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INTlODTJCJffilGir

Aa a ma;}or food orop of Indiat rice elaime

a total otiltivated area of 3^ raillion hectctres^ out of

which 80^329 hectares is accounted for hy Kerala State.

She per hectare production of rice in Kerala

is low compared to that of advanced countries like

<riE@€tn. fhe deficit of rice - the staple food of the

people of the State» is estimated to he slightly ov^

50 percent, a^e scope for expanding the area under rice

heing limited, intensive cultivation through adequate

fertilisation and introduction of high yielding varieties

s^pear to be more feasible and promising to wipe out or

narrow do\m the present food deficit, therefore a

thorough knowledge of the nutritional requir^ents of

rice is a must, from the point of view of increasing

production and economic and efficient use of feirtilizers.

Of the vast number of manurial trials

conducted previously, by and large, studies on nitrogen

predominates, while experiments with phoisphorus are

relatively few. ®hese few trials with phosphatic ferti

lizers either alone or in combilAation with organic or

inorganic sources of nitrogen, indicate that uzilike

C7
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Bitrog^l phosphorus gsnera3J^ givos little response

in most of the places, except in psrts of Me^arashtra,

lihar» Andhra Pradesh and Madhya Pradesh. Maborate

eajperioental evidence is laoking in most of the states

in tndia» with the possible exception of Bihar.

fhough the utilisation of applied phosphorus

by rice is comparatively less?: as evidenced by the

results of many investigators the young paddy plant has

to depend on external sources for its supply of phos

phorus daring the early steges of growth. Determination

of the correct dose of phosphorus for optimum production

is therefore an absolute necessity for tl^e rational use

of phosphatio fea^ilizersi

With the recent introduction of the high

yielding varieties wl^ioh have now covered an area of

143312 heefeares (158-69) in the s'ta'^et a thorough know^

ledge of the nutritional re^xiirements Pt these varieties

have became elX the more impo3?timt. iri^s ponducte^

elsewhere ^ave fairly well established the high fertili

zer response of these varieties for increased yields,

iarge number of es^erimeuts conducted on the nitrogen

requir@nents of these varieties have shown the high



^espGHse of thea© viirieties to high aoses of ferljilizGrs

mifer Ker^il© ooaSitloafi. ^ehthough there has not been
\

muc^ response to phosphorus for losal varistiesj recent

ei^er^ents with high yielding varieties have shown

positive response to phosphorus.' M^^atria C1969) h©8

reported positive response even iip to 1^ Kg»

heetars for the high yielding varieties. However data

on the pho^horus requlr^eata of .theae high yielding

Vs^etieiai'.iaa3er-K©3?ala' coaaitions is laokis^,' She

present :inveatigmtion. is therefore# ^''attempt to' stui%

the reaponse of IS.8 « a recently introauoed high yield

ing variety of psd^ - to graded doses of phosphorus

under-• Tell£^S"aiii' oonrlitioas.'' ••

fh© niktrieht availability is only one of the

aeversl fsotore which eontribute to this prodtiotivity of

th® soil, for inoreesing productiont the ©oil condition

should be miide -mom favourable for the effieient use of

added fertiliaers by the growing ©rop. E?c&ensive soil

test data available on the paddy aoils of Kerala go to

show that 82.8 percent of the soils are acidio in

reaetion. fhese soile^ naturi^ly are oharaoterised by

low pH, poor base status and poor availability of



vli'^ag tea''been reporfeefl to ©afesaee the-

©ffiolea^- -0f litilisatioa of fey piaatisj esp&-

tbat #f p&©9pfe0^» tpplleat.loa of Ito© hm

:r6p©^t©t *1® iaflmeaee' til® soil. faTom^afelyj

-©a soil reaetioaj,,^,

'ayaaabili% aai ,%i©l9gic©i. , fe©sia©s

its ,pfefeie^ Im ri.m of ^ .these. i?@p©rlei

%©a©tieitt, ©ff^et®. ®f lisiiag it-ig f^-fe ae^.i^atola to

'"ife.e m^e pt ,li®e sl^© witk',©p©^ial

it# OB ."battet util^.s^'feioa 0,f. pfeosplaQ^ti©^ ~ . fh©.

©%|^eti^Q9', of'th® present itivestigatitia, ,t,he^.ef6re

to

1) , ffei! field »eapo.aBe of 3IH..;8 .t© ^gs-sfiei 4®©@8 of

plidsp^oraii

i) ' Iffeet of ISBe ©a fee ,f3.el.a ot •XHii.,8.-

I) "fhe .eff©€!t ®f--Xise m tfee' effi0.©»^ of plosphos^is

; temB' of ^4eli mS i^teke,

fa^iSeatelly it is' ©1^ •©ttemplfefi to stiaiy

^ffe@t ®f iifflia® ©a pkosplie-ras
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HOI.E OP PHOSPHOHtJS m QBDWHE

Phosphorus is eoneemeS with mssiy vital

growth proceasee !» plmits* it is m essentisl consti-

tucmt of- nndeif. ©oidjs' m& the auelei. It is involved

la Bian^ of th^ feioeheraioal reaotioas such ess the raetap-

"bolls© of cffl'hohjaratess fats anfl proteins in whieh

pho^pho»3rl®ted essspouji^s Mt as iKteymediariesj ^fteii'

^ the role of oonserves anfl suppliera of energy foa?

©peeifie- reaotioas, in respiration fementatioa

processes (Wallao© 1961).

Iiow phosphoras pijppi^ stippresses ©arly

aitrog.^- %t^e- prevents the ©jatheais of proteia©

from aitrogeapus aiibstsnces. A pleatiful supply in the

ea^^ly etages promotes earl^ growth hecsuse auoh a high

supply iaoreisses the eoatent of nuoleio ^,eia phosphorus

phospholipia phosphors. Rut^eio aeid osa actually

promote heaSiag ia rice; m it ooatrole the iregetatiTe

growth through proteia hiozsyathesi® aaS repwSuctive

gmvth through flower iaitistioa Clugiwar^ 1964).

Phosphorus iaereeses the ai:^her of tiller©

<aa weH as the atrajber of produetiy© tillers* It
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lacreaaes the ratio of gra^ to straw oerenlSf re-

sultiag in greater yi^d of grain. Phosphorus is also

reported to impaa^t disease resistance to plssnts as it

ijfduees noaraial ce^ developisent resulting in vigorous

growth. (Tofflhsne «g| 1965). Other beneficial effects

of phosphorus are tile foiraiation of new cells» promotion

of root growth (particuiarlj the development of fibrous

root©) foaraation of seeds and grain and improvement in

the qu^ity of grain. It ^so helps to strengthen the

stem of cere^ss thtis x'edueing their taiden<2^ to lodge

(Moeymous 19^1).

fHl WTAKE py PHOSPHOEUS MOM HAJPIfB iUO AFFLIED POBMS

Intcpsfition @n the behaviour of native and

applied phosphorus as well ©s the. stag^ of growth of the

pleit ©t whie^ upt®!?©' of this element is .mesiimaia is '

useful in evaluating the best time for applying phoaphar-

tic fertilizers to lowland rice.

According to Davide (1^64) when a soil is

jn.ooded and reduction occurs, there is a gradu^

^crease in the ooncentratioa of availsble phosphorus.

H© fo^i that early supplication of phosphorus was
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desi:^0,hle to ensure adequate supply of thl© element to

the plmit at the early steges whm the qUmtiaia of avtii-

lahle native phosphoras may not he sufficievfe to meet

the requirements of the orop,

Mai^-^mya-thuong (i960) from hie studies on
.... . • ' '

the effeet of time of application sad relative absorp

tion of phosphorus native end additive sources

using radioactive phosphorass found that with early

application (ie. 9 deys after trsaisplanting) the plants

ahsorhed more of the sdded phospliorus during the first

seven to nine weeks of g2;^)Wth* from this time onwards

the relatiire absorption from added ond native sources was

slffiost siffliler. Se conc^^uded that during the early

stages of growths when the level of available phosphorus

in the soil is still'low.j. because'of its gradu®!' ' •

r^ease, the young plants used more of the applied phos

phorus, Se^so ooacluded that with the application

of phosphorus either mid wsy between tnmsplaating

©nd flower primordia initiation (54 dfiys after trans

planting) or at the flower primordia initiation (60 dsys
to 80 days after traiispl^ting) the plant absorbed

phosphorus from both native and applied forms. io
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She studies also disclosed that, of the total phosphorus

oontent of the plsnt, more phoi^horus esise fTOs the soil

^ phosphoirus.

Kishig^i j^.(l958) arrived at simile

eoaplusions and reported that duri^ the first and

mostly the applied phosphorus,

while B^re of soil pfeosphoarus was utilised during the

later stages of growth. l^ea?imeatal evidenoes reported \

from the Interactionol Bice Research Institute, Manila

(Anonymous 1964) showed that the peroente^e of phosphorus
^ the plant increased with ®a increase in phosphorus
pontent of the soil. Be Dett© (1366) from his experi-

ments with sn indica vcia^ety of rice (Miifer 6( 2)

reported that only 8 to ^ percent of the total phosphorus

in the plant was derived from the applied phosphorus.

ABSOBPflON OP PHOSPHORUS AT DIPFERMT S5fA&ES OF GEOWSH

Ishiztaka (1964) from his studies on the

relative uptake of native and applied phosphorus at

different stages of plant growth reported that the

aibsoxption of nutrients was noticed fifteen d^s after

germination. He foiand that the percentage of phosphoras



ia the plant wsa high in the seeding stage* decreased

rapidly after troaQpiantingt then increased gradually

correaponding to the recovery faroB the shook of trans

planting and reached a high percentage at the time of

initiation of flower p^dmordia. Accordi^ to this

investigator the high level of phoaphorua continued up

to the flowering stage and then decreased towards the

dough stage.

(1965) frojn hia studiea with ahort

duration varieties found that ija the oase of phosphorua

there was a tendency for lesser abaoxption during the

initial twenty to forty days after which there waa

vigorous uptake which continued to flowering or a

little later, 3h medium and long duration varietie8»

there waa an increase in the rate of ahsdrption of ,

phosphorua till the raaxi^uia tillerilUag phase diily and

slowed down considerably during the vegetative lag phase.

Kaaai and Asada (l96d) from their atudiea

obse^ed that phoaphorua abaorbed by the pl^t after

flowering tended to accuiBulate in the roots* The

iAvestigationa of Patnaik (1965) however, iiid not

indicate any auch accumulation in the roots. According
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•feo ttlffl %li@ fttorbea ^e» f3.#w@3?iiig t^iidea

to soooiaulate la all psirts of th© pl@at via* gm^nt

straw ana i*oota»

i»HOSI»HOBUS WtmM Af DlffBEBSf SfASIS Of &S0W2H tS

BELAflOir f0 flip

H®ny wo2feea?9 have att»pt@a to evaluate th©

effioienoy of pho^hoi?a@ sth^os^hea at aifforeat etages

of growth fo» grain proaaotion for aevlciag a suitahle

seheaal© for pho^hat© implication,

Mitsui (1954^ hai reeoniffleaaea th© ^plie®^

tiQ» of pho^phoras exolusively as has^ areasi^

giving eaphasis to its plaoeraent in th© r^ot zon©| In

oraer to faoilitat® early ahsoi^tion of phosphoras

th© orop. ]Ragai f 1959) ohs©rv©a that phoaphortts

ahsorhea a^KPlng th© first fortjy two a^^s after trans

planting alon© was ntilisea in grato produotion*

^ai ana Asaaa (I9i4) raportea that at

Batii»ity 80 pereent of the phosphoras ^ the ©ntir©

plant was present 1» the ^ra^. fslng isotope

thfs© woirkers wera #iie to ©onoliia© that 60 to 80

peroent of the total phopthora© absorbea at eaoh

stag© of growth was tr^islocstea to the gs^ins. 3Ih^
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^,©0 fonafi that TOst of the pMp^ho^e fe3?®"^ht,t® the:,

grains stage t© aatmyitj was i?rsnalo@at©fi

fmm the Btew mi leavesi

iQhlstika (19641 fro® his stmiies ©te^r^-ei

th^t aft#a? _fl0w^^Jag the phosphoaras. ©outait ia the

lemm hegOT t© wove t© the ©oa-

c^ufteS-that th© ts^.^eeatipn of phophoams twra the

ImvBB eulffla to th© pmi^es continued "apt© the

doiigh this ©oiaoiSeS i4th the trmii^opatioii

mS acenffiistiatioft ©f stm-'ph t'he '^atet Bhoifi^ &'\
'®i©s©' rela,tipaish;i.p^ •ear^o.hifiii'at.e !aet®,boliM

phPBphoms mpt^ev

;?^naik_;^.^,tl96S) 'Solwfeipii '
©!^tu|?© btmii.es m a phoEt a meiiw tomtiPii

v^iety t'̂ B»-10.- aaa f , 14ll ©oaoluaeS. thut with afie-
(|iiate',fuppl|ra the phpsphoras ahaorfe,©i iarii^.the' •

tillering stage ie raost effi©ieati^^,titilife^ fos? grata

pTOiii0t'i®a to giv©''^ ©pttoal'

ih©|r 'havfe also- fomi that -phospho-2iiis;'abB©2*tei''"beF^iia

tMs'p'eri@i''taft4ea to ®©.©wtil&te'im-the .griiasf at3?aw

®ai 'S?©Pts with M -aSvmtt^e 'to -pTOteotidm.
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OBOP RISPOHSE TO PHOSPHOHUS

$lie lurportcffLoe of crop response to phosphorua

haa been streaseid "by many workers#

Sethi ^ ^.(1952) atated that most of the

InfiJ.an son® dia not give reaponse t© phospho»as except

at a few places in Mgdhy^ Prafiesh» Blh^ find Bomfe^,

fhese workers have stressed the iKportsaioe of studies

oa 'orop response• to.phoephonis-with reference to soil '

types.

Barlier cxperisientaj cbnauctea from 1936 to

1941 at the different igricTilt'ural Research Station®

in ^9or© State Sid :got ©how OTiy'^igpaifleant' re^orise

to pho^horB© application (B^eja 1965) •

SiperiiBents coniucted at forty ceatre© in

the oomta^ in the cialtivators fields under the ferti-

User use project fro® 1953-54 to 1955-56 reeorded an

avei^ag© iaoreaBe of 2,2 3«5 laaonds per @ore respe

ctively for 20 and 40 pounds PgO^. Moderate to high
response to phoaphonis was recorded only at Bajfrmig

(Assam) t K^oh^di (Oriaaa), Samnlkota and'Boahan

(Andhra Pradesh) Puaa ajid Imeshwar (Bihar) and
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Haipi22? CMoa^ous 1959). Babia

(1951) 3?ep@rl»ea a^espons© -PgO^ whm
appliei ©long ®aa p@tais&. Bartliasaratfey

(1953) a?®p@rtea m 4a@2?e®se Sa ji@3.a 4«® t© tla@ applis-

•oatioa of 150- poimds of ampea? pfeospfeat© aloag with

4©0® t© §000 pom€s of gmm eMiiiap©. 2esai ^ ^.(1914)

TO@oriei si^ific^t la^resse 'la gmte Am

ptosp^orns, ws® ©ppliea ia '00®feilas.ti©ii witk aitr©gen.

il ^.'(19^?) ' rep©r^ei'i»@reas@i yieia® ,-

growth ©f plmts fey 'tke' ^piioatloa ©f ph©s-

pksti®'fertilisers', fskisiik©.'aai-t®a®tea C1950) ©Issesw.

tei' iiaesressea- ga?siii jieli in solmtloii ^altiares wlien

phsspkopta wm sppli@a at the rate of 20 pp®..

C196.0-) •aotleeS ®arkei J^orease is- gr^p.yieia wliea

pfeo^&oma was- ®ppli©^ i?ith Bitajcig®* 1© oS-so

foimi ttet p!i0^pli-0»u3^j wliea-®ppli;©i;'tf.d»@,; has

©s-ease'd -the: sri^is th© -aiffea^eaee was ao-t eigai-

fi@sat. - . • '

, %-f- m -eaijerisieat at /C&iasiUfa-, -witft ^si©i

aoses of botteiaealf eoafiiaetea for ®'peisloi'&f %m

S®. the gsag©tie'alimTiiM -(pi 6.7). fjii

Mmtsa. C1957) aia not fta^ mm sig^fi©^t' tacrea-se iii
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the fii?st :tte<e'Mt^fTOp the

ire^i ©iiw^as..sl©iifiesm1i 'iaoresse la yi©M was

. fmm. :tSi© o,f tfe© pooltS: „a®ta tor tm

'ymmt. tfees.© tevestlgators-ofetiiia^a, a. ltoesr.:^©sp©a0e^

.-E^tQ 60 potists PgQ^.pa.j? sore* • •;.•.•,• •

• 'tmm 'aiaetr s©ir^'©^e»is©ats'" -

in P^jabf i-aporfcei tfeisU''tte aVer^ge 'i'esp'oas© %o oa©

Kg, of-f2.Y2 %i •of g^aia, ••Ba^i 'C'19^1)'

retiewiag .'tte- fejetillzeii? i«oaata?fit4©tt' t^i^a' eoaiu©-

$et 'M 'Qsll©ii mi fi»i©k«2? 'Si@tri#s @f"

Stm*!.© r©p0£'tedi tfeat Ml© mr^'age "^©spoiis© ' tO"-'

pli@spko'3ni@'' 'wm' of thai;- ©f alti^sgea.-'

|k a. ®tm '̂ @f .tHe ao^iTQei rate® ©f
fertiliser plio^^f©^ flooiei 2?i©© aoils# oonfimet^a

at the latematioaal Bice B@sea£?®h" Sastilnatej M®iila, •

(Philippines) aflaitioa ©f pfeosphoras' 'gifen »ffi-

oieiit iac3?eaa@ in •yield -oaly toi ph©s®»fe©»«8 a®fieieat

soil ttoonymoms 1966)

.Be'^ewing, tfee, e^eriseats: 'iio.ate©t@a ia Matoss

State# w^ea?e '̂gQg lewis lapto 6f,2 %. pe^ haetare
wer© iis©a, lis3*iafe:ia>aaSsi (1957) obserrea m i?©3ponse

t@ pfeospkopi©, wliea ^plied alone i -ooac^iiaei that
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phogphoius when applied ©long with other nutrients

like nitrogen# there was m enhanced response to these

nutrients, producing greater yields of rice♦ S^ajlia©

et §1.(1959) reported that an increased rate of phos-
'j

phorus accelerated tillering} but inhibited panicle i

growths Davide (1964) found that application of
.5

nitrogen and potassium would be of little t^e under

conditions of phoaphoras deficiency. Eusael (l96l)

remarked that an exceaa of phoaphoras over the actual

requirement may depress crop yields while Buckiaan and

Brady (1957) opined that heavy doses of phosphorus may

adversely affect the uptake of iron and zinc by plants.

Arlyen^agom (1953) reporfeed that phosphoras

at 30 pounds per acre had no direct caaulative or

residual effects on gri^n yield even in the presence ^

of higher levels of nitrogen. Absence of direct or

oomulative effect of phdsphorus was also reported by :

Kalaffi et 83,^(1966) from their e3spe]^raent3 conducted

in the Model Agronomic Heseerch Station, Karamana.

Siregar (1955) reported no response to

phosphorus from his experiments at Bogor (Indonesia) ;
with tweafSy varieties (ten ^japonicaa ana ten Infilcas)

at two levels of nitrogen and two levels of phosphorus.
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Ohaadra&atna (1957) froia the trlii3is oondaoted in

Ceyloa with two levels of phosphoatfusf five levels of

nitrog^ and three varieties« did not find my res-^

ponse to phosphorus,

Mohapatra (1961) also r^orted no response

to pho^horus hgr eight indica varieties during the

main season at Orissa,

aJooy (1963) recorded a progressive decrease

in grain yield at the i^ate of 6•4$ pounds for^evexy
pound i^gOg ®©plied, heyond 20 pounds, Potti (1964)
reviewing fertilizer eii^eriments at the various Bice

Beseech Stations in Kerala reported nil re^onse to

phoaphoajus.

Beyiewing the results of trials conducted in

Madras State froB 19^9 to 1963 Mariakuland^ and

G^amy (1967) reported no significant response to phos

phorus when applied through le^est at A^uthuraif

firukii^pcuD, Ohinglepet and Ooiohatore, MariaJnalandai

^d Shy^ara^aa (1965) reported a nil to non-
sii^i^cant re^onse to phosphonis at the rate of

forty pounds of ^2^5 Kuruvai crop in the

oultivetorys fields at Aduthurai, Sanjore, CJhinglepet

and Madurai,
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sad Pawar (1965) from their

studie® on the iaflmeaee of nitrogen» phosphoroa ©nd

p®t®ah, on aorae of the qusatitative oharaeters of two

indie® x. japoaiea hybrids eoneli2ded that ptiosphoru©

has, no signifl'oiait inflmeae©'on the nmiber of tillers,

leii^h of :p^i#e,...peroenti5ge of filled grains9 weight

of one thomsaad grains», yield ©f grsin.nad- stmw,

E©vi©wiag the phosphorus fertilisation of

paddy, BmM© Cl964) eonolttded that lanless a soil i@

defioient 'in phosphate yi^d responae' to the addition

of phosphati© fertilizer®' Sn-field esperiBseats ooiild

not "be deteotod. • ' '

HOLE Of GlIiGOT AS A PLANf HUfllES®

111 the plant .eal<3i«sj is ohiefly present in

the leaves. It is an essential coastitnent of the

middle lamellm and oell wall ••which, conaists

largely of -e'aleiTam peotate. ^his funetion appears •

to he of fuadaaentol iaport^noe since, if oaleiTa® ie

replaced "by other of the essential elements auoh •

a,.s ES.i^aeai'Uffi or potaaeinsi the 'organic raaterials ®nd

ffiineral. s'alts in the ceils are resdtty lesohed through

the walla. " G^loiu® is totiiaat^Ly eonoemed with the
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©Qtivitiea of the growing points is of ^eciaL

liaportaaoe in root d©yelop®eat. It hm hem shorn t©

©x©rcis@ 3 fold functionsj cell division, eeH elo»^

gation and detoxication of hydrogen ions in wheat

roots# It alao provides a b^se for neutrjalisin^

organic aeids (WQUnoe 1964).

s constituent of the cell wall oc^eiuiD

helps to increase th© ©tiffiiess of straw. ' It also'

encourages seed production (falahisne ^ ^.19^5).

LilMl AS A SOIL .

Soil reaction is an importmit factor in

succesafui crop production# Wh^ the soil is too

acidi© the productivity is oonBiderahly impaired.

According to Gardner and Gardner (1953) a 90II reaction

in the neutr?a or slightly alkaline range 4© th© most

optimum for majority of crops.

pa hss a positive influence on tfte oheuicel

and biological activities in the soil. A low pH

retards nitrification, sulphate reduction and ammoni-

ficstion, hut favours the accumiaation of ©rgsaie acids,

fhe m^n effect of a low pH is therefore to reduce the
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8i:^ply of aveiJLable nitrogen for the orop. According

to PomsmperHma (1955) for this reason olone a pH

slightly above neutrality is better for rice than a

low pH,

Another important change associated with pH

in a flooded soil is the decrease in oxidation reduo-

tion potential in the soil* An iaportant effect of

low pH especially in a soil containing more of iron

and mc^anese is the ooncentx*ation of their reduced

products in the soil solution. Since considerable

amounts of Pe*^ aad Mn*''® may be present even at pH
values near neutrality« imde?? the anaerobic conditions

of a submerged soilv any deletezlous effect hig^

concentrations of Pe'*'̂ and Mn^^ may have on rice

will be aggravated at low pH values, fherefore it

suggests that a low pH should be unfavourable for rice.

Application of lime helps to decrease the concentration

of reduced products thereby making the soil more

congenial for plant growth (Ponnamperuma loc*cit).

Significant increase in yield reported due to liming

acidic paddSy soils rmdei? added support to this.
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PHOSPHATB ATAILABILITY IN BilLA^IpN 50 OALGIDM

She conoept of liming aeiS soils to induce

"beneficial effects on the availability and utilisation
«

of both native applied phosphates is '© widely

accepted eoi'^ier etone of good soil EsnBgeiamt*

Studies of Wheelei' and Adaras (1906) show

that base saturation of soil colloids is necessasy for

the availability of added phosphatie ferfcilizers*

S'ord (19345 concluded from hits studies that increase

in base aatiaration and consequent decrease to acidity

played m is^ortant role in increasing th© availability

of soil phogphoa?us.

<^hani and Aleem (1942) studied the effect

of liming on the transfoaroation of phosphorus in acid

soils. 3?hey found that available phoephoi^e regularly

increased with lime tn all treatments at all doses#

$hese authors con^uded that the greater availability

of phosphorus by liming was due to the decomposition

of organic phosphorus brought about by a change of

reaction favoiirable for some kind of microbial activity

and not due to chemical interaction of liming materials
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.^on phosphates of iron and alTaaiaium.

Bewer (1949) suggested that th© fixation

and Qvailabiiity of phytia derivatives ia aeid soilgs

due to their absorption by iron and alyiilnltam

compomds anS that liming favoiiredthe utilisation of

phytin phosphoras by crops.

Venkataohalaia end Mariakulandai {1954)

observed that the effect of lirae appliostion on phoa—

phoms availability may be attributed to the stimula

ting motion of llrae on the microbial aetivity in the

soil.

Skmon (1955) froa his studies on the effect

of lime on the niitrient status of ©oils oon<a.uded

that liaiiiSg stimulated mineralisation of org^aic

phosphorus oompouads end redaced the fixation of

phosphox^s.

Dhar ^d Singh (1955) fro® their pot culture

Studies ^md that tregrfeamt of'the soil with lime

increased the availability of phosphorus. Sh<^

obtained a positive correlation between the exchange

able caloium imd available phosphorus levels in soils.
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et al.(l954) reported that limiag
iaoreased the soluble phosphoa?us fraotion sad deorea^

sed th© percentage of ©dded phosphoraa unavailable

to plants in laterite soils.

Saltef (1956) from his studies oa the

phosphorus reported fixation of

phosphorus in the for® of iron ®ad ^umiait^ coinpouads

^ 5. He also found that easily
available oalciusi phosphates are formed under favour

able conditiona of soil reaetioa.

Hoberfcsoa ^ ^1,(1954) studied the response

of oropa to different fertility levels sad concluded

that the requirem^ts of phosphorus by o^ps for

majcimuia yield wss less in limed, thm in ualiiaed soile^

^h03^ and Hobbs (1956) found that the uptsske

of phosphorus by plirnts was greater from the lised

soil, coapared to that from the ualiiaed soila^

(1956) investigations on phochorus
©orbed oa colloids indicated that with ihoreasing

aoa^tion of phosphorus also iaerecjsed. He

ooaoluded that this was pTObably due to the foasaatioa
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of ^soluUe Iroa phospti^tea# Acoor«tog Ho

this iavestigsstor addition of ^aXl amounts of lime

inoreased the availability of sorbed. phosphorcui> v^ile

heatry application might lead to the foacmatioa of

difficulty soluble oalciuffi pho^hate*

The to^estigations of Al^seeva ( t9p) showed

that liming resulted in increased utilisation cf

phosphatio fertilizers. Be found that the plant

recovery of pho^horus fro® s!i5>eri)hosphate in limed

soil increased from 17 to 23 percent.

Pearson (1958) in his disoussion on limaag

and fertilizer efficient observed that th© highly

soluble forms of phosphoras in commercial fertilizers

vbm added to the soil, reacted with calcium^ magnesiUB*

iiron and aluninium; resulting in depression in avails

ability which was only tempora^^^ as these are released

subsequently as se^ from the obse^^ed residual

effects.

Handal (1964) studied the transformation of

inorganic pho^hoams in waterlogged rice soils and

fotmd Qonaiderable decrease in the ferrio phosphate
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wm phoarph^e eoat^^'iii'

phosphate teoreased

^pp^siably aat aoae of the ferrl© phosphate ms fouai

to he eoHverfeei t© o^oiH® phosphate, fasoo his studies

Sma®l eoaoliiaea thst^^m of liaie followea hy
•O3?^a&i0 ffl^tt@r'laight inoreas# th# availability of'©oil

ph03ph03!us tmaer water loggea eo»aitioxis.

3.iiae

0^ the proaa^io& of m^lma oropa Cgroima aatt soy heaa

mijlowar) ia the_ ^©iaie'r©a lo®m soils of E^ke farm

{^Slot©^aa^«r) fhese si^hoifs fomd
that lioJag iaoriiasea tM t^fake of >y plants

^a m© ahaofptioa was stiaA higher when lia© was
appliea la ©§a3m^ioa with phosphatic fertilisers.

their staaies

Oft liaSag ajrir^n gray wooaea soil, notea a deoreas©
the orgi^e laatter content ana inereaa© in the aeid

soMl^e (ia?ay) th© sarfaoe soil.
. ''̂ ' •••- •• •^••• '̂." - " •-.r-'i' '• ^ . .......

iiotea .in^ei^se

"feh© p^oaphoriM ©^^ot®hl with ®a anion ©xoho^e

resin, in fir© aoia soile a»e to liming, they ooneniaea
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that Itoing apporeatrly' ©©used nor© pli©®h©s«® ts'li©

aas©s?lea i3a a r©s®13j •@?s41a"bl© torn*

(196?) while ©tu%"tog tfee effeirfe ©f

Itoe ©a the fate of appltei gupe^tosphate to sMples

©f ailt, torn mm^ losffl soils (pi, 3,9 tt 5.,t)

aotefi ^Grease i® 0OH pi from 6,t to ?.J

ittorease'lH tli'© solmble f©»s of plidspliosiiB i«@ t©

• Mathett aafi Bma?si HaJ Ct967,|, fre®.

©tmlie© m' -aTBilsbiiiljF, ©f pti0spti0|«!is M .I.ilgijd.

aoii- ^.so tepQx'tea m iae?©as0 in, tfe® SFsilaM©

pkoopisorttip fim© •t© •

.PatnailE, gt ^• .|lg68) £mm, t^eir, .©tmiies

aaa plioqpfe©ms- a^tei»4^.8 on

Fi©@ a® m aeifliQ iateaJitie ©oil (pfe 4*8)

Qoaeliidea afiaitioa of mate^i^a iacreasefi

t^© aTciilaMlit^ of' ^pll^i ptio^faoms m measm^rea

fTOa Qo'il, ©oate^t ©ai -plmt '

PHOSSHOIUS OOEDIflOHS

M^-ny woffkeirs tia^e ^epoj'tefl tliSit the
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a high *A* Tsaue for Bannese paddy soila thirteen

weeJEa after transplanting. Satta and Datta (1963)

fa?on their studies with isotope reported inorear

sed availability of soil phosphorus as aeasured hy

•A* y^ue due to flooding. iasaJs and Siattaoharya

(1962) reported inorease in available phoscphoxus in

the iSEU&anured paddy soils in West Bengal. Shey found

that the available phoi^horus increased by 64 percent

from the original value of 44 pounds per acrer fi^n

plant:iag to flowering» remained fairly oonstent from

tillering to preflowering and decreased towards the

post harvest timei

0!EHES BSfBflOlAir EPPEGES OF LMma

Nitrogen in relation to oaloium

Soil reaction plays an i^ortiant role in

the volatilisation loss of nitrogen that can occur in

the biological oxidation of aamonia to nitrate* fhe

investigations of Gerretsen and Behoop (1957) showed

that loss of nitrogen from acid sandy soils cenounted

to as high as 74 percent of the added ammoniaoal

nitrog^ and the loss ceased when safficKLent OaOo^



f ^
! ••

28

was aaieS to mainteia the pH ^Ijove 5.5# Aoooraing to

Asl^a§,r .(I9f2| . lisiag iaamced a rapifl B:i5iierali3©tion

Of org^o matter rssiiltlag i|i iacreased nitrate pro-

toetioa. e^eriaeat^ ^ OomfieM Cl953)

• .tha,t iiitrat©' apci2Eai!la.tion, wm iahihlteft:

.mder aoii ^©osaaitioas vMen no. aim©, was adQefl, • .SLm© •

^ 19571 fotanfi that XiTsiag resi^lted in better
m,a effioient. utilisation of nitrogenous fertilisers,

fh® ataxies of Bapalvi (1958) on the effeet of ©aai-

tion•.of-differmt;rates of lisi© in a, ©©loiiiia Sefioient

application of litae progressively

SeoreaseS the organic matter content inereeseS

the lev^s of nitrate aad OTsonisosl nitrogm.

Ahiohandani md .Patnaik •( 19:55)- ^t- Oeatr^ Bice Hesearoh

Institute, ^ttsok found that ©pplici^tion of lise
@^00 per ©ore gave an cidaitional yield response

of 395 Iha paddy per acre on @n aversige for two years.

esttoated that liming resulted in the release

of. 30 lbs-nitrogen, lemarkable Jtoerease-isi ®iner^i-

,@ation.of nitrogen due to liming has also "been reported

by Mitsui (ll960) , Abiohand^i ^d P®tnaik (1961) end

(Jardner si ^1965).



29

Ititoiaig 3^1 relation to potaah availaTjility

Sev-ersi workers haffe repoir&eS on'th© effl-

<^eaey of liffliag practice ia increasing the solubility

of potash in soils, fork md Bogers (1947) who esperi-

ffieateS on the solmhUitj of K'in soils and its avsdl-

afeility to plants foimd that addition of caloiiaa

resulted ia m iaareasei avsilahilit^ of potash in

all the soils studied, 4coordiag' to'these inv-estigsr-

tors the sdditioa of lisae to a soil could result in

m ine3?ease or decrease in the available potash

d^endirig upon the ability of the aoil to fix the

applied potash and on the nature* amount ^d soluhility

of potash "beeria^ minerals in the soil. Maele^ (1956)
in his investfigations oa the influence of liiae appli

cation on the ©vrdiability of potash and other cations

did aot find any appreciable effect on the esehangeshl©

potash due to liming. A©o@rd:lag to him increased

yields could he got if potassic fertilisers were also

applied in coajunetion with l^iae. ^2he study of

Pyatt gt ^.(1956) indicated that liming increased the

r^ease of potssh fron non-cexchi^eable fosms.

Incubation studies made by these authors with various
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•eatioas Ija exelisage qomplex toilsat@4 hlghea?

release ©f'E'feoii noa-^^xcfeweable foi^s with iealeitaiii

m -ex^aage^le eati©a-.

' ^ r^^tioa t® lilolQ^ieal aQtlvit-iea- in the
sQil

^ l^^®a,a»a p.Ki^ej, (.1|,24") .fo^f that limed

foil.© ,,5,^0M©^9 mpm^ ,fo,g m .WpsFet to., '^isea aoila
,iiai ©"hseiiret, that MMttim of ..liffle.to,seii so,!!

-pe, ^i3.^;,0QPi€iti0aa more micros

,-|Xo^a ^ pk^BmBp-M the, .fe^lr^itoa^

p@w0a? "1^® «ilv^ , %pmkp.il9l7l tho^

#Q»ali®rsble ,# §i@^th,;«0iali..h©

ashi^T^i. „lf of ,pi«iro, ©rgimiss.s

was aafie possible ia sola, .sq^s. ae^i.1;^®li^iag the -

©isiMty fef ^plifstiea r| lime.,', ;^^hima?, Cl:9.60)

]?€ip0rfe.e,a.a ai^i-ficsnt pos.itiT©,. fow^atioa h@tw©©m
s.it^rate â©o'K®iilatio» .a»€,^2• "bf limiag
@©131©.lat^it© s®,ll, '©f the.wept e®ast, .this -was- ®lso

re3P.©®te3 in. 0TOp,. yielis ia pot .̂©plttire, stmiiea#

a3!t# •ph.T-sie-fil.-eoa3itlQa. -of; -the.- aoil

vSisiag"'itiSiieiaees-'t.he''ph^Si€al'p2?ope2?ties

©C the soil that, && o£-¥lt^' i^poi'ttee©- to plaat
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iShaai 11^.C195P) while
atudying the efi^eet of'lime on soil aggregates found

that liming promoted soil aggregation and stability

ot a^5?egates. BeWiari fotind that

liming increased the porosity of the soil and decreased
I

resistanoe to plotighing.

OHOP EBSPOHSE fO

Mirergent fIndies have heen rerported

regarding the roijle of lime in increasing crop yields*

Mitani (1954) reported that liming of acid

soilst es^eciaUy the paddy fi^ds is a common

practice in Japan, from more than two himdrot field

eatperiments condacted on the acid soils of faiwaa

(pH to 6,0) Cti:mg and H«ang (1951) repoi'ted that

ninety fire percent of the e^eriments recorded

^acreased yields of ricet when lime was applied at the

rate of three tons per hectare, in another series
- ^

of ejpi^iments^ also in ?ormosa« Qhang and Puh (l95t)

observed that on acid soils of pH 4.5 to 6,| the

reaponae to a haaal application of fertilizer Increased

progressively as the rate of lime applioation was
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f»0« @m to' tteee -eoas p"©r-

l;^02^im^ats eoaimcteS ia: tli©

af-ea® ot C'pS- ;3*§'*6®'4^i)'tei"© i^eeoi'̂ efi

sigaifie^t ines-eas© isi yie3.a;'&ie t© lfciisg« In m

#^e^3jiea'6 eoE^ioteS 3.©ai im tti©.

'Ststioaj - feS 4..S "to '

@,Pi>a.'i€fetio*i of Bl^ei lioe at tla© rat© ©f tt^l, 2242

33^3 kilogrMmes tieotar© s'e^apectiTeilF^ .ha.ira

aot BtQvm "bea©^©!©! ©ffeets id.©,to llraiag, Bit

M t^e saaij iQ«a soil® @f the saiie etatioaf i^plic&-

ttm @f lin© at the mte ot 3362 kilQgrf2is«©s to,as

giTfm @igaifis«sat iaea*eaee i» graia fi®ia» Expei*!-

aeats eoaiuetea la os?op .seasom

w$tU 336g kiX@^r#i»es p^i?- ^feee^air© of alaJceft 14ae»

©teiQwei m iacrense of ,|tt feUogrogaaes &f gmSM

19§9).

e^eipiaeats e0aimetet...'aaSe^ the

.fe^llisea? ms© pa?o jeo'fe f '̂ora 19.54'1956© by the

, Iaiis» 0©tta,©ia. 0f Agrioalttirel leaear# ©a the acid

©oil® ©f SliJaoga. sftS. Poaasipetj .sliowei gooi re^oase

tQ t!ae ®i>pll©atlm. of me. ton of 14®® per aem»-_ At ^

Sfeimogas, there wm sipiifi^aat seapoase ia botii the
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yeaa?s; the respoas© Inereasing with the inoressing

levels of lim© (CSi^rafeorty j|t^.Cl96l).5ub3?amo]aia!a

and (1957) from trials eondueted in

oaltivator*s fieias la Goorg reported sl^lflcsmt

response ia the yield ©f ps.ddy due to limiag in two

zoaea lying In the 70" to 1G0» s-ainfall helt. In ^

other zones» these workers found that paddy crop ia

the lime applied plots were ^reeaer in appe^

ranoe, floweiped e^ii^ end h^d aor© percent?ige of

well fi3a©d,^2^%is. In m ea^eriwent conducted for,

five years in the Agrleultiir^ Research Station ©t

Migagcaore, in South Eansra Diigtriot, applioation of

staked lime at the rate of 2242 feilograsmes per

hectare sispiific^tly increased the yield of 3d.ce

(Anonyraous 191$)•

.Ftosi the fertilisei* tri^®' conducted ia-

cultivator*© fields in Oeyion from 1955 to 19599

I'Qimafnperuiaa Cl960) concluded that the mesa response

to aix tons per acre of slsked lime wai 920 pounds of

p^ddy in a st^a^y acid lateritie soil in the first

©eason and © residual response of 322 pound© per

acre during the next seaeon.
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Abiohsna«mi md (l96t) also

recorSeS signifiocmt inereas© ia grain yield due

t© the (^plioatioa of 2000 po«adg of lime pear acre.

fatahime et j^.(l965) reported significant

increase in the yield of paddy by applying lime in

con^tmction with ^ powtds of nitrogen ? in the acid

@©ll8 of 'Bastar-,,CMad|iya Pradesh).-- : •

While reviewing the experim©aij9 ©a liming

of ries- soils in'Madras, West 'Bengal 'and'' Bihar,

AbrsiisBa mid Kathuria (19S7) concluded that Moe

e2?op respbaids •to' liialag' in •stronglst' &©id' 'soils.
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1-1 VELL/-«

msumXMi im MmoBs

Ob^Sgti- Shis investigation was designed to stttdgr

the response of ® high sri^ding exotic variety of rice

viz, iB.8 to graded doses of phosphorasy applied alone

and in eonjimoldon with linei^

liOoationt^ She eag^eriiaent was laid out at the i;grioul»

tural College. I^asist Vella^ani in the wet land with

facilities for controlled irrigation and drainage.

Season;- She trial was conducted during the first

e;i7op season (Tirappu) of t96d«

groppiyig higtoxgf.

She area was under a bulte crop of paddy

during the previous season.

She soil belonged to the textural g370^p of

sandy dlay loaiSf the i^eaioal and •echanical. eoEuilysis

of whi^ are presented in Appendi:^ X.

Weather conditional

Xi^teorologioGl data for the crop period is
I

presented in Appendix II.
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X c-'- - X

Jfitrogen - Asmonim sulphate an^yeing F

^^5 * S«^es?l>hoe^ii^e oaaia^aiJi^ 1^^^
Eg© i Kwiate of potash

Slaved ^e f 1.2S( 6^

imrov

fh^ levels of nitroe^ ^ot^h w@i?e

©ocordi^ to the reeduamdationd of

of'' .Ee^^s' ('13^ %a*9itr6g0&' '^d 90'

leveia^'df

Xhe reeoamezid&tipa of the Separlaaent of

AgripuXttiref Ker^ii State for is 3$ ^a. PgO^ per
ipre (90 Kg®* pej? tieptare). Aib of the present
iiiyest^atidii was to detezDiiie the optini^ai f

i^qoireoeatB of XBv$ tuidfL* y^liBi^i(»i ^n^tionsk 3a
this study the levels of were fixed eSs O* P0»

'^d .110 .%©.• tper he^8??©¥

levels of liae*

?^e liae req^irem^t of the soil was



38

40te3?iBiii@d l3^ Butohittson laethod m 390d pomds

per store (3273«00 %s. alalced llae per hectare)*

Mme rei^uireiaeiit was aete^iaed 'based on the ftnolysia

of pooXed soil sQBiple.

SESI&Zr 4HD MYOW

The experiment was l^d out as per

Bsaidoaised hlook design and r^lioated four tioes*

leyela of

1) ^0 as 0 Jfo

- 2) « 50 Kgs, PgOg per heotare

3) m 100 Kga, PgO^ per heotare

4) ^3 -
150 Kgs, f gOg per heotare

lievela of Itoe.

t) m Ho line

a) = 3273^00 %s* flicked line per heotaroi

Sotfa nuaher of treatments ,
J 8

per "blook ff

Huaher of hloolca 4

total nmabej* of plots _ 32
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K- replication 1

LRV OUT PLRN

RANDOMISED BLOCK DESIGN

-4^ replication II

I'' *3 *^0 P. =0 Pa =0 P. ^0

p. s "2 =1 P3 '^l Po =1 "0 =l p3"=o "3=.

P. ^0 "2 =1 ,^3 Po *=,

Pa =0 "1 "3% P. P, =, P3 =0 P c
0 0

|< REPLICATION jn sjc

TRETMENTS

O ••
NO

P, .. 50 Kj! PgO^ per hectare

P2 100 Kj; PjOg PER hectare

Pg .. ISO Kj: PER HBCTARE

.. NO LIME

C, .. S900 (C9. SLAKED LIME PER HBCTARS

SIZE OP plots

(SROSS area per PLOT

NET AREA PER PLOT

SPACINCa

REPHCATION IVJV sj

7-5 METRES X S-^ METRES

AO.SO SQUARE METRES

7.0s METRES X 5.10 METRES

(3S.95S square METRES^
10 cm BETUEEN PLANTS

15 Cm BETMEEM LIMES

N
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^ ^ : .. „,̂ , , ,, ,.;• |if •«. j:r4- ;

fft^a ; ,_ . ^Jg^© aetir©®,;, •. • ^
$0 p©^ .W?• «: li* I® -

(35.9'§f S<jaa3?© ffl@ta*^)

Sp®QSng t@ me. Mtweea plmte

t§' mm* %^%mm 3.iiied.

^mm-',,' •
0 ^0# •&£ a0@fis W0J?© sowa to get stiffiel^t

numbei? of lieelttiy seeMiigs* A basal of

100 %@v faxn Biiobar©# 2 %a* of apiaoni^ sslphcttet

"6'̂ %^ Of s#ea? : of Bmtiito ;of
pot©ah:'were %pal4a -to' til©'ttii2?a©iy-' "ffee aeeSa w©i^;

aos^eS'foa? 24 hoiia^ la' watw' -^a ^©pt for aproutajig/

^©a? tap©atiaf; -,^tbv.4i|^^te Sproutea ©©eia-itere

B^iym % th© »aa?g©^ $a m ®rea of 8 e^te oa

• I , > , y , , . .

ga?ewfeli peagfOMB^ee ia lai© a«g®©a?y.

©extaination was over ia libout § ds^ra. S^o

proteotiir© we»© gimti nitfe. foliaol i«a.

m4to« (60 mla, foli^ol ^4 120 ^a mitox 3a 40 Utrea

of water) ©a© 15 after ao^ag aa4 tfe© eeeoaS
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m

sj^e was- ia®»gfe^ ^e© ^
1̂1$^, ,»Nb^* li©ts ®f 7.:5;8i^^(I mf.4 m^w&&

spaa^ft wm*

fl®t^ weye. s^^amtell ||» •

, giToa em onter Iwli 50 -^ay

in ii9^m$ '•

.fms jr®pi ,w®®, ,«ipplie '̂.t© .©aeft .plot at
'tfe© rst® of 20w^5' .tossSlig iiyox>k@a._
^OBt to f^0 %.&»• per'teeotar^#

of ^:

••'iag' mt wd0'w^^#is©S^;wph^tli;0 %si' of

"'-^iieli' il«@' plot-f02^-; '%M' a?©c^i«.»

"•% •-• • list -
,• •- 3273.00 %s#'' -^ife©a:''laiii©'per feeeta:^©

\, ,, i:W37t %3* iaoottitia milphat© 0.7it Igss-''
of fflUJrtat© of .potash: mm i#pa.i^ft.®3,l»,^.^'^i^^aaing-
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pes'''^a.®t« St;^6s?-ph03p^®,t©'wQ@ apfliefi as,"basal

ii'esi%^ as per tMe sehefi^e of t^eatai^ts

.%•' % s^-^f-pftosipliatt;

. ,t|- phoi:^^® |6? plot
,tg. 2«50 ^00 faper pho@p^®tt@ pe^ plot '

. .t| fs^ejf pfeo^p^#'pe®

igaiaaiilaat^.

fhe pe@aii»g9 were i^rootot trm^l^tea

^ ^@#(llii^0 per hilif oa 23^i-l9€i»

• • •

Irrigatioa m&. irgin^^^

'"Emma water was off rn&fm fiaya aft©:^

ioktroll@a Sj^gi^tioa aaS amia^0

w#s0 gtroi tfeer#0ft^s'

Sffi-toUffls-

fep ^lliiig was Q/nm wheaoyer wltb

seeiliags froo, tiie mapms^ " -

WeedAag. •

fli© plots were feeaa weeiea twioe, fifte^

a^ii mi forSy fiv© aaye ^©r tr^sploatiagi
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tlant pjeoteetioa.

fwo p2?otectivo spv€i^iz^3 wa^e given with a

ffiixtiire of folidol m& t>lito£ one 22 days atl;er t^s*-

plaating and the 0thes* 41 days after traasplaatiag* A

dusting with io^ was given at the ear ^illlsg

stage ® 25 %s* per heotare as a p??ophyla;^ie measure

against rioe hug*

yop dressinff,

fop teaaii^ ^th ^ffloalusi sulphate was

giyen pa and m ©o to ooiapide

with the maxiBiual tiHeriag and i^it^tioa of ear pri-*

Biordia*

g^pr^ ^tsffd of thp aeop.

pie ftmd o:| the prop ia geaeral was gopd.

was m

isssst-

^e parop was hf^ested and threshed oa

$r9^i968. Wet weight; of gr^ &d straw were recorded

plot wisew fhe gredbi was c^esGsed off phaff and weighed

separately* Weight of strew was alsp plot wisei
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OBSBRTOIOHS

SiMPliaig techniflUQ.

the gi^a rows a saapliag

of one square ^metre was raea^ed froa^ plot
afloptijig raadoii sapling teohjiiqiie. Sospllag imit had

77 hllis esch. ihe tilles? coimta sad other ohaervatioas
were recorded for all th© pZa»ta ia the sajapling unit.

Height of the plsats were recorded oaly for the 4 comer

plaats of the aaapliag Taiiit.

Qb3enre.tioaa oa growth lae^oaimnnQg^^

recorded at aa iater-

of 30 d^^srs* ioe ©a 21st# 41st i^d 6l9t disgrs after

trcmspl^tiag 3 d^s prior to harvest.

Height.

Height of plaats at the 4 ooraers of the

s^pliag aait were reoorded oa each of the ahove dates.

Itmher of tiU^erfl.

fh® aniiher of tillers oa each hUl withia the

ohserratioaal uait were recorded oa the above dates.

Qbaervatioa©' on ^Leld a!.ttrihiitea.-

PaaiedLes fro® the 4 coraer plaats of the
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observatilonel iad.ts were separately ooUeoted before

barvest for recoraing the paal^e ^^acterlstlos and

post harvest observational fhe following observationa

were alao reeoraed.

1) Pepe^tage of pr^daotive tilleras

2) length of p^iolea^

3) Peroentage 0f li^ed grains*

4) Weig^ of thousand gra%9«

©baervationa on yield.

i ) li^d of grain.

f) Tiaid of atraW.

Ea^ P^ot was barveated sep^ately» leaving

the go^d rows* threahe^ and cleaned; Wet-weight and

dsy weight of tbe grain was also recorded plot wise.

3) fh© grai%^atraw ratio was aiao worlced out^l

Qhemiool analyaia of plant and soil amaplea.

^e planta (excluding roots) were analyaed

for the i^t^e of at the following growth phases.

1) Active tilieiTing 4^th ^ a^eg tganaploating-

stage

2) Sar priEBordia 74th d^ ofter tpqn^lantiiig •

initiation atage
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3) Stem eiXoBgetion 89tti day-gg^g iii'auaplfemilntf-

atage

4) floverizig stage 96tli aay.>Qah?og tgaacglaatfeig-

5) IS£Ll{y stsge tlQth day aftor tgaaaplta^Ai!^

She estlaatiQBd were done oolori^etrioally

fo3JLowixig ptand^d A«p,A*Q« methods. oontent

0f and atraw were i^ao eatimted folJLowing the

same method.

Poat harvest aeH analyaia^

Batinatioii of aVi%ila:bi.e phosphoi^a ^ eacli

plot was done iasaediately after harveat of the orop

in order to asaeaa the realdual effect of the treats

Bie^a'*



RESULTS



Ŝesuits laires1;igati©n sa*©

preseate^ ia % to XW .eaS the ^alysi© ot

v^gaio© la App^dioes III to^EEI«

HsiigM'Of t>i^tQ,"

Bat® ©a "the ia©» he^ht of pleat® i^eeordet
at differeat stages of gi^wth is presented 3a Sable

H6^;I.:OTia the'aai^irsis'of varieaoe ia Appeadis III,' fh©,

re^t® do not-reyc^ .-aay- sigaifie^t laflue^ice- of •-

phospho^g, 0^eim.O3? tfeeii? iatersotioa ©t' .stsg®

giUea? ataahers,

Sh© tiller eonata recorded at pesioiical

iatenrils were naalysed md the aaalsrai^ of ¥ari@ao©

is preeeated ia Appeadis: IV @ad awiaasy ia fahle No, II.

fhe result shows that plio^horo^ has sigaifiosatly

iaflmeaoed th© aaaber of fillers only during th©

first tweaty day© of transient3ag. 5etw©^ leyela

ip signifiosatly superior' to P^r md .^q.- , Howev®^ at

all other Bt®E©m of obserration the nwher of tillers
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TAsmma ;

Meaa of plants at differe&t stages of growtti

2@tli d^ 4©tli day 60th dasr

' "£ "• "
% 1 Mesa

0.
Mean Heaa %

Eai'vest

Meaa

42;68 42.62 it,65 77.18 76.31 76.75 83v68 85.37 84.53 98.81 99.81 99.M
P 41.87 45.75 43.81 79.'06 81.31 80.18 88^31 88.19 88.25 1M5.50 i02it2 101»31
p' 43.68 45.00 44.34 77s'12 79.37 78.25 86»50 90.00 88.25 99.50 102.18 106.61
^ 46,25 45.00 45.84 83.18 81.00 82.09 87.18 89.69 88.41 101.81 101.93 101.87

Meaa 43v62 45.43 ?!1.14 79 .50 86.43 88.31 1Q0;1$ f ai.2i

SI. Ire&tae»t
Ho. Goopsacisons of mean

s« i@.
C. B. of ae^

Si-E;

C. B. of mesa G.B.

Si-BW

Of mean

t. Betweea levels
. of phoaphorus ®»S- 1.17© if.S. 1.438 H.S. 1.341 H.S. 1.65

2. letweeBL lev^s
of line 0.828 iUS. 1.O10 H.S. 0.950 H.S. 1.17

3, Betweea levels
of llae ?dtli
differeat doses
of phosphoras H.S. t.650 S.S. 2.002 U^S. 1.913 fi^S, 2.34
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SAMiE M©,II

atsaber of tillers ®t Siffes^ent stages of grov^th

20th aajr 40th dasT 60th

% Gi Meen % Meen <^0 Mesa

^0 4.22 4.53 4.39 7.67 7.64 7.66 7.12 6.79 6.95

•
4,24-^ 4'. IT 4.21 . T.64. 7.35 7.23 6.42 ^.37 • 6.39'

- ^2 4.54 • 4.56 4.55 8.00 7.84 7.92 ; 7.46 6.71 7.08

^3 4.44 5.33' 4.89 7.88 8.27 8.08 6.84 7.71 7.28

Mean 4.36 4.65 7.68 7.78 ' 6.96 6.89

SI,
Ho.

r Ta'astoent
t. ,eoapsrisons 0»1

S.E.

of mean 0. D. of meati C.B,i i

S.E.

r£ mesa

1. Betiveea levels
of phosphorus 0.435 N. S. 0.782 H.S,» 0.83©

2. Betwem levele
of lime S. 0,334 If. s. 0.553 H.S, 0.591

3. Between levels,
of llrae vdth •
€iffe3?ent, doses
0f pho^horag I.S. 0.670 E.,s. 0.349 n.s,• 0.374

rn

.-. \

• /

'V-'
cr^ •
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-was BOt iaammaefl by tk@ ti^eslsisaats qw

tk®$.r Siite^Gtiea©,'

get^oentagQ &f vmMisttve t$3JLem^

^ife© aa^iTBis of fefei© th©

pei?©eat^© of tiHei'© .is p^as^tefl .Sa

Appm&^ If m& lo*IS'li , •..,,

. @^©w9-%pS.

immmm , . a®«ei?©^ a©-, adt TOveifl,

«sif.safest of pfeo.!3p|io»0-9,...eaioim m tbeii?

.ipteTO#loa ©.a thla ^ieli ..at^lW©.

^ Gf pi^aia^iTe' %Ill.e37®"-'

^^0 . •^3' M'om •

|1v8T, ;72iW^

ft,82

72.$7
t3.24

Mem •- i%m mm tpm , n*0i

. • • •" . ' ' 1

ilsr^©. f^eprteoi'l ^©spsifiscms •. e.B. ©f Bi.egsi

f, l©tw.©,efi l..©^e3.9 ®f pMspliosms:,;
2. .Betweea levels of ia«e

3s Setw^m l©¥@le 0f lime wlHh
Mffermt iomm of

®.s,.

H«S.

f.51-

1.07

2.14
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geroeatofee of fillea graiago

^alysis of Vfolaace table is presented

IjK App^ldix ? m.& the in fable Ho.?. She

reaiilts reyeal highly signifio«3»t influmee of o^oitaa

on this yieia attribute. However the effeet of

phoephorue or oc^eitas},phoaphora@ inter^otion is not

aignifiegat.

fAm® jso.?

^©,a*oeat.@ga .of .filled gr?a^,s,

Qq 92.05 92.4$ 9344 93-3^ 92.86
• • mm •• ^15.31-' ^9,5<»8'4 93*m '95.29

Mesa • 93.51- 93v,88 •94«t4 •••94.19 94.-0.7

S.HO.' Ireatiaent compa:^son's'' - •• S.l.of Mean

1^ •• •.letwes^'levels of-phosphoras;. .H.S..- , 0.580
2." Betwe^ levels of lime 0.401

3. iPetWom '.levels. of •lime. v/itb •
different dosee^of, plio9phoras 'UiS. • O.SO?
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Weight of thonsiina graina.

fh© aaalyaig of varianc© table is preaented

ia Appendix V axkd th© suaoaxy la fable Ho.VI. Ihe

result reveals sigaifieant iaflueaoe of oaloitOB oa

thous^a graia we^ht. fhe effect of phosphorus or

the interaotioa betweea phosphorus and oaloiim are aot

sigaifieaat.

f A1£E Ho.VI

Weight of thousoad graiae

% P2 ^3

% 31.10 32^09 31.66 31.90 31«69
31.99 32^07 32.39 31.87 32,08

Meoa 31.55 32i?0& 32i03 31^89

Sl^Ho. $reat«eat ooaipa34soas 0.D, S^E.of mesa

1« Betweea levels of phosphoxtts N«S« 0.18

2. letweea levels of lime 0.312 -

3. letweea levels of liiae with
itiffereat doses of phosphorus N.S. 0.25
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.Aael^rsis of variaaoe ta^le for the yield of

grain is presented in Appendix y md summary Sa

Sable Ho.TIl. Application of phoi^horua has not signi

ficantly influenced the grain yield as reves^J^ed fey the

data. 00lQi«ra hm significantly influenced the grain

yield} feut es^cium^ phosphorus interaction ia not

aignificsnt.

SAILS No. VII

li^d of grain

^0 ^1 ^2 ^3 Mean

% 17.80

19.52

18.30

2.00

18.75

20.25

17^75

mm

18.15

m96

' Keen' 18.66 19.15 19.50 18.91

SlvHo. 'freatmeht comporisoaa Ot®. S,E,of aean

1. Setwe^ levela of phosphorua I.S. 0.49

g. Between levels of lime 1.0108 -

3. Betwem levels of lime with
different doses of phosphoawa N. S. 0.69
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Yield of fltraw.

^^ysie of vi^i^oe table is pres^ted in

Appendix VIII and pmia^ in Xable Ifo.VIII. !^e

results do not reveal any eignifio^nt influence of

phospboras on straw yield*

Iffeot of oaloi^ e^d pho^horos

intention are also not si^ifioant.

r •} ' "

Yield Of strtiw

' % • • • • •
'3 Mean

%
29.58

21i66 19
22v19 21

1^88 20^93

21.32

tfean 21V41 ^38 21*94 20

Si%np« freataeat oosiparisons e.B. S.B* of nean

1. Between levels of phosphoxas, 0s904

2. Between levels of litue 0;i'640

letwe@i levels of linie witii
Afferent doses of pUospho;^ t»28
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%fln/gtrait

Aaolyi^a o£ vm±moe table is presented in

ippen4i?t ?ZXI sna the si^mazy ia fatae Ifo.iX^ fhe

Satft ao not reveal ai^ significant influence of phos^

phorasf ealoitiai or oeloium phosphoros interaotion on

srain/straw ratio. In th© case of phosphorias eventhough

the effect is not significeat there is a tendencQr to

increase the grain/straw ratio.

fAl&E ITp.IX

traiVstraw ratio

% ^1 >2 ^3 Mean

% 0.79

0.89

0189

mm
0.83
0;^9t

0.88

0.92

©•84

0.9t

Moan 0.81 Of90 Oi87 Ow90

freataent eonpavisons 0«:p. s«£v of mean

1. Between levels of pho^homs S»S. 0. 258
Jg, Between levels of liQe N.S. OilB2

3. letwe^ levels of lime witli
aiff^ent aoses of phosphorus H.S. Os;
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Qg Bhogahoma at Qiff©S'eit atctgeg. of i^rowtliA.

ftoe pho^ko^iis ©oateat of the pleat g^ples-

ais aifferaat ©teges of g^wth and at ma1;u2?i1;y was

ietesraineS ant the date, statistically asialyseS. fh©

^alysis of •^ei?igHCt taKLes preseEtei 'ia AppeaQliees

ft mfi VII QSit aiMra^y tn f'sMe I® ,2,

... fhe.-i^t© revels highly signifie^t

i?^liieaee ©f phosphoras m& oa the mptek© of

pho^hoius by th© plsist at the tillering st^e*

0al©iTO ph©sph03e«s iate^aetion is olso fomS to h@

significant. Betwe^ levels of phosphorus» treatment

Pg is sii^erior to F^ while• there, is no. aignifioant
;aiffe3?,en;oe hetween the treatments' P| ©nfi/pQ. legairaing

the effect of li®e is signifi^mtly st:©erior to OqW

HoweTer when the intemotion effect is cpi^aidereif th©

treatment ^ahows its ^^iiftc'asit 'wei^o^ty

over 'an the other treetmenta#

At the priiaorfiia ^jaitiation stage the effeot

of pho^horus ana c^oima <^e higlily signifiesat.

OaleiwiB phpsphora^ iater^otioa also followed thfe sasie

-trenS m 'that .the' ti3ae3?iM stage. Between levels

of phosphorua* is superior to all other treatmenta.
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BegsTdlng treatment eoiabiAatidnSf tkere is no signi~

fiotsnt differenee between 0^ 0q ^2
and 0^ P|. fiiere is cdso no signifioant difference
between 0^ a^d f^ p0. However it is seen that 0^ P^
is signifio^tl? inferior to ^ otliesr treatiaents*

At tbe atepi elongation stage* the treatment

P^ is foimd to be sii^erior to al^L other treatments
eventhough there is no signifioant difference between

P^ and Pgj» Begarding caloitim phosptioi^a interaction
eH the treatment combinations ^e fomd to be signi^

fioantl;7 snpeijior to P^v

At the heading stegei the treatm^t P^ is
sigaifioan*^? sTi^eribr to Pg# P^ ^d Pq* Pg is
superior to P^ and Pq eventhough the difference Is
not signifleant.

Begging calclusi phosphorus interaction

the data do n0t reTee^ a^ significant difference

between 0^ P^ laid Oq eventhoia^ they are found to be
superior to ^ other treatment coobinations« 2here

is also no si^ifioant difference between Oq P^ and
P^» loweyer they are fomd to be inferior to iiH

Other treatment combinations*
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the pUlcy atege* hetweoii of

phosphoi?aa> tm aigni^oeitiy sre^erior to onfi
P|i ?Q ahowa ita ±nfe3?iority to all othoa? levels,
Xt is alao aeea that the effeot of oaloiiia is not

aignlfioent. Howeyer oaloiom phosphorus interaction

is si^ifioant* Between treatment ooabiinations 0^
is B«©erior to Qq and 0q Pgi there is ^o signi-
fioant differenoe between 0| ^ ^2*

®0 significantly inferior to all
other treatment ooaibinationsl

PgOg eontent of grainv

fhe analysis of yarianoe table is presented

in App^dix ft and smasy in fable No.XXt $he data

reveals hi^^iily signifio^t influenoe of oal^iui and

phosphoros on the PgQ^ eontent of grains Betwe^
ley^s of pho^horosf P^ is st^erior to P|f Pg and
P^, fhe differtSELoe betweea the treatments P^ and P^
is not siipadLfioant* Pie data ^so reveals that Pq

is inferior to fOJ. other treatmentsi Eventhoi^h the

iadividmal effeots of phosphoras and oaloim are

highly aignifieanti l^eir intera^ion is not signifioant.
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. lAB&B.^v;X, ;

tgOg ^aljeat ®f ffee plioat at fliffesrent stages of

WriaOT&L^ St«a" epLoagatioa
SilSeeiag stage tiatioa stage stage

i

m^Zl 0.3# Oi^lt 0^3^ ©^454 0.414 mym 0.345 0*36t
ovm 0*^ 0^377 0.^3 0..54€ 0,505 0.441 0.518 0.^ 0.374 0.4^ 0.419 0.418 0.435 0.4^
o!4i2 0.473 O.^ 0.569 ©•5l8 Ow^lt 0.473 0,454 0.#4 0^454 0.418 0.43t
« «*e ft n.Rm «-«577 0.S74 0.536 0.454 0.517 0.517 0.518 0.518 0.473 0.515;^.439

Hesa 0.366 0.464

1.1etwee»
lew^s of

-phospWras 0
2.Between

levels of
Xi&e 0.

3;Between
3.ev€^s of
ISae with
Oifferent
aoees of • -
phosphonw 0.0449

reatmeat" • 8.'ll'.
Ho. comparisoaa O.B.of iaem

^aess• S;

0.504 0.536 0^457 0.508

OiPi of laesBC.D. of mesa

0.0312

0.031

0.0416

Heaaiag stage

0.434 0w472

0.0208

0.0t^

0.0290

s;.E*

C.®. of raesa

stage

0.431 0^428

©f mean >g

0^0015

M.S. 0

0.0187
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SAE&S

eonten:^ of grain

-V

% ^2 - *3 He^

% 0^381 0«40| 0.405 G%44t
0^ 0^424 0.445 0^436 Oi47|

0.412

0^445

Mean 0«4©§ 0#27 p.42l 0,461

si%No. treatment comparisons O.D. S.>£.of mean

1. letwe^ levels of phosphorus
2. Between lev^a of lioe
3v Betwewa levels of lime with

different doses of phosphorus

0.0081

0.G054

0.0121

iKinteatj of straw* '

She aaalyais of yarietaoe table ie preaented

ixL 5able Ho. VI and snaiBary in 2«ible fhe data

reyeals significant influence of phoaphoxua and

oalciuB phosphoraa interaction on the content

of straw. Between levels of phoaphoras P. is aigni-

fioont^ superior to P^ and Pg.



JiagQirdiiig t^eatiaent ooa^^^alfioiis ei|
and 0| ?2 are fQ^d to be Infeaylor to all other treat-

Bent^ fhi^ OKI par^

. fSSMg-RoVXII

®gO| eoateat of straw

% Fg Kaon

% 0.164
^ Ov1§9

pviea

•0^154

0.155

0.154

0V181 0.167

Ov195 0^166

Mftan 0.16? Oi'l6l 0^155 0.188

-

siilo. freatment oompariaonf C.D. S.B.of mean

1. ietwean iev^g of phosphorus 0^O14§ *
2. fetween lev^a of iim© - 0^0036
3i i^tweda lev^a of lime with

different doaee of phosphorus O.oiDd -

Hesidttol effect of lime on -ehoaphoztts availability.

Analjr^s of y^^ianoe ta^e is presented in

App^dix 7311 emd auoBiaSsr in fable Ho.XXXX, 3!he date
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ao not reveal w signifiotmt izifliieiiee of treetmeatf

on the availability of phoephoxua eventhough there woa

a positive trend notieed,

mm so^xiia:

Available stpttu? of the soil (post l^srveat)

If

% 1-75
liOQ

2.75 5^
jwM 4.S

4^25 2.94

3.75 3.50

Jleen, • . ,|i?3§ 2.m

' -3 •

Si.Ho. treatment qoaparisoiip i1;mV, s»B.of aean

BetwesQ l^^s of phosp^rtts i$86©
2. Between liivels of Xijiae Ift S* 01608
3^ l^evels of lime with

• •• . ' ''differ^t aoses- of pho^'homs, •• 1v2t6-



DISCUSSION
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(1964.)4»41PMeuitass^Wmm

mikmnMQ®se$@Jwa$^'w0sm

mfflftfOt®®p^oigrf^e£m

•moef®e§.tai9^^tl96l-if«e

j-5®pE©i^c•.@q$pi©i®0«a&if

ifqi•*^pt©t»,^©Qm%&£m'|.«9^4.10

01^$«©©©^mt^^«®©ifft#i:eone©iiiiyE©i^I@ondpi|%

ik©i|0(1^01©Wilil3e|f5^i%)ig^ip®©^@^i

'..'WI^WWWiWI-

t|Oiptt®%*i8t^ims%e

i^m'is%m2-^©tt®#'*m^mmeitt©t:4®iw^s«|o_©f«pia©f%

©q$^tt©'%@@mq&'-qii&©s9'ini©liSt41.^@|.«©fii#©«i|,.j.©$©©f^©

&n%©$itofttipmrnmi^0^si.ti^©i$©^i

3:0.©©g^ie-iiyc©i|dj©©^3©-©si^l^©ili%m|e

©8.©f^ffi^©^'©etB*eiE©siiT3|s©|:'

>«6t(ffjeooitBSftTJavsy0it3aam19tieitBo-wnietft

!©«.©«©«©©1'%«©!«Mgiyi0^ife©i^a;/|:©w©f

'©©^g"•'•>@i[f,t'•iK©|̂0;iiif«©©:tif'ft#'

•'••"•p©-5X<i^iuio^-^o^kIP©'©©©©#•f©"p®a3|-©^|»^
mi%#0-©iw©iB©a:©it^

©ji.®nt©A90$5.dffl©4.^®W6e|$mi©4:€;@%
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t£ phosphors. t»t#ra&tioii

is Adf th^eHir thm%-

4o mot mm!% wcto teJKtuoaot'om k^ght'Of

tfee p3iQ»t» \

it ii mm :tftis.t pho,f©ii0pii %m ,#gi4tf!|.^ti|r

.iaafteW!!^ tfef «iwaib<i3? tlll^ nitfej». '31 %mM- M

t:e^pa^t|ftg; Mt _faMf-• fe. II)Wmmm m
M mm Iw

tk© .frtbgeiUjeiit' ^ .S^oatfee^i^, p^osphog^g.

a© not .9©^: to ©gterfeeft ^ .#i®aifioaat '$it:au@a@o

0]S:t^@of tilieSPtf- tkore'is m i»©a*o®i© of

i^fi pe^o^t 1^0 aiffli^ei? of pso^otiv© tia^ejes at

tbe lil|^@3t l^flr©3. of pbosphojms ^pi$.ed in ooiil^Otloii

It i9- %vmQ proi»©"^#,tfctmt tfee.-pi^t^ of
mn i«i^©2ie3aoe -

wSg^. ,iot t% m@0 fit ^iwit 3^^^

t^^lii Mm th0^p@]R|^.of Bm m •.

ia^, til© W

n mpm&em mmW ;tf

pfeosphoa?aj9 floa ttio a4a®a f e^tillssei? this
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m

•period to. erap..-

ms©? aere pl3,®.@phor^0, .•sf^@@

€|.f; ^i?0.wt^„..C.7, t® $ •we#:e) itae#. the .^©l0aa@ ©f .a^tiwe,.
phosjsheps^,^ wm ®aa. ^2?1^ _.th4^ i,ei?io4.. M^,

fa^he:e .olise^ea^ th©t the, ^

th© .abflQ^tiOH'of,phosphems f3?obi,,p®tiT©-

pto^hatea,after a^e weefes*. .4a, hie

.sti^-tf soil, ©f „@^9© ...famt
th^t 'imi^-.smteergefi, doaSitioas, ppak,'.T^^ee , .f03?:,.0'a|l-

phasphoa?^!i,,,y@afht^,i Ijttw©^, iOtj^ ,4^^

^09, iaeic @f. 3?©sp©a@© la

th® anah@3? ©f ti3J.©rs ia the ©n.'bseq.mmt gmwth ph©®e@

©f the .0»©p ©ass/'b© ^aarth^^ e«ibat©gtiat@fi liy the sesialte

a?@porfeei ibj ^S©infta'1196,3) :,.wh9 l^tmi that^ thd' ^ritiesi

©0llt^ Mito0^0m0 '̂io''th® pl^' ^e«^3^i"#© '̂ tilled
lag' was '©n^" 'Qm0 p^rosat '. '2^©' 'fiat®

©a,' the ph©ipii©»i»® e©at®at '©#• the pX^t'^tlppmiieet tl

Wt 'faM@' loi'Xs' 4)' -shews' 'm High' ©©at'^t ©dt'"

ph0-fe^h©3ms,. 'wto ©hoi?'©'tha e^ti©^ ,Xiait,. eirm'to'"'the

esiita^l,'pl®t"whi©h'agsia'stsf^gtheaa tli© 'fSaf^^e"

fh© resiallie al'so sow®A that'''iis^ei'ii8i '©^'©alGt^' " ' '
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latemetidii Eot e;:s©2*t.ei m0. sigaifiosst

iaflti®e© oa til© of- at .ap^ gTOwth stage

ataSiet, ^is m^ to© ill© t@ tfe® faet- tlis:! i©.

utilised m03?©» tbe Ister .sls^egi

#f as lahiaates CIfi4)- wft© iiotiqea

•fetg&er-©oaeentrntito #r"In .'.learse m'^ ealai

•#•!!©?• fl©weKteg. '• •'-

;Applie^tida, @f ^^^.eAeina liaa a@f

iiiftomtei ^lie ff

fVfQ,Me, :lfo.fr^», p^ii^e tfeerefor©®

t©- fee a «haa*6©^eie 'dsia @#aosa h®

^itimeapet t&e ®pli©atioa ©f tQ£^%^

Mse2?s. ' 'l&ia i@''ia. wi#t tM seawlts ©btalaei

%• B^laivas®' OTfl (S§6^# %©# Ci#60) aad

fmw'in^h' •"

Peyeeata^fi.. @f Mll^a graAaa*

, " , 1^% 0S;,tte pereeat^e-. 9.f .ti33.@t

.lAfp^aaix f j fabl© Il9.;f-|. #li9T»-'t!ig,t'.^ia.lei plioaptopis

,fee m®t #xer^efi- ^ tkt

tf fiajL,e^ .g^alii©-, ,It;@^: :Qli:0:©3efea ffeat#' toy "lie

tm^. tt :|^aa tool plap®,,

©f ptespMopis ffligM hm® %@ea ©ati©fi.®i aativ©



a©^ pfeosfliosus s0a.ml>lli©ea th© 3?eta©©ft ©©ttfii^

tioas that iiirefitil©# a© ea3?ai.©^ this ©aa

I© iittsfilfiit©a t© th© Ea©te of a?©^©a9© t© ®dd©ei ph©s^

pU©^9 ©n this attMtiut©. th© 9ta% ©f

Srl^iViiaa3Lu ©ad>awai? (196|) ©Is© iiiaiettt© afesea©© ©f

stptifleaitt infiuea©© ©f ph©sph©n2s ©m th@ pe^eeatag©

©f'fiSjtea .S3?aia#£'

ih© Results alls© reyeaS. th&t ©^

signifi©^t3^J^flm@a©@d th© p^eaatag© ©f fiia©d

©f th© 3^;i©s attl^ihutai t© ©a3.©te In th©

aut7iti©& ©f ©er©©Ss J-a ft© fair©tax#}l© ©ff©©t ©a th©

sattias pereeatag©, 4ppa.ieatioa; ©f ilia© ispp©aa?s to

hsT© ©x©:^e& @igaifi,©aat iaf^u^©^ ia ia©r©aslag the

• satt^g pi^oeatag©'# i?©salt^ Sa a %4ghea?'peromW '̂ ,•
/ . . . ©f ft24©a graSasi' Siotla^: ^©sults wear© j?©p03ct©4 hy' •

Suh^^eaiaa aa4 ?a^ato®|e» \ IfPT)» Harayaisa

aat Huiiyasp

yei^ ©f •^©ttsya

ih© ifesaits :(%p^4ix Tt ?^© Ho^fI) ^©w
that ^pli©ati©a of ph©sph©27as has a© si^aifi©aat
lafXu^©© 6» th© th©asaa€ g»aia weighti t^s i.s 3^

©gi?6@a^t «l^th th© ^aiags of S]^aivasiilu

OaX^an phosphoms lateiraotioa i^s© hms aot



#•

this

\ A|p3.^0at,i©ft of 3^e'li.@s laoreasei
the weifht 0f thomsaiii 39 eTHao^oed^ the

re^ta. %is is ii» ieg^#^eat n^th the resoats of
' •! ' ' " '"' • ' ' ' "' • """' ' ~'

-^45r^^;(l9^5| a|so .foiSf-few
grain weight dtte to 3.iiB© applioatioii.

the ^ta p^eaeatei In AppmMsc f, fable

§,Q.-fil'. figyi^e I OR show that .@pp3JLo^tion

®f phosphoa?^: haa aot gt^m w eii^ifieattt •##ipoas©

_ ©•ea.'st a aoiie 'as- high, as fpf Kge. Pg#g; p# he<jtaife»

the Xaeifc of ^espoase to afl^ed phosphoapus

aotioea ijs the present sta% ©oy he Sue to the faot

/ ihat gii#t^t0 asiliiats of air^aliae pho^hosms was
preseat ia the ioSl to aieet the e»<ip reqiii^^eats.

3|fte2?msea asra^labiEitr of phoi^hoams imder flooaeA

#o»aitit®9 »^0:^ea w li^a® aaS (1954) Poaaaair

^ peraaa CIf5f|# ihiipJ«> iW0h iIf#)
mi ^atta m% latta (196|| faa h® takm as ia4i»eet

^Meaie fo^ -toe 3.®# ©f i?e^oiiee to aMoa phospho^aa

ieeoo^aea to the p^eaeat ^"restigation. ih© fista p^eseaj-

te# iPi App<^aiOie0 fx iable |f©*iXt ,oa the
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absos^tioa of phosphorus ©1; different atc^es of plant

growth shows that the phosphorus eontent of the plant

Sa the eoatrol plot rmgea from 0.309 percent at the

tillerlag stage to 0,379 percent at the primoraia

Vitiation stage while in the plsats receiving 150 Kgs«

3.^3, slakea ••Mse pc^' h©ct^»ei; the phos-

,,phQ';ms content-.at'.these• stages were b,5'27'percent and

, . Iper^nt-^e^ecti^ely. Awriin^ to miXoy (1959)

i.ip0Erp,ons©' t)0- •aased phosphoiiis •can; b©' obtained' only if

•the-percent^© of phosphoa^s^as ;i0hdTO; by leaf analysis

:3.s Q,;28: percent• Pg0-^- ^r >lesB:j •'bi^t •Kaj^shn^urfehy ^
r ,1.1963,)^ puts- this.' liialt -betw.^^; :0i;17 percent •and 0..30

-••••.percent, .Krishaammrth.y 'et^i.-al* ••farther

..coat.ea^iS; that th,e re.sposas'© ^"i^-'tinec:ono^i;© 'if•the

• !2pat;eat'is'between/0».30':pe-reeat"^a, O#'50'percent* 5?he

phosphorus content of the plant iii tew

aifferent st.^es of ^ro^h, fhow.f. that the.:s?5®e was

saiataine4 well above the critical 13jBi:b at ^ stages

of groT^h studied, even in the control plots?

••; • IsQlysiiis: the'ress,on.'fo;i*: the lack Of response

to phosphorus based on the chemiei5l--an^ysis of the

soils it couia be seen that the soil, originally had
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a total aad available phosphoms eontent of J20 Egs.
and 36 Kgs, reapeotively, on hectare basis. It ia

likely that floodiijg would have brought about solubility
of more native phosphorus, bringing the available

phosphorus status of the soil to a much higher level so

as to exhibit any significant response to added phos-
phorus. She results of Basak and aiattaohaiya (1962)
who recorded 64 percent increase in available phoaphoras
content due to flooding atrongly suggests such a possi-
bUity*

^ show that grain yi^d was signi-
ficant^ increased by the application of lime, $he

of greiin obse^ed may be attributed to

the oumTa^tive favourable influence of liming on major

yield attributes studied via, percentage of filled

grains and weight of thousand grains. IShe importance

of liming, eapeoiaia^ in acid soils has been stressed

by (lardner and G^fdner (1953) and Poanamperuma (1955).

Liming has been reported to increase the efficiency

of pho^hatic feii;iliz^rs throu£^ its favourable

influence on the availability, better absorption and

utilisation by the orop as evidenoed by Bhar and Singh

(1955) Bobertson ^ j^.( i956) Rai ^ igj.. (1963) and
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llaaaai (19$4). ©tbeap bm@fieiaa. effeelfs attritotttea to

Itotog are laoapeased MiBer^isatiOtt of aitrbgea (Pajpiavi

1958 litsai 1954) toreaseS potash availability

(Ma^eaa Iff6) aad ©ah^eea biologlo®! metivit (ShaaS:

M 1955 m& 196l)r iraproveai^t im
the physieal eoaaitioa of the soil e| ^957) •

Goasiaeri^ the mdor ro|e ployea by o^citiB

ia the reporfeea fiaaiags referrea to above, the ai^i^

fioaat iaerease ia yiifl^a obtaiaea ia the preseat laves*

tigatloa cm be attribtitea to the favoarable effects

of liae oa the physio^ eoaaitioa of the soil* autrieat

availability ^a biologicQl aotlvity. the la#easea
yiea^a of paaay reporfeea by lavappa ma Bao (1906)

; Sabr®iaoaiaa aaa faraaamlaa (195T) # i^^a^erowa (196©|
®aa Gha^aPi^orfey ^ ^ ^

borative eviaeaoe la si:©p@rt of the results obtaiaea la

the preseat stu^i

'• faloliBtt^ phosphoras- •later®otioa ea

yi^a, it is seea that th^e is ao si^ifio©at favourable

iateraetioa effect. Aocoraiaf to Faito#k

th# phosphorus absorbea at the aotive tiUe^iag phase

Is most effieieatly utillsea for graia proauotioa aaa



n

is suffieieiit to give m optical g3?ai& yielt* Xt luas

to be yointea out in tbla eo»B@etioHf tl^at the aeteiv

siaatioa of phosphoxua oontent of the plant at different

gs^wtih phaaea (Appenaioea fl ©na ¥111 S^ble No^x) of

the e^p haa ahown ei@iifle^t effeet of o^oito,

vpli08ph®a?i*S 'aiJl^th©ii?'inte2?&^i0^^ it,ia ;' .

. '-oa|ty: to^;o^"'to' '<^e®t 'of; pho^horaa,

efl3.©iw-'i^a/"e^ijitBt;'ph&apho^ -

:, i^a,: ••' • •3?©.^ta" obtainet" -ihoita'' oi^y the; •effect of

•phoaphoama iaitejmotiott#^' ihiaKigjp®^€^.,ooat;^aaietion •

, ,,^.:th^

, ; ,b|*c«i|^^;;^oii^^ thf ^i?ed^ whioh»

iT

.fjfa^idtt. |i;p0a^; iii.'feiJk^^i, p^lf, ff' • •
oaloim® sight have exesrfeea a favourable iafa#mo© sad

y^if^e^eS, $n »r;th©' iate??iif6ioa aa
ej^eeted ^u^:aot .he .golJ-;f<^ the.,^aaoa,.th^/the "^
,aitf^ioa,, 3a ,.mnt^o%•-p|ota,.^o..phoaphoma^ '

,aa',fm phos^horua; .• av^,^b^i|y., taiag' the aetive ^

.tillerii^'.phaae. of the "frop.is, oo^sia©|'e^# fairly
ooBiparable and wi^X above the o^tioe^ l^ita for optipuB

grala prodaotioa.



/
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meia Qt Btrm.

SBbe results of atraw yield presented in

Appendix yillf fable WoiTilX reyeels absenoe of

si^ifioant effe^ of pbosphoraa oaloiuffl or their

interaotion. the ntiaher of tillers height of plants

are the two oontribmtoxy faotoa?s which determine the

yiold of straw. Sinoe these factorst as has been

diseassed earlier are u^ffeoted by the treatoents it

is only reasonable to es^eot a similar relationship

with reject to that of straw yield also* It may also

be pointed out that Srinivasulu and Paw^ ( also

did not observe signifiosfflt ^fluence of phosphorus on

®ay of the quantitatiyo oh^aoters of rioes

0rain/gt^aw ratio.

the grain/straw ratio presinted in Appendix

fIlXi fable Ho.IX indicates a trend to increase the

ratio with increase in the level of phosphoras ooopared

to oontrol both in the presence and absenoo of l^e#

Howevea? the result is not si^ifioanti 1^0 increase in

grain/straw ratio noted may be due to the slight

increase in yield of gmin obtained by phosphorus

e^plioation as revealed in fable Hos» Til and XMh



74

la the ease of ealciiaw #.so $bere was a

slight increase in th^ graiiV'9'''?®^ ratio ©venthoiigh it

is not signifiomt. the data on yicaa of grain end

str^w presented in fables VU SRd Till respeotiv^y

shoi« that application of o^oiua has influenced both

grain and straw production and the increase in gr^n

yield i® significant, fhe slight increase in graSja/
straw ratio by calcit® application oust be due to the

p3?oportionat^ty higher rate of inoreas^ in grain produ»-
ction consequent On liaing. ^feis <^e^ly brings forth

the bmeficial effect of lifflflng in inereesing the

setting percentage and thousand grain weight as discussed

earlier.

fptafee of 1?2®5 different stages ^f g^^wth#

the tgOg eontmt of the plast m differoat
•ftages ol" growth .^:P@9^tet _^ia App.^dices and TSIi \
ijable shows «i|p»i^oant influence of phosphorus,

calciuii theiip interaction ©a the absorption of

f «^pto the foloweriag stagei At the mil% stage
th<|ugh phosphopis and calcium phosphiaras inteiactiJon
are ^^ificsnt, the effect of ealciuia is not sigaifi-

Ci^t^ • \ • . • . , ' ,



!Sb6 pattern of absoxption foXlowed aii

ijicreasing trend t^to the primordla initiation stage

(Fig,4) followed by a gradual decrease thereafter at the

stem elongation stage, flowering stage and millsy stages

Oonsistantiy higher phosphorus i^tsOce was noted in all

the plots under treatments coiapared to that of control

at all Stages of growths i^is is in egre^ent with tha

||j|dings of l^zuka {19|4| and Patnaik (t965)*

She absence of s:i^ifioant influence of

Calcium on phoi^faorus uptake, olbserved at the milky
stage may ^pear strange at fiKst, especieSly in view

^ ' of the eonsistantly si^ificipt effect of calcium and
^ c^ciun phosphorus interaction oh phofi^horus ^t^e

noted upto the IdLowerinig st^e. Bi^t it may %©^noted
that there is tio incdrisistan# in this residt said the

s^e will be apparent if a correct appreciiition is made

On the nature and tr^d of phosphorus absorption by the

growii^ rice crop. As indicated before the pattern of

~t phosphorus absorption is linear t®td the primordial

initiation stage; thereafter it showw a depressing trend#

Sasai and Asada (1964) have experimentally proved that

most of the phosphoras translocated to the grains from

Biilky stage onw^ds is derived from the lesives and culm
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Of the rice plant. In otheafwords it is the metaholio

uptaJce rather than physioocohemioal that plays a domi
nant i^ie la the ahsorptioia and translooation of phoa-

phoms. ®he effect of calcdiaa in its relation to

phosphortts is that it enhances the soluhilisation and
better utilisation of added and native phosphorus in

Uhe soilv Since the plant requireaaits of phosphorus

fa?oo milliy stage onw0p?ds is mostly satisfied hy the

translocation from the leaves and stem the ahseaoe of
significant effect of calcium on phosphorus uptake can

be rightly expected e3peeial3^ in view of the fact that
the absorption of phosphorus is a metabolic driven

process from this phase of the crop growth*

She si^ifioant calcium phosphorus interaction
obtained this growth phase spears to be a continuar-

tion of -the si^fioant interaction effect noted in

all the other growth phases and more so because of
the fact that 60 to 80 percent of the phosphorus

utilised during this growth phase is derived from the
phosphorus already absorbed and present 4n the leaves
and cu;im of the planfe. Ihis also accounts for the
observed abs^aoi© of individual effect of cal<^tjia.
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?g©K gmin otmw.

ihe #f pli0.®p^©pi3 m 3?eae©tea fey

ta® ©QHiposlttoti @f gr^a .©•femw p3?e8eatei ia- App-,

•m^z mi fdfele I©s. XI,. .XII iadlcat©

of pfe@^li@afus» 131© p^Q^fe®ras ©onteat" '

&t Isotb ®ai Btm^ te^reeses with laereastog' . •

leir^e @i ph©^h©^B Is th@ soil.#' fli^, it ia @^m tliat

©Tent^oiigli t!i@ appliei phosphorus liaa sot aignificeatly

laeyeasei tke yieia, t&e qi^ity Qt tootfe gi?a,to m&

. 0t2?aw ^tli regard t® pfeosplieime eoateat is eafeaacei m

ig ofeaewei % Bataeik CiffiS)-;

ip®@ult© reveal that ^eiHm wMXe

ia^TOESiag th@ Pg©^ ioateat ©f g3?ai5a» feae not ©serteS
©ay aii»@et Saflmeae© oa tbi Pg©^ eoateat ©f st^aw*-

fable H0'.X ®liow@ aae:&e®@ei mptals© of fMfpfeo:^ "by the ,

plaat witl^ cs^aitam ^piiemtioa® Shis' Mffereaee ia

th© ph©aph@3ms ©oatiat ini'lag vegetativ© peri®fi

.:t." at eaa to ttoe fust tiaat 6© to.

8©viP02?o©ft^ Bt eaoli. gifowtfe p^s.e

tfee (3^p la. trsaslQ^mtea to tlie ^^a,s, Howe'r^r it

, la^ 1^@ n0t,©i that tlier© is ©ignificaat eal'oi™' phosphosus
, ia,tei?a©ti®B. .effect .©a,, the- Fg©g #oat®at of sts?aw '̂-
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Of liaie .®n ,pta,QspliQma •.availgilailitF.

m the ava33.a%l© phoepMo^s elatus of
' - ' ' ' ".> . - -. . •

th© s®il> Siia®aiat(^f ©flgr tjar^est ®f '^h® ©top

preamtei-4® Appeailx TOI® lo.Xlil i© aot 5?eveal

M&emQ In the mtaila^l©^

pliospfeoanss eoasa^umt ©a. Itoiag.- ista- preseatedj

•feting tfeat of-tfee ©¥sa^ab:le ©oateat ©f tfee soU,,

®fter hardest @f tke @»Pt it is^ ©vMesrl that a ga?eat©r-

fra@ti®a ot- th@ ptioapho^ s0iiitoliis.ei ss © of

liffilBg was @'bsoa?¥©i\l3|'; "ilie •'la1;a.oia''tlL@-phoephora®

'••©ciateat- '•Ibe pliat' at' iiffei^©s%

' f^ saailasf

iafepp®,-!?® (1966).-

if -B^ogi

'•' -• ••••Sissia'lg- '©f p^esest ;tee,stig§,'li^a. _ ;. '

&s0rfes'e- t©iag 9.5':pe»@mt ,.

OTer--©oaf.wfem' ^liii@ _ wsa^sppil|.'et^

pte©spp'f*6iv • %pl-i©@t$©a:' of pto:3pMyia'-fe;-;«#a3m©tiQa

M%K iiae'Ms \al@© 3^. ^teareasM'.-. th@

••ia®i^iis©--1>eiag'" fgs3 pe^oe^ ^ -43.? • -respeetiir^



0^laQ«6®@^tee©:p@»ic©ft®®©®

••"Aad''#11^#-aaEem"it^A-pioidea^'-•©%fiia,-'.o|

'•••f«^-C$;'*-9Cl-'*4

'''^Sxara'a^'•''••'̂Jo

'em©i|deoi|'a

atiot®'its^WfTt®®A©a:'.©et®©if^

•©la^ttto'i':|.©tirtptt00^ti^:'

pi2®'.!|.^*i:©f^©.'©«©BB.f,0©:sop:tsemot;eaao'^'S^oiS'^©,i|g,

-Si-

-A.

X'



SUMMARY

AND CONCLUSIONS



@©Mii©f"m•^'t^tii.,^d-'^

®at©xe@''^eil^otl&oiiS'̂©-'if^

'^0iq$Stt©t'-io'

0A*pq.otip©^S'̂o'©|̂i3®'0j[^d-'̂^liStfi@14.•'

@t|s|.mmtij$w^'pip''aiiitm-fMknoii^smfn©©

»to-©#1;®.•©^t©t|tts©^S^0'(t

•mipk•

©a:©iio-p%B^-p.$saAist#0s^^e©t'"•^lebp'od©moqdeo'^S'

©T^l'̂tTSAteTO$0i|.@a^3:®'©©'̂pea^

•«p8-ppm^@d©t®.©m''''qQi4c«S''j©

©i|̂kci^©j'̂'qs|."pS'

ii^-^eapfafgiaopt^A'sb'^h®p*pt

®a:©j|.00^aeS(^Oi,•*oi>^'©)'^6^^^'
jpoeasopoi(g*ii©©^d:'j:o8,eii'̂<ie©«

9tj«i,^q.s0%«8961-$0mm®s'a©«@@1^4

••piis^XtSA@^9txc^$QB^mx
^9ia©i|5.^m®p^Bf

eMoisfiMo0'ffiiPfis?*as
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5) Osaqitim haa

pereeatage of fillfa aa?

weight» while pho^homs or oaloim phoaphoraa

iatesaotioa aid not show eny favotirahle effect

on Tjoth these yielfi attrihutes.

4) Sraln yi^a is sig^io^mtly inoreased hy the
appli<^tion of lame while phosphoras or ogloituo

phosrphonia interaction did aot show aay signi

ficant effect on the yield of grain*

5) fhere was signific^at iiicrease ^^t of

tgQg by the plaat, with inoreaa^ levels of
phosphorus whether applied alone or in conjunction

with line.

4) Phosphorus content of ^aita aad straw is signi
ficantly increased by increasing lev^s of

phosphoraa*

7) fhe pattern of phosphorus absorption showed an

increasing trend t^to the primordia initiation

stageI followed by a gradual depression

thereafter.

8> Application of lime has favourably ia^uenced

the upt^e of phosphorus at all stages of growth.
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9) fhe resMmal effeet ©S li®© seoi® t© ^©a?t a

jfawayail® ia£I.^eae© ©a ©'?fi.i3.a'bi3J.tj ©f

•' plioapfeosna® M tM@ SOU','

©f rsgpense t© applied ptoephoma

a©teS' ^ tk® p»semt iayes'bigatiea osimo-ls^ '̂be tafeeii aa

^ i^iisatio^ ©f l,esser iaporfemce of fMs amiri©nt
ia steppia®-^ ©r.@p-present

m&0 mflertskoa, tiafter ^mbaerged wh®??®' ne.t$Tf
gn^l •pkAapbeMta. 1^0 the-.

eopMtiOfto •that pr©T®Cl,0t.: .t&©rff@s'e Ise ^ ^

W©2?fe.tofea3.f to ym father ijaTesti^atloas t© ŝtuiy
betevieur ©f aatiy© as well as sppliefi pfeosplaoafiis

ia 2f^ati©a to qvq'b- pr®®a©tioa maea? TcaeySag' soil
•©©miitioas. "me preaewtt gtii% als© iaflioate tto'fe' th®

It^oztmee of phosphate i© wore "feh© _
peittt of tlew>f ffiatot©ial»g'tHe so'il status %hm its
iireet @ffeet oa; the' crop.*
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iss^t . • •

'mm

0.#'3^

0.:ifa

i,l|,5

0.03©

t%3m

J.I

f.i

AT^labi©

O'.OStO

©.0018

0.0221. '•
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APPESDIZ II

HetQorolo^ioel for the orop period
A|>ri3. to 5th Septemher t968)

at the i^riealtural College Yella^F^jii

Bala- fempez•ature
foil On Eelative

" *. " V;- .... •• ... humidity
• m.!B> lfO¥Of weeHaLy avfe^ge

•

Ho. of weekly rainy Maxi^ Mitti- WeelcXy
we^9 Ferloa totcsa. days wm IBIXB average

1 30-.4-,68 - 6-5-68 — «• 30.9 24i2 83^9
7-5-68 r 13t5-68 r • - 31.7 23.5 76.Z

3. 14-5-68 - 20-5-68 r 32.7 25.1 8l«1
4. 21r5-!58 r 27-M8 - • •— 33. t 255.3 81.^
5. 28t5-68 - 3-6-68 25.4 1 1?. 1 24.9 85.0

6. 4r6?68 r 10-6r68 145.2 3 31.0 24.4 88.6

7. 11-^68 r 17-^68 146.8 6 28^4 22;^7 89«4
8. iSrr^ii - ^4-6-18 341.0 4 ^.7 89.1

9v 25rr6r;!l)| ^ 1^-6^ 598.0 T ^V2 22^3 91.3

10. 2^7^68 - 8t7-68 451.0 § ^.2 22.3 92.3

11. ^-7-68 r 15-7r^ 251^0 4 .•:^t2 22.6 87.7

12i l!Sr:7rrS8 rr 22-7-<^ 610^0 7 ?2.0 93i3

13w 23-7-68 - 2^7-^ 128-0 4 ^.P mi 89.1

14. 30-7-^ T §—3—63 20.0 1 29Vi 23f4 90.3

15. 6-^68 - t%8-68 15Q.0 4 29.1 ?3t2 92.0

16. 13Tir68 - 19^68 196,0 # 29.2 „a2f4 f2iB

17- 20-8-61 -5 2^8^^8 -
- 29.3 mt 8&,j0

18. 27^^68 - —, - • — a-6 23i2 74.0

19. 3^9-68 - ^-#^68 166.9 4 •29^7^ 2^2 88.0



jmmnMitt

3P i^j^^anise ? farismoe: ^ "^Faastaaee ?So^^e

Sotal 31

'
-

5.97*m.0Qk . 3 • S1.04 7.38*
*»•

12.75 86^80 1.75

f sfqatment 7 . ' " ' .

3 14.00 1.27 43.17 2.68 29v47 1-96 9.66

e 1 9w30 <lt 1.03 ^i1 ^.08 2.00 14.84 -it

t X c .'3 Bm 10.12 -i1 4.77 <ci %32 ^1

ai 10.97 16.0& 14*^7 21.92

^Sl^ifloaiit at

*»SlgHiflqaat st

.M'"

.; i'u ,1
; ^-' )•

^



Sotucoe B,!, Tiefrience W

APPEHDIX IV

^alyais of veriaace

C$i!ULer eoixBts)

?€a?oent}^e of

Variaiace F |P f^lanGe W

a!ot«i 11 - •

Hook . 3 ©•7© 3.88* 2;72 5.55* t.75 3*12 41%91 2.27
SEpeatn^t 7 .' .

3«72*
• . • -.

f 3 0.6T 1.05 2.14 1^15 2.05 40^7# 2.21
C t 0.66 3.0 0.09^ <1 0.Q3 4.43 i-'f

T X 0 3 0.37 5.05 0.12 ^1 0.94 1V67 27.20 1^47

Br^or m o.ir Ot.49 0.56 18% 41

*SJgnifioFJi1; at 55^ level

T-

• \\-

; oo f.

iBiii



MisHyatm of ir©s»imae

p:mrGmtm^' ,#f gi*eias,
weto&t of ip?aljis ®aS ot gmin)

,<«?•

$QV0QB

ii^gth

I^^aaee

..

^ -
•"V"

• ^ei?i&i^tege"

Teriance
"*

:"w6$gfe4:€
^tho^^4. ga
farimce

jf-"-- •• •"•:••; ; \ -: \::
•®a»s . lii^i,. :©f:gi^ia >•

(M»" •«•• <»•». ••••• •^.

p- "fsrS^ee . ^

:p.odfe

31

5 f.836t f*68 <1 om p*,57 Jp*t3 10^48**
' ' ' ' ' ' 1

frseatoeat

t,

§

• W'js. Q

. :f • -;'V, .
3

15

3 1v^33
c.t

2.15

47.34

t.42' , ^1

©•46 1

* f. 24' • 4:
0.47 -f

m • 1.02 •
if<5* 21*46 i3»78
i.8® • IU:2i ' <£,i

'Brajor' m 2.0@P4 ' • 2.7t • 0*26

^g0iM&mk^ at ^ -
* at iP levedt.

}lo' }3 \['\'
7. \r.=

y-



>"r

i^alysis ot VErf.aace

(PgO^ ©ossteat Bt sillsry stage, coat^t ©f grain ^^3 mntmt of straw)

;latest at

stag© - -•

S©m*@e'

IPotal 31

HlQ©k 3 0.OQO5G

$a?eatmait 7

w 3 O.G2330

.i@' 1 0*00000

fx @' 1 0.00306

&rm ai . 0.0001$

3.12

•%

19vis
#-jf

•^^Q-^..,e©ateut of
- , -. •- - -

.•f:!Krim<s©. f •

O.OO0t3

i3.G04M

@.0083©

0.OQO1O

O*Q§060

2*16

7V33
•j

f3v33'

io^t at 5^ lev^

:^5,(Js.•-coateat ©f
-staw;

larime©'

0^0019

d.O©23

0.000#

#.0010

0.0002

S.5G

#*

1t»5e:

5.00



Source

?}otal

Blo.cfe —

frestiaent

, t
0

P X C

lrat>r

D.F.

31
3

1

3

1

3

APPEHDIZ 111

Aa^ysis of v^ariaaee

(PgO^ eontent of th© plant at ira2?ioii8 stages of growth)

PgO^^ coatisnt at
tillering stage

Variance F

0.02760 a.P5

0,05770 60.73 0.0330

0.01330 10.28** 0.0100
0.00420 4*42** 0.0030

^2% content ©t ,
ps^mordia initiar-
tion stage

?ariaaee ' f

0

»»

36.60

11.11

3.33'

PgO^ eontoat
3t^ elongation
stage - - - -

Variance f'-

PgO^ content ©t
i^owerlng stage

Variance F

0.0030 7.5

14.2S^O.02G0 50.00
14.2!*,0.0^0 50.00
9.50^0.0030 7.50

0.0004

»*

*«

21 0.00095 0.0009

0.0200

0.02PP

0.0133

0.0014

^Significant at 5^ level
^^Significant at 1^ level



ippEP>xx yiii

Malysis of varisaice

(Tieia of straw, grain/straw s^atio aafi 1*005
•aifiailabilitsr of 'th© soil ("post liarvestf

¥ieliS' of-straw Graia/^^^.'aw ratio
?«Gc availability of the
^ ^ soil (post harv-est)

Source D.I', Tarifmoe 1 Tarisaoe f Variance

Total 31

Bloete 3 12.40 1.89 Q.0533 Zl .5.86- -il

freataeat 7

P 3 3.78 0.71GG 1.32 8.44 1.42

0 1 1.?8 <1 0.0325 ^1 0.03 ^:1

p X e 3 4.31 C1 0,0193 <:1 t.6l

Error' 21 6.54 0,0534 5.91



SABLE Mo• XIV

looaomics of phosphosas and lime applieatioB

Tieia
obtsinea

$rea1;ineii¥( (,2^s.)

Differmoe
iu,

to «©ll.t2?0l,

a
ino2?ease

Cost Of

Am^

#-M.t3V5©
per" i'osi •

?s

4675,5f

^1% 4806.93 131.34 2.S

^2% 4925.13 249.54

^3% 46$2*46 „-t3.;|3

'•5t2f.-39 45t.B0 9-5

^1^1 5253.43 577v$9 ' -mn •

^2^1 5319^14 643.55 t3^t

^3®1 5437.35 761.76 16^3 59,20-

Cost of
@

I^v 2i40

per Eg,

is, 2*0

120.00

240.00

360.00

• •

120.00

240.00

3SOv0O

$0t©i

of
paS% #

•feV" 55/—
pet'
guinteJ.

t20.©^

240>00

360^00

179.^

09.a3

419.20

f2.23

1p.24

(-7.22)

248'. 43^
:3W.a3

353.95

418.96

•

-fet" ,

fe. 2*3*

-102.76

^36f.22

^38.63

54.75

-0.24
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