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INTRODUCTION



TULRGUUCRIOE

Fhocphorus 18 an esscnvial aubriont element
dareetly arfecting evop yield. Iv ze also onc of the
pubrieatvs found to ve defacuicunl over large areal an the
country. Addicion oy phosrhorus by way of fertiliger has
thus beccme a noces' ity under wost condibions for auprenting,
crop yield. However, ferbilizer phosphorue is g coostly
input. This and itc relabtavely poor uitilizgtion by
indovadual crop end firavion - inmobalaty whinoncpns in
the soi1l zre some of the princapal froevore vhieh hoo
promoted atbteution of the plamness, scientises and for els

slile vo ards most efficicnt managenent of fe_vilil

R

A

H

vhosphorus.

In lazze warts ef the counbry whoze irx-iockion
facilitaes exist Lo or even three or 1ore Crops are
taaoed 1 2 Fear. It has becn recopniscd for zomelirme
that for effireaent uce oi ferioiigers, fcroiliger
recourendebions chould iamie anto ascount the eropping
cgetenm as a uvhole sgvaer then andivadual croms. This

o

aspeet 1c particalarly importont in the co.e of -hosphoius
ubhere the perventoge uvalagstion of hosohoruc by the

erop to whoch 1t 18 appliel is rather lov and 1 here



there 1s coasideralble residuval eflfect. In a crepping

T,

Fster removael of phosphorus by bthe fie

3

v eror norually
Qowo nut excosd 10 - 207 0f the added phospburus ond the

rest cuvays on the .oil (Tandon, 1076).

The ¥4I - BAQ Semsiper on 'Optarisine aglicultural
productiun unde. Jimted aveilapilaty of fertilicezs®
inter alia recomuended thot 'Suvsl Host cheuld be liaked
wabh o1l Gopography, 2011 bexturc anc crouping cyshem
rather than indavidual cropsts. It fursher rogormended

that "Tertrliger vecorrerdation should be rade G.kang .ato

<k

cognlgance tha crospang cyster as @ whole rathe han

&

1adavidual ceropst.

There se.os To be fave major Zanes of anvestie
gat ons  ith regoxd to detercining the aeed for
fertilirer phosphorue by anaivmdual croys 11 @ cropping
cegucnco oo the latter wes & Jhole. Thoey are
{1} experiments designca Yo shtudy o e diveet, roszdual
ongd curulavive effests of fertiliser mubtrrenc ip a sangle
yeoar .axcd t o crop sequence (ii) cspesincnts dosigned
Lo gtudy the recidual efifect alone of the aubriont applicd
to o crop on the succezding one. (iii) rrperspents
desagned to study the znpoct cf cutsc in recormendcd

fertirlazes dogec thveurh adhoc agportioning of the tobal



availeble rertiliger to various eropt in the sequence

iv) investigetion to elucidate the role of specilic
nuvrient fractions for andividual cxop or cxoss (V) investi-
getions relataing to avearlebality end braanciog ation of
phosphorus in soil end linking this 1 1%h the speoeific need
of ferbtilazer phosphoruis by vhe crops., The fir ¥ three
are apyepomic in gpvroach end the labter o sre of
amportance bo goisl chenmistry and soal ferbility. (Costara

end Cangh, 1976).

The fertilizer need of o crop in cropping sycvem
mainly depends upcn the characterzsbics of the Jroceeding
crop and the kind and guanbities of ferbilazers applaed
o tThem. The pansremznt of fertiliger phosphorus could be
vaeved Lronm still anotvhers angle napoly, from bthe point of
viaw cf root acktivaty and scil versus fcitiliger phosphorus
feedanr capacrores of dlffcrent cropse fThece .o phenoiena
ViZey Fhe recidusl cifect of thosphoruc and vhe oJifferendtinl
capcities of plants to utalize soll and fertoiizer hosvhorus
have been tnhen adventage of in formuleting fertilazer
thosphorus recommendstione for cropping systenms. (Roy gl zl.
1978}, Ifrom vhe bulk of the long term iield erperamentel
éota ecanaviny, fyor the ALL Indaan Coordonubed Spronomze
Researsh Jrojecy of the Indisn Council of Apgracuiturel
hesearch (Tual), 2t naght be inferved thet phosphace

application moy be favoured iu Pebi (diy) season crop {(vheot]



in a malge -~ vheat, sorshun - vheot, pesrlrillelt - 1heat
{Gow om1 and bingh, 4976) and rice (i1lodded) - wheat
(Binghania and Gootowd, 1974 and Joshy, 1974) rotaticns.
Thaic iz beczuse wheat camnot utilize the residusl phosphorus
in the forn of Ie - P which is the major tramsiormalion
product of phosphorus afver rice bub rice can uwvilize T'e - P

besides AL - P.o

Inclusion of deep rooted crops and legumec in
particuigr in rototion mey be wosv effectave in malking
thosphorus avarlable To cucceeding crops an the robrbtion.
(Tchega, M956). Srivastava and Pathak (1976) reported thet
totel response wo phosphorus 1o a padly-grsn cropping
sequence uags higher vhea phosphorus fervalazer vas applied
to groo crop and the moszdnol gmount of phosphorus was
utzlaged by the suceeding paddy crop as compared to its
applzicabion Yo paddy crop and cbteinirg r.sidusil eflcet on
prem crop. Thus .nclusion of lepumes in o crop rotebion
helps in inproving the scil Fferdality reculting in hagher
yield oi the cucceeding crops as compered to precerding
exhaustive cerenl cropt. The commonr robabion followed in
the rice fields under Kerzle condition includes o legume
crop like covpsa ¢z a non legune crop like sesarunm during
the Bhard crop season, Therefore The present study vas

taken up 1 ith rice~rice~coupes/scsemum croppins 2ystem



uith the foliovang objectaves:

O]

@

)

To find out the possibilasiec of skipping phosphorus
application in eny of the rice scagon in a rice-rice=

legume/non legume cropping sysben.

To assess the residusl effect of phosphorus applicatbtion
in & r2ce based crepping system vith lepume/non leguze

during the third crop scason.

To f£ind out the muitable phosphorus menagement an

a rice based cropping system.

To assess the economics ol the different treatments,
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~1

In cusneygoed and compleitoly savurated peddy
profiles all pores ave fallied rath wabter so that seration
agd droastically or btotally curbziled. The vator in the
zoxl also refer od vo as so0rl moisbure consbtitutes the
goxl rolution. Considerable chacseterizatzon of lovw land
rict 50ils i1s done by dotermaming the kinabics of nutracnt

elencnts in the soil solution (Pomnempeiuma, 1978).

The productivaty of lov dand rige seals is
heavily dependent oa soxl fertality or the chenmicel nature
of the solls. So1l tilikh vhich is considered haghly
imperdant for an uplend crop 315 generally conocidered
unanportany for lov land rices. Hotever, there are a
nunmber of physicel »ronerties of soil thot ore of irporvencoe

for grouirg rage ol ior race based cropping systen

(Do Davta, 1991).
2ete Fhosphnours btronsformabion in rice soils

lany uorkers bave roporbed bthat the behaviour
of vhosphate in vaber logged so1ls 18 rerarkebly dxilerent
fron thet .0 upland sollgse. The unique soil conditions
created by waver lopgang influence thoe brensforration end
svarlcobalivy of both novive and applicd ferbalizer

phoazihabtc.



The curgestion vhat subnergence of s soil cauces
an increase in vhe solubilaity of phosphzue vas fivet made
by Farcholomew (1931) who observed that Araskgncas rice
shot ed no response bo phosphave forviligeis even in Goils

Jjou im phocphatce

The nechenisn of phoshete releaso an a flooded
so1l nay be cxpleaned by (1) reduction of incoluble lerrac
vhogphave to more soluble ferious phosphate (Tslam end
iLlahi, 1954). (2) reles.c of occluded phosphave by
rcduction of hydrated ferric oxide coabing (Chang end
Jackson, 1958). (3) displaccrent of phosphaie frowm feriic
and sluminium phoschoabe by orpanze aepaons (4) bydrolysic
of fer ic phospyhate and (5) anson exchange bebucen clay

and orgonic enzon (fussell, 1962).

Mosi ¢t al. (1973) concluded that lo: laad zice
var not likely to respend bo the addition ol phosphetic
fertailizers as upland crops which mey be duce notv =0 much
o a lover nutravional reguircment {or phogphours but due
vo the release of seal phosphorus uader subnerged conditiouns.
Bedrna (iS74) observed thet in meid soils S0 gper cont of
the applied svporphosphab. was btronsformed inso Al~P and
re~FP, but in neatzol and cslearecus soils only SC per ecent

o4 the apyliod phosghours vao tronsformed anvo thesc fornad.



Koribleve (1974) observeld they Io=-P and Al-F a.c the
predomingrt ficcbions in acad Lflood=-plain coals. Iebueen
CO and €5 per cent of the plhosphopur applicd as daccleaus
phosyhate s faxed an the form of cgporingly soluble iion

vhesphaves

Gupta and Singh (19577) observed that the poor
o5 0083 0d race o applied phosphopres 1as aborabuilcd o

vhe increace in labile phosphopus duiang £1000ini.
2«5 Uptclke of phosphiorus by rice plancs.

Mehrotra gk gl. (1968) found that {the rubtoe of
shosphoras absorpéicn continucd t0 anercace throuchout
The grouth period. Haphadae (1969} ie_orted that the rate
of phos; horus abscrpsicn Las much higher at 40 to 90 days

afvey vramsplanvang then at ovher period.

ALy and Doruchon (1973) repoivid that in Lield
gwperitonts bhe upbose ou phosphorus by Tace plants vas
bapher ab the early stzpes of grouthe. Throughout the
eroy grouvth Hoval uriale of ghosphorus wvas groater mder
subnerged condations. luthususmy ek al. (1993) found that
50 per cont of the totel »ecuawrcnent o. pho.phorus uns
absorboed pecvecn panscle anitaotion and flouering.
Alexandcr g gi. (1974) observed thet thore tas e grodual

ancrecse 1n the phosrbopus upbshe fron mawamun Hillering
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phosphorus has no effect on the plant heaghv at zny of

the grouth stages.

Noar gt al. (1972) obsorved that plant height
vas unaffccted by vhosphorus epplacation. Alexander gf al.
(1973) reported that phosphorus hed mo influence on plant
height. Kelyanikutty end Morachan (1974) reporved bthet

phosphorus did zoc have any werked eifcet on the height.
2etistede Taller number

Mohenkumar (i967) reported that phosphorus
gpplication ancreased taller production. Haxr (1968) also
neported givilar results. Nair and Pisharedy (1970)
roported that villering vas nerkedly influenced by

phosphorus application.

Alexander gt gl. (1973) reportod that phesphorus
had no offect on the number of tillers pexr hill,
Kalyamkubty and HMorachan (1974) reportcd that phosvhorie
acid 4id nov szecn to have any mavked effcct on the number
of tallers, Shaga (1976) reported that in rice taller
number inerea.cd untal the P content renched cboubs 0.8
per cent P205. Suseelan gb gle (1977) reporbed that

phosphorus had no effect on tiller production.
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Alexander gt al. (1973) zepoxrted thav the grain
nunbexr/paniclc vas unaffected by phosphorus application.
Kalyanikubty =nd Horachan (1974) shousd that phosphoric
acxd did not have suy narked offect on the nunber of grains.
Sadenandan and Sasidbar (1996) Sound no sipnaficant
effect on vhe nusber of filled prains per penicle with
increased rates of applied phosphorus. Suseclaon gt gl.

(1977) reported that phosphorus ajplication did nob

siznilicantly influence the perconbage of 2illed grain.
2:242,%, Thousand grain weight

lejundar (1971) obsexrved that thousond grain
seight was inereascd uath inerease in phosphorus applicabion.
Phendepenit end Rao (1976) reported thas phosphorus levels
increased the thousend graan veight. Choudbury gt al.
(1978) reporscd thads thousand grain veight ineroa.ed

1ith inereassing P applicobion,

Place gz pl. (1970) rccorded z decrease in
thousand grein veaght with imereace in levels of phosphorus.
Alexandcz gt pl. (1973) observed thet difterent levels
of vhosphorus did noc¢ have eny posibtive elfeet on the
thousand grain weisht. Rac gt gl. (1974) reporbed that
the thousend groin weaght vas nob cigmaficently influenced

by the lcvels of phosphorus. Kelgenilkubty and [lorachan
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(1974) observed thav phosphoric acid did not have

eny narked effoev on the thousand grain weightb.

Cat'ad, RmEfcct of phosphorus on yield

Lol-e3e1s Grain yield

Ehatua and Sabu (1970) roported thavt application
of 40 kg phosphorus per hectare resulved in increased
paddy yields conmpared to no phosphorus application,
Hojundar (1971) also observed increcse in paddy yields
sith inecropental doses of phoophorus appliccetion.

Increase in grain yiclds ath phosphosus applicabtion tas
also reportcd by Eolyanilutty end Morachan (1974).
Accowding bo Gopalakrishnen gt al. (1975) gwain yield

was influenced by phosphorus spplication. Chovdhury gt al.
{1978) roported that chosphorus applicabtion influenced
peddy yield significently. Ibtbtiyavareh ot al. (1979)
reported that yields were adversely afiected by onibbing
the gpplication of phosphorus in altermaote years.

Shaota ¢t gl. (1980) obmerved thal uithoubt phosphorus

yiclds were rcduced by 40 -~ 50 per cent.

2008 T gl. (1969) reported that gesin yields
vere not significantly afiectcd by phoophorus application.
cundorar gt al. (1969) reported thet chere 1s little or

no response to Paos in vhe proscoce of higher doses of
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nitrogen. Logansthen and Raj (1971) zreported that yields
of padaey were not affechel by the applicetion of phosphorus.
seudie. conducved by Ragendren gh al. (1971) showed that
there vas leck of signaficant response to phosphorus et all
cenvres vish medium to medzun hagh ovaileble phosphorus
status, Ho sagnificont effect on groin yield was obmerved
by the appl:cavion of different lovels of phosphorus by

Alexendes gt gl. (1973).

Sodonandan ond Sasidhar (1976) observed that there
vas no gigniricanv difference in the yield of grain due to
various levels of phosphabtac fortrlizerss Suseclen gt al.
(1977) revealed that 1he grein yield tas not influenced by
phosphorus application. ZXrpichnanoorthy et al. (1979)
reported that in rice cultavar IR-20, oub of 4R crops tried,

applied phosphorus increased the yield of only six crops.

Dargan &g al. (1920) reported that applied
vhosphorus hod no effect on the grawn yield. The results
of 20 field trigis by ijas. end Alvarde (1982) revealed

+that phosphorus had no effect on the yield.
Lattelela Slraw yrcld

Place gt al. (1970) observed thet inerrasing
phosphoyus applicabtion increased strav yield bub decreased

the plant height. Gupbta gb zl. (1975) obtained higher strau
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yield wath 60 ppm phoschorus. Singh and Prekash (1979)
reported that the crop shoved sigunafacant reésponse to
phosphorus cpplicavion. Sinba e al. (1980} olso xeported

incresse in straw yiecld itk phosphorus application.

However, Logenathon and Raj (1971) reporbed
that chbrav yields were not affected by the application
rates of phosphorus. Alexsnder gt al. (1973) observed no
signiticent éffect on straw yield by vhe application of
dafferont levels of phosphorus. Sadonandan and Sasidhar
(1976) Tound that increasing the rate of applaed
phosphorus had no significant efiect on the yield of strauv.
Grain and stra.s yield vere nobt anflucnced by phocphorus

gpplication as observed by Suseclam ef al. (1977)
Loltete EEfcet of phosghorus on the uptake of rajor nubrients

Ilohonkurar (1967) observed a docrease in nitrogen
congent wvath inercasn in rhosphote spplicasicon in rice.
Vasne (1971) rcporkcd that I uotake in geain ond shrau
anereased wiavh incwceasing rovces of bosh N and Po  Lingh
ond Prakash (1979) found thet the arplicosion of P increascd
the uptake of ¥ signiticantly over cunbrol. Agarwal (1980)
rocorded on incrcase in the uptake of nivrogeon from 34.2
t0 51.8 &g from O to 180 kz do=zez of phosphorus gpplication

up to tillering stage.



Kelyanikutty and HMorachan (1974) coneluded that
inervascd gpplication of Paos did not have any influence

on the nitrogen coutent in the plants.

{lohankumer (1967) obsexzved an increase in the
phosphorus contont iath incressce in the rates of phosphorus

applicationa

Rerpan and Allen (M970) revorted vhav the
percentage of plant phosphorus from labelled fertiliger
and the uptare of ferbilizcer phosphorus increased in all
situations Lith the amcunt of applied nhosphermc and

deereassd uith inermase an 8oil phoovhorus levil,

Alexender gt zi. (1974) reported that The effect
of daffzrent levels of phosphorus uass nobt significant in
incressing the phosphorus uptake by the plant at any of
the grovth scegese Suseeisn go at. (1978) reporved thab
shere uvas signilicanv lacrease in the uptake of phecphorus

o7 soe plenb walh iner asing levels of phogphorus,

Singh end Praitash (1979) roport-d thabt P epplicatior
brought about increaced upbake of P. Restogl et ai. (19841)
shoued that increasing levels of applied ohosphoruc
increased the total phoscphoruc upbake and fertilizer

hosphorus upoake, btut decrcased available phosphorus
s s - M,
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Vegebabtive growth 0f covwpea wes svudied at three phosphorus
levels and it was nobted that increasing level of applied
P ecnhsnced growth and increased flewer, leal number and

leaf area (Tarila et ale 1977).

CaCels Bffect of phosphorus on yield

Singh and Lamba (1971) skudied the effect of
three levels of 9205-an covpea and found that highest
yield of covwpea was obtained with 45 kg P50z/ha.  Johnson
and Evens (1975) observed that cowpea yield was nob
affeected by ¥ application in soils where the ® content
was higher. Subbamenien glxal.(1977) found increased
nunber of pods pef plant and number of grain per pod in
covpea due Yo application of 25 kg P265/ba. Ahlaves gt ala
(1979) . zeported that applicaticn of phosphorus had marked
effect in increasing the,yield attribatesﬁnuﬂxﬁraf pods/plant

vod length snd 100 grain weight)and grain yicld in cowpes.

- Y.

CeaBae Bffect cof phosphorus on nutrient uptake

-

Iswarengt al. (1969) reported that plant upteke
of total P, ferbtilizer P and soll P were gignificantly

higher in incculated plants of Visma sinensis, Phaseolus

aureus end Fhaseolus muned by the application of 80 kg

P?_G5/ DEe
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Sehu end Behera (1972) reported that im cowpea,
nitrogen combent an shoot and groin inereased significantly
by P nanuring ab the rabte of 22,4 Lp/ha. In covupea,
applicataon of 50 kg Paas/ha inereased the upbtake of
phosphorus. (Sharza gb al. 1974)s Rollin Bhaskar (1979)
observed that the uptoke of Ny P and K an greengrom uas

higher oith ancreased levels of phosphorus,
2eBelte IEifect of phosphorug on soil Fertility .vatus

Khare and Rai (1968) shoved That in a feu
lepuuinous erops lilke soyabean, con.bea, dhgincha, .ung
and vrad, applacstion of P incrsased nibrogen conbonb of
so1l caigniiiconbly. Gamg % al. (1970) fren tra-ic
conducted 3th cowpor indiceted thet P application ot the
rote of 37, P4 ox 411 ki Paas/ha caused increases in
residual natrogen and phosphorus convents in =oil. Sahu
and Behra (1972) obes.ved that cppile~vicn of phosshorus
(2247 kglha) inerecscd the s01l natrogcn conbent Ly S8,
29 ahd 20 por cent over conbrol in crope of cowpes,
groundnub, greensren recpactevely, Applicacion of 3205
¢ lesuzes at whe zole of 35 and YO kg Pgoﬁ/ha ancreased
the nabrogen concent of lhe soil signiiicantly., The
nabrogen conbent o1 the so2l vivh 70 kg P205 vag
signilicenvly bagher btuan thabt «2th 35 kg PZOB/ha

(Chunda ak, 1972. Charna end Yadav (4978) reported that



in fae1d emperinments conduciteld t36h gram, the availablce
P205 econtent of seil iccreased vath the aduslzon of FPGB

upto 3.8 ko/bo an 4972«7% and 5242 ke oan 197374,

Y

Pebe Role of phosphorus on segruun

Zelale E£fvel of phorbhorus on pilaont gro.th

Bomivez ef gl. (1975%) féund thet plutinent of
phe ophorus snereeced plant hoachy an secarmun. Rehran
ox ale (1978) aloo andicobod vhot the number of bronches
poy plant in cafiio.er increased vith incresred lovels
or P. hceordang to sariy gk al. (1978) iscrcoic an che
rate of P applic.taion, incrceasel heaghi of Llont wa
repomune komaves gb aol. (M9Y3) roport.l thob opplication of
30 kp Pgﬂsfha placcd aleong vilh geed o, L opg 6 cn below 3t
increesed the drymaticr of soccame. iedenhercn ond
Caracaro (1975) reporbed thev I appiicd in tand 2=4 com
below send inercasuvd beigut ond dry meiter of oeosapnc,
Davlay end Sdnch (1980) coticed ¢ lanecrs inerezoc an dry
natbery productics Wivh an ancrowte in P level,
Jolaludeenkubsy (1985) reporb.c that P cad ¥ along v ath
I had a prosatave eifec% on 4ry - esght of planic.
Revesndeen Hewrr (1852) roportcd thet applied phosphorus

S o

could exbent —ignafiennl anfluence on the nunbe. of l.aves
1 gteoos of grovih of sestoum. ¥Fhoophorus

per plant in al
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hed sagnificant anfluence og leaf ares index zat 40 and
€0 doys aefter soving and on total dry mabver production

ac all gbages of giouthe.
2.6:2, BSffect o phosphorus on yield and yreld abtrabutoos

Totmen gé ale. {(1978) found thov vhe numbew of
hegd of acfilover zacrcoced with iuerca.cd level of
arpliccoion of P and obsqained maprmium heads _th Fhe
application of %0 kg PEOBIha. Garije Deva (1986) -cported

tonat there vas sigusficant indlusnce Loz P oz vcaght of

[¥d

cd/plant, numbes of scodfplent, 4000 socd "reisht and
fanelly the =zeed yicld of secamam. dJalaludcensusty
(1555) =also reported sagarficant anflucace 13ith * c¢n

100 zocd seagut of B S YD

Rax cnd Sravestva (1968) econduce.d sricle in
cccamun on »ad loam ©0il and fouad thaei tho.e vas nob
mech ror_onse o P oapplleation ath reppoct o sead yield.
Geur oné Ireban (1973) found vhel seod yreld oo hagher
vith L0 kg PEOS/ha wu Bherif sersch 1 secatum.  Gouda (M97L
pointed out thal seed yiclé wes highest Lith 20 ¥Fg "205/ha
(anst E/hin)e wingh and Kaushal (4975) ooudacd vhe

Fal

response OF rainfeq sescmum bo fesvilizer lovel: ond
found that aprlication of 50 Iy IEOE/ha aloag uvaith N

ancTeaScd yaeld from 431 kp/ha to €17 kgiho.



Sennaiyen and Azunschalan (1978) pointed ocut thav
epplicavion of 25 kg P205/ha to gingeolly varisty TIN-3
cave highest yield.

Kachepur ot zl. (1979) reported that average
seed yield of 405 ke/he vas obbazined uith €C kg phos horus
in axger compe-ed %o 22,5 kg vithoub fertilize.. Lendonondor
sn® Scsidhor (1979) moooricd that seed yileld &0 soesamum

varreby Kojemouian-1 groum In ~=d leok Joul 1.8 oagx Ticantly

al. (1021) poinled cut thet geed yacld of slx
geommn cuilivrs 28 lacXsswe Ly 1hE ppplicacion of ¥
at bnc rcv  ¢f 40 kz/ha. Garagae Dova {(1685) poir.ed ovd

whae gorliicetion of ¢ oasnrficantly wscocoscd che wedd yaeld,
PaCaBs BEfzey of phospaoruc o the uptate of nuviverte

Rarices ef ale (1975) vevortued thet P upbuke
wos hichest wbare thoe P ves pleecd 2 o7 4 o Below zc.d,
Rerreselm coefficicrt exlculeved for P upltoke and duvy
veashkt oo ~imniliconT dndocetang the eSFfect ¢f P on Lhe
grotth conproncat. Viz and Vorma (M1979) conducted bricls
on phosphorie confbens and vhear upteie =n ovan?cf nustord
ard fourd tlov omlicsbion of P£65 B 20 kglha ancroonscd
ceed P oconvent and uptake of ¥ and P. Grrigs Devi (1925)
reported thot P upbate vas increased signaizcently iith
applied P aud highe.t uptake was recorded .ath highect

level ol Pa
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2.7. Zhosphorus availebilaty in miwe bascd cropping gysbtem

Retotion of rice and uplend gxops is one of the
anportant crosping systenms in rice producing countries of
the tropics. In She rotation of yice and uplend crops
the goil undergoes slbommete submergonce end drying and
ac such the coarl P status a5 glso chopnged considerably
during these processes, Several studies have been conducted
on Ttho chanie of coil P durin, the conversicn foom dryness
$o submcoperce of soil {llahepatra end Patrnuck, 1309;

glam, 19703 VFandal and Khan, 19723 Gup.a and EHepal Hoyan,
1975; ond Sangh and Taa, 1976)e Eneellens rmowien oruicles
vers also brought out on vhis assece Ly zepuuvcd ccrenuvists,

(Patricl ané lahanelra, 19 B; Ponmuniocrurc, 1272 aud llondal,
1973} The teorsfomeatbion meswlting frerm glterneSion of
aryunese oud svbnecgence mducce an incrrasod evairlabality
of s0il Pe Gosueni and Banezji (1978) corsidcrsd the cause
oi Teis incisase to be due to (1) ieleace or T Ifrom orpsnac
P {(ii) snecreco~ an solubality of P reculian, fron
decreascd soxl B due to the sccunmlasion of 002 in

caleaccoar ozl (iii) reduction of I'e £O,. 21,0 to PGB(POQ)Q

[42]

50 1 ich highes solubilivy (iv) higher colupaliitien of
Te FOy. Z 1,0 and AL PO« 2 H?O rasulting from bhydrolysis

due Lo the incrcasce of «oil pH 2n acid ond slicnply zcad



gpoazls (v) relense ol phosohate lons from the cichsage
Letue.n organic suion end vheosphase aoneg an Ie, AL rhosphates

aad (vi) asereased dafiuszon of P uader subnerged condationg.

It e geaerolly lmeun thet factor. that say

increane tF varlabailaty of P dasappes: Lith the change in

@
]

so0il condition fro. reduction to omadaticon. Hovever, some
uveasticator- have also found thet th.s procoss can .norease
the avaalabalibty o2 »oil P (Savont gb gl. 1970). In this
case the anereatc in aveilable P may recult fyom the
nancraligatrion of orzonic P in soil vhide the avealebilaty

of ircn ond slwinyun phogshabe uay bo deereansed,

It iz cleer thabt mn a race based cropping systen

oy

e sodl P oavealability pateern

)

including upland crons,
chanpco. Ineramse an P availsbility occurs uath submerrounce
onid vhen s¢il chanpes to the dry uplond condidicn ¥

evaxrlabilaty ooy be decrcoaseds

28. Dixect effece of phesphorus on grovth and yield of

syston cooponenéa,.

On high P firing solls a lover dose night not
£L¥e a Te.pons. and the coal hunger romeins. In acute
P Qefreaernt arues reoponse vo P alene hao boen comr ayable
cr ever bet.cr thea wnat o N av equal roates of gpplicaticn,

Sup.ly of F to crops is usuelly nade throuchk the medinn of
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s0als and 1% 18 wot fron the P precent in the soil and
shet supplaed by the opplaed zhosphase fsrbilizexr the
afdequacy or dsizciency of the fowmor oy grop produchion

Gstermanes the necd oi the latber (Gogsucoi, 19795).
3

e Babtta and Gomez (1975) reporved that when
oNng LLES CROy DPEY Fopr vas grownm Jith adeguat. H, rocponse
%o P maght be oarcinol, bub rotponse nighv becone rarked
under inbentive rice cultuvotlion. Palel (1975) oboerved
thet low land race soalc {(Fandy loam o .andy cley loon)
have low P faxation copacity and on submergence the
avsalebility of native P 1nezewred end shoved sirnifaicant
cerrelocron vith P upbske by zice fhousgh vhere vas no
re.ponge for Terbiliser F on gyexn yicld and P concentration
in grein. Fathaek cp ale (1975) obuoerved o lov rispinoe
of gpplied P by zace crop. This is pranarily becoucs of
the ombrerned condidtion obtained in rice vhich salies the
Fe~rP and cecludced P zveilable to rics exop. Applicobzon
of P aaded an oaxly sallcersing cepacibty end ecerly tillox
gave more pomacle end percony of Filled gpikeledbs in rice
(Bhattacharyn and Chotberjee, 1978). Response ol crops
to P gpplicevium in Indag has been rovieusd by Kongaria
(1979) Neelm gt gl. (1979) end Venlmba Roo end fubba heo
(1979). Eanvar es gl. (1982) obessved vhat to provuce

& t/ba of grodn yilold, & race ores. renoved about 60 Lg Pgog.
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Matzel (1982) proved thet P deficieney during the period

of tallexing of cereals resulved in a rcduction of the
nurber of ear bearing culms and grain yield. From tillering
to shooting cerecel plantc set hagh demands to the relatave

T upbtake under faicld condrtions.

Joshi (1974) reported thabt the usiligation of
epplied P in a vhest-cice cropping systcm is more vhen
phosphate 18 applied to vheat than bto rices Prasad and De
(1975) at IARI reporved The results of a three yeor
experaiment anvelvang a mialticrop system of 3% crors in
2 year nonely vheat-moong~bajre and concluded that if
60 kg ans/ha were the annual budget the cnbtire guantity
would go to vheabt and 1T 90 kg chs/ha, it would be equelly

davided betuween noong and bajra crops in the sequence.

In the apronomic svudics on fertalaizer phosphorus
requarenents of fiwed crop rotabtion, Gosweni end Singh (1976)
found thet in kharif rice=rabi 1ice cropping system daba
over lhree to four years available from seven centres of
vhach av four centres, applicetion of fertilizer P to any
or both vhe tuwo erops se-med to be of doubtiul utrlity.

At the resc three ceubres, application of P at 60 kg PBOB/ha
w0 only one crop (elther khazaf or rabi) appearcd to be
adcquate. In rice-theat system, resulits from seven zentres
shouved that fertilazer P uscd ve be applied Lo only one

croy in the scuuence.
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Tanden (1976) obscrvoed that the vemoval of P
by the first crop neccssoraly does uol exceed 10=-20 per cent
of the added P and the rewt stoys ¢p the soxl. 1In a rice
baced rulviple cropping expeciment conducted at Coirbatbore
(Purushothaman, 4879) che yicld data vcvealed that roducang
the ferdilizer application to each crop Lo 50 ver cent of
the rccommended level causcd a considerable reductron in
the yield of all the crops, ceicals being the most affected.
However, applieabaion of 1 vo cach crop and P and K only to
summer upland crops pave s.nilar yaclds a. applacataion of
recommended level of PR wvo soch crop. Thus P can be
restricv.e bto only the summer crops savang aboub 100
kg P205/ha/year. Vunkatesuwarlu and Bhaskara Rao (1979)
pointed oul that slov grouing desp root crop (casbor)
regpoad les.. b6 P while shallov rootcd gquick gro/ing cerezls
(Sorghum, pearlmielet) requixc higher doses oi P,

Samilarly 21 ¢ legune (Co.pea) 1o tuken up as the farst
crop 1n mequence all P04 for the system to be goppliee to
coupce whilde the H would b supplred to lhe planting

cercal 1 1ith zeduced phosphate dose.

Fervilizer usc 1l rice=~-rice cropping ~yaten
vas recomued by ahapasca gb al.(1981) from the resalts
of ficld studaes conducted 1n dufferent centroo inm Indaa
undexr the All India Co~oxdainabcd Agronomic Invperamenta

Projeet (AICATF). In a douvle crop eyslem wath modern
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ppiication of P

o)

to the preceeding vwhealt crop. Thus
forbilizer (26 kg P/ha) to vheet only was sufficlient Ho
peet the reguirement of both cropss. Dabtta and Gupta (1584)

reported that in scid soils of Nagalend, both wheat andiDice

» (1984) fron

responded to P application. Dhingra gf ol
their four yeer study on maize-vheat, bajra-whesb,
erounénub-vheat and greengranm=-vheat cropping systems under
Punjab conditions obszerved that vheat responded significantly
to direcet P gpplication. ' In vhealterice, vheot-maize=rice
and bersecrerice cropping systens, Rekhi and Meelu (4984)
found that rice didineot respond significantily to dircet P
application in 21l the three rotveticns. Singh et ol.(1905)
got a direct differential response of 3.9 and 7.3 o/ha

due to 30 kg end 60 kg P0¢ he in rice. %he rooponse. ver

kg of P showed &eeliﬁing\tﬁen& as ite level increased in

the dirvect series,

It iz generelly accepited that response to applied

s

P iz lesser than the applicd crops. This is primarily
bacauze of the submergod conditicns obbained in rice vhich
nalke the Fe~P and occluded P aveilable to rice crop. On
the conbrary undsr uypland condition there is likely to
be more xresponse to P gpplicetion if the soil is low or
nedium with regard to available P content. Hence in a
multiple cropping sysbem, it is only zational to apply

the nubrient to the mest responding crop (Pelanieppan, 1985
R (] EA Q ¥
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$0 the preceeding vheat cero:e Thus gppiicstion of P
£orbalagor (26 kg P/ha) to vheaet only uas sufficlent Ho
peetv the recuarement of both cronss. Dabba and Gupta (1984)
reporsed thol in ccid soils of Nagalend, both “heat and -ice
regponded Yo P opplicaticn. Dhingra gt al. (1984) fron
the.r four yecr study on meizewuvheat, bojra-vhost,
crovnénubt-vheat ond grecngran=-vheot cropping sysicms under
Punjeb conditicas obrerved that vhear vesponded signrizcantly
to darect P applacalion. In uheal-rico, wheol=-maige-rice
ond berccen=rice eroppans systens, kekhi and fedlu (1984)
found vhebt rzice dadanot rewnond Lapnaficently So dircet »
applicotion an @il the threc rovebions. Singh ek ol.(190%)
goT a dirvect Aiflerential respones of 3.9 end 7.3 o/ho

due to 30 kg ond 60 kg Pgo he in rice. The ro.ponse mer
Iz of P showed declining trend as 2te level zmeveased in

the direct seriecc.

It in gernerally accupt.f that ro.ponsc to applicd
P 1o lescer vhan the applied crops. This ig pramoarily
beeaw.e of the submerged conditicns obtained an rice whach
make the Fe-P and occludel P avezrleble to rice crop. O
the contrary unde. upland condabtion there is likely to

be more

9

peponse o P oapplicetion af the soal s lov or
nediur «2th regard to avairlalle P contont. ¥Fence in a
mul &iple cropping system, 1t is cnly reouionel to apply

the nutirical to the most zespondang cron (Palanienpan, 1985)
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249« Eeosidual efifect of phosphorus on grouth and yaeld

of system component.i.

Mikhailine (1972) obsesred mavied rcesidual eifcetd
of P eorried from preceeding c¢rops on wheat, bavley, pear

and soyabean.

sekhon (1974) in vies of the large residusl respens.
to ferbtiligor P and the observation that albternsite appiiecatior
of phosphorus to kKharif ond rabi crops was nearly as good as
its applaicalion to both advocztced the use of Ferbilizer »

to be linibted to only onc crop in the rovetion.

Singhania and Gogsuanl (1974) reported tnab there
vas little residual elffect on theat of the P gpplicd to
the preceedang rice ¢rop and sugested thet 1a race~whest
seguence, the fertiliger P be applied to vheet only baking
advantage of the residual effect on zice. Thas might hate
been cuggested Tor 3 rensons (a) vhest memoves haigher
anount of Ffertiliger P than rice (b) vheabt could not uvilige
the resadusl P in vhe form of Fe=P vhich wes the major

trensforrmation product of P gfter race and (¢) rice could

ubilaze Fe-P begides Al-P.

Y

in £ield trals 2ath double cropping of rice and
bozicy, opplicabion of P

to rice gLve NG TeESPORSEe the

5

succeeding barley (Chong gt gl. 1976). OSrivasteva and
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Pathek (1976) reported that tobtal reaponse to P in a
paddy-grem cropping sequence was higher vhen P fertiliger
uss applied to gram crop and the residual anount of P vas
utilazed by the succeeding peddy crop as comparcd to its
gpplicalion to paduy crop and cbtaining residual effect

Ol gXrall CIODs

Remamoorthy and Bisen (1977) also observed vhib
rice had a greaber capacity than vheat to extract P from
Fe=P. In thas context the result-. obiained by Gupta and
Varmeni (1974) are interesting. They debermained the surfsce
actavity (isobopically exchangesble) of inorigsuic P
fractions viz., Al, Fe and Ca~F in about 45 paddy =oils of
Harysna growing mainly rice-vheat in seguence gnd obsefved
on an average 58% of the Al-P vas isobtopically excheanpeasble

n
withk adced “-P vhile that of Fe~P vas 645 znd Ca=P 1% only.

Rao and Bharcduaj (1980) investigabed the response
of greengram to residual fectility of nutrients applied to
paize and vhezt in the previocus seggons. Haoulm and grain
production of green-gram was improved on acecount of the
resrdugl ciffect of Tertilizecrs supplied at higher levels
to vheat grovm in the preceedinr rabir sesson. Iertiligation
of neize in the kharif season with Bimilar higher levels
also carried sufficient residual fertalaity shoving thav in

a cereal-cersgl-legume~sequence, the legume 25 benefitted
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fron the P applied to the preceedins crops. Chahal (1983)
stated that vhile crops in the colder rsbi season
(vVheat-robi rice) benefitbed more from o direct application
of P, crops in the wermer kharif season (riee, sorghum,
pearl millet, maize) could use the residuel P nmorve
efficiently. Sirmilar findings vere obtained by Gill and
Meelu (1983 a and 4983 b). Datba and Gupta (1984) hovever,
obtained sagnaificant residual effect of P on vheat in

a vhest=rice sequence.

In race-vheat systen in fhe glluvial soils of
Ludhiong, in rice-rice~syscen in medium black sSolls of ALP.
and 1n rcd and yello. soils of Orissa, swvudies heve shown
that P applied wo the rabi crop bed great residual effect
gnd that fertalizer P need not be applied to bthe khavif
crop (liecelu and Moris A98%), Such observabtion vere
reported by Rekhi and Meelu (1984) in uheab-rice, uvheat-fodde
naize-vice and bersecm—cice system. Bisres gt gl. (1985)
olso observed that in potatosjute~rice sequence ¥ applicatior
to potavo alone was sufficient. Singh gt al.(1985) obtained
a recidusl response of 4.3 and 4,0 g/ha to P in rice.

The response per kg of P showed increasing trend as its
level ancrescé, Dahamna and Sinha (11985) obtained marked
residual effect of P applied bto peeceeding legume. on

vheat graan yields. In pot btrials 1ith a vheet/greengrem/
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rice secuence 30, 60 or 90 kg P as diammoniym phosphate/ha
wvas cprlied to vhect end 2%. residual effect on the tuo
subsequent crops wes stuedied, DIry mabtler yield, P uptake
and the residual P uptake in both crops increased uith
increassing P ratcs. The average utiligzetion of the applied
P by the cropping seguence veas 21.42% of vhich 11.85%,
4.83% snd 4.73% 1 ere uvilized by the Ist, 2nd and 3rd

crops respectively. (Kundu et gal. 1986).
2,10. Gumulative cffect of phosphorus

Gill and Meslu (1983 b) obsewved that rice snd
/heat eonstitute a commion cropping seyuence. Pice did not
respond Ho darsct application ol 60 kg PEOE/na, bub vhest
aid, Applicabion of P to both rice aand 1heat geve no exbra
yield zndicating absence of o beneficial cumuletive effect.
In g four yesr study on llarze-wheat, bajra-whéat,
groundnut-wheat and wang bean~uvhcas cropping systom under
Punjab conditions, Dhimgra et gle (1984) reported that
comulebive effcet of residusl and darecyv phosphorus doses
of 30— &0 kg ?205/ha w0 khecaf and vhest crops respechively
wgs eqgual to 60+460 and €0+30 combinstions. Cheudhary snd
Eacvhla (1985%5) reporteq o cumulovive yreld rosponse of
11eL6 g/ha of vhelb grain in Pearmiileb-whati ceynence
which Les much hapher then that obbained vith divect or

»coadnel effscto.  Sangh g3 al. (1985) éuserved curmlakive
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MATERIALS AND METHODS



5, NATERIAL AND MLTHODS

Paeld experaments were conductcd bto develop
an appropriate phosphorus managerent practice ain a rice
based cropping sysbem anvolving rice~rice-legume/non legune
from June 4S84 to September 1986, The various naterials

used@ and the metheds followed are given below.

3. Tu Materaels

Zetete Fireld locstion

‘The experiment. ve-e laid oue zn the race lfrelds
of the Iasvructional Farm, College of fSgraiculource, Vellayani.
Yhe Imstructional Faiw 15 locewved at a latatude of &8° W

and at an altibude of 29 metros e2bove mean sca 1evel.
30’1.5. Soil

The soil of the esperzmenval arca belengs Lo
the vexburcl class of sandy clay loan, tedium an availsble
nitrogen, mediun in gvsilable phosphorus and nediunm in
avazlable petassivmn., The details of the soil characberastics

are gaven in Table 1.
3¢’7 .5. beason

The experiment was conductcd 1or seven sessons

starting fron the first crop season of the year 1984-85
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o

Tablo 1. Eceal chavacturastics of the experimentol facld

i. hechonfoal Analycis

Cearse sand (1) - 1O,
Ting s.nd o) - DG
Cilg {4 - 723
Clay (%) - 75,7

IX. ¢Chenical Analycis

Aveilable U (hgfla -

573
Avaarlazelo ﬁdﬁs (Bz/ho)- 45

pE (122 sozl .eot.r
FRLPENSL0R )

H
W
»
iV
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to the farst crop season oi the year 1936-87. The detsals

of the seascns are as follows:

I crop ceason IT crop scason III c¢crop season

Year (rice) (rice} (coupea/scsamun

1984-85 June to Sepcomber  October to Jan~ Yebruezy to Uay
nary

1085-86 Juae to september  Ocsober to Deg— Jenuary to Apr
erber

108687  Juue vo Heptember

W

«Malle  Llawate

The btract enjoys & warm humid wsropical clinabe
and receives a good amoant of rainfall through Sourh~ijost
and Lopdh~Iast monsoons. During vhe cropping pericd a
toval Tainlell of 453 mm uas recexved (an 40 days) for
tne fir.tv crop of rice, 389 mm (in 25 days) during the
second crop of zico, 80,6 muw (in 17 days) during the thard

10p pomacd of coupes/sesapum, 44,8 mm (Gn 30 days) dmring
+the fourkh crop of r.ce, 980.4 mm {(in 37 days) du-ing vhe
fa.fth crop of rice, H52.2 mm (in 19 deys) during the sinth
czop 0. toupeasscscmur and 87C.4 mm (in 52 deys) durdng

tho seveatlh crop of ricee She zean pestamun and minizmum
tomperatures were 29,8 ond 2%.5; 30.7 ond 22.8, 32.8 and
23474 8.9 end 23,7y 0.8 and 22.6, 52,8 and 21.8 and

50«5 and 22.8°%C respectively for the Lirst, second, third,

fourth, fiith, sixth and sevenih crops. The meteorologlcal
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data Zer the cropping period are precenved in Firure

and 1n Appendix e
ZeleBe Cropping hisbory of vhe expsrizmconial site

The expcramental ares Las under a bulk crop of

rice durang sll the provicus seasvnsS,

Felels Crops and varietres

Tie isice vorieby usel for too experment (farst,
second, wodrth, firvh and seventh seasocas) .. Triveni,
g hick pacldnng, phoso-inzensabive, shors durabion (90-100 doys
g

VRIALEYe woaveai hazs becn ovolvoed abt Parce noscavch Ltabtron
2

Pal. by by cLossiar Twhe cw2xd ind ca  sbeadr Aznospurne to

tall indicc PI8~H. The cotren and oos.mt 1 ere reiccd

L
duzaas the thiod and gayth sea.ons. (o pec varivey u-ed 708
Zenelecony (£IB=1)s The seserux veriesy uccl -os fusa (WVeZ)

whiich o a pure line selesticn fron & Ye-b-henprl vypcs
Dele'?s  Texbilizers

Tertalagezs wibh the follodding anelysis wozme usch
for thc szmozanent.
Ures L S

upcr pho=shote - 16,5 FQO5

. P> N

Muvaeve of potash - 4 yag
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WEATHER PARAMETERS DURING THE CROPPING PERIOD

number ot rginy doys

S
L]
Tenperatyre{ C )

ChNDoOFEFMANMIIGASOND
8>

Jd

86

F VM AMI ., & 3

60

_____ Relative Humrdaty

.Maximum Temperature
Axrx—Minimum Temperature
— _Rainfell

~—— cNumber of rainy days

Humid ty (%)



o5 &) o
> o oy ey
5 5 47 - B
héy 1
1 o AR ¥ /w =
g I G “ A o
(&) Ry I~ — . ey o v N
e W BonmOE B8 SR .
- D SR TR SN T =
e S S e b A ﬂw 3
- g £
o td .
».U ,.w“\m Ko et ,w..‘.a ﬂ,w 2 LE]
am.. L) £ 3 -3 Y bt £ o e &
X & ot 1 5 e ph e 4 «ird @
&t =03 ] VR & [ &
L . B8N 8 o 1= A3 k3] 1 £
|2 - Feay _w..u ¢ A b, ra
o £ L T (S U ot < 5 e £ )
W ke 1S 30 o - L S o 2 )
" 4 < ad P Y O v =3 4 P
& . R P R B 3 FS T
= i O R B U - S 2 o HooR
4 5} B ¥y ’ (9] [ f. h..m - D) &
) . n o o - = n 0
o - £ [ o) P} ra o o -
[ B [ S e % {8 » o3 oy s P b A =f
B iy Od 0 Ehoond 4 N o 73 R T
g3 - & ¢ E
T ke Nl 2 -
- LN R g = A 4
T g B CH- I
i -4 " 4 g® IS S = B
S W@ .. B A o~ n <
£ b p : - ety g 2 T B
; & o4 W o 8 -8
o 2 L] D e [ I &1 e
ot e x & A
P B e s #9 el o L
@ LT A= B ¢ B s .
¥ o Y I 0
& % © 509 ¥4 o 2 9 9
ot 24 G w ) 2 e 0 2 5
o PR ¢ 0T % 5 o4
o '3 . e N o 12 “
e g & " SRR 5 405 g
o 52 o oo W@ g - P K
v By o Seq v o o ol " i =
£ Moo s . . P a R 2 (SO B
Wy ] A B y e & o £ il
s i £4 o, o A wed i . i U o & I PE:
I NU P b £, et o o i ““J "y ot _nﬂ. -
P L W O o4 A b ot i e - . 2 ) .
& O N W &4 | , B S T T B S
& & . D w2 &8 & aw. o g owod
el 0w % =1 ] ) O B B
13 3 2 b 3 { )
23 1”% -OM ”c s .ﬂ.\— ? h @ & m”.\ ,1. o) )
P RESRR- S~ S } ] &4 - 42 w0 A AR R T4
= R FE ] ﬁnw B o . B ; A
o T T S v A= B e i @ ¥
3 S o s i f
1 b o Q Q -7 5 L ] ('3 ] m..m o] ¢
mr . 3 P =4 i oyl & 5 & = 5 frd
R ol @ o AP B dog @
1 - S ,W z -4 3 E
. 7 vm\ .Tw U 5] 18] .p ol - el I ) o4 m- vﬂuﬂ
A wm,w o W & o £ o £ o 4 o 7 ¥ zﬂ gl
ﬁ (47} H M_“ur..w.«. et e .W s .... M: b s b \w o] T...e.w i Lw “ ~5
3 2 SR o) ¢ 0 o [,




L5 Nio _2205 Recon. P205 'Hef:om. P205
TS ~do- Q0w - . No P205
q _ P ‘ :
9 ~do Ho 2205 Recoa. 1’205
s _do- ~do- 56 2.0
~00— ' a0 Vs
“m—> , N
FLE(V;_ 4 FIELD LAY OUT PLAN -~ RAMDOMIZEL BLOCK DESIGH ac fice after cowpea
T FTER COWPEA AND SESAMUM aL- ¢
FIRST CROP OF RICE AFTER COW RS - Rice after sesamuam
c:—‘__>|\l
( Treatments
Tg-3 Tj-C TB'S Tz—C T,-5 Tg-C '6‘8 I c:co%» II crop CoIII erop
. _ i : : (ric= (rice) (cowpea/sesanum)
— - — ki e ™ r
}; . ] clle g 5 E{_co_‘. 2205 Recom. PZOS Recom. PZOS
T7—C T7—lS T4-—C T4-—S T‘-—C T1—u '1‘5— 5™ _ . i I
| 1.2 ~d0o— —-do—- a 25
= 7 f T3 —-do-~ Ho ’9205 Recom. PZOS
Te- - - -3 - -3 -C ||T.-S : :
T5-C 1 258 |1 TgmC || T3 || T4-C || T4=511T57C 173 T, ~do- ~do- Ho 2,0,
. i .
H .
[ o o oile olls ] '1‘5 fo 1»‘205 Elecom.»I’ZOS Recom.- P205
To-CH T,-8 1750 [ Tg-8 || T,- 7 i~ , -E o 2o
L_‘L__H___M~ lL__J I ] j| 7 ~-do-~ -do- No P05
l“ T T ~do- No 2,05  Recom. 2,0¢
T -3 - - - - -C -3 = rl
_L,l—C 1T1 S T6 c ')'.‘6 3 "I.‘7 c T,{ S ’1'.‘4 ’J.‘4 -
: T
N AL i 8 -do- —-do-— Ho P,0g
= l ! m
. T3_C ITB—S *5_0 TS_S T2—C TZ'S ’I‘8—C TB—S
L(J “ C - cowpea S - sesamunm
7L
- _
»16, 3 PIZLD LAY OUT .PIAH—RAHD@XIZED BLOCK DESIGY-TEIRD CROP OF COWPEA AND SBESATM
——— N
i = i e ——
) H e £
. : . . X [ Ireatoents
=) X8 i 5 2 ! T§ First crop Second crop
K : H ! I H i . - N
] ‘| : ; " ; ’]3‘J Recommended P205 Recommended P205 :
Lo T, o 7, " 1o ‘ :
1 1 1 ; ? 2 -add- . ~do-
ré : : — : T a Yo P.0
" i T - _T“——‘Tﬁl 3 -ao- o 2.5
v E : i - Ty -do- . .. ~do-
Y i T . : o
L 5 6 4 ?"3 Tg o 2,0, Reconmended P 0
= [ ¢ N - — \
] ' 1 | ! 5 TG . ~do- -do-
T T i VO ™ ' ‘ o
2 I ~do-
:' :8 L 3’7 s1 T do . Mo PZOSA
s = T4 —de- —do- -
] | ]
i s 7 4
- : ( 1 . ' J
= ! [ ! ] R e R
= f ) : | 1
o [ % T T
\]nI ! ~ 'l ! L i

FIG. 2 FIELD TAY OUT PLAN - RANDOMIZED BLOCK DESIGH

FIR3T AND SECOLD CROPS (RICE)



‘ \ "8 ‘ N 7 ! T 0o PO Recoa PO E~co .0
i \ RS |l L || RS || RC || RS 5 205 205 w B0,
: — Tg ~do —G0~ Yo 20,
l H ‘T ‘TD ™ 7 e | T ) )
PS lPc FS RC {| RS || RC || RS Tq ~do io 2,05 Recom X O¢
| “ | I — .
H TI———*ﬁ{——‘-j ' 8 -do— du— 5o 2,0
erw ' | !TE 7 i i 2 ig ’
RS RC PS RC RS Re
J: __A_.___\ ] L
“ Ly
FM BSTC ]
FiG & F _.D LaY OUT PLAN - RAITD ccf BLOCA D sU‘ ‘- Rics After cowes
£,PS. (ROP OF PICE AFT_R CO PEA AND SESA | e ttem sen mur
:_——:7>N
1’ - = = : Irea*rents
Tg ¢ ng 3 ITJ ¢ TJ 3 Tz ¢ Tg - Ts ¢ mo 5 I cro II croo ITII crov
(ric#% (rice) (coxperr/sesanum)
= 1L 1 J—
E T B ", Rerom ®,0 Recom P05 Recom PO
T, ¢l SHE I
'1‘2 do do Xo P205
’J?3 do Ho "205 Jecome. PZOS
C -3
3 T3 T3 by do- do o ®,05
. i 4
= .
= [ I TS Yo '»’205 Rerom Pdo) Recom 2’207
e cllv, s g 0 g sz, ¢z, siiz, clfzy
LL'__JL A | N [ | i ™ -ao do. fo 05
t H l F I ’I‘7 do- Yo \",’,05 Recom 2295
o - S -
T C I T1 S T6 G TG 3 ‘T,] C T7 S ’1'.‘4 T4 )
M 3 l \ 8 ~do~ ~do- Yo P,0g
= Mo o1l |
g T3 C T3 S TS ¢ TS S m2 C ’“2 S TB S
L(L \‘ N | C - cowpea S  sgevamunm
L—L},;‘—)
16 5 P .LD LAY QUT PLAN RAJDGIIZID R .OCK DISSIGT TEIRD CROP 0™ CO4P.A M SBEI.IUM
—
{l i _H- Treatnents
ol b T T
H ‘] 8 5 2 H 6 Pirs* crop Second crop
. [
l i T‘l Recommend.d PZOS Becomnended P205
| T7 T T T
[ I 4 1 5 1, ao -do
I L_ .
; I do Ho P,0;
i m n =
' ‘ T4 do- ~d.o—~
T iy
9 ![ 5 [ T4 T3 ’I.‘5 o }2’205 Recommend ed PZOS
= — i p—
o~ 'i | T6 do do-
T T T
| 2 8 L_ 7 T " do o 2,0,
Hﬁ —— — = 1 4e do-
,L T B3 Tq Ty
L |
e Zl[ N 7 7
T
uﬂ 3 Ts T, Tg
\' R —
&« [pm—p
FIC 2 FIELD LAY OUT PLAN RAYDO J.ED BLOCX DESIGT

FIR3T AND Sof*C D CP0PS (RiC.)



For the cowpea crop,ufhe rédommen&ed dose of

. 20 kg H/ha and 10 kg Egafha as urea and muriste of potash
reﬁyectively wezre applied uniformly bto =211 pliots, 50% W
end full dose of‘ﬁqo was applied as basal dressing and
the rest 0% ¥ at 20 days after sowiag. Fhosphorus was
applied according to the treatments ot The rate of 30 kg

P,0z/ba as basal &vessing.

For the sessmum crop the recommended dose of
%0 kg B/ha snd 20 kg KEQ/ha as urez and muriate of pobash
respectively verce applied uwniformly to all plots. 75% N
and full dosc of Keﬁ was applied as ﬁasal and 25% B at
20 days after sowing. Fhosphorus was applied according

%0 the treatnments at the rate of 45 kg P 05/hﬁ as bag

- - e s
Fele e Seeds and Sowing

For the first and second crop of rice, Triveni
seeds obtained from the Instructional Faym, College of
.Agxieulﬁufe, Vellayanl vere raised in web nurseries and
heslthy seediiﬁQS-of 20 days 0ld were trangspleanted in
the main £ield et 15 x 48 ci specing. Iuring the third

Crop Season, cowpea seeds ci variety uanabnaoallobmalnmd

from the State Beed Farm, Ulloor were treabed with the

appropriate rhigpbine culture and dibbled in the field
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For the cowvea crop, the recomrended dose of
20 kg H/ha and 10 kg Kgafha as ures and muraate of potach
rewspecsively uveze spplicd unifornly bto 21l plobs, 509 ®
ead full doce of‘Kgo uas gpplicd as bascl dreccing ond
the zest 50% B at 20 days after sowiage. lhosphorus tas
gpplied according bto the trestments ot the rave of 30 kp

3205fba as basgl dressing.

For the sessmun c¢rop the recommended dose of
- /e end 30 kg Kao/he as urea and muriste of pobash
Teor ectively rore apelicd wnafornly to all plotc. 7EY U
and full dosc of KEO vas applied zs bagal and 25% § ab
720 dasye afber sovang. FPhosphorus uas applied according

to the torrinents gl the rate or 15 &g Peoa/ha ac bosal

4dres NS,
30 “e 59 Seeds anl ¢ nng

For the farst and second erop ol 1icz, Trivend
ceeds obbtained fronm the Instructionel r.ym, Colle_o of
fprrcalbure, Vellayani uerce raised rn .ol nurseracs and
healbhy scedlimgs of 20 dsys old s exw w.znsplansed in
the main field &% 15 x 8D o speeinge Juring vthe shinrd
crop Seasohy cowpea 8reds of varsety Esnakamoat obuained
from the Shale Beed Furm, Ulloor vere trccted nath the

appropriate rhagpbine culcuce and dibbled in the faeld
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the plants in bundles for four days ¥ill the leasves fell off,
Tbey were then spread in the sun and beabten with sticks to

this for Three doyse

ol

break open the capsules, Lepeats

The seeds obbained were clesned and yield rescorddi. The

bhuss welght vas also roecoxded,

-

3e’e BRiometric observations

Five plants from each net plot were chosen by

rendom szmpling and tagged. These plants were used fov

f—‘

recoraing all biometric observations at different siteges
2 &

cf crop growith as given belows

Zeele Growth components

The observaticon on growth characters for rice
were taken at 20 day after sneplenting, at flovering and

at hatvest. TFor coupea abt 20 DS, flovering end gt harvest,

and fC’E’.‘_‘ sesamum &t 30 BAS, 50 DAS end at harvest.
BeBeiele Plant height

Pient height was measursd in (em) from the base

to the grovins tip of the planis.

RePelate Tiller numbexr

s -

The nurber oi tiliers (botel and productive billers)

per hill was counted Zor rice CIopSe
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the plants in bundles for four days vill vhe lseves fell off.
They were then spread in vhe suu and beaven with slicks to
break open the cap.ulcu, wepeaved thas for throe duyca

-

The sceds obsa.ned were chesned ond yicla recorded. The

I,

phuss welghi ves olsco Tecorded,
%a%e Baomnetvric observations

Five plants from cach net plov were chesen oy
rendoa soaplers and tase.d. Thece plante 'ere uszel lov
1eco.321, als blorevric obscrvaricas at dafiereni suvages

cl ciop RIol ¢ as saven belovs
Zelele Growth components

Tne obgervation on grouth casrzceevs fer sice
vere taken av 30 day after crongplanbing, o6 floocrang and
bharvest. Ior cogpea ot 20 Dus, Ylowering #nd ot harvest,

azd fol sesemum &G 50 LAS, 50 Dfw- gpd at harvest.
Pebete i Plant height

Pienc heigul 1as measucsc au {(em) froc the base
to bthe gro-inms tip o. che plants.
FaBelele Tillor nunber

Ine pucber oi tallers (Fob~l and prodeircive tallers)

per nill (as counuvad JOT ITLCE CTODSe
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%ee1eaPa Number of lesves per plant for cowpea and sesanum
The tobtal number of green lecves present were counte
Bedelelte Deci Arvea Index (DALY

Leaf area index was compubed by neasuBing the btotal
aeea uwing lcaf area never. For rice, bthe second sop rost
taller was sclected and the oream of leaves of lae taller
Las aeasured in a loof ares neter, IThig arca 1g multiplied

ax
by vhe number of trller:s an toe hall shach g
leaf zcea per hille Trom thes lecf aicez2 in

louletad Ty the formwla Zeof ares es suzresteldl Ly

4
?D

For coupcz cnd gersmum, the vctzl area ol all the
leeves 10 a plant verc menwsuicd voing the le © area aeber
and TAY caleulat.d &. suggestcd by "evson (1947) by the

formula Legx acea
Tand area

[543

o3¢ " eBa Number of borsnches ser pian

U

The number of prinary breuches vere ccunt d and

recorded in bhe casc of coupes gnd sessmum.
BeeleEa Dry moburr production

Irom the desvrucbive rovy, plomsc vore roaoved at



qY

were first sar dried snd then ovér dried at 60°C to a
conbtent veignt. Dry mabber content was compuved for each
treatment and dyy matter production worked out and expressed

in kg per heecvare.

™

2« Yicld components of rice crops

«Ze
Zu5elele Humber of penmicle per square retre

The totol numbsr of panicles from g1l The sample

2lis veore cownted and dlvided by vhe ar-a ceeuplee by the

7
oopnle hakls ond pecomdod as nunbuor of poRicles pir Sguere

1xom 2.ck somplc 131l Phe contze ox mawels panicle

vas cenan

W]

ged froa tho rest ¢f the panielce. The groins
ZJvon the ¢ ntrel panicicos from al: serple DLLls were
chiceched znd bulksl, %The fillel grrang vere coparebed
from cho unfillel geain=e The wab~ of Ji2lcd = .28 (A)
were counlad znd v oishe of bhe 2illiced sroans wos recoxded
(B) e ~p.anc fxer the rent of the punicles of £11 sample
hille oo bhreshed and filled ~reins uste ceparaccd Lrom
the wnlaticé growss znd veight of the £11led geuins

(&) wes _cecorfed., Thzr nunmber of falled preins/penicle

* o8 coleulated using vhe formulae & = (£.C¢) wvheze D io

&<
the toctal number of periclet. (CGomer, 1972},
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C

2.3+ 2e e  Meolght of 1000 proins

The 1000 grain uveight vaes caliculabed using the

fozrmula x 1000 (Gomez, “1972).

2
A
5.3e5. Yzeld components of Co.pca/Sesamum

Z.5s3s1e Numbor of pods/capsules per plent

Toe tobtal number of rods/ecapsules produced by

tae spunle planvs were counted and toe sverase vecordeda.
PeZe eis Leagth oI pod

Ten pods “reve selected rendomly from the sample
plants, thenr lengbh measuied and avergpe ' orked out and

expressed in ‘em',

%e Hunber 07 grsinds per pod

AV
“
W
«
he]
LY

The vosal nushez of greains obssined from ten

ocle L ere counted ond aversge worked cub,
BeDaBalts Thousand srain seight

100 grasns obtained from the sample plents uere

counted and weight recogcded in gosl.

ZeBelis Yueld

Baoetale Grain yzeld

The grain Fields of rice, €O pes cpd cesomum vere
v 1
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Teble 2. Height of plants of first crop of rice (cm)

op

]

Dreatments 30 DAT Flovering Harvest
T,I ‘1‘3;‘063 6502 ?.6.2
Tg 44,5 66. 6O 75.8
TE 4544 S 75.5
Tq- 1'{1;'.:? 6?.1 ?L!.i}.
Mean (with P) 4597 €6.2 P42
T5 45,2 6941 7682
Té Q4.2 €646 75l
T7 8567 6Ge2 729
TS 4541 ESelt 785
flean (Bo P) o4y i EC8 752
Feost NS S s
B8 1e 58 117 T O



Table 2. Heishi of plante of iiret cxop of rice (cn)

[

Treatnents 30 DAT Ilovering Harveb
Tq 4C.5 6542 7522
I, 44,5 C6.0 72.8
T, 45,4 6841 75.5
Ty b 9 67« Ph et
Nean (wivh ¥) 44e%7 €66.2 B2
T5 45,2 691 6ec
TG 44..2 E5a6 P3ed
T7 4351 6Ge2 729
To 45,4 654 785
‘gan (Fo B) 4 n BG.8 75e2
Ftest us N3 NS
5o s 1417 1o O

(op
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Table 5, Humbey of tillers per hall of first crop of Dice.

Hgrvest
Treatments 30 DAT Flouering Total Productive
tillexs $1llers

Tq €2 645 ©.9 6.8

Tg Ged Ge? Ful 7.0

T§ Set Se5 Sel 57

2, 5 5.9 8a1 7.8

{lean, (Uith F) 5.8 Ge2 7-4 68
e 641 6e3 6.8 6.6

T& Se& 6.5 (4 €5

T7 Galt Ge5 6s7 Ge&

Ty 53 €5 7.0 68

Fean (NO P) 5.9 Calt 68 Ce&
Ftest s s ) 134

52 Gele Oqu GeZ-1 T4

IS « Hob significent.

~1



4.1e1eBe Leaf area indox (TAI)

The obgervabtions on lecf arec index (LAT) v.ze
rocordod ob 20 DAT oud ab floverine. The Ssata of nean loaf

aree index are presunted in Toble 4.

The daba reovealed that therc slas sicnaficant
difference bebtveen btreavoe:bs both ab 25 DAT znd at
£louvering. Av 0 Dﬁﬁrghasphorus anpdive treatmont gave
the namxinun leaf arca index of R0 which use ocagniiicantly
superior to ne phosphoius btrecbeents 4t floleiaag,
phogphorus applicld tesatusnt gave vhe naxamum leal arce
index of H.44 vhich vas sipnificantly supeiior o no

phosphorms tr.abmeate
4alalete  Dry malser production

The obgervesions on dry matticT producticn were
recozrded ar 3 DAT, ab flouvering ond ab barvest. The Jata

on nesn dry mabver production mre precentud in Tsble H.

It is seen vhat che tweatment. hed no signilficant

effced on dry wetber prodoction st any of the grovih svarsed.



iDJble Ha

2rcE tnentf

P 1

ween (with aj

Hoem (Uo £)

0D(0.05)

bL

Loaf area

imdcs cu

jC Siiv

2.11

1.59

1.62

161

1.7k

1.9n
2.17
2.02

,£.10

P.O-'r

0.055

0.025

« bajjgificcEt.

MBS

erojv of net

1*~N1
1.40

151

1.473

1.94
1.40
1.26
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Pable 6. Yield atiribubes of first crop of rice

Preatments No. of panicle/m= Nos Of grains/ 4000 grain

panicle waight (g)
Tq 455.5 69.0 254
Tg 468,99 Ol o6 28,7
TB 282.2 69.3 258
o, 522,82 68,3 24,8
TE Q42,2 59.6 2%« 3
T7 a2 2 GDL.6 251
Te ) 45%e1 C Bh.6 2.2
nem (N [} P) ME .2 59.0 2“}'0 &
1y t est NS R S
Do,05) - - . B 0249
&8 _ 0 .41 _ ' ‘ 179 023

NS - Hot significant.

S = Significantb,



Palble 6. Yield abizibubes of faxst crop of rice

Troatments No. of penaicle/m® D1ee oF grains/ 1000 grain

panicle veight, (g)
Tq 455.5 69.0 251
T, 468,9 646 28,7
TB %82.2 69.% 2548
Ty 522.2 68.3 20,8
{lean (vivh P) 457.8 678 2547
TS a4z,2 5946 25.3
Ts 133.% 613 20,0
T7 242,2 €D.6 2541
T 451 She6 24,2
Ilean (Mo P) 40242 5040 2446
Ftest Ns S )
GD(O.OB) ad 548“ 0-’"’9
8D W41 1479 0,23

NS « Nobt significant.

S5 = bLignilficante.
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Table 7. Grain and straw yield of Iirst crop of rice (Eg/ha)

Treabmentvs Grain yield Stravy yield
Tﬁ' 3082.7 3752e€
T, 3189.9 559842
T§ 34,8 3688.0
TQ 30868.3 396548
Hean (with ¥) 21264 57587
T6 27748 33256
T 29754 3804..6
Ty, 31447 3889.6
Mean (Ho P) ke 2 39C0.7
Ftesﬁ . , s s
- L ' qung N . 5156.6’]
NS - HHobt significant,.
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Padble 7., Grain end strar yield ci first erop of iice (Kr/ha)

Trealmentso Groin yield Strav yicld

Tq 2082.7 37829

’1‘? %3189.9 3598.2

‘.L‘3 B8 3688.0

2, 308843 396548

tlean (uivh F) 212641 37587

Q‘E %161.7 269%44

T6 29748 522546

1‘? 29754 2894.6

T, 344,97 2889.6

vean (Ho P) 202 570067
Feost s us

80 115491 156464

=
w

ol sagnasicant,



ix thXe Uxu™ogan cnC Lutessxin uptake "by m ,. ~ eren £

rxcc c,t ha-?uub (ku/ha)

h ¥  dAWONVERKVI GeBRN SVRELC>
_ nitrogen Pote ™cauj
2ioatrente urbuke upteke
®--—Rarte t
2y 172 .2 1J~.0
R 14C . 1 1b% 3
b, Wel _*® 130*3
5]
"h -~ .0 149-3
froaa (v xbh p) 17°0.9 150*7
wWwWPRmT ~ - W M nicess » a1
L* 1 16.P 154*-6
b
117.0 133-1
17 11b .8 15* .6
71 '
e 1'6.2 15% -
W & & S E S \Y & * =P ATIF Mm
<ro p) i 16*3 1?2% 9
b [1
*tce->D &
. 0.4 LY
Cj)(0,05)
S 0.19 0*40

i&ixfxcant?®*



@éble 9. Phosphorus upteke by first crop of rice (kg/ha)

Treatments %0 DAT Flowering Harvest
T4 921 1847 328
Ta 1Ce 2665 2547
TB 6.8 179 %2e3%
TQ 9.9 227 3183
Mean (Wi‘bh ?) 9.:@ 214 5207
TS 7+7 159 359
TG e 19.2 36.8
@8 Ge9 © 172 55e3
Mean (5§86 P) 8,0 - 20.5 36.5
E‘t esk S - HS 3
ST ; 0e357 0.99 0.153

NS - Wot significant.

5 = Significant.



Table 9. FPhosphorus upteke by first crop or rice (kr/ha)

Treotments 30 DAT Flovering Harvest
Tq Qa1 18,7 3248
Ta 1061 2643 357
T5 €e8 179 %2.3
ﬂ% 9.9 227 %148
{lean ('{]ith P) 9-0 274 52.7
T5 Pe? 159 359
TG Be 19.2 3648
Uy 124 29.7 578
Tg 649 172 5543
llean (36 P) S0 20.5 2665
Ft est 5 us 3
L 0.57 0.99 015

NS = Hot signaficant,

5= Significant.
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Table e Available maibrogen, avaiilable phosphorus, total
phosphorus, availeble gobocsium and phogphorus
Pixing capacaty of the soil after the farst crop
of xace (kg/ha).
s Availeble  Tohel N :
. - Availsble - o, Availabde P faxing
Ireatments nitrogen pgggis ngg;s potassivn copacity
Tq 5203 772 78647 22640 159.8
T2 53347 2.7 82343 h2.7 15%.9
Ty S53le3 7649 75863 237.7 1605
'J."[P 532¢3 594 T72%3 280.0 1593
lleem (uith P) 532.6 71.6 7729 2391 159.9
g 490.3 5845 797 202.3 16641
TG 4892.0 621 756e7 204.7 166.2
T7 488,0 5045 718.3 199.% 16562
Ty 490.7 06 E16e7 200.7 166.0
lean (No P) 489.0 554 720.8 201.7 16549
Ptest B o 3 & s
Gu (0.05) 0.76 787 5,78 2.% 1.%%
53 0a36 3.67 259 0.99 0e53

5

Signaficent.
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Table 11. Inbercorrclation matrix involving the variables P-uptake, (%,), dry matter
yield (X,) grain yield (X.) available phosphorus contents of the sSpil (X4);
N--uptake (XS) and K-uptake (Kﬁ) - first crop of rice.

Variables X1 Xa K3 X4 Xg X6 |
X, 1.0000 03013 ~0.5356%%  ~0,7420%%  _0,0087* 0e86T1##
X, 41,0000 -0.2778 0.33T4 0o 4077% ~0.5442%%
Xs 1,0000 0.3153 0ed241%  =0.3091
Xy " | 1.,0000 0s8951%%  =0,6508%*
Xg 1.0000 =0.8694% %
Xg | 1.0000

¥ pignificant at 5% probability level,
& 3ignificant at 1% probability level,



Table 11. Inleccorrelation matrix involving ihe variables P-uptake, (X1), dry matber
yzeld {X,) grain yield (X,) available phosphorus contente of the seoil (X4).
N--up take (X5) and K-uptake (Ke) - Pircy coop of rice.

Variablen X1 X2 Xj X4 X5 XG
X1 1.0000 ~0e301% ~0,5356%% 0 T420%%  =0,9087%#* 0867 1%%
Xy 1.0000 -0.,2778 03371 T.4077® =0s5442%%
X3 1.0000 0.3153 0.4241* -0e3021
x4 1.0000 0,895 %% ~0,6508#*
X5 10000 ~0.8694%%
XE 1.0000

* signiTicant at 5% probabilaty level.
3 Jignificant at 1% probability level.

[



Table 12 Héight of planbts of second crop of rice (cn.)

Y.
LA

{ie

Preat-

%0 DA

Flovering

nenbs. I year II year I year II year

- ﬁarVes%
I year II year

196485 1980-86 1984-83 1985-86 4985~85 198586

Cumulative P =

Residual P
Direct P

-

P appliea
P -applied

5{} [ 5 65‘8 56.:5 61}‘; "1 ?GQ 3
49,8 4.5 66.4 62,8 713
TZ’ 4349 o S P07 7063 688 7460
T, 4245 52a9 E6a8 G5 655 e
‘Hlean (Rogidusl P) 43.2 6847 674
»TS L4701 el Blhet  BHLY BB 714t
T 817 50.5 he5 65,9 653 70.8
' Mesn (Direct B) A4 ¢ 63 6349
T 42,8 4843 Gh.7 68.8 650 £2.1
Meen (Comtrol) 4241 65t 61,5
Ftesﬁ s B - e Hs 83 HE
58 1482 1417 2406 2,78 1089 1675
U8 = HNot significant. 5 < Bignificant.

to both first end sccond CropDe.
to only first crop.

- P applied to only seccond CroD.



Table 1.

Height of plonts of second crop of rice (ch.)

73

Preat- %0 DATD Flovoring Harvest
nent . I year IX yeor I yesr II ycar I year II year
1084=85 108586 1084-05 1085-86 14908=85 108586
Tq 4241 5 B6.8 B6.5 Ol 703
Qa 42,8 43,8 G5 66,4 6248 713
Leon (CUERLOGIVOEICeD Bhe6 e
iz 43549 a8 0.7 Fe3 68,8 7440
T& "42;5 5":?59 66.8 655'3 65a§ 7‘3"05
tlean (Qesidual P) 43%.2 £8,7 671
T5 4941 5o Bl Oh.7 B 7ielt
TG 81,7 50.5 GL,5 5.9 6543 70.8
Neaon (Direct B) 414.8 Clhed 6749
T? 41,3 5 8ik 662 6521 GG 7l
b 42,5 48,3 Gh.7 6B.8 63.0 69,1
liean (Cont=-ol) 421 £5,.4 & .5
Ftest HS B NS HE a8 Hg
“Do.o5) T 2.30 - - - -
58 182 1a17 206 2.78 1059 175
U8 = HNobt sisnaficonts. 5 =~ Significant.

Curulacaive P o=
Residual P -
Direct P -

P applield
P applisd

to both fairst end scconl CYODe
o only first czop.
P applied to only second Crope.



Table 13. Number of tillers/hill of second crop of rice
30 DAT Flowering Harvoat
Treatpents Total tillers Productive +illonrs
I year 11 year I yc:ur Il year I year 1II yecar 1 year II yearx
198485 1985~-86 1984-85 1985~86 1984-85 1985-86 1984-85 1985-86

Ty 5.7 449 6.5 4.6 5ed 545 5.3 4.8

T2 6.1 5e5 5e6 4.5 5.5 Sel 53 4.7
Mean (Cumnlative P) 5ed 6.1 54 53

T3 59 4.9 6.0 4.1 53 3¢9 53 3et

T4 5T 448 6e4 4.8 5e3 ST 5.8 He3
Mean {Residual £) 5.4 6.2 56 5.6

T5 6.5 4.6 61 4.5 549 3 5e8 5.0

T 59 He2 6.1 4,9 %9 565 5.8 4.9
Mesan {Direct P) 6.1 6e1 5e 5.8

T7 548 54 6.4 4.9 57 501 55 47

TB 57 4.8 6.2 4.4 5e6 4.4 55 3.9
¥Mean {Control) 5.8 6.3 546 55
Frest NS 5 No . . N N NS
CD(O.OS) - 0045 - "'~ - - - -
wil 0.25 Gl.21 0432 0.8 0.%8 0.35 Ue40 0,72 :}J

- HNol nignificant.

S

Signlficant.



The datg revealed that the direct, residual and
cunulative effects of P had no significant effect on tiller
count ab any of the growth stapes of the rice crop in the

firgt year.

In the second year there was sigrificant difference
in tiller aunber at 30 DAT, The highest nuaber of 5.5 was
reco:. .4 by ths treoctment T2 whicn was on par with 26 & 27
and significaently superior to <ll the ovher tr atrnents.

At flowering and harvest stages there was no significant

difference belween ctreatments.
Lo2.1.5. Leaf area index (LAI)

Tna observations on leaf srea index vas recorded
at 30 DAT and ot iloverang. The data on mean leaf area

index are precented in Table 14,

It was seen that there was no significant variation
in LAY at 30 DAT ano at floverivg due to the direct, residusl
ard cumwlative effects of phosvhorus during both the verrsz,.
ba2elatis Dry mabber procuction.

The observations on dry watter proouctron wecee
recordea at 30 LAT, at flowerine avd at harves.. Llue deva

on wean Jry matber production are presenced in Table 15.

The (ata on €ry mattayr peoducilron revealed tnat

the direct, rosidusi ard cwrulatave elfects of phosphorus
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Table (4. Leafl gvse index of second cxop of rage
N . 20 DAL Flowering
Ereatuents I yeer IL yeor I yeor I year
198485 1965-86 198h-85 1985-86
‘l‘,.l 1e17 1e11 1e24 173
'1’2 0.87 1615 1615 2475
llean (Cunulative ¥) 0.92 ‘119
., 1209 0.99 1617 2o
7, 0,59 1405 0,77 ER
Hean (Hesidual ¥) 0,84 0.97
TS 1e19 0483 082 2452
% 1092 168 0.79 2.
Merr: (Dizoet T) 115 CelB
‘1‘7 1419 TelsS 1,22 1686
T, 1,02 Te 30 1.2% 2e81
Mezn (Conirol) 1210 122
F‘B o5t "3 s ns s
SE 016G 0.26 Ca16 CeB0
NS ~ lHo¥ significanb.



Toble 15.

Ory motley procuction

ke
[

of socond crop of rise (kr/ha)

Precatments

30 DAT Floverang
I yesr IT yeor L yeaxr

Harvost

II yeer I yecr IT yeor
108485 1085-86 {08485 198506

1084-85 1905-E6

16110 1833547
WG iR 3

llean 1527.6
1555,8 12777
1500.0 1805.7
lican 1527.9
12730 1381.7
1282,6 2139.3
lieen (Dircst P) 123364
18E0,8 2P333.7
12978 MBI
lcan 1%5;“
Lgcet g -
Lt 282,16 3997

200043
37783

305547
26947

4361.0 473643

4837.0 4541.7
4699.0

5605.0  4685,0
50663 13943

851563 8475063
4 900  4931.0

La00,0 4431.0

42505 4722.3

571653

R e E0L08



Tabie 16. 7Yield gtitributes of second crop of rice

Hoe of’pauicle/ma llo. of grains/ 1000 grain

Treatments . panicle weight (g)
I year II year I yecar II yesr I yocor II Jjear
108485 1985=86 1084«35 108586 1084«E5 108586

T4 , 3558 31646 8246 36e1 23,5 2241

T, 35241 39101 614D 33,6 2%.6  19.6
Mean (Cumulative P)_Bi@aE . D547 , 255
Mean (Residual P) 3704 2648 2%.8
T 3801 3%3.3 568 321 2842 21,7
. 389e1  327.8 5942 3148 236  20.4
llean (Dil“cc:i? P) . 5896 1 ' 58.0 2%0 9
T 36946  311a1 P6.8 46,6 SH.5  18.8
Mesn (Control) . 36946 P9 2k 4,2
Front . TS B NS N S N8
B.58 0l 2eD

ST " | 25.99 48419 7.52

N8 « HNok significant.



Pable 6. Yield abucibutes of cecord crop of rice

Ho. of panlcle/ma No. of greins/ 1000 grain

Treatments panacle veisht” (g)
I year II year X yoar IX yesr I yo.r II1 year
A0BUmBS 198586 198485 198586 10RA-ES 198586
'1‘,] 35548 31646 8246 3661 2365 221
‘1‘2 25241 391 649 3306 2%e6 19.6
lean (Cumulative P) 354.5 7%e7 23%.5
5."3 356 20%.5 80,4 26565 2.7 20.8
TL;. 386,2 25545 752 43.8 23,5 20.0
flean (Residual P) 370.4% 7648 2548
Ts 3891 33363 5Ge& 32a% 2842 21.7
‘1‘6 3891  327.8 5%.2 31e83 2246 204
lNeen (Divecs P) 5689 580 2549
1‘7 369.6 311 7648 bG.6 2H.5 18.8
‘l‘8 369.6 26141 661 45,8 £3.9 23e3
lean (Centrol) 369.6 714 2.2
F‘b esh s B3 jiis] e ANy i
8T 25.9% 48,19 752 5e 55 G419 2.1
W3 « Not cagmaficant.
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Table 47. Grain yield and stravw yield of second crop of

rice {(kg/ha)

4 Grain yield Straw yield
Treatments I year © II year I year II year
108485 1085-86 1924=85 1985~86

T, . 12%2,0 MBS 1307.8 458643
T, 1345 o4 1328.5  1991.9 429%.4
Mesn (Cumulative P) 128847 49,8
Mean (Residual P) 3P 1949
Ty 134646 1ZM9.9  1645.4  H4096.7
T o 122941 W65.7  1697.2  4139.6
Hean (Divect P) 13%3.8 | 1671.3
7, 6.2 1285.5  4669.B  £4016.5
., : 41590660  A27Me8  436%.2 366543
Mesh (Conttol) 13790 - 1515.2
Pyt m 5 3 ne
Ch (6.05) ) ‘ A . - : - 3’;36.4-2 o

5B “ » 78468 128212 156.84  693.46

"NS -~ HNot significan%.

5 « Bignificant.



Table 47. Grain yicld and strsu yreld of scecond crop of

rice (Xg/ha)
Grain yield Svrayw yreld
Treatments I yoar II year I year II ycar
198485 1985~86 1984~85 1985~36
T 4 122240 435846 130748 428640
I, 15454 122845 1991.9  4293.1
lean (Cumulative P) 1288.7 1649, 8
TB 102544 12884 2 21.9  3845.9
Ty 15128 977 1€08.,0  406G.5
Mean (Resadual P) 137 e 1994 ,9
T5 13466 1342.9 164 5.8 8096,7
T@ 12271 65,7 1697.2  4138,6
flean (Direct F) 13258 167143
'1‘7 14612 1385.5 1E869.8  {C16.5
g 129649 1274.,8 106%e2  EE5eD
Mean (Control) 1379.0 15152
F‘G est IS s ) e
CcD 0.05) - - 336,42 -
oL 78,68 125212 156,84 693,46
NS =~ Not significanb.

5 = Cignafacant.
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Table Vi* UitroQon aac ,,~tcs 1aji u;tri:c <,, harvest b, oool I*

ciop ci ri~c (kg/lia)

Xatro£,0a uytoke 10u &SIL ut

Irvpuents | year 11 33T | ye i IE Jt"T
"on>hL6 -10L4-&5 1C 5-'C
P Qo ]
| N .6 77.3 6r*»3 5 .5
¥ 95« 57.2 57,9 57.1
i 2
lican (Oitaulcl™¥c 1) L 7& 60.1
Yy 89.5  ;i.5 71.7 5V/3
T 76.A 75.7 5N .3 L
iccm (i xCaal iO oy 63.0
L 5.5 52.9 Sh*n -~
CA.5 59.2 6b* 4%C
i, L« Nt S0 e Sl g G-t - BT - > gPtHIELL
\BcM (Ei__ct P) 53.0 61.0
A 81» i C3./ > 5C*A
" 63.1 52.5 fQuor. 93*5
bean (oonu”olj 74.9 50.0
1t~ct 0
. j(0.05) 9.7 w0 951 -
5*£2 4-.4-3

™ ® Tdor XQouNL* N — L xN-Jineant.



Table 19. Fhooph

o of

34

rice (lr/ha)

TF . i A T <
1L yoar 1 ymaf I yes

586 ¢

Hazv

r*u*“"
Ko

2 I gernr TI you
gf" “‘fif 49(‘ 7"144

T_,; }Q-G BuO n‘lﬂ; ‘::3 'Z? fz ;‘”; 55 ;30‘7
T, 7ot Se2 0.7 5.4 2941 1649
£

AN e T AP LET G

Hesn (GLEHL'ULVQ ¥ a2 11e0 228

S = e ans R ———
T§ SIS 4e? 1028 1265 300 1567
{?5‘1‘, S'? 69? 12'1’-‘ 1"2,1 26.&-’ ?:’3.. 9

fo TP S SPETaron— T3

Mean (Lesidual ¥) Be& 13 LW.L
“5 Ha5 5e71 Tie9 1245 2545 107
Ty 79 73 Tolh 4045 22u8 47,0

RN e e

2‘2(‘( i (El:’:?: i P) 702 9&? ?1{.’.8
Tc'; 8.9 :-5 ‘1‘?_06 ’;/;«.g' 2‘?4'{(_} Z‘f:}.i)
Tr 6‘?9 5@6 E}aj /E-’-d"f (25. ;/I ‘?Q. f‘)

e

I Cann (bC} Ol:’ 709 TV ett :—«::\.17

oo HE i
test _

25 05 1.28 o6 2439 2ail ZeidS



X'evble 19*

Ircp I/nenss

X

been (C5ui-ulctjvg P)

1csal G/3 UBtiGX p)

'C

+ D ri P)

Xr.

X

A il ece

* C1& -0» £*2-«o>' <ttK*pcnu»™j-

ican (OonjLol)

Ix yc.f~*
1985-E6

Agoepfeacy
50 BAX
X yeai
1984-85
9.0 5.0
7*4 5*2
8*2
0»8 4*5
~F 6.7
8*0
6*5
7*9
7*°
0.9 wr-3
6*9 5.6
7.9
U
83 -

Byt

s .r
1964-05

11.>

10.7?
11.0
9,8
11*8
11.3
il.9
Tk
9.7

11%6

9

>

10.4

uoo ,j.roiaicaau0O

Pbv yhcxUb u tJ&Q by olae cccc td era*

1lox GizjiQ
Il a
~"985-86
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Pable 20. Aveilable nitrogen and potassium contend of the soil

Availabple nitrogen  Availc
I yoar 1Y yeor 1 yea
18-85 190586 4

Trootments

{1‘.4 . 4.3509,3 4357 a2 202 ?99&7

7, GU2e% 440,0 19940 -197.2
dean (Cummlative P) 45048 2005
T, 47545 472 5%.0 2%%e

\E
&
Ut
[ ]
=
Ke)
on
Eon
[ ]
O Wi
b
18]
wn
&
]
5 W

Viean (Uesicual ) 470,60 D5, 5

o 899.7  &47.7 £97.0  299.6

Hesn (Dirsct P) £19.3 ng.g
Tq l;’!s\gc” 4"33:0 ] _:,:"1906 5‘? 5’6
§ -
?98 [;_v]‘;’.(} ig/jf).() _’.,’)4’?40 5’12@5

Mean (CIOQ“ 1101) 41660 5"13.0

» £5 £ S 8
Ytest o , :
Co = 500 550 2ol
COQOEE’) 5' De Ve s [Py
E;:{: /E & 5‘7 C-b:‘(} “ aé‘{) q Py ‘13

8 - Sigunificente.
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Pable 20. Avoalable nabeoge @ e0d wotassaiur coavte b of vhe soudl
afbe~ the tecond (.op of wsote {Ksba)
~ WVotlabde 2a0T0C 3 Jvaladc octaw tun
Ercotments I yeor IT yeor 1 year IE Feo.
Tl ms3S  1U8EL & 1985 10856
'14 LL;QO—Q’ !’357-3 2\}2.0 ?99&7
z, Uz, 4 Q0 190.0 1975
Heon {(Cumwlatave &) L60L8 20045
{L' "“?‘1 -2 r":.f) r'\590 :‘:)'1-5
i, 465, %7 4C4,0 DERLD 256.6
vieann (wecadacl I 470.0 D5 5
‘I‘g ”49-‘4 ‘!L/}‘?-O BD\"’-D 30'706
g 419.7  H17.7 297.0 293.6
goon (Doz oy 2) 419,3 205
°, nac n 843,0 "19.0 35,6
§
"‘8 849, #9540 HV7.0 212:5
ean (Coawcol) 416, T1Ce0
Ftest 8 & S H
U.‘JCO.OQ’) 3.29 5‘C’6 3.5” Zal 2
£ab 41,;}3 ?b,e ',366 1.’}3

- Sigraiiccnt,
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Table 22, Intercorrelation natri® invelving the variables P-upitake (x,). dry patter

yield (X,) arain yield (x3)9 avallable phoophorus content of the soil (x4)..-
li-uptake (Xg) end K-uptake (x6) - second crop of rice

Variables X, X, 33 XA Xs Xe
X, 0.8190%F  0.0963 ~0,0088 0.5618%%  0.5086
) 0.5947 081419 0e2442 0.5210% 0. TOB4% %
Xy 0.6358%%  0.3993 ~0,4081% 0.0133 0.0232
X, 0.5156%  0.4579% 0,594 3% 0.6089%*  0,2438
i 0.7631 043419 0.3626 0.1124 0.3156
Xg ~0.0838 —05175%%  ~0,5054%%  ~0,4391% 0.2359

Figures in the upper and lower diagonals are respectively the corvelations for

the First (1984-85) apd Second (1985-86) years.:
* Significant at 5% probability level.
¥ % Significant at 1% probability level.



Table 22, Intercorrelation matrig involving the variabloes P-uptake (x1). dry gotber
yicla (xz) grain yield (Xa), available pho.phorus content of tho coil (x4).
N-uptake (XS) and K-uptake (Xé) - second cvop of rice

Variables X, X, }’.3 x4 Es X
X, 0e8190% 0.0963 ~0.0088 0.5618%* 0o 5086
) 0.5947 091419 Qe2442 Ce5240% 0. T334%*
XE 0.6358%% 0.3993 =0.4081% 0.0133 0,0282
X4 0.5156% 0.4579* 0.5913 # 0. AOBY=* 0.2438
%, 0.7631 0.3419 035626 0.1124 0.3136
Xg -0 0838 ~0.5175%%  ~0,5554% ~0.4391% 0.2359

kFlgures in vhe upper and lower diagenalo are respectively the cosvelatiops for
ihe Dirct (1934-85) and Sceond (1985-86) yoars.

* Gign-ficant at 5% provapilivy itevel,

* * significant at 1% probabillty lovel,

68
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with potassiun uptake in the first year (1984-85) and
with grair vield ard zvailable phosphorus content of the

soil in the second year {1985-86).

Dry matter ylileld was pésitively and significantly
correlated with nitrogen uptake and potassium uptake
in the firse¢ year (1984=85) and positively and sigrificantly
correlated with available phosphorus content of the soil
and saignificantly and negatavely correlated with potassium

uptake in the second year (1985-86).

Grain yvield was sagnificantly and negatively
correlated with available phosphorus coatent of ihe soil
in tb2 first year {1984=~85) but positively correlated
vith available phosphorus and negatively correlated with
potassiunm uptake in the second year (1985-86).

Aveilable phosphorus content of the soil vas
significantly and positively correlated with nitrogen uptake
in the first year (1984-85) but negatively correlat:d with
potassium uptake in the second year (1985-86).

4,3, Effect of phosphorus on the third crops of
cowpea/sesamum.

{Direct, resicual zno cumulative effects of
phosphorus)



4,3.1¢ Growth attributes of Cowpea
A--Bo‘l o1 « Flant height

The observatlions on plants height were recorded
at 20 days after sowing (20 DAS), at flowerirg and at
harvest. The data on mean height of plants are presented

in Table 23,

There was no significant difference bestween
ireatments at 20 DAS during the first ycar, but significance
observed during the second year. The treatment T1 recorded
the meximum height vhich vas significantly superior to T,

T6 and TBQ

At flowering stage there was significant d¢ifference
betueen treatments in the first year, but the differences
vwere not significant during the second year. UDuring the
first yecar the treatnent T4 was significantly inferior
to all the other treatments. All the treatments except Ty
were on par. Eventhen the maximum plant height was

recorded by the treatment Ty closely followed by T1.

At the harvest stage there occured significent
difference between treatuments during both the years.
In the first year Tb gave the maximum he.ght vhich was
on par with T7 and both T5 and T7 were significantly superior

to all the other treatments. In the second yesr also T7



Pable 23. Height of plants of third crop of cowpea (cn.)
20 DAS Flovering Hooveos
ggiig‘ Iyesr 11 year I yewr II yesr I year II yeer
v 108485 1985=86 1984-85 085«856 1980-85 1945-86
7, 3649 3646 973 79.9 4%2.5 161.8
Ty 5245 2348 el 7846 111.0 116.3
‘i‘3 3641 35.3 95,8 79,7 134.8 13248
'l'4 35.4 o 3 PR PCac 622 W26 117.8
‘1‘5 374 349 S%.C 770 1710 1773
26 o7 Zle& S5 750 1428 1629
fﬂ7 3642 25.7 98,8 797 170.8 233.2
Ty 2.3 215 93.5 78.5 1B, 155.8
P Sesh I8 3 S i S e
CD(0LO5) = 3.53 12,28 - 3.96 35,72
:‘DE ’1.‘18 ,}téq' 5.73 8.5’1 4.8q' ’16065
s - Not sxgnaificant.
S ~  Signaficente.
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recorded maximum height which was significantly superior

te 211 the other treatments.

4,353,142, Number of leaves/plant

The observations on leaf number were recorded
at 20 DAS ard at flowering. The data on mean leaf number

are presented in Table 24.

The data revealed no significant difference
between itreatments in the number of leaves per plant
at 20 DAS during both the years. However the highest
nunber of 4,9 leaves in the first year recorded by T5
followed by T7 and T1. In the second vear T1 ranked
first folloued by T7.

At flowering stage there was significant differerce
betwean treatrents during both the years. In the first
year T7 recorded the highest number which was significantly
superior to the other treatments except TB' In the second
year also T7 recorded the hiphest number which was signi-

ficantly superior to T&’ TS & TB'
4'3.“ ade Leaf area index (LAI)

The observations on LAY was reccorded at 20 DAS
and at flowering. The data on mean LAI are presented in

iable 25.



Tsble 24, Number of ieaves per plent of third cron of covpea
20 DAB Flowering
Treatments T year LI year I year II year
(’!981+~8‘s) (1985-&») (1584--85) (1985~-86)
T’i o7 L5 159 11.2
TQ 4,2 4.2 U 10.7
T§ 4471 4.1 16,8 Mel
T, He1 3.8 MWt 87
T5 4.9 4.2 158 10.6
Te 4.5 1] 1e5 9.9
T7 4.7 4.4 1846 12.0
r.;.:8 Lfco 4»5 4518 70‘7
iy o e i & s
C(0.05) - o 1287 2.07
SO Ce39 Oac2 0.87 0.96
¥ - HNot saignificant.
8 -  Dignaficant.



The dava revealed significant difference between
treatments av 20 DAS during both the years, The treatment
T5 recorded the highest LAI which was on par with T4 but
significantly superior to all the other treatments. The

next highest value was recorded by bthe trestment T7.

At flowering stage there was no significance
between treatments during both the years. Houever T7
recorded the highest LAI of 4,67 during the first year

and 2.07 in the second year,
4,3.1.4 Jumber of branches/plant

Tne data on the number of branches per plant

are presented in Table 25,

It was seen that there was no significant
difference between treatments during both the years.
However in the first year T5 recorded the highest number
of branches closely followed by T7. In the seccond year

T7 recorde@ the highest number.
4e34145. Dry matter production
The observotions on dry matlier proouction were

recorded at 20 DAE, at flowering and st harvest. The data

on mean dry matter production are presented in lable 26.

The data on dry nmatter production revealed that



Pablc 25, weal sico andoex oand nurber o:r prapnches pex plent

of thuird crop of co wes

Leal greq indexz fuaber of broanches
Treat- .
b 20 DAS ¥lo «cring
nervs I year IT yeozr I yecx TI yoer I geax IT7 yeor
G885 108586 198885 198585 1084=585 1U85-E6
T,a 057 0.53 2.81 1.97 8,8 R
‘1'2 045 045 298 2e12 1,8 4.8
T;j On’jii' 003:2 L-059 ’3;55‘ 506 —3.6
%, Q.46 0.42 2,58 Te 5t 4.5 L
2‘5 D64 (.61 278 1,75 Selk £.,6
'.i‘g 040 030 2e56 1488 3.3 249
97 0.51 [N 4467 267 Sas 5.0
TB De 55 Qa4 Pl 1497 4a3 L )
T Lot & & o NS It hig
CD (0 .05) 0008 0907 had -~ -~ -
534':1 Q.Oﬂ 0003 0165 0943 0068 OQCS

Weo = Hov sSarnizicont.

£ =~ Bagnificent,



Toble 26, Dry mavcer produchtion of thard cro, of cowpea (kg/ha)
Preat- 0 DAS Flousering Rarvest

ments I yeer II yrar I yecx IX year I year IX yeer

108185  1005-068 1984-85 198588 1984~85 1985-86

Tq 494 276.3 2066,7 1828.7 C720.0 3755.2

1554 221.0  1733.3 547.0 FE458.9 3672.3

2
T5 1107 2624 2NEGLT 1E7eQ OhRL2 2523.1
=, 12440 221.0 18667 “1152.6 6E395.5 36447
T5 1334 234.8  153%.3 1215.5 L5U5.6 3902,.7
T& 46,6 234,88  P000.0 19589,0 ©inB.3 1 269.C
1'7 1707 276.3 P933.3 2265.5 652L.5 A4297.4
TS 1400 2210 253343 1768.0 5%02.1 3392.3
F o s 3 Ns s i3 £
o256
CD{C.05) - - = 458,81 o 1008.90
=0 1842 38.33 465,99 213.50 788,55 470.35
HS « Hoc sigmaflcant.

S

-

Significanta.
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there was no significant dxfference between the lreatsments
at 20 DAS during both the years. Houever in the first
year T7 recorded the highest dry nmatter production
followed by Tq. Ja iho second year T1 and T7 recorded

the haghest values followed by TE'

ab flowerang stage alse, there was no significant
difference between the ireatments In the first year,
buc the eifect was signifrcant ouring the second year.
I the second year T7 gave the highest dry malter t hich

was significantly superior to Tz, T3, TA’ T5 and Tge

At haryest stage also there was no significant
difference between the trealments in the first year,
but the effects were significant during the second year.
Though there was no significant Jifference in the first
year T, recorded the highest dry mztter clesely followed
by T7. In the second year, T7 recorded the bighest dry

matter which was sipnificantly superior to T3 and TB‘

4,3,2, Yield attrivutes of cowpea
4,321, Number of pods/plant

Tne data on the number of pods/plant are
presented in Table 27.

The data revealed no significaat difference hetween

treatments during both the years. However, T7 and T3 gave



Table 27. Yield atrrabutes of third crop ¢i covpea

Rumber of cowpea poa/ Nwabor of grains/ ITength of 1000 gradn welght

Treatnenis plans pod pod {em) ()
I Yoa, II YLAR 1 YEAL IL YLia IYLAR TII Vihdn I VesR IT YULAR
1986-85  1985-66 1934-85  1985-86  1984-8b 1985-86 1924-8F 1985-86
T1 1241 Bed 131 1245 #5.5 14e3 t21.2 124.7
T, 133 9.6 13.7 13.1 16.% 15.2 1161 116.7
T3 14.8 T8 13.9 13.4 16.6 15.5 121.5 121.7
Tq 151 9eb 13.8 132 14.7 125 121.8 1247
T5 11.0 Be0 13.2 13.0 15.2 1441 119.8 118.2
26 11.3 Teb 1.9 1145 14.7 1346 110.1 110.0
?7 15.5 1.5 13.3 13.0 155 14.8 124.6 125,06
T& 11.2 Te5 1.7 11.1 15.1 14.¢ 113.0 1133
F test NS H. 5 5 3 R S T
Cn{G.05) -~ - - Qe 65 1.24 1.18 1.08 -
SE 1e833 1.43 0.96 Ge30 0.58 0.55 051 4.53
S ~ Kot significant, 4o
o)

3 - Signaficaat.
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the highest nuuber of 15.5 end 14.8 respectively in
the first year. In the second year T7 cave the highest

nurber of 1.5 pods.
4,3,2.2, Junber of grains/pod

The data on number of grains/pod are preseated

in Table 27.

The data revealed that there was no signaficant
difference between trestments in the first year. Hovever
in the second year there vwas significance hetween Lre-itments.
Treatuents TZ’ T3, T&’ T5 and T7 were on par but siguifi-

cantly superiocr to T1, Ts and Tge.
Lese2e3. Length of pod

The data on mean length of pod are wresented in
Table 27.

The data revealed significart cifferercc bet: cen
treatments during voth the vears. The treatment T3 recorced
the highest lengtn which 1as gignificantly superior to

'1)4, T . T6 and Ts but on par with T1, TZ and T:;;a
4,3.2.4. 1000 grain veight

The dota on mean weight of 1000 grains are

presentes in Table 27.

There vas significant difference between trectments

in the first year. But no significant Jdifference was ohsarved
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in the secvond year. In the first yvear, T7 recorded

the haighest weight which was significantly superior to

all the other itreabnents. ZThough the itreatment differences
were nonesignificant an ihe second year, the same trend

as that of tTae first yemr was observed, T7 recorcang the

highest weaghta
4.3.3, Yield of ¢oupad
4.3.3+1« Grain yield of cowpea

The data on mean yield of cowpea grain are

presented in Teble 28 and Fig. 7.

The caigo on grein yleld revealed significant
difference between treatments in the first yvear, but the

difference was not significant in the seco.d year,

In the first year T7 recorded the haghest
yield of 895 kg/ha which was signiticantly supcerior to

all other treatments followad by 4.
In the secont year eventhough the difterence
was not significant, the treatment T7 recorded the haghest
vield of 519.2 xz/ha.
G o3a5.2« Haulum yield
The dats on mean yield of haulum sre presentoc

in Table 28.




Table 28
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Grain yield and hanlm yreld of thirxd cpop of

cou pea {(kg/ha)

Graia yield Houlm yicld
Treatments I year LI yeox I yeax II Jeao
1984435 198533 1984=-35  1085~85
Tq &6l e 431.% 2756.7 69B.7
QE 648,73 a5Ca0 1920.,0 891.2
TB £20,9 35647 22000 555.3
T4 965.0 5833 2156.7 6°19.c
L 559.2 78362 220247 7264
;-E;? &95‘0 ,‘;‘1012 25(’ fc? 8Y ol
1’8 &1505 5‘!’61 7 25"’090 ?5300
- et ot i) o filr2)
CD{0.0%) 21486 - - -
s 102,83  77.92 288,06  192.96
HS3 = Hob sagmaficant.

- Sigﬁlficmi-
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FIG, 7 GRAIN YIELD OF THIRD CROP OF COWPEA
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The dala revealsd that there was no significent

difference between trentments durdng both the year.,
LeSelte Uptake of major nutrients by cowpea
4.,3.4,1, Hitrogen uptake

Toe data on mean uptazke of nltroren at harverd

are presented in Table 29.

Tihe data or nitrogen uptake revealed sigaifzcant
iffecence bernween treatments in the first yesr, but the

[}
difference was not significant in the second year.

In the first year T, recorded the highest value

vhich was signiflcautly superiocr to Tb’ T5 and TB'

Tn the sacond vear, T7 recorded the highest

uptake eventhough the elfect t.as not significant.

Lo 3ele2+ Fhosphorus uptake

The cbsezrvations on phosphorus uptake were recorced
at 20 DAS, at flowering and at harvest. The data on mean

phosphorus uptrke are presented in Table 30 and Fig. 8.

The dota on phosphorus upbake revealed that
there was no significant cdifference between diiferent

treataents at 20 I AS durarg both the years.

AL flowering stage, there was no significant

difference between treatwents in the first year, tut



Table 29, HWitrogen aond pobassiun uptake by third crop of

coupea (kg/ba)

A St

Mtrogen upylake rosas. aau Wptake
Treatments I year IT yeor £ yeor IT year
18-85 JU85=L6 192L-585 100 B.88
Tq 2015 11248 105.2 58.8
TE 21647 120.4 105.5 £8.9
T3 200.2 787 97=5 57.9
T, 177 10749 95.7 A5
95 180,06 1024 92.3 &6 5
@6 161" 13347 S1.7 G S
) 189.5 0.7 1024 74 .6
T& 113,8 0.5 2.4 BELS
) k3 Th) “«‘) E"
P Jﬁest o LRk LalC N
CD(0.05) 04,65 o [ -
sE 1942 19.%3 e 28 a7
NS - Not siynifacant.
S o= wipnarliculit,
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Table 30. Phosphorus upteke by third crop of coupea (kg/ha)

20 DAS Fla exing Harvroest

I yesr II yeor I yo-v IT Yoo Tt we-x 11 yoar
GBL-Gh TUBE-EE 100485 198586 198455 1985-86

T, Tele  Tut 13,0  10.5 3243 1744
T, 10 141 M.5 0.0 28,2 16.8
75 0.96 12 6.5  4C.T  £9.9 1240
7 0,95 141 248 5.5 5.6 1344
7 4.0 1.2 10,5 .o 25.8 1944
Ie 102 el G5.2 6.5 2743 48,7
*7 108 ekt 19.3  41.8 29.4 22.1
%, 0s88 1.5 16,0  5u6 21.9 1548
3 e s NS s s 3
CD{0.0%) - - - 383 - .76
ST Ce1% Oe?2 2466 1.60 4~19 1+29

S = Hot significant.

8 =« Significanie
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significant difference was observed in the second year.
However in the first end secord years, T7 recorded the
hirhest uptake of 19.3 kg and 11.8 kg respectively.

Yoreover during thne secon? year, T7 was significantly

W

superiocr to 12, ¥y T6 ard “8.
41 hervyegt stage s2lso a0 significent diffceeze
waS ohserved in the first yeor, but significance observed
in the secord yesr. ™owever, in the first year T1
recorded the highest upteke closely followed by T3 and
T7. In the second year T7 recorded the highest uptake
of 22.1 kg which -y/as significantly superlor to all other

treatuents excert TS’
4,353,045, FPotassium uptake

Tl.e cats on polasslium uptake at harvest arve
presented in Table 29,

It coa o scer from the dava thst there vas 0
ginificact difterence in Pelacsian uplake by the idfferent

treatmentse
4.,3.5., Soil nutrient status after vhe third crop of cowpca,
4.3.5.1. Avallsble nitrogen

Tae data on mean availabie niirogen contents of
the so0il are presenled in Table 31,

ihe dala revealed zagnificant diflerence between
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Table 31 pveilable nitrogen and pobtassium of the soil

after Ghe dhnixd crop of cowpea (ke/ha)
Avzilable nitrogen Available potassipm
Wresiments I vesxr II yesrm - I year Il year
4 AOBL-BE  1OBL-E6

108485 1985=86

278.0  277.7 - WY s
m | £49,0 - 418.0 . 220.0 204.,0
297.7  299.7 W50 109.0
T, | 436,3  438.0 13540 1385,0
T | B6l4ed  F65T 200.,0 20040
e ' 8947 50063 200.0 19%,7

g 555e3 5500 2017 191a7
F o, 5 8 5 8

seat

133
»

4]
43

P33 812
S22 282

(84
g
¥

n
b
N
&

a‘:'!
W
\X
®

9O

8 = Sigeiflconte
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treatments during both the years. The .reatneat Ig
recorded che highest nitrogen convent of 553.3 kg and
550 kg respectively for the first and second year, which

was significantly superior te all the other Lreatients.

4,3,5.2. Available phosphorus

The data on nean available phospnorus content

of the soll are precented in Table 32, Fug, 13,

the doia revesled significant dz.ference beilween

trealpents durorg holh the years,

In the farst year ¥, recorde¢ the highest cortent
of svailable phosphorus which was significzntly superior
to all cthe other treatments. The next hipgher value vas

recovded by m1.

In the secoad year T1 recerded itno nighcst value
which was significantly suporior tu «ll the Corar oifte. vwtnbs,
followed by TB’

He345.50 Total phosphorus

The data on mean total phosphorus content of the
s03l are presented in Table 32.

It vas sgen tneot there vas significanc diflecence
between treavments auring both e yoirs. T1 recorded

the hlighest v&lue which was signizic.atly supcrier to all



1089 &

Aveileble phosphorus, toval phosphorus and phosphorus
fixlug copacity of Tihe s0il alter vhe third crop

of cowpes (k/ha)

Available phosphorug Totel ohosphorte P fz.ang

Toest- COpAcLLY
ments I goor I y=aw I yeaxr TI year I year IT year
1984=85  1985-85 1984=85  1965=86 198L=85 1985=6(

T, 52.8 57«8 EhBe3  T70.0 155.6 1710
T, a2 45,9 831.2 740,00 137.8 127.6
T5 47a1 0.6 FU8Be3 19,0  159.7 161.5
Ty, 55e2 41,3 720.0 707.F  AD5.L M45.4
T5 44.6 15,8 731e7  P02.3 155.7 4.6
TG 41,7 424 70E.0 7C0.0 162.,9 166.5
17 49,9 | G3C.7 65,3  155,8 15741
g 367 Dtely C70.0 649,00 146,8 138.5

r tesh 133 S £ 3 IS S

CD(0-05) .87 452 10.73 6415 0.26 1.39

8o a0 2211 500 2,87 0.17 0.€5

S

wignificodbs
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the other treatments followed by Tz'
4,3,5.4, Phosphorus fixing capacity of the soil.

The data on mean phosphorus Fixing capacity
of the soil are presenied in Table 32,

The data revealed that there was significant
ailifgrerce betvcen treatments. Treatment TG recorced
the higlest value vhich wes significartlv superior to

all the other tristments follmed by T..
o

de35.5. Avarlable po.assium
The cala on mean zvalliable potassium content
of -o0il are uresenied in Table 31.

Tt movenled tn~t thore » as rigallicaac dirfeseacd

o)

betveen trestmerts Rurine roth +the voars., The treatac ot
T2 recorded tbhe hichest aveila%ie ponitascinm cortent of
220 kg/ha in the firet vesr ~hich was significanily siper.or

to all the nther treatrents,

In cle sgcond year 27 recoydet ihe highert value
which was or pay vith TQ and T5 but sigailf wantily supecior
to the others,
he345.6. COrrelation studies

T4 could he seon from Table 33 that phosphorms

uptake was significantly and positively correlxed v Lh

dry matter yield. nitrogen uptake and potassium uptake



Table 33%. Intercocvelation matrix involvin, #he variables P-uptake (X1). dry matter
yield {X?) er ia yield {Xj). aveilabe phosrhorus contend of 1he seil (24)
meahlu%)Kﬂmﬁ$6(Xa-ﬂﬁﬂlmﬂprGMU%

Variahles 11 o X; (4 35 XG
X1 Ve QOGo¥ 0.,2176 ~3.1239 Qe 8650 0.5415%%
X, C.a757e% 0. 1475 Q.1572 1494770%# C.4276%
Xy 0.6959** 0.56257+ ~0.046 Cei294 Ce2434
By ~0.2140 -~0.2068 Ced743 3,092% ~Ce 2378
X, 0o T8358%* Qe G251 % Te558TF % ~0ot1i9 0.4419
X Dy 86215 083845 Ce5726¥% ~0.4203 Co6134%>

Figures im tae upper and lover diagomnals arve respectively rhe correlatiors for
First (1984-35) and Second {1985~-86) years.

*  gigevaficaps &b 5% probability lecvel.

*h Lignufiect o at 17 220bability loveld,

11
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during both the years and alse with grain yield in the

sgcongd year.

Dry matiter yield was significantly and posliively
correlated with nitirogen uptake and potassium uptake during
both the years and also with grain yield during ithe second

year,

Grain yield was significantly and negatively
correlated wilh available phosphorus content of the soil
ard positively correlated with aitrogen uptake and potassiwe

ugbake aaveng tne secoud yeule

Available phosvhorus couteah of the soll ~23
signiricantly aggatively correlated wili: potissium vpiake

during the cacun’ year.

HATTOLEN UPTaat WEE S.5Ra0a0Lly ane Hooitively

correlacee Willh PUOLASSIUR wp waide dlial bolk the yoeaic.

4,3,6. CGrowith attvibutes of sesamun
4.3.6e1s Planc height

“he observations on plsut heighdt were recorcezl ab
30 LAS, at 50 LAS and at harvest. The rata un mean height

of plenis arg presented in Table 4.

ihere urs s:gtafical v aafiference botween btha Tredt~

Y

mepts in ploah heiche ot 30 DAS cureng the farst and second

years. Ia .l
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Toble . Hoipght of plonbs of thicd crop of sessmum (cn.)
Prentments 30 DAS 50 DaAsS Harvest
I yeas TI yeor I year II ya.r I ye-z 1I year
1084mBS 1085+86 198485 0006 1564w 48586
m
1 7.9 44,9 119.8 100.3 1300  101.8
'E‘? zt'q"ﬁa 35."; 44":'.9 ‘70’”0/’ qd?.}’ 416.4
’1‘5 292 40,7 28,3 1165 1317 111.0
'.‘EQ_ 49,7 3.5 12244 | 1255 1004
I 47.5 45,7 11842 MBS 1374 11261
>
;‘6 45,0 .4 1188 1019 73507 1043
e 5le? 12,5 1220 1111 18,5 117
' 4
fl‘8 4%e¢5 SZeG MEe& 8.0 2C.4  105.5
T oaek 5 S NS b 3 o
GD{: a05} 4’195 7146 haad ’]'1 .88 '73999 bl
of 2.% 3’3-3‘11" 6@29 _':)-.54- 601}9 5-2‘?0
NS = It siguridicant.
= Jaguiincort,
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which was significantly superior to Tg, T6 and TB and
was on par with the others. In the second year T5 recorded
the maximum plant height, which was significantly superior

to TZ' T4 and Tg but vas on par uith T1, T3, Tg and T7.

At 50 DAS there was no significant difference
between treatments in the first year, but the maximun
heaght was recorded by T7. During the second year
there was significant difference hetween treatments.
The treatment T3 recorded the maximum height which was
on par with T5 and T7 but significantly suﬁerlor to the

other lreatments.

At harvest stage also there was significent
difierence between treatments in the first year, The
treatment T7 recorded the maximum plant height which was
significantly superior to TZ’ Th and T8 but ras on par with
the others. During the second year no significance was

observed.
4,3,6,2. Number of leaves/plant

The observation on leaf number were recorded a%
30 DAS and 50 DAS. The data on mean number of leaves are
presented in Table 35.

The data revealed tnat there was sagnificant

difference in the number of leaves at 30 DAS both in the

first and second years. In the first year T7 recoraced



PABLE 35 o

Number of Leaves per plant and leaf area index of thicd crop of sesamua

Humoer of leaves Leaf ares index
Treatments 30 DiS 50 DAS 30 DAS 50 DAS
I year II year year Il year 1 year IT yexr I year I year
1984-85 1985-86 1984-85 1385-86 1984~-85 1985-8C  1984-85 1985-86
T, 21.7 8e4 60.1 29,2 0.67 D.26 1.75 .85
T, 18.4 9.4 33.8 34,7 0.37 0,19 0.98 0.01
&3 16.4 8.4 59.6 3648 GC.42 022 1673 1.07
T4 219 8.2 64.2 32a 0,81 0.30 1.8€ .95
T5 19.3 $1C.8 67.4 4244 0+60 Oe%4 1.96 1.73
2e 26,6 9.0 7G.0C 32.0 Cu64 0.27 2.04 0.92
T7 7605 10.4 T0.3 39.0 1edd 0,60 2.04 1.13
Ig 2042 9.2 52,0 3344 Ced 1 0,19 1.53 Q.97
I oot 8 3 3 NS 3 B5 3 &8
Cp(0.05) Je87 1.13 5.41 —— 0¢55 - 0.15 -
S8 1.814 D53 2452 4.08 0.25 O.12 Q.07 Os12
N8 -~ BFot esignificant. S « bpignificant.

GTT



410

the highest number vhich was significantly superior to
all the other tresctments. In the secord year T5 recorded
the highest number which was on par with T7, but significently

superior to all the other treatments.

At 50 DAS, there was significant difference
between treatwent during the first year. T7 recorded the
higrest numbey which was on par with Tg and T5 but signifi-
cantly superior to 211 the others. In the second year
the difference was not significant. However T5 recorded

the highest number followed by T7.

Ll'.3-6-30 Leaf area index (LAI)

lre ohservations on leaf area index were recorded
ab 30 DAS and at 50 TAS. The data on mean leaf area index

are presented in Iable 3L.

Yhe data revealed significani difference between
treatients at 30 TAS during the first year. T7 recorded
the haghest LAI vhich was significantly superior to all
the other treatments. In the second year, T7 recorded

the highesti LAL eventhough the difference was not significant.

At 50 PAS, there was significant dafference between
treatnents in the first year, T7 and Tg recording ihe
highest LAIL values which were on par with T5, but significantly

superior to zll other treatments. In the gecond year the
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treatment difference was not significent. However T5

recorded the highest number closely folloved by T7.
4,.3,0.4. Number of branches/plant

The data on mean number ©of branches/plant

are yresenled in Table 37.

There was significant difforence botween
traatments during both the years, In both the firse
and second years, T7 recorded the highest nurmber cf branches
of “te3 and 3.4 respectively, vhich tas significantly superior
to the other treatments, except T1 in the first year

and T, angd 13 in the second year.
h030605¢ Dry matter production

The observations on dry niatter production were
recorded at 30 DTAS, 50 OAS and at harvest. The data on

mean dry metter produciion are presented in Table 36.

The data revealed significant difference between
treatments at 30 DAS in the first year. T7 recorded the
highest dry matter which was significantly superior to all

treatments except T1.

At 50 DAS;, there was no significant ¢ifference
between treatnents in the first year, but in the second
year there was significant diiference. The treatuent T7
recorued the highest dry matter which was significantly

superaor to all the other itreatments except T5.
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Table 6. Dry matter production of thard crop of sosamun (Ko/a)

Harvess

P67
7505,

ATED 4

125
2U0B.3
2112.5
39C8.3

2075.0

30
Treatments I yeor
L3
S =
I 55T ..
—5 K5 Va
T, 500.0
53 000
Q% 416e7
rd.“; 55‘000
-
-
Y 550G
T,? 6’5"‘:. 7
Tg 32545
. -
=~ besh =
€.3{0.05) Yt 62
5:'; 6’?.""'2

wNb = et szganiseont.

[ 3

S.gnificont,

A
P

669.29 1271.5%

582.7¢

937.72
45797
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At harvest stage, there vas significant
d . fference between the treatments during both the years,
T7 recorded the hishest dry matter production of 7583.4
kg in the first year and 3968.3 kg in the second year and
was significantly superior to all the cther treatments

excent T5 in the first year and T2 in tne second year,

4.3.7e Yielu atbributes of sesamum
4.3,7+1. Husber of pods/fplans
The data on nean numker of pods/plant are presented

in Table 37.

The data on the number of pods revealed that
there was no significant éifference between treatuents
in the first year, wbereas sigrificant difference occurea
bevuveen treatments in the second year. In the second year
T, resorded the maximum number of 27.5 pods/plant which
was m par with T5 and was significantly suvperior 1o all
the other ireatments. In the first yvear eventhough there
was no sagnificant di.forence between ireetnents, T5 gave

tne haghest number of 35.3 pods/plant followed LY I, {35.8).

4.5.84 field of sesamum
4,353,821, Seed yield

The data on mean Seed yicld ore presemied in
Table %8 and Fig. 9.

It was seen that there was no gignificant d.fference



Table e

of Phard eron ol secornmm

Humber of p