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REVIEW OF LITERATURE



opding o Hibbond { 3940 ) cusfoce polls
contolned mose tatel sinc ond exbractoble zine YhoR

 Toeme ok sl { 192 ) smporte

on o L stone contalned moEe
thon calo, fomed fra gnolosap, GUOOtRSEsa YR

thaugh the eapoesition of tho ?Mwm; motoriol wes I

in both casee,

Holnao { 1043 ) Toported that ¢ho soble §500
Atlantle conotol plofas contained olntivoly coohlo
anount of gine thon the othors, T gine contont of
@&M‘ﬂ mg of s&wr mr»m Woro f‘amﬁ to




Aceonding ¢o Hooly { 3082 )y of tho concomty
of 29,9 ppe totold 2ine dn tho supfoco ooile of orange
orchards 4o Cook Iolond tho plonts cuffored fron zine
dofieloney,

As zovoodod by Vbltz ot o) { 1993 ) the golls of
Appolechion peevineo contoined 100 ppm of totel zine,
whoroos thoso of coestel ploin centelned on on BVAFGge
only Q8 ppile

Tonbood § 1954 ) roportad thot tho vitdcultusol
and Sebseco Bodlo of ftaly wope found o contale 4 to
6 pem of total 2ine vhich woo sot dnfluanced bY pily ldao
gtotun and hums contonte

by zovicedng the dote on zine eem: cnt of coiles
Suoing (1095) soporied thot *ho avopspo volus €on vost of
the afnoral gsils wop botwaon 30 and S0 PP

Hehto ond Duhchinammrds § 1985 ) found sine wie
00D ppm &0 Dolbi colle,

Ae stotod by Kexdo and Vesit { 4080 ) » tho totol

aine contont of Rugsion ond Chernonans wWas epproninotely

T2 ppin,
otyanozoyen { 4959 o ) ropoxted the 4G contant
of cottan eollc of Cujarat varies fxum 60 o GL.7 ppay
\ocording to Naly ond Mohta ( 1050)s the totald
2inc cantont of Wostern Indds sollc of Cujrot ond
Sovpashtre soiles wap 20 %o 95 ppeie




- 40

. Lol ot ol { 1960) nessured totol wine ronging
pon 34 to 68 in virgin zod mﬂlﬁ, 89 ¢o 74 ppo In Dlech
colic snd 24 Co 20 ppn in lotorite voile \ :
tiopled ot al { 10¢0) zovealed thot applicotion of
zing culphote @ dozs on the surfoce of Lokelond oy Hod
Boy solly dnercoced the sine congontration to o dopth
ef 1B inchony ’-
rgoracies { 1063, 3064 ) studied zinc stotus of
tho sedle of U,P, and found thot the sime contont of
londollihond, uplond olluvial, Vindhyan ond Cheblior wore
5a5 10 1204,0 ppm 4 Med to 1002 ppmy Sed to 1241 pow
and 8.1 t0 153,6 pro rocpoctively, He- clso wopostod the
aine contont of olkoll sollc of U,P, wos within @ ¥ango
of 70 to 205 ppmy
~ Ronodive ot ol { 2964 ) emwmmam

stotus of Mohozoetes sollc repostod thet the zine gontent
# rod oendy loan and lom leterito 4 blotk clays cadine
and alkold m&h and costal gllusiun soils were in the
songee of 38 o 65 ppmy 64 ppas 35 to 60 Py 25 t6 30
opm ond @ @a 49 pp mn@iv@i% |

ag losehed fwm@&m
Ej@gﬂﬁ‘”@? Yow totol zine cemtonte |

profiles worging from 60 40 142 goo,

- dhawo ond Mamsag { zm y found out by anolyoie
of 43 soilo woprosenting 7 prefiles fren EfCoront




astic zonca of Penjob thot the sine contont
0 07,90 ppn vith on ovezogo

oaecad tho pongo of 18,000
volue of 84,90 poo.
sychoudhuzd ond Dutto Digwes { 2064 Jeeportod
sond otono, lmo cteno, shole and dgoous rech
contoinod 2@’%@? anct B ppm 2ine K@m@:iv@&v,

tdice o %0@ to O Q? [P
tonobize of ol { 3067 ) 2y ‘
% oane Hevsaldon m@@%@@ wiop & potsoen B and §
pae Thoy seported thet for oondy loom ond c&iw loon
a@ﬁ.&n the totel aine voluos wore not O yedolly high
indicating thet high sime figuzos gome not nogoonarily
cesoclotod with young collo. |

to @Qﬁ@ the W@Mﬁmme M&;G@@ﬁm eodlibn ¢he gv
5 ,f" @@&3@ ﬁﬁ M&@ ,@ a!'.fw‘g#l M %ﬁ@

o 150 m .

- 24ne content of pod seils vo ;‘;_: b




which was 40 to 134 ppo o8 compored with rod colloc,
The totel zine contont of black soll pomped €xe
208 poos

 Twipathy ot ol { 1900 ) zoported thot tho totel
ginc eontont of tynical cells of Ubtor Pradesh manped
fien M&& o 98+4 ppme

@&m&& mm

Peoged and Binhe { 3909 § ropost
of Dihar collc ponged fram 69 to 1010 ppm with the
overage volue bolnn 407 poms

%y onolyslag tho seile fean 02 flolds in Cplifomnis
Broum ot ol ( 2971 ) found out that the totol mﬁwmw
of those sa&m veriod from 28 to 136 overago y 86 Bpa.

ltohopotes ong wibo ( 2978 ) on & coepo a
botwoan e» oteto w@a&tw aine ond me W&@ W

mindng the wssiam@ gine contonts of ol
Wm and Singh ( AQI?Q 1 studying |
4 bleshs of Indoro districe repastod that the totod Eino
ithin the songe of 4D to 191 ppow
Rputeoy i 1971 ) sepovbed the totsl zine conte
of lateritie soile of Orfose to be 80 to 0B pPDs




‘Eiw m@gsmx @stxa@tim mmswa ua&m fuppentilus
niqop o pz'eéﬁ.@ﬁ posponge of giac apolicaticn to oodd
typoo of coile er 4% could not
e rulroment of diftomont
cropse So for tho ascoscnont of the mammm of mine
tveos of oollgy ¢ wos e%@a&mm@ o $oko m
help of chandcal oxtraction mothods, "evopol chond
e tle Bove Boon oacastod to dotommdng tho mmwm
- Higarn ‘%Eg the chonicol mothads |
leas w&emﬁu& than ﬁm biomogoozy methed
thow ond Boon { 2052 ) ebtodned cerrelotion botwoon
aine doficleney ond onous roctod by apmonium
scotote and dithizonn,
Ruckor ond furtz { 4955 ) ebtodnod o sdonificont
meniun geotote d&&hﬁam axtrectod

aonivn acotota @ﬁ»’@%&@m antEacted zine ond
zdng smam @ymxwmm {220,608 ) o .

Blwablo ot gl ( 1065 ) obtodned cignificant
rospenoge dn vhoot, modve and paddy to the epplicotion
of aine on solls which contoined less than 0,5 ppo of
dithizone outractablo zing, |

Hartons ond Chesters { A0G7 ) reports
oxtpactoblo sine hod o signi¢iennt epsrolatic




14

of alne by oolme plonts .
Crowal ot ol { 1969 ) zopostod o good covrte
Laotdon botweon dithizone anonfun scototo oxtmactoblo
gine and alne uptoko by uhoot plomt, .
Heoly and Rondhews ¢ 1070 ) moported stoticticolly
slonificant zolotionship botwoon the Cotol mine uptohe
| arop ond the dithizono cmonium pcotote

@x@w&@@@éi’mg@ﬁ@w@@ % @&ctsﬁ”&@’@‘@am

dithizans wan 0,15 to 2,07 pomy the avorono bolng 3e07

.@a% ‘E‘Ms @mm@em did aot gw@ oy eoprelation
axtrseted fron volle ond sine conconte

to m%ﬁ m\_}’% @W& &9 m 67 Rl o j%s;s ﬂﬁﬁ@ o §2

aveliebidity of, sedd sinc for 51 godlc which diffeysd

in pil, toxture, and ovgonte mottor @@m@%




s
served thot €,1 I Hal
with big=
in ocid

Bopgows, Tucker and Wupds ¢
mﬁm&e@ gine vor slonificontly cozrolotod
ensay mothed ord 0,1 N HGL f8 o cood oxteoctond
ooile,

taxton { 3967 ) oboomved o dizoet welotionchip
botwosn gine ontpoctod with Q.4 11 1R and tho zine
cupplying powor of solls that vorled widely in toxtuso

Hodr ond lohta ( 1099 ) weskiay with Cufeot seils
soported o olgnificont costolotion botwoon pit ond Oud U
e colublo zinc, B
A significont rolotionship botuw _
oxtroctablo sinc and yield of wolae ond @@’ﬂ»ﬁ%’m@ |
arovm on Buadollhond 6 @EX@ of U,P, wop sbtoined by .
rosacta { 1968y 2964 Do

ate Mlﬁ@lﬁﬁmg 8 m@&%@ﬁ@m positive 60
botwoon O § HCL extroctablo 2ing ond gine concentee
tion of Wm Mm

mm setusl exep TDpoR
soil m‘w ﬁ M@m ot ol 3082 § Henwilean
Lamn 44061 by




106

On an intonsive study of 36 colls of Ulcconsimg
Dolow ot ol { 3971} mepoxtod thot tho outroctent mosmol
omnontum eestoto { pl 7.0 )y 0,08 U1 CDTA and 0,8 B HCR
shawed pronioc 46 sedl tonts Ser thoe simultchoous svoilow
bility of Cu, U'n cnd 2,

Mogtons ot o) ( 1966 )} concluded thot tho molative
smount of gine ortroctod by ¢he gine tonts wos in ogd
of Av ndger 7 0,0 B HEl 7 bithizone T 0,2 toeo,
ontzactoble zinc,
| Hewozppe ob o { &%9 ) found & @@@iﬁm COLEDw
lotdon botweon €,023 DOTA entractablio gine with G}

' troction mothad, Mma @.@% £0%A ortroction dhewod
2 geod coprelotion with biowcssay mothod not in @lk&wm
mwam black coll,

~ Abost mmm@w.p botwoon u@m@@ @f zine tw
w Prasod ond m@ & a@w L. |

- @ﬂﬁ 7 Qhﬁﬁiﬁ&& %@?&ﬁﬁﬂﬁ?«@ fm?‘ '-'"7'7“~"f'*'

the svolioblo 7 * in goile of msm ‘m? poportad

Rl acetote m eimmmm mﬁtwée

Naveot and Cal { 4971 ) sepostad thot the
quontities of eine oxtsoet 4)p GOy wore highoy
gine contont, |




X7

Rod and Chimando { 1973 ) on o otudy with mofce
crop An ohalleow Dloch soils of lsdhys Prodech govedled
that 20 g, slono gove o clgnifiesnt corrolstion

cantrol pots 3.

Aotoddve { 1064 ) ond Chatterden ond Dooe ( 1968 }
vaed o mubor of oxtroctante much eo watem, I KGls onmoRlw
pestate { ol 4,6 ond pH 7.0 Yo SOTA, 01 B miﬁ dithizone
ond blowasooy for dotoraining avoilobl
Indlon soilo but thwemmfwm@m ms@%&ﬂ%
@samm; S

i) @mw block colls of © aﬁ?% Pradoch mrm uded thot

0 memal m@ oestoto ( pit 4,6 ) wos the only suiteblo
e smonoe of vhoot €0 @Wﬂﬁwﬁﬁﬁ@w
of pine ond elw thoy abtained o m@h&, o nifiEant COETOe
lotdan ( & o 0,600 ) of thic axtrect
W w0 @%mt gine contond,

A %@M M@ﬁv @ﬂ a @@mﬁmM mytwiont in
io hooun by tho quontity of the mptziont mmﬂ by it
in avelleble fomm, -

Bary { 1047 8, B ) gove o tentotive Limit of #ine
oney and m&@m i@ eoso of ﬁiﬂ'@ilﬂbﬁﬂ Elne vOEQ
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Uoar ond Gormop Q 1947 } &
dotlclont goile contolned loos than 1 ppm
antroetablo 2inc,

Upltz ot { 3083 ) goportod thot €
~ulne eontonts for sofls of Aspolachis

spertod ‘@ﬂ&‘ﬁ @@3@ plag

Hofe ond Mohts ( 1980 e ) zopestoed tho 0.4 N
who nine of HALY ( Shollow ) colls of Cujzat

g vae 3 found out -
goile of white MMM M fwan u@m 9 3@' o 0 f 33‘39

garge of @%1 o W@ p@m i
Mﬁm ‘W‘ t0 0sJy Dhobh
eoll 1.2 to 10,9 nom,
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Deoam ob ol { 1062, 1064 ) gove o epitical
1indt Cor Dithizono cutrocteblo gine Bolaw which recporscs
o odded zine could bo eapontod wos S ppms

ho avoldablo 2ine of Llohopootre goil wos
otosnined by Ronodive of o) ( 1964 ) by soveral methad
o rocorded avalloblo aine oo @.@@ o 8,44 pomy LI7 L0

sentote { Qﬂ ?g,@ 3 fomenis
Gpd B MCL zacpostivaly,
femoniun acotato em&me&aﬁam ghne of oo

£ szemw { il ﬁ;& h

some Indlon ceflo mgmw W

M@nﬁm seototo @ gi% 7.0 )@ Ammoniun seotote (pi 5.0)s
Pithizont, Osd W HEL wozo 0,28 €0 198s 140 20 Beby
G to ?‘9@ and 242 to 042 rospoctively
Chubla ok o) { 4965 J soportad i
Wiracteble zine of P@mﬁ&h poll won 0,39 46 @a%
Mmﬁ ut 1065 ) yoensded tho ovoiloble sing
antRosted by Amoniun acobote of sondy sodlsy Botorite oedlo

mm&@& biock a@m, dacp Block oolls and alluviel colle

2 ppriy 2.0 to B0.0 ppmy peacet 0 #6+0 ppiy
142 ppin and teoces to w@.ﬁ opm sogpostively
- 369 ) socopdod thot avoiloble
pine was constitutod amm%wm%wmmm sine
contont and vorlos fram 0,9 to 8,8 ppo with o neok

volue of 4.4 ppm,

trocos to 23




Rod ondChimenia ( 1971 ) detomnined
aeototo { plt 7.0 ) Dithizone ostractsuie zinc of chollow
black solls of Madhye Prodoch oo 0.5 te 387 ppm with
1,67 pom oo tho overage voluo, '

Dy studying come duportont sodls of wﬁm ond
wwopieal polls Peacsd end Pogod { 1974 ) cencluded thot
a groator contont of evollable zine was found en the top
layor o8 composoc with dopor Loyore of sodla-

Cupte ond Gingh (1972 ) soported thot the wvailos
bllo siae of somo toils of Indore diste$et vesdod feom
0sD €0 8425 pprdy -
Noutzoy ¢ 1971 } rocowded the wa&&abm mm
of peme iater%% aolin of Opfasc

z's@m mm ww@w in their sine oupplying
posor sogordiess of the emount of zing progent In MOLe
m&wm@ ﬁ’nmg Poetors aﬂ@@%m the mmmw

@@Qﬁﬂﬁ@ ﬁm%; ?'»',r.a i 101 e
| mﬁ@ soid m%mmmm ond finotien m,

pH amm the mumw of pine by effooting
‘ @@‘tﬁv@w of microsrpeniass or changleg in the ﬂc&ﬁbﬁ&‘w




ghoorved an colls with pH grooter thom 640 ond loos
thon 0,0 hut doczosses ae the pH goos down or wp fron
theso lovels,
Carp { 3948 ) soported thot the deficioney of
gine would bo empoetod 3¢ tho pil of ¢he sofl ercoodod
6,0 far citrvn crop,
The soductien 4o slnc consontrotion by liming
wted by Uoar (198¢ ) wes not duo to cololum but
tho offact of pit, |
m@mm@ to Chotterdeo ond Doce { 1964 ) mope
ool ot found dn coll of pH

Shosman g 1967 wmmw a soxrzalos
tion Wmﬁw& of @Qﬂﬁz bobwen pH and evallable sine,
Moy oloo zoported that o doetesse in extractoblo elnc
gontont wos agscciatod with an incvease in soil pile |

A significont negetivo corrolotion wos cbtolaod
ptwoon gH ond antroetodlo zine (Dandyepsdhye end Adifkerd,

Pﬁ@@f
eontant wos deeroased with Sncrossing &0

oné W@M 6 m?@ \.-u ptad that tha M@

soll gl
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Mowor of ol ( 2978 ) wosting with Dpoziliion
a0lls sovoolod ¢that sine doficlonclos eccured ot
ool p 7 6,8 .

™o increosed oveilobility of sine bw opplicotion
of Zinc Swlphotc wos deczeooed with gofl pll { Stornton
and Buzgess J07L JeThey oslco momtiengd thot t«’ﬁ%ﬁ%
inczoesed the svellobility of sinc only due Co chife in
goil plle CalO, ond 0Dy doczossed gine avellability owing

%0 ﬁ% chongots

: - 1048 ) polntod out thot aine
conconteotion dn ot plont was dogmoascd with 4nceogoing
zoton of Liming Mut thoy did mot €ind ony Pocponse @
added 2ince

potetn and Ctout § 3991 ) seposted tho chemp
doerpose dn colubjiities of sine by the eddition of
Q@Q&“ﬁ'}@ -
| Loopar { 1952 ) poctuloted thot Gﬂwa woe 6 gesd
rhont for hoovy motal Lonss
nepossed pine doflcioney wop DOpOEGOC Y
intor and Dazko t 1058 ) due o tino @@M@Dﬁﬁm |

'@@%

DOLE




NaglR, but poduced en opplicotion of CaSh,,

Jusinok ond Donor { 1986 ) dndieatod that oine
wag odgerbed dn tho cww*&a& suzfaces of dolomito ond

mognesito and m@m«a@.

Hofe and liehta { 1959 o) chgorved the
avallobility of zine doevensed o limo contont inezeasad
but thio did not hold geod @w alle

toplicotion of 1imo 1404 o0 to 7900 ib/oe
deficloney ( Hutton ond Phokolls 1963 D

tho avollobllity of mine mﬁi
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‘
Téwoed ond [Yspa { 1064 ) otudicd tho offoct of
Call, on rotention of oddod ine in O solls Le0e Dlochks
- pod ond olholl colls of U,D, ond oboomwod ¢thet with
highor dose of Cally, the rpotention of oppiicd sine
incwooend @mﬁwﬁ;w in 011 the colls duo te adoesptie
of lona ot tho colleddel surfoges ond fommotion of
oome hoole aine corbonotos, Mondoun gotontlon woo
pocosded ot 2,5 % lovel of Coth, in block soll ond 148 &
owol in 2od soil,
A send eulture undowtoken by Pould et e (2900}

whth pﬁﬁ and m@g rovonlod thot sdsition of colelun

ot ﬂ@ s 1069 )ﬂ

grestor @Eﬁﬁ& an ﬁﬂm W@tom » Dut ~‘~"'ﬂ g =
soll to o pi! B9 only dld net doepeans 6ol alng
avatlabtisty , ' -

@@@@@%MM@& « ) Oy
due 10 negodkive ;mmmw 2hng ﬁmwmmm
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Rogers and Gy (1948 ) obsorvod the uptoke of
zine by oot woo deesoouod by the gpplicotion of phe o hatos

From o groon heuse study using gwoot e@m; &8
oot eropy Opown of ol { 1970 } seposted that cpplices
tdon of P ’»"f soded 28ina éeﬁﬁe&,oﬁw oyeptans on @‘@%
trooted plonts, ut ¢the doficloney woo corroctod by the
opplication of . zine,

Wornoal: { 4970 ) obsorved sinc dofiedioncy In
cozn plants ot high P and low cine contont of sodl, f@?ﬁ%@@
P roducod 2ine concontzation dn ooue but nob wplal ofplant,
Ho alee nop » tho H. of Po in zine @m?&aim&
DRortg, | |

lolten ot ol { 39¥0) zeported thot o hoowy P
opplication { 500 gpm ) gonomolly dnduced & gronter a&m
dofdcioncy on oolls tastﬁm:; atove pi 7,0 o

Stanton ot ol { 4971 ) chowed thot ColtyPOyly

duced the ovollobility of uine o This offoct W@M

mm@my botwoon coil pH voluos of 47 anc 6B
Bag @m@mw o8 tho ph zove above G

@M&i&ﬁbﬁﬂw of zinc mg@w W \mgeggﬁg +he botoncs
which fin sine, At the sano time, the goils contodning
grostost mount of orgonic notter cxe ﬁaﬁaﬂmﬁ in zﬁm@




> ot ol { 1999 )y Bondyopodhys ond Adhihord (1000)
0sned olgnificent pesitive copzolotion botwoon oreanie
motter ond oxtractoblo aing, Tho inercosed ovollobility

of 2ine with higher esgonie mattor cantont was duo ¢o

358 ? botwoon @mm&@ @%@@E and

olc coluble sine wideh picht bo duo to Cosmotion of
pockdto of oedd matorinl 4o atnline gollsc thorehy nolne

f sing woo mw by vosy ocldic eachon
Wnde ecid, Uoal:ly cefidle oitas rotoined zine 4n tho

whon wﬁ‘ﬂ s rw fren %@ to 306 'y

@m % al ( 1973 ) poposted o clondficont
poshtive carzelation botwoen ] | ovgu:
caztan fay COTA ond @az W HCLe

Ton ot ol ( 3971 ) ctudied tho complon Toost:
of afganic mottor with einc, Thoy soported thot mubos
of moles of fulvie copounds eerplancd by & male of




2inc ob pH 9.5 wos law in ¢he case of high mologuipy
wolcht froctions, tut the low moleculor wolght fpaction
wos canplenod fn omounto Siee that ctoted for the high
meloculor woloht capoundos By incrooeing the pH ¢o 7.0

a $onfold dncreage in caounto of low moloculor welcht
froctions comploied by zine was obtolned, Thoy alse
povoalod thot Zn fomm ceerdinote cevolont bend with oi

twoon Finer feoctions of solls end
o¢ld soluble zing,
Rendhows ond Karwog (1064) found & positive

thon montnozillenite type of cloys
| Haptons ot ol (1066) reported that the intodw
action botwwon cloy end exganic corben conbont 4o



golotion 20 cnount of sinc outzocked by C.d I ITL could
ve oupleinod on the boclse of orgono eloy ceamplox femastion.
A dncreose dn orgonie notter centont ot eonstort lovels
of elay dncroosed the onount of oine bound by the oug
cloy eemplen thoreby pesulting dn dnczeased oatuecto
of woll z2ine by G4 H 1L, ‘
andyopothys ond Adhitogd { 8067 ) ceulé Aot
oot ony @&gﬁm@m gerzelation betwoon finoy freetions
of oollc and ocld coluble 2inc, .
Navret ond Rovibevide orted that
totel zing contont of 23 celeorocus collo dnescescd with
tho clay gontont of soll ond they got a elgnificont
gopclotion eawcffielont botweon totel 2inc gnd poecategs
of clay { £ = 6,60 Ju
Kolyen

aoundarem and Cehts 6 3.9?@) W@@m"ﬁ that

ovallability of cine doponded on tho oo of &l

and drhorent sodl proporties. Mo cloo 59p
of & wmnmw zine with dnesvos

a&m@ contont i ell sollc studled,
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Uallnee ot ob { 3969 ) sopovted ¢ho zolotion
of tooperoturc with plont wptoho of ~inc. Plomte which
chowad medepoto to sovero zire doficloney in thols
oozxly greuth hove eut grown the vicuol symptans W oaz?w
o mid Suly. 7ineco dof T, : wank 4 ser
when @c@%ﬁz@@ doto was ﬁhﬁﬂ; 0 M&é’
nitzogen %@%&&m&ﬁm Mm@@m the avail.
in ool and cerbinotion of N ond 20 gozet1tntion
doulited the rosdily soluble aine eontents { Migly ﬁ%
had & grastor offect on the am&i@am zine thon %@W% »




 yicld ond dey mottor wero An oxdez of sice 7 moize 7
boeloy 7 eugor cong,.
fe zovoaled by Nolson (2086 ) addition of zing

did not dnereoss zine contont of soyshoon tepn but total
zing uptoke fzom the soll wos incpoosed, 2inc conbont
of coyobean plonts woe 15 pon whon 1% wos grown in deflclont
goll but 30 pam was rocorded in nommol oolls

4 cuposimont conductod ab TeAsReles Now Dbl
on a@ﬁ and f’@zm,* pplicatic adop

A mﬂi’%@m sogetive ¢oprol a&i@a batwoen u
of ainc. by cozn with oolt gl { 2 = «0,4080 Y ond o mﬁ*&&w
corpolotion botwoon uptakie of nine ond mmﬁz@m antract
- godd ﬁiﬁ@ wag oboozvad by Dossoy (1957 Ve |

Diheh 1050 } secovesod tho chleeplols of
citeus of olne sproye,
By the uso of radie octive zine Riewsan ond Jomes
tudied the dieteibution of aﬁm in diffopont @MQ

AP e X {T
GO O

of vico vop mwm@



seording to Naih and Acopo { 2968 ), zodueod

roto of protoin oynthogie and dncrossed cceurmlotion of
noreproteln intosmodiates in cotten zesultod in zine
doficioncys . .

Awjo ong Coptan { 1964 ) socewded o geod zagponoe
of tyteldd solzo to zine spplication fn colls cantolning
20 ppo of ming with IDK, Uood sooting ¢reotmont proved
pogo offoetive in §mcrocsing drynottor yicld thon cedl
trootmant or cpuay opplicstion, Thoy oboosved & 20 % dnexoos
An @@;}&t@tﬁ@g yﬁ,@z@ a8 mam@@ to MO olonc.

tubor over P alone by &@u gpolicotion of
% 39,7 kg / bo, |
A gzoen house epusicent widertaksn by Geeun
et ol ( 3962 } uwodng gwatorn as toot cxop povacled a0 -
cllent saspance of coll opplied Zns0, in golle
maﬁﬂiﬁ@ 085 ppm or Joso dithizens oxtzscholic aine,
te olve raperted %a‘@; ima od zotos of m@s Wﬁm@ﬁ

shrowved nsjor g@ﬂﬁﬁ& of eine uptake
of ice wes ot milk ctane, Cropp gEewn on s0ils mm@ -
1oct than €,59 pon of dithizens extroctobls Nl
to winc { Doown o o} 4, 2062 )s
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S8 of &1 { 3964 ) recoxded an Anecrcose i
modse yicld feon 7504 2o 6680 hofhs by apelying 4 kofhe
2ine %0 o eolcapoous solil,

Roroddd { 396¢ ) mocorded 90 ¥ Snerease 4p
- deynotier ?ﬁ@M of v&mm by the @@@M@@M@@ of 2806 during
oowdng time, -

Sdngh ond Jein { 2064 ) 2oposted thet wmﬁea%ﬂm
of 2,98 Wﬂa of zine n tho sodl fncrostcd the production
of dry wolght and m@mw bt whon appliod oo cproy ot
MQW lW@Ea un epprociobly incrossod poddy ¢icld wos

stngtom of o} { | 1064 3 oot L
s6,/a cang uith UK Sncxeosed the yield

gvor P alono,
A £101d txlol undestolon by Govindo and Copal
Y .:,i_:.”j, 3 en @i@ M ;@W m&@ iﬁ @@ﬁ%’ﬁ@% TR WJ:‘

ﬁﬁ@@?&fﬁw to Koes el
mﬁm of vhoot won not effocted by -pplicotion of ping
A ﬂ@e&@a@@ in gealn v&@m el &mmam in deynotiop
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ovindrajan and Cepol Reo { 1964 ) obsesved
considorable dneresce of mitzogen eomtont In pods of
hozne geon by tho spplicotion of zinc sulphotos
7 aporinonts conducted on ealecesooys sodls of
funjab by Govindrajon ond Gopal Reo ( 1964 ) socanded
clgnificont dnspeoso in rico yiold by cpzoying 0%, o
Karewor and Joshd { 4964 ) oboorvod in the scldic
30410 of Polampur thot ZnS0, ever IBR gove eignificant
dohor ylolds thon 9K olonv,
As geported by Pillad { 3967 ) wﬁmﬁm of
zine O 2,53 kofho veoulted on incresse 4n GFYROTCE
%@M and ﬁiﬁwﬂng Dut an spprociable inerosse in W@W
zogorded by gpreying sine ot 'hichod COU0OG.
oocotod the application of 2n00, © 42 kg/ha

to @M M@hw viold,
Ho olee obuozvod that top dressing with 030,
stian of @z@ﬂ% wﬁiﬂi

b

after 4B to 90 doys of gomninn

showed sovore gine Mzaamw ’

in Pungel  incrosoed tho yield of dhoct from 2 to 13
A £i0ld triod e

takdng hybeid molze ac

PR ﬁ‘.&iim@ mm@




s
fecording to Navroet ond Ravikovitch {1060 )

ging contont of teat ereps voried with plonts snd naturo
;;ak;,zu,'&ua 2&‘& %ﬁm’@ mm

of collc, Thoy alee dndicated a ¢
of plont with ineronse im CoCls,
correlation was obtoined &

of m@w in moture leswos of @u@w eonds

sohido and Tonoks ¢ 1969 ) cboosved tho Kholro

diucase m Indso and Hoddo in Vest Paldoton woze both

due to zine doficieney, Tho plont sine comtent woo mot

zolated to fotal sinc but rolatod to pHe mamm of

coliviens to the soll epgropate LoneY ww@mﬁ@

thot coil veduction g one of tho focters zeopensiblo
joeronsed avadlebility of zinc in gutmorged ng

cording to Gpowal ot ad ( 1969 ) the yield of

mﬁ@v and modze wos Incvonsed by snsaying 20950 «

Yorhida ot ol g 2970 WNM that the %@@Mﬁw

mﬁﬁ ot M@? ( wm
olight Sncrocss in yhold but the b




ohegp

god dn the hichost $oid, Yields of Geo wero
zoducod vhore P and gine concontoofdon in 10 to 15 deyo
old plants woro J Gu3 £ ond £ 40 ppm pospoctivolys
A5 dndicoted by Rodagopol ond Hsheo {3578),
the ineresse dn deynatter yiold of hybrid molze
B0 duo €9 opplisstion
in cenbinotion of O ppm zine with
Mrzfmmﬁ? yinld of deym attor then wpplicd
rodyve Applfeotion of 2ine imezvaccd the eoncantzation
and m@aﬁm of zdnc olgnificontly, but opplication of
phosghoto zoduced the concontzatien of efnc by 363 I,
2t hod o offoct on tool uptoho of zine by plonts Tho
hiochoz Jovol of aine Secs 20 ppa deprotsed tho P lovel,
A pond cultuzo U w;m by Mehopates ond Kibo

&@@ by @@%

1557 . ang E%m@@




ondexfe { 98] cboosvwed thot oXesss
of eoledum in nuteitional substroete docreeged zing
contents in both tho losves snd zoots of lottuge te
a hich degres. A simultoncous zine deflclency ond Gsenos
of calcium dn the substwote doeroased al
the zosts ¢o ( 5 ng / by e camporsd wi
(38 g 20 / kg )

A plication @ﬂ-’ 2dne ot S ppm did not incposne the

soncontrotion of sine in whest plont, howovez, eine
sppliod @ 10 ppo rosulecd cignificont incroasy 40
sine contont of plants » Thoy cles seported thod
appiicotion of n © 5 pom fren ping culphate ond foliow
@p&&eﬁi@n of olne inepensed the yield sigrificantly
guovoy ool opplicetion of sinc O 10 ppm did not
a?fm tho yicld, Tho soil epplicotion of 2n O 9 ppo
inczoscod concontrotion of #ine in moize plonto cigni
@mmv. Effoct of ping on @m mﬁww w@m of mﬁm
woe found olomificont,
| Tostfoll ot ol { 3970 ) obtolned o menloun
grodn yiold of 4GY0 tg / ke of rice with on eppliection
of 442 ky / B of Fe plus 52,4 ky / he of zisc, Ho aleo
cpoktod thet zine olene did rot give nanioun yield,




CHAPTER III
MATERIALS AND METHODS



R R AT | :
CHAPRIR I2E

CREATRE Q'A m ﬁ%ﬁ?’ @
st Stotlon, Chubonoswap, Tho

m mwm a@n
{41) Alluviel eofd
{ 448) Alluvicl coll
(iv) Altuvial codl
(v) Aluviel poll
{vi) Dlack meld
(vil) Oloek soly
{vill) Dlock sofd
{4x) Latositic cofd
{x) Loteritic cold
{ul) Lotoriste sodl
{nit) Lotoritie soll




@mﬁam Wﬁﬁ% W hieda
(ﬁv) Rod ocdd | '

@M@w m %M@ IV ond ¥




M@a@ Wou m@ﬁm@ t0 hocton tho cection of o

Sa0 3 the a@gz,, Aftoz 8 dayo @ﬁ eagﬁzeaﬁan of 2o

wotow fm ﬁm M&W potollic don \
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TABLE I
DETAILS OF TREATMINTS OF POT AND FIELD EXPERIHENTS

Z2inc lime levels

levels ‘n i ‘15 i Ll .
% k%o bs%o k%
“ bo¥, by L2,
“2 o2 Lg% LyZ
% Yo% by 7,
b fo% by b2,

Abbreviations ie

- Half of the lime requircment
- Full of the lime requirement

2y ~ No sinc

2 - B ppm zinc
2y - 10 ppwm zinc
g « 15 ppo zine
Zy « 20 ppm zinc
o - Ho lime

by

L




i. |

2.

3.

4.

S

TABLE

FERTILIZER SCHE

i

EDULE FOR POT EXPERIMENT (Alluvial soil).

Bose

{  Fom |

120 kg *H* / ha Ammonium
. sulphate

Phosphorus 80 kg / ba'?z%'

Potassium

Potash

8t k¢ Rha 'K, 0"
s/ Ka chlozide
Line i% Ho lime
- . §i) Half of total lime
half ton aams Jacrel oxide
ii1)Ffull lime reguirzement
“"13‘ i.e. one ton
aeos 7/ aere -
Zing 1} 0 ppm  (2,)
iigﬁp;pm 26(21) Ej.n' .
111110 ppm  (2,) ' .agesu -
iv)1s ppm  (25) (shemical
v)20 ppa (2,) grade)

1.4197 gm i; Bagal dose Applied in solution
. 1) 1B 30 days to the soil
o - after transe
planting

0.3833 gm Bas}zl dose «dpw
0.1072 g Bagal dose o @0
1.4 g
Asplied 8 dsys Boradecasting
- before trange
19 m Basal dose spplied in solutien
‘ P n solu
220 g : to the soll
330 =3 '
440 mg

(&4
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TABLE 1i1
FERTILIZER SCHEDULE FOR FLELD BEXPERIMENT (Lateritic soll)

- " Gusntity | Time of Bothod of
2. Me: L Pese [ e 50 Loppiicotion | apsitcation
1. Nitrogen 120 k3 "N* / ha Ures 820 gm 1) ) Basal dose B
/ - ﬁ% ¥ 30 doys Broadeasting
after transe
planting
. . S / L o {top dressing)
- 2. Phosphorus 80 kg*P.0-."/ha Supez « 1575 ‘ Basal dose «dow
osp | ka ‘205 /h e ate gm
3. Potash 80 kg'K,0"/ha - duzlate of 420 gm - Basal dose «d0~
0 kg  potash | o |
4, iime &) do lime (L) - - |
$1) Half of total lime 2.235 kg
requized QL%) $.0. N - 8 days before wdoe
% ton CaCOg/ecre  { Calclum | transplanting
111) Full }ime requizement] . 0%de 4.510 kg
per acre |
3, ' Zine 1) 0 ppmizy) - -
| i1} 5 pemw(2,) § ' | i43 go |
1i8)10 ppmiz;) § Hm;hete 28 go Basal dese .
iv)1d ppaizy) S ?%érmerﬁa). 423 gmw § -
vi20 ppulz,) grade) 572 gm

Kd

o
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E&ﬁemfm*s digostion nothod wos folleuod for
doonon oo described LY Jocheon

4 erizonont of coll was dotosmined by tolling
@@wﬁ mm Mz. of diotdiled watey ond wzﬂi ai

Avoiloblo sine wos @mmw' by cheking 2B gm

of solly siaved through 18 mogh siovey In 25 mi of
LN w0, { pH 7,0 ) ond 25 ml of 0,04 # dithizane
rosgant for 3 m. Then 4t wap conteifugod untid o
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CHAPTER IV
EXPERIMENTAL RESULTS



CHAPTER IV

RESULTS OF THE INVESTIGATION

The pesults of the investigation of the laboxatoxy
study, pot culture and field experiment are presented in
this chapter on the aveilability of zinc. its relationchip
with soll properties and the respense to high yielding paddy
variety in aliuvial and latezitic soils of Orxissd.

lateritic solls are found in the thickly populated and.
intensively cultivated agreas of Orissa coasts and the
pzincipal erop grewn is rice. Surface soil samples fxom
15 different locatiens of Orissa were collected and analysed
in the laboratory to determine the physicel and chemical
preperties. Fifteen soll samples r@xeseneéeive of 4 groups
of scils viz red lateritic, alluvial and black. Out of
4 goil groups, the alluvial soll was selected for pot
culture and the lateritic soil was selected for field
experiment. For pot cultuze stuay., the alluvial Qsoﬂ»& of
 pandazukundpur and for field trial the lateritic solls of
Bhubsneswar were selected.

The sesults of the meehanical analysis of soils
are presented in the Table IV, The results of the chemical
analysis of soils are presented in the Table V. The total
and available zinc content of different solls aze given in
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the Teble VI. Available zinc wes determined by two
different methods (1) 0.1 N HCl extraction method and
{2) NH,-Dithizono extraction method,

Mochenical anslysis indicates that the alluvial
soils collected from different places are ¢o8¥se textured
and classified as sandy loam except the soils of Patha -
farm which is completely a sandy soil with less content
of silt snd clay. In case of alluvial soils the % of
sand varies from 92.14 to 90.44 %, the silt varies from
4,00 to 28.30 ¥ and the % of clay varios from 5.96 to
25,56 % . But the lateritic solls contain some emounts of
clay more in fow places in comparison to other places, and
classed as sandy clay losm in texture except the solls
of Bhubaneswar and Khurda which are lcamy sand and sangy
icam in texture respectively. In case of jateritic solls,
the %.cand, % silt and % clay ranges from 48.44 to 8l.84,
12,60 %o 22.30 and 5.56 to 29,96 ¥ respectively. In case
of red solls, the samples from Koraput contain @ high
amcunt of clay, belny clayey in Awaturoj but the samples of
red sodl frow Chandragiri Ls sandy clay loam in texture,
Red sells varies from 40.14 to 60.44 % in sand content;
16.00 to 18.30 % in silt content and 23,56 to 41.96 % in
clay content with regard to black soils, 4t is indicated
@hm the sells of Bhawanipatns and Lolsingha age sandy
loam 10 textuze snd the black sodl of Chuda is classified

as sandy clay leam in texture . Black scil ranges from
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48.52 %o 67.8¢ %) 14.00 to 18.62 % and 16,16 to 32.16 %
in sand, silt and clay content respectively. From the
above representation it is obgerved that the soil tewture
differed from plaeé to place although the soil type

remaing same,

The solls were snalysed for pH, B orgemic carbon and G.E.C.

The pH of the solls were determined by twe gifferent
methods (1) soil and water 13 2 ratio, The results of the
chemical proportics are presented in Toble V. Chemieal

analysis of the soils reveal that all the solls except
the black soll are acidic in natuze. Black sobls collected

fzom Bolangir district are neutx'al in geaction, In €882 of
alluvisl soll the highest pfl rocorded was 7,20 by sotl
water ( 1 1 2 ) method. Patha farm seil is peutgal in
reaction. Gxcept the soils of Patha farm, the other slluvial
s@ila eeneeted fram different places are ranging in pH
valma i’m 3.% to 6.65 which indicates that the solls
are wildly acidic. The pH values in case of lateritic
soils renged from 5.05 to 6.79 which indicates that these
goils are also moderately acidic. The % of total “‘Wm
wos detexmined by Macrokjeldahls method, the results of
which are recorded in the Table V. The % total nitzogen
vazries from 0.019 te 0,076 % in case of alluvial soils
with an avezsge value of 0.086 % , 0,020 to 0,079 % in
case of lateritic golls with an avezage velue of 0.846 %
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and 0,048 to 0,034 ¥ in case of red soil with an average
value of 0,091 % and 0,048 to 0.069 % in black soils
having an average value of 0.098 ¥ ., In cose of alluvial
sodls highest percentage of total nitrogen wa% found in
Bharatipur and lowest in Patha farm,

From the above representations, it is obvisus that
in respect of nitzogen content black soils are superior
over all the solls studied. In geners) nitregen status of
_the seils were low 80 medium, _

Available Py0, of different solle was recorded in
Table V. It may be geen from tho table that among the
alluvial solloc Mathasohi ranks first in aveilable 9203
content and lowest content was found in Pipli soil.
However, the average P,0y content was found to be 29.44
kg / he ,

| In rzespoct of avoilable %05 , Ted soll was
considered as the poorost having an average value of
9.8 kg / ha which is near sbout similar to lateritic soil
and which has an average value of 6.08 kg / ha. Among the
4 groups of soil black soil was the richest in avaliable
Pa0y content which has an average value of 99.46 kg / ha .
It is obvious from the results that red and lateritic
soils axe‘presmt in avauamepaoa content,

Exchangeable calcium of 19 different solls are
racorded in Table v, It 1o found that in cage of alluvia)
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alluvial soil it varles from 1.99 to 3,90 meq / 100 gm
with an average value of 3.64 meq / 100 w and highest
exchangeable caleium was found in Pipli soll. Patha ferm
soll was poor in exchangeable calcium, None of them sre
eald to be properly balanced soil in zespect to calcium
as none 'o\i -them contain calcium gaturated with 75 ¥ of
their catlon exchange capacity. The exchangeable cale
¢ium varies fmé 1.40 to 4.25 in loteritic solls with
an average value of 2.33 meq / 100 gm. This is also
cms&dawé as poorly balaneed soll in respect to caleium
content., Hxchangeable calcium vazies from 2,90 te 4.95
in case of red soil having an average value of 3.72 meq
/ 100 gm of soll. Exchangeable calcium of biack scils
varies from 7.0 to 13,00 mey / 100 gm with an sverage
value of 10.1 meq / 100 gm, Among the black s&ls.
Bhawanipatna solls can be taken as & preperly balanced
soll having saturated with more than 79 % of its C.E.C,
by exchangeable Ca, Except the

Bxchangeable potassium values of 15 different
sodls are listed in Tablo V. The data reveals that
exchangeable potassium of alluvial, lateritic, red and
black soils varies from 0.096 to 0.209 meq / 100 gm,
0.035 to 0.438 meq / 100 gm, 0.338 to 0.425 meq / 100 gm
and 0.235 to 0.846 geq / 100 gm respectively. The
highest amount of potassium was found in blaéa soll

collected from Chuda. The sequence of potacsium status
between different groups of solls 4s of the following

oxder -



Black seil 7 red soil 7 latesitic soil 7 alluvial seil

(0.464 0.379 0,232 .
100 gm?eq / (/ 180 333 (mga gme)aeq / (¢ mgm?eq /

With 2 close observaticn of the values for potassium
- the soils fyxom Patha farm, Bolgarh, Dhuzds, Koraput
(red soil), Chendragiri and Chude can be grouped as.
properly balanced soll with respect to potassium ctatus
ao thelr 2.3 % of c.ﬁ.c.;is satﬁrated with exchangeable
potessium. So they are called 2s good s;@il with respect
to p@tassium status. |

Tbe seils taken for pot and field expeximent
‘studies are poor in potassium status,
H The ¥ of organic carbon ranged fzom 0.201 to
10,732 in case of alluvial solls, 0.201 to 0,737 in
lateritic solls, 0,467 to 0,513 in red soils and 0.4
to 0,687 in case of black soils. It indicates that the
solls contain neither low nor high organic matters but
medium in organic matter content, 1n comparison to
allyvial and lateritic soils the zed and black solls
contain more erganic matter. me Jateritic solls of
 Bhubsneswaz, Janla, the alluvial soils of Patha farm
and Plpli have low organic matter content.
o The C. E. C. varies fzom 4,3230 meq / 100 9o
to 12,0213 meq / 100 gm in case of alluvial seils,
3.0988 to 10,6822 meq / 100 gm in case of laterdtic
solls, 7.4650 to 11,0269 meq / 100 gm in case of red
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soils and 17.6911 to 23,7808 meq / 100 gm in case of
black solls. It indicates that the cation exchénge
capacity of black soils arel éa:e than thé C. E'. C. of .
alluvial, red and latesitic soils. The high GC. E. C.

in case of black soils may be due to the presence of

the predominant clay minerals montmorillonite and illite
and the kaolinite being the »predo'sainsnt clay minezals
in case of red, 1&6:&'%6 and alluvial soils, the C.E.C.
is low in these solls. These soils are also highly leached
of bages due to heavy precipitation and light and Mndy
 loam in texture. o

As the main agpect of tho present study 18 to
evaluate the response of zinc for the high yielding paddy
total zinc and available zinc ware detezmined from all
the soils. Aveilable zinc was extracted by 2 methods
(1) 0.1 N HCL extraction method and (2) NH,=Dithizone
‘extraction method, Total Za was determined 35 per‘ the
method suggested by Ghaw and Dean (1952). The values of
various zinc fractions (available and totel zinc) 8re
present in different solls are presented in Table VI,
These data are graphically illustrated in Fig. 1 and 2,

Data in Tadble VI and Fig. 1 and 2 indicates
that the avsilable ginc in case of alluvial solls was
lowest in the solls of Patha farm in both the methods
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1.0, 0,250 ppm and 0.375 ppm in case of N ~Dithizone

and 0,1 N HCl oxtraction respectively and highest in
the soils of Mathasahi in both methods L.e. 2.79 ppm

and 2.250 ppm in case of Mi,~Dithizone and 0.1 N HCl
extraction methods respectively. The values of availae
ble zinc in gase of alluvial soils varies from 0.250 ppm
to é.?ﬁ@ pom in N -Dithizone extraction method, and
0.379 to 2.250 ppm in case of 0,1N HCL extraction method
and is of the following ascending order.

ﬁ’atha farm [ Ehatatipu: l Pipli

-2

In both the methods the order remains equdl. The nunera-

tor gives the value of available zinc by N%-“*"“"“‘
extzactable zinc and the denomination gives the value
of available zinc by 0.1 N HCl extracticn wethod.

In case of lateritic solls,it indicates that the |
available zinc was lowest in the solls of Janla and
Bhubaneswar in both the methods and highest in the sobls
of Khurda in both the methods. A slight di£ference remaing
in the lateritic sodls of Korsput which gave also highest
available zine !,u case of ma.mm:mc extzaction but
resulted a lsm value in case of 0.1 N HCl extraction,
The lowest extractions of available zinc recorded by
" both the methods aze 0.875 ppm (Janla and Bhubaneswar)
and 0.500 ppm { Janla)in NH,- Dithigme method and
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Q.1 W HCL extraction methods respectively., The available
2inc varies from 0.879 ppm to 2,250 ppm in case of
NH,-Dithizone extraction method snd 0.900 ppm to 2.200 ppm
in case of 0.1 N HCL extraction method and for both the
methods the ﬁ@umﬂ.ﬁg agcending order remasins for
avauablé zine,

‘ | . = ﬁhubaaeswaz 2 Belgaxh |

marator ﬁm‘-mthizane extzactable zinc‘
mnator 0.1 N ACL extractable zimc

Red soils collected fxom two different places
i.0. Koraput and Chandragiri indicate that the availa-
'ble iine was lowest in Chandragiri and highest in Keraput
in both the methods. The value of avallable zinc in
these places is of the following ascending order.

4

Iin case ai black soils, the results indicate that the
lowest available zine present in the soilg of Loieingha
and the highest in Chuda, The available zinc in these
solle is of the follewing ascending ordex.

L ahawantmma L |

Ntthw, M can be high ughtad that the avaumuw
of zinc with regard to diffezent scil gmpe can be
arrenged from the average values in the fﬁl&wﬂm
descending ordex.
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(1) N ~ Dithizone extractable available zinc

Black soll 7 Lateritic soil /Alluvial soll 7Red soll
(1.650 ppm) (1.630 ppm) (1.400 OOm) (0.930 ppm)

2) 0.1 ¥ MC)l extractable available zinc

Black soil 7 Lateritic soil /7 Alluvial soil 7 Red seil
(2.841 ppm) (1.320 ppm) 7 (1,249 ppm) (1,079 ppm)

From the above representatien, it is cbvious
‘that the available zinc content in different soll groups |
follow an equal descending oxder in both the methods 1.e.
Black soil 7 Lateritic soill 7 Alluvisl soil 7 Red scell
- Alluvial soil ho doubt contains more émount of availae
ble zinc than red sell, but scems to be less in avallae
ble zinc coentent in comparison to black and lateritic
soll, Lateritic sollsare superior to alluvial snd red
socils but inferlor in available Zn content to black
sodl . Among all black soil 1s superior in available
Zn content to all of others.

- The 2lluvial soils chow an appreciable decrease
in the amount of oxtraction of available zinc in case

of 0.1 N HCl extracticn method in compaxison to the
N, = Dithizone extraction within a range of 0.02d to
0,300 ppm except two places of the samples collected

~ from Dandemukundpur and Patha fazm where an increase in
extraction amcunts was obtained within a xange of
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0.025 to 0.0123 ppm by 0.1 N HCl extraction method in
’ema:&vsm to NH, « Dithizone extraction. This indicates
that the picture of variation rem3ins very negligible
elther by or siight increase or decroase witheout any
vide difference, it can be justified that ﬁhé values

for NH, - Dithigzone extraction 2n were moze or less
gimilaz in magnitude to the 0.1 N HC1l extractable values.

Slmuar case is n@t reeognlsed with lateritic o
soils where the difference zanges fpom 0.09 ppm to 1.00 ppo
Hence, in the lateritic soil, the values for mé-msm.
zone extractable zinc remsins usually slightly higher
~ than those obtained for 0.1 N HCl extraction method,

" In case of red soils it can be well understood
from the data that it is similar to alluvial scils for
this comparison, Out of the two samplas of red solls |
collected from Koraput énd Chandragiri, it seems that
an increase by 0.375 ppm was obtsined in 0.1 N HC)
extraction method. :

In case of red soils it can bo well imdoxefood
from tho data thet it is similar to alluvial solls for
this comparison., Qut of the two semples of red solls
collected from Koraput and Chandragirl, it ceeus that
an increase by 0.375 ppm was obtained in 0.1 N HCl1
extractable zinc in comparison to m4-mmisme extractae
ble value in case of Koraput samples snd at the same time



8 decresse . by 0.330 ppm was obtained in 0.1 N HCL
extractable zinc than the value obtained for NH, -Dithi.
gone in case of Chandragiri. 8o it gives the idea that
the increase or decrcase is quite less and it can be
recognised that the magnitude of the values obtained

by both the methods remains more or less equal,

For black soils, the two samples from Chuda and
Bhawanipstna exhibited an increase value by 0.1 N HCL
extraction method i.e. 2.2 ppm and 1.25 pp® more values
than those obtained for NH i~ Dithizone. The samples of
of black soils from Lolsingha resulted a decrease value
of 0.079 ppm by Q.1 N HCl extraction in comparisen to
NH,-Olthizone oxtractable value. Sut undoubtedly majority
of the samples exhibited higher extraction values in
cas@ of Q.1 N HCL method than mi‘- Dithizone extraction
method. '

Cut of all the solls analysed, comparing the
methods of extraction on the average values of different
oil broad groups, it can be observed that there is
always an incressing trend by a range of 0,135 ppm for
alluviel soll, 0.138 ppm for zed solls and 0.310 ppw
for lateritic solls in case ofthe values obtained for
NHy -~ Dithizone extrectable zinc than the values of
0.1 N HCL extractable zinc except the case with black
solls. The black goils not only exhibited a higher tzend
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in the majozity of the samples analysed but alse in
average, the value gives a similar increasing treand
upto.an extent of 1.191 psm in case of 0.1 N HCL
extractable zinc than the value obteined for WNH,=
Dithizene zine. o

The tclatienship between the two metheuz ean
be briefly summariced that the values for ﬁﬂa -mmzme
extractable zine were more or less similar in magnitude
to 0.1 N HCl extractable zinc values in case of alluvial
solls and red solls with slight increase and for |
lateritic solls usually higher but on an aversgo the
slight increasing gradient exists for all three solls
(Alluvial, Lateritic and Red) with the values of
MH, - Dithizone extractable zinc in contrast to 0.4 M HCY
1t can be best suggested that there is o distingul shed
variation between the two methods in all the solls 8nalyged,

‘Total zinc contents of all the solls are
represented in the Table VI and the dats aze graphically
1llustrated in Flg, 2, |

Total 2inc in case of alluvial soils was found
to be the lowest in case of Patha farm (38,23 Wm) and
highest in Hathasahi (68.00 ppm). The range varies from
38,25 ppi to 64.00 ppm in case of aliuvial solls.
Plocewise distribution of total minc follows the following

sequence.



66

T3S0 AL e ST SERY £ poptemndi o
| (59.75 ppm)  ppm)
In case of lateritic soils the range varies from
48.00 ppm to 60.00 ppm. Total zinc was found to be the
lowest in case of Xoraput (38.00 ppm) siighest in Khuzda
- (60.00 ppm). Placowlse distribulion of total zine follows
the following ascending orxder for lateritic solls.

Kozaput Z Jenla | Bolgazh / Bhubaneswar / Khuxds
(48.00 ppm) (49.75 ppmj (30.00 ppm)(52.00 ppm) (60.00 ppm)

| In red colls out of the two samples analysed fer
total ginc, the lowest was found in case of Koraput
(49.00 ppm) and the highest was found in case of Chandrae
giri (50.00 ppm). The difference in the range of varia.
tion is very less i.e. only one ppm between the two solls
The following sequence gives the total zinc content of
red soils, '

Koraput Chandragirl
(wmpppm) ‘ (50,00 ppm)

, Total ginc in ¢ase of black soils was found to
be lowest in Bhawanipatna (42.00 ppm) and highest in case
of Loisingha (48.75 ppm)., The renge of total zine for
black soil vazies from 42.00 ppm to 48,79 ppm and follows
the following sequence.

Ehawanipatn Chuda : ~ Loisingha
{42.00 ggm)a ¢ (43.@8 ppmn} 4 (48,75 ppm)

On comparison of different soll groups on the
totel zinec content the following sequence in descending
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order was obtained,

Lateritic soil 7 Alluvial sell 7 Red seil 7 Black soil
(51,95 ppm) (31.70 ppm) ~ {49.90 ppm) {96.25 ppm)

Th@'igwest total 4a on sn average was found in case of
black soils (46.25 ppm) and the highest total zinc was
obtained in case of lateritic solls (51.95 ppm average
value). Alluvial solle contain more total zinc in comparisen

to red and black soils but lesser than lateritic Bodlis,
The total zing content in a1l the soils ranged from

38.25 to 68,00 pph with an average value of 51.70 ppm
in alluviel solls, 51.95 ppm in case of lateritic soils,
49.50 ppm in case of red solls énd 46,25 ppw in case of
black soil. In genexsl the total zinc content in all
soile seems to be simdlar with a slighé variation.

6L3LLON SLUSLES
The availability of zine is much affected by the
physico-chemlcal properties of sails ldke clay centent,
oM, organic corbon, cation exchange capacity and total
zinc. Hence under this investigation conscientiocus efforts
by statistical anslysis were made to correlate the total
ginc and availsble zinc éstraet@d by two methods i.@.
0.1 W HC1 entracted zinc and Nil; - Dlthizone extracted
2inc of all the fifteen diffexent soils with their pH,
organic carben, C, B; C. and clay % . Also the svailadle
ginc contents by two methods were cozreléeed with ta@a;
zinc. The results of the correlstion studies showing the
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cozrelation. Coefficient are recorded in Appendix Table Iif
The linee of regrescion ef some correlations have been
drawn in Fig. 8, 9, 10 and Al. Tho graphical representaticn
illustrate the 'z’ and 'y® values §.0. correlation
coefficient valugs and regression lines respectively by
plotting the ééea of different variables cozrelated. The
following relationships have been obtained. |

There 18 no significant correlation between the
NH, -Dithizone extracted zinc and pH values { r = -0.3562),
The 'r' value indicates that they aze negatively corzrelated
but the correlotion is not significant, There exist 2
positive nonsignificant corselaticn betweer 0.1 N HCl
extractable zinc and pH ( = = 0.2364).

Total zinc and pH values are negatively and
slgnificantly correlated at 5 % lovel with r = =0.524.
The regzession line is drawn in Flg. 11,

-, 2% 1 R o 4
Ehange Lasacl )

Wi S LR
=t

The negatively charged clay of the goil c@nsu%\m
a system of enfous which 46 accompanied by the cations
that make up the fons of the exchange complex and 8
interchange of different kinds of cations in a soil
depends on the porcentage of clay, type of clay and organic
matter content. In the present study N, Dl thizone
extzactable minc and C, B, C. are positively but not
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s&gﬁﬁﬁmnﬁy correlated ( r = 6.323). Similarly @
negative and nonesignificant correlation was obtained
between total zine snd C. E. G, { ¢ @ =0.138), But 3
positive and significant correlation was obtaine& beweeﬂ
the 0.1 I HCL extzactable zinc and C.E.C. at B % level

of significafice with ¢ = 0.688. Fig., 10. The above

| findings agree that G, B. €. is a good indieator for
ava_ilabie gine émtmt of scil. o

Cozrelation gw&eg shows that there is positive
correlation between organic carbon and total zinc as well
as available zinc extracted by both methods. 0.1N HCl |
extractable zine and ogganic carbon are positively and
significantly correlated at 9 % level with r © 0,662,
The lime of regression has been drewn in Fig. 9.

NH,~ Dithizone extractable zinc and orgeni¢ carbon are
positively but ot significantly correlated with correla
tion eoe?fiéﬂ.ent value of ¢ = + 0.269, There is 8lso
positive but not significant correlation between total
én and organic @axb@n'( g = 0,427 ). From these sbove
results it is evident that organie matter eontent of

a soll 15 @ good indicator of 2inc status of soil.

A positive but.not significant correlation was
obtained between the % of clay and 0.1 ¥ HCL extzactable
2inc with ¢ = 0,338, Sisilarly NH, -Dithizone extractsble
2inc and X of clay arpe not positively corzelated but
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thelr corrclation is not significant ( » = 0.2948).
Similazrly 2 mot significant positive correlation was
@bé@&ﬂ@d between the total zine and pezcentdge vcf clay.
Corrolation study show that apparently there is pesitive
correlation between % of clay and total zinc but not
signifieantly (r = 0,0631).

From these results it is evident that apparently
th@l‘? is positive correlstion botween clay content,
availabde zinc and total zine.

A highly significant positive corzelation was
found betwaen the totai zinc and Hif,~ Dithizone oxtracted
zinc at 1 % lavel of significance ( r = 0.701 ). Tho
regreecion line has been drawn in Fig. 8 . There is
positive correlation between total gzinc and 0.1 N HCl -
extractable zine but not significant ( r= 0.135 ). This
relationship magnifies that availability of sinc incredees
with the inereasce in total zinc content ¢f the soll.

The soil taken under thie ipvestigatien s 8lluvial
soid of Dandamukundpur village, Pipili block, Puri dlstrlce
of Oriscd State. Padms variety of high yielding paddy was
solected aé 2 test cyop for investigation in Summes Season,
The high yielding paddy plants were grown for 8 weeks in
clay pots containing 5 kg of soil { dry basis ).
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The lime requirement of the soil as determined was found
to be 1 %ten Jaecre, Accordingly 3 levels of lime were taken
(1) Mo lime (L@) {2) Half of the roquirement of nme(l,é) .
(3) Pull lime requirement ( Ll) with 5 levels of zinmc

25 Zge 2;. ag. 2y and Z,which stands fer nc ginec, 5 ppn,
19 ppm. 19 pp@m and

20 ppo zimc respectively. Available

zinc content of me. godils after harvest of crop was
doterrined by the two different methods and total zime
and pH were also measured. The zinc uptake and drymatter
yields of the plents are also recorded . The following
rosults are obtaeined .

The mean drymatter yields of the crop under
pot experiment due to different treatments in alluvial
solls have been recorded in Table VII and graphically
fllustrated in Fig. 3. The dota obtained were statisti.
cally analysed and the rzaport of the analyeis has been
appended in Appendiu Table 1. \

ft 45 evident from the presentaticns that the
dlfferentiol effects of various levels of zinc weze
significantly different in alluvial soils. The different
levels of zinc were statistically significant at 1 ®
lovel of significonce. However, the different levels
of 1ime applicatiocn and the intexaction of levels of
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gine ard levels of lime application did not appeny
to have any effect on dery mattex yield in this soil ae
thore is no significant differences.

Poplication of zinc in genersl enhanced the

dey matter yield over control in case of alluvial seil
and it s found that zine spplication at 15 ppm Zn in
general evéz all the levels of Zn treatments as well as
aleo over tﬁe control zesulted in high dry matter yleld.
The application of kz&nc at the level of 5 ppd zine
yielded lowest drymatter yield in comparison to other
devels of application but definitely resulted a elight
increase in éry matter yield over the control.
Application of 2n at 10 pph level wdo undounbtedly
more effective than control and Z; level ( S ppm Zn)
but infexior to 23 level ( 19 ppm). The Z, level (20 ppm)
gseems to be inforior to 2y level application and is
some whot equal in performance with a3 negligible increase
in dry matter yleld to Z, level (10 ppm) of 3pplicaticn
but definitely superior te the 2, level, and over the
contzol . From the Table it is also clear than ﬂm%
three levels of Zn 4.e. 25024 and Z, come under one
group having no statistically significant difference
in this soll, Alge no statistical significant difference
was observed between Z,, 2, and %, levels. But a signia
ficant difference 1ies betwaeen 33 and Zq levels of
ginc applicetion as the drymstter yleld obtained by
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25 level being the highest vield L.e. 24,766 gm / pot
8o 4t can be unddubtedly told that 25 level is superior
to 22 and 2, levels on dyymatter yield. Depending on
the mean yleld of dry matter the different levels of
zine can be srranged in the following sequence of .
performances in deseending order. |
24 7 2, 7 23 7 2z 7

_ (19 ppm)} (10 ppm) (20 ppm) (50 ppm) (no zinc)
and statistical analysis inﬂeateé the following descends
ing ozdes, S | |

23 7(2=2322 )=22227%
or 2,7 (239217 (2,22 )7 %

No significant difference was found in the
different levels of lime 8pplication and in genorsl it
may be seen that there is not much difference between
the Ly o 255 and L, levels of lime appliication. However
depending on the mean values it seems that no applicae
tien of lime proves better for drymatter production,

- gimilazly no significant difference was found in the
interaction of levols of zinc and levels of lime appli.
cation in alluviol soils. But by close obsexvation to
the mean values of zinc and Mime interactions, it may
be seen that 1;523 combinaticn proved best among all
and renked the highest in drymatter production

(25,166 gm / pot) and b, combination proved to be

- Jowest (19.933 gm / pot) in drymatier yleld,
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The meen uptake.of' total zinc as afected by
different trestmentshave been recorded in Table VIIX,
These data aze‘;gzaphicany’ 11lustrated in Fig. 4 and
the results of the 'F' test are given in »the:}»\épwd&x N
‘Table I. The dats appears to be self oxplenatozry in
judging the relative efficlency of the different levels
of ziac in alluvial soils. It ic evident from the |
presentation that iho differential effect from varicus
ievels of zinc were significantly different in total
uptake of zine in alluvial soils, and are statistically
significant at 1 % level of significonce. However the
difforent levels of lime application and interaction of
levels of lime and levels of zinc did not appear to
have any effoct on the total uptake of zinc in plants
as there is no significant difference.

From the close cbservation of Teble VI it may
be seen that the deymatter yleld and total uptake of zine
due to respective treatments were related to each other .
Thus the sequence of pwémnce of different treatments
an dry matter yield was also maintained in case of total
uptake of zinc in the plant with a little deviation
depending on the mean total uptake the following 1s the



TABLE VIIX

MEAN TOTAL UPTAKE OF ZINC IN mgm / pot
Pot Experiment
Alluvial seil

= ' Moons of

Means of zinc levels and levels of

lime application L -
i‘& i lication
_ i » Lo
.z 0.998 1.211 1.294 1.168
2. 2 1,688 1,994 1.404 1.951
3. 1.077 1.226 1.964 1.422
4, 2, 2,213 3,801 2,146 2.053
5, Z, 2.078 1.945 1.747 1,922
Heans of 23.733 22,626 23,099
levels of
lime applie-
cation
Levels of Levels of Lovels of zine
ginc 1ime appli- X
application  catien ievels of lixe
P Best Sig, e N.S. M. S.
8. Efin) 0.183 O.IAG 0.347

somoom 0.375 0.286 0.649

S13. ** « Significant at 1 % lovel
Sig. ® « Significant at ® X level
N.S, - Not significant
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discending order of performance.

237 2,7 3 = 3, 7 %

Rpplication of gzine in general enhaticed the
total uptake ef 2inc over control in case of alluvial
godl and it is found thet zinc applicatien at 15 ppm
in general over all the levels of ginc treatments as
well as also over the control resulted in high total
uptake of Zn. The application of zinc at the level of
10 ppm zinc yielded lowest total uptake in comparison
to all other levels of application but definitely
resulted higher uptake of total éinp over the control.
The application of zZn at 5 ppm level was undoubtedly
more effective in tctal uptake of 2inc over the control
and Z, level ( 10 ppm) though 1t proved to be the lowest
in drymatter yield, But it is inferlor to Z, and &, level
in the total uptake of zinc by plant, 2, level (20 ppm)
appilcation sesms to be inferlor to the Z; level (15 ppm)
application in total uptake by plants but definitely
guperior aver the 22 and 2, level, and also over the
cantrol. _
No significant difference was found in the
different lovels of iimo application and in genexal not
much difference can be obsezved between the L,, L, and
Lx levels of lime appiication, It seems that both in
drymatter yleld and total uptake of zinc no significant
differences lies in the different levels of ime application,
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The total uptake of zimc in pot ewperiments
also indicates that there is no 'signiﬁeant differences
‘between the interaction of levels of zimec amd levels
of lime application in alluvial soils. Similar results
have also been cbtained in case of drymatter yleld, By
close cbservation to the means of interaction treatment
it 1o found that the 2; level {15 ppm) application at
Ly ( no lime) requirement proved best among all and
resulted high total uptake of zinc (2.213 mp / pot)
in alluvial seil. The lowest upteke of zimnc was fmé |
te be 0.998 mg / pot at the Zy level of zinc with Ly
lovel of lime application.

The total zinc meacured from the soils after
harvest of the crop have been presented in Table IX.

The dato have becn onalysed statistically the analysis
of variance Appendix Tabbe IX.

It L5 clear from the treatments that the
differential effect of varicus levels of zinc on the
total zinc content of the 961_13 after hazvest of crop
cantly different 2t L % level of significance

Bt a&fﬁeronco

were signifi
in alluvial seil. There 1s slso sign £1 p
£ i 00 AERLYE s
ntezaction valueaf M uﬂc ‘and m‘\ levels
4

etween the & ‘%
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at 5 ¥ level . But no significant differcnce was found
in the levels of lime application,

Application of zinc incxeesed/the total zinc
content of alluvial soll and application & 2@ ppo 2n
in genexal resulted in higher increase of total zinc
content in the soils. Total zine content was found to
be comparatively very less whers no zinc was applied.
Application of Zn @ S ppm (zl level) resulted lowest
total zinc content in comparison to other 1levels of
zinc application but gave a relatively higher value |
over the control. The application at Z, level undoubtedly
increased the total zinc content of soils ranking a
second position next to 2, level which is superior to
all other 3 levels, The Z, level is definitely superior
to %, and 2, levels in increasing the total zinc content
of the soils but inferior to 2, and 2, levels in this
regard. Hence the following order can hs'suggeaeed on
the effect of different zinc levels on the amount of
total 2inc present in the soil after harvest of crop.

2,7 23 7 R 27 %

20 (19 9 (
‘(ppm) pon) "‘gpm) ‘ppll} :fnc)

This indicates that the total zinc in soll incredses
succaselvely with the increase in the rate of zinc
application, Statistically Z, level alsc gave the highest
significance difference among all the levels, 2, and 2&
comes under same group having no statisticsal significant
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TARBLE 1IX

MEAN TOTAL ZINC IN SOIL IN ppm
Pot Expeoriment
Alluvial soll

31" '.meis wns of zinc levels and lovels | MK
No. :ainc ‘ of lime agplication .

..aapu-' Tk } L

41.333 32,833 45.416- 40,027

L g
2. oz 32916  92.833  49.283 43,010
3.0 . 1z 83.166 36,166 51.666 46,999
&z, 67.500 96,083  51.833  71.805
5. 2 72750  95.416  €.833  84.606
- Means of . ‘ "
10701‘3 of 53.633 &20666 56.806
lime applis ' '
caﬂ.cn
Levels of  Levels of  Lovels of zinc
vuﬂﬁ - ume R n
'B' test dg. » NS, Csg.*
8. 8(m) 3.752 2,906 ;,u,.a
C.D (0.05) 7.604 a5 . 23 .04

PRI S—————— o
§ig. ®® o Significant at 1% lwa
Sig. * ~ Significant at BX um

N.S, o uﬁt “gﬂ‘f‘ﬁlﬂ‘




difference but Z, level is supezier to 2, level as it
is observed from the mean values,
The sequence as revealed by statistical analysis

is ag follows.,

Bl 37 23735

Application @ za'ppm proved to be best ameng
all other levels of application as far ss the incéease
of total zinc content is concerned,

With regards to the lovels of lime appu‘ca’&ion
no significant difforence was observed for the total
zin¢c content of solls effected by lime application and
as such gives the same not significant relationship -
which were obtained both in case of drymatter yﬁ.e;d and
total uptake of zinc. However from the mean values it
geoms that lime applied at l% level zalses total zinc
content of the sells appreciably in comparxison to Lo
and L; levels., This indicates that application of lice
in half of the requirement for alluvial solls seems to
be better than no applicatien in increasing the total
zinc content of the goil.

Regarding the interaction between the different
levels of zinc and levels of lime application a statie
stical significant difference was obtained. The highest
value of (96,083 ppm) total Zn in soll was obtalned at
23 level (13 ppm) application of Lé requirement, And



the lowest value was obtained (32.833 ppm) in the inter= .
actien level of ;9 and ‘15 « This Eepresents that the lime
requirement 1.0, l% rem2ining same in both cases, zinc
applic-tion at the rate of Z, level (19 ppm) definitely
increases the total zinc content of soil over no
applicaticn. Interacted values of zinc and lime givea

the following descending oxder.

%M@J%?%tﬁvﬁwﬂw 7y
L2y 7 42y 7 1420 7 LoZy 7 2y 7 L2y 7 b2y

This indicates that the Z, and Z, levels of zinc applicas
tions have a definite contribution to increase the total
zinc content in soils with the level of lime application
at half ( l%) of the total requirement in alluvial soil.

The avallable zinc was extrected by two different
methods (1) NH,«Dithizone extractable zinc and (2) 0.1 N HGL
extractable zinc from the alluvial soil after harvest of
- the crop have been in Table X . The data are analysed
statictically and the results of the analysis has been
appended in Appendix Table I.

It is evident from the data that the differential
effoct of various levels of zinc were significently
difforent in alluvial solls with the extractable svallable



- TABLE X
EFPFECT OF DIFFERENT LEVELS OF ZIKC AND LIHE TREATMENTS @l AVALLABLE.

21&3 CONTENT AFTER HARVEST OF CROP

Pot Experiment
‘Alluvial soil

Avallable
| B, T - "Dithizone extract] 108
. § deans @? zinc leveis anax ns of levels
3.1 levels of applicatiaon . evels of levels of ume application

of zinc appli-
D1 %1 6 D 1 5 | & et

'

i HGl extraction GLethod

1. Z; 2.083 0.730 1,416  1.416  1.583 1.666 1.8 1.691
2. Z  2.783 2.633 1.433 2.283  3.041 3.291 2,708 3.013
3. 2, 5.533 4.530 2.233 4,098  4.258 3,583  4.150 3,997
4, 2, 6.466 5.460 3,750 5.2  5.008 5.125 4.600 4.911
S. 2z, 6.200 6.166 3.860  5.400  4.800 4.6  5.408 4.944
Means of T

levels of 4,613 3,907 2,538 3.738 3.698  3.738

lime applli- '

»mels of ‘ziac Levels of nge Levels of zinc ELevels af [Levels of jlevels of@n ¥
application 1ication : :




zing by the two methods at 1 ¥ level of signifiecance.
- The interaction of levels of zinc and levels of lime
application appear to have definite effect on the avaiiae
ble ginc determined by Ni ~Dithizone extractant as
there is significant difference but no such significant
relationship lles with 0.1 N HCl extractable zine. The
different lovels of lime application represent &
significant difference at 1 % level of significance in
case of the available zinc extracted by Ni,-Dithizcne
extraction method whereas no such significant differences
has been observed with the avsilable zinc extracted by
0.1 N HClL extraction method. The following axe the
desconding orders
(1) NH,=Dithizone extractable zinc

27 %7 297 37 %
(2) 0.1 N HC1l extractable zinc

27 247 237 2, 7 %

With regards to the level of lime asplication thepe
is no significant relationship with the available zine
extracted by 0.1 N HCl method but 8 significant difference
is obsezved in case of NH,~ Dithizone oxtractable 2inc ,
The following sequence is observed in case of i« Dltsizone
oxtraction of availsble Zn on the different levols of
lime applicatian

by 7 b 7 L

This fndlcates that zinec bocomes more available



in the solls wheore no lime is appliecd.

Regarding the ivnexa,eticas between the different
levels of zin; and levels of lime no statistical difference
was obtained in case of 0.1 N HCL extractable Zn but a
significant difference was noticed with NH,-Dithizone
extractable 2Zn. The highest value was obtained at Loza
ievel 1.0, 6.466 pom ginc and lowest i.e. 0.790 ppm 2n
at L%za lovel in case of NH,«Dithizene method. Similarly |
the highest mean value 5.408 ppm Zn in case of 0.1 N KCL
extraction method was obtained at L 2, level of interaction
This indicates that 23 and 24 levols of lime application
definitely increases the available z2inc in soll over none
application of zine. -

- Hence from the abwe‘ebs@wéu@n it is ‘wéu, under-
stood that availadility of zinc increases in the coll with
increase in zinc application and 20 ppm 2ine proved to be
the best in the incressed availability of both total zinc
and availablo zine. | |

It 45 found from the data that the Z, level
also centributes definite increase in svailable zinc
status of the soil without any lime application.

Alse by smming two methods of available zinc
doteruination statistically no significent diffezence
'beﬁmm them wa‘s cbgezved . The magni tude of variation
1s vezy narrow with a senge of 0.835 ppm 20 to 1.341 ppm
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2inc botween thelr lowest snd highest values. It seems
to be negligible and as 2 matter of fact both the methods
are equally dependable for extracting available zinc from

“alluvial seils.
ait’éct of Different Levels of Zinc on the pH Values of

')y

Soil
of

&) n

Pot

. ‘! &2

FE OF .Lri '-!1 ] 2 OV 8 ] 3 T

Euperigent

The data obtained on pH values determined by
1:2 soil s 0,01 M GaCl, suspension are recorded in
Table XL,

.1t may be obsesved that the soils under this
investigation were strongly ac&d&é ~and its pH did not
vazgy markedly from treatment to treatment. Initially
the soil pH was 9,99, The pH values changed with
different levels are 5,78, 5.79, 5.68, 5.93, 3,78 by
Z@ ° z‘. ,22, 23 and 2, respaectively. The pH values
increase with a value varying from 0.13 to 9.24 maximum
fzom the initial pE of the alluvial soll taken by this
method. This light increase in pH is quite negligible.
In case of the lovels of nmo application such type of
negligible increase in pH was observed from the pots
‘where no lime was appucd. The pH for L, was 3,38 and
where I% was appiied pH increased to 5.74 with a difference
of cnly 0.36 unit,

€zoD

By close cbsegvation of the data represented in



89

TABLE X1

EFFECT OF DEFFERENT TREATMENTS ON THE 'pH' VALUES OF
SUILS AFTER KARVEST OF CROP.

Pot ’Bxpeummi
Alluvial asoil
¥eans of zinc levels and
. 81, Loveh s of
No, levels of lime applicl- evels of
appncauen inc sppli-
1 [ L,_ + fecation
)} za ‘ 5,95 %.73 6.08 3,78
2. /' 2; 5.43 5.8 6.1 5079 '
4, ?‘3 5.20 5.6 .80 5.93
o. %y .38 5.3 6.3 35,78

Means of levels of 5,38 5,74 6,02
lime application
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Table XI for pH and Table IX and X for total and availoe.
ble zinc respectively, it can be cpined that at 4y level
of application, the availability is more in comparison
to other levels only because of 3 decrease obtained in
pH level by liming. Hence it can be predicted that
aveilability of zing_ ;ncgeases with the decrease in pH

values.

ma available zinc contents of the solls as
extracted by different methods (i) NM, - Dlthizone
extracticon and (11) 0.1 N HCl extraction method after
héﬁest of crop of pot experment and tcﬁal gine contents
of the soils after haxvest of the erap wexe also deter -
mined and were correlated separately with drymatter yield,
the total zine uptake in plants and pi values of the
scils. &ptake of total zinc were also correlated seaazaaely
with drymatter ylelds and pi values bf the soils. The
lines of xegmw&m have been drawn in Plgs. 12, 13, 14,
15 and 16 and 25, The results of the correlation studies
have been recorded in the Appendix Table IV showing
the correlation coefficient {r) values,

fho following corpelation results have been
obtained. (1) pH and NH, ~bithizone extractable zine
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aze negatively and significantly correlated with r = «0,3682
which is significant at 3 ¥ levol of significance. A regree
ssion line has been drawn im Fig. 12 . (44) 0.1 N HCL -
oxtraetable zinc and pﬂ are not sigalflicantly correlated

in alluvisl seils.witﬁ'a negative value of r = «0,2953

and the regression line hag been drawn in Fig. 12

(148) Total zinc and pH are alsoc not significantly
correlated in alluvial soils with a negative value of

£ © = 0.131 . This indiecates that the total zine and
availsble zinc extracted by two methods of alluvial soils

are not significantly correlated. .

datnads with the drysattox ¥ieid of Grop -

The following correlations with the available

zinc by two methods snd drymatter yield of paddy have

been obtained (1) NH, «Dithizone extractable zinc and
deymatier yield ore positively and significantly correlated
at 1 % level of significanco with (» = 0.373). The regression
iine is drawn 4n Fig., 19. (2) 0.1 N HGl extractable sing
and drymatter yield is also positively and significantly
correlated at L % level of significance with ¢ so.as@mf

in slluvial soil, The line of regression has been drawn

in Fig. 14. (3) Total zinc was covrelated positively with
deymatter yield but theiz<eorxeiaeiaﬂ‘d@s not @ignifieant
(2 = 0.2566)
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From these relationship it can be indicated ehﬁt
the drymatter ylield of rice crop in alluvial sgoils incresse
with the available zinc but it is apparently related with
total zinc present in goil, -

The following corzelaticns between the total
and available zing by two methods and total zinc¢ uptake

of paddy have been obtained,
(1) Total uptske of zimc and 0.1 H HCl expractable avoilaw
ble 2Zn are significantly and p@sitivaay correlated a¢
1% level of significance with r = 0,989 #®, The regression
line has been drawn 1niﬁ3g. 25, (2) Total uptoke of zinc
‘and NH -Dithizone extracteble zinc are alsc significantly
and positively correlated at 1% level of significance with
r = 0,3409%%, The ragaeésiaa on line hos been drawn in
Fig.25. (3) There is also positive and significant
correlaticn at L % level of significance between total
ginc snd uptake of zinc in plant ( » = 0,386 ¥#), The
regression line is drawn in Pig.l6.

From the above correlations it ls observed that
a positive and highly significant correlation at 1% level
are resulted between the total uptake of zinc and both
the available zinc and totsl zinc present in the soll,
This indicates that the incresse in available or total



ginc status of the soils inereases the total uptake of
zinc in plants. So response to zing application in
alluvial soils is highly significant in increasing the

total zinc content of the rice crope.

positively and significently correlated 2t 1% level of
significance with ¢ = 0.48% @®, The regression lime is
drawn in Fig. 13. This indicatos that there is a definite
relationship between the uptske of zinc and yield of
drymatter which shows that with an imcrease in uptake
the drymatter production also incresses. ’ |
| There is negative and not significant correlation
between the uptake of zinc and pH values of the soil with
r = «0.069, - SR

This indicates that the pH of the .solls after
harvest of the crop negatively and not significantly
correlated with uptake of sing, which shows that as the
pH increases by liming Zn uptake is reduced in othezwords
it can‘ba predicted that the increase in pH of the soil
decresses the total uptoke of zinc. It may be indizectly
due to decressed availability of ginc in sell with an
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increase in pH roflects in reduced total uptake of

zing in plants

®

Tho soil taken under this investigation is
lateritic soil of Bhubaneswar of Yrigsa State. The
experiment was conducted im Block-G of the Agricultural
Experiment Station, Bhubsneswar., Padma was taken as teét
-gerop which was grewn in sugﬁei‘seasea. The zesults
obtained under this investigation are preschted hereunder.

The drymatter ylelds of the zice erep asfiter
harvest have been recorded in Table 11X and the data

are graghically illustrated in Fig. 9. The data obtained
are stagisﬁieally analysed and the results of the analysis
have been appended in the Appendiz Table II.

By scrutinizing the statistical analysis, it is
observed that the different effects of vazious levels,
of zinc application were statistically eignificant at
1% level of significonce for lateritic soils, However,
various levels of lime applicetions and the interacted
values of zinc and lime levels wers found to be nonsigni.

ficant &n thie soll,
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. TABLE XIX
MEAN DRYMATTER YIELD IN Q / ha

Field Experiment
Lateritic soil

sl. Levels of { Means of zin¢ levels and levels [ leans of

No gine of lime application levels of
* fapplicae , S E——— zine
-~ Jeon Ly ] kg g L, application
.z 41.29  51.9 81.22 48,16
2. 2, 96 .45 $8.54 61.47 58,82
3. Z, 58.65  67.22  95.93 60.60
4. 2z, 64,81 68.06 $7.50 63.46
5. Z, 74.02 69,57 T 99,99 67.73
Heans of levels '
of lime 59,04 63,07 57.44
application :
Levels of Levels of  Levels of zine
zinc lime o X
application appilcapcn Levels of lime
'F' test - Sig. *# S © N. 8o
$.B(m) 1,008  0.778 174

©.0(0.05) 6,52 8,05 1131

R

 §ig. ** Significant at 1 ¥ level
Sig., ® Significant at S ¥ level
N.S, Not ﬂgnlﬂ. cant



Almost all the levels of zinc with succeseive increase
exhibited a zising trend of superiority over tﬁe contrel,
Application of zinc in general increased the drymatter
production over the control and it is found thot lime
aé:pncaum at 20 ppm zinc in general overall the levels
- of zinc treatments as well as also over the control resulted
in high drymatter yield in slluvial soils for rice crop.
Ameng the different levels of zinc, zinc application at the
zate of 20 bp. (24) io proved to be highly superior to
othér levels of application in producing drymatter yield in
cage of laterltic soils, The application of zinc at the '
level of 5 ppmw yielded Jowest drymatter in comparison to
other levels but dofinite increase over the control was
obseéved. Z, level (10 ppm) 1o undoubtedly more effcctive
than control and 2 level ( 5 ppm) but inferior to I
and 2z, leveis. 2, levels seems to be superior to 2902, & 22
& level but inferior to 24 level., S0 the mean yleldp of drye
matter production at gifferent levels of zinc can be
~ analysed in the following descending order. |

272723737 %
. Statistically it can be observed from the Table
that Z, level also gives the highest significant difference
awong all the levels except the Z, level. It secus that
Z, and Z; levels come under cne group having no statistical
difference and skudlarlydifference between zl and 22 levels
belonging to another gm are also statistically not



75 7

a.)
N
°©

(o)
o

Lo
'»". g
L
. =
o 2
& L
A
o, @ e
:’O” id ’O‘
: ..‘ ”' °
. Le, e
P % :’ i
. " '...
0:.. 2 . .
., DS
0%, %,
o:. ‘e
e’ ® .
.’ 2
s .
Lo Li Ly Lo L Ly
2 2
Z3 Z4

FIG.5- MEAN DRYMATTER YIELD OF RICE AS AFFECTED BY DIFFERENT
TREATMENTS IN FIELD EXPERIMENT.

~50

)

<

N

I

S - 40-

N
I

3

4 304

>

S

X

0

S

FI6.6 20 2y | 3 3

s 7 MEAN GRAIN YIELD OF RICE AS AFFECTED BY DIFFERENT
N TREATMENTS IN FIELD EXPER/MENT.

> 6

V4

2 5.

\S

2 4

N

LQL S ’ .

E [

b -: & 4

0 Tolily — LolhL

1 r T MEAN 1IDTAKE OF ZINC AS AFFECTED BY DIFFERENT TREATMENTS



99

significent. But the first group is statisticolly superior
to tho secend geoup as there is statistieal significant

dii"ferense between them 2nd vice versa. Z levels seems
to be superior over all., So statistically the following is

the descending order in performance of zinc levels in

lateritic seils, : |

| 2, 7 (2 =2) 7 (2,=2) 73

, The ab@vé results indicated that definitely there |
is increased drymatter proiuction in high yielding paddy
by application of gzinc in lateritic soil. The drymatter
content increased with increase in zinc appncatloﬂ at
relotively successive amounts. Application @ 20 ppm zinc
consistently prwés high among all other levels of applica.
tiéﬂ. In comparison to slluvial soil of pot experiment,
the field experiment evhibits almost the game valuation
oxcept in the level of 24nc i.o. 20 pp zinc applicatien
in lateritic solls whereas 15 ppm Zn application in
alluvial soils. No significant difference was observed in
case of interacted values. Depending on mean values it
seems that highest drymatter production obtsined in case
of L,2z, level and lowest in case of boZy level. This
indicates that zinc application has a definite contrie
buticn for Increasing drymatter yleld in case of lateritic
soils with no lime application.
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Between the levels of lime application a none
significant relation was obtsined which indicates that
‘there 1s no statistical significont diiference among
" the levels of lime asplication. Cn the basis of mesn
values, the highest being 63.07¢/ ha4ae 55 level and
lowest 57.14 Q@ / ha at L, level. The sequence of lime
levels agree the following oxder.

L 7 L 7 4
Half lime application ( L, ) of total lime requirement
scems to be better in drymatter yield in laee:itu paddy
soil.

~

by plants in fleld experiment from different levels of
‘ginc seuzces in lateritic solls at different liming levels.
The ¢rop was harvested and the data of the e.omn Zn uptake
/ pot are recorded in kg / ha and are graphically presented
in Flg. 7. From the statisticel analysis of the results

it was observed that the difforence betwoen the offects of
zinc levels and levels of liming were significant at 1L %
level of slgnii’acaécé in this lateritic soll. But the
interaction values between the zinc levels and lime levels
wczm. not significent, The *F* tost values hsve been sppended
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TABLE X1IX

MEAN TOTAL UPTAKE OF ZINC 1IN
kg / ha

Eield Experiment-
jateritic soil

Levels of Means of slnc levels and ievelsi Mcang of

gg‘ zineg iime appneauon levels of
* app.ucation zin¢ appli=-
I N
1. Zy 2,09 1.9 = 2,9 2.06
2. 2, 3.08 L7 2.44 2,42
3. Z, 469 4.29 3.12 4,04
4, 2, 5.65 2.88 3.99 4,04
- Z, 6.85  2.61 5.20 = 4.82
Heans of levels
of 1lime 4.40 2,62 3.40
application |
Levels of Levels of Levels of zinc
ginc -~ 1lime X
applicatien application Levels of lime
'FY test Sig, ®® 8ig. Ex .S,
8.B(m) 1.690 1.410 3.270

€+D(0.08) 1.228 0.905 © 2.100

Sig. ®® Significant at 1 X level
Big, * Gignificant at 5 ¥ level
N.8. Not significant
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in Appendix Table II for reference which gives a simllayp
trend in significance with the values of those which are

obtained in case of the drymetter yield.
The ggaded values of different zinc levels were

almost in siﬁiila: sequence whethor they are mesasured
in terms of drymatter yield (a) uptake of zinc in thig
soil, Howsver, -an'emal performance was cbserved between
Z, and 24 levels. The followlng will be the descending
order, according to thelr mean values.
2, 7 (2,22,) 7 3 7 g

Statistically there exists no significant difference
between the Zy » 23 and Z, levels, which coming under one
group definitely seems highly superior to Z, ond Z, levels ,

| Z, = 2= 2, 7 2 7 2 1sthe

sequence maintained by them statistically.

The above facts resultod that application of zing
in general enhanced the total uptake of zinc in case of
lateritic solls and it Ls found that szinec application ag
the level of Z, in general is consistently supezior over al},
The application of zinc at the levels of Z, , 23 and 24 i.e,
10, 15 and 20 ppiz Zn rovains egqual in performance, {but
these levels are superior over the Zp and Z; levels. In
considexation of the statistical values of levels of lime
it scems that the highest uptake is with Ly level (4.4 kg /na)
whoreas L. s the lowest (2.62 kg / ha). The sequence ig

ag follow,
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L 7 4 7 &

So 4t can be suggested that no lime application has
incressed the total uptake of zinc in case of lateritic

scils. Thore'is no significant difference between the

interacted values of zinc and lime lovels,

e ot Different lovels of Iiming in lateritic Soils
" The mean grain yields in @ / ha of the rice erop
in field experiment after threshing have been recorded
aécor&ng to the different treatments in 'ranneg:mv and
the deta are graphically illustrated in Fig. 6. The data
obtained are statistically analysed and the results of
the analysis aze presented in the Appendix Table 1I.
From the results of analysis and 'F' test, it is

observed that there is no significant 4 fference between
all the treatments of levels of zinc, levels of lime and
interacted values of zinc and lime, However in compaxi son

to the mean values it can be obsezved that the sirilay
trend wos obtained in grain yleld in comparisen deymatter
production and total uptake of zinc.

The ioumzing is the sequence of decreasing oxder
in comparing the mean values of the different treatments

on grain yield in case of lateritic soll for gice CXOp.

737 737%
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TABLE XXV

HMEAN GRAIN YZELD IN Q/ ha

Field Experiment
Latoritic soil

Levels Means of
of Levels of levels of
zine y , : zine
§ application xb . 5 application
Zo  33.46 3137 3.7 32.9
20 21 _ 330& 34.5% 36070 34035
3. 2y 3%.66 36,08 35,70  35.8)
B N A 40.84  31.85  34.8L  35.83
9. 24 41,85 34,92  37.72 38,46
Means of levels of 37.12 33,75 35.42
lime application
t.welé of - hkevels of Lovels of zinc
zinc appli- 1ime applie X
cation cation Levels of lime
gt test Nogq N.Go Noso
8.8(m) 0.996 . 0.468  1.04

C.D (0.09) 3.87 3.04 6.7

S4g. # . o Significant at 1 ¥ level
Sig. o - Significant at 8 % level
Ne Se « Hot significant
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This indicates that the yleld of high ylelding rice
increases with the increased application of zinc in successive
amount and zinc application at the zate of 24 level (20 ppm)
is definitely suitable for lateritic solls for high grain
yield 1.e. 38.16 @ / ha and no application of lime sesms
to be better in increesing grain yleld., Hence at L,2, level
the interacted value obtained was the highest (41.35 G/ha)

Aceording to statistical analysis these can be arrxanged
as follows. | : Lo S
2,7 2 = % 2% =2, 7 %

From this above sequence it can be interpreted that
undoubtedly 2, is superior to :'fi as there is significant
diiference between 3, and control { 2, ) which is not found
in case of others. | -

With regard to performance of lime application it
1s well undezstosd that no lime is best for lateritic soils
for increase of uptaeke of Zn and grain yleld, At the |
interacted levels of zinc and idme, 4t 4i¢c found that Zy
at Ly ievel i.0. 20 ppm zinc with no application of lime
seems to give 8 consistent increase in yleld in all cases,

The total zinc measured from the solls after hapvest
of crop have basn presented in Table XV, The total zinc
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TABLE XV |
MEAN TUTAL ZING OF SOIL IN ppm
" Fleld Experiment
latexitic soll

S

bMNo. ayﬂu”um Lol ] $)

application
L. Z, 31.666 20.666 22,833 26,035
2. 2 37,833 29.666  17.833 27,1l
3. Z,  37.000 25.000 41,066 34,388
a. Zy 36.666 57,000 41,666  45.111
5. 2 59.833 38.666  32.800  43.666

R

Means of levels 42,899 33.999  31.199
of lime appli-

cation
Levels of . Levels of  Levels of zinc
ginc iime X
application application Lovels of lime
'FY test  Sig. *® Sig., **  gig, e
s.B(m) 3.284 2.%40 5.6397
€.2(0.05) 6.719 5.202 11.986

S1g. ** . Significant at 1 ¥ level
Sig. * « Significant at 5 % level
N, S, - Not significant
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content obtained are statistically analysed and the results
in Appendix Table II, It seems from the presentation that
the differential effacis of various levels of zinc levels
of lime and interaction of levels of zia;m and_iim. all are
significantly different even at 1 % level of significance,
In eomparison the following trends in relationship

has been prencunced, ,
(1) Depending cn mean value of zinc._

23",347237217 Zy
But statistically the sequence is -
2322 7 3223 7 %

Hence it indicates that the total zinc content in
lateritic sollc increzses with the successive increase
of zinc spplication and both Z,and Z, levels (15 ppm and
29 bpm) provas to be the best i_n fncreasing toeax zinc
content of soils though a little superiority of 2, over Z,
remains. there ie mai performance of the 23 and Z, remains,
There is equdl pexformance of the Z, and Z, levels with the
total zinc content of laterltic solls, Simllarly Zz and 21
levels also are of equal performsnce, So that they cen be
grouped into two categories .. (1) 5 ppm and 10 pp®y
and (2) 19 ppm and 20 ppm, both having almost equal influence
to totsl z!.nc content of J.aterluc sodls .

In reaard to the levels af dime apgiicau@n of no
lime proves best in comparison to others and the order
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accdrding te their mean value &s iy 7 b 7 L, statistie
cally the order semains by 7 ( Ly=1L; )

There is no significant difference between. l.%§ and
!’1 levels. But.l.o level was definitely superior and statisti.
cally significant to both 115 and !.1 levels. This indicotes
thaﬁ appucat&an of lime to laterite soils do not influence

~ the total extractable Zn contant,
in consideration of interaction values of 2inc and

line, statistical significance is also obtained between them,
- The highest is at‘1024 (59.833 ppm) aud the lowest at L zg
level, The follewing tzend in sequence can be observed.
'%%7%%7%%7%%7%%7%ﬂ7%%7%%7
7%%7%%7%%7%%7H%7%§,

This indicates that the Z, and 2, levels of zinc
application definitely increased the zine content of the
lateritic solls with no iime applicatien. |

The Table ’XVt indicates that the application of zinc
at vagrious levels has definitely subscribed to the availa.
ble #inc resezvoir of the soil even after harvest of the
¢zop and was undoubtedly superior over control,



TABLE XVI

EFFECTS OF DIFFERENT LEVELS OF ZINC TREATMENTS N AVAILABLE ZINC CONTENT
AFTER HARVEST OF CROP

Field Experiment
Lateritic soil

Availal Zine

§ Levels

) 2 '2om'
§ NH, - Dithizone extraction method D1 N HCL ¢ tion meth
g‘g: :gpﬁfc lleaus onn lavels and levels of | zsa" anevels and levels of
{ cation —7S.9RR2LE220 F b . Means of
| R m::g £ Zni b ¥ 4 1 L hevels of &n
anplication | j : pplication
1. 2, 0,516 0.2083 0.5083  0.4194  0.8733 0.6250 0.7500 , 0.7494
2. zl 2.4166 1.3666 0.9583 1,580 2.0500 1.2166 0.9509’_ 1.40%%
3. : IQ 4,5416 - 3.8583 3.4583 3.9527 3.2916 3.0833 3.37%0 3.2499
4, 23 4;1556 2.5500 3.2000 3.3059 2.,7000 4,1666 1.5166 2.7944
5. z, 5";1666 " 1.8083 3.9833 3.9860

5.9166 2.0580 3.3333  3,7692
HMeans of . 3.9660 . 1.9580  2.4210
levels of lime

209660 202290 108590"
application ]
T .
Lovels of Zn Levels of lime Levels of Zn | Lovels of Levels of ,Levels of
application application X Levels of 1 Zn appli-ilime appliiZn X Levels,
lime 1 cation ;cation .of lime
*EY test $ig, ®» S8ig.*% N.S. Sig. »® H.S. NuS."
s.sim) 0.313 0,397 . 0.889 0.591 0.453 1,010
c.D o.os) 1.050 0.813 1.820 - 1.210 0.927  2.068
Sig.** «Significant at 1 ¥ level;

Sig.*-Significant at 5% level
N.S.= Not significant

601
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The available Zn extracted by two methods (1) KH,~Di thizone
extraction (2) 0.1 N HCLl extraction method, from the ,
laterite solls after harvest of the crop have been presented
in Table zinc is expressed in ‘ppm' Zn, lhe data

~ obtained are statistically analysed and the report of

the analysia are appended in the Appendix Table II. Xt

is evident from the deta that the differential effects

of various levels of zine were significantly different

at 1 % level of signiflcance by two methods. However,
interacted values of zine and lime levels are not
signific~nt in ease of Ni,~Dithizone extzactaple zinec

and also 0.1 N HCl extractable zing,
in looking to the values of different lime levels

and 1ts 'F' test value, it shows that it is signific.ant
at 1 % lovel of significance in case of NH,-Dithizone
extractable Zn and not significant in case of 0.1 N HCL
extractable zinc,

Since there L5 close associaticn between the
available zinc content and total uptake the order of
effectiveness or m;p@gg of different treatments
remains almost gsame in each of the agpats of study.

By pulling the values in the definite sequence it 1s
eapy to compare the dﬂ.ffe;ent treatoents, In case of
both (1) ml@-mmgm extractable zinc and (2) 0,1 & HC)

axtma&a&c ginc,
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(1) Depending on the mesn values of available zinc the
the sequence 1s 2,7 2,7 g 7 2, 7 %,

The glight deviation remains with the shift
of 22 level to second position. But statistically the

sequence remains egual,
| | Z=2=27877%

This shows that in both the methods &40 Z4 and
Z, levels have no statistical significant difference.
These findings represent that increased application
of z:lﬁc definitely increased the avanabie 2inc content
of lateritic soils and application of 20 ppm Zn proved
to be the best in the icreased availability of zinc,
But an equal performance has been obtained in all the
levels of zinc i.e, Zy o %3 and 2, except Z, level
towards the contributien of increasing available gine
status of alluvial goils. ,

NH,~ Dithizone extractable ginc and levels of
lime are ineracted end the values show that they did
not possess an significant difference by statistical
analysis. The highest available zinc extracted 1s
(6.1666 ppm) at 2,1, level. Hence 1t seems that the
Z, level of application of zinc with no application of
lime ralsed the available zinc status of the soil. The
lowest was lﬁﬁza level 1.0, 0,2083 ppm zinc,
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In cage of 0. 1 N HCl extractable mothod the _
interaction of 2inc with lime was found to be none
significant, But depending on the mean values. The
highest result ( 5.9166 ppm Zn) was found in case of
boZs level and lowest :;esult‘ was at !,52g level, 1.e,
0.625 ppm. In both the methods the highest value was
obtained at ‘034 level and lowest at &%zo'level. This
indicates that Z, level of application of zinc with
no lime inecreased the availahnityh of 2inc in soil

solut&m of lateritic solil.
Considering the liming levels signiﬂcant

difference wags obtained in case of &H4- 21 thizone
:+ significant difference
In

axtractable zinc whereas
was obsezved with 0.1 N HCl extractable zinc.
comparison, it seems that in both the methods the
values obtained follow the following descanding order;
b 7 =k

This indlcates that statistically there is
no significant relationship between L_é and !.1 levels,
S0 1t con be easlily predicted that liming of latexitic
solls did not help in increasing the avaliability of
zine in the seu.. |

¥hile considering the amounts of extraction
between the two methods on the measurement of avallable
ginc in the lateritic soils, in general it may be
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magked that there 1o not much difference between. the two
methods in the maganitude of the values obtsined which ‘A
enly variece within 3 pange of 0.25 ppm Za to-0.41 ppm Zn
at their highest and lowest values respectively. So i¢
seems ¢that vanﬁaﬁﬁ.@n in the amo.unt.@f extzaction 45 quite
nepligible and both the methods are equally dependable
for determining the available zinc in case of latezitic
soils, |

Simllar results were obtained in case of the
alluvial colls of pot meﬁme. 8o this proves that
both the methods (1) HH,« Dithizene and (2) 0.1 N HC)
extraction methods are equally dependable for assessing
‘ the aveilable zine in both alluviel and latezitic soils
of Orxissa,

haxvest of the Crop of Fleld Experiment

The pH values are recoxrded in Table XVII, Soil

pH values measuged under this investigation ( by 1 3 2
Soil 1 0.0} CaCly) were strongly acidic with a pH
value of 5.78 and the pH values did not vary markedly

from treatment to treatment, The pH values at diéferent
levels aze 6.20, 6,34, 6,323, 6,01 and 6.23 at %,, &,

8 s Z, and 3, lovels respectively. This indicates that the
pi values vazy within a range of 0.03 to 0.66 at different
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TABLE XVIL

EFFECT OF DIFFERENT TREATHMENTS OGN THE %pH' VALUES OF
SOLLS AFTER HARVEST OF CROUP

Fleld Experiment

Latoritic solil
Levels of d |§ Means of
8. zine B catien 1 levels of
No. application | .} 2ine
: L igpuca-
on
1. z, | 8,76 6.2 6.58 6.2
2. 2y 6.30 6.5 6,98 = 6.3
3. Z, 5.90 6.20 6.58 6.2
4, Zq 9.3% 6.20 6.50 6.0
S. | 2y 5.70 6.26 6,73 6.2
Means of levels 5.80 é.21 6,99
of lime applie .
cation

L N
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levels of zinc application. This gives the relationchip
that the variatien is quite negiigibxe and zinc applicae
A' ticn has no direct effect in increasing soil.op&! and the
slight increase in pi may be éme. to subergence of the
seil wnich creates & favourable atmesphere for reductien
of the different components of soil. With regerd to levels
of lime application it also seoemds that the variation
range is from 0.02 to 0,79 mawdmum. This establiches the
_fact that lime application to lateritic sollis hes aé% |
influenced the aﬂ casicedly. |

By close obsesvation of the data presented in
the TableX/Ilfor pH as influenced by liming and the total
zinc and aveilable zinc contents of sodl presented in
Table 'XU. and VI respectively, it can be found that the
totai zinc content were found to be highest at 23 1@01
where the pH has an decreased value of 6.0). Similarly
at 'L°24 level of interaction as the soil pH has been
doczeased to 5.70, the resulted available zinc in both
the methods was ﬂma to be highaest amng all the value& .
These results indicate that the availability of 2ine
increases with a decrease in pH value or vice - versd
in case of the lateritic solls which was distinctly

noticed.
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don Studies of Fleld Ewpoziment

| The available zinc contents of lat@xiﬁs soil
deternined by two methods, and total zinec contents of

the soil after hazvest were correlated separatelvvnﬂth
drymatter yield, total upteke of zinc in plants and pH
values of the seil. Also the up%ak}_e of zimc by plants

are correleted se@amt@ly_ with the drymatter 'yield and

pH values of the ¢oil, The grafm ygelds in ‘eaae of
lateritic soils arxe correlated geperatoly with drymatter
yield and uptake of sinc. The lines of regrossion has been
drawn in Figs. 17, 18, 19, 20, 21, 22, 23 and 24 and the
rosults of the cozw&étﬁm _smdias_'have been prosented

in tt;e ﬁmpendié 'i'ame i1V ghowing the;di;fferém correlation

eaeﬁ’ﬁcient (£) values.

3 B _¥aduas of 1ataritic Gollg

The ﬁon‘oﬁng correlation results have been
obtained: (1) pH and Dithizone extractable zing ave
negatively and not significantly correlated with ¢ a-e.iaei.
The reyression 1ine has been drawn in Fig. 17 which shows
no significant relationship with dithizene extrectable
zinc and pH (2} 0.2 ¥ Hel wmmgwwd zinc and pH have also
shown & né@at&w and nét siynificant correlation with
r ®» «0,2644, Regression line has been drawn in Fig, 17, |

(3) Total zinc and pH have a negetive and not significent
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correlation with r = «0,149,

The above results indicate that both the total
and available zinc prosent in soil, though poséess a
negative relationship with pH, still their relationship
is not significant. From the negative values and TEGTO=
ssion lines, it can be geen that the avallability of zinc
decreases with an increage in the pH value.

The following cozrelauoné with different
vagiables correlated as stated above have beecn obtained,
(4) Total zinc and drymatter yleld are positively and
significantly correlated at L % level of significance
with ® = 0.421 ## , The repression line has been drawn

in Fig. 20. (2) NH,~ Dithizone extractable zine and
drymotter yield axe also positively and significantly
correlated even at 1 X level of significance with

g = 0,895 #%, The regression line has been drawn in Fig.l8.
(3) 0.1 N HCl extracteble zinc and drymattes yield are
also posi.ﬁvalv snd significantly correlated at 1 % level
g3, The regression line

of significance with = =

has been drawn in Fig. 18.
fhese correlatiens lndicate the clearcut fact

that the drymatter yleld of shee crop is highly responsible
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to zinc agplication and increaces with the increase in

the total zinc and available zine¢ content present in the

sell. Similar results were also been obtained in alluvial
scils. This gives the idea that the application of zinc.

in loteritic and alluvial solls of Orissa has a definite

zelationship to correct the zinc hunger in case of the

Al Untake of Zinc by Plants in case of Lateritic oolls
The following results have been obtained.

(1) Total zimc in scil and uptoke of zinc by plants are

positively and cignificently correlated at 5 % level of

significance with r = 0.300. Regression line has been

zepresented in Fig. 24. (2) 'mgh correlation coefficiant

between uptake of zinc in plants and available zinc in
soil have also been obtained (3) 0.1 N HCL extzactable
zine and uptake of Zn are positively and significantly
correlated at the level of 1 % . Significance with

¢ @ 0.549%®, The vegressien line has been drawn in Fig.23,
(3) NH, « Dithizene extractable zinc and uptake of zinc
are also positively and significantly correlated at the
level of 1 ¥ significence with ¢ = 0.78. The regression

line has been draswn in Fig. 22.
From the above resultc of correlation studies,

it secms that there is aleo definite relationchip of the
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uptake of zinc in plmies- with the %oéal and available zinc
present in scll. These relationship indicate that increase
in the level of aveilable zinc or total zinc status of the

soils inecreased the uptake of zinc. The same results are

also found in the alluvial soils of pot emperinment,

No significant correlation was obtaanéd between
uptake of Zn and deypatier yield in lateritic @ils of
field experimen§. The positive correlation findicates that
the dzy matter yield increased with increase in uptake of
zinc in plant, The une of regzemsien has bem drasn in

Fig.19.

The pH and total uptake of zinc are ncnesignifi-
cantly and aeganvely cormlated meh z ® «0,208, This
negative relationship ﬂ.ndlcates that uptake of zinc in
rice crop increases with an decrease in soll pH., This
relationship reflects indirectly aleo the avaiiability
of zinc. xs pH will be doeruam. ehen there will be
increased availability of gine by which uptake of 2n in
-910‘“‘ will alse be increased.
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18 Of Zine in Eieldbxperiment ‘
(1) The correlation ¢f gzein yleld and drymattex
yield are not significant with r = 0,2466, o

(2) Grain yleld and uptake of zinc are signie
ficantly and positively correlated at 1 ¥ level of signie
ficance with r = 0,493, Regression line is presented in
Fig. 21. o

From these reiatlanahip 4t can be oyzned' that
the increase in uptaké of 'zin‘c by the plants increases
' Rot only dry matter vleld but also the grain yleld of rice
| exXop. !ieuee'uptake of zinc is clearly correlated with
drymattezr and grain yleld production in case of both
alluvial and lateritic seils.

pRtaifned by the twd Jfiepent Methadi
(1) Ni, -Dithizone extraction and (2) 0.1 N HCL extraction
method, i

Both the methods resulted high correlation
coefficlient values in case of drymatter yield and uptake
of zinc which are positively and significantly correlated
at 1 & level of significance in both the soils L,e0. aljue
vial and lateritic solls in pot culture and field experi«
nent vespectively. Thls shows the clear evidence that
poth the methods are quite dependable for extraction of



available zinc from alluvial and lateritic soils of
Orissa. However by close obsew;avt;lon of the values,

it con be moted that 0.1 N HCl extractien mathod has
given highest cormlats.an eeeffiéienfvalue in allue
vial s@&ls of pot experiment in both the cases oﬂ
uptake of zinc and dzymatter yleld. Similarly in c¢ase
of lateziuc soils of fleld meﬁmmt the NH y~Dithizene
extraction meehed exmbited highest 'r' value in both
the uptake of zinc and dsymstter yleld. So it seems
that the NH, «Dithizone method 1@ ; good method for
avauab.\e zing assessment in case of lateritic soll
wlth r = 0,89 and r= 0.78 with :espect to drymatter
yield and zinec uptake respectively. In case of alluvial
soils, it seems that the 0.1 N HCl extraction method
is good for extracting the available zs.ue from aou
having correlation coefficients of r = 0.5@9 ond

r = 0.450 with respect to uptake of zinc and drymatter

yhield respectively.




CHAPTER V
DISCUSSION



BLSCUSSRON

™o resultc ebt-incd fren the irvostinations
2Ee discuscod belofly in this choptow, Tho rocuits of
the phycdesl ond chomizol anelyoic of the solle undes
Arvostigotion hove beon prosented 4n Toblo IV ang @
rospoctively, Tho mochonleol anolysls of the coils
chaws thot #ho alluviol seil used 4 goopse toxtured
gandy 1o0ms The oteritic soils of dif foront plocen
can bo clagocd oo cendy cloy lom im tomturo, The rod
s0il- of Morprput dlotrict 46 loswy ond 48 of cosyzoe
tontuzed condy foam, The clluvial cofl of Dondomubundpus
vilisge 4o caplotply & coowse textured dandy loom
soll which wos taken for pot culture study. Tho |
1atoritic soid of Phubancowor used for Fio0ld oxpesimont

 of Llasmy oond ToRtUre.

Chanical onalysic of the soils revaolod that
231 tho sells oxcept block ekl avo modozetoly oclege
3o natures The black soile ere meutsal in weschien,
th pit bolng 6,75 to Twdls The olluviel 6odl yged gep
pot axpopimoat fs ocidic with o pH of 9,98 Wopens
loteritic solly vifre §i0ld experimont wow Laten de
pildly acldie { ptf 6,58 )
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AL tho colle used have nodium comount of
osgonie coshon. Howover, sed snd blosk colls sxo richor

tho ectlon onchenge cavocity of binek eofd
is mozo thon tho ollwial, ¥od ond lotoritie solles
Tho blach oolls havo o ninturo of 111480 ond nontooe
ziilondito cloy ninosoles

The olicht difforance 8m Ehe CeluC, of
p11 tho soils may bo duo to thelz vericble sosunto
of elay and orgonie mottor contont, The CuBelC of
silwviale lotoritic ond rod polls govecls the ddes
thot the ooile czo owicunly undor soturatod oith
ma bocos duo ¢o high procipitation snd losching.

Tho & of ot nitvogen centont of oll tho
poils ozo low which osy \@i’.& atizibuted to tholr Jow
ogoonie mottor contont, ‘

The svadloblo phosphorous of blach pall
wog highor then tho ros’ threo crowe. Alge 4t io
oboorved that sod ond lateritic ceild ore psowest
1n avellcblo PG, contont awlng to Sts fixstien &n
sedd so8ls to o lorao catent, |

the exchangecble eoleium of Llack colls
wopo found to bo higher than ethire ond lowest coount
wag found in letositic ond wed solls. Also the highest
mount of oxchsngesblo potossiue wer Toung §n Dlack
aoll and lowost An alluvial aedl, |
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finece tho peooont obudy ws; dosliogned
to dnvesticoto the zosponse of sine cppilecstion for
hichor ylolding paddyy 6 wos thousht thot tho
ovaluoticn of both total and avolloble zine of the

f s 8 *M’w Mmeﬁsﬁ mtaﬁm it was @mﬁmﬁ thot
the fstositie solle of OGrisse contoln 49 to 60 ppm
otal zine with an avorsgo 51,99 pon o 5inilor rocults
hove oles bHoon mopoptod by Bsvepmpo ob ok (196D)
Mot tho total sine eontont of lateritic collo verded
fran 40 to 114 ppow

the lluviel ooils of Grlcua eontoln
69 poo totol zine with on evorsio of
Ttudying 2ine stotus of upland oliuviol colls
¢ fporwalla { 3063,1064 } goportod thot ¥
ntont voplod {rom 33,4 to 109, 0 e
} olen eeported thot alluvied

of god peil the totol zinc contont
‘ q@,w %ﬁ‘w’ﬁ %&%W
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Blochk cells axamined um‘m the otugdy centola
42 ppn 0 40,75 ppm totol 2inc with an ovors © ©f 46,2
ppm » E0R of ol { 2060 ) scpostod thot che totol alne
contont of Oplcsa 4o €9 to 74 ppo dn coco of Dlook oofls,
gemomopno ot oL § 2969 ) mopested thot totol zime entent
of bloch solls vasiod from 30 to 108 ppo vhich corpgspends
to the rooultc obtoined undor thio favostlgatiens
cotyonozeyan { 3980 & ) sopestod thit zlnc contont of
block cotton colls vorled fron 243 ¢o 61,7 ms Henodive

of Iohoposteos

Tho totol eine content penged fron 30,25 ppn ¢o
06,00 pptae with on ovepcse of S1,90 ppo &n coco of alluviol
65242 S8499 ppo o coso of luteriidc sollsy 4D.850 ppm
in couo of pod gedlo, ond 4,20 ppo dn bloch £0llo,
Rendims and Komszor { 3964 ) found out by enolysing
43 s0dic xeprosenting 7 profilos from difforent ogro-
ciimotde zono of Punjeb thet tetol zine eamtent veedod
€00 43 20 97,80 ppi with an avezogo value of 54,50 ppa.
noutzay ( 1571 ) seported the totol aine content of red
ond lotositic 80ils of Orlsso %o bo 39 to 69 ppm, Sweine
{2635 ) weportod thot om on cverse,soile centatnod 10 teo
500 ppo totol zine . Hibboxd ( 1940 ) obsexved thot
cupfoce sollo comtaln move tetal zine snd extrecteble sine
ghon oubegoile, .
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Tho 10823 zine contont of Aifforc QEOURS
of a3ilc moy bo peted an undopd

Lotozitic 6oil 7 Mluviol seil 7 Rod ooild %m& soil
(91,55 opm § (52,70 ppm) {49,570 ppo) (C6488 ppm)

¢ 4o coon thot totol 2ine contont wos low im coue of

zod ond blaek g0ilo nd Dioh im cose of letoritie and
olduvial ooils, Gimilop roswlte hove oleo boon oblcdnod
by Henchiro ( 3064 ) thot veory hishly wonthozed ond
Loaehod fosuoinous exlcols ond ultiosls § rody forunde
nous zod cofl ) chomod zelatively low Setol 2ine
contonts Boweroppd ot ol { 1509 § ropozted thot the

- lotordtic sollc wore sichor in total zire o cosporod
whein o med amd Hlogh seild. Lynon ond Doon (&M%
by ﬂ oo copordad ¢thot ¢ho latoritie aoils epoledn
@oze totel 2ing oo compared with ged mﬁm@

‘ﬁw W&MQM,@ gaﬁe centonts ¢
thods are p w@@wm in Toblo VI, Dopond

e e e weed tho ovelloble uliens in
i on mﬁ&@ vordod frem / A ppo to & fev ports por miiilon,
sall bolng o multishone syeten consisting of o celution
phaoe in equilibsium with o solid phose, the pofontielity
of mine of tho ©olid phoso con eocily De mesourod by
outracting into solution,
thige Mmmma Catzoctod Zine

fho syolloble sine oo extsctod by MigDith
mothod varied from & ppm to 2,79 ppi i0 cooe @ﬁ* P




o0dlo with on avorage of 1 ms oo 0075 to 2625 ppn
with on ovorage of 1.63 pm for loteritlc golloe
0,7 40 1,125 pon with an avoroge of 0.937 ppo .
eno0 of Fod collo and 1,2 €0 2,0,ith on overage of 1.65
pre foz bloch solls, N

in different g@mﬁ of Ordora 3¢ wog OURNEVC
thot the peDithizone ontrostable zine vordod {ren
20700 ppr » Ceouol ot o) (1968 ) mopostod thot
¢ho Cujret cellc hove baon ropoptod te contnin 100
t0 5,00 pon dithizono ontrocta 1o ning, The cheva
solation-chip irdicotes that the 18l Dithigono Cxlzow
etatlo sine do quito depordebla fer cutwocting ovallow
Hlo uﬁlﬁ@.

m eano @@ mm»m& mﬁ&s @gg 17 HCl oniractos
o with an

avarone golue of 'y
pleo sbtoined by Agerwolo ( 1963, 1064 Juho peported
thot tho 0,3 ¥ HEL oxtroctotle ziae of alluviol sofl
of LD, folls within a rongo of G,) to 700 PR

Tn ¢oso of lotoritiec colls 0,3 [ HEY sxtroetos
3 Srom 0,5 ppo £0 2,2 poe with

ble svallsbio sinc vordo
en svezane voluo of 1.92 pome O N UCE MWM’M
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with tho moon value of 8,07 pro. Dlochk soSls cont dned
ovziloblo sine oxtrectod by sbovo mothoed zoncod fron
1225 pom $0 4,400 ppm with on averano voluo of 2,041 pao,.
God ot ot  ceacuped tho ovolloblo zine 4w tho zenge of
Cods pom 20 D636 in dogp bloek soils of [Py
In diffosont oolls of Orlsco, €1 I MG omtooetod
~2a¢ vordod From 0378 pom o 4,400 ppoe B0l ot o (1960)
sordod thot “wi N HG oxizoctodble zinc of Ozlsso soilo
E‘ﬁ«@@ oo 1e2 ppm $0 740 ppme [l-42 ond tohto (1080}
50 @Ma&mﬁ the plpdlor rocults thet the €3 MWICL
ipactobio cdne of difforent colls of Cudrad voried
£0m 0,5 20 Cul ppms Chottordco ond Dags {1065 ) romortoad
elmiloy zooulto thet Booo Indion ooil contolned 2.2 pom
L& 9.2 ppr G4 N HEL ontyoetoblo zing, Simfles mmw
havo algo bosp ebtednod by Repadive ot ol { 1960 )y
crowel ot ok { 196 Jo Goop ond Secmoe § 39467 )

/ Th - ovoilaeblo sing detoznined by tup nothode in
difCoront aollo of Grlsoo vories oo 02850 ppo Lo 4,400
onis Routvoy (1072} soposted tho svoilablo sine of pod
ord Ratordtic soils of Uxlcoe voried fran 2 o O ppm.
Cunto ond B8nch ( 3972 ) ropostod the avedleblo zing

o of Indoze dlotelel voplod fran 000 pp
, % pocie O30dlow mwm@ at obtained in thio
&mﬁ.@w hm@ olen boon ropotod iy olte ot ol { 1083 4
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Lymon end Doan (394R)s Hbbapd (  {4040); Prosed
ol { 1973).
¢ Lo ooop ¢hat black solls contaolsm highest

ount of ouvelloble zinc vhich ohew m@ﬂ@ﬁw over

m%’ SR Y £

aliuvwiol ond ped podla cmﬁam&m loss emount

ble zine moy cxblbit B , aney in erop pl

of Orlaco, Shamma and otizanond { 1069) soported thot
chop 4o blaock collc and

oot dn ol'wiol gollss In comporicon to tho dofferont

soils 1¢ 46 cbaoyved thet tho svelloble sine courtants

£a12 iave thon S ppm dn all solls encopt with a ietle

Joviotion 4n ¢oco of block sodls Tuchor ond furte (39055

mm@m pine ape Mﬁ@&&m whilo %@w @m@mﬁm

' oo oo codozately defieliont, A pop tholr

¢ 4t 8o cloor thot the solls tehon for dnvontie

in m@m}m ey

mwmm tm'a the
voluos for mﬂe m‘m@zm@ Wmmw gine wove moxe
adud it meonituds €9 the Gud N HEL axtrocke
atlke MM M botvaon th
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the mothods szo couolly dopendoblo for ceeecsnont of
avedlatile ginc of oolls of Orisco. Houover those
always ides vesy slight ineroesing trond with

m%m rthizone cuntpoction cothed ovor Gud N HEL

- entroetion nothed in ecge of all ¢ho cells ctmdicd
oneopt bioek 00lls In coce of blogh sells laver voluee
of dithizeno outwocteblo sime weso obtelined ¢han

Cod W HCL ontzmectoblo zine which eprwecsonds o the
zgcults m@@mw fw Proccd ond Sfeko { 1969 Do

Studdes the M%mﬁm rolstienchipe of totol ond ovoilaw
bie zine with pily 55 of oroonic ¢orlon ¢ @ﬂm@fg@ sipla ﬁ
¢loy hove boom ebtained, Tho corzolotien betwcon totol
ond avollchblo gine ore oleo rocerdad,

| botueon total sine ond pHl o Out 8o olgnde
fleont covrolation botwoen pit and avoilablo 2foe
dotozudnod by tue mothods wio cbtained, Sizilor renudts
chottordor ond Dase { 1064 § fow ovelloble wine,
o nogutive notseionificont selotienship fndilcotos
¢hot ov:ilobilicy of uine doercases whth Smeresce in

pil valuog,

4
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3 =z N2 ey ) % B
3 u m ~. j}'ﬁ a;m;v;, ﬁ (',"‘3':‘1:'

A positive corrolation hos beon obtalnod betwoon
CaliaGo ond the gvollebie zince Rolotionchip o significant
with Ced N HCL ontvectoblo sine { ¥ = 0,600 ) tut ot clond€de
cont with iHe Dithizane exteectoblo zing «Those findings
ogrog thet CelySe Goons 40 bo o osad indicoter for ovollobio
ainc contont of codls Similor sosulte havo boon obRoland

@v Ewuumv ( 1078 3@

vedotical snolysle chows thot thore &6 oleo

consfotont m@gm rolntionship botweon ovailshlo aine,

total zine and ezgonie motior contont,
A pogitive plonificent coprol
bacon organic coxvon and CLi 1 1L exssactadle

wos foind bot
@gﬁ@ * &% @ﬂﬁgﬁw mﬁ mﬁ &gwggﬁﬁ gﬁm BOYY M”ﬁm& gwgﬂj

buorved botwoen orgenie gozben ond 11w pithizone
onteoctoblo zinc, Simdlar osulls wore ﬁ?mm gt by
Deam ot ol { 3978 ) Moiw and Nabte { 4999) tkm@ ond

@im% {30712} Comp ( 1945 3, |
This povesls e idoo w@t mmmw of

oho 6631 due to the f’@i@@ﬁ% BOHUONT.
(1) Zne contdnt of ercsnic metecs Lteelf nipht ‘
a hichay contont of zine not enly in soil but oleo in @@H

golution for resdy cvallebility of zine to tho plont Toets,




(44) % ovelved by gigande notter dosomposition sobin

wlth woter ond praduces copbonic ocld (H00,) ubieh 20
onsibie for decsosee i@ soBl pH. (44%) Some omecs

oedds cuch eo taztorle, citelc, melonle end malie ches

Garzolotion studies indleote thet @m& is no
slonicicent corrolotion betwoon the cloy content and
totol ang mm@bm :ﬁm.

sie (&W&)

rortod @m tho WMMW? @f aﬁm
S0 Mmewr proportionsl to the mount of silt, cluy
and humup, IL indlecotes thet clay frection aloe pleys
on deportont rolo &n the ovallability of sofl ging, Zing
46 not adsorbod esually woll ond by the esme meehantam
gn 613 elay ninerels » 24n¢ may be sdsexbed &




35@?@@0 Zime olos y 7 mnm nmoanociun fons which ot

hoden of tho W@%ﬁ lottdeo m

botvoen €cbal cnd avallshle wfﬁm

Tﬁ%? m@wmm%a
extpaston® et o pesitlve not aﬁ@nﬁf&‘ﬁmm corgolotion

& abieined o pesitive Wm@
hotuoan totcd 8ing ond

qozeplation
4 cxntyoctabic glng £ £ = @Q@% 9

m@mﬁam @@ aﬁm wwi 3
totel zine content of goil,

howe thot Mh foctors oo mﬁ ezop and mm&m
of ddme effoct @w availebility of vewlous lovels of Biae,
Tha mwwmm of vico crop to spplicotion of sine do
theibutad %o yeor contant of total and avsilable
mﬁm m cone w W %’m m&m ﬂgm atluvinl and lotezitie

and sioo due to the asidde gondition of the soile,




woun ot ol (19062) olco found oub thet cem
zine @mﬂ&@%ﬁ@n chon the cold eontedned |
gine, Simdlow momwlts hovo dao f@@m foported by PLlled
m?)g Govind ond Gepall Roo (1964), The offectivonuss
of diffosent lovole of mine applicotien 4n case of dliye
viol ooll for both the drymatter production ond tebol
uptalio of zine s of tho following deceonding ordos,
T i%=2) Tigsz) 7y
This chowe thot Z, lovol 46 cuporgom ovor oll bub the
opplicotion of siac (o) 5 pom (2, ond 10 ppm (2,)
o8 wold oo 45 ppm ppm (2,) botenodng te two
floront groups ahiblt ceuol porformaonco Doth in total
upboho of wine ond m&w mﬁﬁw viold, Undoubtodiy in
twann thoe &wo o the lot*er group. Zy ond

2, seoms to bo cuporior ovor tho formox nEoup Lv0s
2y and Ze

In ¢6o of lotositic coid the aﬁ%ﬂww of
QA€foront Lovele of zine 4s of the follovina mmmm in
o1l cagos ¢f dey motter preduction, totel ustatiwond opoin
viold s 2,7 (2717 (=2) 7 %

ma, indicotes that 2, { 20 ppm) proves|suporior
ovals of zinc, Zy ond T, { 15 ppm wnc 29 ppm)

GYaE ald , 3

xmm w 2ine % w ng 0 @fm group show almost the
' im] s end 2, { 5 ppn 6
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"'

lovels beleng to anothor oroup having oguol offoet,
Abgvo oll the first graup 4o ouporior to second group,
In commopioon botwoon tho 4w gelis
$.0, lotoritic ond slluvisl 3¢ fo elooxly dadtentod
thot 2ine applicotion d@ﬁ%@w ineeooen the duy
msttor yiold, total uptolic of plne and orain ¢iodd in
rieo ovop in both the cofls, Creun) ot of { 1060 )
obtalnod dneronced yiold of paddy by cpoliestion of
zines Pi23ad ( 2067 ) seportod olmilor zosults thot
producticn of dey matter ond 410 0t
hon 2ine wep aonifod © 0 &@3 11,@ / ho In tho coll,
Komoor ob ob { 1980, 1962 ) ond Dhwzbia ot od (1963,
2065 ) pepoxtod by eondueting soverol onpordnonte on
eoleazueus oodl thot ylold ef wvﬂm and dry noteon of
pipe wob fnerescod by 28nc opplicetion, Sinilor vogsuits
hava @m@ boan @MS}H’EG@ by Covindrojon ond Copol Boo
ooy § 3071 ), PRL%ak (XOCT )y
. of ol @ J;W }e .
The incresce in pields of dey nottoy ond
0 the wptako of stnc by tho togt plunts
hat thopa cight bave boan bottos utlizatian

af 11 by ﬁﬁ"’*ﬂ;%@ﬁﬁim mW@ Henco gonctimoen the & ;.‘! ritdonal

dicorders 24k yollowing of tho looves
of wine, Covindeofon ond Copsl fao { 1964 )y Sadophiat
ainc Don § 1980, 1061 ) « Joshd ong Jowhd { 3040 §
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sahidda ot o! (4070), Yoohida ond Tenoko (3969),

piliehde (2058), ond Mol and Ascmo { 1061 ).
On tho ﬁb@m @n@@ it 4o ezea@eﬁy indlestive

dmorbonee for @aﬁﬁm hﬁnﬁﬁ gzsﬁm., Km@
964)s Cowtom ob ob { 1964 ) oxo of s

In gonesel 4t 16 found out that spolication
of slne @ 15 pom proved ¢o Lo the hoot mong ell
Iovels of Wmmm both &n influcneing dey mettor
viold ond %@%&3 uptahe of aine with cpectol roferor 60
¢o mwm polide Dub &n cono of lotozltie coil a@g»m
mﬁm,m ppen moy bo bottor emung tho 6‘2%@‘ levels for
hetion, gboln ylold ond i:-m; wptrho of

dey mattor prog
£4nG,
© Awdo andiiouten { 1961 ) roperted that

mum&m of 20 pom 2300 gove goed ZAOPONLG t@ mﬁ@
nodee for i@@?@mﬁn@ tho dsy metter vhld o Fuchreing ond
u@m {1064 ) zoportod oleo similos sosulte thot @mga
vield of aoleo wog Mati%&y high with asplicetion of
o0 pem of slic. Sueh typoc of wesulte hove slco Doon
ehitalnod by Ceutem ot el ( 1964 }, PI2ial { 3967 ),

“Analyelng the sbove results one couls bo
inchined to think thot minc 36 ono of the maot cscontial

suteionts sosponsible fob plent §rowth, dovelepmont
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and yleld and there is high response of high yielding
varieties of rice to application of zinc for coueeel_ug
zinc deficiency in alluvial and lateritic squs of Orissa,

Considering the different levels of lime : applie
cation it was found that there was no significant difference
both in uptake of zinc and drymatter yleld in case of
alluvial soil. No lime application seems to be necessary
in case of alluvial soll to influence the uptake of zinc
and drymatter breducuon as a whole. Simllar results are
algo evident in case of lateritic soils. The interacted
levels of zinc and lime as found ocut indicates that Z,

(20 ppm) at iy level ( no iime ap:pneaum) gave increase
in yield in all cases i.e. drymatter production, uptake

of zinc and grain yleld. So no lime is probably necessazy

- forx lateﬂ.ﬂc soll to raise the zinc avallability .
Similar results have been found out by Navrot and
Ravikovitch (1968) that zinc contents of test crops decreased
with increase in 60303 in son. Similar observation: was
noticed in case of lettuce by Nollandorfs (1971). The low
response of ginc with the presence of excess lime Day be
attributed to the fact that (1) CaCO, may act as 8 strong
absorbant for heavy metals; (i1) Due to increase in pH,

the availability of zinc is decreased; (1i1) The transloca.
tion of zinc in plant may be decreased with less
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| availability in solil-Leeper (1952) and Pauli et al (1968)
are of same opinion. Several authors also reported that
zinc concentration in plants decreases with the increased
rates of lime application. The authors Rogers and Wn(m&é) |
Epsteln and Stout (1951), Nair and Mehta (1939), Stewart
and Leonard (1963) Seatz et al (1960) reported that soil
sinc unavallabllity was anhanced‘by raising pH by liming.
Winter and Park (1998) observed that increased deficiency
was due to liming. These results lead us to believe that
good response can be obt2ined from application of zinc
to alluvial and lateritic solls without liming.

. :,Addel\uon of zinc undoubtedly increased the level
of total and available zinc status of the soll . The oxder
- of effectiveness of different levels of zinc in increasing
the total zinc and in peleasing the available zinc in beth
the soils is of the following orxder.

| 2, 727 2,7 2 7 %

“With regard to different levels of liming it is
obgserved that ‘b lwa increases the total Qnd avalilable
zinc in case of lateritic solls and alluvial solls with
1ittle variation. The interaction vafuos due to zinc and
jime gives the relationship that 23 level in cace of
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alluvial soils and Z, l,e#a in case of lateritic soils
with no née appucaﬁon (I.O) proved to increase the amounts
of total zinc and available zinc contents of the solls,
Similar pesults were also obtained for the drymatter yled
and uptake of zinc in both the solls. Brown, Krantz and
Martin (1961) also reported similar results that applica.
tion of zinc increased ecm'sl.steml‘y' the 'outxaetable zine
in all solls studied. Stanton and Burger (1971) reported
that zinc sulphate application inc:easéd"dvanable zgine

- 4in soll taking sepmatinﬂuet seedlings im tbst etc@ and
application of CaCO, and M)CO, reduced zinc avallability
owing to pH changes. Similar conclusions have been drawn
by Msuer et 3l (1971) and Harold et al (1960).

The results obtained in this case support the fact
that t.o 15 ppm zinc ( 30 kg / ha) of :irc application
in case of alluvial soil and 26 ppm ( 40 kg / ha) zinc
application in case of lateritic scils 4s normally ,
sufﬁchnt to correct the inadequate zine supply of beﬁh
the solls studied. This attributed to the fact that the
solls to which zinc hac been applied contained sufficient
residual zinc to affect subsoqunht crops as the results
wers taken after hazvest of crop.

200 _petwesn tho iwo Mothods of Extraction
(1) 0. 1 N HCl extraction method
- {81) NH, -Dithizone extraction method
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While compazxing the amount of ginc extracted by
two different methods in both the sails it was observed.
that there is not much difference beotween the two methods
in the maghitude of the velues obtained which only
voried within a nazrow range. $o both the »methods are
equally dependable for assessment of ‘_avail.ablve zinc. The
di thizone extraction mothoé has been shown to be a useful
method for diagnosing zinc deficient soils. Brown and
Krantz (1961); and Brown et al (1962); James et al (1971)

In selecting 2 procedure for diagnosing zinec
deficiency, it is important to consider not only the
relat_ienshtb with plant growth but the laboratory facie
lities available and the simplicity for routine analysis,
Each method involves a shaking peried, decantation, and
final zinc determination with normal care to prevent
contamination. From the above digcussion it is evident
that both the methods are not equally rapid or equally
adaptable to routine analysis. Again the use of 0.1 N HCl
extraction method for high lime soils offers some problems,
but the method can be used with success after determinae
tion of titrable alkalinity of the solls.

No remarkable difference in pH was obsegved when
ginc at different concentration were added to the soil,
The different concentration of zinc added might be tgo
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small to effect the soil reactien. However, the initial
pH of the seil was lower than that ‘mcordeé after hazvest
of crop. This increase of pH may be due té the submexgence
condition of the soil cresting a reduced condi‘eien.‘ It s
thegenezal agreement among wozkers that submerzgence brings

down the redox potential and raises the pH values.

Liming, no doubt, increases the initi=l soll pH
to a8 little extent but as such 1t w3y be observed that
lime application to the solls under &nvestigaﬁqn has not
influenced much the pH values. However, availability of

. zginc with xelation to pH incressed with the decrease in

pH values or vice versa in both the solls as it was
distinctly marked. Lime additions to scils no doubt,
drastically modify the solubilities of a number of trace
elements leading to the alleviation of toxicities in

some instances but in otherhand liming leads to the
production of deficiencies of certain trace elements like
zinc where ﬁdr availability becomes less due to increase
in pH. So the effect of liming, pH and avallebllity of

zinc are interrelated to each other. Abichandani and
patnaik (1961) élgo noted that under field conditions

2000 lbs lime / acre incresses initial soll reaction only
by one to two pH units but raises ammonium nitrogen content




nearly twofold which results in higher drymatter yield
and grain yleld. Similarly Moschla et al (1962) obserzved
that soil receiving ground lime stone @ 8 tons / acre
increased soil pH to slightly below 7.0 in silt loam

and to slightly above 7.0 in sandy loam. So it would
appear that liming the acid soils both alluvial and
lateritic increases the initial soil reaction within a
very narrow range. But the remazkable difference in the
availability of zine can be best found eut by cursory
oxamination to the data obteined. on available zinc and pH
as influenced by liming. It would appear from the results
that where there is an decrease in pH the availability
of zinc is more and where pH increasos slowly the avalla.
bility is also relatively low. So liming does not prove
beneficisl in the availability of zinc.Brown and Jurinack
(1964) observed in a green house study that the availa- |
bility of zinc was almost unaffectod by liming on a8 sandy
scil but decreased by increasing rates of <‘:aca3 on & clay
~ godl of pH 6.9. Hutton et al (1963) reported that zine
deficiency was induced by increasing application of 2500
to 7900 lbs / ac¢re lime, But treatment with 10 1bs / acre
700 was sufficient to msintain crop ylelds at any level
of liming likely to be used. These results indicate that
doficiency, sufficiency or toxicity of microelements
14ke zing 15 governed by soil pH. At lower g values
availability of gzinc is maximum and th-cm is optimum



149

availability at pH values necaring neutralizatien, Though
liming does not prove better for acid soils with respect
to the availability of zinc, still liming to a sertain
critical level is to be adopted.

_ The solubility of zinc is generally beneved to
decrease when soils are limed £ Prown and Holmes, 1936).
Similarl’ results have also been reported by Peech ,(194“
Bpstein and Stout (1981). |

Numerous investigatozrs have noted that z‘inc-
deficiencles usually occur on solls of pH 6.0 or higher,
Deficlient solls between pi 7.4 and 8.9 contained adequate
total zine but its availability was low. Camp (1945)
gave the critical pil as 5.5 to 6.9 for greater availability
of zinc., Wear (1996) found that addition of 1 ton / acre
of CaCo, in Norfolk sandy loam decreased the zinc content
of Soxghum and the pH increased from 5.7 to 6,6 . These
findings clearly coincides with the results ané views
obtained from tfm present study.

The results obtained in case of correlation studies
of both the pot and field experiments are discussed hereunder,

In both cases of alluvial and lateritic soils of
pot and fleld experiments zespectively the correlation
studies revealed that definitely there is negative correlation
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between pH and available zinc and total zinc in sofl i.e.
increased pH has effoct on decreasing avaua:bi’u.ty‘ of
 zine in soil. Prasad and Pégel ‘(L97l:;)~reported tha‘t zinc
content decreased with inezééélng soll pH, Negative '
correlations between pl-! and extractable zinc was repoi-ted
by Bandyopadhya and Adhikari. The lack of correlation was
also obtained by Sherman and Kanehiro (1967). Chattexjee
and Dass (1964), Bohn and Aba Husayn are of same opinion.
Thiec inverse relationship of available zinc with
pH has been attributed to both direct adsorption of =zinc
- on calecite ¢rystals and to a true pH effect. It is also
postulated that 2%’ is the principal ionic form, assiml -
lated by plant rxoots and doubted whether the roots can
utilize the Zuea‘a fons which occur under alkaline condlitiehs.

It may be seen from the 'r' value presented in

fppendix Table IV that there exists a strong positive
' corzelation between drymatter yleld and available zinc
determined by both the methods in both the soils "Alluvial
and lateritic. Also a positive relationship was obtained -
between drymatter yleld with total zinc waich was found
_ significant in cage of lateritic soll. From this it can
" be concluded that the uptake of zinc &s influenced by its

dvaﬂahﬂ.hty in soil which ultimately increases tha dry.
matter yield of crop. Agarwala (1963, 1964) observed
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significant relationship between 0.1 N HCl extractable
zinc and yleld of maize and cauliflower grown on Bundel-

khand soils of Uttar Pradesh.

;t is well magked from the corr&iation studies

.ln both the solls that there exists signifigant positive
relationship between total and available zinc with uptake
of zinc by plants. The uptake of zinc hv_piani was favoured
| by the existence of zinc in soll ;n'avhllablo form.

Massey (1957) reported that Dithizone extractable zinc is
positively correlated with the uptéke of zinc by the plants,
Navrot and Ravikovitch (1968) ro@oxted also significant
correlation between zinc uptake by plants and ammunt of
soil gzinc extracted, Similar results havg also been
obtained by Martens et al (1966), Grewal et al (1968),

and Meelu and Randhawa (1970).

Correlation studies revealed that there is 8
positive significant relationship bestween uptake of 'zinc
with drymatter yield in case of alluvial goil buﬁ»in‘Iatntﬁy
tiec soil the positve relationship obtained w&q not‘c&gnie
ficant. However, the positive relationghip sigﬁsfios that
drymattér yield could be increased with.increased uptake
ofvsine in plant, According to the report of Singh énd.
partigues (1970), zinc concentration ghowed & significant
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positive correlation with dry weight and application of
ginc increased the drymatter production and concentration

of zinc considerably.

A not significant negative correlation was indle
cated by correlation study between uptake of zinc and pH
in case of both the soils . This shows that as the pH -
‘decreases the total uptoke of zinc increases or vice versa.
This may be attributed to the fact that uptake of zinc
increased with incnaelng proportions of hydrogen ions
and decreasing Ca-ion. Epstein and Stout (1951) Massey
(1957) also opined similarly. | |

It was revealed from the correlation studies that
a positive correlation existed between §rain yleld and
drymatter yleld but it was found not significant, But
a positive significant ( at 1 % level) ( r = 0.493 )
relationship was observed with the grain yleld and uptake
of zinc. As there was also a positive correlation between
drymatter and grain yield, it revealed that the uptake,
drymatter gmducum and grain yleld sre correlated to each
other. This relationship indicates that increased upteke
of zinc not only incresse the drymatter yleld but also
the grain yield. Pillal (1967) reported the response of
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paddy yield to application 6f zine sulphate at the level
of 11.2 kg / ha . Application @ 56 kg / ha have not
recorded any reduction in yield., Similar results of
increased grain yield were also reported by Gupta and
Ram- (1967), Singh and Jain and Puaphrey et al (1963)..
‘M'{ht's;!j.udi.eates_ that application of zinc definitely
16&@&16’93 its uptake by plants and thereby drymatter
and grain yield productions are also increased. '

() NH, -Dithizone ext:actioa method and

(14) DLTTC)

Both the metheds résultod significant positive
correlation coefficient with uptake of zinc and dzymatter
production. This indicates that the two methods are not
only equally dependable but also équauy adaptable for
routine analysis for both the solls of Orissa, Mowever,
the correlation studies indicated that 0.1N HCL extraction
is botter for alluvial solls and N54-NMzmo extraction
is better for lateritic colls. |

Rei and Chimania (1971) studying the suitability of
5 chemical extractants reported that among allthe methods
NH,- Dithizone and 0.1N HCl extraction methodsoccupled
the tep positions. Shaw and Dean (1964) obtained correla.
~ tion bitwem zinc deficiency and amount of zinc extracted



150

by NH - Dithizone solution. Barrows and Tucker and Kurtz
obsexved that 0.1 N HCl is a good extractant in acid soils,
Dolar et al (1971) placed these two methods in equal
position. The NH, -Dithizone extraction n.aoth'od has been
shown to be useful method for diagnosing zinc deficiency of
gsoils ( Brown and Krantz, 1961; and Brown, Krantz and
&hmt:. ‘1.962) . Brown, James quick and Eddings (1971) have
also reported that the four methods (1) Dithizone
(2) DTPA (3) 0.1¥ HCL and (4) Na BOTA may be useful for
diagnosing zmc deficiency .in solls. They also state that
for some goils more than ocne methods may be required to
characterize the zinc status and all the four methods
exhibited a high degree of correlation with each other for
plant response in relation to zine¢ application,

From the above discussicn 1t is obvious that the
two methods showed the best rela-tiomhlp‘ with ngh responge
to applied zinc, and both can be utilized for diagnosing
zinc deficiency in both the solls but undoubtedly 0.1IN HC1
extraction method . commands superiority over Nﬂa-mmw.
extzaction method in case of auMal solls and uu".mgm,.
gone extraction method: manifests superiority over 0.IN HCl
extraction method in case of lateritic soils. In general
these two methods can be used sausfactétny in acid solls
of Orissa for evaluation of available zinc. '




CHAPTER VI
SUMMARY AND CUNCLUSION



SUNIARY AND CONCLUSION

In the recont yoars, wo have obtoined suffieiont
informotion about the wide spreed defleicncy of zine
ond the rate at which this dovicioncy is accontuating
In Indis exploitive agriculture leads 0 sepious doplow
tion of wmicronutrients like zinc with the use of high
vielding vorioties of crops, Nowgedays the wide sprend
gine doficlongy hse boon marked in differont srcas 1ike
Punjaby Horyona, Bikar, AP, and Toveld arca of U,P,

In Orissas the Soils belng acldic ond prineipel ecrop
being gice ao Wstemtic work hag beon done te dolincate
¢the oroas of ﬁm deficiongy, Honce the present study
wae undortaken to investigste the ragponse o rice crop
to zine gpplication,

The puzpose of this Investigetion wes te mesgure
tho totel and avedlable zinc status of elluvial ond
latoritie soils of Qrisse ond to find out the rolations
chip of availability of sine as roflectod by the physical
and chemicol preportics of soil by laborstory evolustion
and corzclotion study, It wss alto oimed to invostigate
the rosponse of rico crop to opplicotion of aldne s
slluvial end lateritic seoils of Orisse by pot cultuxe
ond £ield experiment respectively, The third aim was
to agsess the oveilability of sinc with particular
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rofezonce ¢ pil o dnflucnced by lining, Lastly 8% woe
oleo thoueht wortlvhile to tost and cempero the spplicos
bility of detomdnotion of ovallablo cine os ontEnctod
by Gl N UL and M Dichdzons o |

The noin puzpose of tobing 8 lovols of mm
( Lps E@ and Ly ) with *he & difforont 2ine levols
{ Zow g0 Zgy 2o and Z, ) woo to cempeze the evollabilizy
of zine ot dAfforont ph wlu@ﬁ*

Resplng the abeve ebjocts in viaw & laborotosy
gbudyy o pot culture study and o ficld enporinont wore
conduetods .
. tho laobarotory W@ﬂﬂ@%ﬁ@@ ptudlios wore undone
takon vith 19 ddfforont s@ﬁ@ of Oricce ropvesonting
oliwviol, lotoxitic » zed ond Dlach soll. ¢Eroupes The
phyedcol preportics of the ceflo cuch oo © eondy/ellt,
~nd §) eloy wore dotominod to find cut tho toxtupel émmg
Tho chamfcol proportics such 2o pH, % organic esrban,
cotion oxchonge ecpacityy Uy Py K ond Go woro olso dotopw
oidnods Tho pil of ¢tho cofle dotomiined woo coagurod by

two difforont mothods,

e B 82 m&& t watom

2). 3 ¢ 2 cosl & 6,00 cocl, golutions
ho totel zine ond avalilsble zine by twp mathods wore
aleo datormlined, 00l analycle sove-iod thot alluviel
_M& wat cearso tentured vondy loms with 18,80 ¥ eloy
on an HVeFaYYs The 1 :toritie colle wore condy cloy
lows dn tentuso with 20,30 0 elay. Tho vod colls of
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Rozoput distriet wozo loany dn tonture with 52,86 o
cloye The block sofls wore gonrpe tontured saﬂs@ésriam
with 26462 25 cloys Chemieol onolycos of oll the cofle
progonted thet tho colls wore modepotely acldie 4n natums
exeopt the bloek goils,The bisck ceils wore noutzel in
Zooction. Tho C,G0.C. of all tho sellc wore 3ew buk

@@m&w&,ﬂmw tho blaek solls poscessed 8 m@h CelaCo
i composicon to aliuvial, lotopitie ond Fed oolle,
The ¢ czgonie cosbon in 011 tho soils wod mediun but
ecarporatively zod and blochk ooile conteined Mittle mope
orgonic mettor 4n comparisen te olluviel and lotopitde
sedls, [Btroson contont §n oil the golls was low,
Avniloble phoophorus 4n coso of ciluviel ond black collis
wore high in compordcon 4o lotoritic and rod, Erchangoe
able galedum was hiches in eono of Maﬁs soils thon
tho othorde |

| Tho tetol zinc prosent 4n oil ¢ho cello ef -
- Orfocn voriod from 96,25 to 69,00 pps with an ovorogo
of 51,70 ppmy 51495 ppm, 49,50 pem and 46,23 ppn In cono
of alluviely lotoritic, rod ond hlack solle zuspectively,
Sut &n compordeon to cifforent broad soil growpe the
totol wine contant fo of thJ following devconding @m@m
Latowatie 7 Aldwiol 7 med 7 Dlesk

| Tho aveiloble zinc extracted by 1 Dithizong

axtraction mothod varled from 0,200 ppm to 2,750 ppn
with an aversns of 1,400 pomy 2,630 ppmy 04937 ppm ond
44630 ppm dn ease of allwwlal, lotorftdce Pod ond blegh
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golle rogpoctively. G.8 I HCD cxtwoction zine vopios
£200 a7 ppD €0 44400 ppn wth on averoge of 1,245 ppm,
10320 ppue 14078 ppm ond 2,048 ppr in cose of al'uvial,
lotoritie, red ond bleck collc rospectivolys In compariscon
o diffopont coll growe the svolloble x;ﬂme contont
exdroct-d By both the nothodsisc ef tho @@m@ Ang dopecs
dinn gedor § o ' .

Dﬁaﬁ& soll 7  lLotomltfc.cofil 7 Alluvial podd/7
Rod gedl |

Theze wog a0 oipnificont covkolotion botuwoon
pll on avelioble zine byt it has clonificont solations
chip with 20tcl .z;ﬁ_‘amg Howswor the nopotive e@m@mﬁ%@-
indicotos thot ovollehility of zine degzeases with
inceeaning pil o Tho consistont p oudtive mm@&@%m
abeadnod botweon CsleCs and avollobleo zinmg indfcoton
hot CeCaCs Go0nw 0 Do o good Sndlestor of svaiisblo
zine, Sioilarly tho positive cormelotion botweon ovslliow
¢ zincy Totol 2ine and I owgonie eorbon zovopls thet
awofilob8iity of slac fncrocsos with fncroase &n axgonie
mottor contont in solls There 3o eonsistont pesitive
goletionehip botwoon ¢the clay contont ond both availabie

sine and totol 2ine Lut m@ o w cants This m@mﬁm

w@m in the wfﬁaﬁmmmw of mm 2ingy
e positive reletionehin botwoon totel aine
|  fhat ; |
ond avolloble zine shows tho ovelledslity of zine
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incronoos with ineronco $n totol zimc comtonts of coll,
P sporinent, B hn @‘ﬁ’ plluwiol m&lm

of @amﬁ@w@mm@ﬁ- villago, token in each perecloin
pot using poddy (Padng } 86 tho $ost eraps ho allwwial
s0il of Dondnckundour $6 8 coorso tdutured sondy loan
nolly boing nedium in ofponie motler contont, low in
ColsCs 0cidic in rosetion, low in nitzopen eontunts hich
in ovodloble phosphorus ond low in exchongosble potos
geiun ond coleiun,

| Thir colls Gn the gz@w wore 3med @ Ly { oo Emmﬂ
%} { hodf of totol 1imo roquizomont Lo % ton por oe o}
and % { full Limo peruizamont 4.0, § $00 por oo ),
5 Jovelo of zéne wore cpoilced G, ppm m@a S ppo (%)ﬁ*
50 mper { e )}y 15 ppe @3233 ond 20 pow (%@5 e Tho tzoote
menla wore mg}ammﬁn@ Lhricoe ’ﬁ’fm portions of the erop
JoEe hosvostod ofcar 60 doye of teongplonting, fry
wolgity wtolio of pine, mount of %ﬁs@ﬂ sinc, ond onounty
Ded N HELy 1300l Mthizone cutpocteblo zine and pil of
¢ho solls wore noosurad @m horvost of Geope The
soiotionehip botwonn eho total sine, ovolloblo e
by twe nothods with the @%ﬁ’ﬁ’@mm voriablos 1ilo pH,
untoke of aim & m@m emc mattor wore oraniined
by cogrolotion studione Tho wtchke of zine oftor howvoot
of cBOp wod 2180 «w with plt ond JdEy asttop
pEoduction,




@il atotion 3o mﬁ M&w 2o
tonture, Low Sn GeyCey low in orgonie motter e‘:mgm&g
seldie in rooction o low &n nitwopen ond also dow im
cuchangooble putossium ond eolelum,

Slmilop ¢rootmonts of pot omporinonts wore
0150 token 4n'flold eupesinent encopt thot the goil
wos latoritic o o olze of each plot for coch tzoote
00nt wos 3kaS 64 me The lime roguizanant detemmingd
wol of the onder of I ton fuceoe, Accordingly the lovols
ef Line mpplication .« - dAffored a6 Ly { no iime ),
Ly, { holf 1m0 poculzemont Se0e & ton Joemedy Ly € gury
lime voguiroment §.0. 1 Son / ccxo ). Plonts wore
hesvosted cELor moturlty, DFy motter yiolds graim
yiald, uptoko of ninc by plonts, tetel slnc , ovellable
gdoe aof oofl and pit wopo dotormined aftor hawveost of
cE0ps Tho groin ¢iold wos corvelated with the uwpteke
of 3ine end dry mottor yleld,

'ﬁh respongo of rico cxop %o zine mplicetion
ic ottpibulad to tho lowoy contont of total ond avelleble
zine 4o Doth the aliuvial ond Jotoritic wolles Amile
cotion of z2ine undoubtediy Insregeed tho dey wotter

yhold, uptaota of gime ond grein yicld of rico crep in
‘both tha sodls, Applicats S pom 0F 30 kefho

proved o be the aoplibention 4 gopo
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of olluwiol esilc ond 20 ppm er 40 kg / he proarad

%0 bo the beot dago im coco of latomitie opdls Tho
offoctivoncos of tho difforont lovels of =@ a@@&&o
cotlon g of tho felleviny desconding oxdor n e@zz@
of olluvial codl, |
722y )T L 2y 2y 3?3@1@%@3%%@@@@@@

Retoritic codl B, T { 2y 8 2,0 7 (2, =2 17 2,
Upen the sbove m&aﬁ@mﬁi@ it com aloo bo wall
ddontieiod thot 25 15 ppo ) ond 4y (20 ppm )
levols of zine bolno oinilap ip cose of Loth the
558lze both tho pates of appliecotion con ~lug bo
pocormonded oz Doth the sells in gumopsl to obtaln
hdghor yioldo, |

It 4o olop Found thot o high Towpontd e
aine ean bo obtalned for yleo crop without apiication
of 1m0 in thoe colle of Oxises ond obvicunly sespense
%o zine apilestion wowld bo lew vhen achd sodl dp
avoe Moods G0 no 3dev cpnlicotion gon auvosotod
fop orooter ovallability of zine,

Ag ition of nine definltoly laceoased
tho totel and avefloblo zine of both the soila,
Tho zosults supportad the Cacts thet mpolicotion of
1% prny vloe Ao coso of nlluvdd oofl et 20 o
gioe 0 raco of lotordtie soilc are waunlly eufidclont
for low Yond rice grown in those sellt.

The ot waluse of the coils a8 datormined

agvoet of the erep did mot chonge

narkedly due te the offect of dlfforant trortnonte,
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Howovor o 0licht lnezcase in pll of pottod eoills |
were obsorved  thich nay bo duo o cubnoFOENCe o

As zoord te the oveilebility of 2ine with
pordiculor roforanco 4o pH os Lnfluonced By 1icdes
it wos obcozved that tho avollobility of gine
ineroooes with the deeposse dn pile At lowew o volyoe
ovellability of ninc was moxlmgy ond thoze fs optisem
awvollaobility ot ,ﬁz volues Reasdeg mmﬁmhw. Liming
deos not gww::w “to bo better in vedd colls fou Mw@a@m
ina mmmmw of -smw, he solubility of 2ino 1o
sonorelly docgoased chon oo3lo ope Lmcds

thepo wot a9 siondficont polotionghip Dotwoon
cold pil ond lovol of dithizone end Ok U I1E ctrontow
blo pine in both the ollwial and lotoritic cofle
of Oplose and &n o1} cocos & nogetive corpolotion hog
bean @%@ﬁm@; Thio tywo f Snverse zolotic nelilp
Dotwoon 008l pH ond sinc avollobility mey bo attnie

butod to tho foot thet zine eorntent decso nod with

dmeroonned ol 06 o ro it of digoet abecyplion of
edne on coleleo cryotol which gowves 68 o gogd
sdoarbont (or oint,.

Coxrolation bo

won total and svollable zine
by twe nothode with the Jdry ustior yicld end yptake
@t&" 28ne ooms to bo highly elonificent snd positively
covpodotod la ollwiel end lateritie sollo of Orlges,
%ﬁﬁ.l indfestad thet fecxuosbng tho lovole of sine
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ingrosse the dey mottor ond uptoke of craps.

Positive cozn rmotter viokd with
wtohe of zlne sovesls tho idep thod amlﬁmﬁﬁm of
zine dnercosed the dry mottor praduetion ond
tration of zine coneldorably,

A negutivo carreletion wos obtodned hobtwosn
pii ond uptalio of zine which chawed thot inereseing
tho g, tetel uptohe wog reduecds Honse the wptake
of sine wson thought ¢o bo dncekosced with the ineronte
ing proportions of hydrosen fon ond decraoadng
Luiz Sofs
Simdlorly o pooitivo coprolotion of geain
gicld with the Jpy ootter ond gpboke of 2ine wovonlo
tho ddos that wtako, day mottor production and
eroln ylold oze cegrolatod, to coch other ~nd
incrooped uptalho of zine not only incecenos dey
mottor yicid but oloo Anervoson groln yield ie both
tho lotepitie ond olluvinl colly

The rolationehips of oxteaetal’e zinc by tho

hods with dey mottor yiuid ond uptake Indicated
thot those motheds axo quite setisfrctasy €or alluvisl
ond Iotoritic soils, The 0,4 N HE ontractant proved
bottor in cose of alluvinl tell ~nd dn case of
1atoritic sold 181,=Dithizone gothad preved bottor,

In selecting o procedure for disgonizing ziag
doficioney 4% 4o foportont to conoddor nol onty

the roletionship with plant growth byt tho Lehoratosy
faoeikitien meoilable ond the ofmndiclty for vouting

cale
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iy, though both the motheds are

anolyols, Undoubted!
oqually damondable fer dotommination of zine in

loteritic ond alluvial colls of Qrlsee, thoy are not
ool Jiy mg@gﬁﬂ op cuolly edeptoble for poutine snalyois, |

Supfaco woll cerples fram diffovont pords of

1y

Crisce Stote wern found to have totol zlnre centont
in tho ordos of 38 20 60 ppm with an overage of
D170 ppmy 51495 ppng 4950 pam and 46425 pooy dn
¢ooe of alluviel, latoritie, zod anc block sedls

gospoetively, Sollwoise disteibution of totel eine

s of the %&imn docond’ng o8I0

Lotoritic Aliuvial ; Red = Dlack \
(52435 pom) 7 (51,70 ppn) 7 (49490 prod (66:35 pom)
Totol cine contomt of Lotoritic eoll md olluviol

solle 4o more then zod ~nd blsek gollte
D Tho ovollabic zine content of 90ils of Orlsgs

ontrocted by NimDithizone methed xonged fren 6,250

oy with on ovorone of 1,400 ppmy 14050

pemy 0a037 po and 33650 oo for olluviols lotopied

gad ond black solls roepoetivoly,

Qe I HCY extwsstoblo zine vardcd
0,375 £0 4,400 ppn with on avopoco of 34245 ppm,
0L pom foR olluviasl,
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