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INTRODUCTION



ifeaoDnofiot

the priiseipai and pro'isablF ttm

% ' •• • foorj of ©mrersi ailii©!i p^opi® %gi
East aafi siore so for those in South India.-Xt* tmrn
"beifig tm feasts of autritioa te a lapg© s©eticm of

the humati ras^t flays a past of ,a© aisall Is^sartease -

ifi the World '̂ g •©eono.^,

. •

TM &sim. ooiiatyies,.' ttojgii aeeoiiat. for 90^

.toe to ispQi^ rise, to i^et tte food

risgplreseats of feteir feof»le« - M. sajor ferealttoougfe ifi
. agricBltiai'al prdcluetim is i-equired s© ttet mr fom

" • mtput cm keep paee with the accelerating tes^® of

' populEtioa TiMs lilie problea ©r stieppliig up
TtQB proaaetioB irj mew^ coneei^aMe mjr is DE^-of

gup^eise iap©?t?mee«

---fliey© is eonsidsrabi0 eiapteasis days oa

iaterislv© ciilti¥atl©a for stejiping tip Qrm yields-., Cteie '

of the- establlsted rseasures of ificreased crop proclnefeion

is the iatrodueMou of Impxwed mrieties of crops*

I'Sioji i^©s©areli duFifig t!i© last. 'Bbxij h8.s^ thBT&foT&f

heen •cotiseiitrated tmaras the hme^iag of nmi .mrieties
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wfelcli ar© resistaiit to pests aiicl citaeases., as well

• aS' Mglfig^ aad- ar© thus capaM® ©f pTOfeatog higti

yi#Ms» As a resuXt^ sTasi^^ 300 saap©^i02'-

of riee aloae nm- under eultimtloa in the differsiit

agro-elisatie reglaas of Inain^ ©f lat©, it Ims-
b@ea realiseci that more tnerease ia er©p ^rieMs is

p©saifeie feiumgls iaereeg©a uss of f©s'tilis©rs %hm

•fej th© tntmemctton of nm mi^eties al©ae-« Ceasetueii-'

tlfj eff<Ht0 are beitig ^ coisSiue botti ttese

sesns -of felgh ero® prsduefelori. ' In IMia and alsroa^

it -feas been noted w-ith great tete^ast that' mrisKis

inprOTed taristies .differ 'afflong ttesel^es in tli©ir

nutritional rcipireiasBts.• ' •'

Calciwa is geaemll^ cr©«llt©d Mith a ilaaX

role in asid sgHs-. Its direct fanotlm Is t& eosrect

soil aeidlt;^ anfl iKpr©^.© the soil stmefeire aad ttais

-ereate an ery^rlroiifsent suitable fco ttie u^mth aofi

de^elop^nfc of roots* It the sasi® tine it slso parfoi^s

several tfi^3ir©et fijfictioris^ such as stiiaialatlng th&

•aierobioiogical activity and Inereasiag th© availabilitj'

of otfeer mtrleats* Mithia the plant toot ealsiiia •

pes'forias several iaiporfcast ftinctlons# It is Imown to

fee closely relate# to the grmth of t"ae laeristems^
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developaeat and f^metioBlag of. the roots aM is,

in the fanetioaiug of certain resplratoi^ emyms* .Apart

froa tlisse fimctions attrlbatsd to ealeiuis. Its effeet

on tli@ amllalsilitjr 'of ©tte-r fpitrieftts to plafits is also

of Ij^rr.erilate coneern to tiie agroadnist.

" fIse-'iEiportafiee of-phospiioms availability iii

crop procitacticai is empfeaslgsd hj the fact ttet a defiel-

ency in tliis eleaents is very' often a lialtinf .grovsrth.,

faetor ia aaay isuil types* Tiia pr&lsl©^ of pliosptet#

feiliiltsatloii is also complicated by the pheriopsnoa of

«fi:satioa®- • 'kt %tiQ same tlia'e it is a veiry ei'.ttical

©leaent îa ntttfitiosi in as wmoh as it. coEitrels several

^ital metaboliG preeesses •^itliin tis© plant.

More tliaii of soils ef Kerala are -mGidic

in reaction and irei^y lo¥ in available phosphorus • The

•Eeeessity of afplylag oalQlam and ptiosphatlc fertilisers

for~ ensiarittg ttia mKlmim yieMs froa the nmly i-ntPod«csci
T

'lilgli yisldlng variet.les caroaott therefore,: toe mer

©mptesisecu 0f,'.tfes ne^ •^ar.letles.'latroduceS lato SeraXa

la reseat yeais :Pa-d;aa aad' Jaya nessl •paftictilar taerjtlQii*

\lhereas Jaya Is aoted for Its eseelleaee ewn over IR<-8

la the mtter of yislds., Pa^isa is ''mmm for its ©atlag»

and aodeirately Mgli yieMs* Hence ttoe' present
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i'-westigatioa was Bodes'taken trttla a view to stiadyiag

the l.n^'Muenee o.f calcinra aod. phosphorus applications

on tlie gro'Jth^ ylelo aati: tmtrient isptake of these

two varieties.
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the eoricept of liosing acM soils to IMace

hemflQt&l ef-feets oa-fli© amils'oiiity and mtilisatiQn

of both nafclife aad appXiad pfespliortis Ss a

aceeptiQ^ coxtief stone of good soil sBnagesen^e

Ford coneluded frosi his studies .that

inersas© in tease' sattiratiea aad coasaciuent -decrease in

aeidltj by limiiig played art important roX© ia Inereasiog

the aVallabiXitj o? soil, phosphorus.

Cook and Miller (1935) suggested tiiat tli©

' E.in©ralis"stioii of orgariie ptespHorus is eaecsuyaged fey

the applieatioa ©f calGiym carbonate.

Pierre §t ^ (1935) reported tlmt lising results

; • . _ . i-fi depresBloE of crop yieMs.

Da^is arid Brewer (10+9) reported that Xislng of

• - soils low in' ealeiu® ertafeles th© erops to utiliss larger

:|iiantities of ph©eftorss when applied a® sapor-phosphate*

Aeeoi^ing to Vaaderfori C19^jO) fcte' pli©splior«s

' content iifid the total -amounts of phosphoras removed by
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soya beans and gIowi* iacreas-ecl with Insreasiag

quaitfclties of ealcsiwa apBlied.

dliafii ape Alee® Cl^^2> reporfced re^ar

inereas© of a'^ailable pliospfeoj^s agpllaatloa ©f

liiae aad eoneluSeia that the greater availafetlity was

ii30 to the dscoispogition ôf organic ptepfeoms isreaglit
©teout^ fey a cbesge irs reacstim fairoirabie for lateroliial

aGtl-iTitj» Sfee same vims has feeea B^pressetl hy Venkita

chalem and feriaisiland^al (19^^-) ♦ •

ICoeh C. 19^^-3) -suggestsd that In laterit® soils'

poor in caieiti® the availability of phosplioius Is

increased by liming,

BoUne reported-.'that applieaticsi of Mme

either as CaGO^- or CaO to acM saady soils'aid mt ia all

eases i®piwe pliospteate nutrition bM that tlie fa^t^rabl©

effect of lim© m phospbat© rmtritloa waw -tli® s?8salt ©f

better- aiid lsicreas©«l root grcMth#

Alfereaht and Smith (1952) iii^sieafcefi that th®

prlneipal &ffmt_ of litaikig aoid soils was tlis supply of

ejilcitam. as imtsl-ent for plants*

r-ogers et. ^ C19^3>9 studying the ecs^afativ®

effieieaqy of varieus phosptetie fer-tilisers t reported
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that liiaiag will siaerease fee ^ffeetivaisess of raw

phmspim^tBB espeeially f@y ei'ops tliat are n©t strong

feeciers. f:m phosphates ars of lifcfela ©r no value

wfeeii appli^ to €aloar©0iisi soils*

"Golclmle ^ ^ -corieMed tfeat

IrmwrnBss the soluble phosplidi'ua fmetion and decreasas

to© p©reeiitag® of plioaplioms amiifailatal® to

plants in laterit© soils.

lecordirig to r.otetsou ©t ^ (195*^4.) lime

spl^icatioa irierfeaaeg tfee availabiltty nf apfille^

S pfeosphoms tn soils feeing a Mgli. Qont&nt sesqisioxidas,
fter© 1© 'lio BUQfk effect, hmmer^. in soils Mtb. a 1®#

^ aiaoisat of ses^ioxldes.

•E'Imf aad Singb (1-955) attriteted the inereased

availaMltty ©f plsospljonss due to,liming t© better

^©sidatioQ of orgaaie mtter in alakalim aediiia*

i :rc Ekaisri" Ci955) eoJioltifiefi timfe liaiyig stteslmted

• tfee ainerallsati©!! of orgaaie pbospfeorus Qompmm^& and

yeducefl fisatian of pEiosplionis.

. Th© experiments condiieted by ^dal ^ al,. •

<1955) also shmsd timfe paddy crop did not meBpona to.
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Iferiatealandai (1955) ecsioladed ttet liming

acid soils of tfanjlnad markedly tn&masBd. the availa-

Mlii^ aM aptalt# of ptesphoriis by potatQ*. • -

Balks C1956> reported tisat easily amilable

calcium phosphates were formed. «rjde» favourable eoadi^-

tioas -of soil T^s,Q%ton which Is created hy Using.

tCGordifig to the investigatloos earriad out

bj Boring {1956) hesavy application af 11^ mlgrit 1®bj&

to the^ formatioa of difficultly solitble eaiciuxrj -pfeospbatej

tliough tlie additiejTi of-smll aiscsunts sight increase the

amilability of smh&& ptosphoyus* .

Florell C1956)•obtained evideaee that oalciaa

favmred tlie fo2^tioa of^ and laereased tfee protein

eoiiteot off 'ffiitoefeondria, irieM ef thm mle of

faltochoncfria in aerobic respiratio-fi arid !is?ice salt

uptake a direct relationstilp Betvfeea ealeiue and uipt^e-

of ions In g&mral was isidieated.

In the detailed studies conducted "by Isawtoa

and Cavis (If56) suceessive iuereseats of CaCO^ cleereasecJ
the a.'^ailable ptesphoms asid this dees'ease sras to the

reSnstioii ©f tte mtl© ©fto HPQ '̂ions ifS tn© soil.
Similar findings i#ere also recorded bj Heller (1953)

Eoberfcs-on aac ifsller (195^»')«
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• fte^ps arKl •'Hobbs'C1956> .foimd iftcreased upta&e

of .jptosp&Dnis l?y plaats- fmm- limed soils*

B©gQGM §1, il C195S) ffepoPt©d th&t heis^f basal

^ lialng ispMed tillering autJ: cIscreBsed yield.
. - • ' •. • . -• •

.Ciipta C1958) -reported that the -beaeflei^al ©ffeets

of liisiiig via-3 a Euisiisam afc earlier stages of grmth and a

I ' miairsuis at tlie flsv?©ring stage.,

• Gorals'^i aaci Moskal It9605 reported frGa the

Inirestigations oB the •influene© of limlag on phosptjoi'us

a?id ealclujs ttptslce, tliat applisatiea of aosi CaO

wore t'aati deubled tli© utilisation of phosptioms frcrsi

m^QTpimspbzte an&. increased tlie tiptake of soil pfeos- '

pSionis,

\ • ' . '
Eoslw (1-960) coaclndefl frm his experiaseats.

ofi three n?4or -soil types of Temessee wltli sorglraa as

til© tost plant, that addition of lime and phosphate to

tlie soil raised the soil pH, availability of phos-pfeoras

aM total yield:, althougti ttie mtes of .inerease were

dlffermt ifi the three soils*

(I9SQ) reported that systeiiatiG appli

cation of ptiosphatic fertilisers Iriereassd tlie avaltahle

phQsphQTUS in tlie soil, tiariog did not increase tlie total
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^I'eser^s. of plaosplioras trat Incresssd its amilafeility.

^ '& (19S) oxi sttidjing fete effects of

li®0 on the ijrsaiiQtioa ©f "aplanci er©ps 'fmmd ttnat lising

ifiGrsaS€4d tlie upfMlm of % plasts aad.the absorption , ,

was still laigheF %ihO!i 3;ims was asM.sQ la esnlniietloa ¥ifeli

phosplmtie feytiiissers.-- • : • -

(19^1-) ffoa Ills stwdles eoneluded tisat

the use of lime f&Hmed hf felas appllGa-tioa af orgafiie

matter night •inereas© tb© amilsMIitj of .soil ©tiosf'aoms

aiidei'-mt-er-'loggea eoaditloas.

(196$) GQnQlnd€& tbat tli®re was 00

•sigrilficaat effeet for calclns on tM height of pla?its«

Borlafi and i-aiitescii- <1966) 2»ep©rteci that Using

ificreased the isoMlity of altrogea find phosphorus aad

tiecreased that of potassitim and boron.

Xto atid Fujimra (1966) irs studies on ealciusi

auti-itim of- rice plants imported that in caleiisa deflcieat

media gro*a?th was poor. Calcium contents of plarits tncreasatl

witl ificreasing ealeium supply belrig highest at liar^est.

Innip (1967) fi'oia Ms fertilits^ iiwestlgafclms

of rice s«ils of ifeittanad eoacliaded tlist plaosplionis amlla-

bility •mxirslsed: ¥'nen liae at fiill lime, reaialresent
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applied.

L-akar (1967) fros his studies reported tliat

previous applieation:' of llsB© stimalated phosph©rus

• • isptake tlioiigli if liaci no sigatfleant efyeet oa, plant

=v. growth. Mtse dM not Insreas® the soil available

phosplioras reserfas, da&rms©d its sorptioa

capacity*

Mathea and 'ButbItb.^ (19&7) reported an increase

ill atailmble phQ^phonas In Silgris soils due to liraifig.

r'-cLean and Balaa (1967) reported tiiat aeidnla»

tions beyond 10^ in soils less tfean 1/3rd daleiusi sattiratea

aEid beyond ia soils 1/3 - 3A aalclMa saturated were

aot signifieantlF beneficial to pisosptioms

tiftake and f-areeatag© reeovety^ of added phosp'h.oi'iis. isy maiss*

la a gresrihotise expsrissat Bro*<r?s aM Hills Ct968)

foTitid that the application of Its© depressed fcite grc^Jtli

of sugar^st. F'nospfeDms and potassium applications fed

•®©r0 feen©ficiai ©ff©et tlia^ liaing on tM.9 crop*

Idwards (i968> reported from 'fiis studies that ,

the rate of phosphoms absorption hj iatact plaats i^as

loarkeaiy increased inereas iag the caleiuia coaeentratioa

of the -TrntTlmit soltttioas.. Tbe r"-siilts indicated tbs

role of low eone^-'atratioas ©f ealciiis and magnesiisa on
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phosphorus absolution by plants grown ia atitriejit

SOlUtiOB;. ...

l:=on8ragaii et (19685 haire reportc^d that on

laterite gravellj sand ti"ie ea3_eiiis eoneeatrattoii' of tli©

tops of 21 speeies of anxitials -wss reasonably well

correlatiidi «ith publislied figures for the C.E*G, of

rootsBicotyle^oaus plants tended to imve high calcium

concerjtrattoris an<l C.T'»C. -values^ whereas aoaoeots had

Im values.,

Patimik et ^ (196B) from their studies'using ' '

"different liming and phosplioriis Kiaterials in an aoldls

lateritio soJ.l ccaaluded tliat the aMitioa of lisiag

siaterials increased tfee availability of applied pl20spli©riis

as measarea'by soil content ansi plant uptake,

S-heldecker C1968) from his experiments' on

tosatc reported that an iotdireet calciiaa deficiency was

ostablislied ijiduced "fey the relatii/el^ higl"i potstswlum

CGSicentratieii. 3© coacludad tliat rates of calcitom

translocations to tfe- aerial pa^ts mther thati inadeqiiate

uptake by -roots,, was respoasible 'for th& StslMTbrnees

noted* . . _ . , , .

Sekija (1968) suggested timt •prolo%€d calcttiin
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defieieae^ aawrsely affeeted' tfe® d@Teiopsefit of tillei*

tmds.» - • - •

Singh and Oangvfar (1968.) reported no correlatioii

between a-^llable pfeosphoms and calcium pbosphate in botin

low and upland soils,

r^beeratbnaraa (1969) reported a notable Iricraase

In the.uptaice oi' t^'S saajor oatrieJits ylt^. Increasiiig doses

©f lime "by riee -variety Culture 28.

Parish rtM' Miller (1969)' Goncladsd that Im

levels o.f phosphqms aceelerated ssaturity irrespeetive

of ealsiiais. ooncmtmtions and. that high l8\^elg of piiospliorus

doiayed msttirlty. fhe aomrerse uas true, of ealclum-fbey

haT© also that the effects of•phosphorus teadefi-

to dominate mer thosQ of-caleiiim-

San© a^, (1969) ' reported tiaat applicatioa of

aitfogen., ptiGsphoms and nitrogen, -v phosplionis i?icr©ased

the C.E.O.. of roots ©f maize and Fmnch bean, ffee

inflaenee <sf aitsrogen on mot. G:,B.C» in malse -was more

mrlceS tHaia tliat of- pliosplioras appltaation in iVeoeh bean,

Tlia relatio!iisti% beferfeea root C,s.G*-a?isl calaiim coateat

mn plaat topa was- ©vid©nt, ae-cordintg to DomBti distribution.

* •" Martiaami and P-aeeh (1969) conclijiied fr^m their
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stticiles fcha'fc ^fia. afsount of labile phQspfeat:-© ifi soil

reaaheS oiaiaa aeout pli fspialy Increased

as tbe pH wa,s eittief increased or decreased, Their

results indiosteit that phosphorus eDiiceatrati©!! iii

soil soltitiofi w&b determimd hy th® aaoant of

labile phospbat© rather tb&n by the solmtlca of ery-

stalline phosphate•

fhe rol© of pliosphoms in fertilising crops '

in mr ccEiatry i^as not properly understood till reaeatly.
it was. geiierall^r believed that ear soils are ade^ataly

• s«pplisd with ^©sphonis because response'to phospfeatic
•jmimrifig had mt -been observed uniforray in all.the

States. , -

SetM C•19^^0> tes reportea that expsrlraents

SDEclttetet for 5 jasrs n& respoos© t© -FgO^ applied
siagly OX" in eoiabiaatioa.. BbvbtbI other ©xperia^ats

esadiieted at different glares <B®rhaiapur,, PattaaiM atc.>

also .no respoase.
. - . - "

Clf^7} psisitea cmt that in mtw States

-• • the lacte of respoase tO' phasphsnis aigbt haw

di20 to- i^r©psr ssthM of- a^llaatioa*

But Babin C1951) Partlmsarathy <t953) aad ©asai

^ ^ (195^) rep&^ted slgiiificaot Inereas© ia yield «hett -

phosphors sias applied ia eosbinatioa with nitrogen.
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Siregar Ct955.) fffsa Infioaesla ani Steadraratna

(1.95?). from Geylori also no response %© phos-

pimtic f©rtlll2^ers»

flgar aad K-andal (1957) not find my

slgmlfleant iaerease in yield cfeieto application of

phosptioms for tlie'fiS'st tferee jeam-i. hut fTom-the

fourth yeai^ oawaMs s5-.griifieaat increase in yield, ms -

reeoMed.

Reviewing the es^eriaersts eonducted iB Fadras

Statet" Mar-iakulanaai (1957)' reported no resposse foi".

.ilce-t0 p^sptenis when applied aloite, but- wteeii applied'

along %rith other mtrients lUce nitrogea ther'© was aa' -

•• increased msponse to ttes© .mitriesits.

fakajlim -gt C1959) rspor-tsd that iacreassd

rates" 0f'phos^li©ras appllestloa-aeeelerate^i tillering

but ifiMfeiteci paiiiele gr©^&»

Venaa <1969) OQtteed sarlsect iaereas.e In grain.

jieM w'aea- pfeosptaorus was applied aloag aitrogeri.^

He als0 foafid t*«st ,pliospli@iiiSt_ applied- alone,

increased the yi©M but tte 4ifferenees. yreyg -not slgEii» •

fisant.#

Ifehapatra C1961> reported .no r©spo"fise to
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€i-9#i') rafeOrteo. tfaat a Xm sappXy ©f

pRGsplioitis ®jppi?ess©a prstei?! -synthesis la plaats^ High

supplies of this eleMsafe increased, the coateats of

OKeleie aeid pfeosplioras aM pteospbolipid ptespliomB#

tfecleie aeid aefcmll^ .pronot-es liaadiog ia rie® a® it

•©Qiitsrols tfee wgstati^® gfowtli tlitowgli prataltt bio^it'aesis:

and reproduetiTe grsvtii ttiroiigti flmeT initistiorj. •

IsMzulsa (1f^) ©Ijsersfea tlmt after flai^eriag

th© pl3©spli©nis eoBteat in the leaTOs and •^ulm begaa to

f.w@ to tb& gmiii.- He ha-B eoncslssded tfeat tlasre is a

^ close Felatlcmship feefe/eea earbi^li^rat© jsetaljolisa aad
pfeosph-onss upfeak©.

fCasai and Asafia Cl96k) rep©yt©(l tImt at aatias-i-ty

.Sol of pfe©sp!i©iiis ifi 'the eutifa plaat was M thm .-graifu

Using isGtepe tlies© workers wmm able to find <Mt felmt

•^-80j5 of the total pb©3ptoms absorbed at each stage of

grmth u&s tmrssloeated to tliQ grain.

Fotti (19^)3 re-^is^^iag the fertiliser •esperi-

mefsts' at the various rice researcb statioos in Itemla lias

repoi'ted a mil response to phosplio'ms-.

r-agl (1965) reported timt tfee average .raspoass

to pliosphoins was 6Til3r imlf that of eitrogen.
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IfefialctJlaiidai and fli^agara^aii (196$) also

mported a ail. to- aoa-sigaificaat response to pliospaoms

at the rate of lbs F^Q^/mm for giiniiral crop-

^Patesiife §t ^ (1965) coacltided that tfie phcss-

phoras absorbed beyond the tilieris3g stage teridea to

aetmsRilate In tb© grain, stra¥ and roots i?itli no

advantage to gw&tn prednetioa..

SriniT-fasulu aM Ps/^ar (1965) their studies

oa the l!ifItiencie of • P aM K oa some of ths qiiaati-

tati"fe etiameters- of tsfo iMtca x jaiiofiiea l^l^rids eo:i3cltideii
s

that pbosplsQnjs has no sigiiifleafjt iri^uenee oa tli©

miBiber ef tillers j lengtli- csf paaicisj pereeetage of

filled gmifts, weiglit of 1000 grsiris ani the srieM of

graio aM Btmw*

Aeeordiag to Taa'iiane ^ ^ (1965) phosptioras

increases tli© mi^er of msber of pmduetiire

tillers and ths yatio of gfain to straw in cereals:.

Salam it ^ (1966) from th@ egperisents coriiSii-

cted at l^^raraana has reported 'the- absane© ©f ©r

effeets for phosplaoms.

Moolanl and Sood (1966) fcurtd that paddr ^ieM

docliaed '»rlth inoi'easing rates of paospfeorus applleation
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and ttils adders©' ©ffijfet wa® t)F applisatloas of "

nltvogen* . '

.. _ Be^lewifig a series of. @xperia©Ets conducted

from 1936 - IfM- is f^sore S-tate,-'Bateja {196l>)' bas •

reported a nil or aon-slgaifleaat, respcsase to phoi^feoms

appliGati®ii,t similarly from the results of •©xpeyi^ats

eoadmcted in .^fedrss State fro® 1959 - 1963- FarlalmlaMai

• arid Chami (1967) haw'reported a aoa-sigaifieaat response

. to phosph©ras bj rise '«rliea. applied tteougb le^sses®

' H

I^festafa mnd. Eurairaj (1967) reported tliat in a

pot experiment eoatocted to study tiie iti-flsieiie® of mrtous

forms and doses of phosphoms-, all phospboriss- treatseats

iacreassd phosphenis uptake by grata feat tfeer© was m-

slgnificaat difference Isetj^een treatments ♦

Park <t967) in fels studies on varietal differea-

ces in mitrieat absorptloit by rise hsis reported timt

there -^as no difference ia nitrogea an^, phospteonis aptalce

by different varieties 'of -paddy In aorsi^, imrisis-'rieti •

or poor sandy soils.

Singh and Pancholy (lf67) CGsaludsdl timt plios-

phortas uptalse iacreased with inere-asiing .rates p!iQS^Iioms

applicatiQfi upto 90 kg/hectare. ' Total phosphoms uptatee

lUQTBasB^. witli age reaefelag a aaxiJaim at harvest.
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Siisgli (i..f6?)'2'spQ2't8dtfeafe p&osFfeoms

ilsstiaa 4M tm BcsiifV gmM m& sbrm ffeMs- aii4 -

•omrnt ft&M attrifeite® in feairtiig total sfeo^ts

Ctfiilefe aQersasea Ith -mi plioBphoms)

fyfiA ©f gi'aifi/<sa^i'tisai. -^slsttis at- Isbs

iattlal l©¥'el mi "^msph^mBy*

ana Iiiestrega (1967) reported ttiat'irt

a factorial e^p©ri»fit$ aitJ^eg^a' aiai ptespbo^iis i^reiresl

•tilleriag-feufc »aae@i the utimber af gmin/^arliead -ia

winter- • fbospfeoms immmBoA-bM nltmgBm clecrea*

sed the 1000. gmia mights- It «-as also stem -ttet feotti'

arid rilty^gea ani. pliosplioyas inGy.essa^^ .yield-wlsleli was-
posltl¥@1^ so^E-elatafl wltU tilleriai" an€> plMit beigtA

aai iiegatilr©3^ mrrelatea witti miml^er @f graiiis/eai?&eati.

toilm al. (1969) fs'oa tfesir atMies'-im tie

effeet ©f f!3©spfao.ms apflicatisa oa wteat found tliat

tlie iae^isei. slgalflean-tty wttti apflfed pii©st^nis

so faafi that ecftteiitS; M.gfetst

at ttie ffl«w«ri3g-afid slB^ stages.,. ,

- Is^had® ilW) baa-cmetettt fcliat .ifte® sMm^

• a slgaifieaiit -fQ.s-ltiT© y@spoiis@ t© fli©s|ite^is sad t^tet .
%Ub plsisfe ixptals# oi" fft®spli0i^s laereasm -tfitii. -tfte iBe:g«as®
ia sad applt®^ ptios'plio^s* Iffceffs- '̂ as a slgaifl^ays'fe



--5-

« 21 •-

positive correlation between grain yield ada the

total isptske of this el^mnt*

From studies oa ttoe effeet of gmaed doses

of pfeosphoTOs ia eoajuction with lime on rice,

Siiseelan. (1969) bss repcrtei that tacreaslsig tlia levels

of pliosp'horus application resulted In Isicreased eonfceats

of 1^2®^ grain aM straw-.

triwari arid Siagh (1969) reported that ptos-

pliate appiicatiosi had positive signifieant re.spQas© on

.^ield, plaat' lieight^ tiller number and number ot grains/

earliead. I^t th©re was no effeet m the wel^it of

1000 graiiis*



MATERIALS AND METHODS

V
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' " immikm aid

A pot eulttsi^ ©spes^^at aas desigyied to

study tm iaanQHee of diffes^ent ImelB of ealcitaia

and -pbosphojras .sepax-atcilgr and la eofabiaafci©ns ©n tli©

grcr^'h and yield cljafactefs, -aS' nell as t!ie raifeflent

uptalce ©od eoa^josttlon o-f two irgsfieisies of id.se» Padraa

and Jaya, fte'details of the ©^rfLsiBiit are foj^lsbed

feelirrf.

1. fai'ieMes - ^1 • «- Padaa

' ?2 « '•.

2* levels oi .ealeium » • Q kg GaO/lia

C, • • 500 . «

" , Oa • m m 1000 «

°3 • 2000 «

3. £ei?©ls ©f ptospliosms • « 0' Jcg -PgO^/fea

Pi « • 25 «

. Pa -• • 50 "

^3 m,« 100 «
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f ile soil used was ooll-^ted f-the kayal

lands attached to thm AgrimXtnml Colleget ¥©llayaiil..

ffee nechanieal and e^ealGal eonpositioa of the soil

ar© gtmn Sm fable I •' -

V
TABIB I Ca>

Wectoical aospositloss of tlie soil used f©r ttie pot

eultur® e^c!rts0nt

Gdai'se sand «"• 37.af.

fine ssfid » • . .

. Silt m- # 9.2I.

Clay • «

TABIM I <b)

Chesiical •ehafaete^'isties of the goil

pH • # 5.3

^istiire • » t.7^

toss, on tgaltioa

• w ©•192I

' , -^2% 0.(^11

. IgO • • 0.153:?

CaO . -% m 0.09^
. MgO' • • o.osai

C.B.G,- • « me,/1Q0 g

hlme . yeqiiiTGfflC'iit « « 2000 kg 'CaO/im.
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Bajptheaware pots ot -mAtorm sis® ©f .6" x 10"

•were used foT the esiperiiseat. Sis kg of tfe© air aiy

SOU was %feigfeed into eaeh pot* lAm at tlie rsqiiii^d

rates ms thmi. aMed, iato.eaeh pot aad latiied H-ell t?ith

th© soil. After' three da;^s the recpired amounts of

PgO^ were also added in the foria of superphosphate#

C16^ ^2%^ * The soil la ©aeli p©t ms then pafMled bj
the acMitioa of "tep yater aad 25 Qsy oM seedllrigs

were planted oa 4.11.1969 at tfi© rate of 2 plaatg/|iot.

fli@ •seedlings wer# raised-fro® medB' obtainea fmm tfe©

Geatrsl Bice Eeseareh Institiite, Gattaek in t^o

se^mta pots. • •

Sitrogea and potash %ime applied in split

doses at tlie rat® of 100 leg nttTOgm and potasl/te mGU

as aaaonSas sulpliate i2Q$ if) ai^ Miriate of, potasfe (6C^

^ basal, 251 as top dressing 20 days after
planting m •26.11.1969 and ths re,i3iai!iijaig-25^ after a

p@rio<a of 20 days oa i6.12.1969.

Controlled, irrigatioa was gl^esi t© the pats

at a iinifom rate ami optiaim ooistnye. conditions '^ere

imintained tteouglicait tlie essperisient.

The pots were k^t, f2?ee of weeds, fhe plants
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€♦ li©M: of straw/pot

7* .Graia-strsw mtie# m&

8. lielglit of tOOO gmitts* ^ - .....

Labomtorr strndles

^ •' .' - • . •

• Chssiesl aaalfsis W tim wtm% ^Aerislst

'both gmia sM stra,w» '^as carfiM' oii't msing st^^rd

.^alytlssl metlioas as gl-v-eu la. Piper Clfjv) aafi

Jaslcsoa (19^7,). ... • •

'fltrcsgea and ptosptems w@r© -deiersiiiad .e®l0ri~

;|t- ^aetricallj' iiaiisg m "Idett Sasisiersd!! -piisits sleetrie e©loil-

meter ±n trifle aeia ®sfeaet»

-• ^ Fotasli ms de-termiaed-'asing an KIL flasie ,

pliotQBiefcer -aad caleias aad Magaasiam hj tkB

titi^attoa metiaoi: as dasci^iled-"by Jae'^aon C1967}'«

• • file data oMalri^ -rfere analysed .sfcatlg^.iea3J.j

aM til© results

->4
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glyen th&- sesnlt mn& tte® ^ treateafc tlie

l(yms% C8«7'). .

.-.In Jmya Cfsl^l© IIX).-^so largest

utiafew of-,tillers C'7.1)- -was obtained for .a ealciiia

.applieatl&u of 1000 leg Csd/lm,. wlieress 'tli® loviest

aii®feer- (6#1> nag ©btsiaed-for'the. ao ealeitia. treafeaaat#

Siuilarli' ptoosptiotus at 109 tg FgO^/im godsend the •
largest mi^m C6*t) of ttllsrs- per plant'anii fch© ;

E€-r& level thw %mmt mi^m C0*1)-» - , '.

of slant- • . ^ ^

f©r fsdtja.tfee j^xtmna fceiflit. of. 66..,7 Qm

i-fas' -dMaliiei -st-afi-a^flicatio^ #f ealeium.-at."2080.-•fig •

CaO/lm.-satl for 'the "-maxliiaiia. telgfet of "#•! ca was

F.^aeliad-|%x'-tlt@ -eal-sitia applimMoa aft lOftO Kg ia@/fe. • -

-flis lonest plaiit i3*8 -em ait#

- 4a' -til© irariQities fcsf* tfiE'©a%B3ats ©f &g

.mS. Q kg Ca§/im. s"'®sp@etli^ly. , Of th®^ dtff#Ma% levels

©f phQSsteias- tried. %tis- asslrajs lietgfet C66.«.5 cmj-^ss

for -100- leg Fp-O-j/te ani miMimm C63.'.f--et)'
fd kg PgO^/tm ifi vmwletf faOaa:* ,f«s^ mrietr-^sys

fb# !i@lg^est CfO*§ .ea) aad to#est i0*-*Q ©m)- .plsttfc

hBtghtm w&m a^taiaei fm apfMsatioiiS ©f' •

%m kg Fg^O^/l® asfi. leg .PgO^/te respeettvelF* ,,
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of eaytieafl

\

" ffe© lengtli of eartiead ia mriety Padaa was

"seen-laflweiiced by levels af cslelua^

phos^honis aM ttei? eoiibina'feions, ; kn applieatiofi'

of 1000 leg CaO/ba gaw tte sasimia lengtli (18.3 ctf)

aad tte 0 level-of ealeiBS th© -ataiiiia (16.$ eaj).
*

Jis foF tlm effect of .pho^tems oa tMs etemater,.

•a lev&l of 100 -kg pr^eed. tim longest

©aitieats Ct8»f'-^a) and the 0 treatiaeiit thB stortest

Cl5*7 CM-).

•• Of the "w^Ttms ImB'ls of, calci«a tried, m

applicatioa pf 2G00 isg GaQ/ba prodmeed tli© loagest

©arteMs t20.S cis) and the ao ealciaa tfestmeat the

showtwst ClBA em) in variety Jaya» As for the -effect

-©f fHosplioKis on tlila efeaimeter PgO^/tm at 100 kg-
gaw- tft© IcKigfest esiflieads Cfit.O -eia) and tfe© U-lewl .

t^e shortest C17»3 ©a) ia tMs myletf.
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fmm-11

liiflttsaee of ifffewest l€i?@ls ©f ealeimm atid fli0§pteriis .on
me gfwtli'etemetefs of Tlm.^ wrietj. ~ Pa4m

GTmith _eliaimeftSFs
libels iisvels "

of . of .

PaOj S?©*of mm" Hetglit - tmgth- of
lila©
l£g/ha.

tillers dtietlTO of saiHbead.

kg/lm • per • plant.•
- ^plafit.' sa CIS'

0 10.0 8.^ • 12.7

' 25 10.1 •• -9.3 • 67.3 '• 16.7
0-

m • 10.1 •8.7 • • ii.5 _l8i1

WQ ,• •- to.d .. - 8.7 • - i6.7 18.6

Imn. 10.05 9.0 m.9 16,.5
» .

^ «9i mt' '-«»'«» m> w

,. ,0 10.0' 9..3 . 0^.0 13.7

fO0
25 9.0 8..0 62.Q 16.0

fo 9.3 9.7 ^•.3 • 17.8

100 '9.0 8.3 66.0 18.2

jim% „ ^ « §•§ - - • §3.8. . ^ Jhl
' •© , 10.1 9.3 •" •; ^.0 . 19.0

• 25 • IS.t 9-..? - 68.0 . 17.6• •.
^ iOOO 50 . "•11.0 10.0 •- 66.3 ^16.9

ioo 11.0 10.7 66.3 19.6
<£ Jlean ^ ^ ^'11.0^ t-2 - JM . .

0 8.5 8.0 67-9 - 17.5

25 10.1 . 10.7 67.0 18.2

2000 50
100

t2.0
• 10.1

10.5 '
10.0 • 67.0

15«7
- 19.^-

ifeaa 10.2 9.8 ;66.7 •• 17.7
mm. -mm ^ m>

«W 4W «». «» «»-
— "

M» «•» «e> 4» ^

• 0 9.6 8.7 - •65.3 IS.7

. Ml
l«¥Sl8.

25 10.3 9.^ " 66.1• 17.6

.50 lo.a -f.7 ' - .63.f • i7.1 .

ido 10.0 9iii.- : - 6§.5 . ^ 18.9

C.B»a%
.rf*8. S.S. S.S. 1.021 '
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- • • , Tmm III ' - - •

laflnaae® of fiiffamnt levels of ealelns aaii plissptioms oti
gr^tli eiaaradters of rlc®., irariety - Jaya

hmmlB •" Q-rc^tti ctiaracta^

^ ©f -
liiM-
feg/lm',

• of

^2%
icg/te

io. 0f
tillers - -
f er
flaat.

. Ho. &f • • •Ifeig&f
©f

plaat
•" e®

laeagtti

earhead

m,.;

, .• 0 8.7 ' 5*3', 61*7 - 15.0 •

•- ,25 "•8^3 6.3 '• -65.3 • -

^ 50' - ^.7 5.7; 5&,3' ^ 18*6

' f •too - ^-3 7.0' •70.0' • -,20.6

Ifeaa „ : :.,--,8.5 . • .. '

© -M. . #h7 16.1

•' '$m
-25 - '9»3 . 6.0" • 67*3- • 19.2

,;5o ••f.3 • 7.3-'" ^ €6»0 18.2 •
1

100"- ' 8.»0 7i.0 ao.J#
.

Meaa -67.7 - i8,..5

0- • • 8.0 • 6.3• , 67.3'" 18.0

•• -'.tOOO-
'25. 11.7 • 7.7 • 72.7 18.3

50 , . 10.0 "• 7,7 68,0 20.7 •
.100 \ 8.3 •6.7' •• 6f.O 21.1

" : ^ tlea»' ' •9:-5 •• 7^1 •• •^69.2 19.5

0... a.9 •7.3-^ 67.0- •20a
v

• '25 9.7 •• .--.^.7 72,3 17.8 ;-
' :-2mQ •50 ., ;• -7*7 . 6.0 65.7 22*3

''im. . 1-5.7 7.7 69.0 22.1
Mean- - • • 9.2- , . . 6,9: ^ 68.5^ .ai-.S

' •HI'
„ 0 -' • ^ •8»3 6,1 65.2^ ••• 17.3.-

25 9.7 •S.7' 69.9' • • 18*6
ImmlB

••'m :- - 8-7- • . • 6.7- 6¥.0 . m9

100 • 9.1 ^ ft.9' •7Q.0 '21.0
' at

• i.^a9$$ lm©l • • 1.S, • S.S,
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(50.8 g/pot) and pOO kg GaO/ha the lowest (39*2 g/pot)»

The effect of phosplioras on this ifarietjr was, however,

similar to that on Padsaa. The Mghest yield of lt-'7»9g/p<3t

vjas obtained fm a pliospliorus application of 25

PpO^/lia and the Icswest (3^»3g/pot) for an appllcatioa
of 50 kg The differences vjere also -statisti-

eally significant« la both,varieties p2^5 application

above 25 'ag PgO^/ha gave' no response..' On the contrary,
phosphorus at liigh levels tended to decrease the yield

of grain.,

2»- Yield of straw

The yield of straw ms not signifieaiitly

influerjcod by either ealciiisi or phosphorus. However,

the results ia Table reveal that th© highc^st yield

C3lf,2 g/pot) if} variety fadtm was obtaiaed for a calcium

application of 1000 kg CaO/ha and the lowest (30*9g/pot)

for the ealciuffi level of 500 kg GaO/ha» As for phos-

phonis the highest yield. (33 g/pot) foi"- this variety

was obtained for an application of 100 l£g- PgO^^/ha and
the loy^est C32<»1 g/pot) for an application of 50 kg

PpG^/lm. In the case of Jaya the highest yield. (^7»3g/pot)
ms oMairied at the ealeiiim application rate .of 1000 kg



v

. 36 - •

OaO/ha and the lowest (H'l e3g/pot) at 500 kg 6aO/ha.

As regards the ©ffeet of phospliorus the •MgHsst yield

(^5-6g/pot) was obtained for the treatmeiit 2^ Itg

ha and the lowest (U2,9g/pot ) for JO kg PgOj/ha»

3» Grain-stray; mtio

i.

The graitt-straw ratio was not sigaificasitly • • - '

infliaeaced by tfe©'Yai'ious treatments. Of the different

leirels of ealclua tried the .rate of 2000 kg CaO/lm

produeecl the highest ratio of 1el8 fdllGwed I.IO,,

for no calciiim^ 1,06 for 1000 kg GaO/lia antd 1,01 for

5*00 kg CaO/lia in irariety Paciim^ Among the different

levels of pliosphorus tried an applieatioa of 25 l^g

PgO^/ha induced the highest grain-straw ratio of 1,22,
Hhereas the lowest i-atio of 1.01 was obtained for -the

no phosphoras treatmeat.

In, variety Jaya tii© grain-straw ratio was found

to iiierease steadily yrith ificreasing levels of calcium

application. For the no caleium treatisent the ratio

was 0o86 increased to 0«95j 1.01 and 1-,20 respecti-

•^rely, when caleind was applied at the rates ©f 500» 1000

aad 2000 kg GaO/ha« The effeet of phosphorus on this

mtlo vfas not so regular* Th^ highest ratio of 1 .13

vjas recorded for a phospaorus application of 25 leg PgO^/ha
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aai. tfee l©*f©;sfe fm aa appllcsati^ of 50 kg •

Weigfat of tttonsaaa gratas .

: fhis ehamcter i^s sigaifloaatly Inameaeed

treatffieat la teth'mrietiea* •' In" i#ari«ty f Mm tte -

liigbest Meiglit of -20.8 g f©r 1005 grains wm oMala«3S

for a ealeiMm^ai®liGatiofi ©f 2000 %g GaO/ba aad fee

. lowest, weiglit .©f'l9*6 g forMOOO grains was- for a

ealciws appliQatioa ©f 5® kg 'C-aO/iaa. la tlie, e&se of

phospfaonis tm weight of grain stB^Uy-

' with Inereasing 'rates ®f fbosfboms applicaticja.^

flats th© 1000- gi-aiii weiglit iaereased ftmk 18.2 g' for

th© m ptosplioras treatiaent to' 2t g app3.iea»

tlm ©f 100 kg PgOj/ba 19.'6 i ^02* ^5 %%/
te and 20.8 g for 50 Isi ;

In ifarletj, ^aya th& %feigiit .grain" iaeimsed

progrsssi'^®ly- ifitfe iiiereased applicatioa ©f ealcim..

•ffee weight of tkoasafifi grates was 1f.3 g a©'

ealcl«^ treat^at wMeh increased, to 20..0 g for an

applieatioa of 500 kg CaO/te, to 21-.2 g for lOOO kg

CaO/lm ami to 22,5 g for 2000 kg-0aO/ha. The Mghest

walgiit of 23.7 g for 1000 gratas wma obtained toT thm

plsogphonis applieatlott ©f 100 'kg FgO^/tia and tfe© lowest
weight of 17.1 g foi" th© n© phosphoras treatsenfe. -
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fABLS 1¥

laflneaee of different levels of Itmm aad phoaptionis
©a yield ebameters of riee 5 variety » Padcm

toels YI0M etjayaet.trs
of of Mtsof Gmie-straif Vt. of

lias grain str&i ratio 1000
kg/te g/pot g/pot gr|tns

0

500

1000

2000

All
levels

G aTj'oS*'fc

0 31 »8. . 31«B t,00 18,6

25^ 37<,1 1.05 . t8,.5

50 38»6 • 29.3 1«31 21.0

100 • • 3^«8 32.7 1,06 ' 21-.8

Hmn • .'2^^A . 32,2. ^ „ „20,0

0 29.9 33.0 16.8

25 , 33 .»2 29*3 • 1,16 19-<.8

50. 26»$ 25.3 0.^1- ". 20.7

ioo 32.h 32.B , 0.99 ai«3

leaa 30.5 30..9 I0OI 19.6
tgb, ^ aa

0 36,7 33 «2 1.06 ii«5
25 • 39.06 33.3 • 1.17 19.5 •

50 32.9 36»3 0«90" 2O08

100 36a 1,05 22»2

Hean ^ .35*7^ „ ^20.2
" 0. 37»0 " "i«oi
25 14-8.2 33^5 20,5

$0 32.2 35«0 0.97 20«8

100 ^•0^3 33.2 1,21 22 06

Meaa iiOA 33 »8 1-,18 • 2O08
« --a. »«•<»«» «» «• W «» «»

0 33 «8 33 oO 1,01 18.2

25 39o7 32«8 1»22 19.6

5Q • 32»6 32.1 • 1,03 ^ 20»8
100 35«9 33 «2 1.08 21.9

!f„S. . :l«So IhS. 0.715.



. 19 -

' - 'Tmm ? ' •

Inflaenee different 'levels of lia^ sai pliospiiortis
on yl@M- diameters &f mrlety - Jaya

• 9f ^ -of
lime F«0^

ki/te

fiaM cteameters

Mt. ©f
gxmia^
i/pot

Mt. ©f
atimw

g/p9t

Clraia«stm¥
mtto

Mt. Of
tooo

- .graias
• g

" 0 •38.3' li©.5 0.95 16.7

a
25 m,2 5V.2 • ^ O.fO .20..8 , ,
50 . , 32.5 "^9.5 ^ 19.0

100 M.S. • 0-.98 2a.6

- - . ^ A . 0.86 •J%3
" 5 ' 31r^"""i?!?" "'• *"""©185 "liJ * '
25 -lfO.3 ii-6.5 0.88 -' . 20.5

500 50 37.3' 38.5 0-.97 18.3
100 W.5 ^2.7 1.11 22.7 ^

Mean 39.2' M.3 0.95 20.0

- 0 • 0.97 - ih'^0

S5 56.5 ^5.3, . • 1.32 26.3
1000

50 36.6. ^3^2, 0.87 20.^

100 H8.5 9^*f. • 0.8S 2^.1
fleaJi 50^.8' ^7.3' 1.01 21.2

2000

All
lOTels

GolfwS.'fc .
5|. le^Bl

0

25
50 -

10©

Mete

0

25

• 50
100

h9S. -

30,0'

h6S .

h?-.9
3h.J
h6.0

• 8,6^

.k8^2,

36.B •

iia.s

38.r

ii-3»2

h5.6

h2^9'
%,5

i.s.

lAO

0.72'

1 .20 •

1»09
m «m «

0.95
1.13

0.83
I.Oii'

• U.S.

19.2

23.3

19.9 •

27*3

22.5

17.1

22.7

19.^
23 <.7

3.68
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Howe^ert 'for aa appllcatien of $0 .kg

thousand grain weight was 19.-? g as eompared to 22.7 g

for a' lower level of phosphorus application via.,

25

G. MI,JISaAI. C0I-:-POSIfx0^f OF WLPM

Data relating to the mineral composition of

-plants for tbe wriaas treatments of calcium and phos

phorus are given in Tables fl to IX.

1. Nitrog:en

In variety PadEia the level of nitrogen in

grain is seen to be significantly influenced fey the

various treatments. Of the different rates of ealciuffi

• tried an application of tOOO kg ObD/Iib has given the.

maxiaaiffi level (Q.716 per cent) of nitrogen in the grain,

and an application of 500 kg GaO/ha has given the

siininsiE cent)- Of the diffoi'snt Isvels -

phosphoxus tasedj the rat© of 50 kg has prodiacod

the highest lev©l of nitrogen in the grain CO.69S per - -

cent) whereas tte lowest level (0,670 per eent) was

obtained for, no-phos.phoras treatsi®?it* -la the stra^

the level of nitrogen was not infliaeneed by ealcius

applieation. Howover, tfis highest value of nitrogen
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esat) WHS ebtaiaet tm m eaieins

ef lOOQ kg CaO/te and ttm Immt (0.637 per seat)

fQT %Ub'sm ealelmai -As regards pliiispti©rtts

tte mxiiaim level «f 0.-^7 per cent aWii'ogea ia tli©-

straw Mas ofetaliie^ for a phm-p^muB -applieatlofi ©f,

fOO .kg FgO^/lm asid tb® Qifii®im ©f per cent alts©-
'geis for an apflioatioa of $0- Mg fgO^/lia#"

'la mfiety ^aya tlie levels altrogea in'tootla

tbe gmif^ and .straw were 'itifliseneed slgnifieaatlf^ bj

tfee various levels of ealclm appllM# As tfee of.

•edlcitiffl was inereased fVoai 0 t© 2000 feg OaO/lm tb©^

-fiifcrQgett eontent als© luereasM ^progressiirely ff@ai

0,.'736 pey ©©at. to Q*?B9 p©f' cent in tli® "gmia ant fr«

0.670 per ©©at t© 0,723 per cseat ia fIs© stmw.

SimtlsylF tlia rate of pliasptems application also '

iaatfeneei tlie level of aitrogea in tU© grain, "fte

higliesfe level ®f-Eitr©g©tt In tte" gmia (0.®»-7 per eeat)

ms obtained for-a pliosftems applieatloa of 100 kg

aod' tti^ 'l€ia©st w^n® (0.6^ fer omt) was for

"fcfee n© ^li©sptoiiis •feFeatseii'fc. Bat ia styaw ttioagls the

aifcrogea lewl "CO.,75l per eent) Mas seeuFed

at tlie ttig^est mte of ptosptorus applieatioE C10O fcg
pgO^/iia) t&e sintssam (0-.665 per cent) i^as for
an applieatitsa of 59 feg



X

- i^2 -

2. mmnh&rm..

fbe eontefits of( ^©tb grsln aB%i stwrn' tn

tiie tw© mrietles were iafliserieeti sigiilfieaetly fey tbe

tFeatseote aad ttietr Qsnbiaatioiis#

la vaTlety -Paigs Cfam© ?I> it ms; seen, ttrnt

as the leirel of ealeim iias inerease^ froa 0 to 1090 &g

GaO/!ia tlier©-ms a sorrespoadiog iesTeas© in th© ^2®f

©onteat of the grala 0.315 per cent to 0*h^f f©r.

eeut. Of tlm various rates ©f ftiosptei^s tfiet tte

Mg&est a©se. 100 Ig' fgO^/ha rmnlted ia '
Mgliest PgO^ eontent per eeat) ia tHe graia,
i^hlle the losrest FgO^ C0«3-1i pei?- csafc) Mas Gtotained
f0r an application of 25 Ug PgO-^/Ua. -But tl^ mmlts
ia fafel© ¥11 slicing t!ie -mmpmlttm of str^' repeal •

tlmt the levBl ©f phosptiQiiis :ifi_ stmw wm fpsctio^ly

iiaaffeeted tiaa •vai'imi® ealcitts and pli®splKstus

treataeiits. • , " • '

fit© teflu©!iee of mrloas treatments „

esleim® m Wm ^©spteitis e^ateat ©f the g^aia and

stmw in Jaya t#as^ siffiilaf to tlmt ia Pai:iaa«

-Of til©- imrlmis- rates of <saletoa tried an applteatioii

at. th& rate of 1900 teg 0aQ/lia pstefiiieea tim .bigliest

lewl of ia tHe gmia tO.W fes* eeat).
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ffe© phosplioiiis eofitent teniSesi/t© deereage ^bo.feti at

%|j© aad X©^©ls ©f cslsisi© appH.os'fci.o?!:*

Hoarder, ttie afplication of-itiospfeowsdesalted'in, a

progressli?© ifi^i'sas© iJi "fc^® of l*ti© grsCn •

froffl 0.332 per'Cent t© Omh97'̂ &T aeat wtm lasrease-d

applieatioa of•• tMs ©leseat fmm 0 t© 100 leg FgO,-/tia.,
flie iafltt©sc© of caleia® and pfiosptems- a^lieiatloti

on th& PgO^ eoatent of stmw- in Jaya-was^ siaito-t© ,.
that in Fadaia,^

3* totasa-isiB . ^

fi®f©fisiiQ@ t© fables "fl and WH ©liows tlmt'.tti©

leml tbe grsia-ia'myiety-Fadm was iafitieiseed

sigaifieaatly W ^hosphQmm aad to ttm Btvm W ealciii®.

fli© 1^0 Qoateat- '®f gmia tma@a. to decrease- witti •
lnGmm@,SM tte rise ©f ealeiii® altlioiigli

the. Sifferences wem aot signifleant* flM# tte ttgtest -

-vsOmb of pm- mn% %Q la the grain was ©stained

for til© ao ealetu® t.reatfoeat aaA tli@ lowest iratoe

Co»^0 p®T e@at) wis se&it&d at tli© 2000 fef CaO/lia

-As regards- tli© iisfltieiMJS ®f 0b©spfe©ms tbe

bigliest Iw@l OJi-5^ pBT^cmt -^0 is tfa© grata ms

.©btained for' tfee a© pliosplofas treatiisat %rtiieli deei^ased

t© 0.390 p®r ©eat sfeen the ptKisptems- af^pllcatlcm ;ms .



raisad, to 50 kg PgO^/lia. ffeereafter, tlie KgO eoatent •
shwed a slight iacreas© when the rat© of appli

cation vjas ioereased to 100 kg FgO^/ba.. flie effect
of ealciiaia on IgO eonteat of s'tyaw ms sigolfleant

• the relatloasMp being reciprocal ♦ fhe effect of

pliosphoi^sj thmgfei ntot significant, was also foimd to

'• 'toe Similar., •

la variety Jaya the K^O content of grain

was Influenced significantly by calciiim. Mith increased

levels of caleitiffi application there 'ias a deoraas© in

the percentage of tliis mlemnt in the grain, fhe

effect of phosphorus was not, howeirer, sigaifieant.

•In the straw also the effects of ealieiua aad phosphorus

on the KgO content were similar to those in the grain. .

GslciiiiH!

k perusal of tli® Tables ¥I to IK reveals that

- the CaO content of the grain of variety Padma was not

significantly influenced the different treatiaents.

Howe¥erf the highest le"^el of CaO (0.719 per cent) nas

noted for a calcium-application of 2000-kg CaO/ha and

the latest (0.588 per cent) for the no calcium treatment,

•^o regularity was noted for tl^ effect of phosphorus on

the GaO content of the grain. The effect of ealcicus and
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ptosptiosns m tm feaCJ eootest the stmir -^as -^s©.
similar. - -111© Mgtest 'OaO- coatet Cl*033 ®©at)

I ' •

was obtainea for the Mgli©st Imml &t mlcMm appH-

cation aad ^!se' lowest 'y®3.iie C0»^f5 psi* o©nfc)

S9Giir©4' 'feb® ao •calci'Qis As regards

the InQsence' of phospboras' tl® lilgtest le¥©l ©f CaO

in 'tHe' straw was obtained for a?i spplloa-tisa ©f

25 leg ^2%/^ ^ XmBl .(0.856 par eaat)
for tli@ no ptesflionis ti"eatae.at-,.

In mr-iety Jaya also ealeiua aad pliosptioftie

had. ao sl-gnifleant inflame©' ©a tfee Q&O aoatent of

graia, Thm Imel of CaO in tiae .gmifi fro® plaats

'gro^Q- la tfee •iinXlraed soil ms ^e^en Mgter ttea tliat

in plants gftswa ©n soils lised to different •l®v@Xs..

As regaMs fliosptoras tlie level ©f CaO •

" CO0878 pes* eoi3t),,in the gmin was-oMained for a

phosphorus applieatioa of 25 ..Ig P20^/te and tli® .
l©w©st (0.786 pey, eeat) was f®r aa apfllcatioa ot

59 Mg fgOj/lia. .A. siailsr trsaS i#as aotieed for the
SaO ooriteat ©f tfee Btrm ©f mri@% Jaya for-tlie

•various tr@ata©at.s of ealei»« pfeosptowis.
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ftie MgO content of grain in variety Padiaa

(Table ¥I and ?2I) was significantly iriflueaeed by

ttie calci-oia and phosphoiias treatments. The highest

level of MgO (0.15^ per sent) was reeordea for the

highest le-^rel ot calciiam applied and the lowest MgO

content (0,139 per cent) uas noted fox th© 0 level

of calcium application and this difference was ' ' •

sigoificant. As regards the irifliience of piiospliorus

It was noted that the coriteat of MgO shov;ed a tendency

to decrease i^lth iacreased levels of phosphoras

applicatiorio B-ata in Tafele VII shm that in variety .

Padffia increased application of calciuia resulted in

increased levels of MgO in the stravj. As regards

the effect of phosphoras It was seen ttiat the highest

'HgO content •(0.»190 per cent) la the,stray of this

"Variety was obtained for a phosphoras application of

50 kg PgOj/ha jmd the Iciest ^alue (0.155 per cent)
for the 0 level of phosphosnis application.

The data in Tables ?IIX and .IX rei?eal a

similsr trend for the influence of calciu® and phos-
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pboms m the KgO eoritGfi%,of grain aaci straw ia

variety J'aya. Tims ttie Mgliest valne of %0

eonteat (0.2^5 fer eeat) %fas noticed for the 2000 kg

OaO/tia. lewl aai tte lowest ml^ie C0.t99 per ceat)
/

for tti8 $0Q kg CaO/iia le^el. As regaMs ttie

effect of ptiosplionis it ms noted that tbe bighest

KgO level (0o239 per cent) ia ttia grain was

©•fotaiaed for tlie ao plaesflionas treoMmnt and tti©.

lowest le^el (0.205 per-cent) for tfee ptosptoxiis

applieatioa of 25 feg PgO^/te. Tlie effect ©f tfee .
^ayioiis fcrea'fcssp.'fcs Qti tli© MgO- Goiit.©ii^ ©f strai# S.a

•variety Jaya was not statistically signifieafit..e

SoMeirei'9 tli® Mgtiest HgO coaieiit (0^163 per

iras noted for a caloiiasi application of 2000 Isg

G0.O/ha, aeid tlie lowest lei?el COol^ pe^ ceat) i^aa ,

otstainad for the line tre-atasat® tCtiB effect of

pliosphortis treat»at ©n tlia MgO, eoateat of straw

in Jaym was also not slgaifiGanfeo. Hcrrfeverg tlie .

higtiBst MgO eenteaf CO.163 eent) was obtaiasa

for a pliesptioras application Qf2$ kg FgO^/liag
the llgO eo.fiteat ©f straw for %lm other phoBphams

treatn^Ete feeing less ttiaa this figure«
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X

of different .levels of lime aiid phosplionis on
coaposltiom of rice -variety •» Padma Stray

i®wls levels Cdsiposition of plaat mterlal. - s%tbw"qI- Qf (oven - dry basis )
liiae

kg/ha
^2%
kg/ha fS ^2%-

per seat
KpO , CaO HgO

0 0.605 O0I5O 1.0^+8 0.709 0.163
25 0.^1 0.162 0,976 0.900 0.17^

0 50 0.651 0.165 • 1.168 • 0.908 0.155
100 0.653 0<,169 1.2V0 0.863 0.11^9
fean 0.637' 0.161 1.108

ma ^ «»

0.8if5 0«161

0 0.619 0.130 1.216 0.858 0.1^9

500
25 0«628 0.161 0^968 0.979 0o205
50 0.655 O.IM 1.176 0.975 0o201

100 0,773 0.163 1.151 1*053 . 0.159
Meaa 0,669 OelifO 1.127 0.96^ 0.178

0 0.692 0«lM 1«208 0.971 0.131

1000
25 0.652 0.163 1.255 1,016 0.196
50 0,687 0.131 U200 0«90V 0.201

100 0.800 Ooi^9 1.088 0.90^1- 0,191
ISea« 0.707 0^1^1-6 1,188 0.179

0 0,638 0.1^6 " I.09S 0.902 " oil89
2^ 0.603 0.159 0.928 .1.087 •0.182

2000 50 0o.#^0 Q0I39 0.852 0.896 a^2h^
100 • 0.763 0o1^2 Ow966 1<,157 0.219
Ifeaa 0.665 O.lif-7 0.950 1.033 0.207

All 0 O-.63S Ooi%i 1.1^5 O0856 • 0,-155
25 0»631 0.161 1*032. 0«995 0,157levels ^^520 0^923 0.^90

100 0'.7^'7 0.el56 t.105 • 0-99^^ 0-180
Ki

51^ I.S« 0,007 0*2h0 0.163 0.003
level
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X

1

5% «

tmm T£

InflHsnee- of cSlff^reat Impels of Itee and pbosphoms
OS eoftipo^itloa ©f Ttp& variety Jaya

1 Ooapositloa ©f plant aaterial - Strawj.e^els Lewis, (o¥eQ«43-f Msis)

lime
icg/lm kg/lm I

per

%% ••
cent

W^Q CsiO

0 0.632 0«1S4-O 1.392- 0.859 0.121

f% 25 d.o67a "0.162 1.<.000 0.979 0^168
u

5G 0-^Bm 0.171 0^920 0^902 0.133

100 0.727 . 0.172 1.011 0.9^ 0.1^4-5
Kssa 0*670 0.1^ t^ZS9 0^911 0.1^2

Q 0.659 ' 0«1M 1^320 0o908 0,.%6
25 0®696 -O^lil 0.98^ •0.9Ol^ 0^15^

• 50 0«160 - -U360 0.900 0*193
1Q0 0.<,7^5 0-,l6f -1.2% 1»087 p,1%6
Ifean • 0.891 0.1?8 1-230 ' 0.^-9 0.161« « « 0,711 O^l^l -i^^hh 0»896 O^iii
25 0,736 0.150 O.a^Q 0«900 . 0«1^5

1000 ^0 • '0.663 0,151 1«232 Oe979 0^1^-6
100 0*752 -0,162 I0IO3 1..016 0.1^
IfeaE 0»7i5 0«151 1,080 0»^? 0.150

0 . 0.-699 • ' 0»t28 0.979 ' Q.1|9
25 •'00.729 0®159 0«82ii- I.CH5 0.«187

2000 .50 ' Oc.68^ 0.1^-3 • 1-039 0»1^6
100 • - 0*779 0.161 0,968 0«-979 •
mm 0.723 0-151

0 0,675 0-139 . 1-^96 0»910
'All 25 0.708 0.158 0.912, 1-^-0 0,1o3,
levels' jQ 0,^55 • |«|e2 0.158

100 0^751 0,.t66 1.1-o8 .0„99?. 0«1a2.

Il^iewl •0.017 0.006 0<»108 l.Sa- fl.S.
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p.," Of iOfsmiTs

flae data f©r tfee total mptafe® of t-he differeat.

tmtTlmts (©alculatea'ms so sany g/fat) hf riee as

influeneefl hf tlia vmtms- trmtmeats, are ftiralsliM

ta fafeles X and El,

1* CTo'take of

It ts obs©fv«d from fable X that thB uptalce

&£ alteogsa By "Variety Paclisa was aot ifil'l'«i©aceS..-'6j

the different le¥els of ealeittii or pliosplioRis tried.

But of tMe a Ifrepeat levels ®f ealeinia applied-9. tlie

feigtiest le^^el ©f 2000 kg OaO/ba resulted ia ttis

maslaaaai tjptake of altyogen (0.505 g/pot) followed In

oMer by thm treatments 1000 kg GaO/ha g/p©t)'
0 }cg^0ad/ba g/pot) aad JOO leg CaO/ha C0.^12 g/
pot). As regards tte differeat Immls of ptesphoras .

tried an applieatioa ©f 100 m resulted in'

tfee mairi,;m3ia 'ttpta.le aitf©geft' <0.^9^ g/pot) and tlie

0 levpl in tte mlnlmm C0..^32 g/»ot).-

In Jaya (Table XI) •also thB same-

fcr@ni-ms miatalR©!!. ffee Mgliest uptalse of oitr^gea
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CO.fgf=g/p«ot) was obtained fox' the t#00 kg CaO/im

leirel and tlie- lowest mM© CO.592 g/p&t) for the

applioation of/JOQ kg. CaQ/ha. As regards, tlie .

infliiefiee of plipsphorus on the uptalce of fiits^gen

it was aottoed. tlmt the ..iiaxiiaiia uptalst C0»^3, g/pot)

u&B for an applicatloa ©f 100 kg

lowest (0«560 g/pot) %ias for an applicatlori of 50 kg

PgO^/lle!.*

2» of nhosBhoras

X. • , ^able 1 reveals t'aat the uptake of

variety Fadiaa was sigaifieaiitly ,inflti©ae©d hj llalag.

fli© saxiMtia laptsifee (QoSOj g/pot) was dbtaiaed toT t&e

aBplieatioa of 1000 kg CuO/tsa and tlie lowest (0.159 g/

p®t) for, til© appllcatioii of 5Q§ kg CaO/lia, Tim effeet

of pliospli©stis application on ttm iiptalse ©f FgO^ hj
w&Ti&tj Fsidjia mt sigiiifiesat sltlieugb tlie uptake

fesfidea to iaerease sliglitlF witli inoreased applleatisas

of tfels el©HS3at«

• la mrlety Jaya (Table -XI) -tlie iipt-afe ©f

PgO,::j was sig«ifieaiitly ta-fMeaeed. W dttfment
tm&timntB* Of Vm dlffereat lewis of calelim trle^

tlie falg-hest uptake of FgO^ C-0»2f^ g/pot) was obtaiaed



- „

for a ealcina application of 1000 kg Ga0/lia and tte

lomst (0«20^ g/pot) 'iv'ss secured at tlie liiaiog rate

of 0 kg CaO/ha« As regards the iiifltiefies of phos

phorus tlie maxifsaii uptake (O,30& g/pot) was

for a phosphorus applleatlon of 100 leg P^O^/lia and
the lowest (0»i97 g/pot) was for the no phospliorus

treatment.

'Uptake of aQtaasiaa

Tha data in. Tables X and XI reveal that the

total uptake of E^O by-the tmo varieties uas- not . ^

itifliaeaced by the different traataeais ©f calcium aad

phosphorus. Ea^over^ tlie general trend was for tlie

iiptake of KgO to decrease with intcroased applications

of these elements,

' Uptake of caleiuri . .

fhe data in Table X indicate that the uptake

-of CaO by variety. Padsia was iiiflueficed signifiaantly

by ealeiuiQ treatment« fhe highest uptake of CaO

(0.637 g/pot) was recorded at the higtisst lei?el of

calciiiia application , 2000 kg CaO/ha, which was

signifleantly higber than the uptake at the 500 leg



. /

SaO/lia imml 0JSZ g/pot)* te t&e

Mglisst ^^talse ©f CaO ^pot> i^as ©Maiaet_ at -a

pliosptioi^is a^pXi^tS.©® ot tCSO wtocfe was- not
signlfieaatly mtf&TBmt fmn tb© tipfcake at tte

'levels ®f gliosp&ofas apflieatten. „

Xa vasletf laya tHe appliesti®! of e^eius

ms^ ph&BphoTo.s "WBB fmul t© hair© as stgaifieaiit effeet

on- tti© -aptate of SaS 'the flaats.

$--» of BagieslTO - - •

t . *•

fli© uptake'©f ms Indiseaeei sigalfieantlF

by-til© applleatloa of ealciiaa aad phoBpmrns tn

Pafiraa. ffe© -mxiiiisi ti.ptaMe-CO^ISI. i/p^t) ms obtsified at

tte llaiRg mt© of 2000 Isg €a6/te aad tlm Immt tO»101 î/
p0fe> fof a llntag rate ©f 500 Kg GaO/lm mMcIi was fi©t
signtfieaatlr diffeTeat from tte liptafee of at the

©tliei' ter© rates ©f 11a© affllsatloa* M rsgaMs tte

effeet of ptosifeosu#* tte Mgtest tiptak© ©f %0 was

seonred at a pliospliofiis application .25 kg

the lowest C'0.106- g/pot) af tte 0 mt& of pHosftems

applleati^a which was mt slgaificantly diff©F©at froa
thB values for' the otter two mtes^
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msm XX

Xrifliieisce of different levels of lime and phosphorus
on tiptake of matrieats by rise mrlety « Jaya

Lm^l Level Opteuce of matrieats g/p©t
of of

t^g/to 2 5 2

0 0*^98 Oal57 0.821 0.650 0.109
23 0.677 0.2U9 0.863 0,989 0.21^

0 50 0.581 0,18^4- 0«915 0.701 0.1^5
100 0.667 0.218 , 0.853 0.737 0-121
ffean 0.^8 0.20^4- 0.858

0 OJ*$B 0.163 0.^2 0<^592 0.1^?
25 0o629 0o229 0.667 0.7^ 0.1^0
50 D«563 0.206 0.739 0.665 0.132

100 " 0.718 0.788 0.831 0.llf9
Hean 0.592 • 9.233_ 0^709 0.70^-

0- 0»652 ' 0.239 0.753 0.6&? 0..165
25 0*779 0.295 Oc686 0.^ • 0.168

1000 5'Q ' ^-253 0*722 0.726 0.161
100 0,819 Oo392 G.837 0.927 0.191
Meafi 0,70^ 0,29^ 0.^8 0.8l5 0-171

""5^227 O-iig 0.879 0.206
25 0.631^ 0.219 0A92 0.7^1-2 0.171

2000 50 0.539 0^165 0.625 0.722 0.12if
100 0.689 0.277 0.589 ' 0.737 O.189
m&a 0.639 0,222' 0.58^ 0.770 2'!!«.

0 0^575 0.197 0"711 0.689 0.157
All 25 0.680 0.2^^8 0.677 0.851 0.17^
lewis

100 0.723 0.305 0.766 0.808 O.17I

5l^eSll II.S. O0I72 M.S. I.S. I.S.

X



s0>r0c12t9

o6

»o
.

o

U
PTA

K
E

»N
^/PO

T

O

_
!
_

O

—
I

•A
e

<

!
1

1
j

1ats
i

1
•1

&
t

i
p

»
—

/

•0>0I>

*4I

N

V



r 5 m r 10 0 n 0) •0 z p

>

5
-

w
.

o

s-

o J

9 u

-U
PT

AK
E

IN
^

/P
O

T-

o

_
1

_



- 58 -

TABLE m

Cation content of rice for different levels of liae
and phospliorus variety - Padsia grain

Level
of

' calcium
kg/lia

tevel fse /100 g
of •"

kg/ha

KgO . CaO Total

i
0 %B' 1?.2 6,6 33

0 25 9.8' 20^0 7.h 37.2

•50 9<>0' 22.8 6.8 3S,.6

100 9-2" 2^,0 . 7.0 ho,2

500

0 10.0 32^,0 8.2 50.2

25 9.0 22.8 8.2 ^0,0-

50 8A' llf.8 29.6

160 8.8' 21 .U f.h 38.2

-- 0 10.0 17.2 7A 3if.6

1000 25 9,2 18.8 8.2 36.2

50 7.2 • 22.8 7.0 37.0

100 9.8 , 20„,0 6.6 36.^-

0 8.h 30.2' 11.2 14-9.8

9.2 22.8' 7.6 39.6
2000 50 8.8 • 22.0 6.8 • 37.6

100 9.0 28.0 6«G ^3.0
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TmM XIII

Cation eontsat of riee for different levels of llae
and ptiosphoms mrlety - Psdiis str&M

level
of '

ealeitiia
kg/ba

Level WB /100 g:
©f

PpOg
kg/lia

KgO CaO HgO fotal

•0 • 22,2 25.2 8.,2 55.6

25 2-0.8 32»0 8.6 61 ,h
0 JO 2h,B 32.a 7.8' ^ ms

100 2S»h 30.8 7A m.6

. » ^ as OR «» «e*» <« „ - • . m tm

0 26.^- 30o0 63*8

500
2$ 20,8 3^o8 . 10,2 65»8

50 2^+,.8 3i».,6 10.0 69 A

100 2U,2 37-6 8.0 69 »8

0 26.2 3^.6 6.6 67,h

25 26«6 • 36.2 9.8 72.6
1000 50 25 32.0 10.0 67.h

100 22 «2 ' 32.0 9.6 63.8
« „ ^ ^ . - » ~ - W ve» 4» OtrOiM

0 S2.2 32.0 9A 63.6

2000
2$ 19.8 9,2 63.^

50 18.0 32,0 12«S 62,2

100 20.8 . ii-O.O 10«B 71 e6
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Cation content of rice for different levels of lisie
and phosphorus T/ariety - Jaya grain

• -Level Level

:x of of
; - " calcine Pp'̂ c?

-ks/te «fv

me

CaO

/lOO g

]%o Total

s
Q 28«0. 8,2 50,6

0 25 1V.0 , 32.0 12.6 58,6

50 15^0 28aO 12o2 55.2
- 100 • l^-l-eS 11.^ 57.6

0 mo 26.8 1^.2 52..0
! \

~ - 500
ii

25 10.6 31 oO 8.8 . 50A

50 13.0 • 31.1.0 8.2 52.2

r " • 100 •• • 10.8 28.0 . -8.6 h7,h

0 10e6 22.8 10.6 hh,0

1000 25 10o8 33.2 9.^ 53.^-^
' 50 • 10.6 31.^- 12.li-

100 10,0 28.0 11,0 ^9.0

0 9.6 30.8 lW,6 55.0

2000 25 9.0 30.8 10 A 50.2

50 9-6 32.2 10.0 51.8

100 - 10.0 '27.8 _ 13.8 51 »6

X
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fABUi X¥

eat5„oii conteat of rice for different lewis of llsse
and phosphoras \'ariety ~ Jaya straw

Level
of

Lei'el
of

me /too g

calaius
kg/ha

^2%
kg/lia

KgO CaO Total

0 29.6 30.6 6.0 66.2

0
25 21 «2 35.0 8.ii- • 6H.6

50 19^ 32.6 6.6 58,6
100 21 .U 32.§ 7.2 61.2

0 28.0 • 32.8 7.2 68.0

500 25 20.8 32.6 7.6 61-.Q

\ 50 28.2 32.h 9.6 70.2

100 26,8 3B.8 •7.2 72.8

1000

2Q00

0 2U.2 32.il- 7.6 &u2

25 18.0 32.U 7.2 57.6

50 26.6 35.0 7.2. 6-S.8

100 38.0 7.6 69.6

0 iy.^ 35.0 8.0' 62,h

25 17.6 37.8 9.^ &k,Q

50 21.2 37.8 7»2 66.2

I'OO 20,0 35.0 8o0 63.0
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la'variety liss^evert tte ©ffeet =of,'

©aleiti-a md ptacfsphoims' ©a tfe t©tal uptafc® ©f" HgO-

was aot sigmifieuit*-

^ !•, €ifioi Bcpimisw® It iiei

' emtidn C0st®tifc-©f tte '^lattfcS'espiessed

as arilli aqiil'^alefits pgr 100 § of .flaat. aateilal Is

presented to fables XXI -

fhe airerage mines f©y gmlfi mM stmw in
!i

mriety Pa«lm *mm 38,2 aM 6$*h se/tOO' -gj wfeU©. tte

Tallies for irarlety Jaya wem 52*t and #!••# ®s/l60 g* •
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In tti© present stuiy -an attempt has beaa

smde to tlie reapoase of two Mgb yieMiag
« ;

mrieties of :ria© Fadma mad t© graced.

doses of ©alaims sad pimsp^ms*- fb© eff#et of" tli©

mrious treataeats on ttm tiptate# of -M, PgOj* ^2®*
CaO. HgO- .tes also studied in ^tail# fhe

resiilts .are-digeasset via raXatioa to th® effect of

tile ira^ions ti^atiieiits oti. t&e gwmth and yii^i

etemetexs otosenred, as well as tfee ©teatcal eoiposl-

tloa ©f ,tlie grain and strm*

Qf tte iiffereat giwfcli charaeters" s^died

f^nlf the lengtli of ^airhead was signlficaatlF •inftoerieed

by the different' Iwels of ealciii® aad phasptieras»"

•filler mmhQTf oaiitoef of pr©to©tiir© tillers^and

bsiglit ef plants m&tb praetie^ly ^naffectei t>y tte-

applieat.ioa of these ©ieiieats.»- .fMs finding is la

sgreameat, ¥itti- tii@ results fepaifted by S.i?lalvasiilii

and PaMar-Cl965) (1965) I^ake-3f-(19&7)»
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the ooly signifleant effect s^tetich the appltea-

tion of ealciua and pliosphorus had oti yield characters

was its beneficial lafluetie© on tb© weight of 1000 ,

grains* fhis ehai^cter ms fcufid to iacrease with'

increased rates of c^ciiiia and phosphorus application.

It is to be concluded that these elements help to

produce more plushy .and better-fill.ecl grains, resulting

in increased 1000 grain freight as reported by feiliyar

(1965) and ?olke and Inostroza (1967).

freatement of calcium and phosphorus has

influenced the eoispositicm of grain and Btvm in the

two varieties t© diffsrenfe extents.' Mhile the nitrogen

content of the grain in variety is influenced

sigaifieantly by the various treatisents, their ©ffect

ori. the nitrogen content of- stims' hias not been signlfi-

cant. But' in mriety Jaya the nitrogen -contents of

both grain and stray- are significantly influenced by

eslcitiis and'phosphbms. fhough the total tipta,ke of , ' -

this ©Isaent is not signifieaatly affected treataeat-

the tread was for an increased uptake of nitrogen with

increased rates of calcitsa and phosphoms application,

this restilt indicates that calcium and •phosphoms appli-
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eatioa: can, better utsai'^atl©!! of nttrogen

^hf plaRts B,B fep©r1sed' %• Earlan atsd .Milites.sa. (1966) •

" fhe ealeliis phosplioras' tfeatffieats ha¥#

signifieaatly iafM^iieed tlie esateat of

gffals aod sfeyaw in bo'fe'li iifficiietiis

mtloa of applied pliospliorws as -a yesialt of listiig

tiEs be@a reported % naay workers. 'I'ti© beneficial

effect ©f lis® is attriteted to.dlfferaat faetors

• 'suQti as ean?@stiiig the soil acidity^ TBmBdftng .

ontrient d©ficietiei©s aad coiitetlag of the toxic

affects ©f certalfl oatioas* ftee resmits 0btaifi®d: irt

• this study do aot throw my adflitioiial ligtit" on tM©

©xaet aaaae^ ia wMeli liae fSimttons- ia aeid soils

but the wideae© from this imrestigatioii teMa to

fairouf the e^istiag theories • Oalsia® at Mgtier rates,

of app-lieatica^ is to repress the -airailabilit^ of

added pteosphoms and this lias l3®ea bomwe cat hf the

rest!lt0-©f the present ste%". flie repressiag -effect

of feigto doses of ealeiim -on a^s©rptioa •of added •pbos-'

phoms hy plants is geaeral^ attrltated to tlie

reversion of readily soluble pli«3sphates to less solable

oaleiaa.phosphates* Tlx© increased level, as well as

uptakeJ €jf p&osplionis by tlie iJlants for increased rstes



X.

of pliosptonis applisation id tsnXj to Ise expected aM

is in aecoManc© with the results repoJ'tea W

'(1963) Fujlwara Ct9^»--) Siagh and Paacholy i%9W) atid

Waphad® (1969)*

ln.rB.TMtj Pafisa tii© effect of calciiia on tise

IgO ©ontefit was sigrtificaat to tfee stmw adt la tte
:gmin. In fcotli eases tiss .relationship, hmmet-t vbb

found to fes rseiprcjsal..* ^li© efi©ot_ of phospliorus appli-*

©ation was els-® 'siEQilar*

Sut -la Jaya- t!ie effecit of calcium on ^0 eQntent

of hoth grain aad straw wim signifleant witti a, restpr®-

•Galeiaii'-iKJtassi'iis relatiotssMp# ^be ©ffeet of-

pfeosphoms m Kg© eontent^ ms .act significant
thongti it sl30ir®d a. similar tmm,. me t©t^ aptaka ©f•

E«0 was also f©Miifi to €ss^as® irltti iaeimsed. xat®s of

ealeiiam aad piiospliofias appllcatiori.. Aeeordlfig to

E©it@im©r.(tff1> when .soils are- iimeS the amllal3.ilitF

.of ioas such as fo| ts g©o©mllr affeeted tfeaagia
ttiex® Is littl€ agree^nt as to tlie aagattud© or m.en

tii&- dif©eticm ©f the ©ffeet., whieto, ia. case is ,.not
eensMemm©-. la tte.preseat stmF»; bewercy,.

ealclus has i^intalaed a d«ftoit® ^aeipi-oeal relatioa-

stilp te ttie aptak© ®f fey tfe© ric© .plaat*
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The increased rates of ealeltaia appliciatioii has

resulted in a Mgh©r level of thls-eleaeat in- the grain

and straw In vai'iety Padsa though the differences Here

not sigaifieant. The sa^^e trend was obtained for the

total uptake of CaO also- In variety JTaya the level of

calciuai in the grain ms slightly higher in the unlised

than in the li^ed soil though the difference was not

signifieaat. The residLts would indicate that one© a

Einisaia le%f©^ of ealciusi in the soil is assured Its

uptake by the rice plant Is indepea^eat of the total

quantity applied.

The-inverse relationship between magnesiua and

calcium,as well as the linear relationship betweea

•phosphoras and mgnesitita in plant mtritloa ar©

geaerally well accepted* fhowgh these relationships have

to some extent been detected in the preseat study the

effect of ealciQffl and phosphorus on the absorption of

MgO has not almys beaa ttniform* The eoaplex nature.

of tte interactions between the various elesents

taking place in the soil under conditioas of heavy

liming and phosphorus, application aight be responsible

for discrepancies noted.
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sBRiaffl: mmmBmm

A-pot mttUTB @x^®i'lia©-at Mas eairied o«t .

to study- the influsnc® of different Im&lB -of 'Salcteia

and pliospliorus' ©n tlie grcMtb,., yteMj- .coaposltioa afid

uptak®•of rmtrlefits hf moieties of I'ice-t PaSaa

and SRjWm. ftie •soli nsed-^ras collected ftm tlie kayal

laMs of the Agricultiiml College, f ellayaal. atia iaad

• a line- Te<p.ir©^at ®f 2000 leg CaO/ba* the levels of

ealcisa studied were Q® 5<50f 1000 aooo kg CaO/te

" arii. the doses of pli©spboras ^r© Ot_ 2^,. and 100 kg

PgO^/fea* il eomplstely raMo^ise^l de-sigii wltli 32,
, trest^fits, mail 3 replicatloas vas lased^ for tte

êxpefimeat. fte reralts mm- sms^rlsM' beloM.

1. Of, tfee fiiffesmt gr.oitftli_cliaraet©rs -stutied' • •.

• msay tl3S leogtfe of BmrhmO, was -sigiilfieatttlF lafltteBeed

hj tb© leirels of ealetos and phmptrnmB^

filler aMl3©r, of pr©d«eti-ff« tillei"s -mA lielgM- •

of plants -mm .fraeticslly unaffsetef by -tlie--spplloa-

• tlcm ©f tties©,@lei®iits ia-to«>th mx'ieties.

2.. file isfluemce of ealeins- and fliaspfeoms oa tte
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Sutaaiai^ of statistical analysis-.grsftrfeli ehameters of ftce
^ariety-Ja^
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tillers tillers

Cvarianee) Cvarlanee)

Height Leagth of
of earhead
plants Cvaria
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fotal he • • » -m « « «
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P 3 « m • • « •' 31.23**
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P X s 9 • • » » # » 5-.^2*
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* Significant at 5^ level

• « at «
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• 1 ." I'gmia ' IstTm J, mti© ,|10OO gmifs

Seiiyee | Vt I (mriafie®) |CmriaQeg)|Cmi^i^e©) |Cmris!ie@)

total ^ h6- ♦ « m • ♦ »-

fffeat-l 15 161,35 ^•09 0.085. ..^8.83*
aeat 1

F 3 h2%-M" • -• ♦ # »- t10.88«*

G'. 3 -•'# • 4k 23,1^^-

F ^ S 9 • • m- • « • •3.36

Mmr 31 109.3f

Sigalfieaat at
♦« • H at 1|, «
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~ SuMsasy of statistical aaalFsis
ehesdlcal eo^osltioa of rise • grain

wriety - Padma

source

Per ceat
nitrogen

Cvaria
nee)

Per seat
PgOj-

C^aS'la- •
Fide) •

Per cent

V
(varla

»oe)

Per cent
CaO

(-varia
aee)

Per cent
T%0

(-^aria
ae©)

Total >5 •' m- • • • «-

Treat) If ' 0.0037 0.0^73 o,m%h^
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F 3 0.G090* * * 0.0(^6

G 3 O#0O8l^* 0.001^ • • 0.0005

P X C 9 o.ooyt** 0.0081 0.00^0 « 0.0013^

Error 30 0.0002 ©•0003 0.Q021 Q.#p82 o.ooc^

* Slgnlfleant at level
tt • at ^ "
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IPpgMDII. ?2

Sniamaiy of statistical Eiialjsls
chesieal eoiipositlosf^ af riee- Straif

variety - Padraa

percent pera©Rt peyeeat itei'^sent .iJereent
Somre© l)f Iltrogsn fUO ~ CaO 'MgO

(•^aria (iraria (^arla C^ '̂aria tmrla
ac-e) aes) . ace) , no©) nee)

fotal he

fT^utment i$ Q^CCke^ •O^OGOfe^*' 0,033 0.002^*

P 3 •• GoOOtO 0.050 •

•0 3 " 0.0006'''* 0.1090* 0«067^ 0,0039'̂

P..2C C .:9, 0^0002 0»016 0.0015

Error 31 0»003^ GoOOOOt 0^0199 0*009 .O.OOOV

-Sigiilfisaat at ^l leYel
'R at ii "
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S-dsffiiary ©f statistical analysis, cli©mJ.cal ceapcssitioii
of ric© - GFaia « variety - -Jaya

Soiiree (vai
- anc©)

i?ercerit

PaO?
Cvari

ane©)

Percent
KgO

(vari
anee)

Pereent
• eao

(^ari
ance)

Feresat
mo

(vari
anee)

fotal •5- *, »•• « « * •

Treati3©nt 15 O^GIoS"' 0^0269^ 0«0E63 O.OPh 0.0061

? 3 0,0^9^ 0.0607 • « * • 0.002^
A.

C 3 0.0062*' 0.058^1- 0«1250 « «- 0,OOU2

P Z C 9 o»m$3 * * tt • 0.0079^

Brrer 30 0.0003 0,00Qh D,om^ # * 0.0002 -

^ V

Sigrriflcaftt at Imml.*
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AppBmm fill

Summary of statistical aaalysls, ehenjieal QompQ&ttlm of
of rice « straw Variety - Jaya

Smme Dt
Percent

I •

(vari
atise)

Psre©T5t

^2%
C^ari

- aaae)

•Ferment
F^O"

Cmri
asce)

Percent
feO

anee)

Pereent
%0

Ciyari
ance)

Total • h6 •€< • ® • • « «

Tr-reataent 15 _ o.oosT ©•ooot'' 0^1127 0.0138 0.0008

P 3

»l»

0.0176 0»001-2 0.2582* • * « ♦

C 3

tfif

0,0066
N

•

0,0003 0.2665 •m. m * <•

P 5t C 9 0.8007 '̂

o
o

o
•

o

0.0128 •-• • m

Error 31 0*0001 0.00-^1 i}»OQh? Q.tOOO , 0.0909

Bigrilfleant at 1;« l&wel^
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X

^mmm %

©f statistical ^ptalte of mtrieats

^aAety •

scarce m

irit3r@g©a

l/p©t
Cmri
©nee)

g/pot

(VB.Tt
aaee)

^0
s/pot
(vart
aa^)

GaO

g/pot
(varl

mQ®}

MgO

g/pot
(ira,ri
ani^)

Total m -» « m-m. mm m • » •

faraataent 15 0*0262 0.0118* 0.0379 O.03f3 0.002$

P 3 mm 0.0296*^ • m 0 • - » m-

c 3 m m 0*0182 • m- m m m m

p X a • • 9 m--m 0.0038 • • #'* ' m •

31 0.0160 0,002^ 0.0210 0.02H0 0.0013

* Slgfiifleaat at le"*?®!
♦«» " « at i:l " ~
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PM1S X

@f calcitis m th© gfostfth of rie© .

Variety - P^iaa

P©t flo* 1 Calciaa at 0 kg GaO/laa

• » 2 ft 500 «

n 3 « 1000 «

« If o SC300 4!

^tATB It

Influence of ealciua on the gro5«ftli of rice

, • ?arietjr - Jaya

Pot So. 17 Galeiua at 0 GaO/lm
« 18 « 500 tS'

ft 19 w tooo a

n 20 n 2000 »
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• •- PMfS ?1I

lafltteae© #f ©a tte rice

fartety - Paim •'

?©t Io» 10 ©aleium at 590 kg CaO/fea

• 11 - w 'wm- ^

fummit

©f Caleim ©a tte o.f T%m

Pet Ho. 27 CaleteR at $0Q kg Qmj

«" • 28 " ,« . 1600 »



^ ,

^ -



m .

'Imnmrnm ©f oa ©f rt©e

t2% ^ / fea
« '•%$ •», . to© »

mAfM Mq» X '

tiOlmmm mM m tlw #f

jTi^.

»!:« i3. mt m

^tft 3^ #« m kg/m



4fl
•j

»•

- .- •

.1

V'.. -iT

S.



vwm XI

Ififluenee of on the grmth ef rice

Variety — Padia

Pot'Mo. t PgO^ at 0 kg/tJS
« •• too "

PME 111

IiifliieEC© of f©n tfee grwth ©f rice

ITayletj - ^aya

Pot 17 Pgo^ at 0
«i 3<| « too "



i"'
r

<n j" ^

^ , r ^

iv.:S.'iv

•v^g^

.--V.

-•jliS-V


	image11321
	image11322
	image11323
	image11324
	image11325
	image11326
	image11327
	image11328
	image11329
	image11330
	image11331
	image11332
	image11333
	image11334
	image11335
	image11336
	image11337
	image11338
	image11339
	image11340
	image11341
	image11342
	image11343
	image11344
	image11345
	image11346
	image11347
	image11348
	image11349
	image11350
	image11351
	image11352
	image11353
	image11354
	image11355
	image11356
	image11357
	image11358
	image11359
	image11360
	image11361
	image11362
	image11363
	image11364
	image11365
	image11366
	image11367
	image11368
	image11369
	image11370
	image11371
	image11372
	image11373
	image11374
	image11375
	image11376
	image11377
	image11378
	image11379
	image11380
	image11381
	image11382
	image11383
	image11384
	image11385
	image11386
	image11387
	image11388
	image11389
	image11390
	image11391
	image11392
	image11393
	image11394
	image11395
	image11396
	image11397
	image11398
	image11399
	image11400
	image11401
	image11402
	image11403
	image11404
	image11405
	image11406
	image11407
	image11408
	image11409
	image11410
	image11411
	image11412
	image11413
	image11414
	image11415
	image11416
	image11417
	image11418
	image11419
	image11420
	image11421
	image11422
	image11423
	image11424
	image11425
	image11426
	image11427
	image11428
	image11429
	image11430
	image11431
	image11432
	image11433
	image11434
	image11435
	image11436
	image11437
	image11438
	image11439
	image11440
	image11441
	image11442
	image11443
	image11444
	image11445
	image11446
	image11447
	image11448
	image11449

