
m

r'

Y"

STUDIES ON THE LACK OF RESPONSE OF
phosphatic fertilizers to rice in the

LATERITE SOILS OF KERALA

BY

A. AKB AR, B. Sc. (Ag.)

;/ ^

(AGRICULTURAL CHEMISTRY) OF THE
UNIVERSITY OF KERALA

division of agricultural chemistry.^RICUaURAL COLLECE ANO RESEARCH .ST,TUTE
VELLAYANl, TRIVANDRUM

1970



I:

^'^2SI

rnmm

^^mmm*&}

OtftJESJ

s-etiBfSMa.3«.u0isi«aaB«
ftfa

•®1»W

TfTTll^s

;:\VU';i7

tm®8
.6.Al'J^S

C--V'

"b

Ji

4

fe-

Vi



IZ
Z

i';

fe
-

> H
J

© H
£§

O
IS

*
<

•&

£3 e
ri

s«

.'
a

<
st C
S

O C
f

g
f

P

d
»

s

I®
'

_
1

^

F
^

H
1-4

£
f t€

O I
;^

v
-

t^
L

!B
«

»

p E
» ©

©•

^
s

<
&

»

' "
h

.
fg i& r

r
^ gs

f

•^g
a!

o
ss

H
i«

T 5S
*

^
o

,

»
m Q

gi
H

*
^

^
O

II
I

fi
s
f

H.
^

#
p*

lt
ll

^
S^

-*
'NiS

is
im

g
O

S
rf

tJ
1*

^

it
i'

'
"•
f
t

SS
O

1
®

H
i

©
ef

r

1
^

•<
ir

f-
€f

>
«i«

5
"

-

S

t
t
'

m
!»

s*

b

<5
^

••
i4

»
J»

3'
a«

d„
^

O
I'

r
c^

s
*

*

iS
^»

ff
t'-

¥S
i

t
^

^
m

0
®

§
©

«
©

JS

tt
'r

•t
J

«S >
rr

O
K

-
H

j.

if?
3( i

.
o

H
'M Is

g'
^S

-
sa

'*
'

•®
S

«!
«

•© iS
^

'•-
1^ '^

E
gS

-M S
t

i S3
H

»

a
t

{•
A

S3

''1
>^

$
^

i
^

i
t|5

"'ti
i'

a
0

©
m

&
^t

s
®

^ o H
®

,H
s

^
w

.

•9
'

5
m

-
&

a
f
i

•O
fe

«
0

«>
>

«
®

..,
S

'
'H

s
^

Ife
»

«
iS

'
?
*

♦
«*

&
!«

•

!i
:

53
®

SB
l

<
S.

»
ei

?'
!

c
i^

S
«0

W
4

»
fi

<
3

P

S'
S

^
«-s3

JJ
il

# m

a
#

«
%

O
i

jk
?»

M
»

H
S3

«
*

g
i

•«
-*

'•

3>
IS

fc
i.

**
•

i
O ^

rf
«

4
n

a
«

«
•

!3
m

s
r

®
-f

^
IS

.
m

H
'

^
i

®
S

i
&

u
n

®
ie

#
ft

>
4

© #
'

es
-
p

i

IT
e
^

^
-f

f»
0

^
is

w
ft

j.

3
«

d

f!
5.

§
^

|««
^

^
a

^
£3

iS
ff

¥
k

i
^

.
O

:
.O

^
>

a
s,

^

st
:?

O
®

i^
h

%
s
p

<t«
^

§»•
ts

if
fi

*
H

'H
i

0
-g

T
o

^
H

»
^

S £f
#

'0
e
»

M
«;

>

l#
»

^

S
'S

"' <
*

.
®

<
&

m
s

o H ^
^8

H
'O

f a 3» & ® sa 53 0

l> o l©
J



••V
-

m I M

P
*

'
t

m
«

m
m

fc
l

& a

-If ©
S

i
©

•

•m m

.a
;i



INTRODUCTION

S-:



1

t
g

r
«t

i

s l^*
*. a H I « #

•

f
s

p m
i

•t

i

t

f

sr
e

f
I

i
^

f

« a

f

0 H
- 3 H m $ o



5^5

V

infem&'tiM m tQ tm momnrn t&T tli© tm^

Qi'we^pmm ta sppliea fls0%?!©s?iis m-© net

ae j®%-

A «f it ^

©snl^ifeit® ^t©- fls® InM- i>f 1® .atfliefl

im sdll#. ©»e mi&h S&Q-k&r. ot

pmtiml-m mm^tim, %n i&itm tm tlie

tio« ef iii?tiiTil,e asntiye^* ef fmm

m.miw.T&- fcms ^e#ii -ts •

fMs %# tMciiigl. tlie m-m m tis^.

e«ft»aii0xi4l® ia solaMltstof pMa^toma

er t&mmtlmt -^Isoisp'liolyiaie

«i^igpl,^©® wi5i©te: mm m^m hw '^m'^ ©s?-

•Js '̂ tlie fimtioa Qt }mss# ee3J.©iia «lii«sl fern m

p: '̂fe©0lif© ows?^ 'fefa© ##a^il63Eii«.

T®%' m&Wm' factor teist ^ssr ©f£i©s©y

©f ^pXi.€a p-Mnefevaa 1» to® wgt©r

«29aa:iti©ns is whi©!- I'itg®' ia g^a-wi. f&i«

mm tije of

fey ^©i.^<siag tla® Inn^lMhlm ^©^ricpliss^tea'fes!

to goltiM© |ii»9fl3®t© mhi-i&h is a »o"re



'X'

ft?

•=^

fost. -

siglit ®l9© iiaT^ Btimm

fie 'li.mt aWs

'% attaia tiie 3.i®i,tlag Im^M of ttiin mtritat fiPoM

iii®' lisi'teA miisaly 4it pi^esfl^itis ifi. tis®

»«si3.,- t-bet^^b|f Wm ©f pfeesplMJsms

"i5€i #ttt.

'fli# mBBmn fa-i' ©f erdp %

plaai*-to®si .^flieatlam btteg s<^ tise a^ei-

fcT -m iiit#ii'li^ti©H m 111© tnM-umi;m &f

®.sM trnm'^m OS: iist sf etfS.i«€ pliospnoinis la

®0iX «f S^ii.®, kmmly

1© Imiy# m bsttiiy an^encsstiat &f £ae%>r®j,

mlMr^

fliB-maM nias. #et forllt ia ata% te

fli® fsetoi^ #ositrilatirig 1» tfee Is.csk sf

i'#sii-©aa© •!» mppli.f.€ f&T r-l©#

la iat©:^ite b©'"J4*



l&t fmi mmmm ia

- %%m nf 'tsteitfteinw to ftie e©4l.

mi m: »%Bm^

m€ flf:«pti0iw lif

4, •; m« feSmm#© t^mpmrnrn m mm



REVIEW OF LITERATURE

.V

i



.

"x
%

I
I

I
I

a
^

S-

I
I

Z
s

s

s f

I
i?

1 f

f

#
^

f©
®

€>
I
f
f

a
£

E
®

1
1

1

S i f

s
.

%
^

i'
i

^

-I ti
t

g
g

«•
o

5

I
^

f
"S

i
3

«*
•

O
'

d
i

I
S-

g.
s t

% © I I M ,«
«• I

s
s

a •s. § n

i H t

S p,

3 I '•a
,

«
.

s* O s o H i S

I
t

"*
i

a
t

g tr
« W O
' g Sf
ll a 3

a
s

O s a te
J

t3
d'



'-^-%s^tj^m.jS.lira*sis^.©^Ifc_(9981)

•••'-•-I©

m^om^mMwm%

ao«-fmprx^'mmiM'

^0sni.a®%Qmsiio«0mi«a^B-s?i4^_«|mitf
i|s®«rnt^-fwm&mx

#iip-HGsa«i|.af

s%f©t^l-pJk®fi»^%-TO«l®

-"tiwrnmnm&m$:'q.mm^

f0-m^miiam&$mt®if©©m•

g'iii:<MdS9H«'^i^&^'i^^I"iS?.fsiisf-ii^bi0w

•fii®mnm^uj|ii©Mot#A#r'

fisifmMQ&^6mm

$0u&wmMQ^&m-isti^iKiasiSiiaj@©|d@jj:©

-iiw#•mmosSmm^tikir?.tw&

fsmeii8S©ii|itiimmfti»t€0%%mmw

ssRiimisledld|.'®ii|%fa%»i©i#*sssqmrnqm^^

;i;.i.njA

'"/>o'^'••



C6f6i)troupe#ca^iico
mA-^$0^mm-&psssaesia(iC6l)

%MsmM;*©»a-j:%©mi3:

.,•18m»-ttom^ac-fj:%m-sJEaaoaliiprfti,.

STI»«($C6I)

mm#fi:xoiiitfi©'g

mtlW«<>tm%»P«®9

g©lj;ia'riamnmtmte^A^s-M-

S'laa&j'CtC$i)saontM

•••|0t6i|•

CoCSi)'mrtmnmmAJt•••
jsm^BM%mw^•wt-•

ir?oe$0stioit.«0i|%fiigfwotfe.©©©ttsitsis'

.©naosi^scfi^j:q©latnioafon»fS.i:«>Ali^

•fe%l-iyi^,i'

nmmiimi^mmmM«#dMmfsi^t©

«0%®i|€»oiciKnittfSRts-nm%wf^mmi

Bssmmo^mm«8©i|»figt



I
I

I i
m

I
§'

I
"

§• I
I

^
s

B
u

I
s

i'
^

»
§

s,
^

»
'5

)

a I s

jjf
e

-^
,

.^5
,

%
P*

'

§
'

§
"E

A
,s

s»

i
^

5
»

;

I
I

I
I

i
4

t.
?

s

3.
I

t
l

% ?t> )»

s iS

^
IW

4
^

I
1

"•
S3

•
*

i£
^

«

t, I
s r

?
IS

I,

s

!•
4

s

I I" S ! a *
s

®
»

»
,«

>
sf

I
I
I

a
S

&

I
:

1
I

g:
f

..
®

«
a

I
I

«
I

'
.01

frf
»

p
.

I
t

^
§•

a
^

^
«i2

o»
-
*

-
e»

s
e

I
g

^
I

I
f

»
i

P
a

,
§ m

W IT 5 S
k I I It «
l § IS m 6 ««
s

%
3

«

C
»



•••rv

v'"

9

%> mmv^tng
(<

m0i f#18011 CiSfS) :pli0spl!0sfs© ia mi%& vm%

mi Mm tesse • »ssr

«si'ejEfeaggers'lion. ,' ^ _

®sii^ Jm^sciB' (tSfiS) -Mw«tiga't#s tii®

e#eii«p«t€# of tilt 'imwiQm fmmm ®iS. ta

t«§ fpra«ti#©a funnel -fclmt ^

gimmpMmB ^ tm m^. mm mnr&rt^A, to

Mm Wmm

w&m.ohmi^&i. iit aie.ia,a8 msSLt m it^ mmi^ •

®io CI960I s-»^3«?rtei that Im

'pB mm a3JW©r-tr-€ Is^a phQ^pb^^m

M^ysie- fmm. lmg_ tarn mmmrl'^ Iwr®

lFi@w* ' • : - '

^ (1960), 3»ts^. m^ BmSetevCl965>

tli« mt# •O't ts-mMmi of-apjilied fhsssplsiras

.fMii tlw w® tte $0 per &m:t of tii® a»pli€i

%ms £im& m mil. pli0»plmt$s

m& mly W !|s#r mrtt ef tii@ ^pM-ed phmp^&nm will

i*mmin te_ Wi^ smilmM# feSB irs tls# ,g0il.

Wsymfesai mrn^ C1S61-) m tm

tl^Mm. -of ia EeraO.®



or

"IPI^PmM sgisaE wm

'81 *9 1^ .Suwm »t¥«« f©%.©s>^^0W
^-pi^s© ®a,^at.

mmmt ^ Mfm'{ '̂ w^-
f?i^,-ii'#3# #&f0-

a'£{^ fssfj 1'®-^ ^

f,#|?pl .01^ <4- ©C

£«-g - C"t mm$- MtSMm, g€ -siio® %»tt saii;'

*t%&m C^siiil fBi s^,

*^wm ^sfpifs-^ m^- M i^-

f-p® mi% ii|' s^is^pu^t- s^wi^iio©^ reifisft^^ p^.ttosf ^

mt^m-m (SB&i)' m^' mm^M •§«» ($^61) tw^w^w

fBs m»&m vm HmBi) imm m

•a,#1i.®®a^- IfOP __^& mm&^^

m m n (&6t) t^' mM&MM.'p^ (ffM) pm

fmm scfe^ mm -^n mtpm.^^

"mf^mfS m3-

mm, %m^um «a.fif®. itw i%i»

•• gi@« swji- s-wt{ieeii€ s?y

^ .si©i:i% m% &miw &ttm

.-k-



•iT-'

s

'is?

' • > -,• '
// ©

(•/ -t:

•%
^ '•• UDfiA'?'

0*OTOtii 3?ttte.s ©f aM©s*pMoa«: 8u©fe will-

• iiidi^st© mn^tMng of tine r®43pil:ee®®^ta itspoasia 'ap^a tit

«0H m m ii©»ro# of motfply* Wlmm (t942)

tteat fsi3.w© oi mom ^ rm^m& ^i^ssi^hate

atteiibmtei tc! fatii flmtieft tfe© stil m» tfe©

• -te- miitX&lm^ 0f ^fi0siffe&riis attr«a% seii

tfeaf-large ^©mts f^iOupliO'yu© Cosiie^lsr.

fi3£@3 amilnble %t

M. @f -mmpmnm' 'Issth sni

M Brnte® cKis3.i «0ii^t"'rel>i3r ©x3.#t uwi^y soil,

eoftiit-iefi®, mt a#w-^ly of tk^ moU:

• la ^EsiF is ;iii tk© C194&)

3*©l>os't#i •tl5-6 e?sigt«i'C?e-«€ fdM# -aa-w^l s« tie-

ias-f^ale of |ii|«iii#Mi?s^ ia ©Qila.-

— lemr {1S4S) uains metlir© ©f

plK5«^fe<iWt 413. '̂̂ tl®s3.-ts ^Istslii iwi ••aaaamsil^"

fro;pfrS-li-!5.a #f f/r^-aBfeai^ts feesi ^teat ffeseit

• • ia tli0'S0-il..«-

S-teaif^ipa m& mmrn C1S4S> ia tueli* •iiiaisii m.

..tM fffset sf pk&spfesiM© on mtes

m in amiestioa of

"by 'til® mm Mt ImtM* tiis ai3»8or#tloii



0

" • ' SS-pWt ^ y!

em ss«^«s<ait€-ii«»^-ss

»4»#' - •

«i|% ,t«l«*iit IfiSII, W P'f^l«« ' • " -

m%t'mm^ l» m^^srn wm"«% %«TO»,
^MmtmAm m%),m -^♦n •

•fCtfiit) i®i»ii-

f# |.Bii%. i%"PF. WS® t-l»t« '©til.'

mB^mmn% '^^a#a«mti» m%mMM »ii%' €«-^&#t. _• , ' '- ^

-w 9m %mm'

0f ifuqjX^sa® 'fill..

Smsl m %T^M -l-ss »1%- 1S«--®1|

- -1*^ .d»sirf%^^3: 0il.% m %m: rnmmiiMm^

q^m^m ^afTO®#® j;» ##Sb%.p J.-pm «|. • . •̂ - " '

.. ._ — • ^m^xMm- • ' - ^

«f, m&m m^mirnmiM "Tcpfe .<i^isfra«9^-- wm wm ^

.M'^^m *sm'ei|fi®©tf€ jo w^sfs©# •ll-l®-- •

- '̂ imTf m |igii| _

. tf.w

Zl



mmpmrn-

CI

.jip•mmpmrn

.,¥t.mM»m9wm-m'S^9.

it«Ef%

t«•»%«fip

%«i.#jii©it.%m(m6i')WW

%a#d»«lgjips#

JO.m

mm•(§§&}WW^

•«'!Bii©t|^«i€"tl®©®l^-«ai^®»«»

fSPOtQ^lfm»%pm9WifaffS€9f»

mm©if-'

amm^^m

«;s.fii,iffs=©tiffm#ti%m^-m^

*0mmiSmm&^%tMmWm»&mm,

mmw^fitifii^m'$TOt«»i''®i%«f

,#tcpfiwii»j©j©^»»%s

•§Mf^ft-Si|%f#»a^i€e-flta©f

«©@-^|i08«AW®1IWOiiJ

m'%%4mm%mfw-aoit.»ii«C€ii

•«iimo^CtfSi^

-mm



tC
r

-m
.

n » m § m H

§ m 5 f
t

i
«

I#
?

%
0

•
W

i3s
»

m

& & I «
t'

-

c
* I

!» # §• S3 !i
l

1
^ ^
-

P1
^

SM «S i"
i

#
©

f
IS

53
H

8
»

I
I

S»
ft

ff
l

S
t

m

s-
i

I fr
*»

-
& m

I «e
fr-

m H
1^

I' a 1
^ I ©

•
3 s»

*»
&

SI

M
ss

fi
*

®
I. •t i ¥

* n f«
,

m m

lO
.

O
'

H & m i 8 i m S
I

«
»

s
&

.«
f,

i

f % S f # S
d O I? ft

I .i m 0
. % S ..y «3 £
& I §

itt
f

0

I a
•

H «t
s

O g" •ft

§• ©»
••

J
ii

r

«
•

H
.

r £
b 0- s
t

i <
f- s £? ft f «« I

&
^•

®
» li

. t| IX i- &>
•

a
*

» I 9

,v

0
#•

•t
s

m

1
^

ir
f. §

il
S

f

e H
i

i e
*

H § £S g- N
*'

M

♦S
f If w

^
W

0
«

®
E

1
t

« « if* <a
»

ff
li

» w H
'

.w
»

«
,t

W m S
i S 8 ?9 n-
J

®
.

I
1 &

s H o

s.
M

?f
I

? ft
s

S
§•

a
^ 2

•3
'

it
»

•

ia
>

o .13
^

<& {3 e
fr ? -*
i

t¥ P
•

K I

o
i



15

70'as »i©s?@

wes*®'aeSJ.'itoaee

c-oatiti«ii8» - •

fie I^a®i «it Siisls0tt#r tl9i4) aot^a timt

applieaMea fertiliser te the mM

reftaesa tim at &ota pii6g|>lioiiiB t©

Bi?lirmMm-iiB35) incaress© in

of -ff^mphtiTm whm sxipeicpMsphmt©' m» .

^itlea? '©leiie- ©y ia mmhsMut-kmi witte fmm

issgi«y@ -mfeh^j? ^hmi tmm f3m«i'© sleiis,

©1© aeil ipesetioa'ia anetlw ia,p9rt@Rt fg.Mos'

wbiels %li« ©f pii»iip!m«ig* •

t0 Mliugg C195$}

isi s^toas pH 6 asii' 7 la tfee of mltmm

S«^ m& Ct9-56) fsissi mx

' ls^-t«i?s?^at4©iyiMp h&twBm Mti'o^n mntmit m&

mrnh^ mi& ' (1Si5) m rn^mirn ©f mm^

•ssfaei® »# sTailsMll^ te 'telsmt se-Sa®

•a© ^srslatiea- mw .®lagle fsetci-s' sueli

m ©!r^lo- ss'&tt^, f3s@r fme-tieiis m pB ^iraSl'̂ ^fel#



ma.%%•p©A^0®qa(gS6ir)^f®

•Igsa^^0#%il;s@1%

yfssmieoimpim^ij:(oS6l)

m%m^m^qm0mM«i*whm^

8tf«©fssisJm-mm

o|.«tt»j;.itiBiiftat

-l%®s^jtmf£mMmij:om®iMt-ait{«eq€

00mGiB0^€o^asc^^mi&mw

a^piSP®t|qSBsqitf

I^mlEFW

pollmos'j©iiaci|«s^^'^o

©W.4.«i8|<ss%®iff

Ifm^n-^pum(g*fgsi)'Hoe0191©®ipiifjC

»©i'^UQawi^figoqdStifitft

at©ii|.(8961-)W'I©

•ai^eiiSse^ff^nea'et#ji.i5.iew

91



•©%muQ&M^AMmpiiij:•%©»Ci.S6l)

um^mJO#A'|:3^

f©gnaii?^mfi>$®apuoci------=-

•••••

^'§a^•4Q&^^(Ig&i)WP'^A.'Qia

•C9S6iwP"»®©q§)m%m

tug;'•:paii^fnaa#i•««ifp®5»€'

m%0imeo!|40c|̂<S^w|^.

•«cae^€sg«ltjpom^.^113$Q

4®,(mo%mtWm%m€mt?i»$)

as^isto,^-©M(§§61^

%%'SMWim-^ump^iftii0i«ig8£|i^'t^-aoiawc'

#Ami(tS6i).W.i»•

•»©ewa€#^

^%mpmiifiK|%ttS'^-«ll*siEs«©iijsoi|^ti|



(1f5f) Qpifiet' tbst Mmy

rnmm^ #f th© ug-^«

of iiesa m!& sda® %y ' , ^

©sperliMm'te»- in luirmi, ^

®l3g3P@ l>liogtMorae l^wls ST.t kg pes^ lie©t^© wiSTe

a®6d m ^espoan# to lij Ct9St)

whfxi. ^.,©-it<^- Mt tlmt •pfesptos^e wliffit ^
apfli^tl mitte »al;:ei-©B-^- liE®-niteogm

'; .m r#spci3^» t© p3'«s&«iag

of Tim*

• •m«©F asnfi Ct957) iii fiii« w'

S in #S.el# f»y first 3 after

©f fli©spto«# tot if»os .tis® f©^iytli 3^«?

mmMm i» yi®XS' mm

Wm>m. ^«l'2rsis» %li® po^lei^is^ for ^mt ^mT9i

' rnmsm m-trnimm- » Iteeasr -i?mp&nm t© €©

•' : • •" •" i#l«sftl'{1959) ©£

• (1960) -f^llacl ©fW mmnmm®

'"• 'Mw f^.o.0p?m%ei! 'Isii^ e??£i31tl©sa iii 25 '̂ ifsl-ii
\ . • -esaaii-^feei. In tM in Siteai'. fMs

fc • ' . •
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wia is s'g-poft^.

•% Mm mTli.'s^w 'CBsssfe, 13?®)*'

mmm0T isi gfsila yi®li alim ^
mm .attllei eloag aitogea fmmm •

C1S6®)* a® sis© feima tlmt wli«ii mpiiaiet

s3.ftTie# Isi tM ,yl@lis- Imt t'a« iiffey@i^e T?ttS-

as't -rnS^tl^m^

Basssl Cl9^t) tMt sn #f

plaotploimat ©w^ tli© _g.staai asf

r^mM* Mt fomy-Cl963) «'«e®s'a@3 a .fi'o#?esi®iir«

iaeyess# in f|€5lt s-fe'-lb# mte ^.4 |tom*3s foy

w«rj' potma 20. ?o\md9i.

.. •Cl964> i?eT:i«sria^.f®ftallz63P .espnyiaaat^

•ft% til© mfieasi Hie© MnmTGh Sts-fcion®. in s:©.rals retpsytei

• ijliat 'IMm -te" •fid"'"r@fippai«e to , iho«piwus ap^pli^tioa.

le'viewiag ism sf •

(196#) timtm .iJoil ie

mil&lmt ia fiosflist# yi©l.i s^espoiwe tcs tlie se«itioa

0^ |j!icfsip&st.:l0 ia expefisejS'tii

not l5-©

C19S5) a^ao

^epo^t^a, &sll t€i moasigaifiernt- s-espons© te
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Oy PlS8:^mB0S 01 fgB ITPtgB t?_,WOB

•mm% is 1>#iii^ Imi^ oa the yi©Xi of

gmin i^i ao-fe m tli© et iiatrimts m m

«rlter5.o;tt tm tM- atM&km »a 111© s^plimtioa of

ai?€^ nttM©3?o«9 to atew tliat

•sffli-efttlsn Sea©# -»f jjlaossplso^as' mhmce

«pl!^ ©f •ssssy nuts'leat# esfeemllf ultrogsn,

•filXi«*S- C19$8) foma tiiat'plsosftsoytta a©fieieii©3r

40g»@3^ei. aityogen ia stag©®'

of g^wm of-ifoots sa« etoo©t», fliQisssii ^ <1951) ^
i^baatmtei a ats'eel; »itr©g«» i«

%nmo%\ <1952) ffee^lsMfas ^

On^ 0'6»®9i WSMS is€ic®Mosi- ©f tti#. of
^fmsnmmm applied.

Iswtoa la (If§2) m'^eiaetioB ta, .

p^tE^alns ses»e«^t!ig@ ia wiim s«|3©.¥^Mc^»pfet#
^ wae to soils ^atniBiag si-a©« petffiitu

Saii3^sl^s5^ 3l ^ C1954) ©'bsewea -fciiat
iuoT&m^ appllcaMmi off pne^st^^^ipa®'• to aoil iaiS3?ea®ei



•^mmmm%mmmm%^

^ti%f#a^®^apip^^t^mQiiiMm.^

^CfS€i)F®®mmm.

mm%mmm^mm^

*mm^A»©"fAeiycs'tiiiteiieimw&^t•#%aamsiSs&a

miming®mmms|p»a;im%s«smmmm^mf^

tidl%i>m.3;3':|.tsfSuj£n^m(9561)

-#1.^-tesfiie^®ius^,3@s'€€

fmmmmCSSSI)p^«3!^oi.^mwm-

•UiS.^%m%u<mmmmi€m%i&iii|.©i-«©

#iqii'S®».iiMi8©«m-QW««%%««!aitsit^e%m,%pamoj

Mm•^©iiMis&jLm©fusS^is

B-ips»&imtuwi«sfsa#%m%um

ei-«et|tS#oi|sTO^og.mCSS6tWP'wmm^

XmrnM

,J©Ifog

«?#fBd$Q!^mmie&^4^

S8

'C^
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Ms isaa CltSS) '©f

pisiipp&smie by "ia^es^ing tie swfply 4^

soil..

Iri |5Qt' m^m'iMmt& mt. fe-o's*- seiiij.

CtSSt) femd M -

sftmfe© ,©f'P-^^pfeo^is-* • • •

S^ts CI959)

•fttefsfliat® ^ yesi^diis^ «ii^. plioap-^^a®
tl®@tt©g». tli®i aoa6efia.eim. ,

pMspiiste# • • , •.

Srsnrssmlii et-^ (t9§9) ^ •

spFli^satiofl «st pMsFtoi® •̂ %nes^^m&&

, tij® iii' ."Sli©

•Mffia* (1960) s ^mbiaistlea ot

30 |s®mmis sitegtii: m% m pssMs 0f_ «??4i
'f^i? tfe» ii^l«is«t.i©J '̂- Qt OTIS fi0li8. i«i

• tMlT -rn-m-^ 0f tn®: ©f rifi# :is»®l£ ©t ^
C196t) afplicat,iea ©f pljogfteimii '̂ oag witit

tei i&Jla#Bce oft tlie p^oteia,
esslei^sp o©at€!!it g^ais. Essifgr



#13,»w0s

•C89St-)

m^Mimmp.mw®ti#f•*m%n.m.

-•ftSismpt>%m%vim

si||.ts|tjimi^t««i|.l«

u%»-5®A.:e»6^eC-iS6't)m^m

•.si^;ii»t€m^.m-i£%tm

ij.mi'i.^mm&%&qbw91»T

wsmmmm^>sw^^s^eci^%pitii©^'

%IKIj:^ti»|!|i®©f#t{%«0j:'%p^€0i|

••mm&m^®plf%-?lo'©%,C'996i)I'lf«8-«P{S

's?i%,^0si^t

p#es#.ii©P!|.ts3%is©%-tiooqss^od^m'mixmi^&mi€.'

^©iytssq#ft^wm^'*®»1mMfim

Bmm^^xpm(tssi)|©fii3ii'ssi^"|A«Mpm

Sni©^%mub^$.

MMmj»•sie®i|«%nm'CCfSl)

\z

V-

,=^"



(t£U)®^»ot«®ii«iiamet«w,

tpi-0jpm.^^iH6i-)••«*»#«i

'{%%m&-m&mnSt)^m%
•."'••,•,>

@»ii©gsj4tSamme»t®9^

atXt^ifmses^1^0"tsfl%umSt

•-^xwos«>ww-I'®-^itcm%m-^ti©®

j©mAm&B>smvutmt^m%€fa!|.|mis..

§@-lg,.©l»®a",%«i|5.(tSSi)

*@|Bi|cfeesia^aclB8

mi%

W|^'TOm

®^l.%©T.«^€i^ij^.iE®€tis
mmg!|si^e^.toa«ssfl©.s^%is»i|faiaisi®©^

mC0S6I-)^^m-m$m£'

•9-Mi^09^|«^lS®iap0€iiisi|jj@#.fs^

&'$-$'̂m€90J|%^0m§mufC8|%s^^ns'g^

'$o*M&m'0%3^^rnnxm&'&m^"£l®»®a^«t
ties&m

ss

Vi'
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^m0 Ct9S3) ©fefiiea tfe® ayaUsbllitr

of in ©ml'siissi ampfi»pls©8plifiljes

mm ^35€i'ii?^fi0@j[sli^te ia ciff©r©ftt' »ol2.0«

fii#^ femia tliAl- mi all tli«? MQtlm steiiea stipes^MsJ^aatii

' i¥as-^lie most ^railsbl©. fii# iiof'®

s.^lE@a in fteiA »©i'ls tli!«a is ©i* al'k^ifi© mllBm

• ]D» -Uwm Cl95i) is a im

a©«® ©oils fomt^ t'imt m:i^©rpltD8pliist0 wes

la Ge^I.ciB, € e©a80E ia a f©w si'^as-

ea<l •f«S';siSKti& {igS#) fo®i€ m

iri^li- isritM tlis af

m^ •feissi© @lsg.

mmi^m% i%m$} iii m

a#i»g 10 aiff#swl |?b&®tAatie fomi tliat
S32sioa-to pfeosptet^ tJi.® M#ieet mi

Ifieiie wMtt m m 0#ssfcl plKssph®3!®s?' afiS
tl50 ii^ Sf♦ 23 ©1»ii#3P
•fertSl-i2i©3r iraila#® tO to 40 e«nt.
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'•"•#i «f©^tos||t»t#-f®* ^a»i©-a«

•i1ia;*0"'te ^e©il.» ®Mt-« «»f» wm'§mM^
ia-tt©W fi@.ll»*

" la a i mm

Ag®ip%®*a t1957) f®sa>4 that BUfGSliJwapJJR^ia ®®*'®
effeelav# ts® taato flag. »»« ttMic al«8 «

. greanap,«ffietoey to the 5« tWiaatf-) yesip.

; % ostoS aiffereal; Rsaycw sf ^tossMoraa

PesiJlte «stoteiaea '»««« ^ at Mil a««
r,m eoa«.»«»a «»l! Bapias»!»*p3s8.to saa w**®®
to-tn me«£ m« rM wtfs of tfe« eo«trr ism%m Bam

-Bw «® See 1961, Siste «« 19S«.

: Mstlds^y t13S3) wposW •»®s ysoest
I.«s»rwr o« Botti8»at«« awestwa-fetf ekamt>ft »««
of tm &eme- ferti«8we «?» sl^lirlcaaaar «a
Masiatetly betijes? fhsB aaptffSMBphate.

M & C®6«. ^
. 8«jaaSJ.ity wpecpsssi'tete: «»*

ta¥ dicrtclas pfcosptete su jilWial soil®.



sa%^f|d0i3i|€

si-zu^mmm^Vi^mw^

MWmM-UMi)mnmf^mt

&H^j'atss^E|̂;e«»as^?»^@fi%m0$s$m^wt€

^tm&m&m-^

»xq«#pw®e§mm&^.Qxm^m$&mw^m

-fl®i^#tifaftssSfiAeidsa^iljomr^nmfttiimnmf$&

•T!;o#"#i|%©%#«miiitKi»^xmm§3t¥I

j:omi$.^&im©-^afgSA

poowauijci;3im't^j.0«OT§.'f^»usn^toit-Sdoiiew

iitr's0

8S

eM0i^s0i^m^"SImmmmm:mwMmMmu

ae^f.soi%«otf«€«m%%;P«k.

ttim-%.1mmmjxm^^D^^is^its-oiiajpommQ$

jr©««!•%j©^V4M»AT-5.'S'̂5StiKi^-«wj

A

.^•

ifC
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aai ClfJi) •

mm% amiiallitty fe Fl«it# ttesi?lis»i@ in fmm

ya®i i® t© tfl s®»© .jBStan^s#

A '

a»K# #^feaets af »»tte UttV© mm

mfes'tei fef » ©f te.«^€ras«

©f il»8tMo3?a® ia- ii#J3.®

Sfi¥@&f«r tf4ff Bwm&m ^ ^ ft#) •l"t9\

gfmliiifeil.1-%' fl.Wt® ®li M®<6ti«t:s IfSS)#.
tte leJtti* 'timm mm-l'imi «te setiiai

©f matter to fMsflPiws aattltim ,f©tmati«i.

©f imsl# 'tlw mm^tmmm

m h«im ssgt^ilmiA.# toy ti»'

ttiat ^ #tf£i«p»3y selaia# ©©sfeim^B*

®fe«i®s a«lag fisit ^®siaa©®

witfc. ^rnmm tliaf ii;liltsati#a.^s'f _
,e©;a mm iiier©m»i^i W ia^t'fers'fcaoa et

. rnmmm mA 1f#» MiM&m 195t>»
siaie ^Mims lig« a®; ®i0li #ff-®0t. (S«i lailft®

B4tf 8e^M^ 1951)#

CIf50-1 to mhrnewwm tlist %mm&.
• t5i9»ft»i«x3 .^1jstoste tli@. aeeS fer



'•'•/'-^••i»»iO"8-4S#€

mmSmm$iOOtm-m'^mw

Wf©gBaa;©i^iis:fs^^ml#-»t(fgSI),

.•#««t|i®€m€$QIIT.

o#-|^0npsJa©Sipist?aQ«i&at3%%m©At-%^^3^^J|,t,TOm-i:oe

m%mmi^mMt^q%ec$q-ti9|%,wa-"5x^fi^-

f&AmmocCSSi)mm

fS0l#-oi€»-5i|*^taa%.M03

^.-fss®^<1fif

^Q't-^,%iiaf^osss^&^xmmmrnzm^m

ett,iei|Ae«i|C5:#Mmtmiwm@si%#to»m%-

•ni•sw.©93Lmm%-Bm

®-HI^wm(3160WTW©M

Hzm%^Wi®«0%TO-^1P^ssa^.®-

#JE8^•^mti4q%-pailMm®

sii|,xf«®je-ppft^T^iisjmx^QUia

%-tXX£tBT|SA®a:i|%«¥m%%^'m

oe

>-

#c.-



mm£§mtMMwm(tssi)m-^11

•iJ-f'l^enpTATpTift?dti».T^JL&tsts^osiasocisl

lassj:©%

f«EO^©8ISifaiu©Misas

&$^&^€lBmidmdm9AT^&m^

fgmoqii^Qild^jqu^wmn^oe^imomm0aWmnwm

p^BJ^pwsssa%.mi<iga!i4?i&Snsig.©qj:aiiot^®«|C|«i©©

,^.©1%(gs6s>)mtnmdmm

*m9..1^mm©flM^JEO©%«1|.SSGI|&|0-Ci4J'.G@«a

i||.|«pmim^q^o©g.

gsipiv«-r^^mtfoqt-aa®m'(OSSfr)QO^issic^

j^^'edwmE^mtrnm^P^mxw•

•utm^mi'^$&giu©l€s©^lino

0'|i|ig-i:a9^aasmfSifmjm$^m

•$QSQa^^SifcKlCiadlig^W|A-l©aa4

mv£<M|€is«8t{4^a?i|r

•(sgii)'Wf®"''

'''d^%:^^QxmBmH%pkmB.t-f«9ai>

iy^nsi^1.mmm%©@|̂:©

m,%mi%{$S6|)^sit'

•TPoii0%%tt|mWMQ^.©%ii9®A^a^maoT5.iia#«

9mSmAdMwj^u%mons^oaj^#

18

-ir^.

'^-

S'



"K:

inflmeniie wi m :p?0Seat .lit fss® mansti^

mii ,.^i»e3fil©sf1iat® mi •t'hB .m0. ca-ftp oMes^Tei . ths-t

smpe^ptiisspiiite effeeMw in mintng tl5®

Bh0rj?i»33pii0 w'teat of f)i© strmw,- thm fitm

^sfi on plid^pMi^is • Ia-di*ea®iiig

asomt# ,©f faisa mi?a. fesd iifir^ssiag

f Ii0»pl38«i4^ ef to' nt^m* '

Mjggsf: mom- m 'Tsb -mmam g'^s?H0Mg qm

tm soia m ^p';GB6Aiiig mmm muma cmw- mmms.

. It Jie-s- lc5iig .es^sJis^mte

in. ao tls wm^ br.i!ig tRe- fedrs?s,8^

ef so'il |?fefis|̂ Js©inig» M& ^ser^©-- @ini

(1935) Mg @@o:S'jpf Cl939^ timt tb©-

b©a0:fieii^. .©ffc!0*6 of af:pl.yiiig «ir@®.icr.aiatgri5^.a fe

mtlB c&til4 b® ©3CBi#iiniid. "fe a epR?>;iJ©mt4e

%hM meMsa 0f ani

i:M rn&mmjim^ns TB&mtlm tn pi Ymtm ©f

itt.fliisiaioa tliSS) fiia.t •earfeoiite aeid

i® e0ftsii»ri,bie .:tS,0iifie®r5eis ia. asati*^

s§,aie» but -tBst e^etytss little

aeties m soil misi^mlg in mM

32
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Ct952.) FoSatii- eut mpwtw ^

aiffidlam© In ®-®tl.- -i# gmmm^ M w%

ioBSs^ aai^ ^inistiois*

M-pf^ mi feeing Ct§53) otit

> tlmt tli©- mBtmt of 02?|piai©- in ©ail- wm

pssimirtly .®1.

Smmfissi^ ®aa: asletsgiis* C19B) a?©oei^«t m

#i.®ii.fi«0i-t -iae^ea^e lit •'̂ js^ea «©a%@iit- t®

,mS.B^ ia. .^^l©w asile.

^ A CffiS) tliat ©ppM-

#ati^ ©f rnm^m^. &M £mWL%mm ^

til© sv^iaM© sai :t.riaai© cjaflioa c©iit©itfe

•@f %he

»®fs©s. e| ja it954) 'iJa^ gtwn- m

Btmwksie t&# ap^latieneMp b«t»#€G fl»aplo»5i@, -

V

£©11^ t©m wiMt flis-sp&stie

in f©®t SeTij^ km€ luiieatei %imt

MgMS' tM- i©s@ of flioe|5liati« f«f^'liii2©3? iis

£f>T!& of tei«©al «» mt©3^&ospls$® fti glies? is



•g€!|.©aq.ttq®i%asiiaiiiyefd®iw12015.®^

»i:'|MeSIS^tsqiSQlitt-81|,1-mw'WP^M-

mii^%%%x^'mpoxasd-fit

^mm%m^Bts^m^Ii«8^M.%'l©

,%^m®$A^»q€»

ll©©©11%.JOim%smQji0S^®piasgd

^a!l%110gitf^miia^Qmmnt$m
.iiatiq.IffCCsSi>i«f

••m'aoqasoiiS3:0

S5l|.mm%m$mm^-ii^'jo

©J|q.MJiS,•mttmiixga^tsy^noid

tso^oiij:a^giriedmmm%.mtsot$«i©*£^tja_

q.iiig©-|;ji:ii^|isouam9»ii3i|̂^rj.«S|$.ptinoj:gii«0t|tIS0i|d-d-oe

•j;:oQ%.imoisf:

mn&mmim^'^'S

@i|%-uaa;|;Mi%.u%•t®%.®c£n^iim

•(tSSi)9

aoji3:0'03-^W®c>'®-ttlmm%

1^mssf^-EgoiKQ®-^TitmAmas

jeuQi-tssitMiseaoisir|:s|.s4i&Mitfos

P^-•%i8aj:o

t'g

.-C
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a©!a®fBmwkG^mt^-|.«|̂.-(I'tSI)f^of

-•m&n..«siiw-m^^mw«s®*11,0®%-

^-fpiimmmmS»m«®Bm^@ii€®Qi:€
lit»Il»A«§B&mmmz•«§«•#»

«»11®affs

.pirii

-''^%mm^

ft^e«£mm.i««0-»'P%«ti;#®as%

^sfli#9^»1%%«t%paA«»««ie

•All«e«ffpmmmMm^t

*m^M8iI®t«pEi»»«l.«iasoi€^Hoesmi®

^»aQf«l%!¥««•WTO*«>©«!%»

f9A«a«t®fCfSII1^1^
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msajsgioi

Plioaplm'bi© applied to riee groMi

in la-leffit© eoiXs of K&tAb^ inwimtol^ mgaifeet^a

•ia©fl©qttst© reapoiis®. Ia th© following pages the

i?e@iilts of the ©-feiii^ eoiiiuetei with VBi'yiag floses of

iiff©3'©at phosphatia feiftilisefe mpplisfi to a "trpiori-

l©t©3?it© soil fs'osi Patt^aM mse Sisoisaei.

In ©s'fiar to have ® 'b©tt©i' sesessffieiit of th©

complex soil fsetose goTa^niag the availahilitj of

phoaphorm© in ©oil©, the ti'eatm©nts were simmltaieomslf-

repeatea ia ®®ii ml'to© rf.®©* Sine© the T^imtioa©

in the ®va3.1abl@ phsaph0i?m@ ie a a^elisbl© laiioatioa

of th© potential ©©p&city of th® soil foa? pliogphoieiis

fixation-©la phosphorus shsorptioii "being th© iiiaio©-

tion of its- ©ffi@i©at mtilisatioa hy plentyj ^attempt

has hem mai© ia thi© iiiTestigatioa to a®sea@. th©

effect of applied phosphorm® on the svailahilitj anS.

aheoiFptioii of pho@ph03^ms "by fis© pl^ts. 'Attempt has

^so "been m^ae to ®taiy th© toI© of m^ms?'©

ia BOiifiying th©. Eiders© soil, feetors sffeotiag th®

a-railahili^' of '©ppliei pho©phoras it® eonseq-aemt

©ffeets od phosphorus nutrition ©f ri©@.
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%hm- tOT o£ 30 kg appliei

fli# ©f imm

is Mslfiiiif «rail®i3l,© th® ot

«0il |i&<isffi0m3s lias ^mm leepurtiiS % 6 ana'ber of

w0ie&®» naQiig' wMeli fe® altet Mii-glej Mtft Biaisle®

|19Sf)* fPMtofer'Clf55)» ®fe$ p&talble

h^' ish%&i fli® fa» yaril mmm*e- _iMm*%^jfm -feh© «itailsbi«

11% of ,s©il' pkm-plmmm mej Is® ©itli^r fey tlte aetiott

o-f CSg in S0l«l>ili8ing

C 1948) 01* tte of

eoXlciis Wisi^s m iirateeti-r© eo^%iiig mm %li©

eolloiiol a©g<j«io3Lii©s test rciimisiag Mm -^homMrm

4.. t±-^ng of (m&vQBr mi4 M^lmrtf 1935}.

fl30 molt for -t'he •§vmBn% fitaay ^atmiriei m lii#i

«^B.^ui©xi-tje esatcmt.

fla© iateractioB b©tw»5i mssui*#

p'hospfetle f©x'tilis©re st its l0w@i? leireX® Sa

, • . ~ ifiersfisijig til© amils'sl© pfeisfit03?ijts of ffce goii in

til® pwmm-^ si-aij slae iaiieat#© th© effleieaaj

of lowap IsTfla of pliosflioi'ua coul^ If©

liie5'0gS'efi esneiie-PsMy by m*3<lltic>a of tmm

si«aa3?e stiiua will 'be -fe a»pl.i-<mtioa of

m0im im^lB fli©. aliov© ob#ewstion«



"fr-.

^ list %
f«i?mim@»@ -mm 6mm tl# fa@t

fist' ti® f®m ytfpi.' a®»e i®' j^liM
te©r-®a»««

tte pl^^- ia lst»^itt: «• ^

111 0^i' ste«t ^rnimmmm in tii©

• m fJ»iffte»se- im rn^m mm

m esm^ei^afiag M&mm iii-. ta®' sf
pfe®s9lii-«is#' lietag

iii-^m»ee#'%y «railfi%Ili% M tM®

©Milmmy fft®- faetefi f« 'tlft ®f
•wmwmm^ Mt- sM^iea piie«ili©Mi» .si€fe1i M 1te«®

•ttttt- i»i©fe t%e ®rsilsfeili% «il» mm-«^S.«t. , m»
#f ,sv»iife%l'© fl»:^t»trii» m the

"ttt»« #f *>ii» i« a©'t ^ii©v«r ai©tmst^lF

S®i'if©s« ,4ft- 4«:

-em mm^ tmm -glir« liiey@a®4a€

-efpli®tl»a »f 'iplds^Mati© feirttliseys. ftai® A»
- ttef ©ii®e «itto isterit© ®0>il ia wMeli, ie

a .i@»^© ia ri«a« 6t »i©e- wim la mm
iiMiiifte»a. '
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gjKJiBi la soil Mir« flicsspl^inxs Sii

@3E0©®s-of its a^jmaL tton th« 3?©s©yT«£!

,pt ^i^Sfftaims femaftt ia -fh© It a^sds nm^m .

•ia -Ihi8 noufieetioat tisat of-

plospMs'a^ SIS'© ia atiii. '^iii thersfsiP©

©3^1ftiE» im& to0rg#ri«e as re'^i»ag dJrf#et of

plJoiipltfi3»a& oa.. tM ifs tlie 1eik> e^il

%P®s» flmt afeaorb m lii^ propor-

tion of gl^npi^ams. twm ^m^w. in tlie

mil. lias Himn mfmm Cl94f1. ilnilst

to# >©©a fSftea m&

i%S$2h jt. ^ Ctss®) m& mrn^rnl ®t ^ Ct969).

©fe©e^m^®a^- timt mmm tisigi

tli© ot ttesflieriia iis "tli© mil sni tfee

t\siati% ©:f •p1®0i-|5©s?Ji0 tt^ieeyfeei plaats^ tb»

fsofe« f&ftt ^wrae tti© resfcufr® ef s^iee te tttpll®a

mm ^<9 eptom I®wl# ef na-^i^t.

•^ateat isAstw wiQ, l#y0ai wM«fe. IseM; ©f

^©agOBs©, ssay be Im (1959)

"to eSfieS pfMSfls&TO® -"®fil.l

iglifitt tfe# ;pM*matg^« of m elioiRt %y tl0

1©^ saAfiaie' is 0,a8 cent i.©0e»
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^ ClfSJl fS-t limit

Ml «»€ 0.3© mw&%* , mme. mr^

•©«^®atei tisf »»ii0a£e« wai %#• iiii&^me«i@ if 1;Be-
i» 5®^ ^seat. Xa the ;•

tr#s©tt.t's%iaf tfe®. I.«ft3.0 1& ^m
In tl# oall "t^tS •f©» e«^-t •

©i' tM-e i's@&

sttrtMtiii -fe tm#. fel#i ©f

tfc©0ti®*is# in fiiiit."m«»it®«"" :

m^4 c»f

^ "feha^ tfi®

#aM©a e£ %mm &t :^mmmm iii tmM t»ta«i»

mw tffeetta iiier#mla# fM yiel-i ©f
imA- in 'ttl® S©i3.» ^

tii# Sa ia«

til# fii«t 'fiat tMs

w%0miM ifi Ummm -MM tli«-
8sSJ^ Mm&mm #f f^af

•̂mmp^mrn 'feft- 'mm twlf#i, 'fe i«e*@m®© tl#

«f %iMmm tfei# IwA mm

a#t at mw ^-^teteg ta«-

yi®i.€ ftf mi-
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file ©t. m». inmm^

tisaii' •fli0 fsafl ' _ ••

is Mm\ c§s:t»l, w^e tte .

dtsto «f pmmpm» m th& mmU'oi,

wm mern^mrn^- mm. te. w^m&m -Mm tetetos vequtp^

mm% ©f tM# am««t im m^mm. mm-. •

fli© -M t1i®^s©il wst.

ft ®aa te' wfpQi^ mmO.

tt msy fee menM-ts.ed la. ^ime©m«ii

%m^ •a«®j»Ste.g to ,ite0M ^ tiWB} Mtte ClSif)

fl® pl»Stli0^» #f ylsft flftBt ia «oiitai?«^

tiwly l9»* tl# «©stmt #f . ' •

•ffhrnplmmim is tkm -mil Im nhm^ ll*iS ©eat m^ws.mm

t# |8i© ©mt sf t«;f S.#. t 52

wm ill tt© air®iiiime t^i®. me. wan

ae»^ i*e.i|air©s^t e-f i@.

'imffiet^f tm ©'f i*«»p0a@# % ^

wae' ©Hy ^ ife %«iag la

ef mmM'ffe#.ists fto®-

ftespliQfws •«» S2

»&0# •^•|6 U^M

^ of St m^rn i» fi»t &t

•til# Mae ©f ^li.® ii®S.Eg ©Sly #
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Bat the a^ts oa tiie ©"bsoijptioii ssliows that the crop

baa I'emoTei about 40 kg PgO^/lia wMeli r@Teals ttet
more of th© natiire •phom^hoTim imM beeome aireil&ble

am'ing the gsjowth pei-ioS of tlis srop, SMa ahow® that

the orop had met ite requis-'eneat of the liuti'ient from

the soil, the applied phosphorus, being superfluous?.

It wouli thus appear that the IsGk of response to

applied phoaphorus is due to it® being already present

ia adequate amounts in the soil.

Water logging- in the x'ice fields oreates a

aeries of phjsic^, rfdcrobiologieaa. and ohemiogl

processes wM.ch fs:vour the reduetioa of iron anfi

aluTflinium phosphate oompoiiiida, 2he eolubilisation of

phosphates through reauetion of iron and glurainiua

corapounfls under an aaaeroble ©onfiition render a h&uvy

quantum of the native phossphorus beooiaing si-ei-labl©

to the orop ae evlfieneed bj the inveatigstione of

Islam anS MsM (1954), Ponaasaperum® (1955) ®na

Mitsul (I960). miiiwsra (1958), Shspire (1958) and

Mitsui (19S0) attributes the increase ia amilabilitj

of phoaphoru® under submerged coaflitiona ©e Sue to

the hydrolyeis of soil pljosphstes m& increased
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©f i^oa ptioirpiaiite- m$

fh© ©^etfif^-lioas <>» tM srailaM..# ia

i»ta% w^m- mntim %M thmt

• #f phm-pMmm im toy k^^iistg thm miX -

atttoBW#s^ eenaitioss. ' . ' '

Siailiffl'- re^t#- feisr# Mm r«fort^ W Sssiafeii^

CiMS) ^mlm ClS^f) to of" *»©€ loa»'

soil 0t "C^lairaisi:. ,fli@@@ asatliem- Mv© ferlljgf »hom

-fefeat flesihoraii ss. tis©- growth

pl^ii ©f erop f^i-ssiees. pyegmit-stiiiy

cmflfii® tfees© flJiiiit^. ffe®' f®©t tliat •fee, aviiilmM#-

plios^Mmis ia<^©^es «i^ ae9ireiee»- M tis®-grsw-tfe pte#

of %ia« appears aa^nt *tlio«ptos^a

. fixation* in not .iMsmrn&im^ m hm hm%

s^tea toy ®l0a8a@ Ct965}. fisi©

tlaal!' tii@ f^fi0stea©a of fi^tien ii®ei- not 1>@

® 0©3Pi«ma ^mp

' -me-SaiSi is the'.pa*$9fttit

tlist tk© S'tatag of -is tm @&iX

"•"""r^giaei meto^gei la«pite ef Its W

tm- m-m* mm

©•vailsfe3L«5 foms- pV^Qp'tm-mm is W plmt»
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sore mi -susfe of tto® imairaSlaM-® fesus ®&y fe®.

fos gi?o®ta. It -to® s^p©si?

tlim tfc® m^^n- @f tke- t^ailtM® tM#

©©atamt «f phm^'h^mm 1# Wm timt •

til©, ®b5p t#

tmt %»•,

#f «»• «i^tili«m %0t»g^ tfes wtm^Xrnyie

amtlir® aaS tfee 'i?niilsM# Mm^ .gf '̂ mBj0%!^-m&

in -ffe® «e»../ tli© pi^esene^.^f tMn

t^m-ililjr'iiit ®iglt "to tlie ©f tie

5BL©apii®3m£f. -tJi© «a"4i tesfit© ©£ ©»p

• . - •

l^fi# .®€

Mm^m Clf^5, Clfif) stm% tij© eJifeet ®f-

©f lise-# iili®^ tMt tfe#

wemm^& ptefSflioma ap®>M«mti©33 ®SJ1 13@

Im- -Wmmii M4 mt

t ©i» 3 ,sr#s^®, ®^0 tm

:^- sf^lrl^tlstt ^fti® S o-'jp. 3 ^®!a»- .6i®:®iiit fee i.110

fie fa# @.l%fet3e tie

mfi is aot mi^»feia«i' "tf as.lssi*^

avails' 'tfee- mstiire pHos^Mma- las- lees i#|sL©t@a fe

tte# tfeat 10 %o m©«t tis©

i5®opo
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fisss# •ferijsg mis that

til® seM^-r^ by'-lfe©- mi^trnM-m #f plisspfea-vi©

ias ii©^ tie tstaia® #;f tM© isu-|ri«at

ill M& lieSl m w^I' as "fe tilt l3'»tirft-|fa

ef pirnm-B'^ms te' -llMi-

^ 'ftis ratMr ©haR#<i»

til® • f(^tllia©i» fs^

ter-^ -for

tmmm Sm. th© smi, t^ilta^r©

i2i-^'@asi« In tM of' frsiii ©^%iiiei Iby

®@att ^n-feiiaa mlj amtiT@ f&osptoi"^

hmm %lo of tfee plgsits tosS

to-# ssrat Feasting

' la r6»p0a®® fer •mmllrn^ionm

ffed- g3?slii. f£«3.a 1^13'• W ^ Ug l^gO^fea
ia »i-feli furst yaf^ ^m'SLtm C^mM^ Vi) wM©k

inAi^':les tlm-S tli^- appli^m-feiou. »f |}fe>®pli&x»itii

• • h&^BuU teie lewl h€Lw^M -mHw ^ InmmB^ tte® -

graalii &iM aot tli«! af ^sM grata.

iei@ la^ ©f fsie lev^e of f1$0s|5ki^st

fe# iii© te tM fm©t that -the «a!toi«?©3
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^si-esr ©f f®i?© not'teeiag. sset ^

witli imft to pm€5i%- Qf

fiate to© ^Lm

»t Mm df ®ic^ iK i-iiei?^m®i!ig

tte® fH# ©f m# gsaia.

•fesH. fe<a'^®©i -mm -ttee 'Siailm*

^m hmn W Saas^imltt j|t ^

Cl9S4) s ^ ^ Cl9Sf)? Moftsislmiiss? CtS^7) »

laii? eas@i^m Ct9%|,

iM MM wme^ .

iifes&^M®a #f ai1ia,«5g@«. fee®®

ai|jlimtl.oa of pfeoapliatle tmtlllmmt tlm

•mmXM Sb- st«i «i# »§«

wiitimm f ss?©©3^mim, -^li iwst)*

mhmmMm

-J^ ©tor^ m& fimels (1956)#

S*e«i»ssat^ii mi Ct9i2| Sa^e %1mt

Mgli^y ©f pl3i>spfe®fms- mMm^m fli@ 'SB'tait# of

la tM fir©sr#ii1r si^ifieaat

ixi 'fela© aBgid^'^'iS.oa -of -^iijls. S.ii©i?e!i®#ffi
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K

hm bisea ols©3nrei la tlie ^ent«a

pl.©ts.

0giE^:ie em^teoa. -

•m -twm -TmultM

'^r ' ,^M*$ng tli# i®eloe ©f

, a^'Wtla, • (1M3) «1«5wn

tlifif stieli £lttet^sttoas ^ve t©0®fKLe feirta# -tM©

o£ -• In S'laiy it'ts tliat

fwm miQh Mgii^p in pl©^

ti'afttsfi mitH fas»- tfjea iii %li© pl^ta

r©0@iiriii® m fi^s y^t j*aassr«» Xt was also aoli©®

>° o»gi3iic - eoafeat -ma w^y mt i^J.

#'tag#3' Sji fl«1® t^tn tfe#

•plots pl^sptistie fes'Mlis©»» aloae.

How9-re»:j m ali^t ijst^eas# in mntm'^ ©f ets»£asii@

eia?>>©a in tto© aoila- ip^eeinltic eQietotnatlcjii ©t Stma.

ss^imsfe sad ©Y®3f tfest la

^ils mlw was notefl. A

rl»© Ar ^i^iboa ©oatmt <^ia#©^.ee1f on

«p]^iestl« of fa» y®r# »«»«!•© idtli

Ct9^3)» Gbisi^^^cfeer^ ^ J^. Ct963)

«Et^ iaK»s& Bm (19635.
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. , Imt mmli 0.wm. Ismafit. mmt t&fi-

3. of f«apmM.s©ra 'he»

isi«ar«m»e--i^»"«'too-s^Mea ©f €»tli«s*

% ' •'" • aaidi* .fiattmtd. po-feeeiiai.

#• m on

tti® %ii® a«Eiil«tom-t5f mi&, a^su^tioa of

3* 'mm fi» %m- ailing Kfit&

. trntillzmm tMm- ,t» tR«r:®a0« ia tijd

©eaimt t&e #©51.

6. ^Ii&gplasm# -mpfilmtto, iow set fest®

mj f#pi?@<5tsW.^ ©fitet -oa' ii©Sl f©»om®s,

ffe# j*eiKai<» o.f tie Iitis t!ia'»

' iilKj« -tfet w^mt i« W iSi© mppMhrntlm &t

plioirptmti^ t» sr^afea^e# ©f t&@ ®t

tMa- imtfiaat in, tli# aoii. as w^l m M^l'klng- tli@

arail^ile- m^ nnwmll^&tfB t^mm

of" ^hs>s»^}mwim -te- tia® -ft^iraatgt^ of the. ^owis#-
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