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'Shm ©f a m cto^> growth

<ae|}«ads largsly oa fchg! gsovn and tha tliiis

metlxod of its ©pplisatkioa. ii^mong the n/arioaa iae&iio^^s of

iftppiicjatiOT# tiM ai'fest of splits appliaation ©.2 plant

mitrieats OG the gyowfeh ani 3fiel<a o£ rlcei has bi3®n fairly

well studied, How®v®r, tJie interpretation usith regard

to the bebavioar ©g' phoophortis ia soils# eM the? benefi-

ci®l effesfcs of pS*50sphoifu?# appllcjatiOQ to different typos

of soils still reinaia m & p-i^dslaia for dataiXefi axamtnation,

Japantsae wor:t©r# jsut forward a theor:^ of autsrio-

p«ri©-ilism in ricss^ &3cordiag to wblGh nitrogen is n®edad

by ric© pXm%% at earlj? st-aga# ph^Sfihorus at tillering and

f>ot®asium »t ®ar foxrmation stag® •(-^Uiieya# 1961)» isowcver#

the gen©r®l praatica of ,fertilizing rice irs Indta is to

applif on© half oi <&&Qh of nitrogea @nd potassiura and entire

phosphon&B as bssai '¥he other half of nitrogen, ars-il

pot©;3siuf» arsr lisuaiij top dt'egi-sts-d at a l@,t©r stage viz- '©t

tiilering or piassicle issitia'&lon# •Bmmv@rg pliosuhoms

show® a cc^liass r@&atioa ii5 tha ^oil* The mcK^nt it is

applied to tlie soil it tmdargo®s a cb-aln c£ rca.3tims

tQ}^mLng "various amiplasfe©^ in soil depending on the soil

re©ation» St is generally reported that cercalo «2ap0'3ially
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rice show only a low r«spons« to phoaphatic fttftliizeira*

riie poor respoasa to adld«d phosphatsiq ferfciiizer evoa to

a soil wliiah ia Xnhmrsntlj low in phosphorus stat^^s, ia

largely the resalfe of high. £ixatic3si o-f applied phoaphonia

renciaring it unavailable to plasats* -ro ov@rcc?ne -tiie

proislera -and to improve th<5 effiqiensi' in utilisation of

fertiliser phosphorus by rice# variouis ttveasurea llJcc

mixing ti'je p'ho3j:5hate fertiliaeir with organic matter or

compost^ deep plasc^nt, alisrry dipping oS roots, split

appliostioa et2. were geiisrally reaosMjended.

la 2a(3ia the gensral reconsaancJatioa fcr phosphorus

:gerfciliaatioa is t© apply the full <fj:ant4ty either along

with last ploughing or at the time of trarsaplanting. In

Kerala th« Package of Practices Rocorffnendacion by KAU (1985}

is to apply b©«ally t'h® entire p]-josphor5ia needed £or t;he

ric® crop, llowewr, this reaorm^ndation is not seen

followsd by raany fermsrs inspite of .exfeaaaion efforts,

Saveral farmers haves an iimovative practiEe of applyiaicj

a portion a€ P ms basftl aiid applying the remeisiiag part

at a lat«r stag© of -grov?th as top <lr©»sing Ik^ the form

of a complex fsrtiliser or any other soUible forni of .l?

£«rtiii3»r, aany others eve^^ s.feip th© basal dreasiag

and use full P as top «,3re»»iflig at 1st© tilloring stage
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y4«ld of q^ar«-dl to l3»ikoal applisaitioa. Fa"%r©urafoX«i :

trei^a® ia jrid® yiel€ h«tre aia© hrnm reported., ^ance tYm ^

«.f£'ida3y of t©p ar«9si-ag of p:h03p^w^@ ,faj?fclIiE«i: ior p^ddf ,

^tili rentals «© a pe^^Xm £or sior® <3et«itle4 investigation.

t^aKiag iiifeo' c©ii^i-<3«3r«te4ois ^ iaposrfeaisa® of phosphors®

a^uiagameat: ia cJultmsr®* it ia 5elt nesessasy to

«aiig1it«a the fainwr fis^^smaity tiss th© ^aaaiMiity of tqp ;

dff®»siag &£ £i«se with phosgrs^iras and aesoicdingly the presi«nt.

fi®ld ia\r®istlga:tiC3% itfS9 mi«&ta?seii iwltli th«t following

1» fo find mxt top dressing q£ jmddy with

BOltible P in t© «, feasai ^03® oi P has any

•ffaat in Is^rcnriwg the ylmld of grain a».a

a» 1?© fiad out a sait^l® epstoiaatioa of the -nourc^a

«i| s» il'Qir 'basial as m&Xl m Mm top oB paddy.

3, X© ^fcudy wlietli^ the cei^atltuent aBsaoiilm salt I:

io aiaaophes has aay role la anhensia^ th® avail^iiity of

soita^Xe '^msp'mtm top dr«»ii«d to paddy# '
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Tim roX« of phosphojcusi In plant jsufcritloa hms im^a

fr«Il estabiishttd* Appli«d phosphorus is Huovm to imdtrg®

fixation wiiicli reawlta in t.he fc«mp©r®rj unavailaJaility of

the oieiatntc. to tltm pleat* Though tc^ dr^issving ot pbos-

ishorus itt acffe « package re20f!m?n3atim for rice, somtt

f®rnjer» prefer top-4ara9siag of solubl© phospJsorus anc3

slaim iii55ffoir«a yields# 3fh© Icnowlodga on th« ®ffia«cy of

top dresaisag of phosphate £@rtiiis©sr for rio© ^ll be

useful for fia^isg out how l^eat th© applied phosphorus

be stadia available to tlie plant* An atteni:»t im madb

here to review Bonae ©£ the earliar work carried out in

thia aspect iiaving relaverice to th© present study*

i i^tgitionail, imaogtan;3f caff

^Tiio i«5pr.CHet8a^!e of j5h03phonis mtrition In <arop

pro.au^tica'j is recogaissea by the fa?jt that a aeficiencsy of

thia eleaient ia v^r^r oftea a lissifetaig fa^itor ia raeny soil

t^3# At the sajSQ tira© it is v«ry critical in the plant

nutrition ia as.amcSi as it controls several vital ineta-

boiis ji'^ocessais. witMn th© plsnt« fhe higlTs arop Jfioldjj |

by P application to soils have bcsea attributed teo otiMiilii-

tioa of root develoi^jent siaijing the plant m©r© r«3i»tant '

to drcxight, |>r€»a©tioa o£ early tillering# ^lowsriag srkd
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Allen Ci970) fouxid that In a P deficient

soil# ©pplicafeion ©£ P at iafeer dates dscreesaci tilXeriny,

0Ci|x5l i^ao C3.972) cfosisrved a poslfcive trsai ia

favo^As: of full baseil applisafeion. of phosphorus and potash

o%-©r splis appii^satloii ©f these • el<&T.ents» Sifsilar results

were cbtaincsd by Roy an<% Jha (1987) and Singh ®t sal. (198?)

aad fche:^ smalw-iad that e®r;iy appIiaat;4o?i of eiahaacea

early tillerifig and suah tillers t«*ere sor© prc^^'^fclve.

Qhardwsj (1974) ftjaail that- tiller i2@vels3p0»at waas

at a fester rate 'men P ©ppil^d at plawtlag or tiller*

Ing ©feage isi vzLth thos® ^.ere P was applied at

panicle iaitiation stage. Siowever, Vija^&n et al» (J97?>

d33©rv8ci that top <Sreassing ot 4J to 63 'kg h©'"^ thrisugh

soil at 25 increased fciie nari^^^ssr of tillers whe.-s.

cos!^f&r®d to the aoatrol.

XIX lyjuSluenae on iyi.©Id ^tfcr^ibjate®^

a. i;fesfoer of proatuativG tillers psr 3q*ra

Co.r>tra'4iafeing repor-^s are traa©^lG io literature

regarding th® iiiflu©ii-3e of time of appiisatioii of pVjos-

phatics £erti.liters ©a the ms'rfc'er ©f praduati%-?e tiilerss

P©r m" ia rise-

(197'3) reported an atosencFj of difference

in the of productive tillers '3ug to dii-Seront

times application of phosia-homa.



Shas^dwaJ al, (1974) coiiduoUea two suscesaiv® field

CSS She rate and tifi® of mppXi<s^tlon of £erti-«-

iisKsra on-paddy anS fepprfci^d 'fehat higm^st o£ proclisc-

tive fcillara p«r was notiQ&d whan i? was applieti in two

splits ie# half at pla^itiiag a'^d rest at tillasr is^ltiation,

Howsver# in thes sus-sssdlag ]f©®r, application of arssire i?

at tillar initiation was found to b» as effective *3 that

applied in tw© splits.

Vija^aa sst al, (i977),fTOaa that top siressiag o£ 4-0,

iSO and BQ kg of P thrcragh soil at 25 inareas^ci th€<

nuiTber of pro^-^tive tiller.;i aowp&rGd '^o tlia coai:rol«

However, a&p&l aao Ci9?l}, aoj aud Jba (1387) an-^l SirigU ©t

®l, (1987} €^3@rvea a trend gavous^lag th© basal ©ppiiaation

o£ Qsitire quantity ©f P t;pwari3.3 Gohaa^o.il irmiz'c^ of prooia-s-'-

2
tive tillers j^er m*»

b, inengfeh os pariicle miH pani^sie weigsit

research wosrJcers were of the opinioa ttiat. the

tiiiie of appliaatiorj of phosphate f®rtilix@r has not a$jy

sigaificersit c:{pre.3sioij on th© lea^gth cm-;'! >iv©igr?.ti sf pa)ai;3lc--..

sahu and Sahoo £1969) sound that thers was no -signi-'

ficaat; dii;fer©oc2e in t;h© Xeiig-th of pariiclft due to di^feroat

tlii^QS oS. application of jshosp'hatQ and potash £or rico. X-ho

acsa-aigaifiicant irifluei^ae of tira© ag applieation oC phosphate
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•m length of panicles was also reiTJSrfesd hy Qoptil Kao Cl'372l,

biitt ^ tren-a SavcurlJig the "Oissal application of satire c^sm^

tifcy o£ P w«9 Gfcserved, However, Singh (i9S7> reported

fehat appilcaiiion of full dos-s^ of 1? as batsal e-nhsiuc&il

isagth of paaisle and pa«iele i^eight*

Cm iSfeLfnb©r of filiecS graia^a per

3a!-sa Qfid Salioo (1969) repcsrtea thsfc thetre was no

sigiiifisaat diffar«fig® in the s^iifinfeer of Serfeile grains p«r

pani?3le dua tQ split application ©2 phosi-'boruso iiiirdluir

Qfeservafeioas w«r@ aiaso r©porfc@d by iS^ra:r,onian Ca97i1i) aitid

Gopal Hao (1972). aingh et £il, C19871 howaver, notiaeil

tha-t full dos© o£ p application as basal Inzm.imS tho

HUfliber of gr«ir>.3 per paaicia*

da Thousaaiii grain weight

It ifi generally believ«a that, the tiire of application

of P feil to bring about any effect qo the thc-asoii<2 graia

and (1969) mid Vijayaa et ai, (1977)

g-eported that fcher© was no aigjiificaafc differences .In the

thousand grain weight ^ to tlrus appXlaiibioa ©f phosph^te^

Singh et al# C2.9S7) also arrivoci at xsh© cori^lusica.

ao^^ver. Go-pal i^o (1972) dssorvaJ tiiat fciie baaal ap\:.liaa«

feioo o£' phosjiiatG was suxieriar to t'ne late aT.?j;?'iieation3 aaj^

s?iow®d asajcinisni t'nousai^d grain •wsi^hfe.
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£a«v®ra3, a'^ail^ble issdisatisig the be-iiofl-

Glai ftffeqit of split application of P on irisrease^il yisltl

of riae grain,

Sarnad at «1, Ci3S6) ara^ ^ijaj/an ®.t al« (1977) r®pcirt«a

that soil appiiaation ©f phosphat© asa top dreasirig at

25 r®2ord®d aiootinsuni yield of graiQ,»

Fried ana Breeaharfc' (1963) ^ouna that application of

P ®t later stages v/aa aliTKsst US not) eciusli/ as ©ffet^tiv©

as basai appiiaatioo and tliere was little a^vaotags in

split appiisasiori*

Shurribla si^d Rasia (^9S5) e^rsd 'R^a.y ',. ^1;

E"0portad that tae appli-satiosi of s^»i, P and K at fsisKiiTMn)

tillering stag© rcsultod in hi^tiest yield oi qtcXn ana. also

Moand that, sppliaaticn of & at bost leai' s&ogo gave Xcwar

^ield thaii whea applied at :maxiimi5?3 tllXeriPtl stage*

Raoa and 3h«Rfola Cl.969) £mnd that suporphosnl^ate

wiiian applied 40 iKMsrease:! tlie graia yield a^ro than

that cran the ? wliich was applied lator.

Ei^l Ci970), iialapc.® Cl97'3) an:3 Mlu and ahantoi

il97e) also <A3talaea results showing th® suparlority of

split appli^s'tion of P oo-jTparea tc baaai applioatloj^ vdth

respeat to grsi».

• ^
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Th3 studies condactccl by Jasiprepa ar££4 falsahaafai

Ci978) on the tij?ie and ratie osS £«rt41435®ff «ppiie»tto«i for

ria® reveale^i that single eppli'Satioa of 25 Kq

at 45 or 3S days before flowering gave tlis hlgneafc

yields

X»i a green hoaa© ©xporirosnt. to stiady th$i ©ff@.'3t of

&,£te^ea% ti^^es of application of P aad lira,, Hars-Ji asii

Mandai (1979) c^talned higher grain yi^gid 'tahen P waa applied

th® isiifeial -VQ^eeafcive stage«

BGJAiSSISVA ilWSO) £rc*3 fiel^a trials orj rise witlt

a.iad«a, iJPK Qbservad high«r pad% yields thaa in the uaf«rti«

14s®a isonbrol wheis frJPK at 2,23# 111 ar^a Ii-3 leg respeati-

v«ly wfero applied ia fc%r© splitss Qf 6? patr aenfe befor®

planting mn'-l 33 pejr as a dressiog#

Clicsis'ainary end Uppei U$3lJ reportei timz applioaticii

o£ S!^ kg PgOg appliad in one 4os© at pwd-Oling was beat

for cvo XR«»a and Ja;^a while av«. J-35.t reisipaa^d best to P,

half applii®-i at. piiddlirig aiid half at tillering*

^cording to Ghelcravorfci sst al» Cl9S2) tls© application

a£ P eoui<3 be delayed 43 «3ays ia both ilry ana wat

except is^ Isy^israfoafl soils where 33 -aays and in CRtXX 3ut;t®'3k

30iX upto Idf days delay w«r® poraiaaibi® In <ary seasons to

g^t ©istirnofn j^ielili.
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Ghaii^«s«Kharappa (1985) r«porfe«d thsit HPK f«rtiliss«r

in ti^r«® apiit'3 (50 per «exi,t; st pl^nfeiag, 2S per cent st 2S

and 23 p®r aaiit afc S3 or in two eq!,ial splits vis.

at pi«nting and at 25 '5oal-d jield highest grain tlmn

fall basal application«

«t al* C3.9S6I st8:&@a that split dsrcssaing of F'®,

£i« P or Si applied alone cs^ in seminations insreesed grai-n

ylel-sSs toy 6 fco li p&v

Field iiiViistigatioas «t Rio® Research Station

Kojikompu# K«rala atiring i9Sa PuEKJha s«as©a iaaicsited nvajdimirR

graia yield vlth 33 kg P^Og applied hslf as basal andl

half at A1.' Stages 'Majdsitira grain yield couiid also be r&aorded

in 1983 ^msh® season with 4S kg hsT^ apisiiGa in tiirtsse
splits vis« h basal# 3/0 at AT stage snd 1/3 at ateige,

but acn© these results wag atatiati-^ally «ignifi<3ant.

Triols at (19B4} with three '^ornplex SertiXi^rs

irASfi 2'3s2:J and 17?17«27 ^rafvcaleii n5®5d.fflam grain yi«ld

ia plots t>op u%es-s®d with 23»20 <3<x?pleie £«rtilisfer

to basall^ dE'-sssed plots* I'h© paolo^fi analysis o£ ciita relat:.'"

ing to aiiobher field atudy aondsiatad dxkring 19Q4«36 in.-y..-3a:ted

gradri yield whei'j th© c;ompl«Js ferfciiissirs wer® epplied

30 thcmgii tho result again not sigtsifi^'anfc, Turtter

afeudlias daring 1906 using re^«al©d top dreasing witi'j

aa#20 amophos split at 2J ana 4.1 D?iP^ feop dressing
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aissnorjimm siulphata anci supejrphospi^afee at 3,'3 aiad top

tei>s®iag of 'as?®© -*• superphc?3phat.e at splits c£ tO md 3")

SfA,P ga;v« mjcixauuts grain yield though not significjasat.

(Kerala Agricinxlfcurai University, fiesesrch Report^, 1933,

1334, 193^^ iSa?/ ftimuai ae^orfe, it37K

Studies in <1i£f«renc ^soiiaferies have r«v«ftl®d

that toep ds'essincj o£ ,i? as good as basal dresGlag in

relation to grain

insr&as© i.n s'ieid of grain foy P applAa-i

at sowing ©r as sop dresalaci 30 trO To in T^wa-s have been

ropcrtsd by Jojias Ci9S2>» Ou^ws U9S3}.

a?id Rasaaaitutty m%d Vijayan <19873 rop^^rte^a the o£

any signifiiasoili diSfsireaae isi jiold wliether phospi'^oras was

applied before or aSfcer transplanting feha Qtop*

Hikitelsen ar^ci Patsriost {19S0) top dr&ssing ai

9 fertilisers apprcgsimatssiy «eeiS3 aftier soedtng aaa

iKsnediAtely prior t© flooding t.n& crop for tmntwim grain

yield in. sc»At!i Ursited States.

Sroesharfe et ®lo il964,} iiitom radio tiraa«r studies on

meithois aau tjijfie o£ applicrseion of phosphat® fesrtiliasers tc

ricjG re-:jc3jaRsendeia siagle appllaatlon of P afc traniaplcinsin-j

jsuti ao&. later tliaa ab the iVP sia-ge.

Aecordiag to SsM and B&noo C19S93 the t;i®-a of appXi-

caUio?! of pheeahats depsa^s on '&h© varietal response^ -ni tall
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4n.diaa rice varieties ^nd hg aouXd not. (S>tain sic;ni«>

ficent; diffar«n£SiS b@tw®©a th© yields of grain '3ui® to

diff'erenS; titr»0s a£ P Qpoli-^atior^a

Xn a soil having Riodierate P siappl^ng csap^fsity, 'remsiR

Bsid {1910} cab'tiainm^J similar rige fields dvie -to (aiffer-

ent •dates o£ P apx^lisatioii;.

The 'desir^iiity c€ applying phosphate fercilijaer as

basal <2aring dry season for isaxiraaci gsraiti yield m-sd top

s3re33ing isi wet s^saison upto Qnzs z-mrxzn after feran3pla;i'sii'ig

«ithoat. affestimj yi^Xd hao been ia-H^afced by iSatjyal (1978>

who also fcxiad that appli-rsatieii ?>.:) kg 'ha**^ is two splits

equalled tiie grain yield to ^hat of alnglo appiissatiOii aa

b®3al* (1980) cS3»s«jnr^d that S'ialds were aimilsr

wiUh F aad i% applied as a single dressiB'^i at. tra3i;plcint.in0

or in two eqaal splits ®t tjrai'^.'splaatiitig as top 'taressiag*

A>iafflOii3l Ci99S) £r@portied t-hat uurSaso apx^ii^esition o£

i' frasi fcranspiaating upto feur ^seisa of ^ranaplanfcin'fj ahoacd

similar response as iid^cing fertiliser witb aoil before

transpi©nting•

aQS«orch fisiaitjgs are aXao an?aila&lo ia:3ic©tiag

ion in grein yield resultjixig frarp. tap cires»inf3 4^ P feriill.i3o£\

;ifcu£li©3 son-^sjte^i by Jlifcaui (1964) ia Japaa. revealed

that basal ayplioa'aion of i." g^j\re hotter grain tha:i th-.--

split applioafeion, Sirnilar fiadiags are ®1.30 «v«jil®bXe frosn

-vyorks ©£ savicie Cl9oS).
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Frcsm field to fiad oat th© time and raethcd

of appliaatioa of P in Qtngh «t al* (1987) r©port«d

that; application o£ 17.5 kg P ha""^ as basal restalteJ In

higher graia yield than othor itsefihods of applicatiojs*

V Ipfluen-^e. on straw yiel^cS

l?he uaefula®3s of top dr®saiag •©£ i-' in inox^aslag the

straw yield has bc^a rsporfce4 by many wor:^ers,

'In 'SeHA»9 Jones (19S2) cbserved triist phoapaorus appXiod

at liCMing or as t<:^3 dr®sis 3D«7f5 aiis gava aoxiaistasjt io,-;rea;r.Q

in felis 5fi®id o£ stsraw.

Samad @t al» (1936),. , and Vijayan

®t ®1» (1977) ofcitftii5ed j^jspsiriOKifn yield o£ sferaw from soil

applicsatioji of 6-3 kg ss tO|> fSressing &t 2S 0^'?^

'i^he nsied ©J ses adecfuat'S mpplY phosphosnas freiTj

traaspiariting upfco bootino stage for rise was i?idlv^ated

Reyes @t ai. (1362)

Qhufffoia atid Rana C19SS3 raporte-i thas appiiaation of

P and K ©t majtltmim till#riag stag© resulted in highest

yield of stn-m,

I'he supsrioricy of split application of P &3 compare.^

to L'cb basal aopiisatioii was reported by Eid Cl9?3) arid
^L'0,1.

J-i&lappay^(197:3), il-lovjever, Yogeswar Rao et al» (1973) stated

that applisattion of fertiliser to rsT-l^^l (Soiia) ric:e in
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.'*c<2cjr-diag to (1978) aiiLi Raju Cl963) th& split

appliciition oi phos|5hat© as siagie superphosphafc© r«<Mc:iecl

•the yield of straw signifisBa^Iy over Snll featssl applit;atioti»

sMsrval &t el» C197Q) »fe«feed that appiicafcioa of full

P and K a® basal gave higher yieida of atrisw and also fc?j.nd

tiiat whers fcaaal doa© of 50 pm: aent. :iPK \ms sskipped but top

(Sressecl through soil the straw ]^i@ld dissrs^sed signific2ently«

1?ri«ls soadaatsci at- RRS^ l-lmso^su during 1981-83 indleat«'vl

saaxia^a sferaw witii 4S kg ©Kalied full basaio

^ptsl^a.„.o£ DhQS'olnorus fev rirCe in ralat-iqn fcQ

sgiplioatioa of phosis'h.oinjs

AGC©£r<2ij!if ta Sasfcur aa-S Ci934) sad Jassia (l^sa)

P was ?s3sfiil not ©aly in the lasrly stages oH de'S'elopKenfc btst

may adso b© ufeiiiaed at later stages of grcwfch of ric© pierst*

Mit^i Ci955) foartd that during initial giro\#feli stages,

the 9 -uptake hy piaiifc was more fron baaaiXi^ api..;'li©d phospliaio

•=M aa cOB?p€ir«d to Its Xater ©ppii^atioa. tjijea was

®ppii®d at later stjages of growth# "^^5® -uptake was rnor© than

that fffcso beaal treatinsat but ao i«flu««3e on grain yiel^l was

noticed, i^ishigaki et al« <195S) and Mauag %a-1^hauag

reported th&.'c chc rice •plant af-feax" trajiaplnacin':;

depends isrgely cri. easily a.vaii?i>ie i? or waticjr 3oi-.±.'l.e

Ka»ai a«d Aaai^a C19S9 a^b) notlse-fl t^ac. rico plant

•.2oris'&iriues to tai-ce up p £s^cm the 361.1 CTan after boofe stO'3@

>

a
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t^ms^i::.©ie®A©^C6E€T)*"1©IT^ScT«^©a®.moh•®5®^e£?iiTgooq

ujo-Trg:.2S®•a^©nbs^«ire50^p»ati

si-nP9s?ef0at5®piseKoisnx^tJoD©i^p£W|ce@^cet©(^§615

PUTS(IS6T)0«^'P«®'<C96f)

*sq[00a0:1cl
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^ismTKma515ktTT4^3:Imoa-s:d:p©qjoscqe

scipjEgojowftp'qsqgputi©;;(C£.6T)*16a®g

•pTOT'ST^«ttj(3oSuircn'co^d'aogrataer^sap't?sf:clteacj©

ss-SatjietaS'TtjT-s^Jpsiq."ossq»easoqdsoticS

pspnicrwoD©H30a^^sjijdn'JEa«%ot®©^©iidssoqt;!

3.0<10:3(6^61)ootiBsTiU»??6t3Tp;500c\'

ot^dutjSou:tQpaau^suoJ:;

\}tmCtJTc^K««J2'430^3;®£t0:3.®ip-©«?aJT®uj®D«5q©oja

S.OMHJ^qenxifCBis^odpuefitu©ti«Isoq<3•wsSoa^isigot!OT^?.<3^osqe

»uqp«no5Cf,96TjBptJ%.Tpwe*(6961)P^fP^-^®

«a3e5f©SB:sP'Ueqo-iTqp@^©«S»5:jssa2;®a50©ifiOTS

Aqp0^?ao£-<a.Ttjtio^uoDeraouclsot^iiupsjcfiq,«©tj|?f:^

"PT©?-^t5T«^6©qt?,fiuiffieasstJl:ujaATQS®;!'?®

•q©uSta'2{ct|.c2sieu.^p©fe'eejt0i!,ttjSnots^uoaoepl»lTtMB

a®:5,exsir4-q-Bq^^zwsait^0':jani}5^tippn<2'teuTJd3©

U0T?:^«0ft':M©^p9puc«i?®oco^(S96T)*t®^cTStrtj^rT

uit).n©aiio&a-asftiSTq

psiitoitspOT^^ti5©^.t2Ttmmlit

:5!Li©t^noDiZ«Tp»i;Tne@3©&E^i«fiti'r.s^TtT?^mntat3Krsai^jee.^

noj%fjf.-^jtMxd2j.eq^ivQ^ao'dmiS96J}©taeitipmsetcpfi^g
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"I'eicmn and Micri Cl973) con3lUia©d that the Ifito

applied i? waa readily abaorbed bi?" ricse but aob @ffe-:;tive

in increasing the yields, How«v©r, SasSanur and Vea)t®t& '"tao

(1973) observed that wMIe th-s appliis&tion o.£ 3? inGreesed

thB availebl© P c©nt«nt of soil, it desrc-asad the P aatura-

•tion pereeat^a-ge.

A-srjOrdlag to Mufchuswatay ®t al» ilT?3 s)< ha.l£ g£ tm?

to&ai retfulrameac; .of P was absorbed befcweea PI and £2.ow«r™

lag stages and aboat 3/4t.h of i? waa tr&asloaaterl feo greln.

3hardv/sj (1974) s-c-jpoE'tod that, ihe i.i% ? appii-

catiois UptQ PI ataga wDuIa remit in iaessufficieat recjuire-
-elr cJ"

rserit oi rico .gor the elmmnc^ Hoi^i©ver, Gupta ^(1975.5 notad

that wiiexj i? was in 'b-fe-o splits (% at •tr&rispiar'itiag

aad % at feilieriag) the uptak© was majsiassani*

ChmvShari (3.975) ^served e bettier

nfciiiaation of furtiliger P when ©ppiied aa ssonoaalciBra

phosphate at 21 Wk"£*

Dav at al. (1976) fyom p ejiperira&nta reported high

uptake o£ phoaphoims by rica plant (13 #91 kg 'ha."*^) wh«a P
was top dress«t2 at 2.4 scrapared to its basal appXlcatien

C13^61 kg hsT^K

t^i ana 4-turty C197S) aoticod increased i? conteat fraa

i4 to 42 aad slow P sb9orr,5tion in the easrly atag^s and

regarded •t^iriag lag osiasG.
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13® '^afeta Iste sppliea.t;ion of

but nos later thaa afe tlm tltrm ©f i^vcsardisig to 'riira

©arly application of P is essential for root elongation,

•wl'fcile P a|;-pl4e«a <^r4og tbs fcillering stage. i3 ©£fi«

aleatXv utllizad £o^ grain proclUGtion.

Hamiflsa et &!• Ci9?S) from isofeopia studies on th®

fer-tillasr eSfisiertay on tL-z®, noted tYmt P uptake was

not; aff«afc«dS by tin® q£ aprjiisatlon o£ fertiliser^

.iiafe^ai (1973) reportsa that P in tne pl®r»a was 'higl7«r

iS tlie fartiiliaer vyas sppiiecl 30 SAD, Uoi^ver, late

jsbaorbsd P increased yield but less than the- early absorbed

Kabindra (1978) appliett phosp-Rste S0 kg t©

rice csrop asvl £!»nd that P sofi-isiia of leavea in tli©

gfolit, appllsatioii i% basel -4' % iiill©ring} treatment was

higher wi-ien, compared to aingXo applicsafelon tE-ea&iran'a Cfuii

basal) ars5 no 5? aoa&;e'ol* K© alao aotcd thae th© P cOAfcefit

of soil aad F safeuratioB psraeatage %?@re Icro^t in the

control Bxid were highest ia th@ two 3pl.it. treeto'enfcs* ttm

P-SijdLng capacity was highest in thfe qontrol en;l lowesfc ift

the two split treatraent, tiandi ariiS Mari'.'fel (1979) also

noted lilQheat level of P atoaterifc ia plant wi-ien 3 instB applid

at thQ bagiarjir^g of vegetative phase.

Chakrevortl et al. (1982) cjoi^duated 'irialr* on split

appli'^aiioji of suporphosj^hatc in ^;lry sfjasorj as well «is wet



07SEfic"pOTt^^S'is^Tt©6a«^50ttOT^wrod

^m^osEioextj'C5t|ot^TOtis©:^

oq.::^vfiv^at4_x*nr3-t%^urcirKonxi-A

a:f©yinaTfocptmtt*A"xtio£tit?jo«T«^s?«eau

13.%s?"5To'%pe-sscfmoptj©tipsxC^tjfosso^jrJn

cTpoescsaair?'C9fWp«®iw«cjj?e-afA

oMtitJi:p^irxdaep»tT®q®tfctJienC986T)nf©H

•Stil-fssa^rn'Jo^t-ojrjiien^

30OPTBS&'qp&q^osq©esot'̂4t3ii.Qps©fiisfseoapc?oi^

ceu®ilM£5©&c?36aao,?;}!UiSiA©ao©xef'Sfcoiat;Of^doto»qi@

prino.soet®atf©:j|g-.n'a.sc?.sriritriDqotTtuo^i:

eTTOSticieof^iyS^ss-ipa-^^jmoso©T»

Bolideuf(,3\icT)o^«i?:ds?oti<SomttK^'uiefps»p©tT-'̂-@s©«o^ijq<f

«.soi|ciosqa:jc®tiDmQjofitsoTtjtsatns«c'goae«t}.t?scjr®5®q:>ptic

.3ac|XT'4^«?u-o,!^p©AT^©prt|o95ii':;^ii©D^©dotfj:."Hoi^^oTT^d®

IBfcsqp?)^«d®on:.dBim.^s^bsow^i^otsptP'

-Tt^^ogeuoi-^x^^-^tddz'(£861)

•^VC!,C'fr-^Coq<5n

p9/Bt©poqdo:;.«©^E;^®?^cs.y

tu-^Am^et^o©t57ptj©'<.»pafisdTj,"oUEis^pcw!ijog:

Tfos?h?3t:»T3®PdeOT^;VGOC-Ctufmffi»uopeq^w«?o

<5b^pspw-aruioco^svt*6«'j^.iitsxiof-^

-SDfjda®u'fijvjx^&KT:©^©^cti^tl"3-T^-^li;»^iSf«sS

i?paftrldQgoXTO®Ui&Sjp#piii-£tJOCip-uB'iro£s©ss

92

V



27

£rc® fch© tfsp dressed P. Es^dj Ci9e8) r-ecais^rided

that £or riac, apiife applioa-iiioa i% at trasiiaplanting > % ®t.

tillering) of P 0 63 kg ms jpesulte^i im its

higiier utiiisatloa,

VII Egfest oS gQgsfojgiffid

ŷiold

Several scfientists havQ saporte-1 that application of

aitrogei? alowg with phosphoiua v^ould eahancjo the piaat

U-ptSKG 0£ p»}.CSplls03ill3« I'litiSUl. ©ti &X» Ci963.)# ^a3S2)

aaa 2-SeBU asaa PumapragaaGhsir (1S63) r©port«tl liigher xitili-

2ja.t;l0ii oB ? Kh<ai;i appli*©.'! aio?3<j ts-iti-h ii citia i^„» iiiffiils-? jro.-iUl'&'j

WAS ireport'Sd by iSifS-gi's Bh®S"dwaJ î'373)jv^ ^fc- b.s.*

iX974}'\

•j?he Jsefcter recovery ©c jshosphatc £ron asTtf^vas '̂noo tha:;

front superphoaphia'ee by rice was atferibute-a to lesser rea^tioa

of pi^ospliabc ion vdtli sell colioidai 30a5pl«jc wo,s rciporteJ

by Paasi© aa^ (1364) Sag^Xa^sa^ m'i l^srsraa ii9S7)»
A-3ordtng to asychctjai^ari (i9SS> m-maniim pl^ssphafee

was botfcer arfK>n,.j seK'tiilsara is* ifea saoooi^sQ t/o .ira^c©

gsrop* Vashhani and r^ao C196S) ware also of '<;liO sanie view,

and (1965), Maimpstsra {1369) and Ittyavirah al,

C1379) iiiGve '£:QV&B.Xiid t-rjat tfio ireaponae oE riec &o ^-^as i-aw

•4^1-(Shout i3 and it iasreased in gonjtination vyifeh
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.Datta and ^eiijsateawar.lu (1966) x-eimrkod that, amioxiinm

auixynate was foufia to incraase the P avaiXabilits' when the

P farfciiis®rs were mixed with it,

Riley et al« propoaed evi;i3i•v3a^s foir the i^reaenca

of entrsoniuni iona around, tho root surface, which coul-a iriareasci

the uptake oz phosphate ajilon hy root ceil^ to

th® invoXvasient of exs^iango of airnjeriiun? ioa for hydrogea

Ions, wliich could raaJce the 50ii aaidio near the root and

irais© the ••ssneeasration of phoaphata ioa in. th© root viaitsity.

Gupta et ai» (1972) sr^portea th© higher uptake o£ OTd?

by bac: crop soraparea to ofchec phosphstic i^ert-ilisera#

toalieved that the <5!ft'4.;3le.n.3y of fehssa fertill3e.ro are influ-

eoc©^ i>y soil pH, In alkaiioa soils of pK « a.2 single

auporphodphat© wk9 supes-lo^ while In neutral soils of

pH a 7,2# was bssiter,

Xli© .low effioieaoy of sin-jle sxiperpiiosghate co!.j^roa

to ©.iraoBlUKi pho.3s?r4ate or vms £'epoiLt©a by SoLui ei al»

(1972).

l-tohaiJied Ali aEsol Horasliea (1373) sioted th.a'c i? uptak©

i.a'jreasc;<a frora th© sssmmnixm sulphate t.reace%S plaa-s^

^^tso^rSXna to Shsttaa'aarya ami Chatterjee (197a) aopil-

aatiOii of ,j? i- ^"1 ai'iied early i^iXl^sring, asia early billerG

gave raors panicle hearing tiliero, raoro fill ©a spike!et

per panisle mi-l higher teat weight t;ha.n late oriea.
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SOJADllEViv (1980) from field esperiraants with MPK

cocv^lex fet-fclliz^rs -tCMnd that, grairi yield was

by applied i<5PK ,'5 121 kg U ^ li~'3 kg v XIO kg

K^O ha"*^ in two splits of 67 per cent before ploisghing
and 33 per aeat ©s top dressing^

©£i^ P&tii (3.983) coiidust^d pot triala with

rice -with H alone and with P md K in dtfferefit foms and

f<3i3«d tVnat application o£ s^miT.ophos gave th© higlieat yielis

&n6. highe?»fe uptal^e oi aitrc^gen followed «rnmoaium sulphate +

sup«rxjh03phata» He also noticed that afMsc-phos, {2'ls2'l) was

sisperior over sfcraig'hti aa'l aixeiS fertilisers v;Moh t:rjight be

due to its gE-anular nature^ water soluble forin of y ancl

. aitsmoaiaaal form of iiiitrogen utili3Ee'3 bjf rie©.

Raju (1983, 198S) found that sjjlit application ©f

phosphate as DsAP produced roor© dry matter yield and uptalcc'

ov@r the tojsjsai applisation while# split applicsa'tlcn of SJP

reduced, tha dry raatt^r prodiiGtica aad yield av&r its full

basal appiicat-ion which was attributed to nKsre intimate

aasocistion of ion,

iQiatua ana sahu (1384) stuOi^sd the response o£ higrj

yialdlKg Indica j^ice to differsafe sources levels

of ? fertili^^'K-s and reportecl that arrfi-nonium phosphate In'-Jjced

Kiore vegetative growth and §raiji yield in rabi s©aso?s# thaii

s'aperphosphate a?3:.i riitrcphosphate.
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mo musiiom

Tnm preB&at field atiidy was uadertakeii to fia;^ out

wbefchsr t.op drsasing of i>a^dy wlfeh fc-w© soureos Gf water

solubie phosplmfcia fertilisers vi®» jmperphosphate, aratnc^hos

aa-d thQlsL- tii'tKi ©f appliostisn have snj .fs'yo-ar^Ie ©ffecfe on

the yi^ld grain ars'S straw and also to obtain a suits0bl<?

combinat-iora o£ £'osrs53 of F for basal as well as for top

dtreasing of paddy® The Kisterials used and fsethc/is Sollowsl

for the escperin^nt: are pr^saated bclowa

a. E^periiTiental s4fe©

A field exparimsnt was ^cndu-stad in the wetlands at

PaI®p-pox''e area situafce-i on tho wss?:.er.ri st-m of X^'iar.ru^^-^ioaal.

Ferro, Colieg® ©f ^vgriawlturG;-* Vellai»^aai,

bo CroppiJig 'hiaeojry" of the :£icdd •

'£'he ®xp€r4meiit.3i sltie was ixa^sr a crop of rise

:^ring the previous two ssascns.

a. i^oii

The soil c£ feha ©j6p«riin»nfcsX site was san-^y clay loam

in we^stiUJTQ exi-3. arii^iiysed tio r<sdiu?a i" content» -rhe rejiireoeri--

tsfei-vs aoii sajuple was aoliicted prior t© th© eppXica'cioa

o£ ferfciiiss^rs md for physiao^ahomlcal oharaatari-

3tias, 'Slq® c3ata are furnissiisd in Pabie 1®



2 Fhyslco-eh^«ai shcaracteristies of the soil

A.O Physical cijerast-eristica

1« sisa QlistribiitiOB

a) CQ@r.3© saiid Cper ceafc)

b> i'ins sand Cp®r ,c©s&)

cs) Silt Cse^ <2©at)

d) Clsj Cper sent)

Ch^Meai cshara^feeristies

X. pH

31»4'̂ .2« •ElectE'iaiai con-^arti'VitiyColS!®"^)
2'3.*i0 .3» Orgsi3i-2 ^tfeer Cper ceafe)

20»93 4» 3?©tal i^it.s'Ggeii Cp©r c©iit)

S» 'iOtiEl pho-sphosuB Cp©r s@ntl

i«B£fe«raI class « a-aady slay losrs s* '̂ ©tai potassiiam 'C^er eessfc)

t*M2 ?« aitrofjea Ckg ha"^)2® 3alk «^asity ig cxT"^} $

3« FarfcicXe <SsS£isity (g $

4, &om Mpm& Cper- c©afe| «

5. VolMtm i^ngmmton on s
ip©r

iS* fe'at©!* liol'.Siisg capacity s.
Cp®r cerivl

S«.8'3 8, #?>iraiXafel© pliesiiliDras

S2*s47 9«: poisasaina. Clsg

4® 23 %0*. E'^haiigealaXe calsitim
Ci^iOilgJ

35*53 II* Sxchassfi^abie magaesitsa

12• Cafcion ®^3feanga- eapa-^t^
Cs ssoiCj-Jkg''̂ of soil)

S,.Sjj

MB

0.03

5^12

£ i6S.S3

® 2S«S(}

- S0^3i

s

i -a^as

5 6,2a

Go

K''
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d, Sessorj

'2h& mxp&i-imentr. was a^jri-Aacfeed daring the tlundalcan

Caecon.5 crop) seaaoa of i3BB from Sssptesr^r 1938 to January,

1939 •

®* Variety

i'he riaa variety uoe4 iior the study was whlsji

is a liW i'saviag a toatiow of 110®12S daya» kernel hm

red cjoloesr and feeing asi acsep&ablct varie&y to Earmers* Xt

is widely cultivated ia i&tr®la* TJn© aeecis £or the ejcjmri-*

JBesit wera procured from the i^grieultural :30velo?p.r.-¥iiit Gff4«3fe

at Trivan-.ijnira,

Fertiliaer^ uaQd

The fert;ili2;e'rs useci £or Use \rf©re afwnoniitm

fiuiphate awaiy^^lag to 20*5 per eant faatoraphoa iAsmnoaiura

phoaphats aulphafc®, ccsplex rr^aufacsttsr©,-:! by mC'r) ansiyai^ig

to 20»i) p&s cent 15 and 30«3 per c®nt •saperphoapj'sats

analysing to 15,3 per cent -P^Og and r-iuriiste of petaah 30# .3
p®r eerit

I'STHiiDS

a. 'I'reatraQiits

the ts-eattjteiits e.-ncapt Ccoritrol) reseive^ a

nnl2om\ dosm of K, P end at 90s45s4S Jsg ha**^ as per the

Pacliagc r<«cettcien^tioa of the :^rinX& Agriaultural University,



Ket|du30:50^3:g®xd'a'®o^

eoi|du;oa.c«^e»d%4eoqcteticsg:s©les^-q,3%•

®o®t|d'i5oqfl5®rlR®©:?

(It?)co'Rts'jrs.'ytsT®t©T*«5^T«3«?.%4-9^8i{deei{d3€>dm

®eSV':isa'%-f-®'4«Masoitdi®cTrwd%~

l>E?e£s>a|5do^.©q.EtJdeotrdastJns?50U3^o:y©tfs^fsfdITB5«

i3m.Se5sat:^d«

rjo:?.50TV^S^

teewqs»

(eoqaao:»£)»?53c©xc1njooG5?C?S®swro,^ufcIX^c^-

laswqee^^.lE^qdEQqdj'adn©jouiso.^©t|atjfIin^~

(fsri^oqd^o%dou)to^x^iaoo-

5ap"u:>Ttoaatitj,e®«s0s:^sq.irs5:»g:3:T&s^ojaiifpjsirtclde

Bsafisnjroqclsoticl*©5©^®(td)tsoT^®T^?^?%P^®

X®is®qEi«'si^f05©api3«

trafbjQTJ**©q.'Bqdsoticlumi:tiOimy9®T%tia®

UTp»«Ti(%^dH5:®S)so'qdioo^o^^?•©:».«i(d;xris-usnt^

*^mKii:;oj-;?,©sIis#'iBendisai^OBjuro.t3:g,sa^vma"^©t«

soqcTisoti.ceg:ui:•:{«®ui©4i'yt?Eia5uooos'^'^usyj.•©^.^qdBcijdaarlns

piiTB(ti3fio:3^-|:^-.3:0©oj:no©ti®•€:•»p^A^i&eosiie

eoLi^-ot|C©3s©u®a?5<?at?;!,

tuftfuc&mne¥3sqot«XIT^?p©Tt'3<3®euiwiaa&»jrt!,i:K'^laA^'^c-acTsaa'

£:iStpits€6:>!t-''ppAtso'^^at|j.
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• % p besal «8 supftiTphosphat® % P et a.1? as

f&ataTfslioa ••i' % P at i'X as fa^tasphos

- % ? basal ac factc^aphos % P at A* as

superphosphate •»> at .v'l ®a superphosphate

'̂ 10 " ^ hstaal as superphosphate 4- %f «t A'i? as
f 33torches

P basal aa aviperphosphat® -r "g P at f^X' as

sup®£p'h©3phata

"^12 "* ^ fecstG^rrphos i- %P at A'i? as
atix^erplioapiiat©

'̂ 13 ~ ^ ^ baaml as facfeoraphoji •#• ^ P at AO? aa
factomphos

be 0»siga aisicl layout

i'ii© eKperinjent was laid out i.a a ^^andonlsed Blosk.

B&slgn with 13 treatments with three jreplicetioaa, iho

layout pia-ji Is presented in fig» 1» groas plot siae

wa» 5 3c 4^5 m (jiet »is® 4 3C 4#1 ra) aiicl there were a total

of 39 plots. 'She spacing Soliowscl fot' piarjting rice se©a»-

lings was 20 x If) am, 'fwo rows all siroisstd each plot were

provia@>a as hormr rows, .i:i0&ving the borcl«r row, the ne^ct

row o£ plaats was eensidered as dtescsruotiva rov? t.o enable

the coll«stion of plaat asaniple at interval a to find out

the jJry weight of plant and for aherniaal analyaia. '^huo

aet plot si TO waa 4 k 4 <>3.
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O0 B«fcaiis of auiti'e'atioa j,

i) irisnd pr@paratioa ^ '

rnxsmrys Th® starst^ eraa of m vms ploughed ««il

anci raised be<2s of t*5ii width and 15am hej-lglsfe v?er«

with arairssge chasinjjsXs lu bewe^n, spreutsed &m'ds wera i

broadqft»t«d uaiforssly aad irrigctioa was aorsBeiio^d on
I

fifth 9ft9r B<mlnq (Ja^) and fe'r.are affcer a ^.niforsa

of Sera w&feer level i#a3 maintaiaad, 'i'

Hai» fields Th9 main fieid <»aa ploughed

Xled aiad plots imm laid mt, ysith toy^nSs of -aOcis

width eroixna •ach plot, Main and sub irrigatioii'^drainage i

<jhannais were pro^riajea for each plot. la-Jivi-^ual piofcs wer©

agaia pudiaied and psg-festl^ ieveiieil. Gqwaung was applie4

at th© rate of S t ha"^ andi wall iaaoirporated iisto soil, i
I

±i? Appiicatios <5f f®rtili2!«r i'

Aspantity of 4S ©ad. 22.5 Jsg K^& ha*** wer4
aj^lifsd aa baaal doa« to all plots aa par l?acScage H9o,0E!Raa¥i-

i

«^03ph0i?«s was ©.pplied ia th©- form oS siaperphoap'Jiafce

«fia fastcffi^oa aa par the tx«atn»at^» prograraosad* Firat top

areaaiag waa given at 29 Qorresgs^'iilsag to Ai' ana;

second t«5p Sresi^ng waa at 40 eoc^espoaclia^ to i?2 stag®,

iii) iPranaplantiiiig aad iaaiat«nam:e

'iVeaty (Says old liealthy searings uprootad frssi'
i

tlie mraeri^ and trans^lentoa in th© s^sia.flcsld at a apa'sing
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©£ 20 Ki'3 a.m with few© seec21iiigs per dap filling wan

done withia flm- wterwer neamss^r-/* h watex- level

oi i«5sm was mintaiaed inlfeiallj' atr<d latser Increased to Sara.

iv) Pianfe proteafeioii

All pi0t« wore hand wedsd tiwice viz*/- afc 20 ana

3S HJsalusc# simesroa aad Miiosesi were s3pt*aye^i a§ainsfc

leaf rollair# stem berer, gall -midfe aa-J. sheath fe,light, res»

pQStiveXj^ during t.he feAlXeriisg stage of the plasit# i-letacsiia

was sprayed agairist rice bug at millsy stage®

v)

'She srop was iiarv^sfeed after 123 aays of dxiration.

iWaoufc ao 4ays tosfore harveafe^ the field was drained. The

border rcws aud th® sre-miolng hiiXs of daatrustive row

wer<a Jiarvasted first frcKi e^?sh piot ars,a reyiiGyed. fha nefe

plob area was fchec separsfeeis' ^"^arvestsd, tlnre^'iiecl# slaaJie-J^

«un dried# winnowe^a asid graiii i'ieXd at 14 p®r aeat moiatur©

was re^sorded. 'fhe w@igh'& of dried .st-raw \--> was ©Ifi©

rescord^d.

eifiSBStric <±>®er^a&iQns

SiGsnstrie observatisaa recorded as aisggegteci by

GoRies 303^ Go^ai 11984), Om sqaam tmtre area of plants

wag masfkesi •oiafe in ea^h plot aad sat apat°t for esltin-g the

following dba©irv:at;ioas.
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Growth ahjwraate^s

QrovvSh aharasjfcars sacJi as heig'at ©f the pleint aaJl

nuntser- of tiillers per sqpara roetre vcr© ro'^^orde-S at. tiiree

afcagea vis. on 20th DAI?, ccrrespQivding to aiJtave till-ariiig

at 35 &?•»!% aad at harvest.

1, lielght of plaat

Exsapt at the hsiglit v,'as measured xrani tVic

baa® -to the tip ©f th« iongast leaf. At rawest the height

fsroin base to tip q£ ioagest panicle was taken aiad ntsau

hmlght, of 5 or ia plants exi^jressad in seatiraetrs?.

2. ^dber of till«rs per

The tillers Srom the oae square sstsre area, in escli

plot vi'ere ccufitad at «3l.ff®reat suag^s aad rfcC,or<:^dl.

3i. iJry ffiatt©x- yield anci uptake

•^he total P tjptaks at different stageo wsire <^tainc"3i

as a proau^t of the aoatemt of this nutrient in the plmit

aad weight o£ dry mfcter and aKpresasd kg at 2\ 35,

43 Dfk'r ajrid at lisirvest. Tha first three stag&s eorrespoade^i

to, prior to top -tossing at Ai?, IS days after top dir©3ding

at AT and 13 days a^ter tap dressing et Pi stage. For the

estimtion oS dry itsstter yield at the specified

periodis, five sampie hills vrare uprooted frora the Oeatrustive

row, washed and sujj driesl, the aaitiples vjere ^ariacl at ©

temperature of 80:^®C to conataat weight mid dry matter

proaui;tloa> was saieulated and expressed irt leg ha • .
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3. 'iTleid attributes and yield

plants 6©t aparb Sor tai-Jiiig bioirieiirie ^t'ser^/atiear;

fefere aut and the foiiowiag obaeirva'tiona were reac-rdsd aa

suiggesa-ed by Gones ami Gomsa

la o£ paaiaies/m^

2» of fillM grsiris per panicle

3, tiurr&er of unfilled grains per jiariicle

4, ^housars:! grais^ weight,

S* -Srain yields 'X^h® grain yield was rsiiGr^^a frars

t.r»e net area 14 per asiit fnois'fciaro S5A-i •Qj^prQastscl

in kg ha~^,
&• afcraw 'i'ha straw cS5-&airiO'i £ro3 t.he net piot:

ma uaiformly su« ds-ied, wei^hdsd ana ©pspr©».«oa in

]cg

C» Chaml!3al <inalysis

1« Plant anai s

The plant aacnple« a©lia.:5tecl at various st-sgas a,<3 -bPell

as grain &ad straw were dci©^ at S.3jri5®C, grosaiad in a pop^s^

iaia mortar and usscl for cl>.siaicai analysis,

a. &Jitrogen content aii3 upta'ice

'Xhe aitrogert content of sasjpies was laeteradLaisd by

^dGro«•lcjel>;aa^al clLgestlon method as suggested by

J^akson (1967)*
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b, S'hosphorus confeesrjfc and uptake

Phosphorus ^satesifc oS the r.)laat sample «v3s detarsiaad

• .Srora triple acid e>xtrsot C9s2"l ® 2«

asi alic|uoie of tbe extract., phospiicras was eac.imate'i colori-

xmtrica'llY by the vana-i© faoljfedate phoapfsoris yellow aolour

mthoii in aifcria said systeis. The yellow cjalomr was raad

in iipeatromic 3000 at a %jav& length of 473 ara (Jadkaoo, ,196?

Tlie jpho3pnori2s csonasn&ratioii thus obtalnea was nsulfci-

piie-d with the. iMX at tba respoctlve at3f?®» on5 ur-tsrse of

phosphoirus donpufco-J'l zmd exiive&md kg ho*"^.

c» Content asid uptaka potaasiiaisi

Potassium oojttont of nl©at aGrr?-;:.!® was dotcji-iloea srotn

trii^le ©citi of |5lanfc using £'ericiri«£li:r.etr atozaie

iU>sorption op©ctroplsoS;oniet.©r<» J-iocSel 335a«

2« Sail analysis

Representative soil aaitrpl^s' were colieateJ frarii the

individual plots prior to pliaa'aina, air drie^, pou^ered with

©. wcxSiS^n maliet, sieved througii a 2i^b sieve mid storsd for

ohe;T5ical aatayais,

1. Meahai'slcal analysis

'I'ho iTsCiSV'.a'aical csoi-apoaitiGCi of aolX was cleteradriCd by •

IrafcftrnatiOiial Plpefete i^sethfad aftisr oxidation cf ergfini"5

mtter ^d-th paroaddja 11967),
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S» phosphorus

Jotal phosphorus was det«jaaiii«a by Vaaad<^ac5l:^do»

phosphoric yellow coloiar matriod (Hesse, 19731).

9m Avatiafoi® oltrog®n

Avaiiable aitrogeri conte.it of soli was cl«t«rn»lned hy

alkaline pcs^aganat© ixmthod. {s-obbial-j ana Agija, 2956),

Ic?, Available phoaphorus

Available phorpiiiiorus was eaitimat®ii by extractisif th©

aoll with Bray s^csrasfc (0*33 S^. iSi^F and 3,325 :-lCl)

and there after d^^elopi^ig uhlorc^nolybdia acid blue doioair

and jread in S|>«ctr©nis 200 J spe^trophofconieter at a vratiro

length of 663 nra CJackson, 1.973 K

13.. Sjctracufcabl© bases

a) Availabls pafcaasium

Available potassiuni waa estimated bv' neutral norraal

ansnoaium acetate ejctraction mechoa using Fericin-^Glrrter flo.del

3030 Atcmic AbsorptiQii speatrophotorneter ihhS) a.nd the

speat£\m of absorptios was defcerrairied at; a wave length of

422.7 am (Jackson, 1973),

b) Availablo salciusa

Available calal^Jrn was dtefcerxalaed by neutral acmoi

ammoiiium aaefcafee method using FS 3Q30 At/csTdo ^sbsorption

iiip©'2t:rophot.GST®t:@E' at a wave leiagth of 422«7 a® C<JaGk30n,

1973).
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c) siisiigaeaim

mgnoatim was estimafeed by mmtral normal

asaraortiiim ac©t:at€ ex-gtracfe method using PB 3330 Kt a

wav© length of 2SS.2 nrn (Jasksorj, 1973),

f'csffiodioai, «r*®iysis of soil samplcis

Soil safi^lea war© colleeteci from ««c!h plot, different

iJtage-Sj, i?i3* prior to bsscii ilreasiag# prior %o top .drassiiig,

13 days after top Or^ssing and at haorveat. =rj?©se »mapl&B

were analjrsed foi- available I? as p®r •the mtho-d ^es'sri'jsod

earli®r»

Sfcatlsticai aaalyasia

"Sim 'Jata geK©«ted fram tli® fiiesld t^epesriaieGb antl

laborafcorjf SBfcudlej^ were mialyaed statistically by

techiiicja© and t;he results fer<arQ inter»r©s:ed to orrivri at

eonclusiens.

Abe coriraiafeioiia S)et;i^eea ths soil praperfelea^ grain

yield, Btro.^ yield and plant phoapiic-ras soritent wsre work€»f|

oat fco find 0U& th^ir rslatiesiship.



RESULTS
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'A'h€5 r'esoirdsd et; <3i££ereiit. stages during

tte field •esfipet^jnemfc' to study the affieat of top dressing on

the gro'^li <and yield of rise ttsiiig two water soluble forms

o£ phoasphoras, vis» superphosphate asid fac^fcorsphosj affier

atatlaticel fcr^ats^nt ar@ preseat-ed in tiiis Chopt;®r»

Bionwitria abservatlcaia

Tne biaiietiric ctsservstion# on crop growth s-«;3ord^d

daring the three sampling p«riOia» visi« prior to ami after

top dressing at AT stage at harvest Msrsa statistically

anely3«-d s.nd the resuXts ®r® presorat^a b-©i©*^*

1, Piaait hsight

The li^ig'at of plasits was resorded just prior to

top dressing at estive tillering IS days after top

areasing mt" AT stage and at Harvest, ^he jresults ar® preaentedl

ia 'ZshliB 2.

Results on mean plant height recorded just isrior to

•top dressing Qt active tilloriag stage indiaat©^ n© sigrii-

fiaant difference among the various treat;??ieiits* i'h© plaa^

height varied betwaeii 34,9'3 era in 37«27 cm in

'I'he tmm. table pertaining to plant height measured at

IS days alter top dressing pVtoaphoru-s at A'S sstage invested

sigzii£iaaat aiffeirence. i^hii® th© height varied between
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T«bi© a. r^aii plant height Ccm) «» infiuen-'ed by baaal

and top dressed P treatrasats

Sefor®
*reatBQent;a top dreasinq

at AT

IS days after
top dirasaiag
at AT

At harvest

35.23 43.30 63.1:1

34.^0 48.63 63,77

•^3 37.13 49.07 • 70.93

35,77 59»23 69.73

-5 3S.70 53.SCJ 71.07

•^s 37.2? •49.63 69.23

-7 3?.17 36.3a 69.23

*8 4S.80 57.a7 71.77

36.3D S3. 23 71.47

35.43 . 57.77 71.97

'̂ 11 3^,40 46.50 68.33

35.33 49.13 69.30

'̂ 13 37.13 S9.6i3 72.40

F 1.22

HS

9.S5«* 1.30

i?3

CD 4.33
-

oSignlficaot at t% level
i'l;j '..Sofc aignifisaat
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43 #3 cm ia Caoritroi) mia S9»6 cm ifi C% b«»ai fsctopi-

pho3 sad % sireas £a;3fcQ5g>hos), fciio

andt '2?^ wi'J.aii Fe3eiv«a top drasssing of fasfeomphos eifch# '̂ th©

©iHtire dosa or in split. 403e were f ouii3 to foe sirtdicir and

«iip«rior fco the ifi^aalniag treatnieatia. I'ha top djfoss©.! fcreat--

tnenta of 3Uperp1iojsphat»e wad. £uX,l P basal fcreafemersta of supe-r«

phc^spha'se a® as taatornxMoa Vi?@re on par asas3 war© superior

fco tile aoisferol#

#?kt hai^est the ijifltiea-se of fh® vsrious t;reatr^nts oa

plant height w@® not aigjiificanfc* The plant helgl^t varied

bafew*®!! 68*10 <2m in the control, aad «ia in czaii

seen in the 2'abi© that the trsataent^ iaflu^assd

tlie pieiss height ©fe ail tb© 3®!if>iisig stages studied

though signifisari't dif£®r©ai2a cjoia'id only in t.h@

s©J3ond stage*

2. ilunto«r of tillers

Th& on th"© jsiean nmih^r q£ tillers par square raetre

ctj.serv'^ed at acjtiT/e tiliaringa at 15 tfeys a£t©r tot? dressi^ig

at A-r and at hasrv©3t ©feage are pjr©s©ali®'<3 in 3.

IFhe sragan tillQsr <20ust pes' s-juare ra^fcrc reaor^Jed juas

prior to til© top drasaing ©t stag© waa fGusaol to vary betviecK

323,83 In the soatroi plot snd ia tl^e feireatiiaea&

SoXIcwed witii 3S3«33 mm with 3S5»3'J tiller®.
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isy '̂ 3;3 by fh© .cjoiiferol C33a*67), The

snerfonaanco of basaXly applied P was bettar when eotr^orod to

t!ie camtrol ara:i sigalSicsnt;.

meld Attribijtaa

!• cif ps-oaucfciv® tillers per sgjaare rae,tra'

The aean vaiui©s of tha aiinSser of pro^etiv® tillers

•p©r square metre ars prcsaente^ 4ft table 4.

Frorn the- TablQ it is clear that^ 4a Qf«naraX# t«^

dresaiacf «£ phosphat© Certiliaer at various growth stagaa

ox riCD given in difg©ren& cciifeinatlona. siguifiaaatly 4iii;iu«

enceiS the prcw^atlve tiller aoiiitg. Tim treatraonts ~ to
iJ

^13# Which maelvcJ top Sressiag of phosphate terfeillaer in
two apiits %fAse» half isesal anil Imli at A;? waire superior to

th« rest of the treatrfssats aad were on par. The treasn^ent

'̂ 13 proou^ed tlie ijssssiaiftjm mnfoer of protetiv© tillers per

s<paro iietre (491.^6) foilowsd by C476»66) aoia the least

value was reatsrOed by the control (271.66). '^he full b®»al

fc^©'i:r<%rrjta were on |-?ar with tli® fchre^a split, •treat.'®

mm» of h basai ♦ %afc -f %at 5^1, viz* a?g, T^, and
and al.»o with th® single top rSrsssed 1? traatrfleritsa

2e iiength ©£ iDaniGle

l'h«5 <aata on l&uigth of pa^cles as inSiufeiiicea by P

appXicafctoa are presented in I'abie 4»
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•rabia 4» Eiiect of on i^eid attributes

l*reat"
mm%t3

rferftoer

of
prociactive

per
m"

t^&an values

Li«agt.h Wuspbor i-fentoer Tbousaad
o£ of filled of chsiJf grain

pasii'sle grain® per per waighfc
(am) p&ni3l& paixiale •

27i«66 n,oi 46.?J3 26.6-5 2S-^3

;r>

"2 353,33 11*74 61,17 19.46 25.4.3

•^3 363*3^ 17.46 62,D;3 17.9 J 29.45

17.61 52.40 33.90 23. 4'3

30®.33 54.33 24.67 25, 3.5

«s 3'23«66 is.ae 57,7a 23^20 24.3:3,

^7 343»33 17.9s 57.13 21.13 24.33

*8 343,33 17.35 56.37 22.S6 25.13

-9
343^33 i8.a6 22«7:3 25.45

^10 47a.66 16.31 IS. :>-3 2S.3Q

466,66 17.2i ©1.47 1S,9G 23.36

•'u 46S.33 ie,io 63.^3 1S.33 25.43

^13 491,66 18,41 67,47 14.67 23.76

13.66-** 1.33 1.47^ 3.39 1.29

C£i 3a.S3 13.33 5,66

* iJignificaat; at
•** iilgniSlcant at SSl
113 iJot, aignifioaiit

level
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'rt» ^fca ravsaife'd no significant dlffarenco in tho
•aliaff aonfcant between thm twc^^apXit, $•' treatrasnts and £<ixll

basal treafcnienBs. Howsver, these treatK»n?is ware signifi^

aantly superior compared to the rest o.f treafeH^nts.

•rh® chaff Goncenfc varied beiweea 14•67 sor the treatmeJit
13

whioli 3c-®t2eiv«d facte^^hos for basal as as. -top dreasiing

at A'? and 26*66 for feha sojiteol, The threo«»spiit treatment:,s

recordsd lessar rmsi&er of cbaff per patiicls eesspared to tull

dr«,s[3©d treet'iTMsnta and th© aonfciroi though thay were

si.milsr*

5. ThoaaaAa grain weight

Kisaii values cm th© thousan;! graia 'A»aight in the

difSersafc fersatraejita are preaeafce^a in, -rs&ie 4,

Th® d^ta olearlf r@veis.led there> was no signiri-

carit di£fer«jn3Q in the thousand grain weight i&rmng tihe Oit-fer-

eafc fcreatrser^ti^, Ueishejr tsh© fciiXae of application Ror she ^ioEia

of p f«rtili2cr influenced thiis yi«ld p®rame&®r,

6. grain

th& clata reis'cir.g to fel^© mean graiia shield in sloe m»

ixii'lueoced by time and method of phosphcrun a-^plio&tion. are

presejited its T^l& 5^

.Jesuits revealed sigfiificant ai££®r«naa in grain yield

among tliB t.r6ia&m©nts» Th& soursQ of ;? aad tiie. gro;-fah stago

of ri-3e at wMch P was applied have iafluensed the grain yield

over the no i? c:oirGrol« Th& jiighssfc. -grain yield o£ .3363 :'̂ g

170^44 >
01
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Tebie S# Yield o£ grasln stri^w ikq ha in rlee &3
iafluen^ed baaai and top dressed P treatirftenbs

Treatnwmfes

2?

i'

Tl

•r..

'̂ 8

•^9

'̂ 11

12

1.3
'i?

CO

aralxi shield 'atrm-j yield

2S53 3659

3267 3988

327S 4002

3)41 3761

3027 3802

3-337 392 J

312S 3960

3158 39S1

3161 3-93:)

3342 413;)

3337 4147

3344 4164

3363 4241

23,03®-' 3,77'^-^-

i33 im

** Slgnlficent. at level
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from the spXlfe applioa'ciQa of factoraphos aa h»lf

P besal &iid halE P top. dress grain yield wss

found to deora&m tn the order

vihlah vreire on par. Though the trea^ciaafc wes signift-

caatly aupericsr over the thr«®«»plit I? treatrftsata, it, to
o

3?^), full P top dxa-ssing and T^} aad tlia tsoatrol

At Ha® fc5iind similar to the ©ther twe-spXit; ti:eQt>:mm3

^^10' ^12 ^ basal treatrmnts {'2^ an?3
The treatr.)enfcs and whieh received full foei.3al

application in the £orm of icacfccsjfijhos end supejrphoapliate

reiapactiveiy, r©aorded graiii yisl'ds of 327S kg ha""^ and

3267 Jcg ha""^. These two baiiai t;r«atni©yits w©r« aignifi-
•csantly aup^srlor <?ver th© single top dressed treatrrteafca

aad the control. Th& thr©©«>3plit, fcreafciaeiits

and Tg) wssre on par and fcra.s?d superior w'neia corapared to

fehs control • Betwaan the j3J.agl® top -feess©;! treatments,

the .|aai.0!<3p3i03 treatc^at p&tSomeA ccaips'ired to

aap®rj5hosx?liate tr-satnicnt ''2tiQ lowest yield ©£ grain

(2553 kg lia"*) was reserdsd toy th© aentrol«

The gr^ln yiaid c^tainad from the varicai^ treat

ments ar© graphically illustrated in Tig^ 2#

'h a ©id ©S straw •

•Table S prcnrides the data partalning to straw yield

Q3 infiuenscsd bj? tfm tlim ajnia souraea o£ application of ?

£ertili;sers#
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Zn general, the two»spllfc psefcrrs©:.-:!

befc'tasr sarap-sre4 te tJiB ofhes's t'?ith regar'i to strav? jiel-a*

The straw yi^lcl jigt^reasad in the or-3®r fewo splits

basal >-thr©Q split;3>^full top •dre«s>coatrol« j'4.ii tl^a

tv/o*-spiit tff©atjLn:?efita similar

*flK3og the®»eiVQ^« the afcraw yield in tb& tir«at«

rnenfc baaai ®?s^ % top dr-sisa^. botb qivm^ ar>

fasfcoraphos* vaa «,®&n aigaifissmel^ Mghes- cc«?p®ir®d to th«f

tnll feasai treatj^otSs 'Jlie two«»3plits treists^aenfeg

'̂ 11 !©• h bssel i? 93 sapor phosplmt© plu^ %tof? dres® a«
fa:;fc0!®ph0» in tlie gorjaer aiid as auperphoags'hata in th®

Ifttter wer© also siRUllar t© the full f? basal •fcrGatnManfes

arid 'Sim •fei!ir©a«>spiit; tresfecfseafes irrsaspcet-ive o£-

their f«srtili®er .tseafsi^atiojss p<&ri:oraieJ. baeter aospar'aa

to the tr@at3Ti©nts received ttim ©aaire ^as® q£ p as

fco-:; dress sgieher ag saparphoispha-fce or ©s fs<3t0fiiph03» ,2t;

%?»s also noticed tsJiat fehe fehr«e-split ferestiadiita wer«

siraiiar oKsong themsslves aad iamoag th®se, 2.^- «hitsh reseivecl

all th«s %hr«a •splits ©,5£elti»ivfflfl;^ la fch© f carai of f 3Gtos^>hos

gerfon-sed better* '^fio scfrifercl treatmsfifc registeresi lowesfc

straw yield iMS3 kg Mhxch was signifiaarst.

'Graphic repras©Ji'tati©a of ti-ja straw yield dfetiained

frora "tli& difSereiat trca-fenisrifes is? furaishea is^ fig, 3,«.
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Phospjioeus content in plant

o confcaias th® n^sn values of phosphorus

content in plants aatimafegsd aft four s®n»pl.iBg sl;ages -wizmy

prior to top Orassing at iS ds^ys after top dresadag

at A'.? staga, JD -da^s after top dressing @t PX stag® ana

at harvest. The P content ia the grain and atra%? ar©

also contairied in tho Tatoio, Tn@ P son'i^ntis of i:)lant at

the fair stages ar® illustrated in S'ig. 4 grapMcallS'#

witli regard to th© S> 'Sonte-it ia plants prior to

-top iSressing st AT stage, thm d&tB. the tai)!® in:3iGated^

cilffereiise aasoag th® -various treatments, treatjnent

wMsh reseivod fisll bassi 2^ ia t'm xozfa- O'i f®3tajii>hQ3

registered the highest plaint coj^sentration of S> (0*38 per

hent) followed by the t-wo»3|5iit P treafestents ©nd

to wMch vmre similar. #0.1 the above jjalcl tre^trac&sts

%tferc signif'iaantly artaparior ©v©r the ©triers. It my be

iioteci tiiat aii these tareatiseat© ©ii&;^spt are tUe isplit

traattrexits of P v^Ath basml and % top dr®sa»€i at AT s-'s«ge*

The treatmaats ajjd %«ire »tatl3ticaliy on par

were superior to 2^ and The louQst plant-

phosphorus coatent s?as recordsd In 'Sha iio-P coiitrol {3.26rJi)*

T£v& phoaphorua Qontont in the plant detcrndna;! at

15 days after top zktmB&ing at IXS siag© i^as tc^Mid tQ be
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'rafole 6. i'-Se&a piiosphoxrus content (per a«nt) in plant as

4a£iuenced by basal ®nd top dressed P treacrneafeS

'JJeeat-
Prior tio
top dress?3-
iag at AT

15 <iay3 after
top Messing

at AT

1'3 days
after -Srain

top dressing
at PI

.•it raw

0,28 0*29 3.27 a. 25 0.14

'•^3 3,35 3*37 0.36 3.36 0.23

^3 -3•38 0.38 •5.37 3.37 0.21

3.33 a»39 0.18 3.15 0.23

% 0*29 :3.38 0.37 3.33 0.24

T
6

a,35 3,43 0.37 a. 35 3.24

*7 '•3.34 3*42 3.43 3.3? 0.23

'a 3«32 •3«4t> 0.37 3.3S 0.23

5*34 3,43 0.38 0.37 0.22

'̂ 18 0,3S 0.45 3.40 3.30 0.24

f>o36 ^♦42 0.36 0.3S 0.24

T
•^12 a# 3 6 3-43 0,37 0.37 0.24

T
13 .

0,37 ^•46 a.4i 0.39 0.2S

r 30.:30** 53,03-«* 10.33 IQ.OO**- SO.00**

CD 0.017 3.321 a.026 0.027 0,013

*">• Sigiiificaut at level
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auparior to this others. *he treatmetits h' "3'

T^, and i^ere oa jaar and tlie iowesfc plant

phosphorus coziteafe C0«27 par cent) was racords.;a by 'i'ae

aorjferol *

At hardest stage the P -lioateati la tha rice grain

vms sigriifiaaritiy i^flueirjced by th© treatments* '^he

tff«a.tra«r»t» '^iq r®selvad P in two s5>.lits

rseordea the a^ixiaam con^^entratioji of P in thG grain

aad 0*38 par c2®sit jc®i3p»gtive;iy), £ollc«>7eci by the srull

feasal treatniserrSis 'S^ and 2"^ with grain phosphorus contents

of 0»37 aad '3*3& j>®r C2®at r«spec-tlveiy» i'he cori-trol

rec:ord«i-3 the iow«.st' ccnteat of P C3*25 par eent),

i'h® phosphoru© conaejfstratlc® ia th@ atrav^ waa also

fieaad to fee ir^€luea!3a*a by the tr^satrs^sats* 1?Ji© coatrol

retrordei the lowest aors-seatretiorj of P 0.14 ptur cent)

unlah waa v»hlie the highest purceotagc was

reiJorded by (!5«aS)« Th® treafemnt® Tg,

aiid were atuperior to 1?^, «iid 'i'y and on

|jar« Th® treatments and were slitdiar an4 I'̂ &se

mu'&rior oves- th@ e©«tffol.

iroai the graphiaal jr«pr®»«atation of t.h& phosphorus

GC-ntsnt of the plant givea ia Fig« 4, it is alear that th©

phosphorus concentration wajs raaxisMm in the »piit P treat*"

ijjeat ©atimted at 15 >aay® after tep ciraaslng at stage.
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'Ifebiei 7, fieao x^i^osphojrua uptake Ciri kg by pierst as

iafiiscaced toy bassal and top saressad P tirea&meiit-;i

Treat"
rsmitQ

Prior to
top diressing
at AT

15 <3iif3 after
top dreasin-g
at AT

ID flays
after top
djrassiBg
at PI

liarvQst

h • 2.41 7.43 e.s? ia.42

3.42 10.37 13-»78 20.41

•^3 3«S3 13.72 14.36 21,:3S

®4 2,82 11.43 14.04 19.27

i-s 2*BI 1^.02 13.B2 19.24

^'s 3*36 11.34 14.3:-? 23.34

3.35 13.38 15,43 23.78

-8
3*25 12.73 14.82 ' 20.36

T, 3.54 12*09 IS. 33 20.11

'l3 3.51 14. a$ 16^2 a 23.03

3,32 12.48 15.10 21.9?

•^la 3.42 14,34 13.Ss} 22.49

®13 3.56 15. D2 16.97 23. S6

]? 1 44.00*^ 16.aa**

CD . 0.29 3.89 1.42 1.03

** ;;ignlSi.eant at l®v©I



fig. 5 PHOSPHORUS UPTAKE-BY PLANT (I<g ha'"^ )
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plots perfomsd best, teoag feha foaaal P treatments, full

ia tlw form ©f superphosphate reaorclsd lass wptak© of

P c05%"5ar©d to full .? Sorm q£ faescsn-^^laos applicationiB

The -t^iree-aplit treatn^ents perSorjaed 3C®parafcivoly better

thsrj sliigle t©p- cScesa at- AO? stag©. The n«s2dLi5*3fn value of

16^97 icg was rss^sorded hn' and tha lomst (B.mSlkg hs"*^)

by tha control.

A-& harv©«»t sfcaga ftly:; upffeak® o£ P plarati waij ai-gini*"

ficantly ini'lUQsiGaa by th& various tEraatments. -^he treat-

imatB ^'Moh received P ia two splits of wMoh

the fcQp -^^sssing w®s with Sactofn^jhori fe'era on par and sigrii-

fisantly «upeci©r cf/«r th« r^ssaining treaS!f»nto, l?he treat-

, rs-?@nts and war© on. par# -Fhe ^pplisjafeioa o£ phospUoruo

in throe sgilita was foui^a as gooi In increasing tli©

uptake o£ P by -tths!' 'plaat as the two solits. l^he treetnventa

wni5;i reset'^^cd S'uli P top dress 3ho%ssd stiiah lessser 7 uptalso

though better fhasi the control* 'i^he least value of uptake

^ was reaorcte-i by ths csojitrol,

SiVailabl® phO:3phoriis ia tEia sjoiX at <24igigerent; staeiea

^abl® 3 sh^a the avaii^le P v^ontaub o-f soil at

f31f£@renv stag^fs of sampling via.^jjrior to and IS daj^s aStor

top <aE-essing at ^4'i% 13 days ®ft«r toxj^ i^©ssing at an^i at

harvest.
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The data an available! P status of soli i-ecordsdt

jusc pffior to top iiressiag at iadisafcati sigai.Ciaaat diSi-

e£'ei>5a amoBg the vas-i^csias wr©attt3eat.s<» 'rh© 1?^ aiid

whiish iregoived the osntir© dose of p as baaal either as

sup^5rpllosp^>ate or as fasfccraphos were similar, Thaaa two

'recorded higher available phosphoras -aoaspared to thoa® whlcii

reeatved £r.a;::t.ional closos of basal phosphoras, wrii^sh

also similar® -f.li t^"ve fcreatxantis,, vmare the basal ap.piiea-

tiOii of phoiip-hoffua was" skipped, recorded less of the available

soil phoaphorus arid were on |>ar« The highest values o£

42mS kg i? ha was re-2;o3rc3ed by and 'che lowest value of

25^2 was recorded by the soatrol»

Sigxitfiaaasa in availafeie 4" aontmi^ of the s©il was

also obsearved ainOa5;g- tlie tireatiY5>snti3 ©t the ssitscad scage of

sampling via. IS day© efter top dressing- at hT, At tM/s

stage, ail tihe top dressed ?•?, treatrnQabs regiatcired higher

waiiabl® I? sontQKt ia the soil over the full toaaai i?

^ treetrsiefits the controle Hcassver, eaieng the tc^:> dressi^d

C' trcatrnerifes^, no signifisans. ciiffe£€sn;:2s aould bs saan* The

tyo-spXit i? tr®atf?>0at3 «©re foiad b«tt®r in soil phosxahoms

ecsiiiiiared. to three-split fcreatsaexits end th® full i-' t^op •dressed

treat;;yeafcs* thcAigh not sigoificanto 'Phw highest value o2.

43•63 kg P ha"^ was aoti.3©d i.o the half basal and %top
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dressed factoraphoa treatment "^2,3* lowest (21*33

kg c> ha""^} was resor^aedi by t:he contr-oi.

The data on the available :ph0gE^h,0£xis contont of fche

soil recorded at 10 days after top dr^asing at PI indicated

that all the treatnieats except control were sistdlar* 'i^he.

cjoatrol registered significantly low available pho^xihoms*

Arriong th6 treatae^its^ the tw:>»3plit 9 trsatKse.-its snowed

trends o£ higher available phosphorus in fehe soil, Detv/soa

^ the aaperphQisphate and factois^hos treabn^nts, the latter

gsve higher availabie P thoagh not sigai^icansi. 'i'he highsst

available iynosphonss C34»5k.g ha ) was recorded by x^y

wiiil® tlie control gavo the los^fest value <18»5).

•rjfi© available phosphorus status o£ ti^e soil ostii-nated

at harvest, coatiaued to sbow the ^atiie thread as that oi; the

previous aampliag stage, without any aignificaax: til/Sferanscse

atnong t5i© trsatraei^ts# ©xcspt control • '^h& lowest value of

23.55 ]fig aviSil^^ie phosphorus was reaordecl by the no •»

:p control# While the two-»3plit fastoiirsphos treatrnent resulfce;!

in the highessfc available phosphorus content (3ai5^)«

CoQc^atration of nitrogan in grain an-3 straw

"i'abie 9 prc>vid®s tha msan values of tha nl'crcgeti ::on-^

csenGration in rice graisi and straw eatiraated at the f2;rop

rnaturitv

-K
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Table Misan nitrogen cmcentrafcioa Cper aeofc) In grain mfd

straw as influenced by tirrie and methoa of applicjation

q£ P £©rtili2«rs

TreatRJonta Grain

1.27 •3«63

•^2 i.35

•^3 1.3S •3.73

'4 1,36 3 .74

•'5 1»3S •7*69

•^6 1.36 0^69

'^7 1^38 M4

1«38 3.74

i..36

'̂ 13 l«4-3 0.75

1»3§
\

0.?'3

•^12 i.m 3.73

T
^13 1.40 '3.75

i;' , 57.80^^ 26.0D'**-

CO 0.012 a.ais

aigaifisant at i>4 level
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Sh® data rcvftal©-! that ti^ <ai££«rent P troGtnieRt

sigaific^intiy iiiflueased th« nitrorien amountration in ti-j©

grain, 'fhe t.w«>-sp3Lifc P fereafernentis and where

fa;2tc*iiphos was used for top dreas at AT regisfccr^d hightjsffe

grain ntatrieaa content o£ per 'Sent, wMcb was -aigni-

fi<2anfc» The thre«-@pli& treatments to and the tv;o

3pXit tr«atrt¥snts '2'̂ ^ aod wer© similsr, Vhe control

recoraed th© l«ast nitrogan C02rt«iit (1»27 per aent)*

•1?h@ dsta relating to the Jiitrogori aontent of sti-aw

iU.30 showed significant -aifferine© uader the influonae of

applied ph03ph0ras» lowest nitrogen t^cjite^jt was esti

mated in the control (0*65 per ceat)*, *he treatftvents

^1^3* ^3' '̂ 7 "^4 re<3®ived facitoijfiphos for top dress
ing r«^2orded m0ce or leas sifsiiar nitrogen coiitents snd

w®re sui^erior to the r®at of the treatitsen&s. The treatments

with superphosphate sion© as the ®cxxrc:e of phosphorus were

benefited less vhea compared to faotiOBsphoa#

Concentratioo of pofeessium ifi grain and straw*

Xabie 10 providss <?»ata on th© mean values on the

potassiiiia contmnt o£ grain and stravj aatimated at th& tin-M

o£ harvest*

Th@ data relating to jsean potaaaium content of: graia^

has indicated no 3igni:£i-;5aa& ••• differeaoe •4ie to
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Table i0. potassium aontant Cpw cen-&) of rice grains
&nd atifaw as influtnoad by the goiaro© and tiitie

©£ apslicetioii of phosphorus

Teestmeiits Qraia Straw

0*29 1,91

a*39 1.05

"3 9m40. i.as

O^M

%34 1.05

Q»3S 1.03 •

•^7 ^•38 1*13

0»36 1*06

0#3S 1*07

T
10

3.39 1,16

T
^11 0.38 1.12

T
12

0*3S i.ii

*i3
3«4;3 1..13

•? ^

1»56
NS

<1

GS 4W'
-

i'1.3 iJot sigrttfioasifc
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t,hs dlffeE^at fcreatioents of phosghozusm- Tha aonfcrol which

siid not reaeive any pboaphaSa fertiiiger has evidently

recorded the iowast potajsslum soisceafcratiors,^

I'he aafcs perfeaiiiing to th© petassAum con6ss:it of sfcraw

al30 revealed ttie abaanae Any inSXuariae fluo to the »plit

appliaafcion of phQsphonis# Lowsat pofeassiurst content of

sfcraw coul'l be reaorded JLa th& csosatrol.

Correlation studies

Th© values &S simple eoirrelation coeSficieist^ «r©

presented in ^abi® 11,

Corralation sfcudiea vf«r0 coac&aated on the available

phosphorus corjtent oS the ^oil estinmted at -iiffar^nt growth

Stages and the plsnt P ocaitsftt as well as graia yield# 'Jhe

r<@latioaship b®t^»®a the plant P content eatimted at

aiff«r«nt stages grain yield was alae arfcUiUad,

PositivQ ana signifieaat oorrftistion existed between

the available P In the soil anil plaat phosplnorus e3ti.maii©d

at IS Oays eStar top dressing at ^S, IQ da^a after top

drssising at PX aji.a at h®rv@at. The available .? in zh&

soil was ©lijo poaitivoly mid. signigiGaatly corraiatecl with

grain yield* Sindlar relafcioasJiip «xi3te'3 between the

content «sstimate<i at different stages and the grai.n yiel.d

well-
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Table li* Corralation3 amoag various charagtarp

ax.

m.
Character,L eorrelafeloa aoeSifiaisnta

I* Available P in soil at 15 ciaya
ftfter top dressing at Af 3«3538'»
Ckg ha""^) mid P connenz oS pXan-ts

a* Available .? in soil ®t har-^-safc
<kg 'na**^) ©n-i graia P •3.4'349*

3, Avail^le P in ssoil at 15 da-jfs
after top drassiag at. A'f (kg
and girain yield 3»3186'*

4» ltvsil«tble P in soil m IQ days
after top draaoing at FX (kg ha )
ana giraia g^ield :)»4121*

5. Available P in soil at harvest (kg ha*"^)
and grain y-ielcJ ^•4312

.PhDsphoirus aontent in plan-t (per cent)
at 15 days afiser top' djressing AT
eisd grain yield 0«8696*^

^^ho-Sf/noirus conteufc ia plant; (poet cen^)
at 13 daiya after top dressing at PI
and grain yield ij»&226'^

8* 'PhoBphoms con-tent in grain (per aexit)
and grain yield o.aosi*

• SigniSicaat at. 0»D5 level
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mscmaxo^t •

'i?h0 results o£ the Si@ld CKpserirae.it to atudy tho

^easibili^.y of top dressirtg of water soluble phoa^^batla

fQ^iliaer asi the shield esS rice are iMsauss^d beliaw*

gfse^afe. q£ top^ ,'dire55siiifj q£ ^shosphate fertillaer the aro^h

Qnd yield. charagt<Bgs o£ ricea

!• i^iant height

Prcjm the cfoservaaiC'iia just b©fora top cSreasiag at

hT stage as recorded in Tabl© 2, the source of solu-*

bi© P nor fcha .jo-jri^inatioa oi phospljate fertilisers nor the

tima of P epiali-satim was found to ^tyMrt my sigsiificant

in£iueu::5e oa the height ©f pi€iat# Increaaed plaac height

Ijj fhe result of unilrorni basal applicafeion o£ nitrogen, to

ail the plots, 'though I? was basally applied to aorae plots,

its sffecjt fefsa too early to be maoifested in th@ growth

ciheraat«rs <2a® to the goaaibla fijsas;iOii cicE phosiphonss as

well as due to the Initial stage o£ root dwelaptiieat with

its listiitad abilifej to absorb nutrient,s.

•rhese- rsisults ara a^ogtly in agreafnsafc with tho

findlxigs of Gopsl mo (1972)i and ahardwaj et al. (1974),

who haci sc&port&d, the abseaae o£ any iril'iu^Lncic- o£ ti.ae of

appliaatioa of P ojs the of rice. However^ aiibramoniaa

(1970) and Singh et ai<. (19.^7} cbserved that the basM

application o£ C-' eahancicd tl^ce plaiit h'2it:3:ht.
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r«suits jrecordeS at IS days after t.op cireaMng

at AT have indicated fchet the feime and form of appli-^atioii

of shDsphate fsrtilisar sicj/sifi'sa'atly lnfl\XBn^&6. Eoyt

iiisreesissg the plant height, in general, it was found that

the top dressing oS at A-r B%&g& is affe^fcl'^'e in

insreaairicr the plent height. Ths •mxitmm h&ight of 39,(Ssn

was recorded by m%ioh rsdciv^ed £aatQj.^.^pho?i, bctli at

basal <as n&ll at top dressliig at a-r stage, wlma com^»

pared with tMs, fchs perforraain^se of the treatr.^iats 'i?-, and
X«w

'̂ 12 received tcsp dressing of saperphosphat© at tl'jis
stag® was not "^ery aneouraging aa^l tiiis was of* par with

the? full i? basjai treatfsentjj an4 *i?^»

Ttm insrea.secl plant height du® to t^> drusaing 'by

facto:npbo3 rsay b® to fclis effect o£ riitrocjQii prsaewfc in

faatcmihos as well a® the iiicreajsed ability of roots to

absoxt> nistrieats. Moreo¥®r» it «-aa also obaarved tiiBt all

tiie treat&nontg yliicsh liad received top i^esMng cf fa-^jtav'spriiOS

> have behaved similarly with regarc^ to tha- pia;it height at

thiB Btksigeo

Sliardwaj at si. (1974) reported ti'iat applisattcso of

phosphoirus halt et plenting and half at tiller li^tiGtion

favoured In i^elght o£ piaafc* Vijayaa @t ale (197?I reported

that top. dressing of P inar<2ased the hsight oC: plant, at

all the stages sc^a^ed to no P contrci.



y 73

At th« hat-v«sfc stage, however# no significant diff€ir»

ence ©xisfeea among the treatrnants, pr?S>abIjf dua to the'

^2niforitt» application ia all ths plots ao'l tjis greater

influence ®xert«a by the ^sorfeed autriant on the improveissnt

in grairi yiela iii preBeroncs to t.ho vegetsjfei'iT.'i Sin

a«3dil&iorij, the level of KFK was snaintaijiad Taaifor;:T in all

the treatmanta, only the aoarae^ of and zlma of apx^li^aisioa

varisd. B^hii and sahoo {1^69/ have r^i^orfcea slsdlar non-^

significant remits in ri-s©.

2 a o£ feillera

Xt is iseen tliat nsitl^r the time o£ eppliaafeion aor

^hs source of phospJsorua could iacluengc the fcotaX mm^r

of •Cillers, ^rhs rosulfc is ia agreemsnt; 'vjith t.h© ifiadiiiijfs

©f 3®hy. aa<2 ^rnhoo C1969>, ^titbirarfioriiaa Ci9?3) aiia 3hardwaj

(1.974)« However^ the fimdiiiga of aoy ©nsi Jlsa U9Q?) and

aiQfh €3fc al, Ci9S7) are in favour of enhanced Ciller ^oam

resulting from f\2li besal appli<2sfcioa ©£ phoD^'aoms,

'xUller ccmit <3j»3erv^4 at IS days after top aressiiig

at AT inaicat©a no sicfiiiriGant 4ifferernc-s batween

full P bassl tre?.t.53®?Jts and -two-spiit treatments, even

thmigh there was siga.i£icJ6j5it diff©r@nsi!® a»m5g t:li® reaa of

treatnwnts, il<3w®ver, the two-split P treatmnfes viz.

'̂ 'iX '*12' ^^variebly resulted ia Mgher tiller ••sosiJit
^esnpared to th© eull ^ basal treatmofcs. full tcsp
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d£'es3©d P fcreatimiota p&rlormi'^ 2,©S3^«o:Tri>airg»d to tYi& tliree--

spilt fcr®at;tT>ent3» The nmKimprs tiller courts of 413*3'l was

re:2ordea toy irfhioh received £^(stomphOB for basal as

as cop ^©aiaiag afe A? Soilowea by •with 4ia*S?.

lowest of tillers was jfe3or<iea froj^ the aontroi plcst

(31Si,67), 2?h© increased tiller casnt sTva-iulfeing frosi top

dressing oe phosphorus ca«i bw attrioufce-i to the incsreas^id

abaoE^'fcic^ o£ ri and l-C un^ikr the infiusfi'se of sddted whi't^c

has streiigU'ii&asd tlj© root systei^a. 'X'he rcsis.lt in censor-

raity tJi® findtnga ©f .itstlid C2.943} who reported that

appiicatior* of £? and P &t ZO jr©suited ir,i?Fb«!r

OS tillers that at any -tine of appliestioju Vijayasi et

(197?) also c:&3«rv@d -ahfitiop ^^tf-ssing ©£ 43 kg i? Insre-

aaea fche 'nuftt>©r of tillers than basal appli-satioii,

At harvoat stage also# the treotracafcs wrticli ro^cdveru

top dressing of V in addition to a bassl tSose of p proceed

higher nurtiber o£ tillers irrssperjtivs oS t^«e souv^o of: P»

All the two split P tr^atinoats wcro on par, A-acag tt&se,

ttio wrea&fflsnf; reeedveta faofcofaphos for baisal as

well as top -^Ireasing at A'l' stage rajor'SaS fclve maxiniirfl tiller

•^okint of S14,17 followQil b/ <531.67) with half doao of

P applied, as 3isp«rphoaphat® as basal end half top clresaitd

as fa-stcsi^hoa ©t AX' stags* The increased asid stoody

availability of P resulting irorn split applici^tioii saay bfj
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which hav® reoeivisd two instelmnts of P vigs^oas as basai

and other top dx^s» lat H'S stage» Sk*i both

fastoenphos .has been u&&d for top dre.saiacj' s,fc ^*2' stag© wnitfh

ha3 i^roduaed bstter yi&ld of prodsaative tillera ot^ipare-i

to uls© coerespoisdisig fcreaftitiaa'ts &c»p dreaaed with auj^erphos-e-

It is3 alao noted tshat the Sreafcsient whlah has

received f®ct<^phGs for toot"n the basal and top drcsaino bao

prov3ac0a th© saaKiiswjs pro<2usjtive tili«ejiP3 (491* 56), thon-j'.i

.-^ It waa siMiar fc© fche osh^r two-split

?hQ results are siipported by thig finklings of
T

atiardwaj Qt C1974) amd .^rijeyj^ mt ai, (1977),

2« M«an length of paoisia

1g e%ria«jnt fro^a th© Sabia 4 thi^ yield attribote

roraalned. «?Mi£f««t©a by laithor tihe source of phos^horuis or

i3SJt&i.r,mtion of f«rti,liaer3 or fche ti^© of applicofcioii*

liiaha and Sahoo C1,069) and Copai lii&& il972) have

^ rep-ort«d that the time phoSirihorua a^pll-sation hscl .no

< ez£&ot on psioiclm X&xigth, thmgh Siagh (1937) mhznm/S.

ie.ngth of paiii-Jle by fuIX P baaal applicatioa.

3» i'Jasrfeer of fillisd graijss per j^aisle

i'a© resiiiiits in. '^a^iQ 4 sh0»r©d ifi^rease in the K^ara

mnfc»r, of filled grains pms pa,nisXe reaiaiting fro,^ the -top

drsftsiag with phosphorus though not signiSiGOjit# .?ho riiattoor
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o£ filled grains per panlale wiss observed to be liigh«r in

the two-spll't plots, ev©ii 'though they were on par %jlth full

basal tre^troenfca, end thrce-^aplit treatments* T-he highest

ccsuat waa resor-ded by (67*31} which r«'5eived ^ i? «3

fac;t0sr»£;-h03 as fe&sai and ml£ at KS a® fa'StosBphoaa, £oII©wetl

by "S^Q C63«27)» Hc3w*v«ir, bstweem the top siressed treatraents.,

th® <aif£ereiit cofrbiaations of fac;tcssphos oiia superpnoaphafee

failed to shoi^ any sigr.lfiaar^t difference in thla paraif»«fc«r.

M It was £cs«ad tkat giogie application of F at AT, as ag

ita applioatior* in tlire© splits with the third appliaatiosi

beyond a'cage waa not baneSicial m-xen oommr^d to two-*

split P treatffl©ftts m £uil 'basal fereatments-

The sresuits are^, l^o«-©i?ar* not in cc«itformiti»' with the

findings of Sahu aad sahoo (1369), subramonlaiB Gppal

Rao (1972) ®t-3. Mho eould not <A>fcaia any statistlaaV slgal-

fisasic© witr. regard to this yielS paramctar,

Pho^phosus i» esseiittftl for «ri3Tiriag satiafastory

>• filling of grain^ When £ull dos© of' £- ia applied aa beaal,

som© quantity my he utilised for tiie devaXopmsnfc of iraitial

root ayatem, while the reinaiaiag pert gets fixed in the aeoil

and its further availabilitiy' to t:ne plant is rsthar alo^f

purtisularly in af.id sollse However, if h©i£ the reaortsneiidad

dose is Apx^lied at a l®t®r stag© at AT^ when the roots

ere active^ the plaat aan MssorS? more P at this atege
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wltliait giving mx-2h ohanse for fixation. It. %tfa» also

observed upfcak® st.udies that tmmitmtn qaaatity of

phosphorus was absorbed duriijg tljs p^wiod between the ata*-

ges oi AT ©jid FI. Hence t-he ap.pli?3®tiori oe ? befond this

stag© Is aofe likely -fe© ht& utiliseci fey tha pl&nt. for proau<5-

tlve Ti-ilfi bi2! tlie reasoa for the ^snhaisae^i

iiu;?foer of filled graias p®r paniale in tihs toji dre.3QedL

t;reafcri5©nt:s«

4, ^Iii2!5b®r o£ chaff pas- panicle

Results given in the tefoi® 4 revealad that top

dbressing ot phosphorus jresulfcefl In the reduced nuicnber of

unfi'illed grains par pssicle tJon^iarad to its full bssal

application# ftvaatshough th«y war© statistically siiBilar*

•fh© applisRtlona cdE V tn tws splits, haifi as toaaal mid

half at h'S, irr«»peativ® of th« type ©f f«srfcills§er and its

ccxsiblnation showed lesser minifocE' of cbaff p©s- pani'Sle, '?he

control treatnient, had the liighest ehaff content and that

w€i3 followad. by th# full top dress«d P t^-eatsiieats and

'2'hree split treatraaats iavariatoly reserved Mvgher chaff

aoTifcent thmi Um. two-splic treatraeJits. Sr^litti'jig •end a|>pli*

catioa of P beyond AT stags does not appear to b«i deairable.

Tha niean valuer of th© nun&mr of ch&££ per paaicle

s-^i-sorded for md were 14.6?, 1S»33, iS«96

and i6»00 reapeativaly, ajs agsiinst the highest nsaan chaff

content of 36<.S,S In the control.
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extent of chaffness iJi ri«2e crop is diecivled

aiaialy by tlie availability of pbQsplioms in tho plant at

milkY and grain stages# Sa feMia c^nnecliioa the

ph<03plioitu.a applied to fclsQ seiX at AT stag® or post Arl?

isfea^ is fjiost benaficial to th© crop# Th® basaily applied

P un-^xgma fixation ia asla soils aad Its avalXabilitv t.o

tilie plant J.3 rather slow. the atago whan soltible

P was freahly applie^S, the plant is likely to b@ benefittaci

siaao tr^is v.op <3i?®ssiag is iia-R-sdiately foIIowa^S ltey the

panicle initiation ats^e •wh®n th« mtrieot csonfcssafc o£ th©

plarit stiould be optinjuin for etisariiig full .niaturity of the

graJLas, -Though the reduca-ii cjhaff contai'at aan also bo

to veriotis othoc CQaatrgiiiifcs sush as peats# diaeE.s€?s,

'arcxigbt ®tc:« the result obtairsed B&ed jsot assaeaserily fee

th& Goria«t«|aenae o£ phosphcms applicafeioa*

§• rhouaassd grain weight

"I'lie results ill 'fs&le 4 revealed that the ^ssihiousaiiid

graijTi weight vms not isifiueri^e-a by th€> time of application^

sair-^e or ^son&iaafcion oS P fertilisers 'Jh® non glgrii^i-"

52akic;£' du® to ti«se of ap,»Ii'3€8tiofi ©i; p^iosphoras oa' the

thcHssan-a grain weight p^ramet&r was also asuppor-ted by r^ahu

and Sahoo Cly63}* Gqpal Rao (1972), v'iJaY'^rj et -alo (1977)
«

and Singh et a,l, it987)»
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iron and aiuailnium phosphates firofn the P gats rdlease^a

oniy alcmly or grai^ali^^ to meet the cg-op systc^trnmnt. up to

the a©iti!D»lefciGa of its r©pro^ctii?e phase. Sssal dressing

of the entire doa® of P is r«coRS3anded aiiic® th© piasjt in

its initial stages of growth ia the rnalii fiel-i dc^es ssot rjeod

mch phosplsoruso Undar mah aituatioaSf thcj phosphorus

reserve supplies P to th« coota as the plant grows

up to PI stage* several fajriae-rs eultivatiag rice in I<eral2

aither s^p t^© basal dose or ua© only a small qa«ntity oS

phospliorus as basal treatinsiit and apply eitiles' -fehci entire

P or larger qiSSJifcity o£ i? as fsqt.o.iiphos whexs th^ crop reaabes

the a^tiv-a tillering stage or opproaehes the PI stage and

alaira better yAeids of rice,., 'Sim results of the present

studi?- also indicated that top dreesiag of phoapliioniss is

beaefisial. Split application o£ phoaphoras nmy be u«0ful

in !3as®s «-her<§ the initial part-supply q€. the mtrienfe as

basal is suffic:i@nt to laeat th© growth re^^xxsamonts of the

crop or when full basatl application is aif_fl««lt uniSer

flood€»<:5 or water atress situationss in the fiel4# l-lalapp®.

©t ©l« (1970) asid Gupta et al» (X975) have suggested that

£-or riae, 53 per a^ent ©f p should ba applied at tr®napla^ltt^li^^

feJid the mst 50 por caat at tillering» Almoat cbasr-

vatioaa rmve b^en mad& for CRsq and Bberdwaj, 1973)#

aec:eas.iy p©Ji culture studies have shovn Uhafc applied
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in splits was superior to full basal application of the

f©rfctli2©r to whe®t aa Judged by grain yi«id^ total ?

uptake ana pgr cent Pd££ values ISfS"). xt was also

areveaied that, the rice crop s!ii3as*s-ci better utilisation of

P from a4p thaa GSP when applis^a in splits. .Alternate

tagging teohai?^® indi^ieted that the utilisation of ph03«'

phate frcm top dressing w©s more in ees® oS rise, wheat arid

barley, while m&is® absorteed mom £rom basal d[©3« '

1980* Split applloatiTO &i &at $-y k.g P^Og as

resulted in higher utilisation of p ia the cas© o£ rice

under field coadition» as ^-sontpa^ed to full basal applic®-*

tion of the fertiliser, the reai-j^citive figyxes being 12*4

sad 10.0 ptar aeat respectively. Similairiy in tlia aase of

wh«at, split applisatioas the p resulted in greater

uptal^e of fertiliser phosphorcs 19"^^ • In the jpre-

a^sat study altiimgh th© two-splits &nd tlws thraa-splits ©f

P application hava giv€?.n <i©£liiite indications of signifii-

cantly highor grain yield over the control^ tho full basal

tr^acmasnts and two-spiits oS % baeal and % top 4^q»s

fmad -co be airtdiar arid wer® in the orsaer

The Uirea-aplife P treatmoJ^fcs whereia tha third split weis

given at rsaar PX stage, have b©sa found to be iiaS«rlor to

the two-split treatmerits, prcb^ly beaauss, the P contained

ia the plant at the AT stags is tha deciding factor v/ith

reaipe^st to grain yield# Mor®ov<gr, the g^hoaphorus applied
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at th« PX stags can also undergo fixation in the ^oil and !

th® ^ ralcaaad gradually froam the fixad form is not fully |
I

useful to the plant aince the grain charactarlatiss have

already been decided under the conditions o£ available

quantitisa o£ the plant nutrient prior to PX stage. i

Active tillering is one of the major critiaal growth

stages of rice# when roots are very active and capable of

absorbing oonaldarable quantities of the nutrient, with

the availability of adeguat© nutrients at this.atage, the !

vegetative as well as the ensuing repripductive stages are !,
i'

benefitted* Top dressing at the AT stage can therefore be
j

exi5«cted to be helpful in boosting grain yield as well as |

the v^take of P and K which together constitute the
I

deciding factor for the forcnatlon of quality grain. 'i?he

fact that no isignificant diffexence vdth regard to grain
I

yield existed aiuong the two-split ©r three-split treatments;
• I

given either as single superphosphate or as factonphos or !;

both, gives an indication that the source of P has no special

role in deciding the yield. The trend in increasing the yiield
I

by the factomphos included treatment over single super

phosphate as indicated in the study is, however, statisticaily
not significant. Samad et al« (X936) and Vijayan et al.

i'

(1977) have reported laexitaum grain yield by soil applicatioh



84

of phoepiiorus at; 25 DA'S top dresaing. Fried and |

Breeshart (19S3) repcwrtad thait P applied at later ,
I,

stages was aa «ff«cti¥e as ita basal application. !

Bhuiribla and Rana <1965) and Ray Qt al. (1966) obtained :
1'

higheat grain yield by NPK application at i\T stage >
I

and raported that application c£ P at boot leaf stage gave

lower grain yield than when aj^plied at raas^mum tillering |i

staga, Bhardwaj at al, (1974) obtained higheat grain .
1

yield whaa P was applied at planting or at tillering or '

was split betwean these two stages but delaying the P i
application upto'Pl stage raduaed the yield. In the |i

present study also the third split dose was top dressed
ji

at Pi stag© (45 IW^T) and those treatments have given ,

lower grain yields than the two^splita where the second

split dose was top draased at AT stage (20 OAT), The |
findings of aana and Bhuuibla (1969), JSid et al. (1970), :

I'

Halappa et al. (1970), Kollu and Bhandari (1978)^

Choudhari and V'irmani (1975), Katyal (1978) and many

others eire in favour of hi^^er grain yields resulting

from split - P applications to rice. Field ej^rimsnts

contacted at Rice Research Station (RRS), itonJcGn^,
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Kerala during 1981 puncha iseason, revealed itia.jcisnam

grain yield where P ifas applied half as basal and

half at AT stage. Liater, in the experimen't repeated

ill 1993 Punaha season, 3 splits of P application

resulted in rx-iximuTii grain yield but none of these

results was sigiiifiaant. The better performaane of

top taressing with 20 s20 ccaplex fertilisers applieci

at 50 das at MonJcompu indicated the desir^ilicy of

top dressing of though tho result was not significant,

32
Taggeia p experiii^ants aoncluatecJ at r-ionkompu ala©

revealed the desirability of top drasaing rice with

Gcsnplex fertiliser (23i20 anmophoa) though again the

results ware not significant. In viev; of this, in

terms of economics of phosphate application, tho present

results are in favcjur of the single nutrient carriers

as agalnrifc the complex, via-, factomphos. However, as'i

sdaptiv© trial condizoted in sarri^er's field under thvi

Operational Research Project at Monkonipu during Rabi

of 1989-90 indicated significantly higher grain yield

in rice by full dose o£ application as factaTrinos

at 15
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yi®id o£ straw

Yield data ia relation to straw a3 governed by time

and scurces of P fertilizer application es fumislie'd in

Table 5 indicate the desirability of top dressing o£ P fer-

tiliaer in addition feo a basal d©s©. As with grain yield

data, the two-split p treatment3, in general, perSorraod

bett«r with regard t© straw yield also, hu^ng the two«split

P treatsf»nts/ the treatment where factoft^^hos alone was

applied as half basal and half top dresa at stage# ie.

has resulted in the highest straw yield, although the

yield differenaea were not sigaifissnb ^ong these two-split

treatments vis#, to Uhe results agree with th«

findings of Gupta et al« (1975) and Rabindra {1^78) who

found that SO per cent P applied at transplanting and

53 per cent at tillering at 3 weeks a£t©r transplanting

resulted in highest straw yield, Ghandrasekharappa (1935)

also has reported similar findings. The treatraont which

received the entire dose of P as abasal dressing was nsxfc in

the decreasing order of straw yield#

Aniong the basally treated plots, the plot whiqli

receivod factoraphos as' basal gave higher straw yield compared

to superphosphate though significant differenco cmld not

be noticed®
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which araaeivad P gxaiusively as slngi®

top <ar«83 (1?2 aM gave reauced straw yields with no
* ]

stgaificitnt aiff«r©ac» among th»m. The lowest straw yield ,
I

w«a recorded in the no P qontrol indicating the heed of
1

phosphorus fertilisation for iacreased yield of straw. i

She three-split treatments also resulted in reduced '
V. I

II

straw yields prcfeably due to the fact that the last top j
dress at the PI stage might not have benefitted the rice '

1

-A crop to the esctent ejepeated. The comparatively higher straw
1

yield in the two-split P treatments over th© three-split

can lead to the Infereac® that the F applied after AT stage;

may not be fully helpful la boosting straw yield since the

reproductive phase which starts immediately after the active

tillering may also need phosphorus. The need oi! an adequate

supply of phosphorus from transplanting upto booting stage

for ric© has been indicated by Reyes et ai» (1962). Samad'

et al* (1956) and Vijayan et al* (1977) obtained inaxiinum
I

-k yield og straw from soil application of 60 kg at i

2S ma?. The present results are in agreement with the find-
- ..

ings of ShuaSDla and Sana (19 S5) that the application of N, P

and K at tmxlrmm tillering stage would result in highest straw

yield* The desirability of split application of phosphorus'

has been indicated by Eid et al, (1970) and Halappa et al, I

(1970).
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Phosphorus aociteist in piaiali

ds'&a relating to th<& phosphor^jis content of th€:

rice plant at tho fcwr stages of its growth under the

ens:® of time aiid sourcess of phos^phortis appXiaation as furrsi-

shed in '6 gave indicatioiss of higher pXaat phosphorus

concentrations In the two^split P treatments^ Although the

single toasai tsreatmenta of phogp'horug regiat,@red higher

plaat P duririg the ^sre-top drasaing at AT stage, aigaificant

ellffersnae ov«r the two»3x>lit i? tr«afcments oouia not bo

c&>ssr5rs!d» -JJiis leaSs to the iiiferejiG© that ev^n if full fioa©

of phosphorus is applied, onl^f part of it is ab»o£b«a by the

plsniend the rest gets fljeed in-the soli. IHiia fiadiag is
in ooafor-mifcy with the earlier findiaga of E'&til al. <1959)

who r®v©aii®a that -singla appiication o£ P upset tlie foelariGed

nutrition of nitrcgerj a^d phosphorua mid resoixi'soaded the

split app.liaatioa ot phosphorus in small quarxtities at various

growth stages* Th© aontrol trcatrj^nt h«d 0^20 per ^ent plant

phosphorus at this growth stage wJiich was sigxiificanbly l€5w.

The aingl© top drosaed P treatments' and al3o rerjisterecl

itignifioantly low plant phoaphorujs content, giase th® plants

nwiMsr these treatmerits ere ifevoid df any phoaphorua at this

stage,

ThO) treatsjents which ret^eivssd the eatiro doge of P

aa toaaal and T^) and the trcsattrsents which received half



89

the doao to baire e-vidensiy resulted in the Sii^iiar

plant P coiia®at;ratii©n at- this growth stage, ccsi^ared to the

treatmeat® «hi>2h either racjeive^l no phosphorua Ty

or %th doae (T^ to T^), Between the full basal appl±aation4»

fasta^^-hoa pmrSorttmd better* 2hs better reaov^jry of phos

phate from iS!?ST^0ph03 thasi £som superpJiosphate by rls© has

ba©ji reported earlier b;^ Paisse anci iCaannak (19645 and

Eng«lst0d and Termssi (1967) and this $asy be attributed to

les3®r reaaticn of phosphate ion with soil soiloidal co^r^jiex^

Vh& results indicate that the soeaiiags iiroediately

cft®r tr&nsplariting «re tmal^le to absorb the eatir© aosa of

Qpplied P c3ue to thair unclerdeveioped root syatea and also

du© to the fissstic-n of part of the applied phosphorua in

the .30il. aad 4ta resultant lesser avaiilabilifcy»

VJlth rfsgard to tli© growth, afcag® vlz^j, 15 asy^ aft^r

top dressing at hT ars^S tO cliiya after top djeressisig at

tha plant F conteat was foimci to follciw more or less siitdlar

trerads# with higher plaat P in the two-split treatmeats.

However, th© plant P acsitent .at IS days after top dressing

at aV-f was al30 fairly high sefi^r@«a to tli®. fwll top 'dreased

and full baasaX treatments and that the twe>*3XJillts and tliree-

3plits vfer® aignifioaatly Oiffererit. The control as well as

the trestmant wMcjlm received single basml P aignificantly

low plant .phosphorus qontents over the two^aplit treatmoats..
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Tts^Q is iti eo«ii£onr4fe]f with tsi© earlier tXniHn-^ of rcabindt^a

(1978) that api>iiaafeioii 5Q Hg spUt®

ih baa^ ^ % tillerigig) rocoi'tfed Mgi-'.sir P eoaterifc of leaver,

comparea feo aiagle application treatrrieafc (full baaal) a«-^

no 9 soatroi#

feiie stage the W.gh%r a:2tivity of the piaot

roots enablsd aiore eSficieist absorption of th« natrif^at

iraniediateiy i^hea appXisd to the soil vshlah was refle-ate^

in tlie Mgher plant P coJSteQt in aiX tlie top dreaasd treat-

R>®nts, while in the single tloaa basal •treatment, tho fixa

tion ©f the applied P arjei ccxfise^juerit resferieted a.vaiis^3?llity

nYLghti have c2oritributed towards its l«pss©r ©baorptioa by

roots end lower pl^fc p content. The treatra^ats and

which have rasselv^^a .th® satire phtssphoriita aa aiogle top

<3r©3» reaord«a isast piast P content, as in the cc-atrol#

probably due to the a®s^l©fe© «^ai®aa« of the foasally applied

nutriaaiw in thasa tr©<3tjaent3« 'l?his <^sarvatioa reveals the

desirebilifcy of applying tit l.«ast e portion of pboax^horus

as basel.

'ShB phDsphsras coiat^sit of the pl?ssit egfeit^safted at 1:3

<Say3 after top <2r®ssin.g at PX stags inaicafeed fchat tte two

equal split© of I? either as 3Up®ri>h<>si;i':iate an-i £i '̂'̂ t&rxpho9

or md factosaphos applied baaall^ and top

dreas«d respectively, p^rforis^d bstter over the other treafc«

rnents.m Xn the treatments water aoIiKslc
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phosphorus tqp dressed in the fora of £a42tcn:^hc3 Ji©5

in the inc3r«ai»«4 pi«nt. pho&photnm soatent. whiab

Qss.il be efctribisted 'to ti^.e iiaEiuc-nce o& the mTsncnium 3or!jr.o-'

neat oS th© fertiliser* The preseiise o£ arnmonia^al

nitrogars mst have provided si^Ksra favourable coadltiony arssl •

havQ ia^iucsncedt better a^soirptlon ot phoaphoirus by the rico

3f©ot3> St aXo© cleaiT t3:an the that the trQat;::test3

and 1?^ «hi«h have also sreseivad fasfccMphos exeluaivaly

£or top dressirjg parsoani^a sijnilarly slosig with

jiifflilar x'eisults have fo«er» ir©»prt®cl by shijaa® and ,?ati.l (19803

yho compared alon© and with P aaci K in dti-ieiX&nt- £ozn\B

«ind found that applicatlGn of amK^phaa gave the hiQ-heot

ylel^a# Acaerdiag tcteEra ajroophos was better, ^3ae to its

granv^ler iiatt^ra# %/at©r saluiisle foiria of & atad amoni^ce.1

form of nitrogeii utilised ricse* Raju (1983# ItSS) »l»o

iiofe«d feh© superiority of Diai«jr.oxilu:ii t>hosph3te cornplcsc r^rci-

iiaer ©vty single siapsrphoaphata.

- l>fith r«gard to the fshoapnorus content oS the grairj#

significant cSiffaould bo- ciss^srved in th© trc-QtsTs&i3t»»

X'he v3.'e©tmant ^3?^^ which re^seived faatomphos for top dreaa-

iag ha® resulted in the imzimxm grain phospboras content.

However, the treaC-aents wer-'^ on par ^ta

Oasalli^ applied tjreatmeats aa^S &h© tbree-spiit
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treatments '2^ and T^. also re3©r'3®^ aeariy ifSssi-ciaal grciiii

phosphorus c?onteerit3. similar reaulta hav® been r«port«.i

fey li€j Sat&a C1973). According to him appiicjcition of phoa-

phoms is 0»seittial for root eioagafcion whea appii©4l 'Airing

the feill«ritvi stags and it is most «fficleafc.ly utilised for

grain prockiGbion. Tm better r©c:overy ok phospha.tQ from

mtmophos thaa from aupcsrphosphst© by rice was attributed

to lesser reastioa oZ pho^splaat© ic-si wltli soil colloidal

GQn^le>5 as by Pamso Khama (1964) Bn;3 Englested

auid (19673* Bhastfola and aana C196S) reported that

application of P at tmsiimam tillerisag stag© raaultcrd in

higliier phosphosnss cG-ntent ia rl^e graia»
i

It is ci®ar tJiat th© treatmstnts ^^3,3

have given. indiaations of Mgli plani P content, during ail

the three previous sart^ling .periods, wMah has resulted in

greater tr^slosatioa o£ th© rJutries^t isi to the grains

irhosphoms aonterat of tlie strew also differed

fiaently over th® control* Hcwever, mxoh difference in the

phosphorus aa^^taafe of straw soald not be ^among the

treafcmsats. In general# It wan Sound that the tws>»aplit^

fcr@afc!ii@tits h^hm&d be£;teir in this regard, •'S'hase troatmenta

ahoi^d uaiforrrsly better response during all th® gtampling

atages* Xt has t© b© noted that the treatfj^nts '2?^ aifsd
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which are the solely top cireased treat»ienta hava registered

grain P canteafcs not; tmich different from those of the two-

apXit iirea.tmexits.

'2iv& percentage conteiit of the pianu. lihoaphosns was

found^insrecso ispt© the mcond sampling period which nearlj

coin^iides with the msximm tilieriiig stage ©f the crop and

thereafter- it ctesreased gra^Siielly# la £act th® mKiimim

absorpfciofi of phosphorus in riee roots s^jcrmlly oseurs at

tha active as \irol.l as the raaxicsam tiXlerifkg stages.

Th& results ar« tm ©greetseRt with th® iindlnqs of

Rai aiad (1976) TiOtioed insroased P cojjfeenc ia

pien&3 from 14 to 42 and slow P aa23orpt:.lQn ici the early

stages and retarded during lag ph»sa. Mso from the grapM-

aal preseat.atioa o£ the peak stage of phoaphorus soi-jtent o£

plant in Fig. 4 it is clear that •jmKiraffi plent contsnt of 3>

wa3 recorded Mh&n estimated at the abage of 15 after

top dressing at AX- whi-sh corr^apojids to 33 DAri', ie,,. near

PI stage. Xt aaa tihus be presurnad that th« peak period of

«baorptioa is sc^^her© between hT stages aad in ©ay

way wot 3tt or be^'-ori'Si PI stag©,

Plsnt phosphorus <tstiniats<l et 13 days Rft«r top

dressing at i^X stage shcnm^ decreases# 'Ti-iis n^ight b© dsae

to &h® iSiiutioa effect resulting from the increesad vegeta-^

tive growth of the arop.
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•Amm mna & tsmt^trnntw, th©

has gi^m befctar srssralts in t© 1:1 '̂ plant ''

ph&*s>mmii3 contcak. Tetlm sn^qfm b» ail# t© th® mpply of tiNi
|i

rftmiainf hai,f q£ the resOBStjeat'^j-J tSose of F a?; th© eifiUice-l

girmjth istage oS srassismm feill®ring* &/he.a ab^orptiois by rs^

i^ its ii^ ^smt,mntM0 \
t

only lars© ^oiaJE-th osJ t:h& dU?»i6 was baigwiil]? ^ppiicsd

i&ft'i half top ^«.sa«a ®t <#5^f $ssac5«# tliu^ adifing OEiiy fehir#®
1

fcwrth of -fch« total dio*®# £^mi.ai.ng. om ims'th dis#« !;
1.

v«s mly m feljst M atag© part «i isfMch

fiaced jMifil part'

Ij^artiy. mststsh&d

tso^r^a feha ifKsr^asa

4® iaf«rr«a tmt tli®

pli«3ira» fyii^ e€mtrilHst«4

!-^ grsia P ®oat®5ife» frm it''

iSiia gstg# i&l' dire»sin^ «bou.l-J Is#;
i

liratt@4 to «lie mstXmam tiii«^lfif p^rioa asi5 'fchcit ersi»' I® ;

ttpplitSia M stsif© issot 33© h)&lp:g«i in

abeufc iiK23r«ege4 pii&ftg; P ©outisnt#

•yil« r^saiiss Tabi® i th&t Sm^zsr^Aa^

top aa!^»si.n3 afe ftsti'r© feiil^riag sitiig© 1st '

in insfmnlm tim t^^oaphom* coat«afc thm siagl*
)'

aup©«plto»phat© top .irriss^^tive of tea

isaaal dff«»#ing ha.# l3i|i«a giv«n «si«f mXngl^

or wh«sa compared ta t,tm P&^mm

OK full fea»al P «pS5lieat;im«i
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uptaHe by pXciikt
I

yptako stiudles indicated a .progressive irssrcass idi

phosphorus ui^tak© with irs5r«aa© in rlco growth whioh oon-'

ttfiued tap to mturity* P^nmlts on ^ uptak© by rieo at pim-^

top £Sif«s33a-4 ®tQg€ a-fe")a'i? glvea ia T@bX« 7 intricate siiTiiiasS
r^spoas® by all recwlvlag feasal phosphoirua

reveals tha usefuleesiS of bssal csE^lisation. Higrjest phos-
I

phorus uptake reoojraea ia wh«r« tha «ati're do»« ofl

P 4a fch© .SiOinB c^f factoa^liQa was basally «ppl4«tl# '«ihlle

fi»ijailar situations th© sfUF«!rphosphafe«s basRl treatment s-dgis-

-tered l<^r uptake# thougii aot aigoifiesai;. It lia# to bal'
I

noted that treatra^ats "Sg, and hawre reseived n@ ';
phosphorus at ®.ll tili tine £israfe s®ii^ing atage an-:! the i

orcsp imist hav® utilissd osly the ssattw avstiiabJL® P whl<3h|,
i'

wa« l0w» I

iJit X% eteya a£teJ top dressing fet A? two-*'

»plifc P fet«6ta»at« showed high«jr phoapbosus uptak« ia

geaarel* Th© pXast ®.t this aaage hQ.25 developed e fairly

atroag root «yst«m .wlsleh eoild .abso£b aora phoisphorua f ros?
I

tbe r®8dliiy avfiilabl© tQ|> dr@ss«a psoMphem^ pool» 'fMa

t3 further mvi'Mnae^ by the cfeservatlon that t!ie tlw«e-3plit

tff«at!s*es5t# aldo res^orOed high«r uptaK«, but sigaifieanfely :!
i

i«99# prctosbly iaeaa^iae thcsie tr«at3®©at© hm& 90 fer
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o.0ly tlie ire-s«^iuaa!i<S®d dos© ss agaliist 'th© 't;vc>»

split treasai®nta where the «ntir© dos« has been utiXiaed,

'Sh^ lower uptake notised in the basal trectfrcatjo is attri-

b-ut«d to fijiatioa aad conse':gueat lesser availoiiSlXity of tbcs

nutrient to tli© cir©p« The soiitsroi which lias uo

applied P hcis eyideratly shOvi« the laast uptake„

A'T 10 days aftsr top diresaiJiej at £»I also, the »ame

tread of P nptsiko eouXa be Cibserved^ All ths trjra^«*aplit

P treatniesats hav© ro3osrded 'hivgher lapta'ke €?£ tliio nutrion.u

and w^re sis-niiar to tlw fe%fO»3plit; treetrmjats via.^ an^

'̂ *2 supsjrpho^fpljet© -i- auparphosphato and factossph©^ •»•

^upe«phospl2afce respect!veiy» Bow«ver^ th© two-split treat-

ffient follow®a &y haii?® resul tea ie ths Mghest p

uptake tfhlah is of the superiority of .fa^toffl'i'rsos

top dr^ssiag at iVT, Tn® upfcalce in th© e^ccXusively basal

trest^iarits and in^^roved though not to tli© exi;eat

expeat0.5. Between the treatsmts aa;:l -^g tjhl'ah reaeived
the entire F aa single tc^j 4sr«ss ®t At stage, the super-

phospl-^te gave low®2f «3timat®3 OGi-^r&d. to factOETijaoa,

though not stgnAfisent, 2h0 fairly nigh' uptai=:e in tae

faatOTiphos top tSrassed tr«atffier;t is attributed to higher

afesorptiv© tondeija^' of tl® already dev©l0E^-sd root aysta-n

tii'id©!' the inSlaiesifj© ot amfficisat iiitJfog«sa»
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Th© GUjnalative uptal^e of phosphorurs cfoservsii at.

harvest stage was also signil'icaiitly Iiigher in the two-split

P treatrrents, ie., ^xo' fQctoiBphos was used

for top dressing, The treatments and where top

dressing was done with superohosphatG recorded trio n&xt

higher estimate of uptake. It cen. be noticed, that these

treati^iits continued to shov/ better indications of .mtrient

uptake throughout the arop period* The higlisat P uptake

in these treatmsnts was also reflected in the yiold of grain.

The three-split treatments and full basal treatmonts werfS

similar in this regard. P-aJu (1983, 1985} has reported

higher dry matter yield and uptake from the split

application of phosphate as 2hP compared to the basal

appliaation, while split application of superphoaphate

reduced the DMY and yield over its full iDasal ax^pli:3cvcion#

which has to be attributed to more intimate as30.:;iati0n of

ion. Riley and 3arber (1971) have proposed evidences

for the presents o£ ammoniam ions aroun-d the root- surface^

which aould increase the uptake of phosphate anion hy root

aell# probably due to the involvement of exchange oS

ernrnoniura ions for hydrogen ions, which could rnakc-^ the soil

aoidio near the root and, raise th© concentration of phosphete-

ion in the root vicinitye Higher uptake of phosphorus froa

Gonplex fertilisers by arqp has been reported by Gupta et b1.(1972)#
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Saliaahcj Dash C19723 and SJhlncfe and Pat;il <1983), Panse ami

"Channa (1964) and sngeiafeed anJ 'Semmi (1967) repori^^a

&ji@ iiattar ct phosphate xram artsnophoa than £rm

superphosphate siy rice#

Availabi© phosphoras in t'ho soil at difforaat. stages

From ^^^1© S, it is clear that at the j;>r@-top dresssid

sfcage prior to laette^ soil enz'ichu^^.n'c. by phoaiihoms baa

ossurea in th» full bsaally treated plots, i^hia is

sii-jccs all the other tre.atfi5enfc8 ere eithar a©void qf.-

applied i? or only fra^^Jiional -aoso oS p at this

3fcago« Part of the basaliy applied phosphorus wd-gnt hav©

undergone fijcatioii in th© aaid soil wi-sii®. part ©S it soight

still be iri -the? available form» ii?hlsb can «ic2.3€"a£i-»i ror the

higher availc&.lo P content in ch® full bsisal treatn^snts thun

in tho ot^hes- partial basal P appiicatiosi,- i(?berc' tha availabia

phosphorus content of tm soil ia also pi-oportionateijj? lom>x-*

3«twe®s fac&GRjphos ana superphosphate treaisiiseafes there was ao

signifleans©»

At th© second afcage, the fiall baml treat::tie.-nt3,

and liav6 rsv^isteared l0i«®r available nhoa^norua ^ontentis

isi th3 soil coHKiared ofch«sra Cex-epfe control)* It ia -1:0 bci

looted that fchase plots hav© not received any phospho^-us oeher

fehaa the basal dose and « slaeabXe portion o£ th© available

phosphojms nast have already J3>een utilises! toy the plant dbrin^
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it3 astiv^Xy growls^g stage, ifsaitMJiy thm post - stage or

roaximi? tillorin-r? stege. la gmms&tl, all the top ai-ess^a

P tireatraentis i^sra ampsfrior over the full basal tr©afcraefifcs

yltii regard m fete'teresDed awilsbalit^ phosv^horua in

th€3 30tii,

all the 'i^op iaresse-iS P •fcf^a-tj^nt-.a rsgtg-

tereil nffire or leas IdexstjlcGl avalialrde •? v-alues, wit>.

trend towaar^s still Mg^.er airallabtllty In 'th& two-split

i:-' treatsrjenta fco "^2,3^* stea% supply phoaphoms

to soil through two or three split appXlcafcioaes Sma rtJsulJiea

in the unifcs^s bisli-iing up of the avsiilabl© phosphonis aacii

taereby iis Its snrid'inten's In fcli© soil, t'n© twow^ptits

ana tiist&e^spXltBt the foniHBr haci higher available pisospiiarus

conteiafc in tha aoil^ presu.'sabiy due to tha isffsst oS full dosis

iii p3r®£<%3r'Sn3:e wO oialy fch^a fc^rth oi^ t-tie rec5oay?{©i^clad doo©

of P in t?ie latter# which 'tes goas i?j to the atc-Il till this

stage»

iiiiSijjii 'CO th® thlrti and ^csii^rth Esaritpliri^y sta-ri©®,

vi3y,at 13 days after top dre»aing at PX aad at harvest, ©11

the tr«jstsaenir.3 except •control w®re airrdlar but sltjraifiaantly

superior war tii-e co-itroi* wMch is «vid@atly the rcaauit of

full do»o or P rcooivod by ©11 the trostasjonts tho

GQrjtrol^ where no phoopljorua has applied, Mailer

aoritsata oi- ave.llatoio P ick the ifaofcc^np-hoa treated soil a.
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ocsB^ered to supesphosphate# are €K<plained as ''au© to the

inSlmenae ©Kffirted by zhs aaiccanpanying ion .in the

fornksr#. -vhioh fchK'Ough ita involvenientt oS ©xahango for

Ixydgogen ioas la the soil could laake the soil ac3idlc near

t'UQ root and raise the eonc©sitrat;4ori oi phosphate ioa ia

the root viciait^y. By t;hi3 process, not only the abaocp«

tion of phosphorus by plant root is favoured (Pmso and

•Khaiiaa, 2.9Q4) Its availability from fixed form enl'iadcou

<Ril®y ).

iiltrcgszi con-3esitrafcic3ii in graia and straw

1?h® nitrogen concentration in the rice gr«d.n was

found to be influenced by the 'dlffaraiat treacssats* Xt

could be fjoticsd in I'able 9 that the faatofjsphos top dreaa-

ing coulci --signifiGejstly inwsrease grain Biitrog®n» The

favcxirable iiifi-asace on the root zq-ob through fresh a'd-aition

of nitrogen as smtiOphOB has helped in th® incg-eased «to#orp«

tion of nitrogan from the soil spring the aotiirs tillering

aad raajcinuim tillering stages whea the n€^d :3or nutrient i-B

also ?nor®# This eibgorbed nitrogen rmast have hftoa effeeti-vel^f

utiii^d by the crop In the post flov^ssring phase* The

thri20i-sp2.it treatRients were not round inferior over th@

two«»split treatmants# th«r«by indicating the us^fiila«»» of

the mmonixim eonatitueat in antiwphos top dres^e-:! at the

critical growth stages of the crop.
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As in tli-e ease of grain N> tim »tr«w N- also vras

influeaa®d by thjs particularly the tcyp dressed

factOsT^ohos. It wa^ aisc? aotiaed iihst all the f®i3tc*3ph03

top dresscsd traafemants ware simiiar# 'rheai® w«rt2 superior

over the ©up-iarpl'ioapi'tat© "fcop dressed lijrec.tmex'its .CusrtSiCir

eonfimjs the beasficial roi© of P <20fapl«x f«rtilia®r8 if

top dreasmX,

PotiBssium qoaceatiratioa in grain md straw

2?able 10 reveals that neitlier the ^soiiroe csf appli»-S F

nor the td.me of its application had ».ay sigtiifleant influence

in b\iiiding %sp the pofeasaiiim oonaeatration of grain or straws,
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A iisid was ia -ch© wetiaads

of. t:bc lastr^atioaal Farm, COlX^ig© oM A.gErl.5Julture, VQliis,yarii,

during ths scson^. season o£ 2.998 to ouc- the

bilitir <32 top '^sresaiipg paddy wl'&ls two water soluble phospha-

tle t'#rfciii25®Fs» |!i5!2C50phQs Cfaofcomplioa) aa-S a«perplio»phate

v^sr© nsied in ttm st%Kty aa the &ouraQ o£ phosphorus# Theae

w.re applied. In spites at. thire® stages baaial prior

to planting, as dE-essiri^ at .the aativo tilieriao oad

pgiEiiiSle- Iriitiation ^taigaa. X'h© levels o£ i? -md H wera as

p3P«soribcsd xn the P&^skmg^ reccssrasn^tions. Tli© ejeperlnent

was laid out in sinsple jraRdcgai-asa feloal-: clesiga with thirteen

treotmsnts and fchr«s repXiqiatioa®, *h® .pad% variecy U3«ri

wa0 Jyotiii*

TlsQ soil aad plant sat«pl®s w«r® aoileGted at ?lii:ferent

0fe«g«» prior to top drea.sing at h'S, 15 days aster tap

d^assifig at At, 10 ds.ys aft«r top dreaaing at £»I aad at

harvest a.ai3 w®re aaalyaa'3 the avail«fc>i« phosphorus in

the soil axltd th© phosphsrus qoa-sai'itre.feio/i la tl*i© plant, ?he

dafca gew'ieratesl from the fiel^l ®3£p«rins!ffst and laboratory

stu-dii<8s wsro suJsjeat®^ t© atcitisti.:;©! enaiyais to briag out

signifiojdnc® if any, o2 top areaaintj phosphorus ia

ftddltiori to a basal dosa en the growth cl^araoters aa'^d yield
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and yield pararne&era. lilvj inrportant; fin^^ings £roni these

studies ere suireriariseci

!• The meari height of plants recorded at 15 day3

after- toy dressing at liT stage was found co be signifioaLitiy

infiuea-eii toy the treatnvints over the control. Kajcirnurn

height was I'ecorded by tli© two-split treatraent wbicn re-::eiv;.^:l,

factompiios botl* reor basal as v;ell as for top •Oresaing c.t

A2 stage# riowevesr, at harvest, the treatnisnti •di££eren.;je3

could not be seer*.

2. 'i?hg s©an tiller couat snowed sigfjiflcant, differ-

e.-ices, only during tha post - aotive tillering ana aarvcst

stages with maximra count .in che two-split i? treatmarit

wiiers factcmphoa vjas isssd. Between the tnree-splits and

tv/o-splits, the pei^£o5^""ianc:e by the la&ter was bettei.%

3. i^he time o,f application of phospliorua, i/j '^eiieral,

significantly influen-:;©'^, the nurrber of T;.ro^4:ictive Giliery

over the aoatrol. -'She two split P applications where

factoinj/nos was used for ti"i€i ssaond «piit gave irjaximur.

pro-3xictxvo tillers per sq.m. Liingle basal# giagle top

dress aau three-split P treat;neats were on par an'3 v.-ere

iiiferior. Or thoise thrae, tine single too dress had the

least ©ffeoit.

4. iteitiier the souroe o£ jinoaphoraj, nor the tirae of

ai:.plicatioA had any i-a;1Lueace on -che ro.vaa ieagth ot ;;jaui::l®.
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5. I'he grsi.n3 per paiiicle was influeaaea

by the diffsreat: P treatroeafca* Si^igle feasal apyliaation

and the split application xmre. similar and showed encour®'-

giiifs tren<i3. Full top dressed treatsaents inferior.

6, Significant elif £«ro-nco ia the chaiTf qoafeerit

coiiid not be se«n be&w«!e^^ two^split anS full basal

treatJt5®afcd. Tl^m two-spXit treatments whiaii pjroduas:!

the Xeast ahafif con'&eat# were aiiailar. E-ntir® P top

Orea^saa and the ttirea-solit P applications recordel tho

hicjiier chaSf conteiat.

?• -riie tbousan4 grairs was aoii aigiiificaatly

infiuenaed either by the »c?arce of phoaphorua or by the

tims of appiieaticru

8. -^he ap-piicatioa of i- in two splits ol' haif baatal

and half top dresai at A'l? r«sult«d in increased grain yield

wnich was sigaifieaiit over the control# three splits asi-i

the aingle top dreas®-! treatnsents# •3?he two^split treat-

meats and the full basal treatnerst mra aisaiiar in their

ia£iuerice, B&t^e&n. supsrphospiiafe® and Sasfcon^phos •as^d'

for top iiressiag# no significsnt differeas© acjuld be

ao'ciscd* la geueraX* th® fiiii top Oressed P and the thr^se-

spiit trsatuients were sistilfAr and both were Inferior .
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9» 'sXt.h regsrd t.o 3tra.w yi©ld, t,h-a pSiosphorua

appliad. in 'Swo apli-ts better perfornViri^G when

aozni:;area to fciie o'bhers. However# among tiiff^reat

fer«ataen&3^ ehere was no significant differoacsa. Coatjcol

w«3 si^oific^JifcXy inferior, B®fcween aiupexr-p-^osphefeie. enJ

SacfcoKiphos usea in tfee two-sipii't &r©aft.me.f3t;8, tl'ja lat-ser

was foua-i 'Isstter# '^li© full top cJrqssed aud hha three-

split. fcreatmerita similar and lower- straw yield,

13. Ifc ms seeii ia gene«li, thsit the p^osphoru.'^

coacGritratim ©£ the pianist insre^sed wifeh the grcwth of

plants up -fco a ma^iimim till the maximm fciiiering stage

anq there after showed ^creases.

110 aignificaiit 4i£f®renae in pXanfe phO:53p.horu3 aoa-

tent coul4 be noticed among the different treatnents dfcurlng

all th« £cfur sampling »tiag®3 studied.

12 <1 Higher plant phosprsorus oonteiit b® esticmfeed

in tlie two-»3pl4t. troatsjents during growth stages, vL-Sy

15 di&ys after top cireasiag ®t AT m-6. 19 '^aya after top

ar«ss5in!3 at PX ssta-ge,

13* Th® jjhosphorus eoatent of the rice graia shewed

no aigs^ficant dififitreaae bett-^ser* fehe trcatraerita of full

basui phosphorus and tl>e split ai;pliaatloaa» 'i'ne £ull

top Pressed treatmfent® and the control had low fijrain P

contents*
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14• Th© phosphorus content ©£ the straw foilowed

more or leas airnilar trand as that for the gcQira.

15» Gsxr,parafciv®ly high«r phosphorus uptako hy rice

could be noticed in the two"*,split P treatments, 'Jurirtg the

later aastpling stage®. The majciErj® i? uptake was rcccraed

•in the facton^-hoa tre&tmeat as a^jaiost superphosphate,

16. Available pl-ioapborus. io the soil waa initially

'higher in che fall basal traatrnents, However, beyond the

active tillerlsig stag®, the two-split P troatmeata recorded

isacreessd available V in soil and at harvest, no trQatrnont

signifissnce 30uld be. notic&d except for tlio control, wMoh

recroT'ded lowest available phosphorus,.

17, -rh© nitrogen conaentr&tioa of the graia ®rjd straw

was .• in£l\ienc:ed by th« tpp stressed factomphos troafci-nesits,

v^ic'n. showed batfce.r perforin^nce over auperphospliiate thereby

indlcoting tii© nutritioaal baneSits aserued froD. tlm top '

driB4Biseei ai? aosiplmx fesrtlliser,

16* S'he potassium aoasentratioRa of the grata and

straw -nfeife seea unaffessted hy th@ source of applied phos->

piiorua «3 well as the time of applisatio-a.

19 m Correlaticn studies in<2icat@d positive ana 3ig«

jiifiaasit coffrfslations between available P in the soil and

plant P aontent# Siiullar ralatlonahip was also noticeable

betwcerj tha plant P cont&nt. en?3 grain yield.
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Fr<sw the investigation carried out it was inferred

that the top -slreasiJig paddy i^ith *w«ter soluble P in adli-

fcion to hai£ aose api:iliQ4 as b«sal, resui^a in the yield

increase in grain and straw though not significaat over

th© preaantly followed J?ack3ge reconsmeri'dation oS apvilyiag

eritire diosa or phoaphoriia as basal, -the top (ircsaing done

between th® and .•najciymim till^riiig at&gea hass been found

more helpful, but dmlQying top areasiog upto PI wi>iild

result \ln yield rec3uj:tioiri,

Tnis results of the present study also indicatecS the

H and P interaction ef fect oE the cofnpieK fertiiiser £ac:tom-

phos, wliisli might laa a contribistiag iiactor towards inareased

yield,

3®cv^eon superghosphata and fac&o:or>hos top dr©aslii?-.73

studied* the latter was foytici to b® more b«iiefi<2ial. When

the erstir© dosse ©f P 4?aa ®pplle«a basal ly, the superphosphate

mid factOEi^hos did uot «how sny aigniSiaeaoe,

2n short, neither split appliaatioa nor using a

cojr^sined U P fertilizer such as facjtos^hos# has been found

to be istatiaticaliy superior in a wesll laid out experiraent*

where adequate con^fensation £or the H carried by the fastcra-

phos has baen nsad# ia the aorrespondlng other phoapbatic:

treatmsnfes® Xn view of tbis, it is cfovioua that most o£ the
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cultjlvafcorfectosesrvatioii'-* of b<st't.®r ©ffeat for facjfeomplicsj

top dreaaiag has beer, at-tsibutcd to the cori-aofflittai^t

additiion buc net aognts^ ©ffaat of fch® aS-ied riitrcjgen*

'?iTte beneficiary erfest-s of £aatQ!?$;»h03 as .Ecmnu iia

th® preaeijt study uadar t^he- isossibie iafluense of ita

^^4. aosspon&nZ has to ba isonZlmt^d. in a sepsraft® experi«

n^exst lasojfposrating ^ 'equlvalarit aniG»int of il as in fa-Mtati-

phoa as a straight fertiliser mlicftd with superphosphate

stnd top dr«»soa at AT stable♦ 'Pha full basal £-' treatraent

c-an also bo top dreasel by th« same amount o£ ti, bo aa to

30;i-2lua€f on th© coiitribiifciori of nitrogen. taggeci

«xp«riia0iit on th©s® will give th® estual contri

bution by the i^ative as well sia the applied phoaphorua.

This is 5ug.-;]est«il as a follow up stu%®
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A field experiETwnt was coiidaa-tsd in the wet lands of

fhe College o£ Agrictal&ure# vellayani o&irtpas faring tha

aecoad arop season ©f 1938 to atudy the eifmat of tc^ dreas-

ing pad:iy with phosphorus in tha fom a^mophoa and aur.er-

phGSphat® in addition to a basal appliGafcion on the yial^i

oi grain and straw.

Xha experiment, was carried out ia a aimple rand-ani^^l

hlosk design with thirteea treatmeats. Faatoraphos and super

phosphate were applied at difSsrsjnt tinies vis»^ftill basal,

full top dr«sB at AT, basal -f- % at AT, basal 4- ^ at .i\f -i-

•4 at PI,. A aontrol treateient without any phosphorus %#aa alsso

included. The Packago reec^ntflenNation of 90j45«43 kg ha"^ of

JiiPsK was given unifonaly to ell plots except in the control

which received 1m and K oaly» The variety used was Jyotld,.

A dastructivQ row for colle::tion oi: plant sarr^les was also

mairitained# Soil and plant samples were withdrawn from -ea^h

plot at diff«reii& stag®» via» prior to mnd IS days after top

dr®3siag &t at, iO -daya after top cireasing at PI end at

harvest and analysed for available P In the soil and the

phosphorus content of th© plaatp •I'he growth, yield aiici yield

csharectars w«ff« also studiedo

Incr«fised plant l-weight and tiller count aould be c2>ser-

v«d dUiring t!^e' active tillei-ing and inaxiwm tillering wtag&3



whan fac:tcsB^h©s was.applied half a« feasal and half top

ds-essed at *he two-splifc tr©afeR»er4t3 ©f Saatcorphos

resor-ded highest tiller sOimt at hajrirest.

/anong lihe yield aJiara^stera, ijjgrcjese iis pro-Ma-

tiv& tiller aoiinc alon^ w«a significsnt undter the. influence'

q£ aplit appliatttlon of P either as superphosphate oj?

facfcOR^3hos«

3?h© applics'iioji oH P in two splits of h^£ basal

and half top iirass at iV^ r^sultsd in insrease-i graiia yi-cslci

sfhlch was »4gnl£ioaat ovor tbs coaferol, three splits ana

the siagl© top dresse-l fcreatmnts. 'S'hG two»a^llt troat-

ment3 *n-d the full basal treatwat wer« aimiias- in thoxr

influeii^Q. a©twssefi aupesip-l'iospiiate and faafccxtraho® used

£or top dressing, no aignificaat differ^saae aould be iiotiaeJ.!.

X'n gsa®ral# the full top dressed P anci the threo-spll'^^

trsatments were aivnll&r and both were infarior*

regard to straw yield# the phosphorus applied

^ in tv.'0 Bpli'CB ahoi^&d hettmf performaaca yAien ..isoiTiparcsii to

fel» others, llowEtveir# ansong t"ne differsau traatsrsenfea, thero

W43 no aignificaiit; dis'farcrice.^ Control waa si-gnilriaafiir.X^^

inferior. Between augierpnosphate and faatcsiphos used ir^

th® two^split fcr^atraents? th«s latter was founds bettar.

full tc^ arosse'l aad the fchrQe-split treatseut© were si-nilc::?

•and gave lower atr©w yields



Gtudies on th© phosphorus c^sorptim by rice plsnt,

rtiad0 auriag fclu-e© sttmpliag stages Indiaated thafc lasreaaa.i

absorption of pliospiioraa was ^3iiriog the period hist^mon ":?iQ

firafc and s«3oad saaipURg sfeetgea? ^<sh nQarly ccsiiici^a

with the astivo feilleplog and n»ximm feiiierlng stagtJS

ffespe^tiye-ly of tho crop, sith poa'iz al>o©rptioa ail 'iDQ

ae^ona stage ana thereast^er it dai-^reasad graaaally, Xn

tliis regard tho two-aplit P treatments recorded Mghor valuers

©raong which factomphos appXisariioa resuiS-ed in tSio lUgl'ioa;:;

plant P aoHtenfc of thm harvest. Bt&ge wae signiifisans.

The uptake &f 'phosphorus afcudied in t-hs various sta.gss

was siso £pundl' fco be higher in the two^stpllt J? troa-oJisniig of

fastOTs^hos* I'laKljtRjm availaJ^le phosphorus in tao soil

be noUisea ia the trea'cniifn&» Wi'^ere P application was m'iie lira

wma however on piist with full basal -v'

^eat3^nt3»

^ In gsneeal tlja nitrogen aoateat grsia anu scraw

were higher isi tha &MO-spi.it P fcireatraeat;^ wii^h a iTarsitnufiJ

conisc-nt ia -feije fa^tcst^hoa top dressad treatxaent. .'::io«o\?er,

no fcreatmefttel Olfference coald be seea in the eao« o2

polsaesiurn ?30rs,ii®a& o£ grain or 3-|;raw»

Correla'Jiion ssfcucliea rev^saied &hat the aveilable .-•' la

the soil ariti the phosphorus content of the plant Qstlmste'3



%t, various stag®® were positively and a^^i^iccurktly dorralatieii

^th yield*

Tern result: indLcatea that peak phoaphorus absorption
li

toy rica oscura at fflasciraum tillering atage and tlmt. the

phoaphata application at or after £^I la not likely to bo

helpful in bringing about the Paired yield increase in rica.


	image35723
	image35724
	image35725
	image35726
	image35727
	image35728
	image35729
	image35730
	image35731
	image35732
	image35733
	image35734
	image35735
	image35736
	image35737
	image35738
	image35739
	image35740
	image35741
	image35742
	image35743
	image35744
	image35745
	image35746
	image35747
	image35748
	image35749
	image35750
	image35751
	image35752
	image35753
	image35754
	image35755
	image35756
	image35757
	image35758
	image35759
	image35760
	image35761
	image35762
	image35763
	image35764
	image35765
	image35766
	image35767
	image35768
	image35769
	image35770
	image35771
	image35772
	image35773
	image35774
	image35775
	image35776
	image35777
	image35778
	image35779
	image35780
	image35781
	image35782
	image35783
	image35784
	image35785
	image35786
	image35787
	image35788
	image35789
	image35790
	image35791
	image35792
	image35793
	image35794
	image35795
	image35796
	image35797
	image35798
	image35799
	image35800
	image35801
	image35802
	image35803
	image35804
	image35805
	image35806
	image35807
	image35808
	image35809
	image35810
	image35811
	image35812
	image35813
	image35814
	image35815
	image35816
	image35817
	image35818
	image35819
	image35820
	image35821
	image35822
	image35823
	image35824
	image35825
	image35826
	image35827
	image35828
	image35829
	image35830
	image35831
	image35832
	image35833
	image35834
	image35835
	image35836
	image35837
	image35838
	image35839
	image35840
	image35841
	image35842
	image35843
	image35844
	image35845
	image35846
	image35847
	image35848
	image35849
	image35850
	image35851
	image35852
	image35853
	image35854
	image35855
	image35856
	image35857
	image35858
	image35859
	image35860
	image35861
	image35862
	image35863
	image35864
	image35865
	image35866
	image35867
	image35868
	image35869
	image35870



