:.' levels 

of 11me Ipplica"on 8ftd .... lD,.action of level. of 
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alnc and levels of lime applicaUon d1d not appeal' 

to have any effect Oft dry matt_ yleld In thls soll as 

tbe~e is no significant d1ff.~eftces. e 

Appllcd10n of aiOG 1n genenl enhanced the 

dlY _ttel' yield over convol in case of al1uv1al soil 

and 1\ 1e found th., aiftC application at ~ ppm In 1ft 

I.8l.'al over all the levels of 1ft tnatmeot.s as well as 

also OV.~' ttl. COfttJ:Ol ~.sul'.d In bigh ch:y mattel' yield • 

. the applioation of dnc at the level of ~ ppll alAe 

yielded lowest dtymetter yield In cGmpalison to otb.~ 

levels of applicatlon but defln"ely i'.~l'ed a .11gbt 

lacrea •• in ca., matt. .. ,leld over the coat.oJ.. 

Applloauoa of '" at 10 ppm level was undountted1y 

mG •• effective thaD cont"l and '1 level ( • pp. Zrl) 

but hi.dol' to Z:a level' 11 p".). The ~ level (20 ppm) . 

seems to be lnfad •• to Zs level applicatlOft and 1, 

some tIbe, equal In pado ..... 14th • negligible lnCftase 

1n ., ."., yield '0 Za level (10 ",.) of .pplicaU. 

tN, de'i'" tuy supedo. ,. ttl. I, level. and weI' ttl. 

0.,.01 • '1'0. the 'Table l' is 8.1S0 .l .. ~ .... the 

th ... level, of JR l.e. Ia." and", 00 •• Uftd.~ O8e 

,Pup b ...... DO s",d.tically .'tRift-cant .f'.en.8 

'n ttal. soll. Alto no stati.U •• l slg"'f'_' ell" ....... 
I 

.. I 01)'.0" ___ Ia. i;L and a. 'Well. Jut • sllnt. 

flean' .'fer ••• 11 •• It., ... " 88d Is levels of 

Ilno appl1caUoa .s tbe dIY_tw, yield obtained by 



~ level betng the higbest yield I.. e. 24 .166 g18 / pot 

So Sot can be UftdOubtedly told that ; level is supedol" 

to '2 and lea levels on cb:ymatter yield. Depqnd1ng on 

t.he mean yield of <bY matter the cU.ffenn' levels of 

81nccan be &&-1'aftged 1n tn. following sequence 0' 
peri C1" .... ces 1n des-.ndlng or4eJr • 

. '13 7 ;7 ~7 %1 7 10 
(1& ppm) . (10 ppm) (20 ppm) (10 ppm) (no zlnc, 

and statistical. analysis lnd1~a,' •. s the following descend- . 

lag 0,d81'. 

Z, 7, Za • Za • 14 ) • ;~ 11- %47 10· 
OJ!' ~. 7 ( Za • z..)7 , lao 11 ) 7 '" 

No slgnlfloant difference was iound in the 

differ." levels of lime application and 1n geftenl " 

mev be seeD that thue Is not much dlff.~ence between 

the I.e • ",and 1.1 levels of lime application. How."e .. 

• ependlftg OR tile meaa ".lues itt seems that DO appl1ca. 

tiOn of l1me J)~".S b.tt.~ fo. cb:ymatter pnducUon • 

.. 11.1a .. 1" no significant dlffena •• we. fOUAd 10 tile 

lnt •• otf.on of 1ev.le of I1fte aDd lwe1, of 11m •• ppl1.­

caUoa in al1uv101 aol18. But by 010 •• ob •• zvaUon to 

tile mean val".. of ala. and 11me 1n'e_otton., " may 

b. seeD th·., ~ corDlnatlon Pl'OVed be,' amcmg all 

alld ranked •• blt"'.' ,in dIftU't •• peodUotlon 

' •• 116 .,_/ p.t' lOti "', cOllbtnaUGft ,roved '0 be 

. lowe •• (19.933 ID /, pot) 1ft dIV.tte» V'.ld. 
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The meen uptake of total alae 8S affected by 

dlilenn' inatmentsbav'e 1,een ~ecol'ded 1n Table VIII. 

These data 8ny:aph1cal1y lllustnt" 10 fig. 4 and 
I 

tho :results rGf the 'P' test a:e glVe. lntbe· App_ •• 
fa"!. 1. lbe ·.'a app •• s to be e.~f explenatoay in 

. . 

judging thez:elaUve efflc1acy of the dlfferent levels 

0" alae in alluvial solls. It is ev1dea' f~om the 

suresantaUon 'that. the dlffal'anUai effect from vari_. 

levels of alnc we •• slgnlficantly bdiff.soent 1ft ~otal 

uptake of I1nc 1n alluvial solls. 8ftd a~e st~tlstlcallV 

slgu'leu' at 1 $41 lewel ofsignifl.cMce. floweve. tile 

dlfferent. levels of l1me appUcaUora and lRte:nu~tl.on of 

levels of lime end levels of aino cIld not tappet. to 

have 8n, effect Oft the total uptake of zinc 1ft plants 
, 

as tIlen 1s ftO ·slgnlfloan\ dill.efto •• 

'.om til. clo •• obe.waU- of table VI l' may 

be leen •• , the _matte" yield and total uptake of 11.0 

... to .. lpecU". ' .... tments w ••• ~el.'.d to each oth ••• . . 

'DIu. the e ... _o. of ,.romance of dlff .... ' trea.",t_ 
I . 

em ., -,tv riel, •• allo mdatahad in .... of total 

up'.ke of dIl, 10 tbe pl.' '" til • 1& ,\le dev1."on 

depeadlng GO the me .. , ... 1 uptU. the 1011owl", 1, "'_ 



tABU VIII 

.AN TOTAL UPTAKE Of ZINC IN mgm I pot 

Levels 
Sl. of 
Ho. dne 

appl1-

1. Zo 
2. Zl 
3. ; 
4. ;. 
&. %4 

MeaRs of 
lavels of 
l1me .ppU­
ceU .. 

• ,. 'eat. 

s. a'fIt) 
a.1)(o.OI) 

PO~ &tcpe~llDent 

Alluvial sell 

Meall. of zinc levels and leve18 of Mea ••• 
levals of 11me 8ppli.caUon uno ~P-

0.99' .L.1ll 1._ 1.194 

l.m 1.226 

LU3 1.801 

2.011 1.94& 

23.133 

a.vels of 
dnc 

application . 

ILg_ .. 

O.ID 

0.311 

11caU. 

1.294 1.168 

1.404 1.111 

1.964 1.411 

2.l4M I.ota 

1.141 1.922 

D II • 

Level.' of Levels of alne 
11 •• appU-X 
.Uoa .Lev.1. of 11_ 

N. S. 

0.140 

0.286 

11 

N. S • 

0.31' 
0.649 

d d " I 

11, ... - a,alflGan' I' .I. • levd 
Sl,_ • • &1"",' ... , ., I • level 
M.a. • n., Ilgnlfl ... , 



· . . . .. · . . . . . . . . · ....... . · . . . . . . .. · . . . . . ... · . . . . . . . . . . . . . . 

· . . . ....... . 
• I • • • • • I • • • • • · . . ........ . · . . . . . . . . . .. . · . . . . . . . . . . . · . . . . . . . . . . . . 

• I I •••••• -
• • • I • • • • • • · . . . . . . . . . . . . . . . . . . · . , . . . . . . 
1_1.1.1.' • •••• 
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discending order of periormance. 

~7z..711·~7Zo 

Application of ane in genel"al enhanced the 

total uptake of Binc ~.I' conta-ol In case of alluvial 

s011 and l' 1s fO\JDd tbat aloe application 8' ~ ppm 

1n 9.elrel ove.: 011 the level. of cino v •• ments as 

well as 61180 over the contl'Ol reaulted 1ft high total 

uptake of Zil. The application of alne at the level of 

10 ppm zinc ylelded lowest total Uptake in cOtIlpadlOft 

to all otbel' levels of appl1caUOft but deflnt tely 

eeaul ted blgber Uptake of total zln~oveJ: \be cent.ol. 

The 'eppl1eaUOft of Zn a_ ~ ppm level was uadoubtedly 

mo •• effective 1n to.'al Uptake of al". over the coot"l 

8D.d ; level ( 10 ppm) though 1 t p~v.d to be the lowe" 

in armat'eJ: y1eld. But it lelnledol' to Z, and ~ level 

1n the total uptake of zlnc by plant. ~ level (20 ppm) 

applicaUon seems t. be lftfedol: to the ~ level (11 ppm) 

appllcatlon 1n totsl upUlle by plante but dellnl \81y 

auped OJ: 0'181' the Zz .Ad 31 level. and a180 0'181' th. 

CMvol. 

No &t901f108o' .ffuanoe •• lOUDcI in the 

dlfl"_' lev.1. of lime .ppl1c~UOft and in ,eRedl no' 

Iluob dlffeftRG8 caa ,. oba_"_ between the Lot ~ and 

1.1 l.vels of U •• appliGaUcm. It ... ms tba' both 1ft 

d"J.tt.r p.lel aBd total uptake of dao no slplflcan' 

d1ffe».c.~ 11., 1ft the dlff • .nat lev.18 of l1me applloatlon. 



the tGtal Uptake of '.lnc 1ft pot expeaments 

also indicates that theZ'e is no signlficsftt dlfferences 

'between t.be lntea-sctlon of levels of alac SiDd levele 

of lime a~pl1cat10ft 1n alluvial solls. Slmlla~ ~e6Ul's 

have also been .'aiDed 1ft case of . d~lJ1QtteJr yield. By 

close cbsewat10ft to the means of lntenotioa treatment 

ttl. s found that the ; level (11 ppm) appll eaUoa at, 

Lo ( no.11me) nqu1rement pl'oyed best amoral a.l1 and 

J:esul ted bigla total uptake of zlnc (2.213 ,./ pot) 

1n allwlol soll. tho lowest Upteke of zinc was fOURd 

to be 0.998 RBI I pot at tile Zo level of aille wi tb Lo 
level of lime application. 

Iff@ctgf SbB plfivmS Leyels of Zinc 9P tbg laM! Zinc 

goo'.SI " the Sdl .s aff'En' Ltv.!, pf "dna afMI' 

b!uw.af $hI eua If ,ot Ine"ma' 
The total dnc measured fnm the sells aft ... 

baI'Velt of the c"p bave been ,»I:86.tecl1o. table IX. 

The .t. bave I\)ecm analysed GUtS. sticall, the aaalyas 

of vadanae App •• x ra* J. 

It is dea~fl'om the tree •• ", that the 

dill.r:.tiel effeot of vadou. levels of dne 8ft the 

total dftG c_taft' of the Gol1. aft •• haINest of oztOp 

we.... dgnlfl.ClftUy dt.ff.~IR' ., 1 I level of e19nlflcanc~ 

in alluvlal soll. Ibe .. 18 .1ao .~~~.~ffennG. 
~", . r", o.fll.ICUI 6~~~ 

rJ""-- the ~~~.zacUM valu~~":~.~~W1-fte and' ·~1_·1' 
. r""""p ~"'r'T/'.T:~H SfcrlOI\l I ::: ::~. I • ~ ~ 

(. - 'I' - -. r , l'" "r.""ITY OF ' -. ';". 'A-'" •• r yr ~.l\.Ry &:0:. . 
• • I ,l . l .. I 1,..11 .. ~ • ~ -!" ~~~ ........ ~ "" .. .~ 

'" .. ~ , ['" r~"r"'VAR ,>' . ~..) 
i ..... 'w~'" ..... _ I,.J 1_. " __ '" I, IlL iij ... Ji h.- \" I ~" ~\ 
- - -._-- _ .... -- <;'v '1\ 

') . ~ ./ • .,.9J ,,~ ~" 
'. . [. , J . \\. ~ '. 

• '. I" \1: A'''' , ','- ":.-
-......~., ,/;;. 
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at ~ I level • But no slgnifleant difference was found 

in the levels of Ume appllcaUon. 

Application of zinc i.ncreased the total zinc 
, . 

content of alluviral s011 and appllcaUOIl • 20 ppm Zn 

1n genedl ~esul ted in highel" i.ncl'ease of total zinc 

coateRt 1n the soils. Total dnc cOAten' was found to 

be compantlvely ye~ less where no zlae was applled. 

Application of Zn • & ppm (Xl level) soesulted lowest 

total 211ft. content In coq,al'lsOft to othe. levels of 

aine application but gave a z-e1aUvely blgb.~ value 

OV8&- the con'rol. Ibe appl1caUcm at Za level undoubtedly 

iRueased the total aine content of 8011a :rankln9 a 

second poslU_ Dext to z.. -level which 1s sYperiol' to 

all otbel' 3 levels. lbe Za level 1s deflJd. tely IUpeldo~ 

to Zo and 11 level. 1n lacl'easl.ng the total alno Gem'., 
of the solls but lftfedor to ~ and ~ levels 1n this 

"8Ia_. Neace the f0110wiBg ONe&' oaR be s\lgge&tctd OD 

the effect of c:I1ffeJ:eftt zinc levela on the amount of 

total- unc ,n'eftt lft ttla soll afh .. l\azveet of cnp. 

~ 7 ~ 7 ;1 'I 1 ; 
, (20 (u (10 (& tno 

ppm) ppm) ppm) pp.) zlno) 

mI.. lnAcet •• that. the 'otal alnc in sell lnc~ .. se. 

S"CCGs&lv.ly W1 ttl the loqea •• la the Zit. of dae 

."lication. Statistically z.. level alto gave the blgbe" 

I1gnlfiCMC. c&'f.Hftce -moAt all tile levels_ ~ and I" 

Oom08 uncial: same ,nup hevlng flO statlsUcal Glgft1flcaat 



,.Level's, 

TABU IX 

lEAN, TOTAL ZDC IN, SOIL IN ppm 

'ot Ixperiment 

Alluvial loll ' 

51. "'DG.,.f I1ne levels and levels . ~afts of : '\ 
of . of .. 11 me .ppl1catloa . '. levels 0'(, : 

No~ . alnc ' , Ilno appll~\ 
: .• p;11 .... .. , 

"" " "', cation . 
,cation .. -

l~ 
: 

Zo' 41._ 32.m 45 •• "" 40.021 

a. 
, 

&1 3i.," &2._ 49.283 41.010 
3.:: 13,. 36.166 

" 

fal.'" 46.9" ; 
, . ." , 61~1oo 96.0n !;l.m '71._ • . , , , 

I~;' z' • 71.110 "~416 •• 138 84.666 

, 1 3 . g- :. - 1 

·1Iea"1 of 03._ 62.666' 16.806' 1.e10 of 
.u..8 ... 11-.. doa .,' 

w. . I I .' 1. 

Leve's of Level. of· zi.ac 
Ume. '. X , ". 

e"UcaUoa . ,Level.,of 11._ 
• I . .• . " ... 
R.S • 11, •• . 

': " • I 

• pt t .. , 

8. IC.) 
C.D· CO.Ot) 

. ..... 
3.111 ,.,. ",,,.It 

, . 
• 5. Ii It; 4 II' II i . I 

Ilt. ... Slp'f'o~'.t II lev-' a,. • . Sl ..... 't..caat .,~ •• l.vel 
N.S. - ' .. , "Inl.l.' 

... ', 

D.eM 



dlffeJ'enee but L lwel 1s superior to Z level sa it 4a 1 . 
1s obsewed f!:OIll the mean values. 

The sequence as I'evealed by etatlsU.cal analysis 

1s as follows. 

. 
Application. 0 20 ppm p.roved to be best among 

all other levels of ,ppl1caUon as far aa the lacs-eas8 

of total zlnccOft'.' 1s conce_ed. 

V4tb ~egards .to the levels of lime appU,eatlon 

DO &1gnlficant d1fferenoa was obs8wed for the total 

aiDC content. of soll. effected by lime application I!Ind 
, -

as suCh gives the same Dot significant relaUo.nshlp . 

wblcb we .. obtained both incase of drymattU' yield and 

total uptake of IIlnc. Howev.% fnm the mean values 't . , 

deems ths, lime applied at ~ level •• 1685 t.tal zinc 

OMtent of the s011s appreciably In compaz-lson to "0 
and Ll level •• 1'b1s indicates that application of lime 

1ft balf of tho ~equS.rem$ht fOil alluvial soils 8eems to 

be bette" thM no application 1ra iftc~eas1ng the total 

81no content 0' the soil. 
RegaNlng the lnteJ:acUon bet.a the dlffera' 

level. of WO Gftd levels of lime appllcaUOft a stati. 

stical significant ·d1,,_,,-ea08 was obtained. !be highea' 

value of (96.0&3 ppm) total Zft In soil was obtalfted a, 

la level. (11 f)pJI) IppUe&UOft of ~ •• qtdl'emen'. Aftd 



the lowest value ·was obtained (32.833 ppm) in the Intel'- . 

action level of ~ and ~ • Thl s s:epZ'eseAts that the lime 

aoequlz-ement 1.e. Iss remaining same in both cases, alnG 

appllc,UOft at the .. ate of Z, level (D ppm) defl,,' tely 

i.nca-sa ses the total alnc coatent of so11 ova no 

appl.i.caUOft. lA'esracted values of· zinc and 11me glves 

the followi09. descending orelel' .• 

~z, 7 ",Z4 7 Ll~ 7 'o~ 7'oZa 7 Iy, Ia· 7 ~l 7 '-lis . 

Ll~ 7 1.111 7 1.110 7 1.020 7 ~ 7 Loll 7 ~'o 
thls incl1cates tbat the ~ and"" levels of dftc appllea. I 

dons have I a delial. te contdtNtlon to lncZ'Gale the total 

alnc GODtent la solIs w1 th the level of 11me application 

at balf ( ~) of the total nQUlnmeftt ift alluvial sell. 

iff., d .. ~ PlI'a.' LtVMs 01 &99 • t,b, .'.'lINe 
~lDs! CeDSIDS if jill! le'A ,s. .ffUID' Lalla Af "mi. 
fli~ .. ihutl!l\nRl »aR!d- '£91. sf eat a.-.uS 

the available Binc was extRote4 by _0 fif.l ... t 

methods (1) NH4-D1tblaone e.tnc"bl. line and (2) 0.1 N Mel 

extnotabl. uno farom the allwlal ,011 aft.el' haw •• ' of· 

.. the Gnpu". be. 1nt.bl. x • Th •• ,. a •• analy.ed 

statisticall, and \he "I\11t. of the .. alyela ba. been 

app.dad 1D App.dt.. 'able ". 
I, 1s Md_' 'nII the dau that the .ffena"al 

ef'ect of vidCNa lev.l, of dn,c WI" "',alf10IAt,1, 

dl"eI'8' la al1wla1 sol11 w1 th the t.tla.tabl, avalllble 



TABU X . 
IfRCt Of DlfnYNT LlYILS Of Z1RC IIID Lt. TREAtMENTS at AVA1LAB~ 

81. 80 __ 

.J.. Zo 
.2. ~ 
3. Za 
4. ; 
&. Z. 
.... Of 

me CQitalT AfT&R HAlIIiST 0' CROP 

- --- -- ---- ---_ .. - --------- --
,. I -:1 'caUorf -

2.083 ··O.ftc» . . l~J.6 1.416 

2..? 2.633 1.433 2.283 

~.S33 4.uG LZD 4.098 

6.466 •• 460 3.110 ~.~ 

6.210 6.l66 3.860 &.4GO 

Pot. axpel'lmeat. 
. Alluvlal soil 

------ -- ---- -- ---- - ---

t " I "16 I -1 

1.583 J.~666 1.82& 
.. 

3.041 3.a1 2.?Oa 

4." 3.183 . 4.DO 

&.008 &.lZ 4.600 

4.800 4.62a :;.408 
------ - - ----------------- ------- -

level8 of 4.613 3.907 2.uB 3.1383.f68 3 • .,38 

-----s 01 .l.ev81S 
.zlnc appll-
tie 

I 

1.691 

3.013 

3.991 

4.911 

4.944 

11 .. app11-
aM_, · 

Slg-~" 
0.562 

i".* ... 
0.39 

.s. 
0.436 tJ 



zi.nc by the two methods at 1 ~ level of significance. 

The lntenctlon of levels of zinc and levels of ame 
application appea: to have definite effect on the avails. 

ble zinc deteNllned by NH4-Dlthlzone extRactant ,as 

the:&-e 1s e1gnlf1cant d1ffe~eftce but no such si.gnificant 

relationship Ues with 0.1 N HOlextractable alAe. The 

dlfferent levels of lime applicaUon rep~esent a 

significant dlffel'eftce at 1 I level of significance 1ft 

case of the available zinc extracted byNH4-Dlthlaone 

extraction method vAlGreas no such signlflcaftt dlff ... ences 

has been ob$erved wi th the available aiftC eatdcted by 

0.1 N HCl extraction method. "!'he following a~e the 

desoending O~~S 

(1) NH4-01 tblaone extractable zinc 

Z47 -; 7 Za 7 %17 Zo 
(2,) 0.1 N Hel ntdct.able alAe 

1.4 7 ~ 7 '2 7 ",7 z., 
"" th. rega.4s to the level of ,llme a~pl1cat10Q the~e 

1$ noslgnl.flC8llt ~e18t1ODsb1p w1th the available dR. 

extraot.ed by 0.1 N Mel method lINt • e1galflcMt di.ffe~.c. 

1s obsewed ift cos. o'NH4- D1thlaone extn:actable dnc • 

lbe fol1ow1R~ Gteplene. Is _sowed 10 .s. of *4- Dltnlaoae 

ext.zacUon Gf (lveilable In on the d1ff.",.t levol. of 

lime appllcat13D 

"0 '7 ~ 7 " 
fbI. $ indicates tha' z1nc b~Come9 mol't 8V111a~e 



1n the soils where no lime Is 8ppUed. 

Rega.r:dlng· the inedcUons betweeA the dlff el'ent 
" 

levels of dnc and levels of lime no staU,tlcal difference ' . ' 

was obtained ift case 'of 0.1 N He! Gxt .. actable Zn but a 

significant difference was, notieQd with NH4-m.thlaone . 
ext19ctable %ft. The highest value was obtained at Lo~ 

level 1.e. 6.466 ppm alnc and lowest 1.e. O.'BO ppm 2ft 

at "'2:0 level 1n ease, 0' NH4-Dl tb1aone method. Slmllal"ly , 

the higbest mean val". S.40' 'ppm Zn in case of 0.1 N KCl 
. .'. 

e.t~act1on method WSG obtained at 1,.1%4 level of l"te~act1Oft 

This indicates that Is aftd %4 levels of 11m0- appllcaUoa 

deflll! tely lncl'eases the availabl9 alnc 1n solf Over non. 

application of zinc. 

Hence f.om tile above' obsezvat1Oft it 1'.$11 under­

stood that avdlald.lltv of 21nc increases!n the e;Qil With 

lncJrease ift dftc app11c8tlOft and at) ppm unc ,l'-CWed to be 

, the best in the lftcl'e8sed avall.btll tv of both total zinc 

snd available zinc. 

It 1& found fl'OCD tbe data that tho ; level 

also cont.rlb""e, .,1.01'. iacna.' 10 aVlllabl. dno 

status of the soll without aftv lime application. 

Also bv eompadft9 ~ methOds of avallable alAe 

de'eZMinatlon stattstleall, 00 slgnlflcant dille_enOl 

be.e .. them was ••• peel. lb. magnitude of vadation 

" "elY naJJ'dW wi til • :rut. of 0.8 ppm 1ft to 1.341 ppm 



ss 

alnc between thel. lowost and h1gbeet values. It seems 

to be· negligible and as a" matter of fact both the methods 

s:ee equally dependable for extracting available alne from 

. alluvial $011s. · 
. . 

~~fect of DlffeJ:ent Levels of Zinc: on tile pH Values of 
. , ,J .. 

tip, 5011:9 It iI'fpE.S u,m\" la,la afS. Uaned of the 
. '. . ' -.' 

c~!e0f Po~ I,,~, 

The data ob~lfted ·Oft pH'. values date_ned br' 

lt2·adl I 0.01 • ;aCll ~sp.sJ.on aJ:e zaeectAd 1,,' 

Table XI •. 

. It may be obselVeci that tile sol 1 s _de~ ttl's 

lnvestlgation w.~. I"nnel, aCl.dl4# ~.and 1 tspH did no~ 

va.., .madly • .amueatmeat to ,..-tmeftt. lnl dally 

t.he soil pH was i.~. lbe pH values changed wi. tit 

dilfe •• ' levels an 1.78. 5.19. 1.68. t\.13. 1.13 by 

Zo t Z,. la, Ia and 14 nlpdtively. the pH v81ues 

lnena •• wi til • value v-lYing 10m 0.13 to 0.24 madmum 

f~om the lftltlal pH ,of the alluvial soil taken .., thls 

method. tble light Inc,.. ••• 1ft pH la quite n8fj1tglble. 

In ••• of "'. levels of ame appllcatloa sueb type of 

a.,l1g1bl. lnu .... 1tl pH .s obs.., •• Inm the pote 

¥lb ••• ftO l1me wa_ appl1ed. Ttl. pH fo~ '" was i.38 and 

whe .... ", was appl1M pH lRC ... secI to &.14 wl tha .ff ••• C8 

of only 0.36 •. , ,_ ,,,,,,b,,,. Iff aDI alb .ald s, aB II laluMsIII· Jay "d. 



t~.LB Xl 

EfFECT OF m"BRlHT tRBATMENTS at tHE 'pH' VADIBS OF 

SOILS AFTER HAtM1Sf 0' CROP. 

Sl. Level. of 
NOt dne 

."l1 .. U. 

1. 10 
a. I, 
3. Ia 
4. ; 
I. X. 

r t 

...... ofl .. e1.of , ..... p,&lea". 

Po' Ixpulman' 
Alluvial soil 

.... 1 of dao l.ell anel I- s of trw.:l. 'of 1lme appJJ.ca- ~ev.l. of 

1,0 '" 
L, l48lnC a"li-, cation 

a •• t.'" 6.08 1.1& 

1.43 ••• 6.U. $.19 

&.36 1.70 6.GO 1.68 

I •• 1.61 1.80 1.13 

0 •• I •• 6.11 I." 
I i 

I.aa '.7. 6.01 

t ... , . If L I I I 
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Table Xl for pH and tabla IX and X for total and 8vallae, 
, 

ble zinc respectively, 1 t con be opined that at Zalevel 

of appll.eaUon,. 'the availability 18 more in compadsOft 

to othe~ levels only because of a decrease obtained 1ft 

pH level by li.ming. Hence it can be p~ed1Gted that 

availability of zlnc ~ncreases with the decrease In pH 

values. 

COfril'.l9A buAn.' sf PA' Implmsm' 

The ava1lable zinc contents of the soll& •• 

extract.ed .. d1f~e.ren' methods (i) NH4 - OJ. thlzone 

ext.l'8ction and .(11) 0.1 H HCl extractionmethocl afte. 

hsevest of crop of pot eJCpe_~t and total dno conteftts 

oftbe s011s af'ter bawest of the Gl'opwei:8 alao dG'te:r -

mined. and woe .o~rrelated sepal'"t.l, W1 til d.rylD9tte:r yield, 

the total zinc uptake In plonts and pH values of the 

90115. Uptake of total UOG w.~e also conela'ad sepa_tel, 

·wl til d.,mette. yielda and pH •• 'u&sot the solls. 'lb. 

11ft., of .esn.s1on have been. dl'aWft 1ft f19s. 11. 13, 14. 

1$ and 16 end a. lbe Hsult. of the co~"la:tlon .\" ••• 

bay,. been .ecoNed '0 the ApperuUa Table IV &bowing 

tile eonelaUon coef'iGlent ,~) "a1.u8$. 

99Ufl""~PD) lldwMO. thtJ- !d!lAU _.!Aa~1 aOI by) 

sa .BJftgd&t d5b iJtb..4il.Q~, Y,J.ull J!t,AllD&1l itU·. 
Tbefol1ow1ftg Gor.,.laU. ~el\ll·t.s bev.b •• 

obtained. (tl» pH and IU\a .m thl.OD. _t,actable aiRe 
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sa-e negaUvely and e1gnlflc8ntly correlated wi tb I' • -0.3662 

which ls sJ.gm.fleaftt at !.) ~ level of e1gnlfleance. 4. regre-' 

sd.on line has, been ,clJ;8Wft 1n Fig. 12.. (li) 0.1 N Hel '': 

(lxt.racta.ble .inc and pH a~e not' elgnlflc3Rtly c~:r"leted 

in alluvisl $011s wi tb a negative value of • III .• O.:B53 

and the' regression line ha's been dnwn in Fig., 12 

(S,il) Total .lncand pH a.ealso not signiflcantly, 

.@ .. ~.lated 1n alluvial &Oils with a n8gat!vGJvalue of 

~ .. - 0.131 • this indicates tba't tbetotal line and 

avallable alAC .. t.acted by t.wo ,methods of alluvial soils 

91'8 Dot significantly corf:elated., . 

Gu..V"&!,,'I,.9QuAe.t.nm tal IoUl.3fld .&vau.~s ler '.­
J4t!'Nlw pUb. lba PrYmbuDe1dee# 'Slia 

Tn. following oorrelations w1 th the aval.labl,. 

zioc by ,_ methods and d~matteJ' yield of paddy hsv. 

btbflft obtained (1) NH4 -01 thlson. utractlli)le dnc aad 

dl'fma~t.1' yiel' ••• positi"ely aDd algnlf.1cactl, co.:l'81ated 

at 1 " level ofsi.gnlflcanct) VJ1 tb (~ CI O.373)4t _. reg .... ssion 

11"e 1e dIa_ in 8g_ 1.&. (~) 0.1 N HCl e"tnctable doc 

and d-rmat.ter yl~d is also poslt1vely and 5lgo1flcaaU, 

001:1'.1-' •• at .1 • l'eve! of slgn1flcgmce wi ttl .- -0.400·· 

10 .'lwittl soli. Ibe 11ft. €If a:eg .... don haG been .Ra_ 

1D Flg. 14. (3) total aioe _s co~r$lat.d ,cGiUvG1V dth 
, , 

~t'e. ,1.,ld but tlleil' cOI'.rell&t1on •• not dgnllleant 

(It • 0.2546) 
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from these Irelatlonshlp 1t caft be indicated that 

the d.,matt8r yield of rice e~p 1ft alluvial 6011& lnc.:ease 

w1th the available alnc but 1t 1s app9:reRUy ·~e18ted with 

total zlnc pJ:esent 1ft soll. .' 

gauIJ.atlon 9f fasal' @Od t)va11,bla Zinc with til' .YaWse 
0' Zinc ~ f&'o" 

The iollowiftg co.relatiOfts between the total 

and available zinc by two methods and totel zinc uptak's 

of paddy have beeR obtained. 

(1) Total Uptake of zinc aDd 0 •. 1 It Hel ex'1'8ctable availa­

ble 1ft an signiflcantly and posi tlvely correlated at 

1)1 level of significance wlth •• 0.&89 8l!!o. Tbe HarG.don 

line has Men ddWn 18f19 .. 21. (2) Total ",take of aiae 

. and NH4-Dl tblzone extractable sinc are alao &19,,111.8'1, 

aod positively co ..... r.lated at 1. level of signi.ficance wltb 

•• 0.340&... fbe ~egl'.&s1OD on line b~s been fta_ in 

pig.a. (3) there 1s al&o poslt1ve and slgniflcs", 

coar".laUon at 1 Jl level of signifioance b.twe. total 

alDC and uptake of aino ift plant. , &- • 0.386 •• ). lb. 

regzeslloft llne 1& d~awn in 'lg.16. 

'I'om the above ooS'll'elaUons it 1s citsewed that 

a pod Uv. and blghl, slgalflcant co."elaUon ., .uc lev_l 

a.. dau! ted between the 'ot.l uptake of alno ta·n. both 

the a"allab1tl dnc and total dno pHI.' 1ft the solI. 

fbi, ltullea'" that the Increase 1n available or to\81 



alRe status of tile s011s lftcl'eases the 'toul uptake of 

zi.nc ift plants. So 'Jl'sspoftee t@ zinc appl1eati.on in ' 

alluvial solls is highly significant 1n lne.iadng th(l! 

total alfte canteRt o' the 'dee cnp. 

G9!Watigg BetWe'" Ugtafl If""J!D9~d Yield 9f ",mauM 

1b~ uS)take IDf alno and aymatteZ' 11 aid a:e 

pod. tively and slgnlficMtly GOa-related a, 11 level of 

significance wi. ttl l' GIl 0.486 H. 'lbe &:egesd.cm 1ia8 1s 

dl'8wra ln' Elg_ 13. this indicatGs that the!'e 1s a definite 

~elat1onshlp between the Uptake of dne end yield of 

dr:rma~te: wh1ch' shows that wlth an iflc~eas. 10 uptake 

the daymatter pcodUctlcft also lncZ'eases. 

, Cgl,'laUan 'Bdwoin.l«puk' ''''.09 pd gH.,U thR "'wiM ' 
'Pi'A .' 

'" 

Tb8~. is negative and not s1gnlflcant conelatlon 

between the uptYe of Ilne a,nd' pH valuei of' Ute s011 w1 th 

II ria .0.069. 

'fbis lAdie.tea that the pH' of the .so11s 8ftc~ 

taB "eat of ttl4/) crop negativelv end no'119nlflclnUy 

cor.elated with _'ike of u.n •• Whlcb sho .. thet 8. the 

pH 1,,0 .. ea.8. by 1i'd09 '" 'uptake 1, ceaced In otbe.o.cds 

1t GID bt pJled1ned that 'be lRG ..... 1ft pi' of 'he aoll ' 

deo,na.e, the total OpUs. CI' dno. It may bit lnd&notly 

due te decar •• aed aVlll.b11i', of .lftC 1n s011 with an 



lnc~ease ia pH I'eflects 1n .-educed total uptake of 

zlnc in plants 

a@ld Imectpl." . .. 

The sell ut __ del' this lftv.,st1gsUoa is 
1 

latelitic so11 of Bbubeneswac of ~sea State. the 

elHpe:ri.ment was COftductecf 1n 11ock-G of the Agft .. ltu • .1 

Experiment Station, Sbubaneswa... Padma was taken as test 
All 

. ClJlOp which _9 ,_0Wft in lummei season. The ·eesylts 

obtained undel' WI investigation al'e peeseDited he~euad .... 

Iff liS" Sf P1ffegnt Lex,ll. sf Zig. ,. M,e pmrgtSII 

x'm" of rig. I' Plffe,.' !!YeIl og 11miM In "'tAMs 
Mll 

The dqm~ttel' yields of the rice Gnp .f'e~ 

baINeat. beve bee I".corded 1ft fallle'lll and tbe data 

8" ,.apb1callV 111usUa'ed 1n a,. I. Ibe data obtaln" 

3restatlstically analysed and the result. of the a"alyds 

have be. appeadad in the #\ppen •• Table II. 

By acwtlalzlog the etrt'lstlcal an_1y&15. it Is 

obluved that the .ffennt effect. of ysl"lOU8 levus. 

of aiae application we •• statlsuoally aJ.9n1floant at 

d l .. el of s1_fleaDG. fol' lat.I1Ue s011s. However. 

vad,ou. levels of U ••• ppllceUons and the lntenct_ 

values of deo ud 11._ levele nl'e found to be aonslgd. 

fleut. 1n tbl, 1011,_ 
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:, TAlLli XlI 

MEAN DRYMATTBR YISLD IN Q I ha 

.1 el'd &xperlment 
e 

Laten. tic s011 

81. Levels of Means of alne levels and levels Means'of 
alfte of 11me 8p;,)l1catlon levels of No. a,pllca- • , , uno 

tion "0 '" 
1.1 application 

1. Zo 41.29 11.91 &1.22 48.16 

2. 11 16.4& 58.~ , 61.41 18.82 

3. ; '8.61 67.ta &~.93 60.60 

4. ; 64.81 68.06 '''.10 63.46 

&. Z4 14.02 69.&1 &9.S9 ' 61.13 

Meafta of levels 
of l1me &9.04 63.07 ~'.14 
8pp1.1 C8 t1 OR 

'P' test, 

a.ICm) 
0.0(0 •• ) 

,J ' 

Levels of Levels of Levels .f zlno 
81ae 11 me X 

application .ppllcaUOft Levels of lime . . -').' ). 

&19. •• f4S. " N. i. 

1.003 0.778 1.'4 

6.11 I •• 11.31 
• 

, ag_.. Slgnlflcant' at 1 " level 
" , 

Kg.. 1191'1'1 ... , "at & • level 
R.I. Not. I&gAlfleln' 

j P 



Almost all the levels of zinc with aucces91ve increase 

exblbl ted 9 ri sing '.end of sup.rioa ty over the control. 

AppllclJ'tion of zil!lc 1ft gene&'al i.ncreased the diymatteao 

production over the control and 1t is found that Ume 
, 

application at 20 ppm zinc in yaneZ'sl ove.all the level. 

of ene treatments as well as also ove. theccntrol I'esul'ed 

1n higb dzoymattu yleld 1n alluvial solis fo~:r1ce crop. 

Among the different levels of ainc. zlftc application at the 

nt~ of 20 pp, (14 ) lapJ'oved to be blghly superior to 

otbel" levels of application 1n prodUc1ng dlymatteJ' yield 1n 

case of lateatlc eol1a. lbe application of 81nc at the 

level of 5 ppm yielded lowest a,matt.er 1ft ccmpadsoo to 

other levels wt <i.fiu te increase over the cont!:ol wa. 
obsen'ed. ; level (10 ppm) 19 undoubtedly more effective 

thaft COftuol 'and '1. level ( ~ ppm) but lnt' e~ior to ; 

and ~. levels. Is levels seems to be sup_do. to '0,11 & ~ 

a level i>ut lftfel'lo. to ~ level. So the mean yleld. of d:y_ . 

matter pJ.lOduCt.loo at aff.cent levels of zlnc can be 

analysed In the following descending order. 

~ '1 ~ 7 Za .7 11 '7 Zo 
atau stically I. t can be obl.wed fHm the tabl. 

'that 24 level also. tiYes the bighest slgaiflcan, dlff.:r_c. 

tlmoDl 811 the l.,.le exoept I the ; level. it. a.mnt tha, 

~ Md ~ level, CGmt under one 9H\1phaving no ataU,U,cal 

dil'.Jr_". and ,W1fi.lydlff • .rtAce between z, and; leVel, 

b.lORil", to aRothel' lnup ••• also e'a\laUeally no' 
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significant. But the first group 1s statistically supedoza 

to the second group ae theJ'a 1 $ statistical significant 

difference between them and vice veitsa. Z4 levels Ge_8 

to be sUpezior over all. So statistically the following 1s 

the de$cendiftg ordel' in ,eriOI'NnCe of uno levelsl. 

lateritic sells. 

Tho above .-eaults indica,'eeI that definitely thqe 

1. increased drymatteJ: p:roJUGtiOft in blgb yielding paddr 

by applicatioa of line in lateritic 8011. The dryma'te~ 

content increased with increase J.ft unc appli.cation at 

I'elotively successive amounts. ApplieaUoft @ 20 ppm zinc 

coaalstently proves high among tall othel" levels of appUca_ 

tlM. 1ft 00mpa148Oft to alluvial soll of pot, expezimeot, 

the field .. eriment el1lblblte almost tbe same valuation 

except 1ft the level of dne i.o. 20 ppm zinc appliestloa 

1n l.ted. tic solls whel'&as D ppm Zft application 1n 

alluvial solIs. No significant .'fe~enc. was obee"_ 1ft 

ca •• of lft'.~ac'ed valuee. Depending Oft meaa "alues It 

ae •• 'that blgh.~t dzymatter pnducUoa obtai.ned in ca •• 

of 'oZ4 ·'_.1 ud low •• t 1ft case of '010 level. rue 

indicates that aloc appl1caUQ." bas a deflAl te contd. 

buUon lot lnoneslng d.iylrtattar ySeldln ca •• of lat.d.Ue 

s0118 with "0 lime appllCgjUOD. 
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aetween the levels of l1me appllcaUon a ftOft. 

significant. nlation was ob'~lned which indicates that 

there Is no statistical significant difference among 
Q • 

. the levele of lime 8;ipllcatlon., On the basis of meaD 

values, the hlghest being 63.01qf ha at '" lovel and 

lowest ~,. 14 Q I ha at £'1 level.lbe sequence of lime 

levels atIP" the fol10_At o:der. 

Half lim, 8ppllcaUoa ( ~ ) of total lime I'equia-ement 

seems to· be better in drymatter yleld 1n late:dtlc paddy 

a011. 

Iff.&, ., D1,f.ni "!lui Ana •. tb! It»l Up'y!sf 
Anc tm as, sm as plffPll!t Leygla 2' &iaog &1 

YSld~&b SOYA. 
-

In Table liD the relaUve amounts of total Uptake 

by plante in f1eld experime&t from dlff.~et&t lavels of 

. alD. SOUrces 1n latedUc soils $t dilte"ent It.ml.Ag leve18. 

.... 

The 0 ... was hawes'ted and the data of tile total Zft uptake 

I pot •• e l'ecoHed 1n kl I be and are gdphloally pres.'eeI 

1ft Kg. 1. Prom the ,staUstlcll analysls of the ~elulta 

.. , we •• be_wed that the .fferlftoe between theef'"'. of 

alnc levels Iftel le"el. of l1m1ng wen slgnlficaatl at l' 

level of slgl'd.flcaftce in tbls l.'edtia adl. B&at •• 

lftte.aoUcm valuee bettNeeft the aiDe levels Ind lime 1w81. 

WII. 80' $1galflClht. Ibe 'f" , •• , valu •• blue "8OD I"tad.,. 



TABU XlII 

MlM TotAL UPTAKE 0' ZINC IN 
kg I he . 

Field ixpedment o 

Lat.d.tlc so11 
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81. Levels of Means of dne levels and levels Meana of 
No. alno of 11_ application levels of 

application dDe app11-

1. Zo 
2. %1 
3. Za 
4. Z;J 
i. I,a 

MeaR. of levels 
of,l1. 
application 
• L 

1.0 

2.00· 

3.08 

4.69 

1.6& 

6.11 

" 

Levels of 

r 

.,tt.s' 
s.a(m) 

C.D(O.O&) 

alDe 
appllca". 

Slg. M 

1._ 

1.228 
•• • 13 eN 

~. L1 caUon 

1.&St 2.N 2.06 

1.1& 2.44 2.42 

4.29 3.12 4.04 

2.88 3.~9 4.04 

2.61 5.29 4.82 

3.40 

Levels of Levels of Ilrao 
11 me X 

app1108.1._ Levels of 11me 
t t 

ag_ •• H.S. 

1.410 3.270 , 

0.9. 2.100 
I . I 

$lg...fIo Slgnlflcant a' 1 " 1_-.1 

119- • Signl'I.nt atO is level 

H.S. No' dlftif!.n' 
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in Appendl x Table 11 for reference will ell gives a simila .. 

trend 1n significance with the values of those which are 

obtained In case of the ci1i:YlDatter yield. 

The g..aded values of different zino levels were 
, 

almost 1n similar sequence whethel' they 8" measured 

in tems of d:YUJatte..r ,yield (aJ uptake of zinc in thls 

so11. Howevet._ eQ\uJll pel'formanee was obsewed ,betweea 

Z2 and' ; levels. the 'ollow1ng~ll be tile descendlBg 

order. according: to their mean values. 

'4 7 (Z3· Za) 7 31 7 Zo 
Statistically there edst.s no &lgntfl'cant d1ffe~_ee 

between the Za • z., and %4 levels. Which ccmlng Uftde .. one 

gJlotlp della! tel, seems highlV supenol' to 11 and '0 levels • 

%4 .. Z:t., 'a 7 Zl 7 Zo ls the 

sequence maintained by tbem sUtisUcally. 

The above facts I'esulted that applieatloa of ainc 

1ft 9eae_1 enhanced the total Uptake of doe In case of 

lateritic soils and it Is found that dftc applloeU6ft a, 

tbe level of '" '0 gene".l 1. conals,.tly supeJiol" OVer all. 

The application of line at ~b. levels of ; •. z, and %4 I.e. 

10, li and 20 ,pm ia .-a1ftS equal 1ft fieri orman.e, , wt 
the'8 levels ••• supedol" over the '0 aad 'I levels. 1ft 

c.ddeption of tile ItaU,Ucal value. of levels of U_ 

lt seems tbla, tbe highet' ",take 1s "'''' ~ level (4.4 Ie, /ba) 

_er.. '" 11 tile 1.est (2.62 kg Ilia). 'J'be sequence 1, 

3S follow. 
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So 1t can be suggested that no lime application bas 
• 

lncl"eaSGd ths total uptake of ainc in case of latedUc 

soils. 1hGl"e~fls ftO significant difference between the 

lntencted values of alftc and 11,. lwels. 

V"" of mIfsUD' Wils 0,. aD ••. the IWa xl'l4 
, . 

pf Mee at; Diffe,., 'lgyUra .f ""'II 'iD I:!S@riUq' Spil, 

-The mean grain ylelds in Q I be of the rice hOP 

1ft field experiment afte~ tbwesh1ng bave been~ecorded 
. 0 

acco1"d1ng to the dlffe.eat treatments totable XlV Md 

the elate al'e grapillcall, illust.rated in 'lg. 6. lhe data 

o"talaed a~e staUsUc·ally analysed arid the J'esults of 

the _alysis sase pEes_ted 1ft the Appeftdlx Table II. 

From the naults of analysis and .,. test, ltls 

obaelNedtbat then 1. no dgft1flcaat Q\ ffe~enco between 

all the t:reatments of i evels of zinc, levels of' Urn. and 

intel'ao'ed values of zino aDd Ume. However in c.-Ii sa 

to the mean val~es .. t can be observed that til G sidleI' 

'nnd .e obtained g'g.dn yield 1n compalisOD cJzpatter 

paodu,Uon end tote·1 UpUke of alDo. 

The .011owl89 is the .... en, •• of cleere.d", ud •• 

1ft GGlDpaelng the mean values of the .ffe".' treatmlftt. 
? 

on ,Qin yleld in ••••• f la' •• U. sol,l fo~ liG. o .. cap. 

~7;7 1:&7 1,7; 



.S1. 
No. 

TABU XIV 

,.AN GRAIN YlilJ) INQ I ha 
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Pield ixpedmeot 

.. ted tic 8011 

Levels Means of aloc levela 8ad Means of 
of 1evela of lime av ,~i{ftqU:GIl levels of 

zinc aiDe' 
appli ca ticD 'tJ ~ '1 appllcatlGft 

1. Zo 33.44 

a. ~ 33.81' 

3. ~ •• 66 

4. ; 4O.M 
&. x.. 41 •• 

• • 
Means of levels of 31.12 
11me application 

'P' .eat 
9.I(m) 
C.D (0.01) 

Level. of 
SlDC appli­
cation 

0.&96 

31.31 34.17 

34 •• 34.?0 

36.0a 3&.11 

,31.11 34.al 

34.n 31.12 

I 1 I • 

33.'70 3~.4a 

Levels of 
l1me 8,,11-
cation 

H.S. 

3.04 
4l q p J •. I. • 

12.99 

34 •• 

31.81 

31.a 
as.16' 

Levels of dnc 
X 

Levels of 11me 
£ ill 

I.S. 

Slg ... -g- • 
N. S. 

- Significant at 1 • level 

.. Slgolflcaat at I '" level 
• Ho' "gnlileant 



This lndlcat~s tbat the yield of high yle1d1n; dce 

increases wi tb tbe increased appllcation of ainc 1n auceeselve 

amount and alftC appllcatlor.-· at the J:ate of ~ ~eve1 (20 ppm) 

Is definitely suitable for latol'l'tic soils for blgh 9Pln 

yield I.e. 38.16' Q I be and no application of 11me seems 

. to be 'bette'l" 1n lncreasiftg gl:alft yield. 'Hence at Lo~ level 

the lfttel"acted value obtained was ttl·fit highest .(41.6 CVba) 

According to. statistical analysl·, these cln be .""Aged 
as 10110wa. 

el:OID th1 G above sequence I. t can be In\eJpreteci that 
-.. ~."G. 

undoubtedly z.a 1s supedoor to .il as there 1s 'si,gnificant 

dl f f ereDGe between ~ and cOll"~ol ( Zo ) \¥hi'" is not. fOUDd 
. . 

in cas. of othe ••• 

With regaN to periozmance of Ume application lt 

lswell undeJ:stood that DO lime 1& be,t foz l'auntie sol.ls 

for In •• ease of up'._ of fa ad graln yldd. At. the 

',,'enoted' level •. of dn~ ~d l1me. it 1s found that '4 . 

at '" level l.e,. ao ppm line wlth no applioation of lime 

.eems '0 glve ·a condetent 1nona" 10 y'eld 10 8,&.1 .•••••• . 
"fld I' PUCU.' Wal' 9€ liD.··. Ibl lottA.II Cop'II. 
pi $b' ... "O\l,"_;lIi' •• S .• C,., •• '8R' .• " ,MIUa 1"1, 
b.lnU' .f lb. p,* SUI cd· "dll DMdf!lft1d 

Ibe total ,lno mealUted '1'0lD 'tile ,oil •• f, • ., be."e.' 

0' onp htv, .... ,H,"'ed in Tatll.. IV. De totel alAI 



Sl. 
No. 

1. 

2. 

3. 

4. 

f:j. 

• 

Zo 
%1 

; 
; 
z.. 

11 7 
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TABU XV 

MiAN TOTAl. ZINC O' SOIL IN ppm 

'0 Iss 
31.666 .0666 

37.833 D.666 

3'1.000 •• 000 

36.666 ".000 
19.833 38.666 

I 

Pi eld a.,.:d.ment 

late~ tic s011 

as 0 
11evels of 

'-l dnc 
appl1 cation 

22.833 l6.e!j 

11._ t:I.1U 

41.l.66 34.318 

,41.666 46.111 

32.100 43.666 

• 
Meaol of level. 31.199 
of lime appll-
caUon 

.,. 'GS_ 
S.I(m) 

C.D'O.~) 

II 

Level. of ' Level. of Levels of dac 
ainc' 11me X 

applloaUaa appUcaUOft Levels of lime 
11 M: _ Q .. Ii -,.. T. 

Sig. H Slg. H It.,. •• 
3.281 2.140 I.'" 
I.'" 

Jl .1,_ .. 
81g •• 
N. I. 

1.202 11.816 
'f' r i 1. I ; 1 
.. &1gnil1"", ., ... " 1 •• , 
• SlgAlfloa"t ., I " level 

I 

• Rot sltn1fltaftt 

j 
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content obtained al'8 etaUsUcally analysed and til. results 

1n Appendix fable 11. It seems f.romtbe .pl'esentaUon that 

the differenUal effects ofvaJ:lous levels of zinc levels . 
of lime. and interaction. of levels o~ zino and, lime. all· aft 

s1gnlfl~n,tlY' . different even· at .I. , level. of slgDlflcance. 

In comparison the fol.low1ftg trends in relatlonsblp 

has been pJ.'Oftowu:ed. 

(1) Dependlng on mean value of zlAC~ 

; -Z4 7 Za 7 %1 7 Zo 
fka' staUstleally the sequence's 

Za • %4 7 Za· 11· ." Zo 
Hence It indicates that the total ziAc content la 

latedtiC so11.o incur.ases with '&be sueCeGs1V8 i.ncrease 

of ~no ~ppUG.lttiOft and both ;3 rd Z. levels (1& ppm and 

20 ppm) p",,98 to be the beet in !norea,lftg total Ilnc 

cootent of s011s though a 11 ttle eupedod ty of ; eve ~ 

remain,. 1heJ:e 1. equal p."'ormanc. of the ; and z.. ... IR8. 

a.Jr. ie .... 1 peri.mance of the; and~. 1 ... 1s with the 

total 11no cOAt., of la'edUe soils. SimJ.lattly Z:a aad 21 

levels a180 a.e of equal pe"foJlllftce. So that they un be 

..... d into two categories 1 ••• (1) 0 ppm ad 10 ppIJ. 

and (2) 1& ;pm. -4 20 ppm.. both haYiIl9 elmo" ,,"'11 lftf 1" ••• 

to totel dnccoat., of la,.d. tlc 50118 • 

1ft .. eg.n to tbe levels of U. 8pplloaUon 0' .. 0 

11_ p..-ve$ .... 'l. e_ad.son to otb ••• aad tile OM.I' 



lOS 

eccl)rding ·to their mean value 1s '0 7 ~ 7 I., staUsti­

cally the ordeJ." remains 1.0 7( Iv,s • LJ. ) 

1'he~e 1s ftC sign1flcaftt d1fferenc~ .. between. ~ and 

L.L levels. Bu'.1v level was deflnltely sup'~d.oZ' and staUsti­

cally significant to both ~ aftd Ll levels. Tbls indicates 

that appli_ti/. of '11me· to l.ateritesoils do Rot lnf.luence 

tile - -total nuactable an content. 

In eondde:at.i.on of lnte:raoUon valUes of alne aDei 

lime. statistical &1gnl£lcance 1s also oJ3talfted betWeeD tilem. 

The highest 1s at· 'o~ (:'9.Sa3 ppm) . flfJd -the lOweet at 1" Ie 
leyel. Tbe 1001_Ag t:oend 10 sequalce can be obse"". 

-~7-~7~7~7~7~7~7~7~ 

7 LaZe 7 ~z1 7 ."..". 7 "'Zo 7 "110 7 " ... Zl 

Thls indicates that the Z:i aftd '4 l~el$ of dnc 

appll caUon defW 't01, lnc~aa8ed the alae cOftteat of the 

late.tic soils with no l1me application. 

~.JI.fI.utmll.a1' pf l-iDG en vag Apillb1._ 

.DDs, ssaStmS Ii ,ib. WI lUi"'" 1.'la a' uNa ia 
1:ia'.!dl&St,62" 9' 'lt1fA:.te,;'.Jm ."" hlu.,ut e! SlUt 
Sip 

lb. 'ea.l. XVI indic.t.1 that the appllcsUon of dftc 

tit vanous levele ha, deflnl 'elv sub ••• bed to 'he 8valla. 

ble'doo case", •• of the soll even afte .. haw •• ' of the 

e", eM was Uftdoubted1y sup."lo!' ovu ,.,.01. 



TABLE XVI 

EPfiCTS Of DlFfD.EHT LiVELS Of UNC TREATMENTS 01 AVAILABLE ZINC CC»JTENT 
AfTER HARVEST OF CROP 

Levels 
Sl .• , 01._ .. z1aC: I & 7! .. 

No •.. appU-· 
caUoa I Mf'P PRII++!iP!t\uu U i u _ 

I 

Field Experiment 
Laten. tic s011 

1. zo- 0.5416 0.2083 O.i083 0.4194 0.8133 0.6zo 0.7500 ! 0.7494 
'" 2. %1 2 ... 166 1.3666 O~~83 1~~8Oi 2.0500 1.2166 0.9500 1.4OS5 

.' 

3~ ~ 4.5416 3.D83 3.4~83 3.9~27 3.291.6 3.0833 3.3750 3.2499 
4. ~ 4.l666 2.~OO 3.2000 . 3.3~ ~ 7000 4.1666 1.~166 2.1944 

6..1666· 
.. 

ft. ~ 1.8083 3.9833 3.9860 ~.9166 2.0580 3.3333 3.1692 

MftiaOf--·~-3.M60· - ;( •• 80 2.4210 2.9660 2.2290 1.8490-
levels of lime 
appllca~ot.\_ ........ ~_~ ..... ~ _~_~~ ___ ._ 

t 
Levels of Zn Levels of lime Levels of Zft , Levels of .Levels of ,Levels of 
appl1catlon appllcaUon X Levels of i· Zn appll-lllme appl,.:_ X Levels" 

lime t cation lcatlon 10f lime . 

eF' teat. 
s.at.) 
C.D(O.~) 

.. ~ .... _ .. ~. . t· . 'annl.icatiOft 81.. .. Si9." N.S. Sl.g.H M.S. N.? .. · 
0.,.13 0.391 0.189 O.!)9l O.4~3 1.010 
1.GiO 0.813 1.820 1.210 0.927 2.068 

51g." -Significant at 1 • level; Slg.*-Slgn1flcant at :;" level 
It.S.- Not significant 

e­o 
\0 
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The available ZA extracted by two methods (1) NH4-Dlthlaone 

extnctloft (2) 0.1 N Hel extraction metbod, from the 

1a te'rl te 6011 a after hazves't of the orop have been pJ:esented 

in Table dne is expressed in 'ppm' ~. Ibe data 

obtalned asP. statistically analysed and the repon of 

the analysJ. 8 are appended 1n the Appendix Table II. It . ' 

1s evldent ftom the data that tba dlff •• ential effects 

of various levels of alne were signiflcantl, dlffe~t 
, , 

at .1 I level of signifioance by two meUlods. Howav.~. 

lnte~acted values of zinc and 11me levels are no" 

dgnlflc~ftt 1ft GaM of .",-DlthlzOfte extnctable zinc 
--,.' 

GAd also 0.1 ,. tiC! eat.actable a .... 

In looklag to the values of dlffeHftt lime 1..,.1, 

andlta .p. t~st value, 1t shows that " is sl9as.flc-a~t 

at 1'" level of slSnlflcaftoa In ca •• of NH4-01 thllm\e 

extzactable 1ft and Rot aLgnlflClftt in case of 0.1 N Mel 

eatractab18 alnc. 

Sioce there 1& close assoclaUOft between the 

available zinc oOAtent lad total Uptake tile 0 .... of 

.'fecUveesG OJ> •• sp .... of diffe,reAt tnatmeftt,1 I 

I'emalns almost I8me In eaCh of the a __ ts of $tudy. 

By p\ll11", the valu.es 1n the deflnl ,. sequence 1 t i. 

eas, to comp8t:e the different ueatmentl. In· case of 
, , 

Ilotb (1) NH4-D1tblaone •• tne,able I1nc and (2) 0.1 N HC1 

•• t~aotabl. atne. 
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(1) Dependiag on the mean values of avallable dnc the 

the sequence is %4 7 ~ 7 ~ 7 %1 7 Zo 
lbe allgbt deviation l."8lnalns with tile shift 

of Za level to second po at. tloo. But stat! sUca!!, the 

sequence nmalfts equal. 

~aZ3·Za7;7Zo 

Thls shows that ia both tile methods Z4. ; and 

2:2 levels bave no statistical significant d1fferenoe. 

These findings I'Glu:esent that increased applloatioa I 

of one definitely lncJreased the avallable d.na coatat 

of late:! tic so11s and ap&)11catloa of 20 ppm at pl'OVeci 

to be the best in the lenasad availability of zinc. 

But aD equal pel'fo.rmence bas been obtained iD all ... 

levels of alne l.e. Z:a ' ; an. ~ ncap' 2, level 

towards the contribution of increasing available etnc 

status of alluvial solls. 

NII.- D1 Waone htnotable &inc and l."els of 

lime 8ft ine.aoted and the valu ••• ow thet they did 

not possess 8Q &ign1flcant difluence by atatled.l 

8nalysis. 'lbe b1ghest IYallable aine •• treoted II 

(6.1606 ppa) ., I.tLo level. HtAce " seems that the 

~ level of appUcatJ.cn of zinc wi. tb no appUcaUOA of 

lime .. lsed the ava1lable zinc atatus oftbe soil. 1'b. 

lowes' was ~Zo level l.e. O.2OU ppm dnc. 
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In caee of O. 1 N Hel extzectable method the 

intenction of alne with lime was foun,d to Ito non­

e1gn1fleant. But depending Oft the mean values. The 

highest ztesult ( ~.9166 ppm Zn) was foundlR case of 

LoA4 level and lowest ~e6ult' was at ~Zo level. i.e •. 

0.625 ppm. In both the methods tho blgheat value was 

obtained at r,,~ lev~ and lowest at "'10 level. 'Ibis 

indicates that ~. l'evel of appUcaUM of unc with 

no lime lftCJI'eEl sed the ava11ah111 ty of . z1nc in 8011 

solution of latedtlc so11. 

Considering the 11mlft9 levelssigalflcaat 

dlfioJreace was obtained 18 case of NH4- Dlthlzone 

• .Ktz.!)etable zinc whereas ~'i s1gnlflcsDt dill.ence 

was obsUYed with 0.1 N HC1, extl'actable zinc. Ira 

oompari.80ft. 1t seems that lftbotb the metboda the 

values obtained lollOf!' the follow1ng desoendlag one .. 

'0. 7 'Sf a 1.1 

1'b1s indicates that .taUstically' the .... is 

no significant .:elaUonsblp betwe. ~..s and L1 levels. 

So It eon "e ea&lly pt:ed1cted tIlat l1ming 0" letedUc 

a011a did Got belp 'ft lftc_.dngtbe availabilitv of 

.",BC 1ft 'be sell. 

tile ·Con81del'1ftt the amounts of •• trae'U_ 

between the tWo matbod', on the Inda",.ement of avallable . 

• 1ftO in the lateritic soils. III 9 .... 1 It ., be 



113 

ma*eeI that there is not mucb diffel'mce between the two 

methode 1n 'he mapl tude of the values cabulDed -1 ell 

only varies wltbi8 a dose of 0.8 ppm Z8 '0-0.41 ,pm 1ft 

at their bi.,~best and lowest. values respectively. So " . 

seems that variation in the amount. ofaxtNcU. 18 qYl 'e 

negligible and both the methods a~e. equally dlpeAdebl. 

fo~ '.,te_Ding the avallabl.e 81ft8 ift case of lat.d.Ue 

aolls. 
amllea- I'ssute wan obta1ned in case of the 

alluvJ,al eolls of pot' expedment. So thls p~es that 

beth the methods (1) Nfi4- ,D1tblaCfte' and (2) 0.1 N KCl 

eX'Notion methods a .. e equall, dependable for ssseseing 

the available lift. in both alluvial an.d latad tic soils 

of Odsaa. 

Iff"" qf Nf,UU ley". 9' ape gp the pH VIlli!' " 

lb., "'I' at Plfll"D.' "!iN weI! 'it !fI'.M, §ella .f,. MID" of am Cm AI BtU Jaflll!i!QS ' 
'Die pH values aq Hcoaded in Table XVII. sOll 

pH values meaGUIlN Uftd.~ tble llWestlgatlon (by 1 • a 
Soll • O.OlM ClCla) w •• 8'1'OOi1, aaldie wi til 8 pH 

value of 1.18 and the pH valu ••• d not va.., ibi'kedly 

'&-om 'rea'm",' '0 ~'ment. _epH values ., dlffe~en' 

1w$15 an 6.20, 6.34. 6 ••• 6.01 aftd 6.23 8~ '0. Zl' 

Ia • Ia aftd Z. levele 1'8speotlvely. Thi.. indicates that the 

pH value. va" wi. thin .. I'lnge of ~.03 to 0.66 at, dil'e:., 
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TABU XVII 

EffECT Of Dl'FiaINT TRiATMiNTS a. tHE 'pt' VAWIS 0' 

lOlLS APTER HARVEST 0' CftQP ~ 

Levels G 
$1. zinc 
No. .ppl1ca tloa 

1. lb· 
a. Zl 

3. Za 
4·. Is 
I. '" -
Means of level. 
of l.lIIl8 appU-
caU. 

I fJ •• Ii I it' 

'ield &.pedmea, 

lat. tic aell 

ane of aiDC lev~le 8ftel Meane of 
levels of 

10 '" x,. dnc 

ttp11ca-• 
e.18 6.a 6 .. 58 6.2 

6 •• 6.1& 6.08 6.3 

1.90 6.10 6.&8 6.a 

D.II 6 •• 6.10 6.0 

1.10 6 •• 6.13 6.1 

1.80 6.21 6.19 

.. r '._, I 



levels of aloe ap,llcaUon. fh1e gi.ves the l'elaUOfteh1p 

tbat the val'iatioo l &\ quite nqllglble sed alae applica­

Uon bas no direct effect 1n incI'ealsift3 so11 0 pH and the 

sligbt i.ncne se ift pH may be due '0 s.ubeegenee of the 

111 

s@ll Which creates e favourable atmoepbeaae for J:educUon 

of the dlffezo.t coq,onents of soll. With regezod to levels 

of lime .ppl1 cation 1 t, 31 so seems tbat the vada tioa 

I'ange is Inm 0.02 to 0.'9 ID&dmum. Thls establlShes the 

, fact tIlat 11me appl1catlcm to lst.1Uc 50115 bas Rl)' 

lnfll1umced the pH markedly. 

"'"IMllty o(ZJ.llc wi. a'rtisu1ar I@f_un. Se d ,,j 

bflY.'M by u'm1M 

By clote o'bselVotloa of the data ,.asented in 

the table xvn '01' pH .t 1o~ lu.ced by limlng and the total 

818C and ,&\vallable zinc cooteD'ts of soll plesented 10 

Tabl.;~:XV·: 8Dd xvr l'especUve1,. it cata be 'OUftd that the 

total doc content .e" fouad to "e bigbee' at Is level 

whelfe the pit bas 8ft decl'eased value of 6.01. .mll;a~ly 

at,Z4 level of int.1:80U. 81 ttle soll pM has be. 

dee •• sed to D.10. tile l!elUlted aVlll11abl. alnc iD,botb 

\be metlloda was found to ""e bighn' among all the value •• 

These poults lfldlcate that the •• Iiebll", of zinc 

lneceases,witll a dec ..... 1ft .j)ltvalue o,""lce • ".sa 

lQ '.,. of thela"dUe eoll1 .1m was •• Unetly 

noUHCI •.. 
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CoJ;Jre1ati.,Ji~ud1 es of '1 tid S.@!lIPftDS 

'l'be available zinc Gontents of lateritic soil. 
o 

dete:rmifted by two methods, snd tool aine conteftta of 

the s011 aft.~ halVest WGI'G cOI'Z'@lated sepal'8tely ,with 

~matter yield, total uptake of aine .1n plfJ~ts and pH 

values of th,s so11. Also the uptake of zinc .by plants 

aile cos-~ola'ed s~~atelv. wlth the drymattel' yield and 
. \ 

pH values of the eol1. The grain yi~lds in CBoe of 
. . . 

leted. tie eolls are cOJ:relcited sepe:ratel, with dzvmat'e. 
. . . 

yield and uptake of aiDe. The lines of l'egl'0ssicm has beeD 
. .. ~ . 

drawn .in R,s. 17. le, 19, 20, 21, 22. 23 and 24 end the 
o • ~ • 

, . . . ~ 

ltesul ts of the oo.nlaUon studies bave been p.osfIlted 
:, ., ". 

1n tile Appeadixtable IV &howing the dlff.~.t conelaUon 
• c, • 

coefflcient (II) val"es. 
. . 

Sa.uJ.aWfl. @dweSQ IShl and Anilab1(1Zj.os bJ Twa "''bad' 
wi» #h' pfJ !l!lJAI@, Of "hd.tLc SolU 

'lbe following •• rel.tioa resvl ts have been 

obtained: (1) pH and D1 thlzORe _tractable 31n, as-e 

nega~Y.lv ~ not slgnificantly co~r.l.ted with ~ =-0.139. 

lb ... eg.eeGloa line baa been .... in Fig. 11 whieh showl 

DO l1'ilnlflGU' relationship v4tta dltb1 ••• ntncUble 

aiDC and pH (2)0.,1; H ~l(a ellt~~ctod dAe and pH have also 
" . " . 

IbOWD a negative aDd Dot agoiflca"t colfl'elaUon witll 

•• .0.2644. Reg.ess!on line has been d.rawn In 8g. 1' •. 

(3) Total dne and pH have it Degat1ve and DO' 81gnlflclnt 
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co~relillt1on with &' = -0.149. 

the above J1Gsul ts indicate that both the tota·' . 

and available nnc present ift solI. tbc\lgh possess a 

negative relationship wi tb~ pH, 81;1.11 tbGi.: zelaUonshlp 

is not significant. From the negative values and '~egn­

sdoa liDes. 1 t can be seeD that the ,availsb!ll ty of drac 

deerea sea wi th an horea ae in the pH value. 

Qarwdi9D BA,. M .. N,LZM' eod Availabl@ Mosby 

bP "thY ••• the PIX!M'tog! Yie14 01 .th@ OR lD 

Latgitle Sol,. 
The loll owl 09 cOJ:relatioos _til .ffeZ'GDt 

vad.$bles co~rela'ed as stated above ba". been obtained. 

(1) Tetal alae aDd cI~tter yield an positively and 

significantly co".rue'ad at 1 " level.' slinlflcaftce 

u4t11 ~ .. 0.421 -93 • lbe na.88&1~ line bas been m. 
10 Kg. 20. (2) rm.,- D1tblzorae extPctable a1". and 

ctzymetter' ,leld a:fa \1150 podtivel, del significantly 

coS'~elated even at 1 J levu of &1gDlfl cane. w1 til 

II • 0.895 .... The nsress10a l~n. bas .,.. Qawn 1ft '1g.11. 

(3) 0.1 N HC1 ewt:rachble line and _matte,. yielder. 

also poei.Uvely and dgoi't.CBftUy co._.let .. at 11 level 

of dgaiflcan,ce wi til It IS 0.438&. Tbe ~q"$s1OB Une 

has' been dPwn 1ft R •• 18. 

Thes. cOJ'platlons 1Micate the c1eaRdt fact 

tila' the .,ma'tte# yield of dGe ClOp ie blghlV UGpM81blt 
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to Bino a~pllH'tlon and lncil:eaS8S wi th the inCrease in 

the total z1nc and available zinc content present in tbe 

s011. SidlsS' aresults were 'also be_ obtained ·10 alluVial 

0011s. 1h1s gives the idea that the Ippllcation of zino. 

1ft lat.eritic and alluv1al sol16 of Ods. has a deflnlte 

Be1aUonshlp 'to conee' the dnc hung •• 10 caGe of the 

higb yielding ftce czrops. 

,Q.qpel§.t1AA B,et.WMP She Toyi and Aygllable Hos "jib •• 

rAt!! Upjilt. cL~ PJJD.t' lqcauofJaSU1!lc Spua 

tbe following 1'8tWl ts bay. been obtained. 

(1) Total zinc 1n s011 and uphke of dnc bv plants are 

pod ti vely aDd elgnlflcantJ.y co.relat.ed at & • level. of 

sigftlflcarace wi.th Z' IlD 0.300. Re9nsdon line bas be .. 

Z'.l'esented !n Flg. 24. (2) High co~"latlOft coefllcl., 

betweea uptake of aine to plant. and avallable linc 1n 

aoll bay. also beeD obtained (3) 0.1 N ftC! edPctable 

zinc and uptake of 7A 8&"8 posiUV$ly aod dgnificantly 

correlated ., tile level of 1 j' . tignlflcaace wlth 

... 0.541 ••• 1ft. lI'egtesslM liAo bal .. eera dRwn in nt.lI. 

(3) NH4 • Dlthlzoae ntlonable zinG and Uptake of alae 

.~. 81so ,olid.vel, 88d significantly coJtnl., .. at th. 

le.el o. 1 '" significlftoe wi.tb It • 0.78. lb. HI read on 
, 

llAe bas been .a .. l.ft 'lg. 22. 

'I'0Il the 'b~. I'lIwlt. of col'~.la~OD .twA.s, 

" .... that th ••• 10 ulO cltflftlte welaUonehl, of the 
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Upuke of doc 1ft plante, wltb the toul and available ainc 

p"sent 1ft soll. tbsse sre1aUonsblp indica'. that lRcl'ease 

1ft the level of available zinc 0.1" total ziae sMtus @f Ule 

solls tAU.Sed ~e uptake of aloc. Tn. same ... eaul t. an 

also found in \be alluvial soils of pot experiment_ 

&irE,lIMp Between lb! Apo yPtu' and DJ:y.'~" DIAL 

la +"_"9 ,IM1 sf. DIAd •• tl""" 
No slgnlfl,cant col'relaUOft was obtalned bet.weeA . '. .. .' 

uptate of,ln. ~d dJymatter yield 1n lateaUe solla of 
". .. .. 

fleld u,edment.1be poGltlve co.relation lndicates that 

\be day matter ,1eld lnCl'ea&Gd.w1tb lnClfease in Uptake of 

ainc in p18nt. 'lbe llfte of &'e9&'el1lslon hes been aa_ in 
'. '.. '" . " . 

Pl9.19. 

&Irtd." •• -UP tbft YaNa pf aDC apd pH Sf B.ldls 
SM •• dB Bdd 'mwlDa' . ~ 

fbe pH and total .. take 0' alne a.a fton-slgnl'i­

canU, and aegaUvel, cor",ated witll .. • -0.208. rus . ... -. \ 

negative _elation.'p Indicates ttaa'·upUlce of aino 1ft 

dee cnp 1.c~.I.s wi. til aD deonase 1ft solI pH. 1b1s 

.. e1auonahlp .. 'lee'. india-.oU, alec the aVlilabiUt, 

.f al.o. If pH will be d .. :ra.sed, then 'he~. 11111 Ie 
. . 

inc •• sed avallabilit, of dna .., trblcb _,.,lce of 2ft 1ft 

plant wl~ 81,. be lnCI' ... eel. 
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aId Up"b •• f Dps 10 IiRW 'lQplmps 

(1) 1'be corzoe1ation of 9181n "e1d and ..,.,t. 
yield tu!'e Rot slgnlflcant with ... 0.2466. 

(2) Oaala yleld 'and uptake' of zlnc a~e dgd. 

flcantlv aftd poelUvely correlated a' II level of sip. 
ficaAoe wi ttl I: • 0.493. Rog:esslCft 11 ... 1& ,,,esented 10 

'ii_ 11. 

'&'Om tIleso nletlonGhlp it can be opined tha, 

tile laceeasa In uptake of doc by' the' plants lAcs-eases 

, Rot .. 1., dey _'ter yield but al80 th. gdl8 'yield of dee 
. . : . 

c~. HeRce, uptake of doc is 01 •• 1, correlated with 

clzvat'u. and 9z818 yield PI'OdYCUon tn ca •• of both 

.'lu~al and latelitic solls. 

ggmpa,lMlldag tbl CaEEdltl,.. epalf1c1aS pig'!l 

,bY,,,,, br Sht .. ."'Um Mt.!:b.a.U 
(1) NH4 -01tblaoo. nt_etlan and -(2) 0.1 If ~ eKtncUoa , 

method. 

80. the methOde ztesulkd big11 col:~e1at1on 

ctOefficleDt values ill cas. 01 d.,.,,_ yleld ad tlptake 

of da. whi'* an pa91 Uve1y M' elplflcatl'ly colIl'el,'" 

a' 1 • level of .golflcance 1ft both the aof.l. I.... al1u­

v,al aad 1 .... Ue .... ,. in pot culWn and fleld.,ul. 

men' ... ap •• ""e1y. 1hla eb_ til. &1 .... Md ••• th., 
ItO_ the aetbods .n quite d •• ellble fe:r •• 'racU. of 



available zinc from alluvial aad late-,tic soils of 

0:1 sea. H~eveZ' by close obselVation of the values. 

it can be noted that 0.1 N IiC1 ext.cUM math" bas 

glven bigbee' co~relaUOft ·coefficient value 1ft al1u-.. " 

v1al soils 0' pot hpeS'imeat in both the cases of 

uptake of zinG end dlymatt •• yleld. Sidlarl, 1ft case 
. ., 

of lated tic soils of field _mmeo, tile 1tH4-D1 thleon_ 

extJtoction method exblblted blghest 'a-' value 1n both 
I 

ttle Uptalee of doc and _matt_ yield. So .. t seems 
, .. :. 

that tbe 1114 -01 tblaone method 11 • good method for 

avallable zlDo assessment in cas. of lated. Uceoil 

wi til •• 0.191 SAd &' • 0.78 wi ttl "SPec' to dlymattu 

yield and dne Uptake zoespecUvely. In caee of alluvial 

o011s, 1t seems that tbe 0.1 N KCl ext.acUon method 

is good 'oJ: .a'nctiag the avallable zinG frOID a011 

bev1", cO~I'a1atlOft coefflc1-ts' of • • 0.&89 oad 

•• 0.410 wlth re.ect to uptake of aiDe and cbymatter 

yield "SPect'.e1,. 
\ 



CHAPTER V 

DISCUSSION 



lb. I'6lyl to obt :';~! f:rcatb& !rwOOt1~'ittt~n$) 

01'0 d~m;wsGOd bdotlV in 'L~1& eb~t~~. lbo "~ults of 

.the pbyeietJi tnd ch~!~61 .analvai5 <?f t~QQ oolle Uft\f\~ 

1~"gut1oo hovGiloonplrJJsonted !til Tablo tv ~~ " 
~t)spoetivolV. 1he mecbanl~G)l 8tlalyelo _ efl' t..~ c-o!l$ 

~tl~ that tltsi· a11w1Ql~oI1 lOtted is iO~ t.ttU~ 

sendV' 1~. 1ht11t)tGrlUe seUs of dlff9~t tJll~G , 

eM be' e~} •• Gd as ~dV elev lo{)tft 1ft t.tuw. 1be tr_ 
SGU ~ of Kcr~lf)tt.t (jievlet 1$ lcq D.fld 1s, ~lCc~e 

t.o!\'~ad $eMv l~. The. 01!w£.tJl coil of t)el9d.u1t~_ 

viJLl~Q !G e..et~v e co-. t_utr(Jd'lt~fldV 10. 

seU ~l,* ~'8$ tsk&n tOJ: pot eulturolWdY'" 1bo 

i.:tt~.UCi $OU of _b.3'~. uStd for field Up~Amefttt 

iGi of loamr sand textun. 
a._cd ~lyale of til" MUS :a;~alQd thot 

aU the lOlls ~e'Pt b'.oek~oI1 ... ~t~6tQ1V ~le!c 

If!1 nftUR. Ibe bltJtdt .11$ Atft fleut~-ttlln ~n. 

ti~··~ pit b,ging '.11 t,o '.~, lh' ,~ll'uvSal tIlL' UUtt t ... 
pot .,,~~ te acldi. witb • sit of & •• \ftfiftaa 

:ltDt .... Ue loll" • field _a.~' Wbf}' tGt~_ It 

(.Citl"V ttc!tll.; C '" ,t.U, ). 
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l~l ttrMl coiE $ U$OO &~(lV~ QOdlll1ll (t1lt~ ~ 

o~,m!e. e~~jon~ H~\1c~. ~ed and bleek tZed.la ~ rieiaoJ} 

in m:g~ni0e~ 6G· e~~ to o·11w1rut m1(!l latel'1Ue 

oo11s. 
~o eoUon oJ«~Mnge e~9"cltv ~ blmr:~ ~u 

!,s O(()~ then tb,) ,111ovlQi.. ~ oodlet~r~:tl~dls .. 

1bo black soils bewo ~ ~tt!i" ~ illlto and otmtmo­

t""SU.llen1to ellay 1IDln$l'~. 

iii" 011~ ejltfQDriCG in the) C. fl.C. of 

ol! ~ oo!l~ Mytl;o duo to th(d.~ Y\~B1Qb1,Ct ~&lt$ 

Gi' dllY end ol:E)fJnle mattaX' CEmt~... 1tb$ c.,a.e. fd' 

lj!lUVialt lDtcrit!t: ~ :rod soUl lW~lo the 1~~ 

tbot tbeooll~ e~ mwioudy mrj~ ~~tod wi. 

t~~ ·~os duo to h!gh ~lt(ltlrm m)d l~'1ino* 
. . 

Tbo ~ .of tqft:l MtltoOeft content ole!! ~h. 
\ 

sd1G ~ 1.1 wtlleh rtQif 1)0 attdbutc-d '~(!) th~~ l~ 

$l'gan1c Qet.tolr fCcMtent,; 

the wl!il~b1e ph~bnat~ ef blad~ ooQ 

WDO. h10"3l,' tbM tbf) r<:Y$~ tbrH g~o •. lUeo !t 1. 

~oolWGd tJ!~41t :led ~;nd 1.t&;r!Ut &~Ut) ~" ~t 

in ws&l~ble 'd\ eonttnt OIlino to its fUltion An 

eeSd 'GOU' to (l 1111'~~50 t:tat<,rwt. 

lb. fUt,bQ.~Q;J!)llt ~a.leluiD Qj !:.Jlnek "oU. 
t:1.~ f~ tG b:l hloh-r t.hM; otll::" ~nd 1_~ .. unt 
\V,')l\ fouPd l~latfldtio (~NJ .WtKt'~11 •• Al~ ibO bl~e't 

~ t" txCbJ~e~~l" p.Mui8!&lUl ~.,ot .r;(J,.Jlj! i" blaek 

_oil ,eM. ·l·('MIl:Jit In ttl1wl,81 .11., 
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~e .tho p:roaunt ntudV tJt.!S doa19nod . 

it!!) 1~i[)8tO 'tb$ ~etpMSO ~f alfle ap:,11c3tlen fc~. 

"~S!~r v1eldi~j paddy. it was tbouoht tbm tbo 
Gv~u~i6<." ·Wi ~l tot-al ~~ avoUo.bl0 tdLftC of 'the 

, . 

selic of vStt:lt _crtMCO. ..,.' 
"JM.o'\:l~inil't f.'t;~tm" ~ .~I.") ~MA416 AC ~t~a" 
~~~~~~ 

~~~j. 
f_>l tbo'!riVGati/J(}ttcn it \;JaG f~that 

th~ lm:odtie 0011$ of 0Jf1~~ ~ont,'ifi 49 to 00 ppm 

. tGt~J. '2100 tt~tb o$n $V~1r. el./~ pr;s. $Smilo~ net4te 

h~ &1" beo@ lIfUpU.ted bV e.$.Ia-ppo· ot ~ (196@" 

'bot thotfltcl dI3e emt.l;mt of I~Gr'tle sl£)lln vad~ 

f~ 40 to 114 ppJ" . 

1b\t alluvial soIl~ of ~i.u~(Jt contaM 

3ni'D prJI to &l ,we toteJ..31nc with ~ wote\;Q 0' 
Nj!~ ~ f~ing doo,utus of uPlmd rutlw!1$l ~~ 

of u.'.,. AQ~t.WalI.· ( lta.lt64 I l'$pO~th~ 'th~ 
~inc ~~ ,a-~100 'j~ SI .. ,4 to 1m.a; ppm\,i W 
tri; 14 ( ,,.,, (;1.. ~rit.td th<lt dlwid MUa Of 

0.111 .. OInt.!» t\O .,. -"4 lift&' 
. S., .. ,of -* .11 the totd dft·c «oMa'" 

1$ l:J~ruS GO HfI- .kJ.. et .. (lMO.) tropo.fttd that tb'~ 

tot.l dM .. _tlnt.f vizwjlft M toUt .'I'!I"O~ f~. 

34 t." ~"'i 
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Dloe~ ool1e GX~etr3 ~1@r tho otutay eomDift 

4~ f)JE tao 4O.?J> ~ ~~ 2$.nc ~Jith 00 WOlrlj'O or ~.s 

~ • to1 0'" e1 ( 1006 ) ~oztod th;)t '~b" totol 31m ' 

eootoot oE or:!eoo Is 69 to 14 Pfll in ~nq;" af ,~!ook ooOe. 

~1.:'lg,)[~()O ot 01 ( !* ~ 1'0000~od that to'~ol ~nc ~,'Gfttfim 

M t)loET!ll ooils varioo f~ $0 to 1~ ~.whic~ eo~do 
~o ttlo ~ultc cbtoAmd tmdet tEllo ~o;tltJ{ttdtoo. 

SGt"anOi'wtI~ ( I.~ ·tI ) ~,,!t~ t~t)'~ ~ifl~ c@nx:cnt Gf . 

block cott@fi aoUa "an,ad} f~ 14.3 to 619' pta. tilsndw 

Gt 41 ( 19'00 , aleo {Jot tho 1Olri1l~ ~ltfJ in b1~t: tOils. 

of f~13J.ra5tS'0:. 

'1:18 ·OO~d 2!rle cliJnt~~ ~~ flf'JQSt!.a, ~ to 
00.00 ~" w!.tf:, en ~:re:9a of 51 .. ~ L~ 10 €W!SCt ~ o1!~a! 

eailtlt eA.-~ ;in ¢aoo or l~~Uf~ aoU6t ~.oo ~ 

in etfOO of' ~ 06Oe. oM ~.:m ppm ill blaek &o!lf}.: 

~(JV(J ana ltOfVOJl ( lfiM ) ;~m~ wt by entllvd!~ 

41, soilG ~2o~~1n:J f pnfl1o$ tr'~ dlffQ~ ~~ 

eltmtlUe ~tm. ci Pt.m3Db th~t tetol aine cOfttent Vtg9d . . . 

f~' 18 to 07.00 fl. llJIitb Qft ~V~lUje vcJJ1UQ f)~' G4.00p~. 

~tit&y ( lW! ) ~ftQd tho totill dnc 001\toftt of r~ 

end lntl)dUe 1~ll. of OcilIPle to ))e ~ tel • pPlI" abdn$ 

C!95! ) IOP-'OO tja()t Oft Oft ~~v_.aoe ... ~fJill eont~t:M~ 10 to 
sro PPI totel zinc .' HibbaM C 1940) ~o"iJd t,b,\Jt 

eudacQmtU. contain _" total clnC end utrJ:4tCtabl.., tlne 

t.hD~~ ~~oI1.t 



Tho i;ot,)l 1~2,fte e01,'"itont, of d1*,i·o~ 9~$ 

oC e:3itlo m,~ bQ rotccl (1G' OO;JO~1 
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&nto4fltle GfJl!7 t111uvtvl soU 7 ~QiI' 0011 7bloek Ge!! 
(Sl.f:)5 ~ ) (51..1fJJ i,')pm) (~.S@ p~) (t;G..m t~J) 

It 10 OOO~ t~)-=)t ·tGtnl ~ine eont,ont, t!loO' i@l.1 in Cna\? ·(Gf 

;rod m]{J blaek ooftl0 ';n(i h$eJb in 'leOti of ,»,etOl:l~a¢i Q~ 

allw,,~al s0110-. OJaU~ rosult G ilnw:) 0100 0000 obtc,inod 

tlV r:!ooO~lro ( 1004 ) tbtlt vory ~hlV t~Mh~{X1 ~ 

!OD~lOd fo~i~Q Q!li(lfJln alld ultlool.o C ~od, eo~l .. ~ 

5WrJO ;r(.l(1 soil- ) tbowoo I'Ql;'lt~hf'()l, lGIlJ tQtoJ. !lne 

~utont... ~a~@tJ ot 0.1 ( ,~ ) ~OltiJd· tbot tb~ 

!otO!i.tie ~1G WON !'lch~ In 1.01',411 21,m, 00 eo;:.p~~ 

~,;i.t;'~J "i~:l~: ~~~<~ :J51d l):t.o.ct: eoUt. tvn~n ~n,J~:~'~JO (l~) 

barJo ~!ill'!O ~ortod tb.ot thQ lat~mt1e 8Ql!s eG,nto1n 

OO~ tot~l doo GO e~aJ!'CiI' with fed 8t)U.~ 

l\ltli~*_~~_ 

1be GV'tJilDb1Q :&lftC" eehtGftt. OJlmct-Qd bY twe 

d1f,!:"o~m~i& .,.. p~ol;ntAd 1n fa~'O' VI. ~o"dlfifJ 

~n tbo type of .U8et~ UfJld t~ w~l~bl.Gmi. In 
iMi!)n tSOUe vmod tr., I ."C1 to .t. pOl't:~ ~JI -'1lion. 

s.D, btlftQ •• 1tSpbe_. ",Um, c.ll,tIft; of',. .lut1on 
JDhmH '" .Ulbrita with • u1S.' ...... l the po1itntl01 lty, 

of a1M of the MUd· __ •• con ... aUy be .'.-" by 

_tJ>-.ctiftg tnte : .. lut1 •• 
tlf,- i4.tl •• fJlt.-.act.t ,Zinc' 

.. 01!1iI:.'f.I!IIIIii"~ilIIIl1 .. ;rjL_iiH .. :nJLl'lI 'f"!ilJll!i.· 

... ,Ydlal, lino •• tltr_od br ~,Oltbl.IOt~ 
."tth.ed vdled Ina I .". t. I,W ,.. SftcwM '01 alluvial 



. 00UG \:d.th 00 6vor.oO$ ef 1.400 ~t O .. trt~; t® ~ •• 'ppm 

with 00 ovo~DQQ of 1.&3 ~x:m f~t loteritle qoUOt 

O.'?5 to 1.1. ~ with aft QW~~o ~ 'O.,~ ppm ift 

e,1)QO ;af ~ seUo t'.lftd 1.~ t® 2.0~fiiL.tbon avoe~o O;f 1_6$ 

V~ fGJl blootz coila. 

x~ diff~t 9ol1~,ef ~e~~ !t wno e~06 
t!aot tllo f~~~WWfiQ oxtl'~o10 21ftt v()"lod ~ 

@.~ to ~.'700 ,~ • G~ol VJt 41 (1~ ) :~odad that 

tba Gu3!ifst $0110 bWG booo r~oo to 0OfI'1tliin 1.00 

tf) 3.m PtaO dithlafJfto ~~~t4f'l(~ 2Sfl@. Tho ubevEI 

to1~l()n-~ lmi11cates ~'lt.lt tb~ Ni4- DltllirOOO ~a. 
otac:110 2inC is quite d.nndlJb!$ feB _tllaets,ftO &V_l~ 

blo o.ne •. 

In cooc; efollurial ~ElkU.$. O~, f~ He1 OJltnn~ 

blo dne Wliod 1m d.315 PpJB to 2..·250 ~ w£'th an 
(lt~~e 1M1tio cff 1.24 ppm" SAmROS' ~~t. btiW'O beQm 

Dl·!Jel 8b't.,eiftiJdby ilGnVJol& « 1963. 1~64 ,,*0 ~lted 
Wit t~ O'11~3 ICl ;QXt.r4cttn:~10 .!fte o.f all.uvul eell 

oftJ.'. '811& -tM.n 8 :w~o of 0.1 to 7.00 ~ .' 
In eo,. Of latCl'ltle, 1Icil. 0.1 N' ffc1 6Jtrana-

biG woilnblo doe wdod tZU'D 0 ..... , ~ a.1 ,.. wlt' 

an .ovcurnOO valei) ef 1.31~. 0.1 '1 KCl Mt~ectobl. 
ISftc·.f ~ad 8011. ~mkfld f~. 0.400 ~ to 1.1'10 ppm 
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v!!th tho m~oo vo1uo @f 1.(1; PPQ. Dll.ocft 00110 c@~,)ioc'tl 

ov,::.;ilQble :d,nQ .~(~etoo 'by nb@vo Qott~ ~OO~)OG1 il~ 

!.!~ ~ to 4.400 ~~ t:Jitb an cverOfjO vol!.uo of ~oOOl fJ;,1t'n. 

£~.~'1! ot Ql tl3acu~ t.Lllo Qvo1ADblo ~!~.e i~~6 J:~rJ' ~ 

©:.!4 wm to fj.36 ~ in ideO!' block oo11s o1! t.'!.l). 

Xn d1f'fo~t ~@.11 0 of Or1oco~ ©.X !,j ~:m ~ootOdl 

-~'ffle VDlriod f:roc o.m ~ t@ 4.4o.C~. Lo1 ot ol «l~) 

~onod tbiJt {F"~'l !J tt!! ~trt)ett}blo s$no of ~!Goooo:llto 

~Qd f~oo Ilt2 ~ to 1.0 ~ ~j("b ~ r~~~t.o (l~~) 

~ ~a!f~cd tho G!a!la~ If:'fJ8ulto ttlot tilo 0.1 ~~ UC! 

~eetoble 2!fle @f difforont soilG 01 r-ujrat vcried 

~-~ 0.5 t@ 6.1 ~~ c:b1')tt(l~30o ~L')nd O(UJe (!tw' ) ~ncd 

QioU. If{,)Slulte thnt ~ 1OO1M 06il eant~d ~'a 'ppm 

te, ~.2 ~' 0.1 tJ tiel mlUaetobl0 dM., Slml.l(J:g~ I'GlINlts 

havo olQQ bjao obto~ by Rcoodlvo at 01 C 1~ ). 

C~l ot ille 1~ J. U~;l'Jr Im~ ~::)~ ( IN? ). 
jJb' t)vo!l~b1o :t!ne dQto~t;!ftOd by tt.i@ ~thads !rt 

dg,fgoNt$ ;;0110 of ~ig-GO Vill'loOf~O.~ ~tOl 4:.400 

,~, Rcutaray (1971) ~~afted tho w.o11QblQ aine ,.'" Wd 

()V~ latOtfit1e aeUz ef ~)J;i090 VCt:r!od f~ ~ ,~ e ,Pl). 
Cl#!;)U i8 51~ ( lV12 » ~jotttd t.t1)(! &v811~blo2Inc 

O~i GfDv aolls ,of ~'e ¢1SQtdct vad.ad frml C~06' ~ 
to:t..,a ~', ~1.~ navltc C18 ()!Jtalnad in ~ tmro~ 

e:;r'sUGft bo-tJiJl ~~oo bo,Jn ~{)~OO btJ r!~tlet oi « 1""~ , 



~~ and ~m Clt4al, t~ C Cl~'~ r~sed 

ami '. , 1911). 
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It 1S, ~ ~ blaek eoi1& eMttJ!a b-i~ 

~ of ~~e d¥1e ~h .~ eupQft~tv $Va:." 

e!1 ,~li~ ~ I*a ~ ~ d$flld~ mew 
.~, be We.tMctGd 1ft tbl$ ~. wsbo~ lotm:!t1e. 

el1wiGl ~ !?0d .us ean't)l~ 10·$$ ~ of m~ll~ 

b!9 Ime m·~ mid.tlltainc defiel~' in ~. pl~f!o 

of Qri.Q$Qt., 9h~ aM t<Jttu~C 106t) ~ortard that . 
• ~Ut$ie dne eOlltant WO$ bS.~ 1ft r~l8Ck s$Us " 

1" &ft dl~lsG11 •• In ~~ W the deff~~ 
G9.U& l't 1$ _a~tll$t tbo wat1stlle ane ~ 
f~U lmas 'tbM 3 ~ iti all $011s •• e~t.ttb ,~ Uttle 

~U.· m CO$$ of blltt IoU. 1.\1ck'\l~ .m1d ~ Cl~) 

~ tiln •• cOfItdMnO lfII$ than 3 ppe 

4MI3l1(ll~ ISM .. defleillmtWMle ~ CoM"Wno 
, 

8 to 6 RIA ~. mQdu~y ~'dent. As p_ t.bok 

flntW~p it 1. d~_ th~ ~ IGllt td~ fll' t~ 

tlUcm .. d(Jfi~ 1ft ~IJ)U.l. dfte. 

_ IOVU' III u$dJl*_ ~.1~. \bet" . the, 

' •• lou for tH.- Dlthi, •• .-.ubl. alac ._ Mft 

• 1.", dill. 1ft •• 1tu4lG· to tho Qil H UQ. .t~~: 

tt~$ Ilall ad ~ iwrtt M vrd.tlOM ~ ~ 

twa ~I. r.,.. tMa 't ~l' b$ tlllft'" ·thft b.Ith 
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tt~ motmbtldG ~ _11V ~~Mlo for(JQQeo~ $I 

ovQ118blo aloe ofec11s fJIII Mesa. *~~ ~ 
l1!wllVG Ii. V~1Y el1~t iner:¢)aeiftg tI'cnd \'it1th 

1ME.~. O1tRd.s~01lvoetl@n ~ CV'~ 0.1 N ~ 

, .tJ9ootlM rJ3thod 11ft eaee of all tho ~U0 G~cd 

~t ,block _lU,. Ie ~oo or blaek eoils 1~ ~d~ 

of d1tb1~o ~t~nblG i1$lRc ~ 8t4;lift~ .~ 

0.1 i~ riCl, _tl'.oot(J~e aiM ~eb ~&.;"_G ,t@ ttt. 

~tG ~ft,tJd _h~.od aM ~3C J'" ) • 
• 0 ~tl m~ th$ e .. 3h~tl~~.ffk:i_ 

boYe be. &~p0tidef!l !ft 'ible" m. ~ the e.~on " 
studt_ the fo11~ ~t$tloneM.fJla 'of ~ am (JV~ 
ble dMr.fltb gM. ~ of or-ganlc e~ " c.S.C ... t3nd ft' 
cia'1 tk~obeQft GbtliftO(l~ !be e~!3tiM 'b~ tot&! 

tThnd ovtdlat~lG ~W ~\l cl. IN:1col'ded. 

aU 
A fWOcUvo'!tFjnl~ieDnt ~otlMata'p « .'., '~5M' 

wao£.M M ~'1Ntl t~a1 Ilftl CiM pl .• out no el~~ 
£.lecnt Q,8ft"411nU«a botwotmP'*-cnd lWfjil~l o. 2lfte 

~~ by two eotMdl l1Q,:JI obtdntd •• U~~ n~ 

bWe· ~ etdmtd" as. __ tmdf(e""u. 'I.' ) 
~.Jw' ·Mld DH$ C IH4 , f. •• ~d.1lbl. d/le, .. 

ftdtl lWOdlw ,_t-..lttd,tf:- ftlat'~ WiC£itau 

'tJWt '_I~,'l.bJllt' « dM _IM" __ ttl ,~~- In 
pH value._ 
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A,o~t!VG eonoJ()ti~' bara oo!~ ~tD~ bQ~oon 

C .. ~Co,ooo tho lWoUl:lb1e 2~,* Rold"~oosb'p, iG dlijn!fteMt 

tilie!i C>.lrJ gel ent~~blo Z!M C ~ e @.ooo ) bQ't not 1!~:Jn!?1· . 

e~ \~ tt1 iJ,Zij- Dith!sOOG 4mweetDbllog!!nC • lil~G f£m5:ltt'(}Q 

ogme .. ~t c. e.C. eOaJ:lO to bo tl .~. ioolcoW!t f~ (l~\1It}'lob!o 

u~a eoatololt raf 6Qla. ~1~ i'OGUlto hisvo fbo;;nd~ri:aOO 

OV f~J'6V C!i111 ,~ 
~~ .. ' ...• ',f;! !!r"lit)L'lJ! 
~~..,~ 

~~~t£.G.tle£lll.analvo!. GtlCW~ tbat UlON h t'l'lto 

e~letont "Git£w n1ati~~Sp ~ ""-1ii~o ai~! 

toW' 3loc ood ~~k motte.- cont~. 
At t)ooitlv1:) cfigftl'.lcoat ~~elDUOft (. $ o.~) 

"/tllZl f(r~ftJotwO<llil ~Qnic es~\J:On M1d o:.l~r!:d .V(;cta!)i() 

~1ft(f'., A podUW but not doni'ioont ,e~~~;i. «~.a.) 

gllG.~od ~~en"'};''fJl''J,e CQIbeft QJld t~.' IlltWaooo 

."ae~ot:iQ I~. ~l. RsultQ· ~'cu~d - br 
O~ ot d( 1;71 ). r~ and ~tsC 1_', cq,t~ ond 
,Glngh() (19)12) •. ~ C 194& ) .. 

'!bit') nwal,e the 'a' that e"al,labilttV'of 

dtlI tf.f~e. dtb ~,). itiOf.fJM!o ~t,to~ ~\tom in 
tt1lo ,Ofd,l 41" ~JO ttj~ tol1~ .~~ 

'I' ~ coMdntor o)iO,<;1l1. at". 't~elf a!~" o~ 
() h1dt(iJt ~lf1t til itlDe· not ~l\Ir·1n $Ctl bUt 0110 in IOU 

~()Iut!"~" fort wttN avalla~.ult' C¥f ~l~ t. tM 'pl~ ftotG. 
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(U) ~ GV$lvGd by ."anlc matt. d_!tlCt.! ~ln. 

mttU~ ~I!lto~ nnd t~aG et;~~Q dd C''a~' ~eb a 
~~~0: ft. dee#()~ tn soU pH. C!U) ~. ~.~ 

j 

ed~ W~1s Q9 teiftOl'lc. ettrle. md<m!~ ~ oalle «1~. 
l 

~ fif.~ ~oo.tcd ~ae ~ ~~t!m of! o~anSt) m~2t 

to ~~ soU pH wsWlUni;J an '~DWGVDilobU~ty fJI 

2!~ 

~t otd C~) ~l)adhr$- Adblk&!i 

(1~) ~ 01 ~ Q)inloft. 

k 
~lQtS. ettKflesirid1euh ~t 't!)8e u. 

d.~flceftt C08$lottM ~,fQ6ft Uw cl&1 eorat('.M ana! bo. 
tot~ Old .. waU;eble sine. 1SmU .. OPlnlen ~ .e!$O beQu.l 

~1lQ_ .. D~"rv8 and ~fJudi (.tty.'., NbS. .~ 

~ (~,) Mfl ~"l$NIJ.M~~. C&OfM'~ 1bi$ldc.m. 
to b~~ that cl., alnIrde d,GO ecfttdbUte tow~ 

thO llVdl..u&tv of dnI 'in odS 0ft4 dM tJil ,~amt 

dIN' m1nuale 9~ In tta-ooll hav<t aft . .,~ 

~tlM_ In thf1 wdltAblUty ofdflo41 ~ tttd 
\ v_ C'97J) *~ b ~ -.:hal ad ~ 

tJVJlad un. _ ..... 6d the ftdlaJ)JUty " d. 
'lttsdlwtU,p_~d g .. ~ til ,Ut., ct", _ ~.* It Idt*' that ea., f .. ~!. db., ;llfJ, 
mt _ma 1Oi, 1ft 'b ._11.11ity., .. 0 dttIi ~, 
" ~ .~ q,.ol.!y · .. 11 ottd; br ...... moob:~rd. 
QIt AU day mlflltil." ~.ay • ~ .... , •• 



m~olont ,~ .~ 1nCRa$l~··ttle ooion ~e 

~~d.tv .. It may oo~ _tm~ B!olGS i~ the ~~l 

loyGlr. ~ e!eo rmlY ~l'oce m~ !lt~tIbt. ~ 

~oiUo..1Q 1ft ~ ~~o of tJw CliVGtel latti. _ 

!fit ~~ be ~t.dly ~aaed by ~. ~ka. 

~~ 
1hooo 10 pdtlw am dt}Difkt~ ~1~ 

-
bott1&en t~ll Md a\?~ab!G .:dfte ~eted by ~!td"m~ 

extl'aet0. ~*,. S p$alUw ftOt ~nf.fle«mt ee~latim 

wo .~~ with 0:.1 tll!tl Glt!~e ~w. tik et as 
Cl~) ditalnod c ~Giltive.~il1floetRt co~aetm . 
~ totd lino _ uvae~e ~ ( ~ .• 0..914 , 

A'I,$Q fii~ltJ' ft~ltG bw~ b~ ~_ by Dlv.Nft. et aI. 

(1962) Gupta tm$ m.~ (1V11). t~ the' po"ttl" 

.1~!._ffl_flQ. that" W1ttablllty of .$ tn~ .. 

Vleld md upt~ .• of· ~IM " bltb ·,1 __ · p~ 

('dJeJ I'MMI tb&\ 8QC'h f~ct'" It·Ml!,~ and _tltlfta 
" . 

d u... effect •• wlD"bW'.,., Vlid_· level$ ., 11M. 
The 1:",_ of d~·.' ~ to -.I'-"i •• f dat=J .. 

~ to'tAut ~ e .... of tnd .. $V.llel. 

da1. m CMe fit Nth e. ail.' *'! •. dlWltl .ftd l.de1U • 

., 11 ..... e· _dlo· t:Gdtl.· '. ea·"II.. 
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~ ot 01 (1962) 01. f~ <<It. thft ~ ~ to 

a!oo aWJ~lULeotitm ~d the Gdl ~n~ 10$$ ~vaD.l@ 
. , . . 

dRe. SWlo.~ ~lta hDveliG~ b~ ~~"by PWtai 

(lOO1)t ~~ ~'~at ~" (1004) •• 0 cffoeUwnt&s 

of d!f€~ lGwle of alae ~pl1~et!Gtm 1ft CQOtD tAall.lv­

rial odl t. both tlAo ~~~ ~@ft oofi tet.tl 

~w ar dftC is (}Jf th(J to!l«llWlfto ~ tiNa" •. 

ta 'T: '23 tIiJ%4' ., t Za·~' 1,\~ 
1i1DSo tJi.owe that ~ I~JV0.1 is _~_ ove. ~11 t"AIlIt the 

~cotioft(/ll ~ CI' ~ ~. (Z,l _d 10 ",Cf;' 
00 woU $i 1.1 "m ~ .., ppm (I,' blJl~~ to tw:Q 

diftf~ ~~tO e:ddblt 00'AUel pe~omatnc9 both in totd 

_taka @f ~1n~ mwJ ri1:v mltta9r yield:. ~€..~tool, !n 

e~adsml ~on t~ two , tba lat"g1ll" ~JJ). ~ ond. 
114 C~ to be GupG~;lH OWl' t.b~ 10.. r;Jf(ftJp !,.Ct. 

4\ «nf. '.' 
In (V$0 ,81 lotodtic Mil the of~e'ioney "f1f 

«9iufGt:Gnt. lavall of z!ne l~ c*' th:~ fol1~M 'ei~once tn 
\ 

... \ . 

811 eOtiOfi ~ dgy mottOJ' pmdUetlM, t-otal up~~c~Qnd ~I'B'1flJ 

"sold:' ''"4 7' «~"e l. 17 C; e .~) 110 
i 

1;1 Ideaus ·thd 2. « 20,., P~tteupflf'. 

tN$~ 011 'tao lweJl .f ~tM\I' ; 3M, :f4 ' .. ppa \aoo ~q ,., ,I 

level. Of ~ b.lo~ '0 .. ~ ·Ib_ D1II8"t .tt.. 
8(",1 "f'I~~,\,'fId •• Uul,!.! _d ~ (I pp. Ifid !O!\P.Pe\J \} 
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lovol0 be1otnO to ~tJwi" O~p hnvlnO ~al of16eet. 

l\~ all ~o f!rct ~ 10 uupeHtr)¥"te 10(;000 9~. 

I~ C~(~so.@ ~"JOOfll 'tho _ seils 

i.o. lat02ltie Mlti 611uvial !t 1$ el(!ull'ly i~leGted 

tt)ot ~1M ~o>li~aUoo d~m.tOl.' lQ~Ot1Q tilo dIy' 

mottG!r yJ.old. tote! uptt)~lO of sioo ~OO Qf,'~!n yield in· 

&"'eo 0~ ,ira botb tbg soils. ~d ot 01 «'1009 » 
cbtoinod lfterroaood yiold of paddy byop&1iioatiorll of 

dne. PUld « 1967 ) ~ft0d c1mU~ n~te tbot 

production of ~ matt'~ $'id'tOlmno traa inctroOON 

wbm SW 11906 ~lGd @ : '",2.53 ftO I ha in ti.4~ soU. 
\ 

~~JDJi • $I ( 1Sl5O:, ,~ , and \~1blQ il)t eI Cl~. 

ltS& ) ftP~ by,~ctSng '~Gl ()~imoote on· 

ea1$4~ &~U that ,1Qld of (JI'!2fMood dry m~o. of 

)t1ee .sa ~ac. by' :liM .;f!)lt.eati'"n. ~l. ~e\tlt& 
~ tJl. baln pZGSontod by (l~~j'0" 3M G~cll lao 

(liM ),f; JUpp and Ct1N1ey C 1"1 ). P!11~1 096' )" 
~d ·Koradctl et .14 (10M ,. 

lb;$ 1.l1We.S~ yl,tlds of dl?".t.~ Md 

~e1n ~M dfJO tf~.tolt. of nine by tb~ t~, pl--. 
\ 

l~-8t~tbQ ~. _ont bwo .~ ~0. uW!a_l~ 
tElf, . tl ~V ~,' ·:;,lietti11:Jlof ••• HefitQ •• tJt£rael tbeinUtri.tt~ftd 

A . . 

di~tnlD0 y~li-lnO 'Of the leav •. ruy bit ~' to 
~ ... detldG~ ,~ ... teh ,5t b~ellY{h..~~ ~. _l't".I~" 
", ·f&lM.~~.~. end \qti,l Roo C 1964). a~_t 

~ DaI: :e ,fiG. ,. J# ~ lotI\! ~ J~ C l~ , , 
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~t:~t (l~'.&md lllz,lk aM Aollftt1 (; 1~ ,. 
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,an tho, IJbQvQ pointe lt it! deodv iwJlecUvo 

,tiwt ~!leat!@ra of sine CtiIlphotQ) with t1}.p.!C fCfftUlaon 

h c!f tm.D~ _~o f~ Qottiftfj ht~g!. V!eldc. ~~~. 
" 

l!1'lld 3~ ( '~)I &utSld ot a1 ( 1~ , ow of oea 

!ft. g~11 at is 'OlJOOM tb~ ~)piieaticn 

Q$~C @J ~~~' p~d ttl) bG the ~t 8l3~dl 

lev@le 'of ~"Jl"~ation bGth !ft lnjluones,ng d8V mQttt. 
,ioldefld tot~ uptake of .'ftC with eporclDl 2of~ 

t@ o11w!ol GOU. Out l~ cooe of lQtedUc $Oil Gp"u. 
,u.tiM:rIJJ ".. QlY ~ bGt~ ~ tho othtt~ lovdf) i. 
dIY mattQIt ~ctlon. ~rn'ft ylQ1d ood to,tel ~t .. ~t. of 

alft~ 

AbuJo andr.JIfJutQm ( ~1 ) .~trt~ ,'that 
. . " 

.t'lic~ ef 8) ppm 11M gw&., good .$f)Oflft$ to; ~, 

mal~e f. &ftCftedftO the d!y ~s- .d' .' ~ l2M . . 

~i (1rI64 ) npo»tod aloo s1m11_"aulu tlUlt gl"oln 
I'. • 

)'i$ld 0' m&il~ WrI' nletlvGlv hlab with ~l'c{3t'on ot 
10 ". 01 dR~ .. ~ 'Gttcb. t~.1 of niUl'h battfl al80 beoa 

cbtar&nld 'bY OlUt ... al « '* J.. PUlal ( lM")" 
~ J1",So_ 't\fad MlQbto C 1911 ). 

~sl~~ tbs tblVe ftWlt$on~ teouldh 

~ln. ~o 'tblot th~ d~c. U .~ ~, the lDOot, ti(J~etlUal, 

~t~raDp(t~dbllf. pl~ ._Ith. ~.I~OM 
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and yle1d ,and there is high response of 'high ylelding 

varieties of .ftce to application of d.ac for cor.actlng 

zinc defic1ency 1n alluvial and latedtlo 8011&.f Oassa. 

Iffec, pf L1mlns • !,be AyaJlabi11h ,I' ZlnS apel sea.I' 

Coas1dedng the .ffereAtlevels, of 11"~'!appl1 • 
. " .". 

"atlon 1t was found that thera was no significant eIlffennee 

both 1ft uptake of Bfte and cbymattaJ: yield ln case of , 

alluvial s011. No 11m. a~pUc8'lOft .a .. to be .. ee.sealY 

in case of alluvial 8011 to.lnflveaoe tbe uptake of unc 

and Gymatte.e pHduct10ft as • Whole. ·Slmlla~ ~eeults aM 

also' evident 1ft .1. of 1.'.d. tic soil.. Th. lnta.c," 

levelaof alnc and 11me as found out indlca,t.e that ~ , 
(20 ppm) at '0 level ( no U- application) ga •• lnc ...... 

1ft yield 1n all cases 1. e. ckymattel' p.oducUon, uptake 

of alAo' and ,_la yield. S. no 11m. 1 s pnbably neee.sa., 

for lat.dUe soil \0 dlse the alnc .".llabillty • 

Slmllas- I'esul '9 have be. found out by Hav_' aad 

Ravllcovlt. (1968) that ala. ccmtents of test cnp' de ...... eeI 

witb lnc~"8' 1ft caco3 1ft 8011. S1mlla~ obe8w.tldl,.' 

nott. .e. 1n .... of lettuce by Nolleaclod. ·(197~). 1h. 1_ I I 

Hlpon •• ofa1ac wlth the p ••••• e of •• 0 ••• lime may ... 

•• '.bu'ed to th. fae' that (I.) cacoa -V act. ••• a'_ 

abso~' '0. heavy .,tell, (ll)OU. '0 lftc~e ••• 1ft pH, 

the •• allablUty .f alao '8 deC .... leda (111) :0-- tlZ.ft.looa. 

_'on of a1tl0 in plant may be deow.aed wl tb 1 ••• 



140 

avallabillty in soll- Leeper (1952) and Paull et 81 (1968) 

are of same opinion. Sevenl autho~s also reponed that 

alnc concentration In plants decreases with the increased 

J:8tes of lime appllcatlOJl. The autboJ.'s Rogel's and .(19&8) 

lpate1n anci .Stout (leI), Nal~ and Mehta (le9). Stewal't 

and Leona" (1963) Seat_ et a1 (1960) s:epoJ'ted that 8011 

alnc unB~al1ab111t, was enhanced by _ising pH by l1ml",. 

\VlnteS" and Pap (1910) obsefted that lncl'eased d"lc1ency 

was clue to liming. These J:esults lead us to bell.". that 

;~odre.pon8e caA be obtained fl"OlD appUoaUon of IlAe 

to alluvial and lat.dUc soils without 11mlftg_ 

Effnt of· mil,rift' Lay91, gf PRe go tpU1 8ft' Ayal1.",. 

Zinc 'en'.' 9' Soli, as Mlft,e, ..".1. af 1.lmlDl 1a 
Allyvial apsl ta,_Us Ie», 9' AdsH 

. Addl tlOft of al". undoubtedly inc.:eased the level 
.:. \ 

of total. and avallable zinc status of the s011 • the ol"el' 

of effecUveness of d1ff.~eat level& of alnc 1ft lncl'eaalag 

the total aiDc and 1ft .eleaslng the available alDc 10 Nth 

the 50118 is of th. following Od ••• 

~'7 ~ 7 ~ 7 ~ 7 ~ 
. With regan t •• fferent levels of l1mla1 It ~. 

c .... wed "'a' '0 ltvt:11no •••• , the wtal and avallable 

alae 1ft .... of lat.dUe lolla and alluvlal solle with 
, 

little vadaUoa. The lnt •• cU. value. cIu. '0 alae -ad 

11m. glv ..... e .. elaUoasbl, tb~t Is 1..,81 in ca •• of 
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alluv1al so11s and. ~ ~evel 1ft case of latel'iUc soils . . 

with no l1me appl1caUon 'La) proved to increase the a~ts 

., total, aloG and 8val1alt18 zlnc coatents ~f tbe solle." 

51m11ss- ".sults were also obtai.ned fOJ: the dJ:YlD8"81' y1eli 

and uptake of alaG in both tbe solIs. Ina, lbantz aad 

Manin (1961) also reponed elmllaJ: nsu1ta that appllca­

tlon of alnc inez_sed conalstently the exu..table we 

1n all solls atudl:.cI. Stanton aad "1'9- (1971) uponed 

. that Bino sulphate application lftcnas" 'available aine 

1n solI taking lep~.t.mllle' seed11",.' as test Gnp M' 
appl1catloa of ca~ and -COs .. educed nBC avallabillty 

owing to pH changes. Slmil •• conuualOft. bave be_ dR_ 

by lleue&' .,·.1 (1971) and Ha"ld .. 81 (1960). 

Ibe r.sult. oBtained In W. case suppon the fan 

that t;.a 1D ppm alDe' 30. kg / ba) o~ :::.r:c appl1c:a·tlon 

1ft case of alluvial '8011 aad 28 ppm (40 kg /' ba) dnG 

application 1ft case 0' late1'1 tic solIs 1& "oamel1, 

sufficient to corZ'ect the lftadequate alne supply of both 

the s011s studied. 1h1 •• "diNted to tea. fact that tbe 

solls to .bleb Ibc baGb-een Ipplied contained aufflct., 

~Hl.al alae to .ff.taubstqu.' C"p1 .1 "'e .. ",lta 

we •• Uk •• ft,. hI"",, of , •• , 

Cpmpad'. a_M.· Twp -MaSh"' of '1""". 
Ct.) O. 1. Mel •• uactlon meUlod 

(il) MH •••• llone extdG.'lonQttaod 
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While comparing the amount of llDe extracted by 

two dlffe.ent methods In both the s011s it was obe.wed· 

that thel"e 1s Dot much difference between the two methods 

1n the magnitude of the values obtained whlch only 

wad. eel wi thin a na.nw URge. So both the methods a:t. 
o • f • 

equally dependable fo. assessment of .available zlnc. ~. 

ell this.e elCtracUon method bas been shown to be a useful 

method foz diagnoslng dnc deflc1eftt s011s. Dzoown and 

Knnt. (1961) I and 8 __ at. &1 (1962); James at 81 (1971) 

In selecting a pl'Ocedure for: ell-posing &lna 

deficiency, " 1& 10.,0-'3'" to consldu Bot only the 

$'elaUonshlp ¥11th plant gl'OWth but the labontolY fael­

lities available and the almpl1clty fo. "utlne analyd •• 

aach method involves a shaking pedod, decantation, aDd 

flnal alAc determination wi. th Ro~l care to pHVen' 

oontamlnati •• '!rom ttle above dlsou&slon It 1. evlden' 

that bqtb the methods 8~e 'not equally npld 01" equally 

adaptable to .ouU"e 8nal,ds. Again the use of 0.1 N HCl 

extnraoUon method fo~ higb lime s011, off us somepnblllDs, 

but the method can be Uled w1 til MlCeeSI ,'te" d,tumln'. 
tion of \i'nill. alkall.n't, 01 th_ .oi11. 

Mf,st alllC'IIIDS Je.ll of aDS 18 811 all I.&y •• pC 

.. , •• u. en.tI, MAml' Bdl' 
No J:emadcalltl. differ,,·G. in pH •• ob .... " •• 

sino ., .'f.no' ~oaC.'l'aUOft we •• added to the soll. 

The eIl"oen' coneeatl.Uon of alao added IDllh' be too 
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small to effect the s011' reaotlOft. How."e~, the lftltial 

pH of the soil was lower than that'recorded afte~ hazveet 

of crop. This increase of pH may be due to the aublnellence 

condi. tion of the so11 CI'eaUn9 a reduced condit lone It 1 s 

theg~_al 8," __ t a~ wedl.". tala.' 8ubmeage,nce bdags 

down the zoedox potential and dises the pM values. 

AY!11abi11b "'Ilp', w1tb.padlMla, Ref"MSI to pH II 

Ip(luan9td ., LimlB9 
Liming, no doubt, lncrease.s the lA1'l~l s011 pH 

to a little ext_t but. as such 1t .Y be observed that 

l1me .ppllcation to \be solls unde. !DvesUgatloa baa not 

lnfluenoed IlUcb the pH values. Howeve .... avallaMl1t)' of 

'. zlnc w1 til •• la'lon ,to pH lnCn8SM w1 ttl the dec.ease la , 

pH va~ues oZ'· vice vasa 1ft ~oth the solI G as 1 t as 

d1 stineUy maaeel. I.lme adell Uons to solIs no doubt, 

dpstlcall, moclt.fy. the solublUtl8. of • ftWDlteI' of '.a •• 
ale •• ts lndla, to the alleviatlon of toxlo1U.8 1ft 

some instances but. In o",.mand liming' leads '0 the 

produGtion of deflc1enc1 ••. of Genaln bace element. 11k. 

alne where thell' .valla,bill', a..come. leas dUe to lauea •• 

in pM. So tho effect of lldftg. pit and avdlability of 

alno an lnt •• el.ted to each 0"' .... Ablcdlanclen1 and 

p.tRelk (1961) also fto_ad th., unde" 'l.ld condl UOftS 

2000 lb. limt I aOH lnc ... S" 1ft1 tiel soll naotion Oftly 

~ one to _pH _,. but, .•• 1.,. amaoRlum ""ng. 0.'., 
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nea~ly twofol~ .leta ,,"sults 1ft h1gba# Uymattel" yield. 

and gl'ain yield. Siml.lasly Moschla at al (1962) obse:rved 

that 5011 receiving il'ovnd l1me stone. a tGns I Ie". 

ln~l'ea6ed soil pH to slightly below 1.0 In s11t loam 

and to slightly above 7.0 1n sandy 1~. So i' would 
( 

appea .. that liming the sold so11sbotb alluvial and 

later! tic increases the 1ft1 tlal soll react!. Oft wi thin a 

ve1lY nal'HW J:aDge ... t the nma:tkable dlfference in ttl. 

availabillty .ll1n. oan be best fOund out by CUZ80ZY 

oxamination to the data obtained, on available z1nc and pH 

as influenced by Udnl. It would appeal" '.om the "sult,~ 

that where the •• Ie 80 deena .. 1n pH '&he availability . 

of zinc 1 e more and' when pH lncJ:ea se. slowly the avalla. 

bill ty 1, also relatively low. So 11mlag does not In:ove 

beneftelal In, the avat.labl11 tv of line .Bnwn and Juanaell 

(1964) obeel'Ved.lD a gs:e. house study til;)t tile availa. 

bility of a1nc -salmos' Wlaffeeted .., llmLftg Oft • $9ftdy 

8011 but denealed I»y ineeeaslag "tes of eaco, on • clay 

,oil of pH 6.9. Hutton et al (1963) HpOl'ttd til,' dnc 

delictacy was induced 1»7 lncr8.1109 .p,UoaUon 01 aoo 
to 1000 lbe , aCI'8 nile. But tna __ t wi ttl 10 lb, I 80.:. 

znO was sufficient to maintain crop ·yields tit any level 

of l1m1ftg 11k.ly to be used. Th ••• .,esult. lndl ..... th" 

deficiency. $ufflclenor O~ toxlclty of "c~o.l.men'. 

Uke .lno 1s lovemed by 8011 pH. A'lowe .... "11" •• 

a".iltbil", of alAe 18 m •• ll11U1D .rut tnue is Optimum 



availabllity at pH values nearing nautnll'.ation. Thougb 

11ming does not p~ove better for acid s011s with respect 

to the avo!labl11', of unc, still liming to a cenaln 

cd. tical lev:e1 18 to be adopteel. 

lbe solub111 ty of' zinc 1 s genezal1, believed to 

decl'ease when 80118 a~e limed I prown ,and Holmos, 1956). 

Slm11a~1}' results have also been reponed by Peeob (1941) 

Ipste1n and Stoiat '(19&1). 

Nume.ou8 In.ves'tlgators have noted that zin.' 

deflcleacies usually occur on solls of pH 6.0 or higheSt. 

Deficient so11& be ... PH 1.4 and a.~ c~talned adecsua'. 
total zloc bu" its availabillt, was low. Camp (1940) 

geve the catical pH as I.~ to 6 •• fOJ: g~te. avallabtllt, 

of dnc. Weal' (1916) fOUDd the', a4~tlOft of 1 ton I Gaze 

of C8COa 1ft Noriolk sandy loam dec~88.ed the zinc COAten' 

of Soqbum and the pH increased fa-om S.7 t. 6.6 • The •• 

findings O1ea.1y coincides _th the •• sults and vi ... 

obtain'eeI fnan the p •• sent stud,. 

gouMIS'. SSM"-.. ,af 2" ftad Bdd Eatdm"'t. 
The result.. obta,lned in case of corl'elaUon stuell •• 

of both the po' aDd "leld ••• d._ts aft cU.scussed hweunclu. 

1ft botb ca ••• 0' alluvial and la'8""e •• lls of 

,.t.d "eld e._a.eat, ... ".c'lve1v 'Il. ceJ:MlaUoa 

.'""di.' .evoled "'a' deflftl,.l, the •• 1s neaats.v. co,rlla,s.on 
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between pH aDd available zinc and tot,1 zinc ,In soll.1.8. 

lnc~eaGed pH has effect on decJ:easing aV8118bl'll~ of 
... . 

zinc 1n soll. P .. assd and Pagel (19?1:J· reported that aine 
, '. 

content cleereased with lncu:easlng soil pH. lIega"v. 

correlations between pH and exta-actable zlnc wal ... epoJ:tefl 

by landyopadbya and Adhikad.. Tbe lack of GOl'relatlon wa_ 

also obtained by &heman and Kanabi. (1967). Chatt.~ .. , 

and Dass (1964). 10M and Aba Huseyn aa-a of same op1ftlon. 

Thl e lnv8He .... lationship of available alae_tit 

pH has been attabut-tel to botb direct adsozpUon of dnc 

on orAl""e czystals and to a t2\le pH effeot. It 1s also 
++ ' 

post\l18'~' that za Is the principal lonic 'om. 8sSlml • ., . 

. lated by plant &"oots and doubted .. ether the I'OOtl can 

utillz. the 'lA02- 2 lona which .ccu~ undeJ: alkaline condlU ••• 

gOfle1aMen 8.S.,M IsMl and Ayal18.,1. Zip. by Itu lUbed' 

wl tb Drymatt'l ",Id 0' CAl 

It may be se. from the '~·valu. pHseated 1ft 

Appendix Taa,t. IV that "'.1'8 exists a at"'" pol1tl.". 

co~~el.tion bet-86ft dsymett,. yield and aval1able alftO 

detellDlneei by both the methods 1n both tbe so119 -Alluvial 

and la'ed. tic. Also • pod tive .elatlonlhlp •• obtained 

bet_. cll1'mattea- yield' wi til total atn. Which -. 10\1\. 

81,,,1'1 ... , 1ft c ••• of 1.'.11,10 s011. 'I'Om 'this " oaa 
'r'lo 

. ',:,'" •• eluded tbat the .. Uke of d"e la Influ ..... br it, 

ayall .. ll" 1ft 8011 "hleb ultimat,ly In ....... tbe ay. 
mattet yielel .f CJlOP. AgI_la(1963. 1964) oba.lVtd 
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significant plaU_ship be~ea 0.1 N Hel .xtactable 

ainc and yleld of maize and cauliflower grown Oft Bunclel~ 

!chand solls of UttaJ: ,ndesh. 

CqlrelaSiOOQf Tgta1 IOd AvaiAab,&' .ft, wUb She IgSal 

Uetak, at aDC '8 '&1ft,. , 

It 1s well maned fzoom the eGl'relation st"dl •• 

1ft both tb~ 'solls that there exists s1gn1~l~ftt poelUve 
, . 

relaUOfts~p between total and available alae wi til uptake 
. ' , 

of zinc by plants. The uptake of aine by ,plant was fayou.ad 

by the ex1 staDC. of alAe in soll ~ft' avallable 10d_ 

Massey (1.7) :reported that llth1zon8 •. ~'~ctab1. dRe Is 

positively coStl'elated with the uptake of. alnc by the plants. 

Hav~ot and RavllcO'll tch (1968) ",oned also significant 

correlation between alne uptake a.y plants and amcu at of 

8011 aine .Muacted. S1m1.18~ Hsults have ,Iso be. 

obtained by _ .. tens et 81 (1966'.0 ... 1 et a1 (1968), 

and l4eelu aad Ran ... (1910). 

Ptua1at1• ""g UpHk. pf Mpi aad Xilid If PaM't., 
eo.Z'81atlon studl..s nv.l_ that "'e •• 1. a " . 

positive slgnlfloant zel.tionshlp between uptake 01:810c 

wi ttl d:rymattn yield 1ft cas. of 811uv181 loll bul 1n lated.­

tic $011 the posltve •• 1aUonlhlp olJta1ned •• Rot t1t81~ 

Ileant. Howev ... ,. the posl dve •• 1aUoashlp sJ,gnlfl •• th., 
drymattea- Vield could be lno ... ad td.tb-lncnased uptat. 

of zlnc In p18ftt._ AGCol'dlng to t.he "po.' of Sinlh and' 

Da~tlgu •• (l9fO).dfto conctatl'atlon thawed. Il,nlflcant 
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poel tlve' coa-relation wi. til dry welght and appllcation of 
, , 

alnc incl-eased the cb:ymatter pNductlon and eonceDtntlOft 

of zinc considea"ably. 

Correlation Ie_en Va"". of Zinc 'Dd pH glth, Alluyl.l 

BOd Latedtic Sol&, gf Or1S" 

A Rot significant negative .o~l'alaUOft was indi­

cated' by cO&-l'elaUoa study between uptake of I1fte and pH 
\ 

1ft .s. of both tbe solls • This shows that as the pH .: 

decJ:eases the total uptake of ~lnc lncJ:eases O~ vice ve .. sa. 

Thl s may be ~'~ribu'ed to the fact that Uptake of alDc 

incl'eased wi th 1acl'easlng P~OP0n10ft6 of hydngea lOfts 

and decl'eaGing· ca.! •• Epsteln and Stout (lfi'l) Massey 

(1~1) also oPined sldleJ:l,. 

!',ll' .', 

. and UpM'" 91 ale &n 611.&.1 aad "'milo solI' of 'Od "1 . 

l' was .evasled ',-om the eol"relatloil st"dl., tila' 

• poel tlve coJ:relaUon .xl sted betwe .. ,I'aln yield and 

d"matte. yleld but i\ was found not slgnlflC8ftt. aut 
a p081Uve sigalfl.apt (at l' level) ( .. • 0.493 ) 

l'elaUOftsblp was obsuved with the gz.ln yield 8ael uptake 

of alae. As th ••• we. 81eo a posiUv. cou.latioa Nt .... 

_matt .. and ,dln yield, 1'. I'evealed "'a, ~It uptalle, 
<~~:\"" 

oymat'eJ:~".CUOA and ONin "del aft COJ:J}il~'" to .. eb 
§-'4:, 

otbeJ:. 1'h1& HlaUooshlp bdl ... , •• that In.cao .. secl uptak. 

of dele not. only lftc ••• se tbe devmattel' yield but also 

the g.a1n Vl •1d. lilJal (1967) HpO~M the ~ • .,cm •• 0' 
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paddy yield to application of Bino' sulphate at the level 

of 11.2 kg I he • Application • 56 kg I he have no' 

zoGcorded any Z'educUon In yield. Sldlea' .. eaul ts of 

inez-eased gz-aln yield weS's also zoepoZ'ted by Gupta and 

Ram: (1961), Singh and Jalft and Puupbl'ey at 81 (1963)., 

,~~lnd1cate. that application of aln's deflnl te1y 
, "'-'. '.-lnfl·uences 1 ts Uptake by plantssnel thezoeby clzvmattea-

and g"lnyleld produc·t1OftG al'e also increased. 

Cpmg.llson b@tween' She Two Analytical Hath"' "P' . 

Ayailable Zips . 

(1) NH4 -Dlth1zone extRoUon method and 

(ll)t~ 

80th the methods resulted slgnlflcant posit1ve 
. . 

correlation coefflcient with uptake of alne and daymatt. 

pl'oducti.oa. Thls indicates that the two methods 31'8 not 

only equally dependable but also equaliy adaptable 10_, 

a-outlne analysis IOJr both the soils of 01:1&88. How .... , 

the conelatlon atudie. lnd1cated that O.lN Hel a.vaou.. 
1s "t,e&' for. alluvial 8011s. and NH4-Dlthl.z.e •• '.cU. 
ls b.t, •• '02 lat.edUe solls. 

Rai aad Chlmaala (1971) atudVi.", the sui Ubil", .f 

& chemlcal •• tRot.t. lI'POdecl that among all the method. 

DI"4- DlthlaOft. and O.,LN Hel ex,,"otion metbodsocCUpl" 

the top posltloas. Shaw Mel Dean (1964) obtained Co •• e1a. 

t,lota b.t.- dnc deficiency 8ft. amount of IlftO '.'_acted 



by NH4- Dlthlzone eolutlGD. BaI'NWS and Tucltel' and Kum 

obsezved that 0.1 II Hel 1e a good extzoeotan' 1n add solla. 

Dalaa' "'$t 81 (1911) pl~c.d these two methods 1ft equal 

position. The ~4 -Dittalaone extraction ~thod ~a8 be_ 
I 

sbOtlft to be useful metbod for eIlatRod"l zinc delictenoy oJ-

e011s ( Bl'own a~d buu, 1961; and· 8nwn. baat. and 
., . 

Marlin, 1962) • 8Z'01lIft.· Jame.qulck and -&dellag. (1911) bave 

also repoJ:ted ,that the f~2 methods (l) .Dlthlaone 

(2) DTPA (3) 0 •• HCl and (4) "-IIOTA lilY be useful 'fo~ 

eIlagRod .. alAe deflciency .1n solle. They also etat. that 

fo~ some eoll·. mo •• than Ofte methods maybe l!equil"ecI to 

che.soteme the alDc. status and all the foua' metllods 

exhib1ted a hlp deg ••• of CRl'elaUosi with each oth ... "OJ! 

plant I'esp.a. 18 nlaUon to uno appllaUoa. 

'BID the above discussion It 'a obVious tha' th. . . ,we _tbods showed tbe best "laUon.hlp vd. th g.owtb n_ ••• 

to app1led alne. aad both caD be uUllaeel fo.eIl_osl", 

sinG .el101enor in both the soils but undoubtedly O.lN HCl 

•• , .. cUon ,.tIl" ;.; cOGlDlftds sup.dod" oyel' NH4-Btbl-. • 

•• taa.nl- metho411n ca ••• f A11wial solIe and -.-Dlthi­

s.e .. tncdon metbodr, _l'es's sup_dod" w •• O.lN IICl 

.. t_cU_ ... ed lD ca~ of 1.'.I'I.Uo tol18. 1ft ,.era1 

..,ese two methods ... be USM saU.factod.l, 'n add 8011& 

of o.ls. f 01' ._l"aU_ .f .v_l-ill. dnc. 
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In the reeoot "ea.rs. wo hWG Gbtolned sutfieiont 
infOJrnat1ola ebm.rt the Wide spread dGfld.owcy of dJne 

and tho rate at wbieh this d0Vlelency is accGntuat!nge 
In India explo1Uve agneultUl:e leads to Ge~ltNe· ek)ple­

tl0ft of m!~1entG like a!ne with the uee of high 

yieldlng vsftetl$s of elItOpS. ~~o-day$ the tvida spread 

sine .flelertW ba.s beGn marked In diff~nt .asslika 

~3b. HaryMe. Bihar, A,.PlI and Tar-ali mroa of ~.P:. 

In Orips, . the $011$ belnrJ oold1e 01ad principal .tmOp 

b0ifl~ X'lce raoeystematie w=~ Ilea been. dOne t4'J daUneat~ 

tb~ dO. of *~ dQfle:ioncy. ~oJence thC! r:n;oQSGnt study 

was undol'takGo to Mvestigate tbe· Z'6$p@rl" til tiee e_ 

tc ~!nc application •. 

1b~ pU!1Pose of th£s lnve$Ugat1on \vas· to tue&WJ:e 

tho totel &id waUablQ zinc Gt&tua of allw1cd end 

lateritic soils .of Orissa end to find out tho "Qlat1o~ 

~!p ·.f eV(I1l1a1)Ulty of line as "fleeted by t,bij) physical 

andda_C2Jlp~*:ir:tJ.e5 of 4011 by lo.borat,UVlWalulUtm 

and cOft'elitloo study. It wss $1 ~o aiaad to invonlgat@l/ 

t.he nsponse of 1'1ee ~HP to ~l'e~!"n ofdnc tn· 

alluvlal and lateriUe "$1a of O!it1le by' pot cultuM 

~nd 11-1(1 ~rmtftt Jr615p~etlvtlVt 1be: thiJ>d .. "" 

to ASS .. ' th.$ eVetUabU.tv of I.lnG w.tth pant.cuI. 



Z'Of~.:meo ~o p!:~ os. ~nflucr~ed by l~n@. ~'f It waG 

01 oo~O~tu~ tI€)&t.hvJh~Jle tc to®t t:mtJj c~~ t~~~ opi?li,etl~ 

bl11ty of (!atoim!nDtlM of avau~bl0 ~~e DO at~~ 

by 0.1 ~J frn.Ci oo~ '~\r D!tM.4!O~~ .. 

Wle ~a~fl ~W1'PO~O of t{Jhl~o 3 lovo!. (l of l~l1Q 

( to. L~ antdl La ) \Jith 'the!; .ffolront liM 1&11'-01", 

C 20.. &1 t ;, Zs «d Z4 ) ~i(!e t6 c«~a.,,~ ~e avalloVUltv 
off ~!@e ~t ~tfl.)goont @I·i values. 

K.~lne th$ nf:',ow @hjoetQ in V1ar.1 a l~!)orllt~ 

ot~. Cl po~ tNl'WtG study t'lnd 0 ftold expe~~~ \i11Q1»O 

c~c~od~ 

1bo !a~atOlfV wDlbl8tioa etucl!QO tI.hOOd0~ 

taltOO fjdtl'a l!i dl~foX';s~t ooU~ 0'2 ~Qee ~~t!ng 

Qllw,Q,ol. lctoritic • red ODd b~~ek c~il~ Q~O. Tho 

ph1/'1oleal propo:rtlco ,of $&8Q11$ cuch co," aondt,%'e11t, 

r,)ne3 fS clOV _l'O dot(;)fidnod ,~o fAIf~ ou~ tho t~u~l et,<:\t\af 

"Ebo ~~~,CO!·plf~olt!O$ lucb ao g;M. f,) ~o9ie ~L1J!bM. 

ctrtien o;;eillJnoO'! e~t:'ltltVt fJ,. P, It end c~ werQ .tlGe> dotel'­

c!fJJcl. 1bo pi Q~' the+ 8o!ie t1ot~~ir:lgd \l1Dm ~DQ~ by 

1) • .1 , ~ ,,011 « ~~lr\.'. •• 

a) ~1 , 2 toU • (!.Olf1 Cee-12 l~lutlc~, 

"I'b.ot.otl'l dne aRd aV4tl! 5~bl~ ainc by t\'10 _tb@ds '!.7GB 

ole a.;;tteJT~.ln.~, Ueil.nalv.oit t'QVt~od that a!!Wlel 

(;;;1.., \'1ClO ~e~ ",Q1Ct~~ f) ~ 10. Ltltb m·.~ f1 elf V 

... M weJlIO •• a. l,'tetlt,.~11~ wtH' •• 8dV de, 
lG)(2) !n tOIly,.urt lVJitb 20,00 ~ d."y@, llN tG~ 1()!lQ M' 



t~~ut tdi~et \.14'W t@.amy 1n toxturo \11th 32..t)& f.; 

\\:101'. the blaek' aeU$ \~QI'G eO(il~oo textured ~~!@am 

t1it-il ~.Ml r:~elov. ,(;b~1eal ooDlYGOS elf ell t~ aoUe , 

P1l:'OOont4ld ~et tt&o aoUe t'IQ~G ~ot&l., oc£dle ila Mtwo 

eacOpt the block eoUs. 'ibe blta0k e@lia ~ft ROUt:tel 1ft 

~oae~~:iOflJ4!l 'tho C .. G.~ of all the 0011(1) t1~1~J bJt 

~~3:'&Uvel, tbo blaJek QOlUe pooco~ II M.gb '1&1.Co 

iil ~odCoo to eUw.lal. l~tl~ ~ !rod e~e'. 

1ho $'J ~oole eatrben in .011 thE) MUS W~ eedilG but 

cqOJ'tltlwly I'Od Md bleck soils contained littl. mwe: 
Oi\'jMle ·.ttox- in' ~1!1"aml to o11wiel aad liitodUe 
aa41c, rJlt~ ~moot ift 011 tho mo1ls tffdS lmtt. 

AV:"l11oble pba~!Us is ~.o of 41wla1 and bl4!d:tlotl& 

,,~ h!4Jh 1n cQ':iJpuriaoa to lDtorltle a~ ~d.. ex~a­

ablo cl1c~ wa$'hlgheJ1ln e.~,of blade 801.13 than', 

tho @thOle.. . .8 total dnc p~aent 1n 011 thooo11fl of 

OctQ!lO v~')Jflsd fraft 38.8 to 68.eo ppa \d.tb aD GWI'Sfjo' 

of ~4?O PPIl. '1.Mppilll 49.90 PPn and 46.Z ppm in 0" •• 

of alluvial. I.Urltic. ~ ,~ bl«,ek .cu. ~ct1velV. 
Dut JncOtl'glMft to different bnld I;ell OI'C",e tho 

·t4td ~ cMto~ It of ,thu ·foll.tJlttg deICetrdAno 0_.,' 

~Uc 7 AlluVid 7 'Rtd 7 Bla~t 
tho avatlabl. sine tJtt~.et_' bY 111..- Dltl\llOft.o· 

' .... an1oo fIOthocf ydii..d fftft 0.210 ,fJ.II to 2.1!0 A* _th.'. $."419- ot 1.«:0 ,." I I.tao,... 0.931 PPI arid 
1.(QO,.,. ,~ eall of' .lluv!l1. lGtozwltSe, ,tOO ~ bltRie. 



Gol1s roopootlWJly. 0.1 ~l Ret QJItrnetloo 2.iL1eVod~a 

f~ (J.~ ~11iJ to .4~«n ppG ",-;4ti) arl ~~~e of! ~.~ ppm. 

l.~~. !.tm ~ m1d 2.a41 ppm 1ft eooo of alnwielt 

Aatore1t1e, ~ and block ec!1e ~~c€tlwoly. ~ e~am!$o~ 
to diffiG~nt Go!l g~e tbl) WDlloblG dM e~ntont 

o~rtsudr'd ~ bo'Ur) tho oetbGdsle @f thof@ll~;d.nc ooee~ 

n~) ~d~# 

9100k soli '7 

1'hCi:t:O tlOO 00 $!f2~lfleetlt ecmoolotl~n bo~}~ 

~': awJGVGUabl0 dime btf~ It hlln e.t!~n!fleont roJati~ 

ship dtb tG~ .slne. rrlafF/sv,l~' tho ft~QtlVQ eO.~01GUoa 

~e:ot~c ~ot 3vo!IObU!,tv of ~!ne .e~Gea ~th 
imt(iil'f(i'M.a~ pli • 1ba'eont'd~toot ~t!ve ,e.{ur~~le'Uon 

obtt)i~ed 'betwor~ c.~IC. and waUebi~ :dtie lftdleatQ~ 
, 

ttlse e.G.c. C0~O to 00 Ii) tJeod ~eotGr o-(] oV;.iU6!l)1o 

~~.e* ~t,lIIly th0 ~oO£ti~~3 eo~at!(m bot!~ft waUo­
bio IlOO, te'to1 dne eM % ~C1nle ea.atm ~wal$ ~t 

av,~ability of ~ifle ~~0800 with 1nG~~aGe Sflo~de 

mO'ttli" eont!~liIt !n eoU •. them !a ~n~l$toot 1)O$1tlv. 

"lttt.!on'sh!9 bt1tw{l)M th. day ~~0rtt f!jn(J both tNdla!)!. 

zJM aM total #tnc but Mt eJ$ntfu.nt •. 1h1$ "lct~ , 
$tltp itKitc~\"Q t.hQt, GltIV'~lOn a1$O play Sft _eJftl~t 

hi4J In tl~~ evi~l.Nllty of Goll 81M" 

~ pue1t!Vl) ~l.ttOft(Jhjpl b3t?.:18CM t:~':~ 81nc 
fhQ.+ ' 

end wal18bl~ ~!ne ~. th~' W@Um~ti't" « dne .. '. 



~lNi~J.)aoc mtb inu~ 1ft tot;d dnc OOffl.6mt; 'of wil. 

f~ ~t ~~. 5 ·kO of ouwtol ooill 
wo..t '.. 

of Da~~~ vu.:'1~() .. 'takoo1."~. ~oIam 

pe-t M$1n\j ,~'V (p€!.t! ) ao tho toot eJi~~ 1'hiJ ~llw!"'l 

0011 @f~~clttm~~ £$ a eoe~ t4tctu~ Stl~ loan. 

G01l. being medium in eI\JJ~~1c Mttet:' eon taint. 1~ in 

C ... G.e. eeidlc in lfG&et1on$ 1~ !n nltlfogetn e~~t hi~ 

l!il ovel1d~~ pho~s tWld lCIII' la. ~ob119 pot~ 

~!~ $00 c61e1w. 

1h~. ~@1~s m tho petl wetQ limoo ~ ~( 00' l~'lo')t 

1~ « btllf of total11tlo lt~uiR$lent A.c> .. ~tOw'l p~~ ~e.re) .. ' . 

000 ~. ( fu11 ISma nt uiBGment ! .. tl4 1 ttl."l POi" a~ ). 

5 lwe1e of ~1ne w~o ~."11Od tl 0. PPf'il (ZS'. S ~ (~!.), 
W ~fd' « ~ " m,pm C;' ond 2} ,.,1) ('t!4' it 1bo U'Q~ 

mf~tG ~1~ ~lie6tod tturlco, f~ ,,~~ens of t.ho ~ 
tffd~ bawoQt~ oftQl' GO· daytt of t~lmGP1MUno. !~l.V' 

W~ft. ~teko of gtft~. ~ of_tel ~f. <md ~,,~. 
~.1t II! ltCl, 'fi~tb!!6i19 G.tJ'~l~ zlftc ~ pM oe 
~\y.;) ~UG \':f.OJrO fI!3GGCJt~ t~t~(j~ h~~et tl! eefP. 1tifiJ· 

~~1@t'~~ b~}tt2a~, tb~) ~ti.Jl ~i~Cf· QVeJ.l~0 '-fint 

b1' ·tfao mitlitds t~'tb t!,.· cllfra.l11mt Ytldiltbl ••. "!kG' pH, 
. .'. ·t . 

tjpt()kc of~· «ld rao~ tjry m.tt~~ ~--m.J:e "iW.l~ .. 
bY CtO~lat:a.~ ttudl... 1h~ ~t~G t))f dneeft01r b'i'Vf;tt 

of cfOp w~~ ,,-lac; e~l&tod tdthpif tnd 4" tatt.,. 

,~.~$Uoo* 



1bo ~iQld ~orimont fJli)$ eemt':Q.tet~ ~ lllqt!!'Gt 

@f ~~ril. l:!x~*. ~~otlon. I!lUbtiR~~W21:' • 1bG If,-t~dtie 

001.1 @i7 ·ttao Q~o~~o1 statif..'n 15 ct lo~ ~ Stn 

t~tJJ:eOI 1. 1ft c.f4t •.• , 1_ ia ~an18 mattO;rl e __ , 

aeid1c in ~Ol'K:ti@~,,· lorg in nlt.w.Uoo un61 al~@ 1$1 U 

G~eb,ont1@able fh)taoolw ~d el~lcim~ 

S1fiL~!U .. ~r t~ntm~ til pOt ~ol;J1moma t.10re 

~l$@ ta!t~n ~ ~ llaGld ~Cl.ft.e.ie1~ 0.te~t that ttl~ ~1 
~Joe l~,t~lit;lc @ ~ ,sl2:~ of .t.uJ~~ plat f(W' Q~ ~~ 

r.~t wae 31_~ .~.~ rot 1b~ !i~~, ~uirf5fl}ont t:et~M 

w~s o~ tiI)fjO~ ~ J. too I t1~to. '1I\Ct'Ofd!Hg1y ttul'lWCJlLs 

oil' 1100 trpf'll~yt$!.oo ~ ( . dl"i"~~d f)$ 10 ( ne 1~' ). 

~ « btllf !;yn~ ~U1..~Cfllt l.~", t 1:;0" I ~)" 1.1 (. full 

lir"A ~~~~'1t ' •. Oil), i t~ I OO~ )~ ·!)lants '\~ 

b~~'cltod aftOi' l1c;tuft.tvfJ ~ eettott v!;:)l~fr g:r.dft 

y~;.Gid .. qltalt~ cI 3~C by;tlafttlt tQtol dt!\0. • !l\tdloblo 

21~ of 1011 end pi" \"MR d,lJ]tiiJ%mtnetl 8ftQ. 1i$~1t ·of 

t;~. 1b~ Or~\~!e1d W~. ee~~'l~od Ti,ith tb~uptGk(l 

of a~ne find dty m$tt~1" ylf11d. 

1b~ t~i9pon;e; of ~'ie0 'Ii!!'q) tu ~ll~c ~~)JleQtt(An' 

i~ 8tt~lbut;~ titf ti~1;) l(JI:JfJ':l ermt'~e! total ar~ .Y~ll$b1e 

~1~ in bmhtbo t41uvld and l.M:O'dtte 0118.- ~l)j)!l~ 

(;i~i~ of ~lnc Q~Qdl" lftu!~_ed thlt dI1f~t~1' 

ylold .• up't~lt. ~ 11m f1Qd orlt1n ,4'-ld .,1 ~;b:{,elOl> h 

'both th~_l~. ~lte.u_ ·.'IW e D ,.. :ijilt 30 ~ 
,t''''V~ to ~ ~iI btGt 4f~ of' ul.ntt .,!£c,ij'lOft :1ft etc. 
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@f o11wlal ee11~8oo ~ ~'. er 40 tto I M f)~ 

t@oo ~~O ooot d@so '£l!l eo~~ @'l Itlto%'lUe ct,)~l~ ~ 

offoetA~o~c @t tho diftre~')fi1It levol$ @f aiJ1e t);ppu-. 

C0til.OO !o GlJ t.ho folla .. :!!&) d9Q-C$lt\)/dift{) 00001' l~e,jCo 

oft o11w:lrAlt.oUSt 

Zs l' ( Z:J82:4 ) l' ( ~ ~'zl , 120 ~t'·~ e!l$o'af 

!~~tSe &011 ;;41 « ~ • 4:4 ' ., (Za ~f;Zl »1' ~ ~ 
IrZ1JO ~~DtJOOO oolot.!@nsbip it ct!n alJ .. oo biG ~11 

!dootlfioa ftw~ 23 « 15 ~ , cOO :;'(00 PJD ) 

1,wl0 eli 2i~e !)(:irt~; ll~~r in eOf;3 @f ~ ~ 

~:t11fjt both tho tl:)tO$ ofappllent~Ofi CM (.,tale bO 

t'~~~on~oo cE'etJt bot;)) tfltl !So1l$ ttl (j~~D1 ttl d~tcin 

h~~~o",!old~, 

It !s 0100 fo~ tt:lC~t c b!~b~"1J~o ttJ 

~~.f'~ eM t.~ ®t~ln~ fol' ne~ e:'$ withoot ·~')U~ot1oo 

efi !2nO 1~ th0 g~ilG or OL-iGQb cnd otr\llouG1y l"~tmtJw 

to 3!n~ ll'.v!leatl00 .~!(l be lcvl t~hfm 3el~i eot! !e 

tFVv'l: l~d. eo. M 1~,.'3· ~~)llcotlotl . c,)n ba £;l(tvOC&tod 

fe;r Ci.'OI,1t.o~ m(~!.lab~l!~1 o~ ~t: • 

. ~'·ltl(Qti of ~lfie da-f1&lt&ly ~ne~~s~ 

thf) t,o~·.el Md ~w,~llnb!o x;£ne 01 both tb~ colie. 

h fi*:OQ\4.t~ ~.t;3d the tl\$ tbai ~11~at!oo, Qt 

~ ~ ~Sne In c~ae cf nllWi~7!l tl\d.l Qftd ao "!JS 

11flC 1[1 :'~t~O of l(:ttonUe C\J!'J~ (I" U!N~11y 6uff:'1e'ttM~ 

f(J~ low l(:ftd rlfi OI'OWf~ in thl~ dIrt. 

1Iw. !lli v<:!lu@ti ~1 thJ ~~lfj .0 .;~lttl'a:'JtJ~ 

(4,t9 ttu. ~. of the clOp' dld flOt ebnfttJt 

aIJt.~idl, ,~. t. tt~e ~~Ioot @)f cUft[(lfCh'rt, tt~;::it:~ootO. 



~ovot " G11~t ine1iOOOO in c>li of pottod 10110 

t10~O @booa:v(){l .t'.ih!eh '!:3l~V be duo to O~ClJ • 

. As ~ore to tho QVGll~3Wltv tjf 2100 ,,11th 

pOi't1eul.DI' t'>lforraneo to p!1 C)O l~lhJjoncQ!~i .., ~Wfil~ 

itt ~·JIl$ obGo~~thot tJ~o av'DU·ot»!l! tv of Z!ti'lC 

lrn~oo~es ~1!th tho dceJro&se in f)n. At l~w ~ vo1uoe 
evailabil1 tv of l!~#ne t1ne Clmdf3lD ofjd tho.lO 1$ op;t~ 

avollobU!ty at pit v81u$$ ft~m~ noert.~allty. lAml~ 
~ , 

deotJ not prov':')i to be ~~tOI" in, $tetd lOOUG fot' inero.~ 
, 

1no Qv{~Jlab11itV tbfilnc. tho sOlub!lltv of .:100 Is 

~gfiG~@!21 V dO~{,)GOO t:1hc~~ 001:"1& QJirOn.it1cci. 

1(hGlJ'O t1~~ no oi\'Jnlfle.:."m~ ~olQtlG;;]0h~ 'bGtt1(Kttl 

0011 pH e~ 100.1 Of dlth12000 md 0.1 tJ U:I ~r4iete­

blo.inc in btJtb t~Q .r.Uilwl~l ~nd latortti~ oou. 
o'/! Or1s$tJ 1100 in aU C~"n ill ift~oc~tlv. eCft()1.t1.0ft bes 

bQQft o~olnaltJ this tw~e of 1wJw~. iOJ,~~~St 

b~'QQft Of.)11 f)ti -oM alftc wailD£~l!tv ~1V 00 itY;I~ 

~JUtod t@ til;;' foet \~Mlt ~lne eontc~nt doc~,.'fi);,(;J'tl')lltb 

~K:itca~ -pf~ 48 {j !i'e,cult of' ~ciJ!'6et llc)~O"Uon ot 
~1n~ on ~vldt0 Cl\ftt·cl wh1tb 9t!WQ$ ,.!iii e qJ* 

tK1GQOant fer zinc. 

Qr)lT01&tS"M ~\lK:lf.)!\totttl8f)(j .t(.~Uable 1;?,'~ 

~. tt<~ t)ethorllt v~th t.~1\J ,~tlY fnRt(!~1 ,tltld end .1:,*_ 
" 

of' :clrJ'; .:JY~ to br; Ill{lhly ~nlf'~~ ~fid ~t'vo-ly 

COlTe!ottd lfI alluvIAl and latfJl'ttlc $cU. -Cdlct. 

Ihit ,nfileoted tr3tit Jnr!l?wG.,lno til{l l~vGl i 1Of? el~ 



lne!'oo0~ th& d~ metteJ:, cndU'ptatt9 01 ~$. 

P~sltlv(,) tlol'OO'lati{m ,of ~t)tte:r V1Qld With 

upt~ko of Jl!ne ~vQalG tho- !de$ th?Jt ~nl!eat!oo of 

al&lc ioo.:tG1o~ tha diy' matt~ p~etioft ~ emC$'ft* 

~lfatioo of litne oon&idG:rably. 
A n~~;lt.!w ~1:!rl"(l}_lfJft tWJ.$ d,.)~,~ b~JIGiZm 

~ .~ uptlltlO @f 21mc whlch sh~ ~~b~ _!."QaGl~ 

t£~;) ,ri, tGtal uptek~ ~8S NJt..Wad.~~o tilo upteke 

of 11flfC 'li~j6 th~ht to btl ln~~onoo ~!tb tho !Mzeoao,. 

1no ~",on8 lJfhVdJ'Of)0n iM anfl d9t~9ino 

~~ldumiM., 

$!eUalily a pOUiltiy~ (;OiT01~1cn of fji!~ 

111<?ld vllth thQ (JIV $'atu~ end ~ko - 21nc ~'ode 

tt~fI idea tt'&i~ uPtake, day m~ta1" p~uctioo Md 

9f't)!ril y.lol~ ,Gn' eO~Qldt{);dt to ~Qe~ Otb0zt ~~d 

lneJlJ'('{n(l~ U$;teb:t or: mine net c~lV tne"~8ft)~ t17tf 
rna"~;r Y!.Qld but t)180 .~61" ~I'''h yi&ld in both 

thD Into~1tlc .t1nd e!lw!~! eou'\ 

"I)e :rel_loneb%ilti 0,' .tJ:~ct.ab;!(3 3inc 'bV' tbe 

tt10 C&ttmdl w!th df\1 mstto~ yll!Jld eft(! up1.d!e-1ndloI!\tod 

that thole mfltbode ~" (l[Utt~ Ntite)~et~' f,.,. allwlit! 

~f!dlct"2?1Ue. '(~1lu. 1be,b"l N tiel ptt~taft fi),#fN'Qd 

~t.~ in pao ~ &tluvl&l .@11 ?;f~d In ell" .f: 

lCttOl]'lf~f1.~ $C).il !j;'4~Mthlg~ w.Ctthod pnwod hotter.. 

XntAl.Ung 43 p~e~ f",. dle';01tl#lnlj stM 

dtf.lc1_Cf " 18 l"~j~·~nt t~ ~cn.lfJQJf _t oftly 

tJ'(t- .r~!ot,loost)1p dtb plr.tM ~ratJt~ bUt 'tb,;1 lQ~~~t01V 

ft,tillt,I,It. (N~'.i'l~~J,;;t ~lr;;j ~b~ '~"Jlll,~!t, fQ~ ~~il'" 
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analvoiG, UneioUbtecl1", thGlj~'i bot.?l tiWmotb* .. e 

OlijUa! ly d~onda[)lo fe~ ®t~i:il\tji,@n ef 2!ne in 

l~Q~lMC tmd ~·Uw1a!· oolls of OwiS9et, thoy ~ ~ 

OUDlly J7~1d OJr wall, at~le fo.tr ~n~ $n41Vf!lls • 

.9'a~uAill 

1. "uri'rreo ooil ~~le& Ina dSffQ!'QDltp,~. of 
!01i.a)so ~tQ tJ(Jft fmmd to have tetel me ~ 

1ft tho @l'de.- of 3S to t1I ~ ~'d'b aft aveJr~e ~ 

;;tl. TO ,~, 51,_ ppm. 4P.,so p~ and 46.~ ,. in 

eooe ogalluv!31. 1Ilte:rttle. l'Od I'l5'k: blaer: ~!lG . 

~epeet...iwo!y. SoU..-;jJ.ee (j!st!'!but!O!~' of tote! re!ftc 

10 or the foll~ c!oeandlft(j c:deJl. 

twi.~t1e 1 AllwlQ1 7 ~ '7 !)l"ck . 
C 51.fie tlPO) CJ.U,.1O ppm) (49.50 Prmtl (46 .. &PPtil) 

Y"tel 0inc (;ootmt of lat~.iUc Gol1 nfid Ql!w~,lal 

!W,ilsio f'lJoa than ~f ,"'nd blt;eft 00118. 

~. Th~ Gvo£lteb.lo ~!ne coot,om of i@110 of OJ:>11il(l 

Qxtlt!lctgd tl¥ ,,;g~-mth~~o method riOntJad f~e (j.~ 

to L75C .~ \l/ltb at) ~vo:r~of l,,4CC R8t 1.630 

~t O.f)rJ'I ppm and ~ ~~ 10'1: cl1w!&1., l&'t~UC. 

I'od 000 t~~~t co!10 rO$4;-;et.1v:)!,. 

, 0.1 If ;HC1 .u~ett~~l6: fe~, vari.ed £~ 

'O~315 to 4f400 ~ tt!th 4ln~\to~\'~\:{iJOf 1.'245 P~;. 

l.sao A!IIJ .1.075 p:IIJ. $nd 2.801 PlW foe 811W£D1. 
lotlltJ.tle.l'nd iJr,d bll'@. 10.-11, :4"'GIP.et,!YdV. 

. :..,. 
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t~vDUo~10 ~:i.nt; mrti."{.~etod bV~thtbQ m~' '~rflI 

00 ~ io the fail!lWil~ tlC}{:~~e t 

01<Dck 7 Let~lr'-L t1e 7 A!l~!al 7 liad 

lho avaU~bSl"ty of zit:te te ~ 1ft eaOQ of 

blsek 'Md ll!t·~ntle eolla thoo alluvial and !'Cd $bUa., 

3. 11&.l.J.s d1ffar wldo!V to thou ~1ne o.ur>~l'int1 

~(jf.)aelty 1l8{'Jadloee of t~~ relWnt of alAe pr~ 

i~ awm~1~1eet;~()10 lott) ~f11J tli(} 8tJoi1~!l!ty of 2i~ 

i9 mum !n\2l>oon~G6 01 t~. ~1e~cb~e'Cil P.~(j::tV 

~r 't~{) 0011 lito pl1t1. ~J orgnftie e~r~. c.~-c.t ~OO 
~ - 1t .atJ 4~ ~ .. ;.¥. 

~ ~tJl1eatlt')n of tiftc cl@flf11~Y inel1!'O~@aG the 

dJV matt·C)t pN&J:etie:Mlt u;pttlko of 2!if!!e t1M grain 

,!lold for nee e:rcp in _th tllJ al~iw!'a1 end ll;lt~i"lt!e. 

OoJl5 of ~Z,Giie .• 80th tJi9 tavel,s ~~' ~lnc (!;;JD1ScaUM 

« ~ ir~ 14 ) con !btl ~_~d .. both t!l~$oU$, 

al1wl61 M:' l!~t(ljc!t'c but .!:J !:JVo! of ~~!t8t!CR 

i.,® •• 19· ppm C· 30 kg /ho' ~¥ovGl of.p:~lcRiM 
~ 20 PP' ( c), kg I bti\t) pl1'W~d t~ b& ooot in ~1W£&1 

~tmf lo'toritl~ .CU~ t'~eeUVG1,. file tl~Q" ·of 

eff''it~tiv.ft~ ot dlffetent lwol$ of_jipl,ic!.tioa 

in CcU1GO.t iat.cJ:it.'"e. .~1s Ie 1.1 ( ~ .. ~4 ) r 
(7" • 's) 7 ':0 and '1ft ~.~ ,of al1wl.l tdl.tt 

7 (~~)7 (~,. Zj;) 1 Zo·~· 
5. ~l't,;aUtm of 11M Undoubtodly itntf:lraOlod tbt 

~otf;l Itnci W~)Uo:,.t. Jln~ O('l\t ':',nt 1n ~htl~~ l~t.1tt-le 

~ £tt'~.~f;il .~tll of Ori',a •. ~" it!erOlt<,1no U'Oi1(1 
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1s t:if tilO foll_no osdor • 

24 1 ; 7 ~ 7 
1l1iG ir.die.ot09 tha't inc.'r!)oeGd ~l!co,t£oo of ~e 

!flCtOoS90 totol .and available sine syecess1vely~ 
6~ , The availability of zinc decraased by liming 

'h@GCldl~t-Qli.tlC 000 ~lluvt~l '!;'bj,1J~~", 

1At iowolr pH value. avaUab111ty fJt 21fte .. 
io mrlH~ eifldtb~ i.O ~ avaUab£11ty lIlt 

pH ve1ueo ftGOI'iA9 neutrality. So It is well Gstabl181Md 

thot th~ avoU~bllity of abc, doclioos DO tbo ~U 

@f 1:h~ $QUo 860, 1\d(:ltiM of 1~ to ouch ,seld 

$OIls loMt noeeGr~ to .. ~160. tbG alM avo.l16biltty. 
o. ,~ tho "$ults ~. imT"tiga'tioo, it .,_ 

clear that 0.1 tlltel utractant Gftd Uf-r" r4~zo .• 

Q;diZimetant 111" b$tte:r £or e1lwlal 'noo l&tGJ:lt~ 
~o£l. rG$p~tiv.~lV fo.f' a800GfJltWj aine w,,uebWty, • 

.. ~.'; of dltc ddklcmcy f. vaneUe;. 

fJf ,0_" Md ftU.f'fQJfSftt eo!Se blNO ,9dft«J _ft3M., 
dth the intlOductl.on .f blgb yleWno v~_.tlu .' 

h ... 4MClud. •• dram ,_til" dioR 'mreaUoati<m " 

is, quit .. ~bJ' f. low laM dee ~. ,An difl.tnt 

8-00$ of 0ri.1.,. ..11 ... " ,~ W!l!!& ,til.,., _at· ttuJ· 
1dQritio end alluvl11 .n .... deb In £NaDel. 
Ilnc but ttl- atulta bavtt . ...., tbat 1t _, be prof&-

t.iI"l. to.mly .tnt to .~ •• U~ Ie ,dte. tf~Q. 

"I,. (fh,le ' .... fk:ftl·. ttlll' would .. netl-IV 
.. fO .. IN definite n_ 
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APPENDIX 



APPB1DlX tABLE 1 

ANALYSIS Q' VARlAHCi Of DaY MTIU YlEUl. 'Zon 1 uPtAKE lotAL 6\t\lD AVAILABLE 
'Zft' O:\t/\ 1~ POT EXPERIMENt 

tA11~v1al sol 1 ) 

81 I\~Q"& of Tl'estmeD~ . So: sudy ~_._A Gi_'I_ Iftu ..... 1 ... :J 1 __ 1 ...... i R ___ , ... _I _1 .... _ Error Totel 
~ 

vazle- appllcaUoa applleaUOD Levels of l1me 
___ . __ ._, .. _aac.e .. _ __._. ___ ._. ___ ..... __ . ______ . _. __ . __ . __ 

-D.' "2 4 2 8 28 

1. e., -,,"- 11el4 M.S %1.344 12.2140 4.':'20 ~.OlO 2.864 
cal.F 9.~7 4.21'3-· 1.~18 M.S. 1.749 N.I. 

L 1'ot.al uptake of 'ZB· II.S 0.131 1.108 0.091 1.389 0.151 
cal.' 0,.0S7 '7.338·· O.06~ N.S. 0.173 N.S. 

'3.. 'total tlA' la soll .. S 11ao.04~ 34l2e8O'J 313.'190 ·~76.892 190.071 
Cal.' 6.200 1'.9~·· 1.650 Ii.i. 3.0~· 

4. 1Di4-01tblaone B.S ·O.ar4 2&.444 16.6'B 1.480 0.237 
u~ctabl. _.t Cal.f 0.310 120.010" 70.~*· 6.246§* 

$. 0.1 N tlCl Extnct.abl., M.S 2.119 . 17.116 0.032 0.349 0.285 
wZO' Cal.f 7.400 6O.0sa0·· 0.112 N.S. 1.127 N.S. 

Table ·F~ value 10.oaJ 3.34 2.71 3.34 2.29 
Tabl. t,tvaJ.,ue 0.01 5,,4? 4.0? ~A 3.23 

.. Significant at 1 :& level .. SiplfiC3llt at !» 1( level N.S. Not slgnificant 

44 

,~ 

~ 
c:;P 



AP'EI:ilDlX tABU 11 

ANALYSIS Of VWAttCE. Of DRY MAttliR YIELD. GRAIN YIELD. 'ZD' UPtAKB 
TOIA-1. ~D AV.UlJ\BLE 'la 1 DAtA IN 

fl£LD UklERlfAENt 

\Latedtlc soil). 

XIMHl9mt . - .. on_ ._, __ 

Sl. ASP9Cts of sb.l4y Sources l.epli.-- Levels of Levels of Levels of zinc h:a:or Total 
fio. of caUoa alae lime X 

'Vad.anee appl1catioa appl1aUoa Lwels of Ume 

D .• ' 2 4 2 8 28 44 

1. DJ:r matte .. yiud 8.S 1.'717 48.189 13.968 8.'739 4.~ 
Cal.' 0.371 10.'132** 3.072 H.S. 1.922 ~.S 

2. GzaiA yle1d II.S 10.422 3.319 4.213 1.530 1.6S4 
Cal.' 6.301 2.006 N.S. 2.541 14.5. O.4J2) N.S. 

'3,. Total uptake of - '%A' M.S 11&.683 126.H2 120.996 16.891 16.082 
cal.F 7.379 V.a71·· 1.~23·· 1.04& 1\1.5. 

(I. Total :tZo' .ift soil .. S 14~.416 714.102 349.40 297.844 48.464 
cal.f 3.000 14.734"' 7.20 6.14~~ 

'5. rm .. --D1thla.GDe 11.5 8.970 22.570 10.281 2.162 1.187 
lat~.ctabl. 'Zot Cal •• 7.5&0 19.0.l4"' 8.661~· 1.821 14.S. 

6.0.18 Bel buactOle M.S 11.814 JA.M9 3.913 3.&17 1.543 
YZt\' cal.f 7.606 9.429-·· 2.S36N.S. 2.2'79 N.S. 

Total ·f· value to.-J 3.34 2.71 3.34 2.29 
Tetal tan value 0.01 ~.4& 4.01 ~.4i 3.23 

•• S1_fieut at JS level • Slgrdflcaot at. ~J level N.S. Not signiflcant 
.~ 

j;d!lI 
tb 
~ 



APPeNDIX tABLE 111 

RlSULTS SHOWDlG tHe. CORULAUoa CQ.E.F1ClEN1S 0' LABORATORY stum 

&l. 
No. 

I.. 

Vaaables coJ:n1ated 

-
pB 'Is. -4- D1~.one .va.table dDC 

. 2._ Va. 0.1 R HCl extRctat4e alne 

a. pH Ve. ~otal d.nc 1ft soU 

4. C.6.C. Va. ~-Dl tblzQDe . extactable alac 

~. C.8.C. Va. 0.1 • HCl •• ~ct.a"le alDe 

6. C.B.C. Va. total alDC 

'7. 

8. 
9. 

10. 
U. 
12. 
13. 
14. 

• ugde canon Vs. BH4-DltblzOfte edractable 
'&lnc 
• o-.gatd.c caaoa Vs. 0.1 • RCl •• tdctable aiDC 

• ~anlc carbon 'Is. total dnc 1ft so11 
11 clay Ve. Bli4-DltblafJAe extractable zlac 
• clay Va. 0.1 11 IlCl _tzactable aloe 
• clay Vs. total zinc 1n soll 
total alftC Ve. BH.-DlWtone _bacbbl. alae 
Total Zlao Ve. 0.1 B HC1 extractable dfte 

CoJ::relat1oa Co-efflclent(r) 

-0._2 B.S. 

to.'" R.S • 

-0.&214 • 

+O.32S0 tI.s. 

"".6880 • 
-o.l38O N.S. 

-to ••• N.S. 

to.662O • 
•• 4270 . N.S. 
to.2M8 R.S. 
to.B8O II.S. 
to.0631 H.S. 
40.7010 .. 
to.l3iO H.S. ~ 

~ 

--~----~~------------------------------------= .. 51gnlflcan,t, at 11 Ie". 
• Slgnificant. a' ~I level 
lI.S. Rot slgftlflcaJlt 

~ 



Sl. 
Ro. 

1. 
2-
I. 
4. 
~. 

6. 
-r. 
8. 
9. 

10. 
U. 

AP'iNOlX tABLI IV 

USULTSSHOWlNG tHE COarlEUtlQll CQ..amex EMf Of POT 

AND fIELD !>l'PElUMiNTS 

Yad.a~l.a cozrelated 
Pot expedmeat 
(Alluvial s011) 

pH 'Is. tm4- OltblzOAe ext.r:actable Zft, 

pft Vs. 0.1 II HCl eltt.cacuble iD 

pH Va. total in 1ft so11 
Total ill Va. dJ:fmatter yield 
Upuk. of 7.& Vs. ckyaa tt..~ yield 
Dltblaone ex"~ac\able • V5. uvmatter yleld 
0.1 • Bel •• tractable .. 'Is. clQII8t.te·r yield 
Upt.ae of Zft Va. 0.1 • HCl ext.ctable 1.8 
Uptake of 1&\ Va. -4- m.tb1zoae extnct.aitle a 
Up"'e of 7A Va. t.otal ,ZO 10 soll 
Uptake of • Va. pH of soU 

- '0.368 • 
- O.~ N.S. 
- 0.131 1t.5. 
... 0.2&4 ti.S. 
+ 0.486 .. 
• 0.373 • 
+ 0.450 .. 
.. O.~89 H 

• 0.340 ". 
• 0.386 .. 
- 0.069 U.S. 

~ ~ ~~ 

field experiment 
(Lated.tlc 

soil ) 

- 0.139 1\1.5. 
• 0.264 R.S. -
- 0.149 M.S. 
• 0.421 •• 
.. O.~3 N.S. 
+O.~ .. 
.. 0.438 .. 
.. O.54!:; •• 

+ 0.780 • 
+ 0.300 • 

~. 12. 'd 11. I' 

~tt.r yield Va. 9r818 yteld 
Uptake of ZD Va. gnlA yield 

- 0.208 It.S. 
• 0.246 M.S. 
.0.493 .. 

_____ -~- Slgn1flcaat at .1 :,I level 
-rl"rp!~"r.r'-,· -' ~~~'l!'ON SlgnlfJcaot at 5 • Jevel 
L,.: . \- , , .... ,dT,1 OF .' 

~Gt~~'(;,u'l.. . '-,,: L} I ~, ' . _ ~ .,' • ~\1\lV.l\hLCQ'W~. .8. 80t. sipillcaa\ 

. '1:00/ 'IID£ '. :\. 

, ~' , .. ' 'C-l ~ '!' Po· C"'.J 
.' - , ' • ::x;; 

. -r;fI,RY . ~ 
/ ! It. n.· ~ -"'.-0 "'" ,I ':;.' I" ~~ 

" ~ , ,," 
"".,'~'" " ;" ".~~, 

~ 

~ 
,~ 

~,~;,~ .. ,p"'. 


