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INTRODUCTION



The isportance of gzﬁa;i}bamﬁ foy crops is 00
u_'afll known o need specisl esphasis. However, the
ﬁiizarm% mapects of phosphorus autrition, puch es
ite aveilability to planis end the response of rope
% 1ts appliestion atill desovve thovough investi-
sation, Sove than nzxythiag alng, the wvailability
of this mukvient in the soil i governed by & large
' number of factore such a®, soil psriicle mize, s0il
vesokion and the prepence of sciuble iron and |
aluminiug in %'im soil, It wondd sppeuy therefore,
 that the status of thie element in the soil om
hardly be considered as s otiterion ef plant
response, o

Indian poile, espeoisily that of Kevsla State
though r&};@rﬁeﬁ to be poor in fotal and sveilable
phospharua, do net genorally yespond ¥o spplication
of pmaggmﬁns. A}thbﬁgh hie snozslous behsviour |
n: tfw*&iliza!? phosphozue has been mought to be
’:ézglaiﬂéﬁ n3 due %o the Tixetion of this element

by ‘the pasquioxides present in these soils,



Puller Enforagtion as to the respuons for the lack
of Teaponse 45 spplied phosphovos sre not svallable

a8 yot..

‘ & tmbey of faclors, it msy bLe mentioned,
coniribute %0 4he lmek of reapones %o .azzgmaﬁ
phosphorug in s6ils. One eveh fnotor worbhy of
partiadar sendion in this ¢ontext, ie the applice-
tion of ovgunic msnuves. Applicetion of favm yuvd
mamere hze been veporied 1o enhener the efficacy of
phogphoras wtilisation snd sbeovpdion by planta.
Thin muy be through the effenisn such gp the aclion
of esrvendlexide in solubilising phoaphoras
cowpounds or by the Taraation of '@?ﬁﬁmﬁmie
complexes which sre meve nepimiloble by plents o
by the fization of rumus ecllioida whleh feve 8
'?ré teotive copting oveyr the osllioldsl sesguioxiden.
‘Yai' anolhney Tactor thad zey infiuence the elficmey
of spplied phosphorse i the predoninenfly water
logged conditions in whieh vice ia Agmm; Thim
'esfméi’*sim éﬁmf inerosse the availability of native
;ﬁsm}ﬁy}m&-&é by redaging the inpoiuble Terri cphoaphnte -

%o moluble ferrous phowpbate wiich is a wore



anminilable form.  Form of phonphsile forid ‘wam
uged 2ight siae have yoze besying on ihe w@spmﬁ@
sbizined, The possibnilidy that plante m=y be sble
to atisin the limiting levels of this nuirient from
the lizitod supply of avail w},m phosphiovas in e
poil, thereby seking the spplication of phosphorus

ineffective, camnot also bo reled oul,

5‘:“3& yasgons for the laek of evop veaponoe B0
 phosnkorus syplication belag oo mumerous, the need
for s investigntion oan the Influence of the atore-
pald Teetora on the etfoct of eppiied phogphoyus in
s twvieal Isterite sail of Tovals bae been keenly
fort, |

o hgve s betber assesssent of these factore,
the é::};@*m@% wae pimul tansounly conducted In saad

e1ltars slon,

 Phe wain aimg zet foxrlh in this siudy ave 1o

inveatiante

1. The Tnotovs contribuling to the lack of
regponne to applied vhospherus fow ricoe

grown in 1&% vite soil.
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Ehe vole of Favw yord menuve in indlaencing

the evailability of ploophorue in the seil.

Sonparaiive perforsmnes of supevphoaphais
and wlitvephos so veogsvis theiy svallabilily
gnd abgoyption of phospiwrus by the vige

pland,

The tafiuenes of oppiied phosphorus on the

uptoke of majer nutvianis.



REVIEW OF LITERATURE



BEVIZY OF LIZERATIER -

ROLE OF PHOSPEORYS IN DLANI GROSTH

Phosphorus is one of the 3 mejor émtvienta
mguimii by plents. It iz congerned with many vital
growlh processes in plaanta and is sn espential
conatituent of nucleie &cif.:'ls and the nﬁ@lei, Ite
active role in consorvation and eﬁxérgé in the
metaboliem of carbohydrates, fats and proteins is well
established, Phoaphorus al@o holpe to strengthen the
atém- .ef“eare:ala. thus mdizaiag theiy fendency *:a lodge
'"(‘i?ﬁliawe 1951, snonymouas 1951). |

An abﬂné@% supply of zﬁ:«mﬁwm in the em'ly
2ingon pm;w*ﬁas yopld gmath %:»eeame suoh & high
-mnply incmasea the oon %mﬁ of nueleiec acid phosphorus
and phgagimiipiﬁ yhﬂa;mnrzm, Agcording &o maxma
ot =l {1%51) nueleie goifs cen metually promets
- heaGing m rice, - it contyols vagetatiw %}?ﬁﬁﬁ%
mi;zgmu@x protein bisaynthezis snd veproduciive growth
thyough flower initistion. R



R

e

Tamhane of sl (1965) hee 1‘6{5&1“‘;@5 that phosphorus
| :lgz;sart& divenne vosiatence %o plant as 1% indaces noraszi
eall ﬁwelagwnt gem&iﬂg in vigoreus growth, Othey.
beneficial effects of phosphorus pre the formation of
new cosllé, premofion of voot gvowth {y&rkim&a@ly the
dovelopeent of fibrons roots) formation of noeds end

grain ené imamvamﬁt ;a the gﬁa}_i*ﬁg ef oysin,

CHANGES TAKIRG PLACE 90 ‘I’.E??E Af? LIED PHOSPHEOTNS

Peen in @oils containing lavge amounts of toial
phosphoras pianta may 'i’i?ﬁqﬁmﬁy exiiibit & defiscionay
‘of thiz element. Thia WIORAELOUE behaviour of unavail-
abllity of even mﬁiiq}ﬂa phouphoras gﬂ.ar 1%a
gpplication in the = ii iz due %o @?ﬁ%h&i& f&mm,em.
Factors fmspmzﬁie far such wa*milm;ila‘&y of

gﬁa@z@amﬁ are nuzerous aach s the preéezme of

. _hyé’mus oxider of iron and ea,,.mmﬁm, iz.ag}'e goidity of

%ha sail, sdaorphien s:m the e:la;f,r suyfaces end ﬁ&ﬁl&‘ti’%ﬂ

of e&lemﬂ,

waprington (1856} was eppavenily "e’he firvat o
sbaerve the resetion of gﬁaﬁ&gh&m jone with hyGrated
oxides of iren shd slumisium, After Turther etady in



1868 he conciuded that these resctiona were ghemicsl
in neture and resulted in irsan snd 2luminius phosphatee
eiting m epntesmporary pepoy by Paterm {1867) which
sentioned similar .rmi 4,

Gonversion of moiuble forms of phosphorus into -
sparingly seluble conpounde with ecations of the moil
- eelution like iren, ammmim anéd caloium hes been
. auggested Wy véviaus workere 1ike Gmarder (1930)
Hotager (1940). "

Scarzeth ané Tidmore {1934} found vetention of
phosphuto by ssveral claye which ked been purified by
clectrodislynis and found that cleys with low silica
Senguioxide ratic held nore phogphate ageinet

extractions with dilate acide.

Rivbard (1935) sinted thet the soils had no
| éefieiite "‘fixiﬂg power® bt that fixation was &
‘function of the coneentration in the solution at

equilibrivm,.

| Toth (1937) showed that the vemoval of iren
pziden ieduced ghwpmté raten{ion.  Burphy (1339)

_ explained veientione snd low availability of phosphate



yotgined by kaslinite and ksolinitie Ssﬂ,& by an
ezchgnga of gdded phoaphate nifsh hyémxﬁ jons of t}m
hydroxyl layvera in the kmlini%e eryatsl lattice. &hﬁ.s
axplsm*z vion wag sapporied by Stont {1938) Bleeck {1941).

Coleman (1942) concluded that v:if&&ilare of eropa
to. yeopond to g&&e& phoaphate often stiribuded to the
rapif fizalion by the m»il wng dne to the mzﬁfmieﬁcy

| ai phoaphorus aiwuﬁx 3a $ho aoil and that large mmountd

‘ai.' n‘ém;ymmss i‘a:meﬁy ”waziﬂs&raﬁ fixzed ore cveilsble

%:3 pianin’,

- Gheni and Slees (1943) and vtz (1946) have
found tmﬁ: in acid soile pﬂo% phores bocame vnaveilsble
due m ‘khé f@ma%im of :‘e.:mz ané sluminium ;:Loamaatm

and the a&mmwa of orasnic mmyo&n&s. "

Goleman (1944) snd Perkin end King (1%4}
?s%}se'szveﬁ that phosphate sdeorpiion incresdes with
apwnmmg ps@mielcs size and finer clay frections
imva aprmemmy greater anﬁ.an adserpbion eapeoitiow

+han e%smer Prrations,
Tha réﬁmaisiﬁn o ggmm% yeduetion in the

availabil i*i:zz of added ferdiliger amaizmma hed lad B0

the temm yhns;;lmma Pieation which impli ien rmly very



siight avellability %o pleate. Accsrding to. %%sﬁalé
‘m& Nelaon {1956) phosphorus yetention in soils are net
ﬁ’?sirelg irrovereible snd 4he lerm fim*im; nay ‘Ese sé%a

what of sn exhsggami; ion, L o §

Chmng mé &ﬁe}:ma {1968} inventigated tho
osarrence of the varione forma of ooil phosphorus in
relgtion to fertilizer prastices snd found that the.

- phopphorus edded o the aoil was conveoried o ecalcium, |
sluninieg ad irvon phogpaates, %Tézxééé trangforzations

 were obnarved in seld ae well as in nezivel scils, .

Fright snd Peach ﬁ%&&} yvoporbed that undey low
BH vange xzf?@apzmm :ﬁm eonvrorkod inte iron §hm*ﬁx@m |
Mmelysis of woil from long term mawurist plots sleo nave
emf:a.ma«i thia view.

7 " Vaven et al (1960), Bapal snd Badekar (1965)

' iavﬁ@*ﬁi@%ﬁé the vate of fixalien of soplied phosphoimus
- and they found thatl move Ihgn 80 per cent of the anpliad
phopphorue wag i’me@ 58 ivon mnd aluminium phosphaten
and anly 10 per cent of the applied ’;ﬁzt}azﬁ?ﬁrns will

rezein in the availsble fora in the ao0il,

Noyskes and XZoshy (196%) in their study on

fizwtion =nd gmilghﬁity of phoaphornz in Eersig anils
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a;énn%z %ﬁ‘ﬁ rates of absorpltion. Such etudies n’:u,l

‘ iﬂdi@% sonsthing of the raqﬁineﬁmts ixpouotd ug;m the
soil as & source of aupply. E&:};mm (1942) ohaervad
ﬁmt failure of cropa to respond o géée&‘ phosphate _
often aﬁtﬁ’sﬁ%& %0 rapid :E’ixat;‘r;m by the =oil was dus
% sufficiency of phosphowis piveady in the soil end
that lavge amounts of phoaphotue fo¥zmerly. »eongidered
fixed ‘gm availsble 3o plants¥. |

A ul ¥itmde of compounds both érganie ané _
inorgenie in neture could eoneeivebly exist unfer moil
conditions., Bat usuplly the ik of the =oil phesphorue
in gany gollz ig in the orgenic fora. Pierre {1948) |

roported the existence of erganic I6rus ag well as the

| _ inorgesnie fsyns of phogphoras in solle.

T Bear {1549) using ratic active isotope of
phosphowng hod ehown that plento obbain an wnususlly
Righ propovtion of pheapimie Ivom that alrsady present

in the moil.

Stanfovd &.ﬁé Nelaon (91949) in $heir studies on
 4he effect of g}zz;sg}hme. fortilizera on abeorpiion ratos
obosrved an initiel incresse in utilisation of anplied

phospnérus by the corn plantey buil later the abeoyplion
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| Haung-nye~thusng (1960} .fréar his aﬁzé‘iﬂw on the .
effeet of time of appiiecstion ol relative g%margaﬁi:@a
of phosphoyus from native and ndditive sources txsiﬁg
‘f"aéiﬂ ﬁﬁiﬂg phopphoma obnerved that Gaﬁn@‘ sarly
stages of arowih when the level of aveilable zﬁmap?mme
in the soil is e%ill low, beemise of ita gradual releane
the young plants used move of the 'ggggiiaé phosphnyus,

e mise conciuded thet with the spplication of phosphoras -

- #sither ‘eﬁ;&@zzg@y between traneplantiang snd ﬁawér prinovdia

initiation, the gﬁ,mt& ahaiﬁme& ;!;}}ﬁﬁgéifmmﬁ from bolh
native end ap;zii@ﬁ forns, The a*a&ies gige dimcloped
$bat of the %m g;am@a%m. pontend of the vlant more |
- -@hﬁ@mﬁw Enne i’mm the 2oil ghwg;?wma. |

Te Datin ot al (1966) from nis @x@%ﬁ&@a% with -
- en indios variety of riee {(Milfer & {(2)) veporfed tim$
| MQ;@“% 27 perveent of the tetal g%ﬁamiwm in the
fron the spplicd phosphoyeg,

plant wns derived

swond. et al {1969) i thelr atudy on the uplake
and atiiination of enil and fortiliger @*@@gﬁmf% bg

jute obasvved that iar%ﬁiﬁ@g ﬁziaagséﬁem@ wap sexinws ot
the cavly, a*ages of growth while 'AY mm@za rosched the
maxinus al %‘ha later wtagaa ol gmwﬁa. They alsmo
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mnelﬁﬁ&ﬁ that the phaaﬁtmma aptake Tyon the ferdilizer

wss ve-r:; low as mamreé to $that from the eoil.

BACTORS GOVERRING THE AVAILASTLITY OF PHOSPHORIS

Hogt aoil sensgesent prmotiecs like iiming,

applicntion of menures end ovop residuca, eulturel

opevations appiioation snd svailability of other
- nudrionis, nature of cvops, ivvigetion and drsinesge,
either directly or indiveetly sffect the aveilabiiity

. and utilisation of p&o@gham@ by plants,

Hilgard {1907) stresced the highly fevourable

infivenee of _Iimz on the mﬁahil:i%g af moil phosphors,

Salter ma %}zﬂnmb@rger (!93§J mmméiefi that
‘Bhe avax,},:}hil .stzf o n}.asz e of phosplorug in fave yard

monuye is equal %o or in soxe ma;%aswea exceeéa that

- epplied in cheswicsl Tortilizovs.

Investizations have revenled bhsd organie
aa*&érigia Fike green ganures, Trop repiduer and farm
yavd ;ssmiire exert considerable influence in igereegiag
the avallability of both native as well ae epplicd
phogphorig. Puller and Dean (1943) found thal green
EHnuTe g@ﬁgmma from wheat topr end roota wao about



70 per cent efficiont an superphogphate whove those
| oEsterisle were mixed with the =oll under green house
epnditiong, |

Be :isemz ami Hoelacher {1954) noted that the
.a;;g;lieahm of Fersil iser s;hmsﬁmms in the onil

?eé;wgd *&'ha ava,ila‘mlity ﬁf soil gﬁagﬁmma to plante.

Srivastasve (1955) found eignificent inoveasse in
@.vaﬁa‘ﬁﬁx%y of gmaﬁmmz when pupeyphosphete wes
applicd ef ﬁh@r@lm}@ oy in combinetion with favm yard

manive fathey than fara yard nonure slone.

The soil resebtion iz anethey lupovtendt factor
 which infiuences Uhe mvailebility of phosphorus.
Aveilability of yﬁé@p&@ma according % (ollinge (1955)
ie maximum betwaen PHE 6 and 7 in the maémﬂity of aniln,

?mhi‘tg Bue @@ Govindsraju {(1956) found an /
mﬁwfe’ismmsﬁy be*wem "ne aiﬁ*ﬁggn @ntéﬁt gnd

phﬁ%mms &¥ailebil :i:s:?.

Eahts snd Patel (1963) on thely atudiss of sone
‘aspocks of ;ﬁmﬁg}mma mvailabiiity in tujarst ocils
shmevved no correlabion belweon any single fsotor auch
am orguanic matter, Liner frocticns oF ;:sii snd availsitle
phogphorus. '



Capplied ak the rate of 20 pom.
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~ Singh and Fencholy (1367) ahsawm} that
agyl,i,eaﬁm of aitmgen incressed the. availability of
native g2 well a2 applied phosphorus.

Patnaik of g1 (1968) from their stmdies using
’éiﬁiffer'ent lining and -pﬁosyiwrﬁﬂ éﬁﬁt&ﬂma on .3&3.-%
yields in an acidie iaterisic goil (pH 4.8) wmiu&m
that addition of Iia:ing matorials inoreased the availe
ability of appiied phosphorus es measured from aoil
content snd plent uptske.. -

(EOP_RESPONSE T0 PHOSPROEIS

Al though phosphovus i g s#sjor essential
nutrient for plemté growdh, the crop vespsnzme to applied
phoaphoyuy :13 very often inconzistent. Heny ianventl-
gaham have revesled that the low mn& ries ':raﬂ,g o
respond o uh@@m‘s&ie feztiuzasim whezx uapland mg»s

grown o the ga@e a0il ahow geesater mayame.

Iahiguke and Tenake (1950) fs}unﬁ an ineresse in

grain yie};& in solution eul‘uves when phosphorus was

Sethi et gl (1952) obaerved that it was
paradoxical that while rice mf&m‘ in many tracts were



sk
~I

deficient in phosphorus, its sddition had not given

spprecisble repponscs.

Jﬂ@&i 2% gl {1554) hove recorded sigaifioant
TeRponee % ﬁh&sﬁmms when syplied along with
nitragen and poiash.

Bivegar {1555) reporicd ﬁe» response o phoaphorus
froa hia oxpoviments at E{sg&r (Indoneria) with twenty
varietics {%en jzponics and %tm indices) at two lavels

of ﬁi‘i@égéﬁﬁ end two leovels of phozphoras,

That pmspmmm is gn imporiant o nuirient ‘o
pgﬁﬂy ap nitrogen is well @s%a‘izlimeé. Eat mpm*eﬁ
€0 ni tmgm and potseh the phwaphate requir@nwt af
paaﬁy ig low (Gheaa et al 1956},

Chaven % ol (19357) veporied iﬁemamﬁ yieldm
gm! botler growth ai plantg by the applicotion of
- phosphgtic fersilizers.

fvisle condueted in Ceylon with 2 levele of
phosphoran, Live lovels of nitregen and 3 veriatiew
Chendravning (1957} &id not Lind sny vesponse %o _

PHOENIDYIN.



Buokaen and Brady (1957) opined that heavy
doses of phosphorus may adversely affoct the uptake
 of ivon ;g;é’zme by plants. |

Emewmg **he exporinenty mqﬁaeteé ﬁ.n Hadres |

| whare phosphoyug levels upln 6‘?.2 kg per m@‘sam wore
used ne vesponee %o };smngyhmfas ’bg Earismolandal {1957)
éhan s»wliﬂé a};zw. Tt gonglu 4 that phoapkorus a:?—z&é‘x
a;}ylzm glong with nutrionts lize niﬁr%m there wae

- &n eahenaed responze to those mtxiwts gaw}ﬁueing

' gm&ﬁév vieids of rice.

mgez' azzﬂ Eandsl {‘!%’ﬂ &8 nob finé any sigiie
fiognt inerease in yield fer ‘%%Ew» fimi: 3 yemra aftor
@y};iggi,;t:«n of :g}%}asghzs;nw ot fvom the fourth yoar
onesydn smmmﬁ inevenge in yield was recorded.
From the enalysis of the pooled dals for ten yeavs,
| %ﬁage %ﬁ?@*ﬁig@%@g& cbinined n lineny yesponse W ﬁé

pounda of phosphorus Doy acre.

%azwmﬁi (1?59} shoavvodt that mplieakmn of

' z;ﬁaagﬁsﬁma wan gﬂ@mlly aﬁm@nmm. |

' Basak e*i: al (1%@) 108 to get eny Yesponse
T for phospintes under wot lend esnditions in 2% trigls

conducted in the cultivaiovs Field in Siher, This



 weR i‘i gmam sgresaont with the resulis rmw*eﬁ
by ha @w}le? {3&3&&5, 1955 ).

'E,imwer ineresso in grain yicld was noked when
phosphorue way aprlied slodg with nitrogen by Yares -
(1965). He also found that phosphowie, when spylied
alone, bsd incrassed Lhe ;yiﬂ #n but the d4iffevonce waa
ant sigaifiosnt,

Basacl ( 1961) rémarz;ea that an excess of
phosphorus aver the sctual regulrexent uny deprens
erop gierds, But Tomy. (1963) recorded o BYDEYessive
inerense in gmm _;;ériela st the rale of 6.4 pounda foy

every ;aa&zz‘ii‘l ef phoaphorie ,éﬁyﬁeﬁ | beyond 20 pounds,

motiy ( ?%4} veviswing fextillzer experimentis
&t the varicus E!iee Research Stations in Kerzla reporied

4hat there % fo m@mse to phosphorus ap;ala,&atmn.

' Eev:‘sawi*xg t}m phosphoyus fértigl iza??:im of
»pa&ﬁy Tavife (1964) esnoladed $halt unless & soil is
Vé@figs,en*’ in p¥ eag;hsi:a rield ?eapmse to the gﬁéitian
of ;;zzggg?;a*m fortilizers in field experimentm conld -
not be detscted. ‘
Zerigikilandal snd ﬁymrasm (1;553 ENE 1
reporied & gi}. %o mnsmgaifi@mt yeaponae fza phogphoPus
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a‘& tha rate of 40 pounds of nﬁamme:mg @er m*{a foy
&lrumz. i:zmp in %;}ae calt;mzﬁav‘s; Tields nt M\zﬂmrm,
*i’anjaa?e, {%:mglapat "gzé Hadarali,

srizzi?mu.ln and ”Jamr (1@&‘5} fron thelr
ﬂ*tﬁ&im on “‘a influence m nitrogen, m,esp}wma sné
;;cs"%* h o Sone of‘ the quantitalive chavactors of two

mmm z ;%@nw cg; wbride concluded ihsdy phosphorus

3?..-»3 ne slgnifiosnt lsflnence f‘n the numbey of tiilers,

length of panisle pereentsge of filled greing, welght

of one theusend gralne, gield of grain wd atvaw.

| Amm? ce of -aisf*m or ecusintive e*’feet :fer :
3;;}0@;)%%9&5 application was raioyied by K&lﬂ}ﬁ et 5;_3__
E‘!%E} LooR *%hmr e@xﬁeﬁﬁmh in the Hedel M&Rﬁ»&ﬂ

ﬁéﬂ@&? % 2¢ntL ﬁ, g&fﬂfa‘* 'm.

guseelen {1969) in hio etudy on %he effect of
gmééii dones of ﬂb’;szammi; in conjunation with lisne
an arowth, é and ?,mzrwnzﬂm vpbate in riee ;mam%
thgd ﬁhm:@ :m graiﬁ ?w},ﬁ ms significantly
inerenged by the appliomtion of lime, phosplorus o
esloinm phesphoras interpetion 4id not gh@&?&ﬁg

pignifiosnt effecd on the yiold of grain.

30



EFPECT OF PEOSPEORUS ON THR UPTAKE OF MAJOR NWUTRIINIS

‘such @zah;gam ia Boing loid on the yield of
grain sione aﬁé zmi:'m £he uplake of nulrienia a8 &
oriterion for the studies on the agpla.eatmn ei’
fertilizers, maenea& gre mmerous to ahow that

application of higher doses af phosphorus enhence he

21

uptake of many nutrients especislly aitrogen, phosphoyam .

and poliansium.

Fillismm {1948} found tha‘% ﬂ?‘z@@;}hgmsa é@i’mw‘wy
- greatly ﬁegfesaea nitrogen uptake in the early atggess
' of growth of voois end shoota. Thomas ot gl (1951)
gemonatrated a direet zszzaép}aems nitrogen velation in

sosording to Lavoon C19§2) phonphorus content
of Oats sirew wag an iﬁﬁm@ﬂ@ft of the quantity of

phoephorus spplied. |

Lawton ot ml (1952) fomnd a reduction in
potasaive @@i'em!mga in le@me. hmy when superphosphate

. wos amlwﬁ %0 asiie ocntnining added potash,

::’Zanyasimjn ot a1 (1954) have abseweé that

incroaced a:«;}plieaﬁan of :gma@mms %o a»il incronsed



the phosplorue content of puddy grain in laterite
8oil of “x"-‘aﬁ& bi, '

Sigrificant vesultn weve obinined by asay
workers {Srivastave ot al 1955) on the totsl phosphorsa
'_ content of grain when superphogphnte alone and in
eosbination with organic manure were spplied. Mui they
found that organic méﬂm* alonie had no apprecishle

offect on the t0tal phosphoruz content of the grain.

 goulter and Loecskard (1355) obmerved that
phoaphoris eontenk of greing ol incremsod B:f the-
gppliostion of phoaphatic feriilisers.

| siaburg (1956) while mitudying the interaction
of altrogen snd phosphoras on Pice found thei highey

-

rates of nilregen were reguived for the asximun
veaponse o meximum 1 evols of nmg}mmﬁ}a gnd vige verss.
At two lavols of fwtﬁ izexy gﬂ;ﬁimﬁm nitrogon snd
ﬂzwagjﬁmmm eze%.vmge& t}mw &fi’é?ﬁa.

Chaves Sendrer and Gozslez Cracis (1%5) found
that the incresaing of phesphorus zewzl Aecressed the
nitrogen eontent but rapidly incrssmed the potesh and
phosphorus oontent in wheatl grain. ‘



 He Leap {1956) found incraswed upiake of
phogphorus by inoveasing the aupply of phosphorna in
the moil, N

in pot cuperiments on poo¥ smndy solls
Zenapsthy (1957) found #hat inevenwed lovels of
nitrogen and phosphomue resdlted in an mrzmgém}
aptake of phosphorus, |

M%ﬂ (1959) obaerved thmt monopoimesium
- @3‘1@3@3&&‘6@ gmfé s grester growih rosponse and phoaphoran
concentvations in tissues than did moncoslelum.

phoaphalc.

Sreovemnlu et sl (1953) sbaerved that an
inereﬂm@é applieation of phosphorag o eoil *nareasaéﬂ

_¥he tots) phosphorus in the grains,

Digay H%{}) ra;yw%eé ‘thak p eonbination of
30 pounds of attyogen and 60 pounda of phosphorus wam
the optisum for the pexinisation of ém‘g; yieldn., In
theiy atudy of the naulyl tive value of vice Basmk o% al
{196 1'} found thael a;egalieaﬁéa of phosphorue along with
enloius bad 8 noegative iﬁ_ﬂﬁmca on the pre teolin,

phosphoyuy and cnleiun conient of grain. Henwesr aad

923
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 Heeolu (1963) atated that wheat faived beat with WPK
- the next being N7 spplication.

Sreerazaln and ¥aviskmlendai (1‘96#}) while wovking
on She composition of Hagi gvsin and atraw observed
that application of phosphniie manures ineressed the
aﬁmgaa, phogphoras and pgf}ggﬁ oontent but depressed

the enloium @nt@n‘t of the graine

- Chin and 4 (1566) failed fo obisin o response
1:9 paddy fow %‘}3@; applieation of phosphorus asione wud
w{:m apol mﬁ slong with pols aﬁsim there wag sn inorease
in 76 pey cm*t of the yield, It wos nlso e'baarveé thal
the soplication of phosphorus incresced the mﬂtm% af
thie autrient in plants.

Hohan Kz;mgz,' {1967) ocbaerved a decresse in
nitrogan conteat end sn lnerssse in the phosshoyus
content with iﬁwéaﬁa in the vate @f jﬁ‘it_‘?é?’?}}&‘%@ appiie
cabion. Similar consinsicns wore slss drswn by Nalp
(1968).

DELATIVE MURIES OF DIFFTIZND Doy ﬁﬁff"’ G ?a?‘illfiawﬁs

Some of tﬁo gonerally m&@@me& faetors whieh
deteraine tho appareat rolative efficiency of a
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 pavtioilar phosphorus fertilizer are soil remedion,
dogree of noil ghnagmmg deficiency, rate of ag;sr;}iieg-s
tion, meihod of application, needs of the epeoific

. erep end ceorbain geﬁeiég‘ié&l factora.

| _Paave snd Van Der (1950) weported that on
teelaima& heath agﬂs anyergahasggata wag navkedly
s;mym-%w %o bamie sing the ami’i efbiz ity af the laﬁter
%eing greg%;zy re:?t{:m;é ad high pH velues. Only in
“mtrongly seid solis basic slug @é ﬁ:}?{e/eﬁfeative than

supeyphosphate.

 zannen (195%) Pound that bagio’ a‘zag wan gm*%i— '
Cenlavly s&aﬁ,m& for improving zshaz!gﬁmrns repevves of neid
soils due to ita high content of citric coluble
phoaphora (16.5 to 19 pev eont) in emrly sosimiisble
- and :’aéﬁ» vovaraible foram mnd nlge éag ¥ the pyoaence

of sctive ima (45 to S0 ge@-‘@mﬁ;).

Ta Jave Chandrvargtins {1“351} found that yoek
phosphate wase aaﬁﬁmmery *Iza:'ug?a 1{-»5:5 effoetive in
inereasing yields than double gugarpmayh mlo.

' Ppigls condueted in Phailand by Owena (1853)
espocielly in the phosphste f.‘i@figienﬁ rogions showed
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botter reaults with avﬁmm aufsergsma;ma‘ka t?s:m m.th _
TOOK gkna{:hata. ' i

~ Cheng -gﬁé Ohieng (1953) sludied the availabllity
of phosphorus in ealcium guperphosphate, megnesium
guparphosphate and Ezgpémi%:é@symﬁe in @ifferent soila,
They found thad on all the soils siudied sﬁpergizm;zmta
nas Yhe most gvailabla. The availability wae more

merked in meld ecils then in meulrgl or alkeline soils.

e Gous {1954) in a Tive vesr exporiments in
 gome Burmesd soils Tound that superphoophate wee

sonewhad mgariar e bonexesl.

In Coyl on & BoREOn ex;smmm%s in a fow arean
ﬁhm&mm":*m am} Faynands { 1%54) found ne significet
yieid vewiaﬁ:‘am with the unss of ooft ook phosphaie,
| nrﬁinmry ﬁczgsm'gﬁnﬁnizaﬁee 0. 8n gsgyga?za«ag?zgte, bonemesl

msﬁ bosle slage

' {ﬁ}zav;ésai ané Obhria {!355?) in an eweﬁmm%
a:aslm; 10 éiffevent yﬂm rﬁhfﬂ; ie Ter igﬁw&m fmmé that
gomoniun phoaplnte guve the »z:‘* ghest sad beat quality
yielda whon applied on =n ogual phosphoras baeie and
the ‘p%mapfmﬁm rocovery waS 53.25 pevy cent. The other
fortilizer gave vecovery valuee of 20 to 40 per cent
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' " | ?ﬁm}:ﬁ (wﬁa} zensuved %?za emgms'aﬁm Tesponge
*aﬁ ma}, 3&%3&%?%@ and s&xye&;ﬁmﬁmz&% oy vorious o¥ep
gnd Found *E%i:a% %ﬁg@:ﬁiﬁ% regponded %?6*3.2 'ia; mekgheéaa
};;&ata in imiamamg soils Wm%ix ;gzezz ta¥o awgs; m&g&mﬁe@é

g@@ﬁg oven in acid polls.

" Ioa b 3{@? *tzﬁg! aaing ezsevm};»z.w roiation
. %&r‘b@g {1957) found that saperphesphate %ﬁ rove |

B | effgeizwa ew bazie ol ag, but pesie slag showed o
. gz*eamgr effmim@g in the 5% irmzémﬁ) yesT. |

- :33 asing ﬁii‘f&f{:ﬁ A ;—;rm af gzmggﬁ-}m& ‘iﬁm
mgﬂl s ﬂ“ﬁfsm%é varied with %%m %zwgmg af mﬁ and i‘%:
woR r;mamﬁeﬁ 4 zsﬁz msam‘g%@mm%sa wag gove suited o
hﬁﬁa Hleok pnd red goile of the ‘eountry (Seeths Raua
" o m@ Krisinn Reo 1961, Sinka e Bhatbecharya 1362).

%mﬁfgzg if%g.} rop sarted f:rm %;’?m vaoent
Qi%‘?@?“ﬁ ot ‘ﬁaﬂa@&%@ Me?xmﬁgz gaﬁm that nono
of “:?zra nesey ﬁaﬁi’i izovs @ewe aiEr “ﬁii’mmﬁy gz;':ﬂ

- m%ia%mﬁg ‘zsa**s%;ar than sm-x;@mm@maw.

’ﬁé%ﬁi&*&mﬂ;ﬁi et 8l {1984} ‘fmzﬁé ﬁ::m mﬁxi@hﬁ
» g,?sss? @m.ii ;s.?sy oy ﬁ*ﬁ@@?ﬁ}w;}h@% en 1}1«%@: gmﬁ,g gmii

f&&‘ &1 enl elﬁ?ﬁ g’?}ﬁﬁ*@ﬁ&%ﬁ on siinvial s:ﬁ.la.
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In o comporative stady of the elfect of
difforent foxms of vhosphatic fertilizers en vice in
Bihaw, Shatlecherys et gl (1965) obtained the highent

yegponse o gingle superphoanbnte.

Cwudbury {1957) obinined highey yielda of
paddy foy the epplication of superpboaphate Than
Bovicnonl,

BOLE OF FARY YARD NANURR IR THE PHOSTIORIS
¥OTBITION OF RICE

Tha zgﬁas:;;s}mr@ nutrition of viee iz influenced
~ in vavionaz says by the sddidtian of ovganie nateyials

ilike Favm Yovd ¥anure Lo the seil. The relstive vates
- of iaﬁmhﬁfmaﬁaﬁ of inorvganic phosphoyus sand minevali~
sation of organic forme undoubledly exert conriderable
infiuence on the amount of phoaphovus avaiizble %o the
pland a% varicus stsgem of the dsccmpenition of Lhe

pitded materinld.

geny investizators like Jonsen (1917) Hidgley
" and Tunklee (1945) hsve sbserved that oreanic matter
ineresked the availability of moil phosphries snd

pookphosphnea® gpplied az s foriilizer. .



Zelter and Behollenbovger (1939) concluded

$hat the aveilability to pients of phoaphovas in farn
" yowd menuve iv equal to or in pome inatences excoels

that sppiied in chenicsl fertil ia&m.

Hoaue extrocts of soilo or componis nave been
reportod by = nusbev of workers to inoresse the
solubili sy ﬁf phosphorag 3n soils ( Blmohod mad
Sylventer “i‘%&é, Swenmon ot gl 1548) o¥ te increase ite
availability to plents (Cheninde end Blmnohed, 1952).
The latter puthore heve ssoribed the benefieisl sotion
of ovgmie nabler in gﬂm?%@mﬁ natridion to formabion
af hamie complexes, the phosphorue in thogo complazen
ie ”egamgﬁ ag being wore ssoinilsble %ag plonte then

that of &1 £fiealtly noluble mil ﬁ%};‘,éﬁmm conpounde,

Gorinin smnﬁ.@ﬁ naing a:#.@g&'g ra&iészm tnpged
with rudiophoophoyus sigs shoun Hagt w ,ﬁimﬁmﬁ af

g0il ;@mgaﬁgﬁ%ﬁw wue inereps~f by incorporation ef

, gmm woriree {Falley mé pean 1949, Hielsen 1952),

w%zii@ %ﬁ%%%e:%a heve ﬁ%@zw@ no gach e&fi‘m%. (e pliffe

ot al 1949, Fuliew and E@g@m 19510,

&g;&mﬁifgz {3 %ﬁ) i?i gweilen obaerved that libevsl

‘epplieationz of phosphorus nay slimingte the need for
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The eapect of action of '&éw@smiﬁm of |
orgmic naiter in incremwing the aéﬁiitphi};i*br of
mmemi mﬁﬁie‘at& parbionlarly mil gh@ag‘mgta enﬁ the
phﬂﬁgh&%‘a a’m‘ml iod thyough z!i’&rﬂhaars a’t‘e being
etrenssed by @&lt@n et gl {1%52).

| o Auliffo end Bre@ficld (1952) fownd in a
atudy that the two sources of g;iméglmms{ wove oaxe in
the first 30 daye while tho aveilability of phosphormeg
in the im yard ssazmré &xg@ée& that of supevphosphote
aftevearde ia gwm@! 'i-;y pﬁ, éz@iaiz‘am 1_@%1, exld |
jcna*:eﬁ %ﬁ:{ze?a‘m*e, x*gmie ima; hiﬁzogw%l
mtxﬂﬁy m!é &y gma*:ckmn. _

ﬁmm@*kgnmm m& Piomre (1853) aba@rvéﬁ LHETE
_agﬂlim%imi of tsrgan.m &g%%er nond w.ly ez.h.::w@ Bhe
mlum :x.*&;r of na’sive 2oil g’mmiﬂgms m%‘ algc 3’&‘5“&:2:‘%.&2!

in fzzatmn «af appz&eﬁ z}%ﬂsgﬁ'ﬁ?‘r‘l}ﬁ.

z’ﬁ?'ﬁb&&&fﬁ%bﬁ 1953) reporied an incvesse in
- yield due to the apylicstion f:.i’ 150 pounde of auperw

'l’;;;mﬁgmﬁe glong with 4000 o BG00 pounds of green

CBERNUPe DOT 20Tl

Yenkitnsubramonion md Daveivaj (1954)

sbeeribed the beneflcisl influconce of green Wenure
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o :i,%s 'ﬁ.;ifﬁietﬁ eﬁeeta on mﬁ,a, in :iagmvmg tf*s

gorktion and mt&:agn% of axygm ‘in the sail.

mw (19%) reported thet no beneficiel
@i‘f@et wag abinined étw to the phosphatie Tertil izmm

even whon it wns ee:amsmm‘i with ar&mm zatier,

Sriveotove ot al (1956) veporied oignifionnt
ingrease in the tote) uptake of phospherus tremtments
recoiving puperphosphate or eosbingiion of euperphos—
phate and mm yard manures be z8 no spprecisble offced

on the phosphorus content of the grain.

Flen ang &;z’al‘tezi" £4956) Xanspathy and
Thampoo {1960) in = set of pot experimenis am =ueh 2
‘50 per esat increase in ¥iold sag obiained with the

ase of rookphosphete with orgenie mattey,

Sreevamlu pnd Mevigikulendsi (1962) found that
conbinstion of both supevphoaphetes snd farsm yard |
menuve gove highey asounts of aynileble phosgphorus
compaved o the trestments which receive superphosphnte
oy fara yerd manuvre individusliy. They anlso found
tant sager;;im@phéiia wam prefersbie to faim yard manixra
at eguml gimaphm;ua lovel when zpplied individuslly.

Tho osze authora in (1964) on theliy situdy of the



influoncs of phoashoras aas present in farm Ferd m&m&m

and muperphosphate on the ¥agi ovsp observed that
snpaxghﬂaghaﬁa wnin more effeckive in raising the
phogphorus esntent of ﬁzza rain and strew, than favs
yard manare on equal phoaphorus bamim. . Iﬁ@?@ﬁﬁiﬁg
awounts of i‘am yord manure §mﬁ igmssme, effoct of
prosphorus contend of %m straw,

_ﬂﬁ&ﬁ@lﬁ BM;’Q‘ET ABUUE BY THE AVILIDD DEDSPEORUS OF

L i

PHE 8015 pH_ AND CRGANIC SRESOE TURIHG &? CROTH

- I% hes long been rooognized that Ammiiaﬁéa

praduetion in eoils mey bring sbout the inevesved
w&;m 1ity of moil vhoaphorne, He @@arg@' @n&
Greene { 1%35} and He Goorge {1938) believed that the
. B@a@fﬁ@ig&. effoot of spplying ovganie, maﬁmﬁsle 40
ezaleamz“ s @0ilg could be expizined to & eonnideratle
ex Jezx% ﬁ}? the action of eaybosdioxide liherated and
the secompaaying veduetion in pH velve of {he spil.
S4ephenson (1938} slae conciuded that carbonie poid
ig of conziderable signifiecance in aentrel or
ecslenroous moile, but that exevis litile asivent

action on 201l minerals in moid soils,

32
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#illisma (1952) pointed out that the enpyly of
availshle phogphorus in goil is governed by pi,
aoisture level, salt coniend, femporature, ozgenie
i%ma, Bindogicsd sobivity and Eﬁ;ig production.

Hiack end Goxing {1953) and others poinled oud
that the content of ovgsnio phosphates in the moil wss

positively eoyvelsted with orgonic carbon sud pi

Seaxlandt ond Grictzncr {1953) veconded &
giznificant incresse in orgonie earbon content Yo
exiot in failow soilag.

Ohendraaekharen ot sl {1953) found thet appli-
eation of phosphatic msouves snd feriilizers infiuence *
the avallshle nitrozen snd alan ovgenie cavbon conbornd
of the #pil.

. tnompson el &l {1954) hod given sn equsbion
showing the ré;};&ﬂzi@mm;a hetwaon oyganie phoaphoyag,

 opganic caybonr end pH.

Long tere oxperiments with phegpbatie
fertilizers in ¥est Bengnl heve indlepted that
higher the dose of phosphetie feptilizer in the

foye of bonomesl oy superphosphste highey iz the
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yial& of peddy, Qntal nitragen gm& svzilable
gheapha‘ke, a&rbm ex«:hmg&ml& eaﬂc.‘m gnd maes in
agﬂ %aa?e_ gena; fup by egfmimmas gpplication ;i ;anug%al
bt Ao savied akza#ge in: chepiesl mggaﬁitmn or pH has
taken plece dus o spplication of supeypiosphate fow
& yenvs Ghoah (1963).

~ Hehits 2nd Datel (‘!'53535 in %ﬁez‘m stady on the

- Paetors auch as ovganie nstter, fTiner fractions of soil
- and pH whiech gre known o affeet the svailability of
anil ;shasz;%&ms found thet thore was no 31@1&1’1@&313‘7
“eorvelation betweon suy aa,:vgm factor sand awil a‘iﬂ.a
gheazam%m in Gzzjm*s*!: goile, Thay concluded *’h&‘h !;im
iﬁtg@a%eé action of g1l ﬁgmsiei factors affects the

svailability of phosphoruse

Sreevemulu end Heviakwlandai (1963} in treir
sady on the influence of gﬂmapimi;i»e sanuring on the J
availmile nitrogen, pH and organie carbon of the goil
é'imervgé that during tho ovop growth ovgaiie cavbon
content of the =il fluctugten showing msxises in the
15 = AG%h day period snd exhibited gn increase sfier-
wardg., They alas enncinded ihat *&'%zé ‘phosphorus appli-

ecntion sizs influenoce the evailabie nitrogen Hat not pH.
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Patel et al (1963) a%aﬂéwaa during I;miz &ﬁzﬁy
on t%e effect of z}%‘x}a;&mﬁ@ msenaring of Boraess on i:gz,a
cortility statue of Delhi soil thet theve hod been |
significanyd wewm in the evganie eavbon snd ni ’%‘Tﬁm‘,
atelus of the soll by ﬁ%%i@*ﬁﬁ&%’%ﬁ z%ﬁmrmg at 72 Eg)“s*&g
- lower ggzsses af phopptnyus belng less effective. Fhey
gleo ohsovved té}%ﬁ the @%ﬂ%ﬁﬁ%@ of totel soluble salis
andt the soil vemolion have 1% sl teved to ey warked
oxbent. | |

fW% szamm 08 I PHOS?IORIS SUTRITION

"ﬁ

Hony workers Eﬁs?&a ‘?@gﬁﬁx‘%&& that the h@i&%ﬁm? __
ef phosphorug in flooded soil wen remerkebly diffevent
' ﬁfmﬁ that in aplandas. Inervessed m&ﬂ&‘thty of
phoaphoras 0o :;aégeé by pient vesponse a8 well s
shemicsl teste, ss n yepuld of ﬁﬁﬁéiﬁg %m,e “been

o f@‘&ﬁi‘%&?é-

soki (1941) reported. *s’m% rice grown undey low
1sad conditions gave no POOLONOD o ﬁhﬁ&ﬁi&ﬁ%ﬁ@
feﬁ:ﬁwm while %arleg ggmm o1 the i%%}%es #soil za 8
winteor o¥op :iié end g%%?imtﬁé thip te the m&aawﬁ
ai’ inmsaluble ferrie §haspﬂg"é o+ fezrmua *g}ieanm%.
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Fajinars (395%}}. asezfihﬁé $he incresse in
eveilable phosphorus under padiy conditions to the
hydrolyeis of aoil phosphates and ineresscd solubility
of irangaﬁasi;ah&t@s._ |

 Incresme in solubility of y&aagﬁamg andoy
Tiooded conditiona howe al&o been reported by Isisa and
 ehi {1954), Pommemperuma (1955), Hiteui (1960) and
these snthors have attributed the vesson fov incrogsed '
solubility of phosphorus o the reduotien nf ingoiuble
ferrie phosphete %o the solulle forvona pivephate
brought about by the anserobie osndition due Yo

flonding. | ' ' '

~ Some investigatora (Shapive 1958, Iavide 1560)
svaiusted the elffcet of submorgence in pheaphorns
gvaﬁ.akilﬁy by avowing rice in the asne a0il} :timéiaé
_and nonflooded. Thoy observed that flooding incvessen
the gmsp@mé upinke by the plant and ml,a&ility
of aoil phosphorus as memmuved by the g-véluey. in

- other. -z%szrr&af utilization of _néti‘v’é gad @p&iaé PHOG-
- phorng ig belter in Tooded a5ile than in well '
‘arained moile. - |



F@%hmmﬁm gtﬁé‘im of ‘%im mz,srggmm
' ;&iﬁﬁﬁgi‘?&mﬂ 40 puddy soils %W&@é the' domingnos of
$pon gs%mag&ﬁﬁe ﬁ:}a’?iﬁﬁ 10606, Cheng aﬁ& L 1?51}.

_ ;agmg ﬁga»mﬁg (1?&7&3 glao &mgma% n high
| jevalug of Dursese pndGy ooile 13 weske nftor
‘L’t*mwlem%ﬁg. 5 o '

| iyﬁ@r ond i%viéa {’3%4’%‘ eameméﬁg. thnd %iz@
»&%ﬁ@%ﬁﬁf&y of :p%saaa%mma in poddy ;%?i;'is? wee o
ﬁm&tﬁ% z&i the megnl tade and %maﬁ%ty af the
p&‘@?&i}zﬁ@, i%ﬁg}%‘ﬁﬁﬁﬁ@% ggzﬁ’esaa

Bassk and Bhattncharys h%ﬁﬂ mgmr%a& jncvrensd |
in mfm},a%zle y&zaa@wma é.a the mgaama 33&.(1&3' a@ﬁa
Femd ﬁeﬁ@a‘i. *“he:? found %*:&a?: the av&*l&m e phosphoras
me’rmﬂeé "ag 64 per cen® from the wiginﬁi vghw of
44 pounde per acre fyom plon %f:iﬁg & ﬂ@mmﬂg ?e@aamm \

Eairly songtant fmm tillering %o 3}3@-;?? owering ezx&
decrensed $nwards the post hevvest dime.



MATERIALS AND METHODS



%EA%E ALS - %’%‘iﬁ&ﬁﬁ

Mm

with o view to. in%s&&iﬁa'%e the factore
ré@y&ﬁzﬁ‘é}a f&? thoe lack of Mﬁ&ﬁ;ﬁ@iﬁ to phosphatic
fertﬂiﬁars epplied for 1*:1@3 in the laterite seil of
K&r&la, s pot culture i:?ie;i wes mé@r*&g}i@m

1. ‘S‘E:;iia ‘
. Tuo tgpesg ai.‘ mi& gems ﬁa@é o tﬁis améy.
Theae were (1) tvpieel zgéefite soil ecllected from
the Cen Wﬁl Rice Desecarch Stotien, Pabtianbi

{2) River send eoliected from- é}zimz?ﬁlgm noay

.&grim&ﬁxml csaz.i ege, Vel:&wg.si*

_ - The details relaﬁiﬂg to izis:e ssecmni@al &R‘iﬁ ,
ehwiﬂa.‘ aﬁalg&zia of *i;}m a0il m givm helmz.-



@a@ma amﬁ é 3
 Fine send  ($)
maxe (8)

witvogen = (%
Phonphorug <%y
i ﬁ%&g}ﬁﬁm {4)
A¥. ﬁ%%&r’m&ﬁ ()
Syzenie esybon U
ivon i‘?ﬁzﬁka} {#)
Adupeinive {al 263; )
tl elos {%)

G -
@

5.2
0.17

0. 09
0.0026
0.,0023
0.92
G50 -
17.50
8,07

Fhe delsiles rolating i@ ﬁz& seohmieal and
e &mim aaalvsia af the wiver a@é are given %miﬁww

{#) 91.6
{#) 9.4
{#) 1.2
{#] 0.9

Sowens gwnd
Fine send
511t
Chay

iﬁiﬁ?ﬁiﬁ@l éﬁgl gig

. !
~Riwogen
- Phagphorug

5)
#)
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P T o #“Wb
iy
15

A
b ER

¥ ﬁmwﬁﬁﬁi
Pohuveliv S

)
)

_Orpsnie Corbon ()

iven {;%_2?5} {%)
Caleius (£)

59

. 042

@’a ﬁﬁgﬁ .
DOD06

10,9050

i}. 19&@

G; 0610

%eﬁa ok ’kﬁa populoy high ;i;iaa}.éiﬁg a‘ﬁx'a:iﬁ
m&%@.s wsy nead for the iriml.
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3. Zota

parthen pots were used for the experiment.
8 kg of the aiy dvied =oil wnn weighed 5&1@ eneh vot.

4. Yanuves end fertilisevs

Tare yard manure anslysing 0.45 per cent R,
¢. 25 ym' eent ?2% emd D, 44 poy cent Kgs,_ yei uged ot
the vate of 5000 kg/ba. )

Portilizere

3

immoninm suiphete m&iy&i&g D pey cand
alirogen wop used o papply nityogen at the vate of
80 kg/hs unifowmly fov @il the trentaonts.

}?}wni horie

Suporphosphate don mmmg 15 per eent
water golubie ¥ 2%’9 :{mé Sitranhos s;mﬁgiﬁing 30 sgaz
ecent olirie ﬁ%&ié a@m}ﬁa ’f woye usod $o supply

é.-

gi‘zﬁag}&m& ot ] ;;az' vayricus freatnents.

Potasaium

- ﬂnﬁgﬁé f:af po tesh ss%ﬁ}:@iﬁg £6 poy cent
Kl wan uged %o @ﬁgﬁzg potash st %ﬁé rate of _
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50 hg/hn uniforniy fg;:x? gli the treatwents.

RHODS

1. Eyeatuents

Threo lovels of 7 2@5 wiz. Oy 30 mnd 60 kefha

" apch supplied from ftwo SouvocH le., guperphospinte

ed wldraphon with snd wl %E’gé%:,'t. forn yord soure.
£11 the ssse trestmenio '@@e m@aﬁéﬁ in send

ol im% sinc. Thero wove gvmgge%hﬁr 20 treatnontio.
The wtﬁaﬁa af the %reaﬁam%is weYe as followsi-

i‘
3.

&1 30 kg 1‘32%5/% €"‘%umx*pﬁm§mh@} 4 5@@9 kg /he
kA 60 kg s» (. s ) - |
T, 0k8 s (  ae ) eno T

4. %23‘ 60 X8 »» e Y+ e

5. Tg 30X 4 {mm;ﬁma} + S000 kg FY/ba

6. % gﬁ BE s € 5o ) R 'a;

7. T; 30kg..,, (e ) 4mO ?ﬁs&

B. Ty BOKE 50 ( ax )t e

9. T, Te P fertiliser + 5000 kg PR/ /he
10. §1§ o P feﬁﬁig&r + BO PV {@nﬁm}



2. Ley oub
- The exgevisaﬂ% watr etntinticslly 1aid out i.n
-mﬁemme& ‘E:slmﬁi t‘eszi.gx with 3 regiie&%mn&.

3.' ﬁﬁE‘ ‘limﬁ-an of sasmm_*w ané :fa?tﬁli%ra

i

 Parn yard menure gfz the rate of 5000 S:.g/ﬁa
wna appl :i.eéi for the %@afgz@mtﬂ w}zieh wore ineluded

with favm yard mgnure.

A1l t}iﬁ treatuents recoived s unifors
@;ﬁlimﬁm 'et'-niézmgéﬁ and potash at the rate of
80. kg/hs end 50 kg/be vespectively. Nitrogen wes
sapplied in 3 instalwents hal? bugally snd the.
romoiaing helf in twe instslmenty ife., 30 =ad 60 duye
gafter sOWINg.

The whele quantity of phosphorum s per

trestments and potash wove spplied basally one day
prior o gsowing aﬁ&aixeé thoroughly with the zoil.

Phe peeds weve powm c?ireetlgf iﬁ the ;mias o
the 10%h Hovember 1969 at a,}%a vyeie of 3 seeds per

RO +
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The ovop was irvrigated pevisdionlly with
tep wetor o se to msintain o consiant level of 2 en
of water sheve the surfaes of the soil.

6.

. Pisnt provection messures weve lsken frequently
by @preying the erop with °Folidol-T 605° s o
prephylatic nensure againet pest atisck.
7. Harven'd
The crop wes herveated on the 27th lsveh 1970.
%?eig}:t? a:i orein @gf}ﬂ straw wove ziéenmaé pol wige.
: &. -Laboratoyry stmdies
- 1 Soil semples were eolleceted b 45th, 90th and
st havvest mid weve suglyscd for the following.
" {a) sveilshlo phosphorus
(1) orgaaic esrbon

{e) pE



{=) fysilsble phesphorus

$eil eusplen from sil the twealsents were
Qﬁl&@@ﬁ?ﬁg dried, seived pnd englyssd Loy aveilable
phosphorus celovisetriesily unlag Bray's extrsetant
Ho. 2 (0.025 HOL end 0.03 WA ”} se outiined by
Inckmen (1958,

{8 ﬁ“ﬁﬁﬂXQ agrh@ﬁ

864} samples collected fren ali the %?@a%%@ﬁﬁg
Twere dvried, pelved sné snslyeed fbd ovgmmic onrbon

yolusetrieally (Wsikley, 1947).
{e) pH

The pH of the soil semples was deternined im
ﬁ%%%ﬁ@@wx%ﬂ%ﬁ&@@ﬁ&ﬁ%?%%%ﬁ%@
- method.

2. An £g§s¢$ of the nlany maberisl

Tha grain snd abtraw seve dried o o eonetand
weight in en aivr oven m% %ﬁ?ﬁﬁg The drieé geasin wog
ground in mn oleelricsl grind dor =nd the airew wae

eut in pmoll pleces, The somples of strew and grain



thua propaved weve sltoved in air tight labelled
‘glass afe‘sﬁ%gmem Por ehemieal snslysis. They were

analysed fovy aiﬁmgm, z;%zszg&gzﬁa and potasnium,

7 ?ﬁa %mgezx waa M&:&.ﬁ?‘ﬁeﬁ %:f the ﬁ.éﬁihaﬁl mothod
58 mmﬂ%eﬁ in g&.ﬁ,&, Do {%%5@}.

“?imes'gxmmﬁ and gm%as@ms* were egﬁ sabed sfboy
m"s &ig@ﬁt&ﬁ*’s with the izm sam seid zaixi:ams The
. mlﬁrimzs frie mathod mgg@g%& by Jgalssm (1958) wes
used for ihe detormination of ﬂ%w@}:wug gnd the
valaa;@‘tfie gzmc:@éﬁm t‘iﬁ”’”ﬁil#é by Piper {1%{3} m&
Se},}fswé for the estimation f&f p@%gsﬁiu%z. '

B. %%aémf%:imﬁ |

- The yigid of grsin and gismw; aeﬁa meéﬁmﬁ.f '
- Prante in cnoh pot were harvested sa&ggxg%‘;e:&g, the
yield of grain snd slrow on dvy baeis were rvooovded
pot wice. | |
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RESULTS

The regﬁltﬁ of the progent sihudy sre glven in
the following pages. The dotm oblained from the
present study are prezented in ¥ables I i EVIIX,

A. Aveilsble phoaphorua

" Tha sveileble phosphovus condent of the goils
entimatod nt 3 ‘shages after the gpplicstion of

phoaphatic sainros ave given in the Teble I. ‘

Effeot of fore of P on gyﬁma‘é}la shosphoTus

Tﬁﬁle ik g;xw:a %h@ effnct of foym of ﬂémmhemg

on the awvpllable gix&nmma content of ﬁha zoiln,

A% sl stngen of observailioen sopliontion of
nl wmzﬁaa haei sigi fzm'mtlv increased the eondond of
am;lmle phoaphorag in the Laterite soll. A% the
lmexi lovel of 30 kg ¥ ‘32{3‘5/&& ul trephos veeorded sn
inerenze of T kg "521';35/%1& during 45th day, 10 lcg/ha
during 90%th day snd 12 kg/he ot the timo of hawost.
A%t the higher level of 60 kg .-::-'2{351?3;3 ul traphne
revorded an Increase of 12 kg ?gﬁgjm on 45th day



Table I
- Avgileble mm%}mmﬂ &t diftovent ategen

_@mmmmpmwwg/m

W R M A BB N b 6 mE A MR MO G e W R G e e

%’mm anta _ Letoyite soil Send

_ . : : 45h GO%h A% 45th G0th A%
i . , my z&w hevvent  day day hervesd

m, ' ﬁﬁgw (.3@ kg ¥ aag/m} * F.Y.ﬁ. - 68 54, - B 24 82 22
Tp Super (60 kg P 0g/me) ¢ PEM. 0 84 86 8 . 40 38 38
Ty  Super (30 kg P0g/he) + no RY.M. : 57 60 58 18 16 16
EQ - Super (60 kg E?Ei}sfhe&) + m-:@.ﬁ’.%. a8 62 60 36 38 36

Y ﬂlt?anhﬁa (30 %8 ?aﬁs/ha) + RYH, 2 76 76 28 24 24

T Qumyma (60 ug Polg/ha) + B YuM. 84 83 88 46 46 46
T, mtm,pxm (30 kg #.0./ha) + no RY@. 64 70 - 70 - eA 24 24
Ty Ultrephos (60 kg Podes/ha) « mo RY.E, 80 m | 34 36 36 | 36

' Ty P %4, slone - | 1 68 68 16 18 16
El?w fontyad ' - .' L 86 5 52 14 16 16
0.0. 6% 0,05 pev cent evel | 405 3.97 5.40 435 5.3 5.13
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22 kg ”aﬁsﬂa on the g&%‘ﬁ ﬁgy and 24 kg ?gﬁsjm ﬁ‘b
Jg?flé neveat of eb%@wakiﬁa w&zﬁ mpefgm@ﬁate.

ks ?‘@g@‘&a’ﬁg send the -m;@eﬁaﬂw of ultraphos
7 ovey superphosphete was menifostod enly =t the lowey
© level of 30 kg “’?gﬁgﬂm‘ A% dnis i%?@l s:l mgkm
r@maiﬁ@t% an incvonse of 4 zE '@ﬁgﬁgfta% m 45th &gy,

3 ke 7 2&}5{&% on 0h dny end 4 kg aésfha uh m
'ézgzws% alnge ai gﬁr%*vmmm However it uay ’h@
veon {rvom the Table IT %%za*; she difference between
‘the effect f:ff supevphoaphate gy& ol trephon was nod
»'ai@ui’i@m% at higher levels wheve the ﬁ‘%}%mﬁmg

- on 45%h Gay and &t harvest vecordcd the saue gﬁsm%

.of 36 kg ! gﬁg/%a. on &&%& day Wl trephon iﬁ&i@&‘%@ﬁ a
alight mgamwﬁg ovey supernhosphate when if: ﬁ}z@%ﬁ

en inevense in 2 kg of aveiloble phosphorus per heetsre.

. Iffoot of lévels of T on the sveileble phosphoyus

in ’%iz}.'é IiX the é?ﬁﬁa %ﬁéigﬁ fg the éi’fmﬁ

ot I.aﬂ:@m mf B m %?ae amil*% @ @‘ﬁm};}%@ﬁm are g*vm.

) ﬁm&imﬁwn csf graded doses of @wifmmw& 8
“the 'm%cezfi%e poil hnd Ineressed ﬁigﬁ :fic:mﬁv the



feble Il
Eifoct a:é;i' forn of P on Yhe '-gmxgm,e phsaphorae

Lvailable -;z%mgi;%am in kg/hs

tnteyite seil Send
s5th 90th At 45th 90th AL

Trentuenis

ontrel .56 55 52 1“4 16 16
saperphopphate 62 61 59 21 & A
§itvaphes 72 TT 71 31 30 30

6.0, at 0.05. S ‘ -
lgvel  3.17 2,56 4.68 3,86 4.68 4.43
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gtatae of available phosphoyus. in the goil of a1

siegen of ebservation. e

Table T
7 ;%ffaet ts;i’ 1@?@1& ai’ m gmla}slsz ;;hmmma
” Mgzzlam e ﬁmﬁpﬁamg gﬁ' kg/he
| lgmﬂe aail | - ﬁé&feﬁ
45th S0th At 5tn goth A
doy ﬁay : h@%@% i.%w a&y hmmi;

Gontesl - 96 gézﬁf "'ﬁé BEE TR
3@ kg T 2@35}% 66 65 64 22 2 20

Troataents

60 k5 7,05/ g4 73, 72 6 3T 36

ﬁ@w»n” - oy amw b e ows wn e s pm Pe . sl wd R G e T s e aW @R

Q. B &‘2 6;(35 L . , .

f@g}liaatim of 3@ ..qg *?giésf‘m hed mera%e@ e
av&zl@ﬁ.& pmaai*m‘%ig ’ﬁy 4 kg “’Qﬁ s OR 4‘5&3 éaﬁ? &f%?
, fgﬁ}}lﬁ.ﬁ*ﬁ"ﬁiﬁi}. 5??33.@ éii.f srency later mweﬁ%ﬁ L
10 kg ¥ ﬁym on 3G Guy wad 12 kg P @5/’?153 at bavvosd.
The mweézwmmg iieresse in Yhe contend a;f,iii gvgilabie

phogphoras in the anil over conirel due ko the -

e



a1

&agiimﬁm of GO kg 3;9@5}@ were 18 kg ?Qﬁgfha on
45th é“w and %ﬁa éa.; of @%ﬂm%am w’bm&z inemaaeé
to 20 ztg 2%35/113, at hsmeﬁ.

it may glae be gean ’Ema tae Table XII thet
$he sddition of 30 kg ¥ 2@5&3@ over ne asmure plota
inereczed the svaileble ﬁ’mmmma snly by 4 kg ”2{*5/%
whoress & fﬁ@%ﬂ&? addition gf Rz P *:%g/ha hed
inavessed the oisius of evsilchle phosphorne by
Yy Eig E’aﬁgfha driving the 451 dny of ebeervabion..

Thie enbeneing offect of furbhe¥ inovenends in
shoaphorus appliestion over the basal &%é wag not
found lssding Loway dg ‘i:%t& ey ﬁt&gea where the wote
of iﬁ#}&‘%ﬁﬁi@ in svailable pheaphorus was found 4 be .

iowor.

am rognrds o agsm., regul i 11?@5@3*%:&& on
Table III showa that ﬁ?ﬁli%?ﬁiﬁ*& of m&e@i %@@3 of

-

sighificent increspe in

phosphoyus had ‘ﬁ?mgﬁw aboud
tho fzr%ﬁieﬁ% of mvailshle *ﬁ?@ﬁj&gmﬂ. in asad
soplication of 30 kg ‘qu%fm rocorded an inovense of

8 Bag 7 2%??&& ot m’%ﬁa}ﬂ e gﬁ@g@ﬁﬁgw on 45th day which
Tater dedlined to 4 kgl ,2%:}:?}%3&. toplication of

60 xg ﬂfé?gi%g/hg brought about gn inevease of 22 kg Pog/hs
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of 'wgéia%ié phosphoras in %he soil on the a5th dny
which declined to 24 and 20 kg ?éﬁgfh&éﬁ 20%h day
znd st the $ime of harvent vespeobively. .

| Uniike She wesulis obinined in laterite soil
" ghe incresents in phosphurus ioveld hed helped %o

| enhince the stetie of avsilsnle phosphorus in oand
C gulbure. It opn mlso bo seon thnt theue hizhey
| atabis of sveiiable phosphoPus was wsintained
' swyoughout ’ﬁﬁ@&?‘é&ﬁé ;&}m» effoct ’c‘:é:ﬁ urther nadition

of phosphores over a baogl dose wes only lemporary.

Effoet of fave yerd pemure on svaileble phosphorns

i% van *t:*é seen from the Teble IV that applicge
#ion of Torm x*w% moanre hed &ig&éiﬁi@&ﬁﬁy inovessed
the &i’g‘?ﬁ?ﬁ of aveilsbie ﬁ?ﬁﬁ?ﬁﬂﬁ;@ in ILaberite poild

nk ;!1 ﬁ%ﬁgﬁﬁ of a’isss@wﬁﬁiﬁm

Gn 45%h day of shoereation forn ym@ RonEYe
vocordad_ é’f_ é _}gg » §§f§ag. of avallsble phoesphorus in the
. poil which Tater- :’iﬁ{ﬁ“éﬁfié’% 0 &8 k:g ”E§§f§§g on %{3%}
day sad und hurvest, *ﬁm esvresponding _,i:’igay@ﬁ in
‘She evnirol plots wore 56, 53 b 52 kg *ng’m

- yeapeekively.
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Table IV

\/ sifeet of fors yavd menuve on availsble phos sphorus

mﬂmnﬂﬁﬂ?ﬁﬁ#ﬂ“*m&ﬁﬁﬁ@ﬂ”“”*&mﬂ’&ﬂ

1&1@1@ '@%}ggm&mm in kglhe

P

Trontmonts lg%s@**ﬁ:{z Lt ,,%3. » Qaﬁa

g5th 90th A% | 58 90th  Ab
dey zsag neevont zégy dpy  hawvves$

ontirel 56 55 52 94 - 16 - 16 .

s ysvd _ ’
menore €6 é& 68 [ 18 16

G.D. 8t 0.5 | - o
1%?@&4 . .*@t@ﬁ 3:%7 §. ég H.EBe fi*?.fi?u ol

Bata prosel tad in the %a?:}'iﬁ IV ghown that the
ei'i%a;’é; nf fovs yard mongve in ineren woring the svaileble
phoephoras contens of the sand caltuve wee nob plgi~

fieant. Howevey nt o3l etages of obpervatisan oxeept®

ot havvent fods yord sepure imid iﬁ%@&ﬁﬁﬁ the etsiso

of avallpble phosphorua by 2 kg P. f*ﬁ/’h@z.

Inteveetion offects

ohe inbevackion botwesn fave of P ognid fovs
yord meauve snid that belwoen the Lovelso of P ond
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farm yard uenuve ave given in Tables V and VI,

- Fable V

- Intersction between foxm of 2 ‘ané fays yard manure

S . Availahle phosphorus in kgfha
Treataente Letopdte sofl and
45%h GOth At 45%h SOth A%

day day uyvest doy day lavvest

Fé&?ﬁ yafsﬁ-ﬁgmx;'e 66 68 68 B 18 15
Ulteephos . 72 77 171 3 30 30
Ultraphos » Y 78 82 82 37 35 35
Superphosphate 70 69 68 _27' 2T 2%
'S&pergimmghaﬁe &

- P 76 74 9 3 30 30

6.2, st 0,05 ‘ o

. Ta’i}lé v elaarlg iﬁﬁi@%ﬁ%& that there were
ei@:i&.mt in kera,ehm batﬁeeﬁ the forms of © ané the
con’ t‘en*& of availabla pheaghﬁms. Table VI zhows that
there were significant intevgotion between the levels
of ? and the céntenﬁ of gva;xa%le gmaphomm. |
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%ﬁble VI
iamaa*k&n botween levéia af am”i feyrn yerd menuve

. .
-aaﬁwnom“wumunnmﬂuuw@*guamwu

.&mﬁﬁiﬁe phosphorus in is:g/’im

| iaw&eriéze geii %‘%&zﬂ
Treatnents . ' :
| 43th 90t Ab  45th 90%h at
ﬁa}‘i' &ag mw ﬂag day hssweg 3
| @anmz. 5 55 %2 14 16 16
. Pove yovd msmuve 66 68 68 16 18 16
30 kg PPg/ha 60 65 &4 22 20 °0
60 kg P0gfhm - TH 13 T2 - 7 6 36

'535.%’5@5[}1&* e , R v 4
. B4 8B BT - 43 42 42

f;?.ﬁf. ﬁ‘k@.ﬁ%, S
: 1@?&1 4;-@‘3 3.97 5:49 4,35 5.36 5.13

i%%mng i&%&‘“@la@&ﬂﬁﬁhﬁ?ﬁ boteeon g;;mlie&
3}§*€§§§?’€é§ﬁﬁ have}af snd evsilabic %;Zwazﬁmm wom
phaoyved in tho 1%@?‘1& ﬁ@:;i ag woll as in a@z&.

In both the :*axgi;iaa@mﬁg wove. seYE proncunced m&
) gigﬁﬁ;ﬂam% in the csae of ulirsphos et sll atages.



® for laterite enil = 0.96%
¥ 1’9: eand = _‘g’gg‘«?é& -

in the cano :}:t.‘ guperphonphate the mleirismmﬁ.?
wns 8i gn:ﬂeaﬁ‘k enly ot the time of E*a:wes% in s0il
as well om ia sand (r for aoil » ﬁ.%&"’ - r for

. apnd = 3.997*’*’).

R o e T

‘B. Fffect of phomnhate spriiestic:
nuteients - '

The *9’2@5 sontent m‘i‘ gmin end aivaw ag mﬂamgﬁﬁ
by nh{s@yhate msmumng are yeeovded in ﬁa‘ble vil.

i s be sean from the %%Z;e YII that the
tvenianent offoct had been highly signifieant., In the
foras &8 well os the levsis of phospborue had vesmul tod

in imevesnsed sbmorption on phoaphovua, .

Effect of form of P on phosphorus sbsorpiion

Dats présented in the Table VIII shows thet in
_both the type of soils though the mpplication of
ultrgg;zzas had egsmrfi a alight inevessze in the
phosphorug mn@@z&ﬁ of grein the increase wns mt

eignifl gant.



Table Vil

Siteet of ymmﬁmﬁm wenuring on *&*@g E&z@,» mmmw of gmm mﬁ sivew

wﬁ%%mmwnuﬂuau%w%mwm»*wwmwwwwmmmmmmwnwmﬁﬁw

Laterite sodl  Sand

o S ’ . M&mwmmﬂmwnmmwmwmu
Twontnents ' . Pew ecent ! 2@ sonbend din
e ﬁwmwummﬁ‘”

o “ . dymin Stvaw.  Grain | Strew

Buper ‘(’3@"%@ z?zﬁsfh@} 4» PEE. 0 0.48 0,054  0.60 0. 062
T, Sapey {60 ug 3‘»’25/%3 ¥ B LM, . B.,BT 0,082 0. 71 0,683
7,  Bupey (30 kg PgOg/hn) + no FT.H. O D.40 . 0,056 0.58 - 0,058
2, fuper (60 kg Pa0g/bm) 4 no BXuM. 0.43  0.080 0,70 0.088
5&{5‘ Yatrephos (30 kg %%/ha} # ﬁ*.‘z.%. 0,43 0.058 0,62 0,083
. T Ultwvephos (60 kg Poig/ha) + B L.  0.56 0,083 0,72 B8.004
T, Ultvephos {30 kg *‘3@2@5/%} + 00 R e - D.44 0,058 0,60 0,080
Iy Ultraphos (60 kg w’%ﬁ“ﬂ s a0 B¥M. 0,52 0,031 0,70  G.050
| %‘ FoTee slone D28 0,037 . 0,27 0,030
Tag éf%ﬁwﬁl | o - G.23 0,030 0,27 .02

wwm%hﬁmnﬁ--rﬂwmm%*n%»&w&hudﬂ“mﬁbwmmmw-ﬁwwnwm&uwu

0B o 0.05 lewel : : 0,0224 0,8000% 0,047  0.0082

'wwwmmwnmnmﬂ»wmmmmmwmmawwmwmmwdmmu—ummmmmmu

n
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Table VIII

Effeot of fors of P on phosphorus sbgorpiion

S Latevite meil  Sand .
Treateents  TE® cent P.0c content in
’ Grasn Strsw  Grain Strow
T ontrol 0.280 0,030  0.27 0.02
Superphoopheie C. 445 0,060 0.64 0073
Gliraphos 0,465 0,068  0.65 0.075

¢.D. at 0.05 level.  H.5. 0.00002 H.S. 0,00021

Howevey significant &ifference ig eifcot
vedwesy superphosphiate and wlivephos was reeorded g9
regm*éla 'théa vhosphoyng oontent of atraw. Application
of ultraphos wae found %o be significsnily superior
to guperphosphete in iiwréming ﬁm’t phosphoyus sontent
of glraw. The ssme trend wanr nediced in sand eul fuve

- studies. a5 woll. In sand eullwre ul raphos was found
to be ‘é:i‘@zific:gm%lg suporicr %o superphoaphate in

inereasing the phosphoyus content of straw.



pffeet of leovels of P go niwooloius gb sorplion

It ezn be neen fyen the Teble IX that the
sraded dopew of phosphorus appl isation hod inoreased
significently the phoophoryud oot srent of i ‘iﬁ both

Toterite soil and in esnd culiurs.

The maxipum content of phosphoyus in grain and

tpaw won veosrded ab the higheotd :iwa:& of phoophoras
‘namely 60 kg ??ﬁﬁﬁﬂme However ple snts growm in the
pond oultnve recodded o higher pevoentage of

homphomis both in grein =nd ohraw

Q“

Bfiee: of levels of P on phosphorus sheorpbtion

i'ﬁ% _.;i, % ggy«i - &313
. \ . Dap f%pgi; fgﬁgz gonbent” 3}3
Trentaents S oy
Grein Strme  Craim  Strow

Contve 1 - 0,250 G.030 0D.270 Q.025
30 kg P hgltm 0,405 £.057 B.580 £.059
§0 kg P04/ b0 0,505 0,080 0,700 0.089

-a-n«-ﬂpn-wmem»mmxmw‘ww_ao.aa:muwm’uuawwammme’e‘

€2 mh 0.05 lovel 0,0211 0.00001 0,038 0.0020

o9
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4560 kg ?“‘?’G‘w;’bﬁ. ﬁ?@&ﬂﬂﬁ itz smé ozl ture
‘mmx’ée&ﬁ 0,76 por eent “2535 in g@*@iﬂ end @.689 per
aond iﬁ atvaw ﬁﬁ@ra&a “the @3‘?&333&&&;% i’&gnfes in
%&a 3&%@&% :mi:i. were O. '5535 '@ﬁ ee«ﬁﬁ; ;:»m& @.ﬁg poy
'ﬁmi ma@e@*i%},y. |

| ﬁi@ﬁfie@*g intervelatienship botween applion-

tion gzié‘t sheorption of phosphorus hed sala%} hoost found
N o sxint with both the forms of phesphorus in the il

ypes stdied. In the onse of superphosphete the
sorvelation enofficient wes (r = 0.963%) and in the
oaie of Wlivdphos 16 wes ¥ = 0.554% in the latorite
soil. The interrelationship wae highly significent
in send m»@m. The esrresponding f&me& being
¥ or 0,951 and ¥ = 0O, 962% z?eagxegﬁ?elﬁ, |

T
WL

‘f’*‘:ﬁzjf@@_azﬁ farn Eg;_xé BENRY upteke

The date relsting to the eifect of farm yavd
sgnuyre on phogphorus g‘tz‘éﬁxgﬁ@a by grain snd siraw

are farniched in Table X

1% ¢gn bo seen from fho Teble X thuet fave yovd
‘monure 8id not produce may offeet in increasing he
phnephorus eontent of grain in LotH laterite soil and
tn pand oul tare. ‘ : .,



Table X

‘Bffect of !m ya‘ra BEnRYe on gimsgphgma N
L ab&emﬁan
| L 7 Tpaterite @il - Sand

oy emlb -’5’2; 5 eontent in

-

Trentment e
I ‘ Gpain Strew  Grain Straw

@mm;. - 0.28 £.030 0.27 ©0.02

Howevey in tiza ca@ﬁ ai aires the ?Mﬂ}}%’éﬁ?ﬂﬁ
contont showed en incregse due o Tho am?heaﬁsn of
fars yerd senaye in belth zand ceiluve gnd in isterite
soil. fhe ramma aigo indio ake that Larn yard
MEMUTG WAS leag elffective in oand *?zm in lg,texi-'eé

- @oil.

Intovsotion sffects

e date showing the intornotion effeel of

ffam yavd '_mémme «nd fors of phosphorus iz presented

in Tables XY end X3T. .

61
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TPeble ILX

Ent&me%im beﬁ%@ jevels of ¥ gnd fevs yard mmmure

‘on phosphorus gﬁgm"gﬁm_ |

““”“‘“"O*ﬂ*ﬂw“ﬁ!‘“w““ﬁ”“*ﬂgﬂ

: zﬁfﬁmﬁe miﬁ& u&&é

Treataents “Der went @2{}5 mn%em in

wm ﬁ‘zww fesin Sivew

Contwal 6.280 €.030 0.27 0.029
Paya yavd wanure  0.290 0,031 0,27 0,030
30 kg ?,95/ha 0,405 0,057 0.69 - 0.657
60 kg Pubg/ba  0.501 0,080 0.50 0.083
50 kg Ppdg/ha « ¥ p,535 0.082 .71 0.080
At geen from the Teble ¥II theve wes no intore

setion betwesn the levels of phoephorus ond the favsm

yard mennrs in both lsterite soll and in oané,
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The ni vmkm gma %m% sf g?am gﬁé =trae sm
influeneced ‘iw g%m:z?mme meneving éﬁ?@ mcﬁr&sé in \
the Teblo XLIT. R | ‘

spplicmtion of gsmmamw hod migniflema¥ly
novesne® the nitrogen omitent of gk’ﬁiﬁiﬁ end adraw
both in the laterite soil 2nd in eendy o

;@f@iig}gﬁm o€ Pave yerd mapure inereswed ¢he
ﬁi%ﬁg@ﬁ confont. 60 kg %’%ﬁm ‘xe@meé’ the ﬁig&e&@
percontage of ﬁit%@geﬁ; in aenin (1. 39 33»%‘ cent)y ﬁ:ﬁé
in atrew {é..‘%‘é per cent). -

b %;m zen inerenents in wide planis in ¥he cand
wore 5&3&%} iw similsy 11 inee #ilh et of the latorite
soil. The seximum ys;:mm*&ag@ of nimgm ViZeo 1..2%
pey cent in grain snd @.5‘9 por cont in sfraw wore

, fiﬁ@ﬁi‘@'&l for ¥the appli @aﬁm af 60 kg g::; f./hra.

e %%:mmw

. The effect of phosphatic manuring en the
nptnke ef potassius i vepresented in the Table Xiv.



© Peble XIIL
Effeod of plhosphatio aanuring on the upielke of nitvogen by
arain mnd slirvaw

W e Wk B0 e M. e W o M Wi R e B R e W BB e e we Wk OGN e Y W G e W MR de e OB Ao usW AR om G0 e

Latorite poil Sl

&

Treptments o , ) ‘ Pev cont nitrogen eontond in

MRE EMe WS G W e | W S aa e W WD ol ek ke

Orain Straw Grain Stvaw

Ty Swper (30 kg ;*‘;f‘gf-:;}ﬁ/ifzg&} v B YLH, T 1,83 0,88  1.20 .54
¥, Super (60 kg i;wggﬁ/m) & BT, T 4,38 662 3,23 8, 53
3 faner {30 kg ‘E’gﬁﬁfﬁﬁ) + a0 B Y8, 0 4.B0 04 56 1,19 0456
T, Super (60 kg ?g%ﬂxzﬁ} & nn ¥, Y., 4,38 0.60 1,12 0.57
2, Ultvephos (30 kg PPg/he) + R T 1,24 0,49 t.22 0 0.52
Te  Ultraphos {60 xg ?z%ﬁm) + F.¥.%, 1. 30 0,61 1.25 0,59 .
‘fﬁ? Ultvaphos (30 kg '.?g%/’ztm) + 0o B, T.M, 1.22 0. 48  1.10 0. 46
Ultrephoa (60 kg P0g/ha) + no P LM, 4,33 0.58 1.29 0. 56
FoXolle elone | \ 1,16 0,39 1908 0.35
Ty _Foniwod | | L4 06 108 0.3

Mo
ﬁ5‘§3 o

ep]
i



Teble XXV

mEfeet of phoophatie monuring on **am B wm%smz of grain and elvew

mﬁmwmmmmm«-ﬁhua&mw&wmmmwmuwﬂmnwuwmmmw:mmmwwm

Letorite ooil Bong .
nwmmuamm‘w»wwvwvsmmm'
Poy cont mau gon tent 4o
R BE G ae Be s Ry gew GG B R W ewe e als

Gyain  Shrew Oreln | Stvew

/ .

3

Tregtaents

B, super (30 kg POg/he) « BLH. . 0,40 2,62 0.50 2,10
‘T, Huper (60 kg Pplg/he) 4 YoM . 0.52 1D 0,59 2,10
B, Gaper (30 kG P,05/hm) 4 no Y., o 200 0.8 %00
T, Huper (60 kg Pylg/he) + no B YA, L 0640 20 056 2410
Ty Ullvephos {30 kg Pglg/hn) & FoY.H - D, 45 1.62  0.48 2,00
Tg Uiraphos (60 kg PhHg/hm) + RV, | 0.50 1.90 0,58 2,08
T, Ulivephos (30 kg P05/ ha) + no Y, 0,40 1,63 0,57 1.30
Ty Ultraphos (60 kg P0c/he) 4 no Fo¥ull. Ds 49 .80  0.52 @ 2.90
(e glone - 0.34 176 0,30 1,74
Gon el | B | 0.32  1.74  0.30 172

ovel T 77 Tolo3s 0.027 0,023 0,058

wshu»q»&annmuhﬁ&bﬁ»m»m»wwMA—'*menmwwmm

P 5
i?ﬁ

99
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iim mezﬂizwa had amagh@ oud %ﬁaﬁ the

B agszshmtms ﬁf phosphorus hat significantly increased
%*tze potash contend of grein ond atraw in vice plenis
af isﬁ%@m%@: mn and in @@1&.

| _ ﬁi& dote hos gloo indlested thet grofed doses
of yimﬁykamw i’«m armaga‘é: @L@a% m@yg@m&ng inore=
menty in the gg conton b %f g&iﬁ zad atraw in the

lg*‘emf;a gail while in ﬂ:mg ol fuve ﬁ:sé effioleney of

~ phosphoyus showed s tendeney -aﬁ decline with increasing

. leveis of ite effiolency. In the cose of K0 content
of iraw increments in phosphovan Levels beyend |
30 kg Pj0g/le 334 mot hive muy offect 3t ell.

. 7he mean tnble iﬁéiﬁ&ﬁﬂg the yield of groin in

1aterite ©oil and send is farnished in Table XV. It
oen be ween fros the dais fm« g@%ﬁiiéz‘f&i@ﬁ of phosphores
. gzﬁ a@*‘ ‘heve ﬁéﬁ;’ié' ﬂigﬁlf:&m% efTect in mammsing the
W’" e’fm "’?i’ ésgx‘aiﬂ in ‘the laterite soll. m fact applion-

tion of Highey Goves of phospheme had ahowm & %@ﬁm;&y
| '!za voduae the vield. Though fors yard manure had
ynereased the yield slightly it weo mot sigificant.



Teble XV .

?&iﬁm of grein in glood

wMme«tuumwumwmmwwﬁmwwmmw»wwuwwwwuﬂ@&‘w

| : Tield of ﬁ,mam :m 2/pot
izfms;a*smm‘&a ~ ( . o 20 550
: - .’ ' &&’b@m &ca polil , ﬁa@mfi

' T, super (30 ‘ﬁg ?ﬁg@iﬁ)m} « RYE. . 26,33 18,33
Ty Sapor (60 g:g By0g/hn) + BT o 25,33 15.66
Ty sapey (30 Lag;; POg/hn) & mo RLE, 25,68 - 17.66
N super (60 kg ! Pylg/hn) + no PLMU. o 25.66  15.66
2y Ultvephos (30 kg Pplg/he) + FYE. 26,33 - 18,00
k73 Bl twaphon (60 kg POg/he) + P Y.H. | 25.33 16,80
ﬁ? Ul tvaphos (30 kg ?gﬁ;ﬁ/}m} +n0 BRYLA, - RB.33 . $7.06
iy 3;‘3'3,‘%;@@@3%2@5@ {60 hg i’%@ﬁ{h&) + no F.YH, 25,33 15,00
% Fo Y., wlone | | %ﬁ‘.% - 14. 60

G.D. Bt 0,08 level ‘ AR X >

mwwnnuuwnwuummmu«nwuwumwmwwwmwmuwmww

29



€9

_However signifiesnt inorease in the yield of
grain Gue %o the epplieation of phosphovan had been
veeoyided in cend eultbure aﬁé’é,mﬁ; The soxinuw yield
of 18.33 g/pot was ‘reeovded by the trestuent of
30 kg ?2%5/215 jn eonjuncltion with farn 3&?& pENTYR
foliowsd by the saue tz*aa‘&ﬁ%@g with nltraphos. Bat
inovessing levela of phosphovus had tended ¢ decresee
the yield in send culture glso. The effect of form
of Tertiliser snd the effoet of fave yavd menuve snd
the intorsction effect belwoen farm yerd monure and
%.weisg and ;f%@ﬁgﬁ of géasﬂgix@m wore not sigmificant,

(1i) Yigid of civaw

ohe dnte relating o the yicld of siwew ia

o %ﬁ.ﬁ?resﬁm%eé in the Table 27I. It wee found that the

pimaphetic mamring 418 not influence the yield of
strew in both sund end laterite acil. Hone of the
tyosbeents noy their interactions had aay mgﬁiﬁﬁmﬁ
offect in inovensing the. yigld of oiraw is': send
_euliuve se well ae in ﬁm interite fmi



i‘ﬂ&lﬂ m

Yield of givew in g/"gm'b

mwmwwmwuumumﬂwmu»mmwwmwmwuwmmumwwmmﬂ

mnm of straw in M@mt
?Amz»%m mm N s!m@

%, Super (3@ kg %@5/&@} .x'.g. | @800 20,00
T, Super (60 kg Py0g/bR) + BLHE. 24,00  17.66
2y Guper (30 kg Py0g/he) + ne RIM 27.00 19.86 /5
T, Seper (60 kg Pydg/hn) + mo BYH. a6 mm A
Ty Ultvephes (30 kg PgOg/be) 4 BT, o 28,00 20,00 R
% Ultraphes {60 kg z?ﬁ%/’}m} + FoXoMa . %?,'G@ | ‘l?.% ' §\ .
P, Ulivephos (30 kg Py0g/hs) + no B LA, 23.66  19.66
Ty Tliraphos {60 kg %ﬁym‘} + no R Y., 23.66 ‘w.m

By T Y. slone - 23.66 = 15.66

T4p Dontrol o 23.86 14.00

V‘“MQW”»“““MW”&”&““Wﬂﬂ““mﬂm”“ﬂww“wmﬂ*ﬂlﬂﬁ

Treatuents

04
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Interrelstionshipna between phosphorue ebsorphion

ﬁzaé Vi @m

Aol s

o ’ Aﬁmm of the -&gté for osrrelation on the
yield of grain snd siraw znd shoaphoyus absorpiion
hed vevesled that the phoaphorup sheorption did net
heve sny besving on -é;m yigid of gmgin md stray in
the latovite soil. |

| Though not sigmificant pesitive correlation
{r = 5.54) between the yicld of
phaasphorag sbaorption aﬁsas f@ﬂa& tn oxist in oond
ol fure. " :

grain snd olraw and

' In lzterite moil ineresce in the abgorption
of gﬁa@ﬁnm wan Pound %o hnd o ﬂesm'éﬁamg effeot
on the yield, '

Corrclation studies have glwe brought out that
the svailable phoaphovng ot the time of harveat had

afznificsnt corvelation with the phosphorus content
of grain snd otraw in both tgnd and in leterite eoil.

E.

he gﬁymtggga af uz’viggmie eovbon estisnted nb
threo steges sfter the mpplicpilon of phonphatie

i



Teble XVIX

Bffoct of phosphatic samuring on the orgsnic caruon centend
G M W e By ﬂ' * WE e L 3 “ TR R Y oy Sk Wk A E Y - “ W0 MR A W A% R “r “ . e A W A i W -

Par oot ermmi o oaﬁnm

R - «;3;;@?1%2‘? aodl o ﬁ?&ﬁ | )
TangYnen ks - . L s 904 Y BN 1 S LN i O D e o v -
’ | 45th 90th At 5% 90th At

day dgy Thsrvosd day doy  bhmyvest

Nhﬁ“ﬁﬁ&ﬂh&-ﬂunwﬂ-ﬂ,m&‘ﬂhh-—-‘-munm-&nﬁ.w‘nﬁ*u&mmmvmmwwwu.

T, Super {30 kg POz /ha) + BXE.  1.48 }5.*5@ $.55 0.22 0,25 0,25
Ty,  Super (60 kg P0g/ha) + B Y.H. T .60 1,60 1,69 0.22 0,22 0.2
?,  Super (30 ke PPg/ha) ¢ no RLM. 0,96 693  0.95 0.21 0.20 0,20
T, Super {80 kg POg/ue) » mo MY.H. | 0.96 G.9¢ 0.95 0.2 0,20 0.22
Ty  Uliropiwe {30 kg %%7"”'3“‘* P, YN, 1,40 1.45 1.45 G219 0,23 B, 25
T, Ulbvaphow (60 kg Pglg/fia) + FYH. 1,60 1,64 165 0.22 0,22 0,22

'»EIT ﬁl'ﬁ?@m?ﬂ%& {36 kg }?295/;3&) &4 "m ?-Y.?ﬁ. 9095 QDSB §.93 0@35 ﬂ119 ﬂ. 21
Ty Ultraphos (60 kg P0 /m) +m0 BN, 0,95 0,92 0,94 020 0,21 0.2

By R ulfe slone . - 1.40 1.45 1.50  0.22 0.2} 0.24
Tyq ammm ' 0.93 0.54 .94 0.2 0,22 0,22
6.Dv 0F 0,05 level 8.028 0,012 0.093 5.8, 0.014 0,012
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ﬁamxm g g&mn in %zm ig,’bla Xﬁﬁ.

m &g&g xevmz ﬁm& ﬁm mfwia mﬁan
@ﬁﬁmﬁ ﬂﬁﬁﬁi&%@& éﬁmﬁg arop ""&‘ﬁﬁ’ﬁlﬁ. addition of
farm yard manuve helped to inerease the pevcentage
of ar@aig z;gz.ﬁzm in ﬁzm mi:é Eig&;ﬁﬁ@gﬂﬁm
 Hedther the fows ney ‘!5‘3‘;@ Tevéls of gh&ﬂsgﬁgma Isaé

any signifioant effect in iﬁﬁi’miﬁg the organiec
sarbon we@ta@ of the gﬁﬁ.. @ﬁ?ﬁ@i&kl& inwesasg
in the poroenisge tsf a&gﬁﬁi@ covbon wom obeorved In
‘the treatell plota Doth in the laterite soil and in

pond.

The 8sta alsy Kﬁ%ﬁﬁ; ihed the a?gﬁaié eavhon ‘
per oont regoholl 113 naxisum at the olsge of the -

nmawest of the o¥op.

%@s pd of the 'mil:»t wea ned influenced vovy

-maﬁ i;y gmagsm%m mmﬁag. Bt a mﬁu&l inerease

" “4n pH wee noted with the lspoe of corop mwﬁh m& it

‘m found o be mpxisun iﬁ%ﬁ’iiaﬁ}.y after the crop
'ﬁ%@ smg@- %ed,  The dets on gﬁ c&’i&aeﬁaﬁaﬁ ie
prenen e.zl in @a’iﬁe E}EEXX. ' '
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1;5% vk z‘*mxez-mm amm m arowin

_mﬂwwmi&&dﬁmw&’wuwnﬂwnwwm»wwwﬂmmwmmmwwmwhm-wmauwﬁuh

pi a%:nsmwssmm

| , | " Iaat@m%@ ;;z,i - s;.%é o
Trentzments o o ‘ " o
451:}3 :3%“}%}3 At 45 th 9%?1 L%

mr t&w MW@M | a& aw hmvﬁm

Ty amw €3ﬁ3 kg waﬁgﬂm} + B 1.8, 5.0 gs,g 5.2 5.8 6.0 6.2
T, fﬁu;;w (60 kg Py0g/be) + PoYabs 51 5.t 5.2 5.9 6.1 6.3
duper {30 kg PoOg/he) 4 mo FeXeM. - - 5.1 5.3 5.4 5.8 5.8 6.9
gper (60 kg POs/MB) 4 Mo BXM. 5.0 5.2 5.4 . 5.8 5.9 6.2
%&5 C Ultrepins {30 kg ?2&5/%;} + Fo¥olle 50 8«2 5.3 5.9 6B.1 6.4
Ty Ulirephow (60 kg PO/ /Me) ¢ RYH, 0 5.1 5.4 5.5 5.6 6.1 6.3
Ty . Ultraphos {30 kg *‘52@5/&:&3 b o Fa¥. M. 9«7 5.3 5.4 5.8 6,9 6.2
Ty memﬁmﬁ (6@ zs;gg ‘*3.&5/’21&) ¢ ne BTN 8.1 B.3 5.5 | 5.8 5.8 6.1
Ty BV slone 5.1 5.2 5.4 €0 6.1 6.3
Typ Comtwol ” " 49 5.0 5.1 5.7 5.8 5.8

b -
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DISCUSSION

Phosphatic fertilizers gpplied fo rice grown
in laterite eoils of Kerslam, have inverisbly menifested
.ingdequate response. In the following pages the
results of the gtudy conducted with verying doses of
different phosphatio fertilizers epplied to & typiesl

laterite goil from Patbembl sre discussed.

In ovder %o have & better sssessment of the
compl ex séil factgrs governing the svailsbility of
phogphorus in soils, the tréaumenﬁé were simul tenecously
repested in send culture alao. Since the vaxiaﬁiéna
in the sveileble phosphorus is e relisble indicetion
of the potentisl cepaselty of the moil for phoaphoyus
fixation snd phogphorus sbsorpition being the indice-
 tion of ite efficient utilisation by plgnks,*aﬁtempt
has been made in thiﬂ.inveatigation to sasess the
- effect of epplied phosphorus on the sveilability and
sbaorpbion of phosphorus by rice planta. Azﬁemn& hﬁa
alao been maﬁe %o stady the rale of fwrm yard nenure
in m@@zﬁyxng the. adverse %o;l‘faetors sflecting the
aveilability of epplied @h@@ph@fus.an& i%gbcénseguen%

effects on phogphorus nutrition of rice.



Auvaileble phosphowug in goil

Identical with the obsorvghions by Patel (1963)
and Motivemsni et gl (1564), in the present atudy 1%
hus alse boen observed that the avaeilebility of
phosphoruz inoreased with incvessing smounta of sdded
phogphatic fertilizers as is cvidenced by the resulis
in Table I. However furthor additions of phosphorus
conld never inecrease the sistus of $he mveilable
g;ﬁaagizéms in the moil as the lower loveleg could,
- indicating that the spplied phomphorus gets Lixed
with iné&*miﬂg lavela of phoaphorue application,
Even the Higher sitntus e«i‘ svailatle phesphorus
thyough Tertilizere is only tempovery s ovidenced
by the fact thet this ineraaned svailable phopphorus
 gets fixed immedintely. Similay reporis whore the
atatue of available phosphovas docresses in course
of time in fortilizer 4tves'ed plois hae been
vaporied by Bred £ield {1952), Sreoramula snd
Herigkulandei (1963).

o  Appliecation of fayy ysrd ﬁsmm et the rate
of 5000 kg/hn eontaining 12.5 kg P05 has rocorded
| & highey atatus of evailable gmagimzms- in the soil
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than for the trestmenta of 30 kg P0y/hs spplied
%hr@ugﬁuﬁegtiiiz@ms‘ The capocity of favm yard
menare in making evailleble ithe dovmant vecerves of
s0il phozphovus hsg boen roporbed by s number of
workerg among which sey bo olled Hidgley snd Dunklee
(1955), Pwstorfer (1955). Dhe possible mochmies
by whish the fova yavd manuve inoveasce the availabi-
ity of spil phogphorus sy be oithey by %hé sobion
of ﬁﬁé in ﬁ@iﬂ?iﬁigiﬁg @h@ﬁ@b@?ﬁﬂ sompounis

{ Garvetoson, 1948) or by %&e~f¢i&a§?ﬂn of s
enlliolids whigh fﬁr&_a;g?&%e&tzgg conting ovey the
eﬁllﬂiﬁél acsguioxides thup voducing the phosphorsg
fizing @ggaeiig of %he zoil {Gnordey =snd Neloon, 1535).
The ecil uned fﬁr»%ﬁe_gv@seﬁ% aindy conieined & high

gesguioxide content.

The intornction betwoen foyas yard monuve end
vhssphatie far%iliaers et ite lowey leveig in
incresging the QVgilaéie phagphorin éf the 20il in
the precent atudy also indienltes that the efficiency
of loweyr levels of Torsiliger phosphorus could be
inevessed econsidersbly by ihe mddition of fare yerd
manare which will Be amyerier‘%ﬁ spplieation of

higher levels of fertilizera. The above obseyvationns
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tims tend %o point out %ﬁs&% $he lack of vesponse o
epplied ﬁmfmﬁi@ %ﬁiﬁ};i}ﬁéﬁﬁ ney be dae to the fach
ghat the fava yavd menure is neusily epplied zlong
with the fﬁﬁiim whieh ‘ﬁ’iﬁ iﬁ%ﬂa"@zy increazas
“the aml@ﬁﬁziﬁy an&.

Thom };:;\ama g’ﬁaﬁ&j Yion

" Pota perisining ¢v the uplake of phosphomis
by the vice plante grow in lsterite soil se mell s

" in pené (Tsble VII) shows that with incresse in the

_eontent of svailsble phoaghorus sn the eoil there wao

s eorresponding inevesse in the sbsorpiion of
'yhaaaham.' The apinke of phogphorus %&iﬁg fovoursbly
infiaenced by %@ arailnbiiity of thie m%x*;.@a%,
evidently the fgotors mﬁgmﬁi‘ﬁa for the laeck af

" yogponse for spplied phosphorne might be mainly thege
that ispede the evallebility of this nutvient. The
,‘i:&mefwia& effeat of @g&m vle ym@?@aﬁza on +the
uptske of tuis matrient is not howoever adequately

« ﬁa@ixﬁswﬁ in the yield., It is ccen that rice planis
grown on send have giveﬁ inﬁt*easm{* yields with the
-@piim*&iam ate phesphatie fertil igers. ﬁhia :lss not

- the ecnme with lpterite soil in %“"‘ﬁ.ﬁﬁ, ‘t%;@re i vather
a deerense in the yield of rice with incrense ia the

shgorpion of phosphorus. Pevsumsbly the plents



grom in laterite aoii hava sbsorbed phosphorus in

- excens. of its normal requwcﬂent fron the reseyves

-of phospiorug &ewant in tim z2oil. I’{: needz mention .

in this ecsmwetim, that suoh dorment vegerves of
phosphorus are negligible ia esnd, This therefore

, e:pigins the &iwfg&éce ﬁg vogavrds affect of

_absorpiion of phomphorus on the yicld in the two eoil
typem. ?S*ﬂét ﬁi:gwﬁﬁz- shaorh ﬁmmg};m High pYDROY-

| tion af @z@ap}mmg fyrom ﬁm% already preoaand in the

‘seﬂk ham been shown by Bear (1942). Similer

f:%ndmge? h&ve alan heeﬁ mmx*‘%efz by Fried and Demn

‘ (19%),3&@_ nki ef al (1958) ond Goswami et 1 (1969).

The above @s_baervmi@gm ﬁiﬁim% thnt zorve than
‘ 'ths gvai%zg’iéili*&y of phosphoryus in 'i:iga goil aﬁé the B
oinl quentidy of -;héaz;mmé aheoybed by ;alsm*i:a the
factor thet governs the vesponse of rice to aw:i;ieﬁ
phicaphorus #ey be the opiimun levela of the nntfés.eiit,
'ear. tent m planis below and “hayené which Imk of

" maagsmaa ﬁay be exhibised. ﬁcc@r&ing o Vell oy {1959)
TeaponaY ts edded phospheras will be obt&ine& mﬁg
when the gwmz&’se_ge ok @hﬂ@;ghame es a%zaun "Aby the
leaf snelysie is 5.28 per cent or 1.&33. |
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Erisinsaoorthy et gl {1963) ;m% thio 1imit between
0,47 and 0.30 pov aems. N %@s&t‘z s&rs;uwm Eagm furiher

: ﬁuggea%eﬁ thak gﬁgymm @»11, ba anecon m@gm if %he
gﬁe&ma‘wms m%ﬁ% ia heyend i}‘,}ﬂ% ;;er zend, In t?za '
ixmgau% &‘%‘f&@? the g;mm%;ﬁma :%we‘ia in tg;alam:a grom
in the anemﬁa aﬁﬁ. ie beyend 0.28 per acont
if?e?ﬁ’ﬁﬁ@ﬁi‘?ﬁ ef %ﬁe kaﬁeﬁ“& ?;%;m l&ﬁ.@k of regponse
Bnay t%aa%f@m ke gfﬁtﬂm%& g i) %.u-t m@ astatas of

- ph aagham& {m i;m ﬁiﬁﬁﬁ ﬁiﬂgm@@,

%&eg meﬁ@aﬁt hea %maggx% out ﬂm‘k the mﬁ.&-
agﬁ@n of Me& dones of 3 gh&agmm dié not proface |
any significant effoot in me:s:@zsmg ke 3’:%&;5& nf
grein and @i:;'?'aﬁ" 4n the latevite aoil. =3 explained
earlier the lack of pesponae in yield may be due %o
the faot that the critiosl levdla of the nutriemt

voguired in the plant tissue hed been mel froa the
| -mﬁ& _@g@ﬁ@g af ‘?&éﬁgﬁaﬁ%& | gﬁ;}gﬁi@aﬁm“ of
@‘img?m;ﬁé %ed only helped o incresce the phosphorus
eontent of plent tismien beyosd this i‘ﬁw& ahich was
not at il ensential Loy econtriluting fowmrds the
gi&iﬁ af grain and girswy.
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o ﬁ&w féﬁﬂlt& of the axg@rimt have iaﬁitsm;eé
%;}zs;ﬁ tzam@ %%zss «*vaﬁahﬂ%g and sboorn tion of.
;ﬁz@aghf,zmg m the mﬁt?al nlo ?:ﬁs were *&}as; lwmt %?ze’
&%aﬁm ot mﬁaﬁ@ ghﬁ&g&@ma in the eﬁﬁ%’&l yia-kﬁ
: wm mffi;:‘iem&y high %@ ?ﬁﬁéﬁ the minimun rogquire-
meazzz% s}f thie m%ﬁ{sﬁt m'r ﬁmﬁéﬁﬁ? eron. gm&a&ﬁzsn.

‘E&@ mm% ﬁf availsble phoaphoras in the 20il wan

52 kgfhs w};ﬁ.ﬁﬁ uns fairly aaf?imea% 4o s&gmﬁ norzel
emg growth., 1% msy be mentior gé in thiz connection
that zocording to Ghone ot a2 {1258} snd Datts (1367)

- the phesphoran z*@g’niﬂease&t of rise lent ia compava~
tively low. Eﬁaﬁmy move the comtent of totel
@ﬁé@y%&gmﬁ in the ac’i‘i io ﬁ%ﬁéﬁ 0.09 per cen’ @@uﬁﬁﬁg ‘
t0 4800 ke/ha out of which 2.9 per eent ie., 52 £g/ba
_ﬁaﬂ in the av@im‘.ﬁ 2 foPr. %a fwﬁ that this waa

aﬁeq%xa%@ % moet %%se req@i@&.@ﬁ% ef %he orop 18 |
nufficient w0 show thet tho lnck of reppongs ‘o gsgzg;maﬁ
gwf»w@mma wen m},y dne 0 i% being 3)1‘%*5@‘% in excops
6f noymal ?&qﬁi?ﬁ‘é@iﬁﬁ@. _ %‘m dats zlee ohows that the

, g;vaﬁ&i;lﬁs ‘?Bﬁ&}‘smﬁi# wﬁiﬁm was oviginglly %2 kg/hs
some to S6 zs:gﬁzg ém*ing emg growth gs‘haae whieh agsiﬁ
come 0 fhe ze’ml @f 52 kg«’ka in the eonlrsl ;&s}t ut
the time of mgg-msi:, the %ﬁgaﬁmn boing only & kg
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But the ag%é on ‘the sbsorpiion shows that the crap

bed removed sbout 40 kg Py0g/ha which Pevesls that
more of the native phosphorus had become aveileble
during the growbh period of the orop. This shows thel
the crop had met its requirenent of the nmutrient from
the @oil, ‘bhe applied‘phoapborua, being superfluous.
It would thus gppear that the lack of reaponse to
applied phoaphorug is due to 1@5 being slresdy present

in sdequate smounts in the soil,

- VWaler logging in the rice fields crestes a
gseries of physicgl, microbiologicsl =nd chemicel
pxogeggeg»whiﬁh £avour the reduction of iron and
éluminiuﬁ phosphaﬁe éém@cundé. The golubilisstion of
'ﬁhosphates thraugh'ﬁeductian of'iéon and‘aluminium
com@aunds unaer an anaevcbic eondition render & hesvy
qn&nﬁum of the native phosphorus beccmlag 4anlable
to the crop a8 evidenced by the investigations of
Islem and Elghi (1954), Ponnemperune (1955) end
Miteui (1960). Fualwara~(1958), Shepire (1958) and |
Mitsui (1960) attributed the incresse in avéilabiiity
of phgéphbrug under submerged conditions es due .to

the hydrolysis of soil phosphates end increased
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solubility of iron phosphete and aluminium phosphates.
ﬂm oboervations on the avaiisble phosphoyus in the
praeezz‘t atady also confirm the fzaat *&imi* evailebil iﬁ
of phomphorus is increnued by kea;;ing the soil under
aﬂ%&éﬁgﬁ&& conditions. |

Similey reaﬁ%s move been reporited by Ssaidbey
{1968) =nd ﬁnseelm (‘!%ﬁ} in the cane of the rad losz
" moil of Vellayani. These sathore have further shom
that native phosphorus gets releaned o8 the growth
phase of the crop gﬁ?m:mas, The present. aﬁ:&y‘ Hmn
confirme these findings. The fsot that the available
phosphoran increszes with aﬂm&iem in the growih phase
of the erop apé;egés to suggest that “phosphorus
fixetion® io not ol togethor irreversille es hes been
stated t;sy Tisdele snd Nelson {1965). Thia would mesn
that %}3& pbmeamen of phospharus fixatlion zweii mﬂ; be

o gerions provlen g:f:teatiﬁg waceenaful ovop gxrﬂ&zehm.' I

The data in the present study slso indicates
thet the am%;s;a of available phosphorus in the soil
Cyemgine? plmost unehanged inapite of ita vexeval by
the. evop. This observation way sugpest that as the
svailable formz of phoaphorus iz utilieed by plents
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- move and more of the unaveilsble forns say be rendered
aveilasble for orep growdh. I£’& would tma eppoar that
move then the status of the availseble sheephorus, Yhe
content of total phosphowus may be the factor thol
inveriakly sffonts the veuponss of ersp % ndded
fertilizovs. Thong observationg elon tond Yo suggoest
the exietenco of en eguilibvins betwesn the minvallable
nativae phonphorns and the gvallable faras of phosphomug
prasant in the sodl, Poaailly the presence of this
eguilibrioe might help 4o meintzin the states of the
svailabie phoaphoras in the poll inopite of the ovep

vomovals

Gong tevam éxnmwmﬁm eﬂaﬂncﬁeﬁ by Bigar mrd
¥andal (1%5‘7), Eanpath (1@5?) te atudy the effect of
application of phosphorng 1:&%@ ghown that the ‘
rooponsy fo% fgﬁ‘xﬂﬁ’iﬂ}&ﬁi& aprliention will be obigi "Iéﬁ
oply in thoss plots vhewe phespherus bad not beoen
grriied Loy 2 or 3 yeove., This yesponse for phesphoyus
appiicetion af*taz* 2 oy 3 yeayry erepping a&w be ﬁﬁm o
the fack thet oither the &qzzi'!;imﬁm between availsbie
end unavailsble fora ie not mainteined by naimrsl
means' oy the native phospherus hao been depleted o
the extont that it ie aot adeguate %o moed tho

reguivenents of the erod.
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Theae aﬁg&m&ﬁm& ‘bring out clearly thet

the objiect achieved by the m_z;:mﬁm of phosphatio
fovtilizer ia o mein taln the atatus of the natrient
in the eoil 3 well ze to %11t the equiiibrium between
nyxilablie ad unaveilsbie Tovesn ‘ﬁi’ yhoaphorus to the
advan tage of ﬁi@ ‘Eroweing plonie. Thir rather changesm
the concept of f@%ﬁim? ag&gyiimﬁgm from “fortilizey
for crop® to “fortilizer for goil®,

However in the ssnd enliuve studies sigiifiemt
incvease in the ;ﬁei'é of grain was ﬁl&‘&ﬁiﬂaﬁ by the
‘application of phosphatiec fertilizers. Tviden@ly tho
séné gantsiﬁ;s eniy very 1Little astive phosphorue snd
Smiem t&a phosphorns mgairsssamsé of the pipnts had
| to be mel prinsrily from the ﬁg‘}:ﬁliﬁé gouress vesulting
in significant reapohse for phosphowua mpplication.

The wpzimue grain yield wes recorded by 30 kg P0g/ha
in sonjunetion with Lavm yard msnure {Table IV) which
indientes that the Marther sppliestion of ;:Msg?ﬁmfs
boyond this level had helped snly to increase the
qualiﬁg of the grain s=aé not the quantity of the ggam; o
Tho 1?3;@‘5 of responze for highey 1@#@13 'ai‘ phosyzmmé
oy slss be Sue o the fact that the enhenced

regiresents of other nutrienia conseguent on highor |
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doses of phoephorus spplicntion are not belng met
with Gue to the pmucity of supply.

Fhe date have sl shom Yhet though phosphoruy
application hes not been of much bennafid in inoressing
the yiclds quantitatively., the quelily of the gvain
ﬁ%& increased pignificantly over the control., Similay
weoul 4o heve siso been zégw%ee} by Panyesiveju et gl
(1954), Swreeramuiu ob st (1969), Mohsnkumer {1967).
Kair (1968), Suseclan (196%). |

Date presented in Tables 31IIT vovesi that
zz‘mamgf&im of aﬁﬁsmgm bheo besn sigificantly inovesred
by the sppilication of phosphatie fevtilizera, the
reanlte being in zaveesont uith the observatliong asle
by Williems (1948), Sveersmuiu sné Maviskulsndsi (1962).

Bolessiuw sbmorplion

Chavos Spgnchoz and Gozales Gracis {1956),
Sveeramcln and Harigkulendsl (1962) have shown that
 higher lLovele of phosphorus enbimnees the upizlie o

' potosping. In the preseat ehidy alss signifiesnt

inecresse in the sbaowpiion of notsssium with incvessed
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levels of phosphoras has been obseyved in the treated
plots, ' | |

4% seen from ihe vosulis (Teble XVII} the.
'm#ganie cavrbon fluochates duving the periag ef orop
growth, ﬁmdaﬂa‘!’: and m&ww {1553} have shown
that ouch fluotiationz ave gzza&img during the growth
of the erop. - In this stady i% 1s ﬁmewé:} that ﬁ&a
peréoniage of orgenic carbon was much higher in plois
tregted with the fare yard zanure then in the glnta
reemﬁng no :t‘m yard BoNure, I% woe aleo noted
thet orzsnic osrbon condend wans ‘?@z‘y high a-*t;” nll
gtagen in plots reeeiviﬁg form yard sanure then the
ploka receiving phoephatic fertilicers alone.
Howavor, o slight inovease in the content of organie
cavbon in the soilgs rocoeiving mﬁ%}ingtion of farm
mﬁ& sanure snd ferdilizer phogphorus over that in
soile reseiving only fovm yerd sanuve was noted. A
vige §n ovrgenic oz¥bon content a@naegnsnt on ssn
mglioatim of fare yard sanure siong with fortilizer
gmagmms weg yeported sligo by Sreermsulu end
| Hariakalsndsl (1963), Gﬁ@ﬁ@&ﬁﬁéﬁai‘aﬂ et a2 (1963)
and Ghooh snd Sen (1962).



SUMMARY AND CONCLUSIONS



ABD UOBCIUSICNE
& stady has been mafo. to investigate the
reagone for the lack of rasponge %*g spplied nm@ma

for vice in the laterite molls of Keralas by & ;;:sﬁ
ciliare experiment using laterite soil esllected frem
. the Centrel Riece Resenrch Station, Pattexbi. In
ovicy $o have 8 betier sssessment of the factors
vesponsilble for tho lack of reaponse, the experiment
. wes aimidtmesusly conducted in send cultuve sleo.
The matn findings from %he study usy be summavieod

ag wolow: -

1. & number of factors conlyibute to leck of
woaponse of applied phoapborud,.

{g) Pera yard nanave spplied slong with the
ferﬁ.&.im phoaphoius invariably incvecoes
ﬁ&& wﬁ:ﬁ apility of native g&ﬁﬁgh@l‘ﬁﬂa

{b) The atatus of aweileble prosphoras in She
 seil will be adequste enough %o meet the
me;ﬁixzem&is of the ovop. '
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{e) The native phosphorus bectmes available

garing the growth phase of the ovep, theveby

| auyplging %Im raquix*mmﬁ of ?;?w&pimm

| rasalﬁmg in iaaﬁe@xata resgefme %0 g;q;}.mc!

- {a)

‘pmaghams.

The orop rewoves phoaphoras in oxcsss of ite

o 'zaeqz:zimmmtu for optimus production. -

. te)

Ai;;nlia& gﬁsﬁ’?hﬁmﬁ éaas %sem uﬁlim:& ﬁa

‘ ‘immve the qualily of the amﬂum ag well sna
to mm tain the atatus of -s;zm nutrient in |

(1)
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