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mXt*? os content af se*ln

£3a* infXtimefc of phtopl&rus and organic
mt tor on cs&ein*> r&xtont of sty®#
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* vs£ .l3 b ic  ? a t  d i f f e r e n t  p a rio iJa  o f  
Sitoojr̂ r nao $ ? tw  and fs&ln
> 1 ^ M



36i

us? of nouwes

P la * . 8fo.

t* oufc y%m qf ejrp*B*»»*it &0 «bs$ 3J

<8* Ftitoet ot £ubn**g»s)&# osi
iskgsrHiiil* P tmtotfsm tn »$%% 57 «0A m

5 •* Eff*et sf otdomcgeaoe at* *svtsi3&te3# 
? in ss££ C3 fflife2 64

4* %£ m  m$l% pH 65 aasa 64

5* >:£t$Ct Q&gmi® SStW*p OR
71*14 ot $p&m ©»1 75 a*i<S 7*



Introduction



x jiy . t  ic iJ

JsGdfttf ona o f tfcn n*ijcu plant nut rl -ru o

jplftya j vi ai rola In tho nutriti *n o£ the rioo * JUnt» „ t ̂
rolo in p&o&iefetott la «u ll Mncm or*,* aoada s,ocool 
crE<fraaij* sfcHxrtfcov t'w J.£ fa £ a n t eo„\̂  fca ■vf  ̂Stoss,’’ic*£ ^
siutilt-un, auah f 3 itu ava ilw iU */ to „ la t̂c. ar*1 t v  . ^ *>

tonuu o' at© j  to o>. I& g g lj -j u"’* f * iV \s»3ta tbor a*-"
invoatl>  fercx « w  ~vwituud5It ttf t*oi y n its ant in tu
aoi'’ £* jtva; 0.C v  a ia i  ̂ nx***. or roct Jixf' aa

par tic*, j a^ao9 oqII rat ot^on* rai^tuf j  otat uo ? <taoloni o f

organic tivttar# s,aluoiy &sx.s» «n2 cduaJxiisa uto* in W  aoU* 
I t  'woul $ ft.-vXJQ " t KroCo*o# that gfcatur of tldo otai unt

in fho .soil con *&arll/ x  rjitsu an a t f i  u ^Mud of „ tc"*

noo^anav

(^ 2L> In pa t io  dLmr  ̂ v"t L o f rtarc*la tat 1

tltoa£j o^ortjd to &> ĵoor .n tofccl *a. av îlx/So P# nut
guttural *rjojscrP to apjdioafciJts oC XtoSiltortta* rtx t <20-

vot^ of © P ill flax. .'Oitic f^afelUr *1  ̂ u*' ti©ot o f < eropa

JCOJVJOU JCSl /3Q-5 23 and JO ** it CVKt ^1/4, Sotfxi up, ’ JlfS 1#

10T?K sftvo X) ix o a u o ?  tiian aoluolo ptkwr tato, * ^%AIxhm<. 
■qlu aps 11a- i to t& * call* c leap-* 1 jott irn £r c iivjut a ^nto
l!u>oluoX‘ i*̂  o* cduninli*' oil1 a a lo* un isoo,, Ov t_ • 71'-

qatutcr gB foi.’- i l i  JT -I*. ^ C 1 Vrf £ a I onMlt Ch»

tsjunt, o to arx ’a-1 t, ot x- fat. tva ̂  nctag*
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of roactiof* x&odtieta fome*! in tbo aoli t£*ieh» in turn#
ootv© m pe&untlal aoorco of available (bMgbocan to the 

pl«nt olfh pannage of tme« Tran© formation of o&Soti P 
into a**? nns AW  fractiono %m roleta<3 to **3# eiey# 

or$$nic flatter# nd&tgulcntiUten anl P fining oepneity of ooila#

fho 3»hnvi<mr of j&ea$h«tsj> in tttxtartajgoa aeiio in 

a a a & o d & y  ( S i f f d c o n t  f i s o n  t h * t  i n  t i p l n f U  s e l l s *  C M ®  < & £ £ < ! ■ »  
jcone* in teehavioar in of grantant profiting si^nifiotnoo 

in the jticn$f)ntn nutrition of r.ioo grown in loir land ooiln*
Ths* uniquo noil conjSifeionn crouton ^  ^terictj^ins inf luonoo
«* *  t ra n s fo rm a t io n  anfi a v a i l a b i l i t y  o f  b o th  n a t iv e  «r»3  

oty&iod gfioej&infca** rovaral %ot̂ oro law  ntudfeil thn fcroau-*
fectmfclen of $£?ospberua in ma!nKsrga$ irieo no&n arU they
reported that the noil oondttionn ensuing the inftnweonsii
of noil reauit In an inemono in ttai oontnnt o3 onnilnblio
Sttengfeeru® in noil*

Availability aifvl iosnd of ĥeephorsn in soils# to a
largo esctenfe# are itiflustiondl fey organic matter application*
&Î X;lcefci«3Fi of form y&ra saanure hoe been mgjertna to ŵtaancso 
thn officacy of sfteopharnn utillnotion nn$ oL sorption by
plants* ‘SMs may ho through the mfffmta of tho action of
carbon dioHidJ in neltabullmnj c^^sheres cssavMrtfeft or th@

A
fettustion ef j^qptaNhir-lc cas^lc^a Uhititi anew ewer aaoissi** 
Inbla by plarsto or fete fomtatlsri of htcMis ooiioido «tich
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toxm a sarotacfcivo coating war tlia colloidal sooĉ oiossidoo*
AitMeugli tha beneficial r o l o  o f  organic mat tar «g®>Xi©ati3n
to th© 6011 la known# quaitti'catlva data oti tha usdUiit
t o  «& ie h  ib ©  a p p lie d  £taM&&tt?iui t d l i  c o n tin u e  fe© Swooeu

a v a i l a b l e  t o  f i l e o  o r o p  u n d a r  s t f t n o i r g a d t  c o n d i t i o n s  p a r t i * *
©uiarly un&ir tha iafluanev of difraMit typja of organic 
o a t t a r  a g o  r o t  a v a i l a b l e * *  *\  J a i o M l o f o *  o f  t l i o  a s f t o n t  e * j  
pattMnt of ghô pfaectid trans£om»tic*i an influoncQA by Cyanic 
g s a t t a r  v l l l  I w l p  w j  t o  f i n d  o u t  S u w t  b a s t  t h o  © i m p l i e d  j j l i o © * -  
p h e c u e  o a r *  b a  a »&3 a v a i l a b l e  t o  t f c »  p l a n t  © n a b d U n g  b o t t o r  
phoajsharos isanagfsitaiifc in loiAand ric© ©oila* T&n proscmt 
i n v a s t :  i g a t i o n ,  t h u « »  m s  u n d a r f e u ' a o n  w i t h  t l * »  f o l l o w ! * * ^
Ct>jOCtlVv?3,

1*  T o  s t u d y  t h e  o f f c a s t  o f  a o f e a o r ^ n o a  o n  f c b ©  t r a n a  a c r o s t i c r *  
of ghcMipfcorua in riot* eotia#

2*  1b  a f c u & y  t h a  a f f o e t  © f  d L f f o r o n f c  f o r m a  o f  o r g a n i c  r a a t t o r  
and •dlSSamnz Cmm of p £artiliaare on tha tranaformation 

of aoiX phGestarua into different fewis under ^atorlo^sO 
condition«

To find out tbo offset ©£ organic matter onci girMgftQcaa 
on th tts&wwfc ©£ cetttawgoabio iron undar cobmcarfjod 

conditionj of u$© ©oil and

4* To find out asx& off©ct of application o* pine} ̂ unae and 
organic laattar on OP®**** and yield of Im&art 2 ricw*
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v n t i  r  u s e  m u

&'lsation of fortiltgar phosphorus into X©s£ soluble 

forao of iron and sluainius phosphates duo to soil reactions
loads to law recover/ of applied phosphatie f®rti 11 zero
by crops# In aufen&ŝ ed coils organic eatter say bo present
in the partially bonified fares and phosphorus sdnaraliao-
tion in not lihely to he no fast on in uplands* ^Ithonj* 
the beneficial role of organic sa&ter applied ion to u!» 
soil is veil knemm# <jue«fcltafciv« dots oo the extent to 

which the applied pboapborua w ill continue to becoae avai
lable to rite crop under euhoeroed conditions* particularly 

under the Influence of organic natter are not available»
* knowledge of the extent and pattern of phosphorus alne*
raliaotlon as influenced by organic agtter will be useful 
to find out hsw beat the applied phosphorus can be node 
available to the plant* % brief review of the research 

wovk carried out on the availability of phosphorus and its 

transfcreation in soils under tbs influence of organic 

setter is presented below*

se a na^or plant nutrient* fihosphorua is involved 

in non? vital growth processes in rice* i f  phosphorus is 

limit iosp plants fa il to grow satisfactorily and yields
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as* Hfsb fie® yields by P ayg&le&fian fat sails
hm& l»Hm cttrfbated to afimsSafloit. at **©t $#v#lep»?at *
esaites tflwsfe# &or# resistant to drought * protaotias af early 

f  Savsrtag and ripening by m*m of wMeti the ittfetfourrtbl*
1st tom e of Safe tra®ap1a«*&»$ !• mmtewtkly ca^utwd ec 

tteutmltod 9 tfwtlopaent of am* eeti*® fiUerins «hlcfe 
enables tie# plants to recover sot* rapidly and saere east-* 
pleiely after any adverse m& hasher feed vato

of r to  grains evin  ̂to higher S* ooRtest of t o  c « t »
t o  Stas# 1994)* ales help* to strengthen t o
sfcra of cert#I# » tots reducing their tendency to Sm$3# 
(AnanyscftiSt 19&D*

t o  pg&apl&m iuypt? «*sppr##g®# early nitrogen 
uist#£# an! prevents tt* s^itoul# of protein® fpm nilx*«»

substances« P&ttphoius is essential for the eynthe*
tie  of nucleic acids and phostphoiipicte * $3uoS#ic mt®» 

actually prosit© beading in rto®} a# i f  control® the- vsge* 
fatly# gffsrth through protein btoynthaeia and reproductive
grwtlt ttsrourjh fto e r  initiation (fngifeart# 19S^}* rfcas* 
phones tooraasM the ratio of grain to airsv m cereals 
resulting in greater yield of grain# F&eapharao is also
report#} to lapat* &&mm® resistance to plant# am it  
enhance#' normal cell developasnt resulting In vigorous 

growth (feitone el al« 1^9)* Fhattecharya (1170) revealed
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that %%wm&Ute increased! early tille r forn&tlon* & greater
part of which ultimately provided mm grains of haulier
eights
#@11#

There was early em ©yachrotious flowesto1 m  

Qthar batisfieiai effects of phosphorus tociudo tt#
oorii**fm atito  « f  new cells# proootton of rest 

cularly toe development of fibrous roots)# form tta ami
of seeds mxA rraim  am iwrataoot to the r̂ u-elit/ 

of erato*

a * !

dafcartojgto* aas$$dly tocrsatoe tffio availability
of native end a llied  ? e» compared to upland calls* la
lost toad ri«s soils# tf» vatar ma sold eotobto phospfimB
increase on flooding sad t* uptake by noa plants is ec&on&ed

7he increase in the availability of phosphate on
9tAon^»mi» of a soil was reported no early m 1 J&3 {' o’d , 
19&3) nertlaer# W J *  fSatagueM (1344) o^acimed that

to subserved ©oil the solubility of toil phosphorus increaoad 

with tte doveteaoat* of reducing conditions utaon iron
phosphate was ths ^©to conafcltuctfc of soil phoophonio * 
Chlti <1 d0$-5<3) observed that the anount of water solubto
phosphorus tocreaaed with tih? (tovalapcMHt of reducing
©oodltiap to soil* t*1*issllor ofeaorvetlons have been reported

2g**a at m# (I95t)# lo to  tod ulahl (1^54) strict:
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(1$6k) 1-wonl and ■'His (1"X55*)* Smutfc end Oh^ttsrhsrya

(1 162} etudled the trmgf motion of phosphorus in rlee 

soils of Bengal and found hat the to t?ss m increaso y*

64 psr cent la available* phosphorus fJW planting to lllar** 

i&g stage and a gradual decrease of to,’ pro-ftoerln^. ataga
to the orlgimi level# «bey also Observed a release >C
about 6Z'j *sg j*g3u/ha fron the oineralis atioe of or;ant^ 

phosphorus lo the eouroa of a rice growin  ̂aaaum*

However# ouboeî eoce does not Invariably lead to 

an increase Hi phosphate solubility end availability 

(Panisissperuaa* 196$)• 9 «w »tl factors obviously affect
tha release and re-ClKatioa of phosphate in a flooded sail*
lie pointed sat that phosphate availability say be et)ool«

derably reduced as a result of the precipitation of  ̂c *\

In the o*ldia#d rhizmpher© of the rlcc roots# :V*+ ioo 

la ojddioed to Fe** and eooblnea with the phosphate ion*

!3rooehart at si# (1 (& 5 ) observed that Hoodin'
significantly increased the availability of pfaoaphatQ in 

rice soils in which free Cato* was absent* ?areacheo3rn lao 

(1966) noted that availability of phosphorus increases
with flooding doe to ablnbtHsafion of ferric phosphate
to ferrous phosphate associated with a IdMerlnr of oscda-* 

tieoHrKSuction potential of the soil* ftahspatpu orU
Patrick {I06.h 1971 > stated that available* so il phosphorus



s

*tm  hrn&m t o  im m w w  wOnm a  s o i l  w a s  «  f* b e
inopaace in wafcai* soluble pteos^tons baa been att *?!&#©& 

ts> t&e paleaao 9i pbospfeeras trm  opgsnlc natter* Qjritatmrt:!
and to* (1973) paporiad ttsat w a t o r  mh$ste ttooapbato 
iacmusad in a ll sail© ^natally with tfc® parltd of ©«b*
a e p g a o e a #  I s l a m  a n d  l&tm <1 J?$> f o p w M  t h a t  t b f s  c c n t o n *
t r a t i a s  o f  w s t s r  o o l i & a a  p b o a g b a n a s  i a a r o m c i  t i p a a  s u f c o e p - -
gaa©«» paaotesd a matiwsa and tboa dacrtasofl« tlmtel &&J 

K b o n  ( 1975)  p s ^ a s t o d  t t a a t  t h o  a v a i l a b i l i t y  of n a t i v ©  s a i l
phosphorus in acid aaila fneraasad o;5ppeo4afely eanscwnt
t o  c a n t i m s o u s  w t o p l o s g i n g  *  C b a t i ^  ( * S 76)  n o t * * !  t h a t  u u g i a r *
sufeoappenc© opystaHlsad trsn phosphat© tends to <te\~&
into colloidal irma pftosuhatG tferou#* a c tio n  aru preci
pitation pasnltlsjf* in its  * * i © a f c o r  availability#

t o w a r  < 19? 6>  f e a s  p u p a p f c s d  t h a t  t h e  i n c r e a s e  I n
av&ilabia ptoaaphoros m  m&smt%$w*Q of a soil could bo 
attribute# to tbs fo ilswing oec&MBlsaai'*

Ci) ralaaa© of ° from ataopolisafcloa of arranlc oatie-,
C l i )  p e d u o t i a n  o f  I n s o l u b l e  f o p r i o  p h o s p h a t e  O  ^  \  *  2F * »3)

to tba aore soluble ferroua phos$h&Se (Fa- ^ 4 2̂*
(Islam em% L’lafci# 19S6 }$

(iH ) yeleaaa of oceludsd pimphats by vaductlon of unrated
fawic atfide coatlnp (^boai and .Taejon* 1W * Sinbapâ ya,
1366),
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C i v )  mlm wGhmg* b ® t d a y  a n d  © r g a a i e  a a i s s s  C  a a s s c i *
1«3^)9

M  448*OMMMMSft a? |jt?©a$iafcr 2rw £©**1© end t&uolniua
pk&$$M&m by ©fgatti© anion {s»y«at asfcS *1Xlta» 1964&
r&r4«X and fSwsdal* *973),

Cvt) inortas© in aduHXtty by hytodlysia art
and ^1 caused by the lom&ae& pK saejtsgtmy*
tag retetioa ©f ©dig uni atrensly act.! a&ls 

£ :?maBpa2»gaa* 136&)

(v il) lncytaa© la aaiubiXliy of s&ospliatt a a ^ la t^  with
t f c *  d « © s © g & &  l a  p i :  © & w c © d  b y  * e e w g i a X a i i »  C &  3 i n

&L*

e&X©az*$ti?* sail U'aroaaparaat» i963f *&&» oaJ Haftdal» 
1975)# Xfras© aMbantaos my &#t all b© tapartaat ©ft
any ana tint or wader the aacw aittiofciatt# nature
and aMQaltud© ©3? ouch iraasf©matloins are M toaetd
«sn* by tbs? nhtnteaX ©har&©t#rlsties ©ff th* aailn
tbaa by their rt&ctiQn*

i &ngh and inhaaa&n (197$) ©bttined an imt&sm in 
©srai 5atol® phoephsama aftar 10 days of t&cubatia© wbta ©lay 

Xsasa acid eat la with $8 S*7 and ©vfttnic ©&£&©& 0#̂  wart 
fctpt water!©?'**!* *bey alas rtobrdti a daeraaae in «tvai*> 
labl© pfeatpbom* ntta? S3 daye cf intubation# .bhcmti and
âtnalfe (1 ,77) ©bsesvtd tint on attoes&motf the available r

lacreaatd ta*ia •* the flrat 29 t® 53 days became s>£ reduction

r
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of iron sad tMu ânese eotapouadSi, afterwards there vas a 

deereese because of the palpitation as phosphates« Gin h 
and ftaoi (1917) found that available ■ increased durXn,:: 
tillering »ta$© of vet land rice and that it  tended - * 

decrease after that steep* They related in© increase in
avmiX&hle p in ell ~hiXy etid soli (pH 6*61 to a deeretie© 
in F<*~n and Ca~' consent rht 1 "sib « "21* decrease in evailafcie
P airht hi4 due to the KY^avnsbXtti of aiU Ca~', %tysl
end Venkatarrnmyy® (1$23> reported that soil solution pixw*
phorus was Influenced aXi: htXy# by submergence and increased
due to the addition of fertiliser P* Its c-aoeeatration 
vas about 2*3 times sere in vet season than in dry season*
re sard less of the fertlXit-er application or tlno of stib»
mergence* 2bo increase in voter soluble P oas rrttrlbutsd
to the higher tespartburo in the first tars sasths aff the
vet season than itt the correspond ins periods of dry season*
ii&the# sad ^ose (1595) studied the release of cffallsbl* '

from rock phosphate ass$ super phosphate during Inouhatioti
under suto&ar̂ ersee and observed that the concentration of 
available ? in the soil was not si Dif 1 eaatly afjfocted by 
the variations in the fern of applied °* «'udhir et aX# 
C*?^7) found that AX*'5 *#a# the csare tepartsoi fraction ess*

tribufcing tmrSs the avntXshiXity of phosphorus in solid
Mlowrtt by f>5-P mu? "aloiS*-*



'has imto last its ttaa s a il foYon n w&7c or*n/ >r 

ê jnouado vifth vorytn,T soXjbllity* 'eca x3ln to » **m an 

Joc&ian (1 37) insr'x&iin bo&*ftatc In C© coil ba '«■ 

tixrcbeG into six formas

£1; aloid bound pJuspfr̂ Of 
{£ } i lueslnitBsi bs-jo? 1&M.A3&Q&«
(5) TV’tXti fc&flU r3&'*JI%iaUWJ#
W  Aduetant soliibla phoaphnteo,
(3) '̂ ecludod phospfeateo and
(6) ‘’’nldton b&md phsoptasvTs *

‘7to tehrwlour oS pfcoos&ato la vrotezftor* *nl coiln to ?*' *~u>* 
i*afy%y dlffcsreit ^rxs tiast in rolcn' soils* hl’t '31 * v 
in  tooboviaup 13 a£ toaieat orntticil ni jnlficaaco in S*ir 

phoŝ iafco za&rl%lcn of ^ico »*r>m in &*j Ian 2 noils* *«
is&luue soli can .Claris cnrst^1 t»/ rfat oris Un' influ non
tfs© transformation and availability of both mtio1 sr* 
a Vllod * Various restore** jMkcna "anyo n^ula
ts« ^istrtbution ninuOt*n na*J plant availability a* c2i fvm t
phoopftarco fractions in oubaorpod soils*

in tte caotn “"loo tracts j£ ci£ om t eliajutc j®  

of cst Son ol* fata*? and b̂cfctâ wirva 1 j6d) obo rtfe tui 
iron and aluolttliir! yhoapfes&os tf#9r»ocntod hi >* , &.< ,3t M
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phon >hate* f beoa I’-nxjtl xis duereiased r-Kli^tlly £ra*> 3lr  .I-

in~ tis3D to m t hO'-vest iim  am; then l«cr©aae,d by  ̂ r-

tlae of t»v* 2̂x0 s <a35n* Psas® <71 € obŝ  ’sr**
that tburtj sccunrvu a lane or aualniao pbssnha c a * «-

^ntn in Iron 0*10... ?h&to ytto t i  30 ohen ©jeea :>s {jilUi/ir bo -

pints was no~ exiiln»ousXy vjpeeoa?* w  chan<? s€ 1-
"s> , e-» W03 <3uc to tftr lawaj* a 51 ib ility  *5 uiuct o£ * .

C?ilfsftg {1 y>3 a» re io**s®<3 !.■&£ in anils that brtnty It 0 

aclc1 os o rosal*- of ^mfcorlfoy l̂sn* *ua« and *>«- i&«n> me 

and M«* dtereoaod* wfotfrsoG often alhalino soils vcr® /or-* p- 

lo£J.red̂  Cg,*t aal inwesis# > ond ©- ' dccroascu*

’nhooarfcra * t r£G> at <Ji<mS the trr^aforaatt xi of tnor ’pole 

obbftphata In an acid b it/  so il ia &. fosnlt 1? «otf Uo £ia 

oat* £>urJI that the sx -.teat chance on -he t oaws-rai 0 j£ 

>'oj»phato ^rba the reluctant oc4nbl& w met ioa t.- „ j 
ferroos phoabhate* her) C1 tJ7) studied the cha^ o i»

f  aras s»f inwnr&o phos; boras In ^>jr ric  ̂ v Kl~ m" aba v*

that ati suibafti* *>nc® osn u'•wlopaent or auMOrjbio com-itIon*
alwciini ju phas itsate # ailcall erstrs&t&tlF t r io yftos ̂ ha i 0 an ’

calci^a ph tsj «zto lncrca / 2 but r&Suctarii aoloblx? „

dacreoaGd, I febaprihrc at 2 Pc^rla* '1 & I observe <-h » a 

wt&terlo nlis iiniut 3 o<U ir^n >hos ĥabes iacroaBfed ^it * 
a decroaae in rodnctisnt phosr^nt# whilt ealcinu

olioapha'n pomini.U pelntlvoly t»oh loloo |1 f? i
pepartad that tho incroaae in oolublc* yhosohainus in ociu
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soils ŷ m dae to © decrocusq 4a calcium* froa asu redn<
soluble phosphate coacen-croii^a in neutral ooiX* i.icrr** 
ased uifch decrease in I e~i oau ^l-ro uono and ovx> * * j/j 
observed tmt in normal paddy soils* the main fora wa xroa 
p̂ ioepSiato end aluainlu a phosphate one. biao trmof ^nation
of phosyhuto from £cik&u to ferrous typo under uatorlo^ 1
condition was maskable• rJahapatra and 'a-rich Jr* nD7? 1
fo u n d  th a t; \vhen I - 5 in e re o o e d  b y  35 > and /><- J b /  C4 ^  ta -»

did not undor^ tmoh change duo to waterlojgln ,f the oduc- 
tont soluble decreased • rart of the incroooo in - o- ' vat 

apparently at the* earooiwa of raductant soluble iron i and
in certain soils* part of the increase in do-./ aTpnret tly
caao froo da* * l!&odal and bhattorjoa re >orto Lh>t
the fixmsformClan of f  xnto ax-p and ~‘e*J appear©-* ce
diiectly related to tbo quantity of the so inorganic forms 
of already present in Uj© soils* proportionate to «-ne
total arount of inoi^onlc soil phosphate, ’atrleh et al* 
(1J7UJ found that floodin' increased tbs tronofo.'iaotx n o
a ll tine sources Into I o~ •' fraction *̂ Gupta anu lyst*a* jayon 
(1073) studied tho transformation of native inomaolc uhjs- 
;phates in rod aoilo of Urozpur under waterlogged concl^i ai 
rnn observed that **1—«. oecimsod uberea3 ic* an.? <.teduetant
soluble r increased with increase in time* Ifendol no 3 
TZten (1775) retried that unlor continuous watorlo gin 
Al**rj recorded on in itia l incrooae followed b/ a uocroaol>r



trend while a lees c&ld anil caapsur&tivoly rich in AX- 
recorded progressive decrease# Continuous watsrloxlng
tor 110 days caused on increase in in a il soils* tat
did not bring about any decrease in inductant soluble 3
and the Ca**? decreased# Oinjh and Singh (1Q7G) also at soiled 

in Chankar sail of i!ire»pttr a decreasing trond of ax*t» and 

€««*> and increasing trend of ->-■? with age of rice crop 
under waterlogging* l̂uldsanna and g&vikmor (1973) studied 

the tmnsfonaation of phosphorus in sloe soils under flooded
conditions and Observed that consequent to flooding Fo? 
and At-l5 increased and r«dnetanfe soluble irsn phosphate 
decreased and that there ves no change in Ca~?* Voroa and
'Tripathi (1 332) observed that a il th© native inorganic phoa** 
phomo fractions increased upon waterlogglns with the jasi** 
ousa increase of ?0*7 per cant in f©-.3# Sundaaraoeii Hair
and Aiyer (1985) found that consequent to  waterlogging

Fe~?t Vb»F* ta-? a n d  8mlaid**P increased while Haductont
soluble P and IceXaded V deor&aeed * BarikrlalsaoR wair
(1966) found that on watcriogcinfif lot critic aXXuviua soil
of %Xlaya«X registered m  increase in a ll the inorganic
fractions of phosphorus # ?fcs average percentage increase
das to submergence was lowest for Occluded P and highest 
for F®»?* r^h and tUkkeXaon Pi386) observed significant
change# in the inorganic ■? fractions due to submerge,o 

of soils. ?hey found that the Pe*? fractions increased
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and fl* '' fractions decreased when soila *ers o«feaerf$t!.
Tho CV>»P fractions increased during flooding in ^o ilc  fchnst

b a d  i n i t i a l l y  h i ^ h  l o v e  I s  o f  t*©*!1 b u t  \ h m  a l m o s t  u n o h r u i g c s
in soils with InsKr G&-P cjntent. dio fjsdiiefcCM* nol? bio

frac&i•aas decreased duklsi  ̂ flooding In the so ils  $ut>Jn eta

w

to annual flooding for rice#

4#

Addition of osldlsable n&terlals lito  < recn mn re fl

increased the availability of phosphorus by insotin the
process of conversion of ferric to ferrous phosnhnte Claim
and l&hi, 1^54)* Phopiro (tOSW) concluded that orgmic
matter effects phosphate twmaf OS'aation in ^atorlo^^' 
noils throu^i seehantas of reduction and chelatios* lotis 
processes lead to increase In tha solubility oni oya,,:Lŝ  

biHty of phosphate • ibafol (1X4) observed that in pre* 
sane© of starch, 0*3 0 acetic acid attractable &h%wu o 

considerable increase vtth a dccrcaoe in Co**’ fractio
It was thought tto», *h& large* anount of C>* foroaci dm to

&4JJ

tine decomposition of otarr-h slight have converted csooo of 
the insoluble triealcinia phosphate to sons and dicelcSm
phosphates* slotwal and tJsatterde© C'htfS) observed in a 

laboratory iaeuboiion study that organic mat ter addition 

resalted in a Mc$»* prrcentrre of added £’ ren'lning in 
soluble foro Airing the initial period of incubation but
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it < in**n *■ ~Vr l5rn"̂ f'1 *")C hitci' ĥyj •* -r ^  r ~"f ^
b r Jra,  ̂ iV  tic on>sn.t "''"I iHni n  ̂ t* I** 11

n***xn In i 1 s* ♦n /iaa- »**i  ̂ an rt *ot
Snl2bl© XT-W $101 >Vi*© 1 ’ J5 > Kl> 5 d ls  * }' « ‘ 5 c i

no*1 gijm onr ni ii^ic-we no© on t !.r * f^ i-sti >i
int"1 cnloi * ̂  nbjr* ^ntc« Js-v c -n l̂ yon l*m n
oj? ar not? jni tov* f̂%5uri‘ j v**r ’ ?r"feint nil"/ ' > *'• 'r't 3 n
ty? **n ^t'jniiitb Hio‘ vV-t* I"1 nit •*'if rnltn# * *i

f1 TSJ olfcrrw tlV't n~ jlicn** ou >1 > * He
natter '‘i^ ific 'iY 'l'-* It * t1* *i *irl*i r'1 $ ’* 1̂  i—
'tom*' bo*h no aXuMniin >  n h * i v 3  *T»m *i m i *
""1 *ic taw In**? r3cn ">3"5 -v^ :nsihX/ ** * *•*
orsntiofc. of *•33 >1**?wy br tin iVc^iTCitlon > 49

orp’swSc natter wXVt 1 an 1 ©ba^b *v*J "•1 „ t * *
in f  and in h (1 ̂ 7>5 m-ortc 1 th t *f ii* n 1 * e

ni>trl£>r ‘n Rob rrv t’ <» >11 rLSkitoJ i ! r i ntSx' u ,ir :¥ ’. ( ,  j * 
in t}+» nfter ’" iarj,iV3? «*oc*\n*3 -* ” *-*
c»- on' n*>3?’rv©J v îor > < 3* V it i ̂  , ’ *

vn 1 r?n?l<'ru  ̂1 T?1 c3?̂ uo*  ̂1 p labo^< >r/ *'1 n  ̂ ' ’ 1 1 ^
I ^ps ' I na i l  * \r> r.a, ? 11 5

*«\it njstit-*' n 4 ^ **^  jra Ifj>s* : '’•*<. ‘ 5 1 -at
* "  ̂*22$ rn̂  tbn̂  .H bis n-aVuiiic j£ -yj-* t ■>
nb'r> >| ̂ ^5 •nljicW''* 1 or* > *>b̂ orv̂ I x̂ ct* ’-bn  ̂ 4 ' e u mi 
rtj] o 'mvF 3 »f arK'̂ d in'* 5 M« , * » • > »
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was found lowered la the soil* Jie also sus caiot1 tfnt the 

irmaformtlon si added r into different tract ions %n late- 
rite sail «a j bo arranjed in i!s® descending setter 'I- >
r#-£j >  C o-P« Ila^ra and ^biath (10? i) atudiea the effect 
of sosa© ahalamias skjettis on the trami’ -jras’tios j£ native 
inorganic fraction® in sail anJ fajaJ that sdlltian of oaoa 
eholetiac ogaais lilso hujie acid# on'* osior 32  ̂ cot 
have my influence on th« iseloid bound-*' in i&terite culls*
-here v*ff ar* overall Increase in Ai- ’ or* aidi^ian of trio 
coifliitainj asentc# Xhe fraction laereadda duo to 

application of • Native t*a** fraction ^as ,'.jt ta:eh
affected by the application of ewpfoxlnj ajants*
Hufcfcjpadhyaya and tlmi&l (1£7)) studied the effect of addi

tion aff fans yard &amr® (1^> on available pboap&orus in
acidic soils C p»1 9*1) a&J found that addition of /1 ’
increased ths availability' of phosphorus* his increase 

was attribute to oiner&lisoifcion of some organic phosphorus 
of the fora yard jaanure *

In general* application of organic anther to mb** 
aerged soil increases the availability’ of phos iborus *ne 
to the following raaatms (Ktmtnv, 1W »)*»

( I )  the organic colloids p/avantin^ the solubio * fro 3
ê ota*; into contact *?ifch active iron oftd aluoiai a#
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( l i )  ttta action of produced fey <St couponing oâ p&it
aatfeea!* 5a dissolving $35oe pfeosph&tie aatsfial 01* in
tying- up mb% vc- iron*

Ciil) the fost&siion Of argse&L® phoasihettti {phosp!so»*lsjgiie
eoapum*) ut&etx ar* tag* flm ly fixml in soil m$

(iv) the ®inerott«istt» of organic %hm$$$prm fey bacteria
and ito release for use fey the plants ♦

1

Broadfeem (1*333) pointed out that in addition 1 to rele«t*l«£
phosphorus froa ife# at$Mn ffora auch as phosphorus estops
of inositol * organic osttnp influences phosphorus supply 

indirectly fey influencing the growth of trtero&rgitttaa which
1

produce ej^saio acids capable of sdlnh&llalng inorganic 

phosphate* • Hajp& and Ogfea&tb { W )  etutSled the effects
of tadc scid am? mm synthetic chitatlng agents# yia#
 ̂jff * and oxl&e on the tv&mi&ma&lm of added water eol&ifeie

, in acidic soil and found met application of chelating
agents Imtmm&S the assent of added P retained in aaloid
beend fara and decreased tbs tranafonM&loa of added l? to
Al«** am! ^©-P* They also attrifeuteo the better efficiency
of applied phosphorus in presence of chelating typo co^*
pl&uing to the rst&ntisi* of greater ipsntity of
added f&mphafe in aalstd bound fora*

A»ny fora of phosphate applied to coll ua-esr’oesit a
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of and & nanisml fspietida» plant a
©fenoyfe pfeMpfcoro* fros the rftnefcina pred&cte 9 Use cteniotry
of which is yst to fee clearly utvtervtftoil* vsraiSafely

thfit perct’Ttcc* utl ligation of applied phosphate ©ftp
vary frc*3 10 to 9̂ per cost wnX|f* 3te pan* solu&tn ghjufr*
plust® tm* tnnrisf iw tf into ft aes&hJ of reaction product* 
of iron* aan^anesoj n&uaifiiuo* ealoiau e*c* titjattiiac; up®n
soil reset ion end these formed coeoetsid  ̂ an* prosit
pltfttfti* ĥes® reactions nro wry rapid and talae $Sne©
within a few day® CArsdfeâ »i md isadtld* tfTtjiifenM* ani

1$?2f ftan&aX and Chsttorje** « i

Aeogrdia  ̂to Heii arid JacSsscm (1 ® ) applied ? «1XX
fee retained in sail as £a* ̂  I'£«P and /«x»?« »fewuxi and
Ch« (1961) found that in acid soils* 05e of tUe aided 5 
was reteXnecI by the soil a* AW  end F«<o* Xn 1‘jfiS#
Chu at m* reported that the brcakdosm at wets p&jcphat© 
into both eXottiBiufis and iron fractions decreased with 

increasing pH* SfsaaXns sad Saisasua C13S5) afeearved that 
the continuous application of stipe? ptedphate increased 
the il-*** than "e»? m3 Ca-* fractions* dialler wens the 

observatioaa of Siand&X an*3 has C19?0) end they farther 
c-sncludcd that the dyngniess and the m^aitude of tmnafor* 
ftfttlom are aorfr influenced fey ~‘®g% siva active iroa ratter 
than pH of the soils* Sebn&eh and £&4in* (1173) found that



within 34 hours asast o f the wiJer %?atcrlo *0'

cork^itims w<k» rocoves’tw is, JifMorenfe i'^^jaiv. .r  u i  v  

if* tho jfjpuor 1̂-* > £>-* > t „>* * ©dueion. a aL. 12/ o**
if»rr*jM*r«S in r”d# ln ton t" and h illy  sa ils  wiv , u> a*, JL-*

t ic o n t  e h m rw  m  a l l u v i a l  s a i l  BuXjurK* j  J ilts #  * 1  ̂ in

tuattti* y <af a** Xacs^cscv a.v \hrat os. a a** v̂ Hjcyasjc 

irrom**etiv€> of s a il chsrae teriafc i cn * -au*4~ ŝ. h t >*.>** »e*

(1 ?C) c incusi ** u.nt *, *? i'*s.',n',i?ii »t2 «/ i a ‘ 4^
aoiwftk* piĥ jhssfca ini a ft 1- 3itS c- is C lv V ^ X ,*  ro3  ̂ s.*

tJ *jtt$$«Hv of w*jou do/tys iroaori* in tho >A1 In /?> jt*
t lon to feK ;atAl &"*>na, of too* onio cjI 1 .* ■>• ^ n.**. 
hsy nluj states *l*i* ti wMfomsiiaa Y* ^Uwd ' \ s  >»

ana rod actant; s ̂ lubAc o*> fore Ijj n~, tha • n.n > it it*

inis Qfcluiosl ira** a jj al.sinia i r4nv sir *«? < m 1 1  ̂
M** «*

Vzi, "terUnl &r*d f*on .Ini i, mwe tiv.*t > *

?V jli&a&lJh* r.arc than ^ of 1,ss *13." >u j

s^-er ,ihasnhatw vljj coa vjrt-a w5 . ^ ■jjavtiLl'* ’U ’ t* V.
cid s?1Xj 'fht*rcas uiwij ;Xv m r jc Vvst nw** ' j

 ̂ si 1#3r* &XHxn«> a; J.Xi'yi:? !’x  ;.v ^a

supor phos ih'sra# <. iUi^ on« ' a!x»’ior< \1 saJiio* ;
'vronafOfiaaliin of sd̂ od dnuj in soil w«d<r j^

e x  l&lsti snd osncis-ae t.v* o r  j v4, » ^
was ^r^nsfjrwi in^o 1 zn ■> pb> lu  ».i i j. Jt O

•ahX J>« O W* 4 ft ^

Also 5 y5y tlr cr- ) .̂5*3#van id tqi ,4 I C\ I Jr
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converted t »  tmaeaiXebl© A%# re aed € ̂ pftsopbabafi (ftondstl 

ss$ 23fe®% 19?7>* kiiJCfo qdS Tan C197?) tifcsomg oare of
C®*P and Pe-*5 fraction® £roa the added P than ^X--0
itsghesi® lead Goewasi <1?73) investigated the trnnofonaia*-

tiaa of applied ** in gtocHtfheatt erring aoqpeneD in late** 
rite asUtf of India an& found that * applied to rice
increased Ai-?f FW> and uedti0tavb»P* kahl oi el* <1̂ 70) 
raporbefl that addition of ttater aalufcXe pfta&pgtete to ^ater* 
logged calcareous soils caused a considerable deGxeaee in
Ce-r end Pa*4s and an increase in at 4 days* ^alashXXkar 
and Patil (1$D) stadias the fat® of applied ? ae different
stages of rice growth unde* t̂ etaringged condition sand 
observed that fe*»? fraction £®nwd th® raador portion of 
net lire %mr&ml<5 phosphorus fmetlaa®* ftl*"5* C®~5 ®»£
C®*D fractions increased at both flswerifr? and harvest lag 
star*®® of fie® growth \?hiX© thm we» no approeieblo 
inefaaa® in the reductsat » oluble-*3 fraction* et al
{19® } conducted an incubation study on the trsnsfoiwattors 
of added ** in acid soils of rliismhaX Pradesh and found
that roast of the esMed ? was transfers®  ̂ into H* ?« :>»P 
and very little  to Ca«*P fm &tlon so on® day interval* The
added P %'Mch was trwsf arsed into M *5 increased upto ? 

days and later decreased tiaoly with tiro® upta 03 daya* 
The converaian af added  ̂into r©»P fraction increase J
slowly with tim upto 33 days m2 very lit t le  «aa ehanrasd
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to Csr*v wrm at prolonged tioo Coaanaodon et al
(1*132 > studied the tmnaf<mn tlon scMl availability of JUu

*v*oggpd ttaaoniun nitrate phospbata 18 uat©rlsK?£jDd soils
«ndl found thrift nost of the added cMrtSkopheanhafcM were
converted to &1»P and rc*'~ An a ll the ssdlo.

£*

£a)

~mp@p%m&t®8k evidences An India indicate tha* the
application of phoaphet* in <5% junction with organic assures
Is beneficial in enhancing tbs nutrient ugytaSso by plants*
Uotta end GkMWoesi (1362) in a laboratory study observed
that the addition of organic natter t*fem yard coraira
increased the available phosphorus sol its uptake fsron the
alluvial* block* rod os well as fn s  the cnleiraaua sot la* 

It 1*03! been reported Obion* f 19(34) that there woo a eJi$ai« 
fleant ixm̂ rm& in the content of phosphorus in stress and
the amount Iiftanhsnje absorbed by the rice plant due
the application of phosphorus* Ausanaajam and
Ct5S?)f Scptied© tt9&2) sad Akwndov C13&D) reported tint 
the phosphorus content In the grain was increase J fron

son

0*?S per cent to 0*9$ per cent with increased levels of
pha&phonas (93-ly) Stg per hectare)* ybaaphorua content 
in atreu? was highly correlated with available phosphorus



?3

in tty* 3̂ " O  _ x .. >4

an* C swnrdrim *1 X ,\ im. *yil aa t 1*4 J -
3t c VI'nssv'- chrwv*!' ,v *i±azr I f  C „**> n sr « .1 r V  -

er 3 ? 3bQosvrt 1 t*r»* x».> 1 >y »' ni*, 3t-m ln < >t
*v>

Krain ■»3fci?#*3itL3 tffct?; tr; 1 -itt ; r*v‘i e b,/ v*-*
nhnnso osvl in̂ oa i srtfo^ a 3 ilicati Jrt* v-t jI* J T* i

j « ’r>rfot? thnt nftjauwrao wot » ~ ;&3 Inoro oi. icf «*•
la"; rsfcea jt  3*34411? mtt^r on-’ p’oxtt&ju. .n nrî  j * j?

unJhr subo. r *r 4 Jiia £iol i on aoi« u it\ r̂
mtter also nrTistc * 'tt tr; ,»% yyw x* •& u *\ n j? J, ^*r ft*

■nrcnt̂ * uitb fl:»*Ji3*'% 0̂*2 17 ar! * '‘I ‘j > *v'
tfca£ *« anrt J uatefx by tbe ricn cr> > vcr  ̂ st?JL' »<,a,
Incsftt’VHtf by t^o a>iXJcat;̂on s>̂ ■tfrŵ jda, ,. j/ t  tf *J"

nitron*

Cb; laftenafr-m

'Trvs* rosnitn *>t t‘~i,'lt t̂ i 3feo^jintic £ *n

oitboi* aiisn̂  o*» In corsbtnab 1 aft isii o^nnie j? In  * 
f e r t i l i t y 's  shy? tls r. *f3a3 #5 it*' ^i>es*all/ ’iv-’ J, . v -~

p.xss*’* *»t nss*8 3f thr ?5ahapatr« (1*161),
!l5»/0wrf IncĴ noeb jf fc>tv! - c'1?*̂  3 .. ilc " ̂

pin ortfs'vtlc fo rt t i l  nr y n h *^  bacv* 1 #  f  A 'X
•» ^  UO ■£ ^

M ll"'1'* l?i 'nÔ ir̂ »  ̂G*in'’5ri 13 nn̂  ^ria^n » “• ̂  1 «
^ffte^xj'’1* l '’^rl fi v* ^ in ’iV'y-s r-adi nr no 1 1 . ^?
(1^1 In ^ i-1 ”1 obnarve15 titb rcy w
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phosphorus in all lice Search ”ta*ions of >rala* 
Curuehemi 3lngh ^ ‘166) recorded fro?& the aqx'riotsato con
ducted in £\Kk$&h that super phospimi® whan applied alone
bad a depressing effeot ©rt the yield ®C SiOdfl/• l̂ ut vbea
it waa applied la confunction with high djoea of ni ,tv*
&tmm mtmaeen there was a reduction in lod în  ̂and increase
in the yield# duhey (1 Ŝ6) ro^oriad th it tnere was good
response to the application ox phoephorta in cult ivator4o
fields it* ftadhyn »?radcs5u < haefto (1*361) Xsund no resrooso
to  the application of phoapM’"ua alsae cither in different 

farts® or at difffcttsnv lovels in iverala thou$i ihoro wero
indications to ofcsr* that phosphorus in con junction t ith 
high d ases of either grccti leaf ©~ Ite  was toneficiol in
the Istorito soils of Kerala* Briotvavuta md Pmar vl 6̂3)
got no signifleant effect ©a plant height# mubcr oC tar 
hearing: tillers# length of •patel*» 1003 grain *selght#
number of aotur® sad chaffy grains per pa&ido and rout § 
shoot ratio by the «p^ M get ion of phosphorus for two lad lea & 

3aponica hybrids# Siowau et al« (1073) stuHod tijo offoct 
of lafig**tem eipMe&tion of different bully organic oonuros 
and found that mmbt tl» different organic ejamu'es si*,,h
as gre^n aamire, groundnut &s£s® m& Xara yard assure» the
hipest yield of rice was shown under the trott̂ aent of 
faro yard narsure- which Ms also raised the organic sootier 
statno of the soil to the highest extent# 'aaQJuxy joJ



faj C l ) in a ost culture axperiaent with ric© t »• ;*
strain a tost cron observed ihot grates â? cfrr?1 yield's

i
o f rler were significantly increased due t  * plrss «v  *. i '• 
fertilisation* thatterdeo at al* '11?’) stu3o£ the effect 
of different buihy organic cubat© «  on rice | production
and found that application, at t*sll?y oŝ gonic cutter (a) 16

t/fca on dry weight basis* >»& bef ore ĵnoisplanting
i f  allowed to deeasoos® under suter^ed ceil con* i l l  an con 

rapine© £MO k - 7/fee out of CD to 10> &£, r*/b& <Uvecatcd
for proper "Tarth «ad production of hi<Jt yieldin' varie
ties* ^iwarl ®t al* <1030} noticed thnf green sontirln., 
raised the jrair yield of rlco ci/jnif icontly and Hxu> van 

2*r' iiK?e*t":c over control« .*ho®d at ol# (1 *3&) re ported 

that there wts aig&if leant increase in grain m1 st̂ rou 
yield of rle® un&er flooded conditions Me to * ho r / lien*
tian of phosytiotie fertilisers in conjunction with or~t3»ie
setter* ftandil and Chatterer (1X3) observed that a leu
IntrawH the auaber of tillers per Ki.o** dry rxuter
accunulotlon* smferr of aaiurcd panielqs per Sb*-**# nuaber 
of filled gmih/psjRicls and groin weight an4 aartedly 

lucre3ned yield* Reddy tad Jli tra <1 "85 ) found c'mt siader 
waterlogged condition* Duplication of ? together vit\ r?
increased the grain yield of nloe per cont over :itro* 
gen Alansf and by 27 per cent over tl*e unfertilised control* 
Roy and *Xha (138?} atu)icd t1» effect i f  phosphorus oo



Iceland ri©e yield and that  ̂application inert*, sed
the grain yi#34 fwa 3*95 t/fc* without t (ejmrclJ 4̂
4,61 i/ha with applied basall'/# Jopaiagwaa&r and
7idbya«afcbaran (tyar/̂  studied t l» effect af oroen leaf 
agsnure an rice yitld and found that opp&taati’aci of gvee& 
leaves of Qlvricidia ŝctilfefca before trsnaplaa ttnts **ice 

significantly lacfenaod rice yield ever control*



Materials and Methods
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*??*4 -*i wtf H 1?* ir  ai'amti* mart rfroixeot* ovs*

<?rtoilo of th© e?r«s*̂ tor*iTt * * Tnaft'v*ttfr*j •sdoite'* sotô o1 
colto«5tlm of ®olX a*sd ■oVrfc onn 'too* aatir^r s? oil
onaXyoie afi51 tv* «$ta,fcisAtoa3i *o 'vSotjtr* for **v *-<>•*
rlnwat of** rto«n in tftto ^ V fto r .

J/wa* loo JiXo *noo*» n^** V* t?v* loto5**̂ * * sî X '*wi
on ‘ho %rr s tor 5 sito of t*5# f’oXX ^ of r«- 
rslfure > TfcsSXoyw*, *'***'*Xi*

oil ”t tri -srs of xHX 00 vrUv r *,0 io
S5\l xfi  1 s it su? ooi l i t  in n * ■»-
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Calculated auasc&tlcs of 5 tartllizors Sarai a" 
that** Xyjr ocsstoat were e^nllo3 aa feaial timet* %t t*&4* V
plates reeetvov? a eaanes* tim® of 7̂  ' ’ h/Sh and J > 0 >/ba*

w jr

llalf the anauist of '* ml ** vove applied tsasoXXy* "1*s 
rsm&oiir? *i &tt$ c ^rro «sr>->lia$ a® tap Qpaeaiar, at panicls
Ifii’fciAti otâ o os roe»ci<ae*Med $» tine paoha ad- tr" woo .isos
rocseoendatlsm u>£ t:»a s*

,asaL ■«* j ^  V - 1 a  ifc£&&*6» Lv ** & ~\t iM . l -  H f. ^  A

sAV  ̂» f.A'S i*£S*5 ^  U?lxh ^ A"SJCU- C&lv£*v*’ " ........ r vV

lit » Vt (! }/5 1' f  i*Ui^1lV.ULs.C* Cit kiittv V X*
£ Ain jyCe 3*A UO, 1 WIX^ »

ha aeeda *e*e asMja in ia» mireery an 16»> 4 £ v
*«nd tho aftadtXiû  Mar® f  r«xsnlaate<3 ta rc&in flnXJ m

1«4V1T$j aftes* tfr$' a v> Si-aatii ̂  a* fcrc ‘ 2.1 /re# "il"? im
Interci&teal an I plant nrstoetiOA nAcvyjroa w r  cir**ioJ
out as &nl w'ism xWRairgl* ator lev®0 wss mnintatiUM1 it
1 *5 cxi durltn ^loapXcsii&i an3 /tptaSuall/ iacKJOsed tc

ano* wads tocC >ra L \xveat#

r ?

Isms cSyw\ * cva sji\i a; U 2> w aX * X̂jrjt an 
ra&ribe? "”f t lllr  ~ s b in  #«ers r*e.»sO*-* n ^  t t I lorinr
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3be soil Bffifrtm ©©tleeted tetera applying tea
tsaafamitei end ?sfc f  ©rtet l̂stly intervals after tncm ilantinj 
were? Qngtyaad far soil reaetiw* exel̂ wieeable ir:>©# oral* 
table phosphorus onrl various in&rganle fraction of ptos* 
ptorua*

Sell reaction
' " " " ^   M | a |      

lisa pH of th» salt was a*i*eM«*d using a f«*feitt
£l«sr pK aeter and glass a test rode in a sol W ater suopsn* 
sian of 1:3*9 rati©*

Exchangeable iron

i xoiuacsaMo iron was aatto&M by •xtrMftter ©
tes»n weight ©f the wot a ©it with neutral m$m% mn-mtm
sestets and tha ©©lour dsvatepad by paiassta thlooynote 
aattoi mss read te a S’hatoeiMtrie 0 ©l©rl~
eater mine green fitter Jackson» 1$7$>* /

Available phosphorus

This mss ©silaated eatariesatrlmtty by eta#roaal$b<3;» 
ptoaphorie Wm  colour a M  ^scteoa* 1973) in a r tot© 

elaatri© Colftriaater by extracting tto Mat sot 1 with Drag* 
extractant a©, 1 (o*Q3 n m̂ V in 9*023 » fei>*



Inorganic r fractions via# raloid-P* f lumiiita- ■% 
Iron-?# Muetsnt soluble P, aoeluM'*? and Cmleiua*? ware
estiastsd by the procedures of Ctuuqg and d ackson after
’eitreon and Ceray as described In H*es« (1976}« The

details of the procedure art famished hereundera

islottiW?

A weighed Quantity of the aoiat sample bo give me 
graft of dry soil was pissed in 103 ®X of polypropylene 

centrifuge tube* 59 aA of 1H solution was added sad 

shaken for 30 minutes m3 centrifuged# The supernatant
solution was estimated coloriaetrlcalXy by sulfoaiolybcl o-
phosphoric blue colour method suggested by Jackson (1^3)

To the soil left after the removal of supernatant
solution* 50 »1 of 0*b H solution adjusted to oa 0*3
with was added and shaken for me hour m3 centrt* 
fuged# Bosphorus in the solution after eliminating 
f  luoy&s# interference by adding boric acid and feeoleurl* 
sing with activated carbon was estimated by oblorofaolybdo 
phosphoric blue colour method Clacks on * 1W3) in a photo* 
electric colorimeter using 66*> on filter*

Iron*P f̂e«P>

She residue was washed twice with 23 ml portions of
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datura StaSX soltstXan and ê triUtftigod each ttoe to rocawo'*
tbs sail* *3m seiX was thtox Qtmnm)dG& to 5̂  ?il of 0*1 M
tfaXi oM Lm  and Shafton far 1? tsaurs* eentri&i^ nâ  p
was estimated soXoilaeiricaXly enXf onoXjbd® ^haopiwic
btoo eotesr sastbsd eaggestad by Jadsaon (19731#

&du8tQ3& soluble Is C ^ -^ )

§ha residue w&ts washed ttfiee with 23 s& tertians
of saturated ffaCX solu&ian en<3 discarded the washisr's • r‘Ha 
doll wes suspended In 25 fill of 0*3 n ?2a ctfc ĵfto solution*
1 n of uo&im. dxitionlts waa odM m i ahaissa for 19 ntoutes*
t*h> suspension mas heited to diluted to 39 taSL shatas 
for 5 otnutea and c~*> » Th& ismrjaraotent solution
was dOGftfttdd# Thr residua was rashod twice with STt-teate 
£4o£X solution sn3 th© ixisbtojs war© added to the wvious 

salutlas and a&xed wall* 1*® 3 si of the solution, 1*9 &X
of 0*2} 13 was addsd to oxidise excsss dlthiatlte end
citrate * *?h® solution was allowed to stand for 1 nimtss 

ami ** to the solution was aetisastsd by suXfomXytklo jhoe*- 
rjhorXc- blue colour method (dockscn* 1073) and cantoned ao 

reduetcmt a oluhla «. •

loaluMkP

f® the reside 90 «& of %1 S3 Shift solsation tma 
added f ebaisen for an® hour and centrifuged * ocel aM*'*'
wm estimated frsa the sttpemafcant saXutian by chlor ■nolslxlo



phasphovle blue colour a&tfeou 1972) in a phJto~
electric eoloriaater*

Gaiety®**-* iCa*0)

The residue was washed #»ie@ ulth 3  Til jUTti-an* 
of saturated Hs6X salutim* this 30 ©1 of 0.3 £1 * t>Ci3̂  

ifaa added send shg&ea for mm hour m& ®mtritwy& * -ho 

residue was discarded » ' froco the supernatant solution, 
was estimated by nuifomlybcio phosphoric blue eolaur cothou 

(tfochsoh* 1075) sftd eagres sod as t&*?*

The total isitr»38as extent in the ttmt nnd $raia 

aatsplas were analysed by :%cnP3k$eldhAl wttod CSiunphriaa * 
1*036).

Total phosphorus

This w&a eetiestsd in the triple acid ejffcraet by 

the Yanadoaalybdsfce saothod m described by Jac&son (1 ^73).

Total fteteesiuBi

Tbs triaoid ostt ract prepared was diluted suitably 
and the total & cjftt&ni saturated wing an ^ flata© 

pfestaneter (Stanford and uisliah* 1S$K>>#



ttfco ex ten t of these olooents in tlr> atr 1 

^rain vast estinatod fro® the trip le  acid ex-.rsc- cf^er 

proper dilution uainc Q ^rh in  rto r 3X3>{> tool© ^iprp* 
tion S|,mctrophat3oot©r ’ith the respective FoSaOu la:m#

Analyst® of variance teetaloy* for groups off *r ieri** 
aents as per the octhod su^psted by Fausts -* uSijatao 0 .70) 
was used for -to analysis of the ajGsecata data e® fin 2 tut 
the effect of different frsmtaeiits* poriogb of aufcaô euce 
fsml interaction of these factors on the transformation of
different P fraction®* soil yu mi excbacitgoablo iron*

Ze’rs order ©orrelation coefficients were uosfeea out 
between P fraction* awaiXabi® J and strew and ^rsln yield*

Analysis of variance teeU&guo as ew, pasted by <moe 
end BvB&i&m i^cMQ) wm timed to find out the effect of 
different troatopsits m Growth a»J yield characters#



Results



faults on t?» liif?uHwo of different t;5»■« of 
organic toaster an the tranftCoranfci '* 1 of differo* t '  ~

of ° wader aalsn0i*3Od fftplfl ant1 thrlr i*p*ac+r

on g&»rth characters and yield of rlae os1© nresmteJ in
this chafer*

lren*P (§’«-'?)

t tongas in t'e- fractions as influenced o/ t*x auac ntn 
and period of euferaer̂ oiiee as1© presentsd in '"“£>2*? ja a—1 Jo* 
«he data a&a# that the effect oJ ^asjfoTtiu foriiLtan-'O,, 
organic as*tor, different ^riodc of 3i&njrua ,co aaJ *aa
combinations of traafeaont* and periods are ftij.&ficvi *

Aaonn the different' forsss of organic natter, t'V a
treatn̂ acfc recordftd the lowest Te- > level which was on "»?
with that in IU {jretfi leaves ‘I * It  ua© ei'tiifienntlv 
different fron covspssted aeIvinto in lowerin’ the 3crv*l of
Pa*? fraction* Ho significant raductloa could noticed
by the explication of eaapoftted ealvinia*

consentient to the addition of fortt-llserc, t^re
was n significant lacrosse in re*** content of a oil* "he
hlf$*at r«*J content wan rreencSecI by super pbosphete
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4 1

trwtevtrt C rs,| > which was sigsalfieaitfflf higher fhon the
?5u*s3oria phoâ fcet© treatssenfc (P*)*

<£■»

The mts'racfcton effect of vrjanic tnttar jfjsf
fertilizer was not sicnifie int. Vsrn̂  the different t ssv»t» 
cent coafcination tried* cuper ĥoepftato pte its
aafrfer *{HU) rec<»*Sad the ht̂ bcftt re*"* ceotant of 2j~*j5 pto 
m& the loweat r$<* in r ^ *

The ehamreft in fa- > cantcnt wan oat cmsî tont during 
t f*  different fieri oa® 3 £ with raa^cfc to  vsrioa®

trâ t̂ enfca. 3ub®ergeii©e of ssil caused 6 ainsifieent ineveano
in *?c~? fraction* ‘lisa Fcm? at different stapling intervals
shaved an Increase upta the 43th day beysQd which it  ai^ni* 
fieantly deereased * However* the ?3u8«aari© phsc ihsee <br»
$T 21reated plot# (P*^) attained aiastitmara t?e««r Varot 
(270«d2 ppa) an 6oth day of wateris "311*3 only* tfonr*h the
dlffersnc© between the Je*»P content an 43th CSS W *) onfl 
&3th days of GutKaervmc© was nst significant*

Alwiiaaw**-' (AW )

The fsean. 3sv©lsi of AJK3 in the vta'laua ttr* tp*nta 
arc presents? in Tables 4a and 4b* Tram tho remilts it 13 
evident that various treatessnta# and d ifferent ptwiaan of 
•utnsrjganc* taMighft about significant difference in tie
levels of *l*3 fraction*
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4(b) in h%»? ns ixUJltteneed by tccatoenfes tassd period of aubaarr«nce
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Application of organic natter slcjnSfleootly decreased
the level of M--? fractions in soil* She ma&ms decrease 

in fraction wm observed due to the application af
rift? followed by gr©en leaves end composted sdvinio trnot-

ssssfcg*

lymphatic fertiliser treatment* significmfly 
increased ax-;» content its soil* "^ore was no el *nificont 
differ®»c» between su or phosphate and itesoorie ptidop?*ate
in Increasing the level of *1-^ fraction* Hswever * the
highest ftl-i5 content was recorded in super phosphate treat- 
mnt*

tfi* eosMned effect® of different forms of snjsnle
mtter and phosphatic fertilisers were insigni£ie.0nt» Staw- 
cver# the highest AX-? content (135 *73 ppo) was recorded 

in and the lowest <133*£> peso) in 7 ^ *

She Changes in during the different iiexî dc qZ
in the various treatments were unit ora* c oa- 

sequent to continuous subaeroenoe9 there woo a sflrrdfican
increase in ftI-"* fraction* It increased esnaisteotly upt u 
4  ̂days of aubraor̂ ence and started declining thereafter.
She trend wag unaffected by application of phoopftatic fer
tiliser® and different forstn of organic natter*



Aeduotenfc otQiAAo**

3a end $b present data an tfes -fed- 1 love^e 

of the varies ureataantn avor different periajh oiT cub**
s»r^aee* Sottk tŝ ntcsanis ana period affaefcn or?*
jffl&attfc»

tfhon the effects of different £stm at presale 
ostter aro estspsmd ?\*l «*&$ fotmd to significantly doercaoo
the f̂cd-P* f!e«fc in tKJer mm cmtm ioavos and caapoeted
aalvlnia* ila etgeiiftcafk efeano® i** *• ■# froefcien eotsia 
te oSjaerved t e  to the addition of eaopoota* nalvinia»

Pboflpfts&o fbritliaor application resulted in a
aignlficsinfc lsgsmae in dad*o fraction. el&  increase in 
F£esd*P brought about by tho addition nf meets' pboo.&aio war 
significantly higher than that by Jluesaeri© phosphate •

The interaction effect of ergOBte issttar and aopor
phaaphffito oog xnolgnifltesst* However* tho treat'oent oogj* 
binatioiiEi * I£j4* and recorded the Mgboat nf\i«r
eaateato of $^«439 $$*23 and 23*93 ppn respectively and
the Xa*dsi fsd-P was reeogtisd in £uTX| *

Subnerrf&ma of a oil earned a ai^alfiecsit doorcase
in %&*« in ail tho tiaataofite* the nesstoa Eoa-*3 way
noted sn the initial day a«3 thereafter it progressively
end significantly decpcosod opto QOth day of outaorgstieQ *



Table 5a Influence of organic matter and phosphorus on Reductant-P content
of so il (in  ppm)

P0 P1 P2 Mean

M0 48.03 54.40 53.03 51.82

M, 42.19 49.37 46.04 45.87

M2 45.73 51.88 48.99 48.87

M„ 46.86 53.28 52.88 51.01

Mean ^5.70 52.23 50.23

CD fo r P Marginal moans = 0.8940 

CD for M Marginal means = 1.0323



TfaKte 5 A® liab le  p m tof ®»§ porisaS of
(ft&es* vtiba&t «xprma6 in pgagr)

7m&*seat®

Aa

&

•4

ntv&ad In s
0 15 30 45 60 75 38

t o  53,35 56*33 31*45 45.92 40*12 43.T5 40*55
-i * > Piaplaa * 1*5636

ftem

1 p#% 57*65 53*48 50*13 45*72 46*60 42*10 53*53 43*05
53*13 47*33 42*41 53*4? 43*75 53*06 31*75 42*13

1* P*Jt» 54*22 52.73 47*62 44*15 45*31 43*33 33*51 45*75
"4 F ^  56.51 54*13 48,23 44.63 46.11 41*23 57*2? 4C.36

64*32 63*12 36.75 52*11 53*31 43*91 4 .̂13 SMO
53*23 57,64 32*53 46*44 40*21 42.92 53*3? 49*34&5

*fc||
?T F*«* 61.1? 50*73 54*11 40,01 59*23 45*6k 43*41 51.9S
*p-0 63.52 59*13 35*51 51,03 32,21 46,03 44 *60 53*20
% F£b 61.26 99*94 53.33 5f*23 5?,?6 4?*® 44*83

10 P# l  53*00 33*05 43*31 42,53 43.11 40.84 35,76 46,04
?11 l¥% 5%3 96,21 51.75 46,29 48.43 42*50 33*53 40*90
712 60,71 33,51 54,2? 50*81 51.10 43,93 45*7?

C*» ?r*3tas«ta *  1,7330
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it emi-M oiso to® that thaxw was a
i n  8 sd-$» duxing t&e in itia l 4 3  daya of outaft̂ cttee ami 
tlitmaftop tbs d@e«i»sa was GfttdMl* in&aractiao bet** 
mm ps®$Mm soft tm sfcsitnts- was not sigslflo«& «

Ctet lUsted***

tablea 8a obd 8b pffssaat t&s ssar* data 9H 7
in tbs variola tfoatoosts 9faatif(&& continuously fos* >3
days* Mw offocis o~ pesiodte of sdboerspfjee «3d tyeotaiaiafcs
waff® signifios3ai #

Organic mtt&r tmatmnts signtfleantly lowered tlse
Xawel of occfcxtod*.* fraction in soil* Zim mrnimm decrease 
in oeeludad^P fraction was obsejwd in re: r '‘oataant £ tfttaMtd 

by gresa leaves treatment« K > asjr3*if !c®& § off act ‘*as sbsaff** 
vad dn© to tbs addition of «3«pe«ts& sslviaia#

*~&*e content of oeelttdsd-*'’-1' in sail was ai^fioawtXy 

iaomssad by tbs application, ohSspbatj&fot»tiiism« -be
affect of oupor phosphate was dl$ilf tasstly M:bex» than
lh*& of Jtaio-affis phosphate in increasing the level of
tKxguded*? fraction*

H » ©££#ot of (Uffsscat treatment eoiat&netleas was 
also imifpiflcsnt* llacmQr» tfes Mnhcsf ween level® of 
occluded*?? ov@r diffsnHst period® wore recorded in f̂ ru and
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in increasing the content of oalold*  ̂freestIsa mi hath 
the tre&fcaonts ctgnlfifteatly increased tho salold* -1 f me*
tiorp*

effect of eoahiaad application of arcoaie ersttor 
asd phasphotio fertiliser- won incignlficnnt • liswcvor* 
anonft the various treatment ©safeiaattried* oupcr /to* 
phat© plus fans y&rs admire ) recorded the highest 
soldo*"' content; of 2*6 ppo followed tr? super pto/hafca 

plus green leaves (2fttg) f̂tich recorded 2*5 opo salsid*3 
fraction* Tao 1west saloid*  ̂content of 1 *6 ptxx was 
recorded in Py%*

there was a siqnlfleant increase la sa&eid*0 content 
of coll duo to periods of ttJtaftmnc* * Consequent to sub* 
©rrgen©©* there? was a gradual imt&mm in <mlot<i-r ao-J the 

©axlaua level vac recorded on 75th day» which was ofafcl*
stically sft par with the shloicW contest os 60th da/*
Se/ond 75 da/s of auboargoftcse * th©r© vao a- qycJLô X 
deorans# in salold*P level* Pb® interaction effect oC 
period and treatment was not significant* nsMover* with
contimî ua subraer̂ ence ( SE&oid~-v - fraction increased upfcs
73 days mc&pt la the case of £y%* y^  and ryij
where the oaxl&L& value wags recorded on 63th day of ^ater*

log&tag *
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Sables 5a and 9b present data aet available*^ levels 
Its ttm various treat<8«nt# over different period© of onb**
iw&rgene* * She of feet off period© of suitex?$taoe« i"ea*«ooafco
and their aonbUitttiQaa ere significant £trivr5* 3)*

/typUeatlea of different fonv of orvsRle cotter 
ps’odurood algnifi&m£ tmmmo in evaiXebX©~s*# 7h© emia&iD
increase in aveilablo~5 wa© otfniswd W the addition of p f  3
faMooad by jfqg© leave© and cocMoetoS ac&vinl a*

i tmphotb fertiliser ajplicofcian oloo caused oi^A-
ff leant Increase in available-*? content of soil# r'HoucJi 
the highest af ©paile&tow? acre recorded in miper
phaa?iiat© treated plot© to * there was no oinnt»
f  leant diffffomice bot̂ se-n super phosphate and ftteaoailo 
phoBtJhet© in increasing ti*e ©oatens of atf{&labX*r~ *

5bo effect of easfelnod apjiicsfcieo of ©r^r4c uitior
aisd phjeptrsto ffertiliisar was also aisntff tent * ha 
available**0 content of 111 *3? ppa voo r© ̂  orded ta ois^r pbon* 
photo olus HFS treated plots vhlch woo atatiotically
on par vith Pvptj# ?2FTg and Fjftg and ©tcniffiemlly nXjher 
than the other troataento* 'ffc© louest tvalXat lo* c.ntfcat 
of 2̂*6 vao recorded in untreated piste (IV t%)*

■Sho autsaanopnoa of ©oil resulted in m o >preetabXc
increase in cwailobte*? oontont of ©ail* -ho Stî joai:
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ovnilabls-P o-atoat vas ab&nrvod by sufeoarglncs 1®*® solla
for n period boyapd 65 daya and upto 73 days* t&wcv̂ r* 
there v&s no sipnlfleuat dlfforonaa batvean the loMela of 
available-*  ̂on 63th mid TSfch dap* of mabwswnop* *> rip
the initial 43 days of ayfes&rgemsa # there won a Jmrtlo 
itteroafte in ô ailabl©**n and thereafter tlj© inoreooa ura
gradual upfco Si day© bayond which it atortsG dacUniQ »
~ho trend was unaffected by d ifI'erenft ir'atnetus esiss t
in £jttj and where tho highest available-*was recorded 
on 49th day of saboargenae itself •

Goil reaction

i ablea loa and 10b prestftfc man data on noil hi,
values as Inf Xuenced by various xâ detiasnfcsi ©ad period of
sutxaergeate» ?ho offsets of iroataents * periods of s^b* 
sjergr’raoe ©ad the {Kjafeinstians ox* significant (ilg# 4 .

C ansâ sHSst to organic natter* ©plication# tbor̂  n m  

m significant decrease in soil «H* 3*een leaves treptaonb 
txscorded the lowest pO values fallowed by ram ynrtt erwio 
an3 eoapostad aalvlnla»

foooj the different fOnw of - fertilisers* .lu saori© 
phosphate t^otcmt caused a signifies unt increase in ooil 
pB* But super pboBpfcoto did not produce say slooifieoat 
increase in pU.
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10b Chssgaa in £0 o* Isftaeieed by traatassst® and period csf aubaieî ace
Ciisau values )
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FIG. 3. EFFECT (F  SUBMERGENCE ON AVAILABLE P IN  SOIL

Period rn. da-us
FIG . 4 . EFFECT Or SUBMERGENCE ON SOIL pH
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?!ao trsatsant coatsnot tans dii mt haw any ai'Oi«>
ficant effbet ss4 ssiX plU ^mvor^ tfr* ten at s'J *plm 

of 5,4? aver different period*? wes observed in on 3
W  Sfc.*

th» Mslw-st (S*S3> in *

*?hs JjRf lu4me© of sub?ŝ rgen©& nn sail pK was tarro
duricc tte initial periods* he***© was a significant increase 

in sail pii upto 49th day of aubaer^ne© feaysnsl which th®

mil valutm rees&isied osr® or Imr eanstant* tar* hifbeafc pu
vaJu® m$ attained so 43th days of sutor^aeo in a ll tt»
treat raents «ies«rat in £|Hj and P<j Ihp when? tfc© poa.1 nC. value 

was reeordad an 60th day of vatorloQglfig*

thtehtngeafolfc iron («xett« Iran)

ĥa data preaanttKl in "ahien 11a and Ht> show tbs 
inf teas® of perlads of awb»&j?&eoc© and different i  ̂ f *t«* 
stent© am t!» ©seehaftg® able inn eontant of sail* 7i» results 

shaved that both tbo period and trsstrywt effects ’*re slsni* 
fieent•

implication of different fonas of organic oat-er 
causad a eigniftosnt insreasa in essehonjeatle ?rou contents 
in soil* ^na*p tbs diffartnr israc af aẑ arii© aatior*
presort leaves ttoataont rocardod t*# hijheot o«c sarsc Pile
Iran eontaml (439 ppe?) filtered by fom yard acsur* tA36 ppo)

/
sad ©oenooted ealvinin £36$ ppa>«



OabX® 11a luflittiMse of organic aafctes* and $baM&ro* on asmdnnAPaifeud Iras 
contest j»f ssil Cs#a)

* * *

‘o *>1 o 
4 2

np $yjF
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41)6.43 364*42 397**3 •rt̂ . < '̂,%W y"
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388.14 2? 523*37 S TVJ* 9 x̂f

Vte!3«h 309*96 307*13 307*93
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r-afeln 11 fe Ctofflagss So Sgnsfeaiiseafels ins® m iiaSTmm&Si fey trcataoafca «aS pnniod off
oub^rsenfic (onaa ?$&&a tx^esMti in pp«)

tn&ntisent#
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i£P&Uatl<Xft of ptsoaphatic t o r t .-*!*■» ’-■̂ Ĵuced 
aignlfleant decrease in «&rb« iron content si soil, houuih 

the aexiwo© d&errano in aseh* iron tfwuitt about by 

sup** pbor̂ ĥate the affect M mpar phofiiftote tsws atafci-*
stickily on t)»r with that of ifeisooarie fstr^ph*te*

*lm Interaction offset of art ante ancttor am3 pboe** 
pfca&i*? £$>rtl Xtora m.& not alt?stf leant * however,, tho Xsuoot 
e^chna^abl© iron level <103 ppo) *#&s observed in euper 

ph&nphat* treated plat a (ty%) m& tht (&2kv ppn)
in sreaa leaves treated pla&a *~V^*

rubae9fg»ne* a? ©ail resulted in a ait'nlf leant
itter&aoa in •setiiciswrib'le jttvn content ef <&&1« drastic 
and siipslfinsn^ lf»rc?oos in enoh • Iran was nstiesd luring
th© in itia l 15 days af mbrnTĉ nm e&& a cnrrtttir'iuini
significant <le©reaaa fcwlcw the? in itia l level ;me abaervod 
beyond 15 days end upt? J^fe ray of $ubaK>r®or.oe • :>e m l

50 days of aubaor̂ inc© tbs a&oh, iron content *<.s» uacsraofid
pr03re©6iv»ly and ei^&fiesatly.

>*iapXd earrclAtftccgi wjs uarMl out. he diffa* 
rent P fractions of et&X* svcdlsbXa P and £*u aha com*-*
Xation aoftrdto&i arcs pmasantad in Cable IS*



l a b l / s  1 2  Tars £ > n 5 & r  c o r r e l a t i o n  a a t r i x  s £  s o n - ?  f r a c t i o n s  a n d  s s > £ l  p i t

F0

0»P

A»-?
*± s  ^

s-? 11**? F©-? as-'5 o-*> ce*? Av»r m i  pB

## 9# m  #9 @$ ##
3-P  1*300 0.2313 0*5017 -0*2313 -0*3437 0*6303 0*5383 0*1908

#€f £&-% n-t&
AX-? 0*7038 -3.0670 -3.2356 0*4453 0*5664 0*5714'

;8h&1.080 8.0433 -0*1053 0*6304 0*5657 0*4291
1*008 3.9030 0*1317 -3*6833 -0*4654

ft# ■0*?!'1 *033 -0*0281 -0 *7034

11 g8

1.030 0 • »  0.3715
1 .033* 0*544?

1.300



It any be seen fraci the table that saloid* N frac
tion was positively and significantly correlated to ai*?
Cr »  Q«23ta)f Fa-? Cr *  0*9317} $ Ca*"> (r  a 3*&>33) and 

available-? (*  »  ©*6333)# whereas it  was aigniCicflntly ana 

negatively eonraXnted with ‘•fcsfte? (p «  0*231$) and occii*3od- ̂
{ r  m -0*2543?) f  raction«

A stgnlflcenb positive correlation mo obsosml 
between *U-"> with f W  tr »  0*7C&6)* Ca-F <r »  0*4433} end
available-:' (p  * ©#$364)* The Al*** was negatively corre
lated with a«selud®<$-? Cr «  -0*2936) while th&r@ was so
significant eoavelatlQn between AV? and Hod-?* Significant 
correlations wara also observed between Pe-?, ca-”5 sod
available-^* the correlation coefficients were o*&>3k 9 and
$•3957 respectively* No slgBifiosssfc correlation was Obtains.: 
between Fo-P and 3ed-?*

Share was ai^niflconfc positive correlation botaioon

aed-*5 and oocluded-i * (r «  0*0039) while £hrtK° was negatively 

comslated with availablc-P <** * -0*6033) * Ho significant 
correlation was observed between fied-i. asd ra-^ fraction*
The ocelnded-P was significantly and no natively correlated 
with Ca*P Cr *  -0*0201) am! avallabia-J [p »  -0*70^4)*

There was significant correlation between soil ?'3 
and soil 0 fractions exGepfeln* ealafttf-"’ fraction* -'oil
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wag positively correlated with ^l-*1 i r  ** CU571A) > t « -
(r  * 0 *^1 )* Ca-r (r «  3.3715) and available-" ?v * J,®4; #
whereas it was negatively correlated with “inK? 'r  «  3̂ )
and occluded- I'r • «3*$238> fractions*

-ho data an the various growth characters of th"1
rice plant as Infiiiencsd by phosphorus and organic nat1 nr
application arc* presented in ~aMes 13 to 13*

ft >» st ^lllora

The tiller count at various growth stages of rice 

plant is present^ Hi Table 13* *he effects of pbosph >mo 
and organic Batter were significant* Zua interact ion >f fc ot
was# however, not significant*

?he mxUmm tille r count was obtained in in nil 
stages of growth which was sif?>ificently superior to ~  ̂* 
and r*-* It was closely fallcwed by which was aipnifi-
contly superior to H~ and Jij* fJL and were *mr.

ŝjeng the forss of phosphorus tried# ^  and %, i orp* 
significantly superior to with respect to tille r count 
at a ll growth stages* 'Jo significant difference co*ild*
however, fee observed between the different form yf* * 
fertilisers«



f&ble 13 lafluonco of ptm^heraa and srgsntc *a&tt*r sn the ts»m maber &£ tlZX&Fafhl'll 
at different grc**tk stages of rice

Active tillering stage
£>a

Racism tillering stnge ^Iswering stage
< r%

pt p,2 Ham P0 1 8 »sn RO £t&m

»
*

f

0*2

tt .f
11*5
7*3

® 0*3

0*5
12*5

13
10.5

13*7
11.7
13.7
7*3

0*4
12*3
12*0

>4

ab
L

9*3

12*2
13*2
10.4

11*7
13♦
16*3
12.9

12.5
13*3
17.1
11.6

11*2
13*3
13*6
11.6

9*2
12*3

>* 12

9.7

9*3
13
15
11.1

11 *
12 *

16.1

13.7

11*5 11*3 kitsm  11*3 13.7 13*7 risen 13*9 12*4 12*6

19*1
12*5
14.7
10*5

marginal aeaae «1 . CD 1 oarglml sssaae * 3*1753 P osa?g$fciial aeĉ 'is 0.3594
a mi^isal naans *  1*3&3? ft oeaas »  1*1255 k 9 m 0

t n  Xafemntlm n
A* x u ssaf3!a$l smm** &j f* t1?

V  4&j» €t 3
rr*Ma=*
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Though the interaction effect of phoso: some osvi
organic aatter on 'tiller count was not significant »
increased trend could be observed in the trent'icrct b*, ,
at a ll 'growth st

Height of plant

"able t& or®cents data on the influence of tr^T
oentii on the hsleht of plant* There twwi clmific&it inerrasL
in the height of rice plants due to the a^olieati^n o
organic jsatter and phosphorus * fha interaction effect was
however, not significant

The aaxissMa plant height was obtained in  H0 in  1̂3.

growth stages which was significantly superior xo ' ̂ , 
and The next in order ware and >1* bust no ai_g9 *i~ 

cent increase in plant height could be noticed in ?X|
was an par with IU and superior over

* êjong the foras of phosphorus applied Ju nan si 74.
fleantly superior to and Pn uitu respect to ?lant

<■**

ac sU  'growth stages# P̂  was si yiifican*ly eufcri3.* L 
at all growth stages*

f'v

The interaction effect of phosphorus <md organlr*
setter wan not slgnlfleant. However, ’yu  perfumed b»tt ̂  ’



T&b$B 14 Ix&’Smim® of ;MQanic aabtsr m t$m mm haiotit of plants
62£ft»eiafc jgn*t?i «&&«& of r&es ClB es>

Ate&Sva tlU&rtag &ttma

>
I*

t

t 'm&zm t£2$mw$m stags g fl&a&a
$0 8t F3 ttesss 0 F1 F3 ftKia *# g1 F

2

4

&3*3

4

51*1 53.7
€3*2

1

#■2

5 7 .2

sa*9
m2

#7
% * 9

&>*&

54*0
I I3

*5

30*t 95*4
53*0 52*5 

53*4 63*9 

32*5 62*1

55*7

3 * 4

W5 i-A**.Hii*

#1

5 3 .*  

€ 3 .6  

36.-2

r?

t* 
*2

S3*t
<B*9

67*3
61*5

71*1
74*6

?a # 9

74*2

71.4
73*2

65/5*

*4

6S#.0

73*1
jr

*  * ^ r

» « 3 35*9 56*4 Ttean 53*9 63*2 30*7 nm  €2*2 74*?

m m a  *  3*6937

12 asarjisal saesns «  4*26S3
Cl* n o a r n im l  m a m  «  3*1 T O

1 «* 1*
60 > oargsnat mma •  £*8334

*3 r*aapgjsi&l ssfizxa «  9*3693
e n ii&t&raetlai «► m x n intarsctiori 51 / at EJ iaterc'Ctlso. * u>»

0

^3
CO
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Yield of .grcin and stw?

f‘he data relating to the aeon yield of grain 

straw fron the different * reatmoiifca are ore sent e6 ii
able 13 and 16 respectively Ĉ Ig# 3/* he effects of

ornate matter and phosphorus vers significant whilst t  e 
interaction effect was not significant*

‘asong the different fo r'3 of organic natter av*.
C*-

significantly high&t grain yield over one ” j  ao} cm o,i
par with However, ll» failed to <jivo significant tnctiafj 
in grain yield over control CtiL)* ‘she application ot phos
phorus also resulted in significant increase In (3rain lei 
over the control hut no significant difference was observe 

between the forvis of phosphorus, \j and "p* ~fcau ’h the 
interaction effect of Bosphorus and organic latter wa<* no

-a

significant with respect to grain yield, the maxlnwa yield* 
trend could fea noticed in

The sfciw yield was also influenced c irtaificon' 1/
by the application of organic matter and phooohorus * ho 
interact!on effect was, however, not significant* Anon; 
the different fora® of organic cotter n« was slgnificfritl^"
superior to rt|# tj* and with regard to stnr < ylsld* "tx 
troatfaents vlj and ~U cave no si gnlfleonl increase I-* c r:s 
yield over control UU>* Anang the different ?/ 'J3 of
tried ^  wan slooificsst!? superior to £j arU wlcn ,oS¥'c
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to straw yield* also gave ai'oiifieaat increase In ntrsn
yield over control (P^)* Jhoû h the interaction effect 
not sijys&fiearst# enhanceJ ntn&? vieUs of 23 «** k /hn v̂ l 
230'"J kg/ha were natlctf&ln in the treat icnts ’V«^ ̂ *£ «« rj I
ro9 ieetiv#ly»

■̂ atc pertainln * ts the percentage content j£ u* ,
it, ta* i% and t e m ^rain and straw arc jsx&cjrxi m  ̂ ^
1? to 22\aJ and Cbi* 

Sitroeen

2hr effect of phosphorus or nitrogen content of 3trau 

was not slfinifteanfc. The nitrogen content of jPrt? in j c 
control was Q«63S percent which was si'pifleant 1/ ralai i Ij 
*>• '31 percent by the apoltc&tias of fan  yard cn -*ro» 

Tith res-sect to the nitro-scn content of ‘train, iher* 
was no significant difference between different f  oraa >£ 
fertlHxera arid organic ©atter.

* hosphoms

Table 1 la presents daca on the phosphorus c mte? c *v 
stress as influenced by the treatment’a. * imifleant imrons*
in phosphorus content of straw was recorded by tho an fJt~ 

cats -sn of both f>rT9 of fertiliser* ha aeon value''
varied **roa *>*132 percent in VS to ^orc^nt in

i  /

the super* pbosnh&te f'p'vte i olots ( to ”Y <V 4 T'o ' * ' '
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t z &  ultiswg&m e m t m t  { * )  o f Atm r

ft"•h ft-, !!* Ileaj*

M*ar 0.633 0*̂ 31 0*312 0*73<3

CD p agtfgtatnl otms * $n 

*3 OPfln* • 0,09953
4J s ti Xatatfaotl̂ n **

?« 9*672 0*096 6#?S4 9*712 0.766tl
i*l 0,726 0*071 0*860 Q#76l 0*32?
?s 6*615 6*326 0,<tf2 0,752 0*731

1?S? Xaf&jtmes $$ flsoaph»*us §r.3tr*ie ra&tt «jp oa
tta» nltntaot* GJf&mt (rj) $£ gwslA

6
J*

MtAn 6*765 0.767 0*754 6*709

<n p mrglTi&1 tsseaa -* fl** -3 
H

H rw;toil> «?tsas «e

 ̂ se !i xatfcraoftisn, * ?r

ffeAA

6*721 o*B** 0*786 0.722 6,773
 ̂ 0*68? 0*762 0*731 0*694 0,724

*?«» 0*760 0*703 0*746 0*711 0*741dZ
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EabX* 10a IrtfXumm ai pliagpttorMS m$ organic e>at̂ os* m
tf® pftaaptoruft extent C$> of «*?«•*»

n

H-g HL V*a*n

CP -3 m m a  * 0,010?
ft «ar£SgN& m m n  ** 0*9192

P0 9 .W  9.1 J? 0,20? 0,196 0.132
t 0.234 0,252 9.256 0,211 0.221

P» 0*191 0,214 0*23 0*193 0,207
Wft*

Hftftft 0,101 0*214 0*222 0.193

Xabl& 10b lafteae© of pfcsâ boraft «fflndl op̂ Sttics afttter m
t h »  p t * 3 © j p t * » m  c m f c s & t  C  )  o f  a r s i a

«L ?to»

f?0 0*141 0,250 0.211 0*159 0,107
'% 0,170 9*204 0*33 0.174 0*31?

P2 0.152 0.3$ 0,23 0*139 9*394

£feafi 0.137 0*33 9.229 0,174

f P iP sssp̂ LimX miam *  0.0343 
C3 it aajtsgiaaX m&m »  0.3939
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flatter application sira’ flcantly increased P content
<sf atraf* ow*r the UBftpaateti olats* a&x&saMa. 0 cantost 
of 0*222 percent ^a» obtains*! with the leaves treat*
W»lt (Hj&g)*

In gratr, <«aSs!ks 10b) tfti* jiajapftdraa ccnfcfi&t wa* 
ineriaaed Lhe a^&U'Ot&ja of * fart&l&aaft? ar*U It v«*£*4

w

£jm* 0*13? pevoent) in to 0*£l7 yaroaj& In thw pjyat
treated with a«j^r pfeaaph#.*? * 33 gnificarst inewfluMi in ptto#**
pharos eswteift of "jp&to vaa also obt elo&i tr? «a^naic aafctar
treatment* ^ji? taaKl*6« J client of 0*251 p̂ recr-t u&s
rscardtd bjr f&ra */»r̂  asraoite tfoataA&t t  HV&oC têr r̂ rean
loayaa <3*220 percent) assa $pi?paat9& aaXvlsia C >* 17k -mn^smt) 
ircatenta*

Pataastoa

A l̂teafeion a£ pfcNhtfka ctsa had no aitfnifie-sii rtTteot 
-on the potartaiun esRtent af (Table lic&tJUm
of f«m yarJ iaanur© sOoâ  n&tft phpipttsto fertilisers increased 

Uw >ita*0l.ua ©onts-wfe of ctPB***

The p®tas#tifco cantent of grain (£«&&* t*%> vas &l»o 

•ignlfteent ly influonaod by pbasp&omui ami orgas&c oatt#r*
The tse&n potaaalua vantemt <sf twin #aria i fross 1*005 per* 
eent to 1*1 $3 parent in trsatsnnfcs with > fertiliser* as£ 
from 1*03? percent to 1*^3 parent with the arfenie aatter



TtiMUr 19% SwHtosfiM of m3 orgftfti® mtfeQ?
m  th© r̂feaaslma caatent (*<) of ntraw

?

cl ttm

>0 1,699 1,93! 1»r® 1*660 1,759
?1 1,574 1.061 1,763 1,632 1*793
P» 1,002 1,073 1*095 1*637 1.TO

mm 1*533 1*077 1.707 1,652

0& /> *mS«I*£ MS® ** 81J
B araginal mmm ** 0*970?

Tabla 10b X®tXu®noa of pti©$p&»r%ss *»$ $*>§©*&« m ttow* 
on tb® 1vo&m&tm ©swissst ft:) of gmlft

ft* hl titan

^  1,099 1,1©$ 1,123 1*064 1.099
Pi  1,067 1,253 1*194 1*126 1,133
Pw 1,036 1.2! 9 1*151 1.004 1*123

ffeftft 1*03? 1*223 1*132 1*003

C0 *> saar^teX mms ** 0.9135
I! la&svjt&aX Q&cms -  3*0223



tmatoseiifc* * tim msz&wm. warn obfca&asd b*i©
atjp®r ph&stfmtQ m s tw o  y»s€- aaaur* tifeaiMBts*

^abla %5a ME fc giw 4tat* on the oa&oiua content of 
atvm woA g r a i n  r a a p e e t i t a i f *  c a t e l s i m  e t m t e a f c  o f  g r a i n  
a a &  a h s w s * !  a a  s i . ^ i i f i c i m t  g i f f a i t m o e  f e y  t h e  a p p l i c a t i o n  a t  
p t o q p h f e m  *  2 t s # r e  w a a  a t g s i f i o a n t  i»ei«m ss l a  t h e  M U s i m
content of atra*# m i  groin fey tfe» application o f difftrvaat

fossa® of organic miter* £b* a»m ettiteif«& coEteit of air**
v a n a O  f r c m  0 * 1 0 3  to 9 * 1 4 $  ^ m a n t -  a n d  t h a t  o f  g m t f o  f r o d
0*513 M  0*491 pereeai*

f^gneoiu#

Oata on t!» a t t s o a a l u t t  content of straw M  -̂ rain aa
inf tosaoê  by pbrfBphftv'i* M l organic matter application am
prtsantadi in Tafelt 19a M  fc mspeetimlyv tfe sfgatficcat
difference couid be noticed fey the- application o f pboaplitKUB

o n  t h ©  c o n t e n t  o f  a g s B M t m *  ^ f g a o i c  a a i t t r  a p p l i c a t i o n  
M l  s i g n i f i c a n t  e f f e c t  o n  t b s *  * « & * < & * *  e x t a n t  o f  s t r a w  
and Th» e®a» $a§n$atti& content of stray waa iaeraaesd

f r o ®  0cl2 v i n  £ y ^  to M4 0  p e r c e n t  b y  t f c f c  a p p l i c a t i o n  o f
fmm yawl smw&G ybera&a the msslsm content of 0*?14 *ser* 
cant In tfto grain was febtainaa fron the ®?ae» tm&m treat-

S ' h & r ©  y s s  a i ^ s i f l c a n t  d i f f e r e n c e  f » t » « e n  f o r a  v a r d



?&b2$ 20a XRfteao# of phostjis&rus m$ ofwsie afttfc®? 
six tha ©alotai Q0Bt«a$ (?* I of i t w

£

1
p,a

n

0*106
0#W
0*100

0*125* 
0*120 

0*121

0*142

0f14j
0.1&S

0*114
0*110
0*116

0*100 0*124 0*140 0*1 IS

01 5  -tnnss « •  PD
* 0.0002

Itean

0*121 

0*126 

0*123

tfctobl* Issfto£5fe0 of phoogMnti* «m$ o^gaile ewtter
m  ti»® eftX®Jte ooa£®»t Cr5) of antii

H*aa 0*315 0*54? 0*401 0*514

0b *' a®g$l&s% tat am «
CV1ft* mm® *  O#0O5

rfetn

%  0*276 0*500 0*572 0*201 9.30

0*549 0,3:0 0*421 0*550 0*37
Pg 0*314 0*344 0*400 0*502 0*342

>



2tA Inflyaase of ph&tyttosui sriO organic setter oo 
t h e  © a g n e a i t w i  c o n t e n t  1 0  o f  a t m *

n
A t

f
fit

^  Mj tt* IS* Mean

% 0*134 0.143 0.121 <V*25 0*130
\ 0*132 0*152 0*13? 0*134 1.101

% 0*150 0*149 0.130 0*131 9*136
& *

lean 0*121 0*140 0.134 0.130

C»j? marginal swans »  83
o

»t mmtnftl neemas *  9*000?

21b laflwmce of and csr$8nic setter
the g*am®si&?a eonteat Cr0 of arala

* : i *  I t ,  P'fcran

Prt 0.321 0*571 0.660 0.512 Q & m

?t O.390 0.631 0*740 0.571* 0/40

Pg 0*30? 0.632 0*733 0*364 0*629

ttmfcit 0*572 9*616 0.714 0*351

CB 11 marginal roan? »  3*3973



manure ej*5 gsmmt Xesvsa aifch r&specrc to thoir ettocto in 
iacfaaaistg m&Msaim canton* ot hath grata as *»t%% m

straw*

Clapl* nnryflattoiia vepi wafted out batwxara svaiXabl*-
l&smphsmaa csfstaat ot sails at ditfavant psrta&s a? 

gum# *mf at*** m3 gf^in ytaltf# Chs cswlotian as triers 

» »  $*»£entw$ in t&fel# 2£» All th© eartalattflv*$ were
significant* Available ? at dtft&rmt patloa* a£ attempt*
gene# w#*a pasitlwaXy and e&galCiee&tly oogrdVstetot with 
straw $rW3 grata ytald»



Motile £2 Z m  ovter eors^latlan a&trix of
ftifaita&la ..? fit dtfforent pfii*Xod® of
ft'j&B&rssnce, atrotf yl«M ^rain y&old

Avfiiiaft&fi 9
(F^notfa in "tw  strtd *r«in Vito 3d
dsyfi)

0 o.ofti*r' O.B249
15 0*7937 '̂ 0.7326* *
59 Qrn*m

<**
9*5913

45 0*8654**
*3“

0#S942
69 O.OTtf?1*

<C>
9.9273

75 9*9145 9.927/ *
<y> 7*933

.  &* 0,9374

tntfic:;tas QlwRiflcmab fit 1 » tavex



D/scussion



th® ehengos in inorganic P fractions *r$ evaiiuale p 

in the soil u»$ar the influence o£ different organic {mt@» 
rial® {far® yard aanuro* green leaves* and composted
isiiivinia) and p fertilisers (super phoe&hafc© end tfuseooria
pj-sasphate) ■&nd their of .facts on the yield* growth character* 
and nutrient een^eeiticfi oc ries plant warn studied by
conducting field and laboratory etmltee* the result:a
obtained from the studies arc discussed hare*

wmg the different inorganic ?> fractions tho s*ost
abundant fraction ms Po# and the least abundant ms 

€sloid#* The treno fomstion ©? added e«̂ L native S* into 

these fractions in the sail *sy he errangea in the order 
re# > ai#  > >  oocissdhM > co*# > saioid# *

It tsi found that organic matter tso&tisettfce signi
ficantly deeree*e& re-# fraction* in the soil*. The farm
y&rd manure treatmnt registered the maximum degasM* yfcile
the offset of green leaves we statistically on par vith 

that of pys<* Handel and Clutter joe il£7£}* Handel end iMandal 
U913) end ein^i and siariraa (IS*??) have also recorded 

dees’oaaes in Do# levels o*f acidic low land rice aoila due
to Uw addition of organic matter* iiftfifr and u&^irm <197?)



©oncludutl tto&t tho ©aXt ion ©£ organic rauttar rdkjht
h&v© ccoatod ©r* infeanaci ^na r̂obic condition causing «a jsc** 
tion ©£ forrlc to csat̂ -jounr̂ a * < xeaKJuno '-o - vu« jfcli
nt &X* (19745*. tba dacu'yâ j in ra«p upon the a&Utlor* u ,

organic matter to scdJ ts* poeeibly c)sfc f »  t!w Coroetion 
o£ CEcnpXa»a# by the &*ua%©sXtion jjro-ucid ©1 organic 

with ro» CDT̂ atincf fcftta affocto e£ pnoaphatu fat t i l l  out 
txectDonts on -Tr*otioa *tupor 0iost hot® ttuaticmt
ttucaidad oignificcnfcly hi^ior "V«r eont tttt. then t Uvwesrio 
pfto&j.l'ir*©* KutiCkxi on" ’<hs;i (197?) ©benrved the* roora toes*
©6 > o£ tb» phOSphOr***© «t&lfrl ©$ eupa*. $fao8ib&f & v&c cca>»
vuttod to the? unavailable "'orao of Iron and oXirtiBi.ua

pfoojjjptaot * ** in ecil soil a ĥxMucs bande &lbv %*n-J rex :
,>?Gfca m&intainjd c lo ~r ©Epou&ta off .*»•■* ci»T *>X«*.
super pho&vfczta. ẑ 7̂ : jrhct’Spho4*© contains
soluble ohô ĥorun than smssoorie phcspiwto ond t/W nw-jor 
portion o£ tfta w«jtx soluble r present in the super phujphat© 
m i^t haw boon tr©m£ex«si0& into J?>o* t,e results ©£ tlx?

pr&u at study are in agrcamni uitft tm £an<tett? oc those
workers* it  ws ©be icvad that tho no* low la at <U££aruiit
garbling itttorvrlr ©5 © o<3 »*» increase uj to *5 do&o of &ui>»
«juryone© beyond tl/ich »vhuy msro oigni ficsntXy dscr oggq*. i •
Siahepatr© on l Patrick (19C75 an* t;,Jis ti and "irŷ h (1970 
hois/vdr "‘toC an increaoo in \.**>vj in ©lluvi.u~> pŝ Xo at
£TUww* wring cnCt b'&v®?A Zip rI ' *ro mite o



t t f y  proaunt; st&Kjy on. 1  e r a  in  n* ruerrent viifc* thsou wu> ' ra *

*7t -o inoreasa in £\j«f may bu ar trioute 2 to tlx* "ilnJznc -- 

p ?jith oolubl 3 iron la  proCuoai *?y oltt-lion

Corric founo of iron,

Tba raoulta #ix»&td that different poriole o£ air*» 

mjxsonoe ^nd treafesonto ©ignificenfcly infliMeood the A w  

fraction of tlio soil# **!# ax\„«j$ic tacttor tscafcj»# *nt© s i nl** 

fxrantly Oncraaeod ajw oont int an a tho £err» * «jul -^noro 

trustees plots recorded the losesv Ai-w* love He* isandoi and

Chatter jo© (197^) ehowcrl that erylicotion o£ ot^fir.io mat,tor

roiucoC vary pranin,r£t2i Cbo ' ijcatlvjrt or added & «r» *rs,uiyL**

ruua pi*ooptinto in a ll t l »  noils, tiantial and Maadai < t9?S) *

"ir*3h and *xtngh (1976) end Mngh *ind faiirem <1977) bavu

also rocoraad the a e ^  trm&i soosrwth »-fc al# <1974) a ttri

buted tftio <ijcaraaaa to the ro tation  o£ coi^ lu^ue oy tba

<feCw®^30Sition products o organic matter uxta *’«  a’TsJ A l. 

Addition or iartilissai, 9 cU&iiZScantly <rtrrooooC fci,* A1-

content o£ so il- ,feuilar results Levu b x -,1 ocatoar L*

. ..naitrs an~ (197C >* * uSri et *1* (1979)* era.

-alas* HVdL, en-u <197D>. .\ i result^ o« tu* ,zon^t t

study djowoc*1 thot aaaon̂  cLe two £o‘ •ha or £o» fc*i*0^  # v vx i*-

t»o>* or c«jpa*. i hce„ hat liar s& u\.o hi then; lev*. 1 *. & A l- in

noil* Thio tcmJLt iu  cc.tfeu „fcy uith l.te lin,_^ of 

£ton U r and Khan <19725* wntrnuous suurv-oyoi _v i>ao ^  riy
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inc-v.»?£a-C fcho yi v.n„ fch j jvjI » ac a* * t̂&i
et 45 vlê £. of ©iwcur^cncv,* hl*»3«5 (X̂ CH) arjf lur^j,a jlv.

Ptttrica USKXI fc*.va ruGo&tXU ai inej.\.4Su xn QXasuLt
r

tfLi&tu content o~ axea <201X1, %cn *miori.Q,,.ainw*

2t vac ohsarfcod £ru? the tarsulfc© that ooth fcsxu t « 1 1  ,

and peyrlOiSo of vm&r^ qjhqo 1xx<$ fiioniCicanfc * ft***,L on £Y- 

ud»o arj‘ 1 occi .tacĉ f * tfu jjhos*ha la i jtfed Xit^r * ~~fcf»jst^
e ijn ifio an ti/  incxa^oed tH» lovul or il. &v ? r r  ^t.v<»u ovot 

centrol*. <̂ n J ionaa o*%l »̂ ojus*4 C19X4 cluo OA&&in 1 or
incrt-aoo in  t io  icsvsia ui heuwfc’ »r*£ u%*ltud .̂>*r- cui*c *ua  A

to fcha ceSridtxoe* o S^x^, hut a * * J2rti.ixt!U£*r U, „ lex*

hrcc-t^ r,to with 'X , *md trow* lo<wai* oiy>iisi~ant3ft sact^aoi

>ucW *rsh Occitsdî  ̂ cai&cAtu An &j1X* ,**sm«2l m%« v hot uirĵ a
(1572) havo ai^o soyosrtaa that cyanic ckittar oakidt̂ on -awoiaC
ths3 fc^-m^onaatlori of added ones. &nic p^josptjotaa xnta £ oauo** 

t&sifc aoluolo and occiu*iall iron ^x^pXctv-J. *ho fuisr^wi coin**

tont ol f 6iW end OooltsAaj**! fraotdoris woo jroccsrw't an t!*a

in itlax s3*y of avscrMr ,j**50 -aix. tlacuuffar tU»y 4, £v>^o&euvoX 

and axgnAfACunfci/ Mderu«MJud -aptc 5atl“ X&y of w«a?kou jr*^«

*

Tlŝ sa oto#3rvationo aru an ars.^junt uita alaulcr otx ̂ *u
M sha^^atru an.* £ a t t i c . ;  ( i ^ O  cnO 19715*

»>g v -a'3 a t t x i - A i t v  J  U u . ro ^ . ^ n o  c zn h l t X n s  t t w t  o  -je v ts

Vv-J

E3©î  OOtt̂ O to CJirjariu «it^ Jksxi fc&WUi tO-ueOJcl
oy . dp Drolioatton of orsjanlCf-̂  cu. wall ua .uiuhall^
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€s«& content of aotll was si^nificantx# influenced 

fc y  b o t h  t h a  tra a fc m & iita  a n d  p e r i o d  o f  #Ql3nu*\^>fie*i D o th  the
S^osp&etie farfcilifcor ®igni£ie&ntJty itictfMOQd

tho ce*&" fractions In s o il ovur control* n »  hichaet co*p 

frectitn *?$» r̂ cordas! if# ©oil® troatod with &v%®£ jfcossitate* 
Addition OC organic matter citioificantiy dacraafied f &-T* 

content os n o il control* fiinsUar result© h&vo tacsn

obtained by wt»Jj^ro Xilco I'lngfj and £>in$K (1976? cn6 zunghi 

and i-iariram (197?)«

U »  highafit g&*p CvaetAor* was obese?* 3 by mftxast jing

t h e  © o i l s  f e e  a  p e r i o d  b o y e n d . 4 S f h  d a y ®  a n d  u jp to  G O tn  day® *

Sdyond 60th days tlso Cap* ie w lu  decco&sCKl gradually* * iriila r

xefAiXta tem&* boon eecotM t by H aoM  and Khan <l9ts>* c«it

and M£ttceX*art CX986) a lso  reported *  sign ificant ineattaat*

in  ca«p content in  aoilQ ad jec ted  m annual flooding fo r

ff& N t*  Tt& CQ^ k b/1e a s e d  b y  m c t o h i a l  a c s t x v i t y  s i g h t  b o  h a v i n g
li* '

a aoXubiliaifig e€foct both on the native C&-& in soils as 
wgtll a# tits Ca**x> in tho added phosphate* She doeroaa© in 
■Cê  myorfoS 60 days may bee attributed to th« Cae.rj&m in
co? concentration as a ro&uXt ot tfcidi tt&m o f the farrouo

oc^owicls* f©ri»®4 ©arlioi? undrsgo es&d&fcieo and Ranges to

t e x i e  o x id e *  r & a u X t in g  i n  U i a  a b s o r p t i o n  o f  «£*& » o f  t h e

soluble £ta*a&3iatas«

Tha® taremformtion of p into aaloid*!? fraction vae
nignificontXy influenced by period o f cdbmer>3nce end di€£&»
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mnt troatnanta. &sa|>i4oatAtm of cvgaotc ®attor and $%»&*
pbatie fertilisers signiCloanily inoreaeotf the saloitK j

content of aol4* organic raatcor application* in goner si* 
increased the âmount of I* retained in 0«i©ld besoms fern.
Slncfc and liar Irani <19773 «n<S Ha Jra m€ Dahaath <19873 have 
aloo reported a nrmilar tr̂ nCS* CfcntMEOt* to studsoocio pbea«* 
phâ o* affect of super taas swo significant in
increasing the sjalol<VP content in soil# ttnotro was a gratktal 
iaesaoae in aaloiJ*# uith p >rloie o£ subs t̂pno  ̂ and the 
M level me attained on 75th day of sufeRsrsoneo* *.yb«* 
murgoncc o£ acid j©Al has led to an increase in soil pH
vt&cfa any favour the anion cnaSwnge process l$&d£tij to the
release of raor© amounts of ecloid«*f from csschonga ax tea* 
Similar increases in saloid*# fraction docs to sunc^ganoa

(zvvol -S[ r v a j i v

*675of soil have hssen reported fey Oupta <19673 and Sahay at ol*/v
<19693

it w  obaorved that addition of jfhgĉ fcatls fiartlll* 

sero oijnlf ioantly ihcrssaiad the available i> cootant o£ soli*
liearsver* thors was no sign! gicant difforono} between, supsr
jphoŝ mte cxtl ttuasosrio pheM̂ iiefto in ir&ros&lng the avails** 
bio p content of soil, swto ohoorvation is in lino with
that of Mathsu and Joes <1985 3 *



Addition of organic susttor Ineroeeoa the availability 

of p craoidarsbly* Jsmong the dif£skur& tarns ©f organic
matter* the offset of tarn yard manure was significantly 

superior to that of oracn loaves ana ©er̂ *»fc©d selvinie. 
BuSsbcpŝ raya and vandal (1999J ©bservad that addition of
rw* increased the availability of phosphorus in acidic soil* 
SIio daeoqpooition of organic matter under anaaro&i© oondi-*
felon low&re the rotac potential to a groat ©jttsiife and tbs*
resulting reducing ©smdlticn favours tbs solubilisation of
more ferric phosphates in the flora of ferrous phosphates*
tna&r flarouratelo reducing condition organic acids released 

frees the deconnposition of organic mattor may stabilise
forroua Iona by eeesplose formation t rod r&lis* X9<S4
end Purnrohandr« êof 1966) end maintain & in an avail able
form. Islam and siehi (1954) observed that addition of 
mldisahl® material lifts green manures increased the avails
MXity of phosphorus by prcmotlng reducing condition sfiiCh
favour the process of conversion of taartc to forrous phem* 
phatos* results of the present study ore tbua c©nflcmsd* 
it ess also observed that addition of form yard raamaro in 

©onjunction wifeh either of the f&ospb&tlc fertilisers m$x*«
taXnod the >kigb»Gfe available*^ level in soil over diftaent
periods of eabmargoaco»

She results of tha prossmt study Show that available p 

content was significantly increased by eutaaergyrie©. *Hxs



h l f i p t a a t  a v a i l a b l e  p  l e v e l  w a s  r o o o r d a d  l a y  s u b m e r g i n g  t h a  
s o i l s  f o r  a  p e r i o d  b e y o n d  6 0  d a y s  a n d  u p t o  7 5  d a y s *  oagmC 
7 5  d a y s  a v a i l a b l e  p  d e a r o & s & d  g r a d u a l l y *  d a v q r a l  warjtAJifj 
hews sported that flooding significantly increased the 

a v a i l a b i l i t y  o f  p h o s j t m t o  i n  r i c e  s o i l # .  t f t t i f c J *  1 9 4 0 #
H o r t i m s r *  1 9 4 1 #  i s l e s *  e n d  o l s b i *  1 9 5 4 #  z&vmt a n d  J U i s *
1964# Mahapatr* and Patrick* 1969# 1971# Msndai sod £awisi#
19753* if*  inaraa## in the content of available p m  a«b«*
morgens# la due to the reduction ana ©fth&noatS solubility 

o f  r q M P  c a u s e d  b y  f c h a  r e d u c i n g  c o n d i t i o n s  a s  w a l l  a s  i n c r e a s e d
pH 196S 3 * In addition to this pbJiHca&nMb
rainoral isatiers of organic 9 would also haw# contributed to 

t h e  p o o l  o f  a v a i l a b l e  & < I C a m ® r *  1 9 7 6 3 *  I J a s e H  a n d  J l t s t t a e i u N r y b  
( 1 9 6 2 3  o b s e r v e d  a n  i n c r e a s e  i n  m J A a b l *  p w i t h  w a t o r i o  j g i n g  
of riea soils of ?ts#t Bangui v&to the flowering stage* «3ln$h 

a n d  a s m  ( 1 9 7 7 3  h a v e  a l s o  r e c o r d e d  a  s i m i l a r  t r e s t d  i n  t h o
available 9 octitont of auixaerged rice soils*

The significant positive correlation of available 9

to pit obsojrvad in tha present study digests that tho p

irjoroaeo can also fee to pi a€£eet* ‘Zb© inesroase in ptt 
on subnecging the soil favour# solubility of ,M and &o pho®*>

Shato# and doî orption of P from surfaces of clay and oxides
of &1 and to (stum and Horgan* 19703* it  ssey bo noted that
available P also dhot&d a significant positive ourroiaticta



with Stt and A1 plicsestifeto fractions Which signifies the con
tribution from thueo fractions to the jseot of available z>*

The pQtilt value of avail, able P was observed on 60th
day of sabea&r̂ enooi and thereafter a ĝradual &Ksrcu>aa va®
Observed* decroaao in available p during thu later 
®tage& of auJ^r^noo might bo duo to the re-esdUSotlon of 
ferrous to faerie and tfto ra^fomotlon of Ca«£ Ci?in#t end 

Item# %917)*

Soil pH wae significantly inoroaood by addition &t

tluesoorie phosphate* Jiowover* no significant increase in 
pis could is® noticed lay the* application of super photfft&to *
The increase in soil ©G duo to the* addition, of Musaoorle
phosphate my ho duo to the higher baadcity of auoMorlu 

pbctepiM&fce imparted by tho ealciuss content«

Organic matter bmttmm  aignifiicantly dscroaaod soil 
pa vhlcfe was loured from €#16 in untreated plot® <*?# I to
S#99 in ocmpoatod oalvinla treated plot®* S#65 in FtM treated 
plots end 6*47 in greon loaves added plot®# ifce dacrease 1** 
soli jsi ns&m tha addition of organic mattor my be attributed 

to the* rslsaas* of organic add® and phenol© (ttutng and 

Ponmspotum* 1966) frasa aeoot^mlng organic mattor ishich 

Isoop the p.i at o low levol.



cubeaar̂ nce ©£ soil broo^ht about significant rise 

An pfl upfco thft 45th Say bayaata *toSb At was saaintalned 

c^atantly The peefc pit values m  c&sarvad between 30 and 

45 days o f auladiargonoa* The incrooo© in pal coneecjUQnt t©

SMfcrsorgencs «S$ht be «2©i to m irsCsmas® An mjonlseal nitro
gen (Karuntikar and Daniel* 1850)* radutticn of fo*rrie and 

incr sjanie oô pounSs and release of feaae* ills) potasoium*
caloitn and magneaim duo to hydrolysis < panaatngaavuna* ifSBf
Mahspfetra* A$60U

The troatiaoata with organic m ito r ana jpNssiifo&tAo 

fertilisers influenced iron content in soil significantly*
Phosphate o l̂Acafcion significantly roduood ©oczhanocablQ
iron  ocntont in  so il*  Tho cteercsoa o£ a  per oont

phosphate tnsfthoent (PglU) recorded a 12 par cant dacroaa©
in ŝchan ôahio iron content over un& -rtilised control
Cs»0i^) • The decrease in iron contont An soil
import the addition o f j^soaphatle Os. tiliserst may bo due to 

the fom stion o f iron phosjtMit©**

Thar© was a sign ifican t inecoaso in  &a&ang0©JLa iron 

l e v e l  e o n s e g w a r i t  t o  t h a  a d d i t i o n  o £  o r g a n i c  i s a t t c r *  f ! w  
© # f o o t  o f  g s o o n  l o a v e s  was see© s i g n i f i c a n t  f o l l o w e d  by t h e  
e f f e c t q  o f  H f t i  e n d  c c r p o s t o d  a s l v i r i l s w  T f l f t B a u r  ( I f 6 0 )  s t u d i e d
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the of fact of organic raettor m Iron under tatorlo/jO- 
condition and observ&u $ nia&~a& increase in ososhaâ  vjaio
iron with the addition of organic matter in acidic soil* 
Handel (1060) obaorvec! that the exchangeable re forevm an
the ptreaunos of organic mfctor ant any day of subKior̂ onco
was considerably greater than the oorroop©n<3ing erxjunt an 

the control ©oil* In the pnssonoo of organic raatfcwr tbo 

reduction p&x&m is store intonua and c©̂  prô ue&iofi ic. 
gre&ior such that under those conditions tnoro iron will bs 
rele&e&d into «Hchsa£$abXe forrae at a faster rata# than in
the roils imarsended with organic materials (Handel* I960f 
Tak&ar# 1963)* *ho results of the present study bn\m confirm

the positive influence of organic materiel® i?v releasing 

mere of ax^sngeable re under sahsurgod conditions*

cuKMAgpdRt to continuous auLBiarganoit fchora %;&s a 
significant incraasa in the ooschffingaaolo iron cststJint of 
soil Upb© ISth day and thereafter it  decreased gradually# 

BMrlng the initial 15 days of suhsargeno® a seventy par coat 
inaeeas® lit iron ocntant was observed* 7be increase In the 

contact of escGharagcsoblG iron could fees the direct result of 
the massive reduction of the oxides of iron that has t&r«an
place iss^difttely after the onset of anoxic conditions
(Taictear# 1968)# The decrease in tho aeotunt of axchanguabls 
iron boycssd the period of it© poaite lovol might to due be* that



ro-caeitlation of ferrous iron at th© intarfteoe of \ .afcor and 

stenos$toro and oenacN̂ Kint precipitation Ĉ teiyh and rer*
1977)»

The results of the present study have rovcvlod that 
<t plication of organic iftttttcr and p fcrtllisera siejniflw
contly i«G^aso£ the t ill r oa&ifca and plant h tirf&t* /rwsg
the different form of organic scatter* green loaves trout* 
smt recorded the highest tiller nuribar of 13*2 at ogstivnxn
tillering stag© mm the ©isdJSRsa plant height of 67*3 on at 
f l o w e r i n g  s ta g e *  G r o a n  l e a v e r  ^ s n  a l lo w e d  t o  O a c o c ito a a

under *#atarlogjad condition rolaaao fairly good amount of 
nitrogen tSttfttigjtoiifc tho course of its dooae^oaition as couj** 
p&rod to rat* and oosr ©ato-i r-alvitiis* Whero the nitrogen 

present might hasvo auffv?&&& % loss through donitriSaeetaoo
prooesa (cha&tar joe* ut «!•# 1979)*

Application of li’soŝ hatio fsvtUiMr s&gniZ leant V
increased tha tiller counts and plant height* tt̂ jever* thora 

was no significant ^fferonce between the effects oi ot£<or
ĵ bospbata and fhMieoorio phoaphato ©n tillar production end.
fcnight of plant* fbtndei. and chatter loo (1965) also re; ortaci 
a significant increase in tiller nunher and plant height lay 
tho application o f P fertilisers to rice*



fha grain and straw yield increased oignif 1 w n1i /
with tha application of phô ihatat fertiliser end organic 

matter. 'There was no significant dlf&transNi Jmwuon tew 

two S®E©s of p fertiiizars in increasing the yiold. a over* 
the hi^saat grain and straw yield of 2351 end 2S0£> k&/ho
apeflpdetitMly votes recorded in ftusaooriw) ttscx,.**
plots# Xncroasod yield® of paddy duo to the application oi 
pftosphaiie fertilisers bsvo also bacn reported by Krisames k«s 

<1959}* ‘istdhagiri 'iso end Krishna lie© (1380)* Re»a«}w®tay « d  

RfcJ (1972)* Handel and Chatter Joe < 19S5} and :ioddy or#* iittra 

<1935}* Mandat and rgi&a (1972) reported that rodh ghest.4Mfto 
tass aiorc effectiv©  than super pftoojfphafea fo r cj&awj&y rico  in  

acid iso fIs* It bs» been observed £rc*s the present otoe 

addition of £• fertilisers significantly incro*?«e-3 tliO -avai
lable p aitatna of soil which in turn# he® produces-1' & posi
tive; affect on jfralit and straw yield*

Among ths d iffe r  ant Carta© o f organic matter* cxoon 

loaves -^plication  recorded the hi cheat y ie ld  o f rica  Sallowsd

by yjfii and co^oeted calvinia* Timxi at «JU <S.98J) havu 

also reported an increased yield of rice by the explication 

of groan msnuro * Slaws* et al* (1970) found that bcst^wi 
groan manors* and FXM# the highest yield of rice vac s.x»wn
igtS&r the trcaunent o f rys* Tba g&sulto o f the prj'sont .jfcuuy



bw*9V\-r# cr** at varionci with t2ia c£ 'Vevci. at al*
in that tbs hitftesfct ri«® yield «4M» ofeteino-u v4&ST ^jua lomio#
tcoatmanfc# CT̂ loswemy «n0 V̂ dfryaoaTdiorm (IOC?) Cou** that
replication ai! grcon la awe o£ fcdLyrieivSia haiGE*- tr̂ nsu, Leu&~ 
tug rico significantly incpaasgd rioo yield over control•

Thougli the CK îned effects of p fojptlXis99r<i «nd 

organic jaamico *saro insignificant» it s*ai» nati-cec tkat appll** 
cation of Husoooric ihosphato in eon junction %&fh
la&vot sttGGHnM the highest grain and efcrasr yield* Jto>&
<&t alto (IPS4) i?eoordod a significant tncm^m in c*ai»
©tr&w yield andesr flooded conditJ on <&*& to the arpllcafcion 

of phoepfcafcio fartilirora in conjunction with organic ttk*ttor*
Wishpands et nl* (1936) ofcsarvei that the utilisation ©£
g o c t e  p h o e ,  - h a t e  ! b y  r i c e  i n e r o s s ^ a  i n  c o s o i n a t i o n  t d f ?  *  j f l i
and screen isanusrc ift&h u&tifMftaly ceuaultad in an inojrueaed 

yield of the crop*

the nlturogen content o£ tho greir* tare not
aasCh influenced hy different trutttcxsnts* Hewevor, tbeasv 
tas» a significant incroae® in the nitrogen content o£ atr-aw

ov'
by the application of ym gxetm Xessva©* this saay a& attri**

A

h îod to the greats availability of nitrogen Sross organic
siatter treated plote*



Tte caneenfe of both $ntsxi end ctar, r  i eg

found feo bo positive ly  ufgected by the e% -plication of 2 'joo* 

gt«xr«® and organic matter* Tho eseus value Cor the phoe a^aru* 

content in  fftjraw varied €zaa 0*192 $*>r ©ant in  \*v o r t n ir e i

plot® CivHg) to 0*221 par ©ant in tb-j ov^er ^ s *  Mte tracked
plot®* tha p&oqp'Mfuo centant in the groan was eieo a ijn l- 

flcontty inoreaoed fcy the ^ p lic a tio n  y»r phoeibdtiC Cert** 

iirera* sin ilnr result© have boon rocoardod by b j©o*o?kI 

end auwatie Waoiig (1907)* tla^ado (I960) and J&u&ar U96&5* 

Organic: metter application also significantly lacr&saaJ thai 
j&©s$foortsc ©stitenfe both in grain and straw* tiw p.wepnorce
e o n to n fc  i n  th ©  e t r s w  **ae i n c r e a s e d  b y  t o  p a r  o m %  ^ S l o  1

©onfcoftt o f grain  m e iassfoseed by 63 per cent by the ap y il-

cation o f ©rgarate manures* Satie an& vjosweny 11962)* 

Smtvvftmy and raj (1073) and .&hgfta4 «t  al. (i$C4j have ai&o 
receded aisatlat roselie#

"Stm s^epborus treatment did not aeotr any ei3ni£3ca*?t 
e ffe c t on the potaaeitm cm tani o£ straw tgii-lo th » potassium

aontont in the grain ares significantly increased by p appli

cation# she gctesaiwa contwnt bath in  grain end otraw wom  

Sign ifican tly  itt&uffnced by tha organic mmtro treatment *
Ha© concojitratioft o f potass lues. in utraw ran^eo C ro ta  1*6 :a r

cent to l»00t pjr cent and in groin 1*0Q0 per cent to t«i$& 
par cent*



101

fto Mgn&fieaot in tho eslcitsa sod sB&cjoaslixn
coatohfca of stew «oa grain oot&S to nDfcieadi toy the appll* 
cation of phoisptofeie fertilisers alon$» tfcw concentrations 
of ealeii*a in atrati varied tea ®*103 to 0*145 per cant and 
that 4» grain Crotii 0*373 to 0*401 Ssy #30 sgg&icufciaii of 
organic mmuem*

C&nmt&¥mt to tha ap^iest-lon of organic jaomsx#̂ * 
the content iticiMMed tent 0*120 to 0*148 par cant
in str&v sad ten 0*057 to 0.O71 par cant In groin* Tto 

cs*̂ alft©0 offset of organic not tor «n0 t̂osstsani® was fouaf. 
insignificant*

Tto inoroaaed content of nutxiante in grain and straw
in organic matter yroatod plots aoy to One to the graator
availability of thaa© imeri«nfco under the inflMoaaa of 
organic asttor* St is te ll established that organic natter
addition onhaneoe fortuity of all typos of m il*



Sumnwq a n d  Conclusion



urtft Ms m ' ‘"i'3 y io'rj

A flol,d tJw£>. xsndt&Xovt in t-*3© ~

rcm  o£ C^llts^o of voll&yoru f  uarin y >__ . ^ *~,r J

carô> uoasan of X9uC wifrH a viut* to II *r iitulj&v - ju

Soxrm of organic ŝ fetor <m ttki uranBtaiaatloti a. u it-v j 
*isv. eijpliou |iv̂ >i!3e'U0 x& 1 i icu î olly
offocta Ui© jsr„4&h aru y£oJ.‘< rieo t ^4-vjii>*
7ha txoatcsonfcv. inc2ud»vl c/o u* utrgcaic
{£$m yart- .> *»i L t ’̂ v. <.-n ccrvoot-C © —vir.i >*
* JOfôl U,tX Corfci3J.S»»S4ib (b?S±>3£ Clw " *UJ£>u - - „ xs ~

XJfo&fco) a?*- vcijr̂ ouo exâ iiVtJau'*' tua *af*

?fcj CUltUXX*. u£ktl <uc£&n3 s»- * fcv U>
Xxsort* arx £.«MiUisra0 w>̂ -j Cŵ viod out. *ao

*s. t xew* i.̂ csEwnA'd >/ *itj Zji?.%& ^riculnis;.! ^  t,v xt * 
forxodî od ŷa >1 ?© oi ooii afc fortni'piO,* l*ux? vuZj u-  ̂

teti&m and ohagiicai azukXy&ic -or inorganic p £r~<£x*~iXj# «.akj> 

X&b5,a t># soil ra«jet4on arx ^cl'vis* icfJL. Is,on smst̂  Ccjrt lap
ĵfc• îJxiSVotions on fcftu « o£ ofxjfcsja.*3 f * i, „Xv „ ~ N ?

an- r«dn tuiion* 1 ^nciyaxt ©t *? r? îrrst * * -
rial for K# p* y„ r,j anu fj$ rew aiev> - c  ix JLsd out« r ~ '  tjxin
i'itidin-is of tXswt \5̂-i la»v» b<jXoiif#

1* Mxng t.»5 I ̂ s_xx.̂ t e" cttonr̂ , o—  ̂ r J.̂ sv
to ui tJic nod<* ûx»nd-irjt und oal > luu **
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TO* t i ©* addaa ©n£ n&tlvw P Into da.£ronaio 

fraietiona \m& in the order £e*c >  A W 1 >  kxW* >  <3c JL>- 

<MnP >  €©*■*£» >  s&i©id*p»

2* FeM» content is^ro&s^s sltjnif&aufcfely durlfirj "S'O 

ixa&t&&X 4S dsya of «nu tbjraaftor it t>h,*wcM a
«tectoefidrjg trend* es^ssnic matter truatswnfes G&;pi£ic.<_ »tly

decreased Fe*^ fractions in so il. y f ^ c t  o f r r .  • '•j

on par with tftcfc &£ fp.'mp leaves* the&sjbafcQ aj ̂ iicc*ti^s 

Significantly incro&aod ro-*? content in m il an£ cuper

Sfco JSJhot® trsstrvJittt rooorthwS significantly hlcjhai. i o<~p a ̂ v»lo

thsn f*»r#isoosri® jEftosgdiGtpa* the cosafolnod s_£<$ct. of o£tt*J4le 

«att® r and pt^sgisegrtts waa insignificant*

3* Z3jl*&2r«mce o f m il aatftodly incroa»j3d uho *1'1- ̂ of*

fraction and the bi'Jhoot invol wan attained at 45 £3^3 .£ 

sacGm^janoe* ^*0 organic natter ttcatajants eights!'* cacti* 

dacr^aeod M**h canton*, snd the? masclriiir* <&2croac-j wm /sK,or3st5 

itt C*!JH troatsaont * A<S^t4,0» of h fe rtilise s  sign ifies?  I j  

incr^aasS the &l»*p content in so il en*5 the application nr

pfrNphsto pro-"3aood $i<3nl£ic«ntly hi^m r X^v&to oc f X«*r

thsn ftaMoaris phosphate

4« isad*? end ucclud^W^ frsctions **sm? tkmgottmu 

pcQf*t,©©aivaly and signs Clean t ly  epto 5K»th day of □*£*£*£ *7 *304 * 

Trootmaxto t*lth rwi and -grton Xoeves ^A*jtu Cloufttly



&&&*& j s a & S i t i o r i  © £  p b o s p h a t i c
fortilieoafs significantly iacaraiufed JMmI of *&snoo 9  

fraction* in edl*

3* e©«p fraction  slgtU flcftatly increased by suS>* 

n 5 e r ^ 3 n c 3  a n d  t h *  M s g b a s f c  G « M >  l e v o l  mm © b c r a r v a d  a t  4 S  O o y a  
o f  b e w s t i f l  t f t t a f t  i t  d s e r o a s o e *  J ^ S i i t l o n  © J
o r g a n i c  ® a f e t ® r  significantly d a o r o a s o a  Hitt ©©rifcent I n
soil* Sftlh tbs iftosxMAe fertiliser traatfsonts positively
influenced the ca*«p fraction and the hlghnef. content vas
r e c o r d e d  i n  s e p e r  p h e $ ® f r i & f c e  t m f t r v n t *

IS* sal©id*f» content vns isgproolably ineroasad by 
nubacirgenc© of #©ii and to&ghast level m u  attained on 
?$£h day of ©ttesrgosc©* J ĝAioatloa of organic ra&fctar 
and phoephotio fortiiitars significantly incKoaoerl tbo
*atel6»& fraction in the soil* ram yard manure proved ooro 
offootlvo than grogan leaves m &  eor̂ ostod salvinia In iooro&o** 
log the lewsl of tnloAd*? in soil* Coopasod to i snaaoô io
phosphate* effect o€ tti&w&wmstoifa* was isoie eJknificaiib
i n  i n c r e a s i n g  t h e  m3&&&*P contont*

% y n o  t n m l t a  s h o w e d  t h o b  e v a n  i n  t h e  a b s e n c e  o f
a d d e d  r «  t h e  c o n t e s t  o f  available? r  i n  t b s  s o i l  © l ^ n i f i *
e a s i l y  l a q r e e e e d  o n  a c t e g & g o r i s © *  f t s n  h l y h o a t  a v o i l e h l o  p
ean recorded on ?3£h day of gwSaaorgonoo* Addition of



organic mtter increasod tb̂  availability r* con̂ iĈ -ab-L/* 
P im  yard manur© w  efficient Urn green loaves© ana coo* 
pasted selvtote id toeroaetô  tho eastfcoat; ©S evoilabt© p« 
the coac&otxat ion of available s> in t&& soil was mt aiyoS- 
tiesdfcly affootod by 19x» wri^tteie to tha &*t» of applied 

fi»* Tho result eû gaeia tfcet whether tfta phoaphafele farfcto 
User id *»pltod euper g^s$h«ta ar Hua ŝorio t$i®d£teato* 
its cxmtrl̂ ttoa to ew&fcl able pool s$pmst& fee tm tto eano# 

d* 2d3a»argtoda of soil had brought tooat sigotf'iee>nt 
riso to pH tepto the 45th day hsysnd #itoh it *ib© 
dantiy detareared. Organic natter traetMtofc signifioecifely 
aocreaead soil pH tod tha groan loavjG troateatofc itsm&od

the pH value fro® €*i<3 to 3*4?* Addition of  ̂to the fats*
of huaaoorto phosgfwite oi^iificantiy inoreeaoti ©oil £*:* 
idcsroeeo to pH hf the addition of «gsor phpeghetQ vae dot 
ai^nificant,

## rras the correlation sfc udloe it  was observed that
available p was positively tod sigpiiftemtly c&et ototud 
with ye*̂ # &!<*£»# Co«£> and s«l®i6*P fractions tod signifi
cantly and negatively ooerototod with m$#p &v& occludod̂ p *

l©« dufcrnargtode of soil moulted to a significant
toesesso to e»chimgcssbto iron oontont of soil tod durtoj
the initial IS days of attesgrfgtoea» ®oro than sis^y par cant



ina£®&m in oaOhanyoat&e icon <smtent* was cbscrvofi. *.?jcj«
|t»to &xsplleation aigri&fiesnfciy tasmaooa o^wsGJOtfclcs Iron

content in soil and that effoefc of sepor phoesftiatQ was oiyni-*
flee tly  gtQutm than nuocoorio 3̂ §£t*®t& in thie respect.
Ad&ifcion o€ org^ii^ matter jasrhsdly inevcMuMtf tfco oaeehui**
gaablo iron content in sail and the inareeaa ma gsv&tuat
with th» addition o£ groan loaves*

11« Application ofi osrga&ic? lustier oml £ fortiiioare 

significantly increases! tbo tU ltt counts m3 plant height* 
A^atiaont with ^ 0 0  leave® was foun^ iso*?© efCootiva than 

nsa and cos^ostsd 04>lv£nia in increasing the werateor and 

height o f t illO fo . tto sign ifican t difference sj&b noticed

between s ŝur jpfetphftfca and m̂iwssoesrio ^hoerh&to in increasing
tiller count kkS plant height*

12* ti» grain « « i  straw yi^ld mor©&e©€ Mgnificantly
with the application of {&&5££iAta fertiliser «nCt organic
saetter* though the highest grain anti straw ylclua wore 
d&aiand by mMrsoorio phoophat© tro&tmoot* atdtlctluA 

analysis Showed that both super anti HuaeoesrS© pboâ iust j 
ware equally gsod in producing high rips yioia* £n»u the 

taaw of organic mttar# gsroon leave? e a$pl icotion roeordaa 

ttm highest yield followed by nw and eonpestfed eelvlnia* 
Application of nusmrip phoayhet© plus green loavoo raoordea 

the ftlgbavt grain ana mtrem yioia*
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13» From correlation studies 44 waa tibooruatS that 
straw m£ grain yield w s  aig^ficantly and positively
cmdl4fd«3 with dv«U«tda p at different period of sub*
oarganea*

14 a The pareonfcegO! &£ n&ttogmi ialirala t*m not 
significantly influenced by organic matter end 

application* x'E »trawf bc*#sver# tho nitrogen content incgo&oaa
significantly with tlxs agpllcetian of F2ri and green losooo*

IS* rhe phoaj#ior«a content of both grain an̂  otrcw1 <5

ves found to be paaifclwiy of footed by organic matter cad
isboĝ hcsrtjs application*

10• ti-iO potassium oasmm, in grain was signiflcontly 

increased by P application while its content both in grain 

and straw wsr« significantly increased by the organic mttar 
treatment*

1?* jjo significant variation in the calcium and 

n&gno&lum content© of straw and grain could bo noticed by 

t h a  a p p l i c a t i o n  o f  P  f e r t i l i s e r ©  a lo n e *  O r g a n i c  m a t t e r

application significantly incttMaeC the calcium and magne*
slum contents bath in grain and straw*

organic matter a&3iiion* in gonsral# reduood the
transformation of added inorganic p lists «ai?CG®ont Anorganic



p fraction# mmpt. **&&&& *ractlen in soil* it miu* oimd
h i # s ® r  ses&mt o f  a $ d s a d  p  i n  t h o  s e l l  i n  J T d s t  ,
during efte Initial 75 days of which e o r r o o i > a aOo
to t h e  vsgct&tivo «r*3 reproOiaatiMi s t u u K i o  06 t l w  rie'j crop*

«

Application of organic enttor «ithsr *tlcm or in Qon*?2sx3tta& 

with P fOrtilieero ro&ultod. in a e&gniticant inor^sG in 

the grain and straw yields of p&sMy#. The present ctudv 

i n d i c a t e *  t h o  h a g e e f i c i e i  r o l e  o f  o r g a n i c  m a t t e r  t £ * m  a  ’p i i o d  
t o  a c i d  l & t o r i t o  £ & € &  s o i l s  o f  K o r a l a *
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im m *  i?2~i7 ̂

Kartdal* u*u* i960* r'ranoSomafeion of iron mtv̂ onsoo
in  u atarlerz?  r ic o  s o llo *  so^L t%$» | ^ i 121*126*

♦Kwidaa, han, 1964* Soil ttgf.* 97s 137*

tend&L* l*ii* ansa Cfe&tfcarjeo * i.ii, 1973* fx ansSo&aation oi
app l i© a u a to r ^ lu k io  ^ o e r^ a fc e  in  la & o o a ijtf lo t* JLad
ricso soils* £. SnfljLan foe* soil ,3ci** 312* <>3*

*M*ndal# and Sas* «uk« 1970* soil *-01* * 110? 263

Hondal* u«n. and ,J£ha»* s*F. 1972* iclaaeo of ĵ wsriioc'c©
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infttaQ* in rotation to pftogr&ato fractions* ôa.1
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nanesoc# \3ceei* t@&vm and ogevostod selviniaj and too k̂ojs** 
ufioto fertilisers tauper phoaghato ana r^wocsfio ^^Ksato)* 

Fractionation of osii iiasrgenic pcme&msm at tatat'* 
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lablo P* ovtMttQOaHUi iron and noli xoaohieft ohm carried 

out. SSftasmnatlons on tho growth charafltafta wageo made at 
active tillaifing* fnsacteura tillering ®ts<$ tiouaring yield 

o£ estra.** and grain vara recorded* The dbmioai anritysio of 
tha gram and otaratr for t?» ©* »3# c& and rsg «&& d m  earned  

out*

xt v*&s found that in Qanavai auteaargoncK* of soil
incroaood the troflatam&tioii o f both natM  end added .

into i*m>* *&*&» ca*p and a«ifti<3M?» v^kusstmt^ and ooclu*
«&sd*̂  £sactions dEtecoasad *&th pregreaaiui* auiaEâ rgcinqo*



of ite soil &ncv8fta*& tfoe available t>
status *£ SOll« SfiCapIlOrO® Sg l̂iOd **£ Oflg&8£ gt*>ggtUA» S»d
ftassoorlo gfoosphdte was recovered in diffaraat inorganic 

fracfeioas in tfie* or&ar F&*$» ,> &&*$* > ftedM? >  eeeladad**!? 

C«^ >  $oi©i$*p# Organic natte&r addition »us®ro#sod ttso 
trensfoi^tic** of ostito ana addsa morgani© sfsMŝ horue 
into different inorganic p fractions nxM7«
Qoeltfttofup and c a ^ >  ana m sfttta liiod  h i^ m ^  m io m t o£ «&&*& p 

in  tfce ooiX in Jxvollsb&e t e  during ttao in it ia l '?$ 6ayo o f 

fft̂ rasrg&rtes#

& suxftBd £aeg»«ctt in «g^^ngo«ble iron woe also 

cfeeorvad with trnmkimam tbo p m »  woe
amaXorafeed by tha i^Utics of organic iMtier* Hijosphste
application significantly <S9eriMMM& <aK!hBng9A&te iron ©so* 
tent in the soil* stitanKttgonee of soil rosulfcod in a siyai**
ficsant increase in soil j*s upto IS days tayond %t*i©b it
ratalnsd iss*e or loss constant* Organic *mtto*r treatsnant
©i^aifie^stly decreased m il pit vtoeees addition of s? in
thft form of MMMSorio pbfMcfttoftQ isierassad tahtt soli p \

Cba growth pcraswtors (fcUXar count and plant hol^t) 
roeordad a si jnif iccnt increase iSiw to tba apfdJ&ctlon of 
organic ma&feot one êsjĵ boEue* ‘slio gratii on<5 ©trst r yield
inesrosood Mgf&fie&tfcly wteft <te spgdJSMktioR: of 9 f^tilisora
fend organic tm&tm* sgg&iea&StiR of tfimmcrie s&otghato plus 
groan Xossrae rocsaraad the blgbsst grain and strew yield.



T&are was & significant increase in the lalnorcl, contents
in tha plant by phosphorus &i*2 organic matter application* 
’She study Mtftiirdr© the ispartaneo of organic mttar in 

producing a bettor response to phoephotic fortilis urs by 

rie© in the nufrnovgod paddy fields*


