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' INTRODUGI ION

N As a major fooa eroP of India, rioe claime
a total oultivated ares of 36 million hectares, out of
which 802329 hectares is acocounted for by Kerala State.

The per hectare proﬁuetion of rice in Kerala
is low compered to thet of edvenced countries ;ike N
Jepen. The deficit of rice - the staple f00d of the.
éeep;ewpt the Sﬁaxe,‘ia estimeted to be“slightly over
50 percent. The scope for expanding thé aree under'rice
being 11mited, inteneive cultivation through adequate o
fertilisation and introduotion of high yielding varieties
sppear o be more feasible and promising %o wipe out or
narrow down‘thg pgegent.fopd defiqit. ?here?ore“g _
the;bﬁgh knowledge of the nutritional rgéuiyemgnta_ of .
rice is a must, from the point df view of inereasing -
: production end economic and effiaient use of fertilizers.

ot the vast nnmber of manurial trials.
oonducted previously, by and large, studles on nitrogen
predominates, while experiments with phospnorus are
relatively few. These few trials with phosphatic fe?ti; |
lizers either alone or in combination with orgenic or
inorganic sources of nitrogen, indicate that unlike



nitrogen; phosphorus generally gives 1ittle response

in most of the places, except in porta of Maharaschtra,

Bihar, Andhra ?ra@eé!} and Mﬁahya Pr&dg’s.h'.: E;abomte -
experimental evidence is léeking in most of the states
in India, with the poas:lble exeeption of Bihar.

Though the ut:ilise.tion of applied phospho:me
‘by rice :1.3 compamtively lesai. ' a8 t?yidegqec; by the
results of many ?ze‘res‘ﬂ?-sews the young paddy plant hes
%o depend on extgrgal gources for its supply of _phog;_ N
phémg during tﬁe eerly stages 6:? growth. ‘ng:tgmingtien
of th‘e eorieot dose of pho’sphomé for op"b’imum produc‘tion
ie thez'efcre an absolute neceesity for the rational use
of phosphatio fertilizers.

Witk the reoe:rt; Mtrodnction of the high
yielding vm'ieties which have now govered an area of .
143312 hectares (68-69) in 'the gtate, a thomugh know- |

have became all the more :l.mportmnt. mriale conducted
eleewhere have- fairly well esi:ablished the high fer‘tzzl.li-

zey response of these varietiea for inoreased yilelds.

; Large -p_umﬁer. of experiments eonducted on the nitrogen

requirements of these varieties have shown the high

~ ledge of the nutritional requirements of these vevieties
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‘response of these varieﬁiéé to high'déé§é df.fer@iligers
‘wder ?erﬁlg;éb@&itiqﬁaf E#énthough‘thébelhés not been
mach response to phosphorus for 1oesl varie%iésg recent
experiments with high yielding varietics heve shown
vositive response %o phosphorus. Mahapatre (1969) has
reported positive response even up o 120 Kg,'?gps“par
hectare for the high yielding vorieties. However data
on-#he phosphorus requirenento of these high yielding
vamigtiesiugﬂeryKerala;gonﬂi%ipnsmiéw;agkiyg;' The
grgaeat:in#gatiga&@on.is %herefore,'anjamiemp%'to‘étuay
the response of xa;s ; a recenﬁly*in;xoducéd high yield;'
ing Vamgéty~o£ paddy ; to graded ﬁdsea'éf'phésghérua |
under Vellsyeni conditions. = = | .

" The nﬁﬁﬁient‘aVailabili@y‘ig"ég;y ehé 6f’fhé
severel Pactors which contribute to the productivity of
the goil. For increesing produchion, the soil condition
should be mede more favoureble for the efficient use of
 edded fertilizers by the growing crop. Extensive soil .
test aéfa availeble on the paddy aoils of Kersla go to
ghow thet 82.8 percent of the soils ere acidie in |
reaction. Ehese‘aoila, neburelly are characierised by

low pH, poor base stgtus end poor avellability of




nwiriente,

-lxﬁmiﬁg hag been reported to enhance the
efficien@yr@f'aﬁilisatien_ef-nuﬁxiéatg by plgagsg espe;
eielly that of phosphorus. Applicebion of Lime has
algéibeen'xeygxtaﬂ to influence the goll favourebly,
tharough its benefieigd imf&ne@aejon‘soil renchion,
mutelent aveilebility and biologicel ectivity, besides
its physicel condition. Tn view of all these reported
beneficial effects of liming 1t ia felt desivable to
sﬁu&y't&e'ﬁﬁie of lime slso with special refer@nceiﬁq
ity eff@o% on beﬁter u@&lia&xian of nnosnhewas :Aﬂhe.
ahjee%ivea of the present inveatiggxian, thewefare ure
to situdy:~ ’

1)  The gielavxeaponsé«af Iﬁga_te}gra@ea_daaeaiaf
‘ phosphorua “
2) 'Eﬁfeet of lime on %he 3ﬁeld of IR.8 -

3) 'The effeet of dige on the effieiauay of phcsphcxus
bilisation in temis of zfiel& and up’i‘:ﬁake. |

1neiﬁenﬁally it is also a%temp%e& ta stuﬁy
.-rasiﬁnal effeet of liming @n phospherus @vallahility.
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REVIEW OF LITERATURE

'BOLE OF PHOSPHORUS IN PLANT GROWDH

Phosphorus is concemneﬂ with meny wvital
grow*h processes in planﬁs‘ ;t is en essentisl eonsti;
tuent_qflnuclgi@‘acids end the nucled. I ig 1gvolved
in.mgpyﬂofitthhiaghemigal:weactiaﬁglsgqh_eg ?he netaw
boldsn of carbohydrotes, fate and proteins in  which
phosphoryiated compounds &ef as.intérmédiarzes, often
in the role of gonserves and suppliera of energy fox
specifie reaetions, in reapmraiion and fermeﬂtaiion

procesges (Wallace 1961)

Low phOSphorus supply su@preases e&rly _

_ niﬁxogen upteke and prevents the aynthesis of proteins
£rom nitsoggngusfaubstgnces. 4 plentiful supply in the
caxly stioges promotes early growih beomuss such o high
' aupply_incgggé@g thgggontenﬁ éfﬁnuglgiq;aei&‘phosphorus
and phoapholipia‘phcsnhorué; ﬁncleié ecid émn actually
. promote heeaing in rice; as it conﬁrole the vegetative
growth ‘through pxetein bie synthesie ana reproductive
growth through flower initiztion (Fugiware. 1964).

Phospharua muerensea ﬁhe nnmber af tillers

as wgll as the number of productive tillers‘ A A



increases the ratio of grain to straw in cereals, :e;_
sulting in greater yield of grgin.'_?hquhorus is also
reported %o impart disease resistence o plants ae it
iniduces nomal cell development resulting in vigorous
growth. (Tamhane et nl. 1965) Other beneficiel effects
of phosphorus are ﬁhe formptzen of new eells, promotion
of raot growth (partlaulerly the development of fibroua <
| roots) fbrmamion of seeds and grain and impruvement in

' the'quality‘of’grain. Zt also helps %o strengthen the
sliem of aerealas_thus redueing theiy tendency o lodge

( Anonymous 1961);

ﬁHE UPTAKE oF ?HOSPHORUS FROM NATIVE AND APPLIED FORMS

, Infbxmatlou on the behaviour ol native and
appliea phosphorus es well &s the .stage of growth of the
plant s whiéh upteke Qf this element is meximum is '
nsefﬁl in evelunting the best time for applying phosphar
tic fertilizers to low 1and rice.

According to Davide (1964) when a soil is
.floodeﬁ,ana»ﬁeﬁuatiaaA@ccure; there 1s a gradual =
incrense in the concentpation,of:avai;g@}g“pboaphorus.

He found thet early spplication of phosphorus was



desivable to ensure adequate supply of this eleneut %o
the plant ot bhe early stages when the guéntum o2 avai-
la@le_q@ﬁife;?ﬁ@sphorus ey no% be sufficient to meet
the reqnirements of the crop. |

Haung-mya—thueng (196@) from his studies on
.the effect of time of anplication and rela%ive absorp-
tion of phesphorus from nrtive and aﬁﬁitive sources
uaing ra aioaetive phosphov-us9 fbund thax with early
applieaxion (ie. 9 deys aiﬁer transplantmng) the plants
mbsorbed more of the aaaea phosphorus during the £irst
seven %o nine weeks of growth.‘ From this time onwards
the relstive absorption fmam a&ﬁed and native aources wes
almoat aimilgr, Ee concludea that durmng the early
Btagpé of growth, when the level of availgble phcsnhorus
in ‘the $oi1 ze 9@111 dow, because of its gradual
releaee, the young;plauﬁs used more of uhe amplied phos—
phorus, He aleo concluded thet with the application
of'pbosphbfua'ei%h@r mid wey Eefweén'trhnsplanﬁing‘
an& fiower primoxdia 1nitlamion (54 uaya after %rane;'
planting) or a% the flower primordia initiamtion (60 days
to 80 days afier trenaplenting) the'planu abanbed-

f7e
S £

phosphorus from bobh native and applied forms.



The studies also disclosed thet, of the total phosphorus
content of the plent, more phosphorus ceme from the soil

phosphorus.

| o Niahigaki et g; (1958) arrived &b similer
_conclusions end reported thal ‘Guring the first and o
second montha plants used mostly the app]ied phosphorus,
while more of s0il phosphorus wes utilised during the
lgtgr etagee of growth. Experimental evidenees reperted’\
from the International Rice Research Institute, Manile N
( Anonymous 1964) ahowed thet the percen$age of phosphorus
in the plant incre ased with an ineverse in phosnhorus
content of the goil. . De Dette (1966) from his exneri—
ments with'an indice veriety of wrice (Milfer 6(2)
reported thet only 8 o 27 percent of the botal phosphorus

in the plent was dérived fryom the spplied phosphorua.

ABSORPTION OF PHOSPHORUS AT DIFFERENT STAGES OF GROWTH

H Iahizuka (1964) from his studlea on the
relamive uptake of native and applied phosphorus at
@itterent stages of plant growth Teported that the
ebsoxpbion of nutrients was noticed fifteen days afber
geﬁminétion. He foﬁn& that the percentsge of phoSPhorus



in the_élenp waa high in the seedling stage, decreased
rapidly afier trensplanting, then Aincreased gradually
Acorreeponding to the recovery. from ‘the ahock of trana-
planting and reached a high pereentage at the time of |
| initiamion of flower primordia. Acoording to this
'.investigator the high level of phosphorua continued up
‘to the flowering stage anﬁ then deoreased ﬁowards the

“4 dough stage. |

, Pa‘tna:lk (1965) fmm h:i.a s'budies wi'bh shorl: N
lduration varieties fbun& thax in the oase of ‘phosphorus.
there was a tendency forvlesser absorption &urmng the
initial twenty.to forty days after which there was
vigorous uptake which continted uﬁ”to*f;owering~or'a
1little later. In medium and long duration verieties,
-ihere~was_anvinerease‘in;the»rate‘qﬁ.absdrption‘off
_phosphoqu'ﬁill the maxiﬁum tillerihg phase'bﬁly and A
.slowed down considerably auring the vegetaxive 1ag phase.
‘Kagal and Asada (1960) from their studies
observed tham phoaphorus absorbeﬂ by the plant after
‘flowering tenaed t0 accumulete in ‘the roots. The
inveatigawions of Patnaik (1965) however, did not
indicate any suéh'aceumﬁlatiéh'in'fﬁé rbotél”ﬂcoording
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“ba h:lm t‘he phaaphom abserbed a:ﬁser :Elowering ten&eﬁ
to accumulete in all pmﬁ:s of the plau't; viz. grain,
strow and raots.

PHOSPHORUS UPTAKE AT DIFFERENT SE[‘AGES OF GROWTH In
RELATIOR 70 YIEI:D

Ha.ny workera have at'bempted to evaluate 'khe'
effiaienoy of phoaphorue absorbed e:l: different stagee, |
of growth fox' srain production for devieins a suitable
sehea:ule for phosphate a;pplic:atmn. ‘

M:L'bsui (1954) has recommenﬁed the applica«-
tion o:r phosphoma exeluaively as basal areaeing
g:lving emphasia to :!:bs plaeement in the root zone, iz_;,
order to fao:‘.l:l.ta‘ke early a‘nsorption of _phosphama by
the crop. Nagaﬂ. (1959) observed “that phesphu:ma
absorbed during 'khe fim"c far'ky two aaya af'l.er tmns-
planting alone was utilised ia grain pmﬁuc‘bian. |

Kasal and Asade (1964) reportecl thet et
maturi‘by 80 pereen‘b of the phesphoma :ln the entire
plan‘t was presen'!; in tha gmm. N Uaing :l.so'kcpe 932

percent of the 'ho-kal phaspho:ms abaarbed a‘b eaeh _
stage of growth was translocateﬂ to the grains. They



‘ j1
'alsc fbund tha$ most ef the phosphorus br@ughﬁ %o the
_grains from milky stage o maxurity was tr&nsloam%eﬂ

frnm the atem and 1egvea.

) Iahizuka (1964) ﬁwmm his stuﬁaes ahaervea
that after flewexing ‘the phcapharus eoa%enﬁ in %he
leayes anﬁ onlm began %o move *o %he graina. He eonp
'eluded thq$ tha %ransloca%ion of phospherus fram %he
Vleavea and culms tc the panieles eon%mnued uyte %he
aough atage an& %his c@incided with the tranalacatman ﬂ
and accnmulamion ef s%ardh dn ﬁhe graln. showzag a
elose rel&@ienshipﬁ\betwaen earbohy&rﬁte metaboliam
-an& phosph@ras up%ake. - '

N Pa-fsnaik e‘t al. ( 1965) fmm '?:he:lr f;e)lu’%;lon
aultux@ atudies an & short &nﬁ a meﬁium anmaxian Ny
vm-iety (FTB. 10 anﬁ 1.141) eoncmaea -cshm: w:um Me-
quat@ supplyg %he phosphexas abso?bed during the
%illering stage is m@gt effiaien%ly uxilaaea fcr grain
proﬁueﬁion and ia adequa%e to give an cptimal yiel&.
Ehey have also. fbund thgﬁ pho@phoras absgrbea beyond
%his peria& tan@e& o aaeumula%& an %he 5r@inap straw

and muots with no @avant&ge %o gwain produe%iﬁn.
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ORGP RESPONSE 10 PHOSPHORUS

 The importance of erqp response to phoephorus.

hae ‘been’ -ﬁressed by many workers.

Sethi et al.(1952) atated that most of the

Inﬁianusoils did not give reaponse to phosphorus except

: aﬁua fow plaeeavi@ Ma&hyeﬁfradgshg Bihar gna Bombayﬁu”

These workers have stressed the importsnce of studiés
on exop response 0 phosphorus with reference to soil

sypes.

B Earlier experimcnts, conduckea from 1936 to
1941 a$ the axfferenu Aggiqul#ypa;_ﬂgsegrch Stations
in Mysore Stabe did ﬁot shQW‘any'significﬁnt‘r@ayoﬁsé
o phoaphorue applieation {Rehejs 1965).

_ Experimen&s con&uetcd t JOr%y centree in .
the country in the cu1%~vabovs fiel&s under the ferti-
lizer uge projeeb from 1953—54 &o 1955~56 reeor&ed an
everage inecresse of 2.2 gnd 3.5 meunds per acre raspe-
otively for 20 aud 40 pownds P05, Hoderste %o high
responae %0 phogphoius was recorded only 2% Demrang
(Assam), Kelshandi (Orzssa),Samuikota end Bodhan
(Andhre Pradesh) Puse and Raneshwar (Bihaw) gua
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Raipur (Madhye Pradesh) (Anonymous 1959). Dabin
(1951) repor%e& significant response %o P 0; wheu
a@pli@ﬁ alang with nitxogen end potash. ng*haa&rathy
(1953) reported an inoresse in yield dus %o tho eppli-
»caﬁiognof 150 pounds of auper ghgapkata along with
4000 to 5000 pounds of green memure. Besa& et =1, (1954)
- recorded significent increase in grwin yial& when
ph@anhorus w&a @ppli@ﬁ in oombinﬁt on with nitrvgen.
Chaven gt a1.(1957)  reporbed increased 3ie1és and
better g?@?@b“oﬁl91@”ﬁ3 by.%h@‘appl%saﬁiﬂn 02 phos-
y@aﬁic-fgrtglize:ga IﬁhizgkaJanéjﬁagakgA(1?56) ebsem;
ved inerensed grain yield in solution cultures when
phosphoyus wes applied at the rate of 20 ppm. Vema
(1960) noticed marked inovease in grain yield when
phosphorus was epplied slong with nitrogen: He olso
fomnd thet phosphorus, when epplied slone, has dn-
,@veaseﬁ~%h8'yields but the difference was nof sﬁgni;
fiecant.

- In¢ an experimen$ at . dhinsura, wi%h graded
doses of hen@m@al, conducted for a period of “Sen yeara,
in the cleyey gangetic alluvium (pH 6.7). Bigwr ané
Mendal (1957) did not £ind any sigaificent incresse in
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yiel@ for %he f£“3% %hre@ 3ehrs,.bux £rom tha f@urth

ye&r;enwards sigﬂificant inererﬁe in yi@l& was recod-
ded.  From the snalysis of %helpqpledn@aﬁ%_fer-ﬁen -
Fears, %h@ﬂ&'iﬁve@tiéaﬁcrsvﬁbtainea,a.l&ne&rﬁ?egpaﬂse-

upto 60 pounds Py05 per move.

Kenwar (1961) fzam ninety"aeven experwmen%s
iﬂ_Pﬁﬁjab, fepgr%ea taﬁ”_%he &verggelxgspanse b0 one
Kg. of B0 P was: 12,72 Kg. of grain, “Daji (1965) 'z‘méx«
reviewing the feftilizer ﬁemons%faﬁien triala conduc-
ted in .wimzarm, Quilon end Tmehur Districts of
Kerala S%a%e reparted %ﬁ*% the arerage re§§enae B0

phespherus was only half of thaﬁ of ni%mogen.

'In a study af the saureea anﬂ raaea @f '

) fertilizer phoy@ﬁsfer fieoded rice aoila, con&acﬁeﬁ _
aﬁ the Internatianal Rice Reaeareh Insti%uke, Man&la,
(Philippines} aﬁﬂi%i@n ef phasphorus ha& given suff&-
eient inerease in yiel& only in nhosphorua defieient
9011 (An@nymous 1966)

| Beviewing ﬁhe exnfrimen%s ecn&uetea in Maar&a
S%$te, whexe P 5 levels upuo 67.2 Kg. ner h@e%are
_wera useﬁ, Eaxiakulanaﬂi (1957) ObserWe& no response

40 phaaphorua, when a@nlied &lﬂﬂ@a bux coneludea ﬁha$
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phosphorus when applied along with other nutrients .
like nitrogen, there was an enhaneod ‘response %o theao
nutrienta, producing greater yields of rice. Tokadimo
et al.(1959). reported that an inerepsed rate of phoa—
pporua;aooeleroted tillering, but inhibitoo_pan;ole :
growth, Davide (1964) found that application of
nitrogen and potoeoium‘wou;aobo ofjlittio use pnder.w
oonditiona.of phoaphorus deficieﬁoy,vﬁueéel (1961) R
remarkéd that an excess of phoophoéué over the aoﬁuoi
requirement may depress orop yielao while Buokman and ,
Brody (1957) opined that heavy dosee of phosphorus may
adveraely offeot the uptake of 1ron end zine by plants.'

Ariyenayagom (1953) reporteﬁ thqt phosphorue
at - 30 pounds per acre had no direot eumulative or .
residual effeoto on sroin yield even in the presenoe‘
of higher 1evela of nitrogen. Absence of aireot or
cumulamive effeot of phosphorus was also reported by
Kalam et al. (1966) from their experiments conducted ;
in the Model Agrononic Research Station, Karamana. -

~

Siregar (1955) reported no reeponse to
phosphorua from his experimente at Bogor (Indonesia)
with twenzy varieties (ten Japonicaa and ten indicaa)

at two 1eve13 of ni%rogen and two levels of phoaphorus.



16

Chandranatna (1957) from the trials condusted in
Ceylon with two levels of phosphorus, five levels of
nitrﬁgen and‘three varieties, did not findlgny<res; '
ponse to phospherue

o Mahapatra (1961) also rqported no response
'to phosphorus by eight indica varietiea during the

'lmain aeasgon at Grisea.

N Tomy (1963) recorded e.progressive decrease'
in grain yield a$ the rate of 6 45 pounds for(eveny

jg pound P 05 a@plied. beyand 20 pounﬁs.. Potti (1964)

Areviewing fertilizer experiments az the various Rice
V‘Reaearoh Stamiona in Kerala reported nil response ‘o
phoaphorua. '

o Reviewing the result- of trials canducted in
_Madraa Steze zrom 1959 o 1963 Marigkulendai end
Chamy (1967) reported no significant reaponse o phos-

.phorus when applied thruugh 1egumes, at Aduthurai, |
,,'mirukquam, Ohinglepet and Goimba&ore.i Mariakulandal
"Land Thyagaradan (1965) also reported avnil %o non-
“‘eignificant responae to phoephorus at the rate of
.foxwy pounds of P 5 per acre for Kuruvai orop in the
eultivotor's fields at Aduthurai, Tanjore, Ghinglepet
and Meﬂurai.
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” Srinivaaulu and Powar (1965) frnm their |
s%uﬁies on the influance of nitrogen, phosphcrus and
indieg ;.Jagenica’hybridg eqnglude@ thgt‘phqsphorua ,
has no significsnt influence on ﬁhe_nnmber of tillers,
length af‘paniele,“percen%age of filleﬁ grains, weight
of one %aouaanﬁ gfains, yiel& of graiﬁ ana straw,

Reviewing the phosphorus feftilizaxion of
p&ﬁay, Davide (1964) concluded thp% unless a goil is
&eficient in phoaphaﬁe yielé r@sponse to the aadition
of phosphatic fertilizers in- field experiments could
no% be detected.

" ROLE OF CALCIOM AS A PLANT NUTRIENT .

_ N In the plan% ealeium is chmefly present in

ﬁhe leaves.’ It ia an essen%ial constituenﬁ of the
midﬁle 1amell& and coll wall wnich, conaiata ‘
. largely of ealcium pecﬂaﬁe. This function appeers';
| to be of funﬂamental lmpor@ance s.nee, if calcium is
reglaceq ?ywany otner!oihthewessential elements such -
gﬁ_@aggesiqm'orqpqtgsg§qm_%hg erganig*méferial9 ané_ E
minerel seits in the éells4areuxéadi;yuiegehea’thropgh
“the walls. Oalolum is intimately concerned with the
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activities of the gm_w;s;gpg;gta‘ana 1a of special
importanoe in root development. 1% has been shown to
exercise 3 fbld functions; cell division, eell elon-
gation end dstoxication of hydrogen ions in whest
roots. It also provides a base for neutralising
orgenic acids (Whllace 1964)

_ Being 2 constltuent of the cell wall ealcium
helps to increase ‘the stiffhcss of strww.; I a;ao
encourages seed production (Tshhane et al.1965),

LIME AS A SOIL AMEHD%E&@

| Soil reac%ion ie an imporﬁant factor in
auceessful erop pr@ﬁuctzon. when“thehaoiljig oo
acldic the productivity is considevsbly lmpairved,
Aeoording to Gardner and Gerdnor (1953) a goil reaotion
in the_nenjrﬂ; oxr slightlyAalgaline range %e the most
optimum for majority of erOps.

- pH has a posit lve inzmuenee on the ehemical

apd biologicul'gc%ivitles in the goil. .A lpw pﬁ o
retards nitrification, sulphete reduction snd ammoni# _
fiecation, buk fevours the accumulation of nggmié acids.
mhé mnain éfféét of a low pH is therefore %o reduce the
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supply of aveilehle nitrogen for the orop. According
to Ponnamperuma (1955) for this resson alone a pH
;a_:{.igyﬂy’ ahove néutralif&y is be'&ter‘ fqr- ricé than a
low pH. ' ’

o Another importan'b change associated with pH
m a ﬂooded 80il 1s the decrease in oxidation reduo-'
tion potential in the soil. 4n m.qptan? effect of
low pH especially in a s0il containing more of iron
and manganese :ls ‘the ooncentration of their reduced
produo*lss in the eoil golution. Since eoﬁsidaraﬁle
amounts of Pe "'2 “end Mn* +2 ‘may be present even at pH
values near neatrality, under the anecrobio condttions
.'ot a submerged soil, any deleterious effeoct high'
concentrations of Fe "'2 end Mn +2 may heve on rice
will be aggravated at low pﬂ valuee. !Eherefore it .
augges‘bs that a 1ow pH ahould be \mfavourable for riee.
Application of lime helps to decreese the concemtration.

.~ of reduced producta thereby meking the soil more

congenial for plant growth (Pomnamperuma 1oc.cit).
Significant inoremse in yield reported due Yo liming
acidic paddy soils render added support o this.
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PHOSPHATE AVAILABILITY IN RELATION TO CALCIUM

The concept of liming acid soils to induce
beneficial effects on the aveilaebility snd u%i%isation
of both native'@nd gpplied phosphates is ‘s widely

accepted commer stone of good soil managemenb.

) Studies of Wheeler and Adams (1906) show
that base saturation of soil colloids is necessary for
the availability of”addga phqsphgtig‘fertilizers. B
Ford (1934) concluded from his studies that increase
in base seburation and éonseéuent decresse in ecidity
played an impert&nt role in incre nalng the availability
of soil phosnhorns. |

B Ghani and Aleem (1942) stndieﬂ the effect
of 1iming on the branafbrmrtion of phosphorus in ecid
soils. They found thot svailable phosphorus regulavly
inorensed withulimé_in all treslments at all doses.
These anthorg eoncluded that the greater availebility
of phosphorus by liming was due to the decomposition
of orgenic phosphorus brought sbout by a ehange of’
reaction favoursble for some kind of microbial activity
and not due to chemical interzetion of liming meteriels
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upeon phosphetes of iron and eluminium,

 Bewer (1949) suggested thet the fixation
and ayai;abi;;yy-oi phytin ﬁer;vg#ives in gmeid goils
ins due'tohtﬁeir absorptién;hy'irpn end aluminium
compounds and thet Lliming favoursdthe wtilissiion of
phytin phoSphozus by crnps.

Venkamoha:.am end Mariakulandai (1954) |
observeﬁ thst the effect of lime epplioation on phoa~
phorus avuilabilicy may be attributea to the atimul&-
%ing action of lime on the microbial aetiviﬁy in the
modl, | L

B Ekman (1955) fron hla studiea on the effect
ef 1ime on the nutrient sta%us of eoils ooncluﬁed
thet liming stimulated mlnerclisaxion of organic
phosgphorus - eompounas and "educed the fixation of

phosphsrus.

_ Dhar e.nd Singh (1955) from their pet eulture
_atuﬁiea fﬁund thn% treaﬁment of the aoil with lime
increased the avazlabili&y ef phosphorus. @heg
obtained a poaitive correlaxion between the exchangew

able ealcium an& awailable phosphorus 1evals in asoils,
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o Gokhale et al (1954) reported that liming
inorepsed the soluble phosphorua fraction end decrea—
sed the pereentage of added phosphorua unavailable
t0 plants in lateri%e -goils,

- Balks (1956) frnm his studies on the _
behaviour of soil phosphorus reperte& fixation of N
phosphorus in %ne form of imon end alumlmium compounda
in”sqilgwhay;pgwg pH of 5 He also found Ghat eaaily
aVaiiable ealcium phoaphates are formed under fgv0un-

able conditions of soil reaction.

) Robertson et al. (1954) atu&ied the response
of erops to different fertility levels and concluded
thet the reqnirements af phosphorus by erops for

naximum yield Wes lesa in limed, than in unlimed soila.

' Thoxp ana Hobbs (1956) found that the upbeke
of phosnhorus by plants wes greaber fxom the limed
g0il, compared to “that frow the ualimed soils.

Doringla (1955) imveatigauions on phosphorua
3 sorbed on callsids “indicated thﬁt with inereasing |
aaiﬁzty, aomption of phosnhorus elso inere sed.. He K
concluded that this wes probobly due to the fammaiion :
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of inaolnhle tertiamy 1ron phosphatea.. Accoraing to
'this 1nveatigator aaaition of small amounts of lime -
~ inoreased the availability of gorbgd,phqsphorug,,while‘
‘heavy applicetion might lead bo the fbrmamicniof

' diffiaul‘bly soluble oa:l.eium phospha‘ke.

N mhe iEVeatigaziona of Alakseeva (1958) ahowea
tham liming resulted in increpsed utiliaaﬁion of
phosphatic fertilizers. He found thet the plant
recovery -of phosphorus from superphoaphate in limed
soil 1ncreased from 17 to 25 pereent.

- Peareon (1958) 1n his disouasion on 1imins
and fertilizer effieienqy ebserved that the highly
soluble forms of phoaphoraa in commeroial zertilizers
when added to the soil, reaetea with aaleium, magnesium, :
 iron ana alumininm; resulting in depreasion in avail-
ability which was only temporary, sa these are releaseﬁ
gubggé@gntl& s seen from the observed residucl |

effects.

B uandal (1964) atndied ﬁhe transfbrmaﬂion of
inorganie phosphorus 1n watexlogged riee soils and '

found gonaiderable decrease in the ferrile phosphate



and al:lgh'b éewézase :I.n alumin:i‘m phoapha'&e con‘t:en‘k in
the soil due tu liming. legﬁuqéphpapygﬁeuinerg&sed“
appreciably. »an& some of the ferric phosphatie was fomﬁ
‘ te be eonver!:ed to ealoinm pheapha‘be. Frem hia studies
',Ean&al ‘eoncluded ‘thet the use of lime followed by
- orgenic mat*ber ‘might inerease '&he availability of so0il
phasyhoma un&er water leggea cen&itions. ’

o Rai gg g_l_.(mss) atudiad the e:tfee'& ef mne |
on the pmﬁuetion af npland orops (greund nu‘ls, 80y bean
and 3oww3 in the aemic red loan soila of Kanke farm
(Gho'hanagapur) fmm 1956 L) 1961. ‘. !Ehese ani:hers Pound
.tha’h 1iming :lnereased ‘B:he ‘uptake of Pz 5 ‘by ‘the plants.
‘and ‘the absorption was a'hill higher when lime waa _
.applied in eonjunetieu w:wh phosphatic fer‘kilizera.

3ami1‘&on et g;.(ms) fmm theizr stuﬁies
on nmins a virgin 8roy meaea 8041,y noted a decrease
:i.n "ahe orgenie ma'bter enntent and inarease in the acid
soluble (Bmy) P 05 m the surface soil. |

- weyler and Emey ('1965) m*t:ea . inerease
1n the pkosnhorua extmcta‘nle with an anion exahmge -
resin. :ln five &a:m sena a'ae to l:lming '.Bhe.v eoncluded



a3

tbax'liming apgarenﬁly‘@gaged m@é@ phosphorus to be
adsorbed in g readily aValwable form.

) K@ila (1967) whmle studyiag th@ effeet of
lime on the fate of gpplied supexyhssphsﬁe in semples
of silt, loem and sandy loem aaila (pH 3.9 %o 5.1)
 noted an incre 886 iﬁ 3011 o frﬂm 6.1 te 7 3 anﬁ en

ineres se in the soluble Porms nf phesnhorus aue to
liming, o '

| Maxhen anﬁ Burai Baj (1967) fmum tnaix .
sﬁuﬁmes an the QVGilability ef gheaphorue in ﬁilgixd
goil als@ repamted an zncyeaaa iﬁ %h@ avnilable
phasphorus &ue to liming. |

‘ Eamnaik et al.(iBéﬁ) fxom thear ata@ies
using éifferent liming aﬂd,ghoapherus me&exials on
rice yiel@a iﬁ an acﬁﬁic a&eriﬁie soil (ph 4.8) -
eoneluéed thaz aﬁditiﬁn of liming maﬁerials in@reased
the availability af ﬂppli@é phaapharus @s mepsnrea
£ron acil ‘gontent aaa plamt uy%@ke.

}?HOSPHQRUS AV&I&ABH:ITY UNDER FLOQDED CONDITIONS

ﬁany workers have memar%eﬂ shat the
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behavieur of nhospherna in fiooded a@ils was remeri-
ably different from 4het in the uplends. Increased
awailability of phosnharus, auﬁged both by plan%
response as we;l as by chenicel tests as & resulﬁ of

Plooding heé been reper%ea.

Aoki (1941) reporteﬁ thet rice grown under
low lana eendi%ions guve ao ‘response o phosyhaﬁie
fertilizers while Barley grown on the geme Eﬁil 88 &
win%ex orep éid, amﬁ aﬁ%rmbu%eﬁ thie o tne re&uskioa
of insolnble ferxie phosphame o the more soluble
ferrous phosphaﬁe.» Incrense in the solubiliﬁy of
phespherua under flcoded conditions hes aléc been
reported bY Islem and Elehi (1954); Ponnemperuna (1955)3
Mitsui (1960) and these em:hora nave sbbributed the
reason for inereaseﬁ solubilimy ef phasphoxuﬁ»so the '
re&u@tion of inseluhle ferrie phoapha%e % soluble
,ferreug phosnhaxe broughﬁ gbout by the anaerobie ;
condition due to £looding. Shapivo (1958) evaluated
the eifeet cf submergence en phoaphaxe availability
an& coneluﬁed %hat flooaing incrensed the upteke by
‘the plant anﬂ availabili&y af aoml phospherus a9

neagured by 'A' value. mengbmyarﬁhanng (1960) reported




-] high 'A' valne for Burmeae paddy soile thirteen
weeka after transplanting._ Baxta and Datta (1963) |
from thelr studies wiﬁh‘isotgpeUEQ? vxeppr#ed_increa;
sed'a?gi;abi;ity o:ngoi;‘phosphorug_as‘meaaared by
A" valus due to flooding. Basck end Basttacherya

(1962) reported incveass in aveilable phosphorus in
the wmanured peddy soils in West Bengal. They fownd
that the eveilable phosphorus inoreased by 64 peroent
from the original value of 44 pounds per acre, from.
Planting o flowering, remeined falrly constent from.
tillering to pxg{}owering and decreased towards the
post harvest time: |

OTHER BENEFIOIAL EFFEGTS oF LIMING

Nitrogen 1n relamion to_¢ gium

o Soil reaction plays an important role in
ﬂthe volakiliaaxion loss of nitrogen that can occur in
the biologioal oxidation of smmonia to nitraxe. The
investigations of Gerretsen end Dehoop (1957) showed
“that loes of nitrogen from acid sandy goils amounted
%o as high as 74 percent of the added eumoniacel

‘nitrogen snd the logs cemsed when sufficient 03003
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was cdded Yo maintain the pH shove 5.5. According to
Aslender (1952). liming Anduced a rapiﬁ mineralisetion
of organie mﬂtter reaultinw in increased ni%rete pro-
-&uetion. The expaximental sbudy by Garnfielﬁ (1953) |
dndioated thpt nitrate ageumilation was inhiblted
‘under acid conditions when no lime was added. - Blue'
gt g1.(1957) fownd $hot liming reeulted in better
and efficlent utilisation of nitrogenous ferbilizors,
The studies of Pepalvi (1958) on the effect of addi-
‘blon.of &ifferent rates of lime in a cslelun deficlent
soil indicatéd “that application of lime pr@gweasiveiy
decreaseﬂ the orgwnie natier eontent and increased
the levels of nitra%e and ammoniacml nitrogen.
Abichandeni end Patnaik (1955). &t Centrel Rice Research
Inst&tute, Guﬂtaek found thet @pplicaxion of lime
|@ 2000 1be pcr aere gave an addiﬁzonal yield response
of 395 1bs paddy per sere on an average. fbr two years.
;They estimaxea thgt liming resul%eﬁ in the release
of 30 1bg nitrogen. Remerkeble Inerease in mineralm—
‘saxion of ni%xngen aue bo liming has also been reporied
by Mi‘tsui (1960), Abichmdani end Palnaik (1961) and
- Gardner gt g1l 1965). |
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gg :ln relet.!.on to prc't:ash availabﬂ.li'tx

‘ Seveml workers heve reparteﬁ on - z:he ei’f:l.-
e;ieney e.ﬁ’ 1im:i.ng practice in increasmg the solub:i.lity
of potash in sodls. TYoxk end RQge:s (_1947) Who experi-
mented on the solubility ef‘.K'_in 20ils and its avail-';
gbility %o planta found that addltion of caleium
resulted in mn inoreased aveilebility of potash in
all the soils atudied, According bo these invea‘sige.-;
tors the addition of lime to & soil could result in
an inorease or deovease In the avallble potash
aéx:ending ‘upon 'Bhe ability of ‘bhe soil to £ix the
applied botash and on the na‘ture, amount ana solub.v.li‘by
0¢ potach beazing minorals in the soil. Haslean (1956)
in- hi'a invastigationa on the infiuence of 1ime gppli-
oa't:mn on 'Bhe av: Ale.bility oi‘ potesh and other cz»tiona
aid not ,f‘;:nd‘ any appreclable effect on the eéchgngeahle
potash dus %o lining, Acoovding %o him incressed
yields could be got if potesalc fertilizers were also
applied in con;junction wﬂth lime. The study of
Prott gf o1.(1956) indlcated thet l‘lming inereased “!she
release of no tash fmn non-exchengesble forms.

Inc‘uba'tion sw&iee nade by these authors with various
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cations in the exchenge complex indicated higher
relense of K from non-exchengesble forms with calcium

as exehangeable caxicn.

Liming in rg;ation o biolegical activities in_the
s@il _ |

R —— S*Ba.rkey (1924) fomnd thet imed
saiis pmo&aaeﬁ moze ch a8 nsmpare§<t0 ﬁnbim@& soila
nd ebseﬁVea %ha$ aﬁ&i*ieﬁ sﬁ lime %o an aciﬁ soil
~ mgde the seil can@itioﬁs mowe frvenzabla fbr the micr@-
'{ﬁlary and reaulﬁeﬁ dn an iﬁereasa in the respiratory
pover of the soil. Iysenko (1957) cbserved thet
congiderable impiﬂ?@manﬁ dn plﬁﬂ& grﬁwﬁh.@snlﬁnbe
'aahieveﬁ if %he vi%al actﬁvity ef miero arganisms -
- was ma&e possible in &Qlﬁ soils by neutraliaing the
- acldity by aa@pll@atien of lime. _ Nanbiar (196@) .
-.repow%ed 8 significant paai%wve correlption between
. nmkr&%e aesumula&ion and @ﬂg evolntion by 1iming o
acidie 1&%@?&%@ aall of the west eaas%,‘ 1hia was elso
”ef&e@te@ in arop yielda in pot aultnr@ stm&ie@.

Limiﬁr:

134eal can@i%i@n af uh@ anil

) meing xnfxueneea @h@ physleal pvaperties
af the se&l %haﬁ sre of vitael impsrt&nce to plent
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growt snd orop yields. Ghand g ol.(1955) while

studying the effect of lime on ._391%.?85??89?95 foma
that um:lng promoted | éoil eggi*egatioxi and stability

of eggregetes. Bekhari gt a1.(1957) found that

liming inoreasea the porosity of the soil and decreased |

:_reeistanee to p._loughing. :
| GROP RESPONSE 10 I.mme

Mvergent f:ind:lnge have been reported
regarding the rcle of 11me in :Lnereasing crop yielda.

o M:!.taui (1954) regor'tsed tha't lim:lng of acid
aoils, eapeaia.lly the pad&v fields is a common
practice in Japan. From more 'bhan two hundred ﬁeld
experiments éog@ytoted on the acid goils of Taiwan
(pH 4.0 %0 6.0) Cheng and Husng (1951) reported that
ninety five pereent of the experimen’bs recorded

incrensed yields ot rice, when lime was appz.:led at the

rate of three tons per hectere. - In another series

of experiments; elec in Formosa, chang and Puh (1951)
observed that on ao:la soils of pH 4.5 to 6. 3 the »
response to g baaal applicatien of Tertilizer ﬁ.ncz'eased

pmgresaively as the rate of lime gppuca‘hien was
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- in&reasea from one %o threa tana pév'heetaxe‘

Eaperimeaﬁs ean&ac%c@ im the high&y aciame
areas of Kuttanad (pH 3.5 %o 4.5) have recorded
aignifieanﬁ inerease in Jieuﬁ due o Liming. En en
expeximent eam&&eﬁe& in marshy &%&ﬁ in @he Ag@iemu-
tural Resesrch Stabion,. ﬁmbalaﬁmyal(@a 4.2 %o 5.6)
e@plieaﬂien oE‘alakea lime at the rete of 1121, 2242 »
and 3362 kilogm@mmes per heetare respec&ively, have
not shown any bemeficial offects Gue to liming. But
in the @anﬁy 1oam seila of ﬁhe seme sté%ioﬁ, applica;
tion of lime gt the rate of 3362 kilogremmes has V
glven significent inerease in grein yiel&.» Experi—
ments conducted at Paxﬁambi in both erqp seasons
with 3362 kilegremmea per he@ﬁare af alake& limes,
showed an increase of shout 370 kilogrammes of grein
( Anonymous 1959) -

o mhe experimen%a canﬁua%eﬁ unaer the _
.fertilizev use pmoject from 1954 t@ 19569 by the
,;géign_ccunail gf‘Agriculkurgl_Rgseapgh on the acid
aoilsigf Shimoga,and,?annamygtg.ahoweé gooﬂ regponse
to ﬁﬁé @pplieaii@n.of one ‘ton of lime per 80T€C. At

Shimoge, there was significent vesponse in both the
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years; thg~xe$pon§e increasing with the inoreasing
levels of limé ( Chakraborty et al.(1961) Subraméniam
and Yaraﬁaradan (1957) from trisls conducted in
aultivator's fields in Coorg reporteﬂ aignifieant |
regggngg_;n.?pe“ygelé of peddy due %o liming in two
wones lying in the 70" o 100" rainfall belt. In el
other sones, these workeve found thet paddy crop in
the lime applied plots were much greener in appea;
zance, flowered cerlier and had move peroentoge of
wel;.fi;lgdwgrgigg. In an expergmgﬁyleqndueteé fox.
five years in the Agrieulturel Resecvoh Station ot
Mengelove, in South Kanava District, epplicabion of
staked line ot the vete of 2242 kilogrammes per
hectarglsignifiggntly iﬁgréasea #he yield 6; rice
(Anonymous 1959). | |

From ﬁge fertilizer fri@ls-aonauct@d»in
cultivetor's fields in Ceylpn from 1955 to 1959;

Ponnamperuna (13603_cencluée§ tha#mtheAmean‘response

to @ix bons per ecre of sleked lime was 920 pounds of

peddy in & strongly ecid leteritic soil in the firsh
aeason and a re@i&ual response of 322 paunas per

acre during the next senson,

~



34

Abichandeni and Pe.tnaik (1951) also |
recor&ed signifio«nt inc“epse in grain yield due B
%o the application of 2000 pounds of lime per ascre.

Eamhane gu,g;.(1965) renorted significent
increase in the yield of paddy by applying iime in
eonjunetion with 20 pcun@s of nitregen, in the aeid
goils of Bastar (Maﬁhyu Erpdeﬂh)

k While reviewing the experiments on 1iming

of riee soils in'Madr&s, ies%‘Beuga; and~Bihgr,
‘Abrchem and Kathurils (1967) concluded ¥hat rlee
‘ovop responds to liming in strongly acid soils.
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. MATERTAL AND METHODS
Qbjecti~ This investigation was designed to study
the response of a high ylelding exotic variety of rice
viz, IR.8 to greded doses of phoaphoma. applied alone
and in eon:hmotion with l:hne.

I.gcat:l.onz- !Ehe experiment was laid au'b at 'bhe Agricul—
tural College Farm, Vellayeni :ln the wet J.and with
facilities for eontrolled irrismion and drainage.

§.§§§.9.!1. Tbe ‘brial was eonductea auz':lns the :B:l.rs'b
orop seagon (Vi:mppu) of 1968;
Cro; histo

!Ehe arec was under e b\ﬂ.l: orop of paddy

dur:lng the previoue season,

__g;;:-_ ‘.!!he aoil belonged to the tex'bural group ot
aandy olay loen, the ohem:!.oa‘l. ‘and mechanical emlxa:la
a:f which e.re px-esented in Appendix I.

_.ﬁ_hgz..se.p.éiﬂm

l!fe:l:enrolagioal da‘ka for the crop period :l.s
preaented in Aypendix I, ‘
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%ATEEIAL

mhe variety uaea in the present s@uéy wos
IE.B - 288—3, poyulnmiy known as IR.&, a high yield-
ing phptq ingensitive variety of sbout 130 deys aura;
tion developed s thg»ln%erngt;onal ﬁice Research
Institute, Philippines end recently released end
popularised in Indis, |

?h@ aeeﬂa cf IR.B were obtaineﬁ from *he
Gentrml Eiee Regsenreh Statien, Paﬁ@ambi. ?he seeds
'wexe tegﬁgéﬂf@gvy@abilimy and were found %o give

97:8% germination.

' Fom yerd nemuve with the following analysis
wag used.
N : i,‘46%
F0s 0.23%

Fer%ilizera. N
“ Fer@mlxzers wmth ﬁha fellowing @nmlyaia

were used in the exyeviment.



n

Nitrogen -~ Ammonium aulphate analyaing 20.0% N

P205 S -' S\lperphoayhate analyaing 16.2% P (5
KQ < Muriete of petaah amlysing 50% K 29 '

'Slaked J.iue analysing 71 2% cao

n:mens. .

N @he 1eve15 of ni‘l;:mgen and potaah were -
f:lxed e.ceor&ing 'to ‘the xemnmenﬂationa a:t ﬁepwtment
- of ngmauz.mz-e, Kerale (136 Kga.m:rogen and 90 Kgsi

; 29 per hectare) S -

‘I-evela of ng

‘.Bhe reeommendation ot tb.e Beparmnent of
Agridulmre. Kerala State for IR.B S.a 36 Kga. 5 per.
aere (90 Kga. 05 per heotara) A:lm of the present .
inveatigation we.a to detemine the opt:lmua 2205
requirementa of IR_.B nnder Vellayani conﬁ:!,tiona. In
this sbudy the levels of P 05. were f:l.xed ot 0y 50, 100
'mﬁ 15@ Kga. 5 per hee‘haxe. | ‘

Ia%vel 20 »'i\_me.

!#he l:l.ne requirement of the sou was
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aetermﬂ.ned ‘by Hutehineon Maolenan metho& aa 390&3 pounﬂe
l’.‘a@o3 per acre (3273 00 Kge. aslaked 11me per hectare).
Lime requirement was determined besed on the anelysis
of pooled s0il sample.

DESICK AB}) me

!me experiment was la:m eut as per
Random:teed block design and replieated four t:lmea.

L -0f PO,
‘;evele of u

1) = 0 Bo

) B 25
2) P, = 50 Kgs. P 05 per haota.re‘
3) P, = 100 Kga, P,0; per hectare
4) 1’3 = 150 Kgs. ?205" per hectare

Levels of ;lim_e?;

1 G = Ho line | | .
3273.09 Kgs. alaked 1ima per heetare.‘

!Eo'!;al mmber of treatmente
per block 8
| Nmber o:t bloeka S " 4

‘Total numbey ot plots ... 32



LAY OUT PLAN

RANDOMISED BLOCK DESIGN

jo———————— RePLICATION T—-— —————————————>l~————— ——————- — REPLICATION | —— — ——— ———3}
RS P S L 2 S g < 2 S 2 < P S
R % 2 S i T %o <t % < Ps o % S B S
c P c '
S A% ° S 2 S S Po & % S %2 €
(=] [
B % A< Po © %S P S A< % <o % o
e —- ——————-R!PL!CA’TION_\E-—-—-—-——-—-————————?l‘———————— ————— REPLICATION IV —— — ————
TRETMENTS SIZE OF PLOTS 7-5 METRES X 5.4 METRES
Py« NO PO GROSS AREA PER PLOT  40.50 SQUARE METRES
p‘ . BoO . Kg: Pacs PER HECTARE NET AREA PER PLOT 7.05 METRES X 5.10 MEBTRES
Pp « 100 Kg: R O; PER HECTARR (35.955 SAUARE METRES)
Pa o 150 K’: P"°5 PIER HECTARE SPACING @~ IO €M BETWEEN PLANTS
' Co » NO  LIME IS CM BETWEEN LINES.
€, - 2900 kg:SLAKED LIME PER HECTARE




Sﬁ.ze of plo‘#:a i oo 14D mebres. X Bk -mé‘smsa:[
Gmsa area per p:lm: 4050 SQWQ metres..

et wee per plot . . . - T.05 metres x 5.10 mm-es
R (35.955 Square metres)
Spacing L 10 ams. between plants

— L 15 ome. between lines.

Nursery, ,
. 8 Kga. o:f seeds ‘were sown 'be get mafﬁeient
number of healthy eeeélinga.' A basal dvessing of
506 Kgs. tam yarﬂ manura, 2 Kga. of ammen:i.m aulphate.
'6 Kga. of supezr phospha't:e wn& 2.5 Kgs. of muriate oz
| pote.ah were appliaé B0 the nuraery. ) Nhe see&a were
eoaked for 24 hours in wa*ﬁev and kep's far apreuting

after treating with Agx-omm. &.N. _ SPmu’cea scede wez'e
sown in the nursery. beaa, in an aveao of 8 cente on |
3e-4~1953. "

Geminat:ion was ever in ahout 5 éays. ‘Bwo
preteative eprayings wez'e given with Fonaal emx
Blitox (60 mlg, Polidol and 120 gus Blitex in 40 2atres
of water) one 15 dasra aft‘er aaw:mg and the second



.
2 days before transplentings

| Madn-fiel d

o i‘ha e@erﬁ.uen‘kal a:l‘te was plougbeﬁ *&'\vice _
N w:!.'bk woa&en plough. ?le'bs ef aize 7.5 metres kS 5.4 meﬁrea
} were mm mzt w:m 8 93,9'&3 per ’elaak and apaded well,
 The plete were sepmted wwn hmda o ams. in width
; <, and inﬂ:lviﬁual blecka were g:l.ven an en*&er f,;;
” :ln width. |

50 ems.

. _ Fm yar& maawt'e was. az:pl:&ed 'ba eaeh plot at
"‘the ra‘be o:i‘ 20. 25 Kss. as b&sa.‘l. dreﬁsing wh:teh worked

— :o\w 't;o 5“0 Ksa. per he@tare. ﬁ

Ivme was &ppliea 3 aaya pr:lar ‘&a 'bransplem-—

' '-ing sna wae wen mixe& ‘with “the ae:i.l. ’&3.25 Kgs. af

" ‘alalzea lime was appiiea pf::r pz.o'b far »the pleta reeei-

/
. .

‘yving 1ime a8 ‘!weatraen*b. S

V B‘o lina ’
G.; 3273.“ Kgs. aia.ked mg per hectam

o '—!.37? Kgs. Ammanium mlpha:be and 6.7' Kgs.

| | ai’ muriate et potaeh wem apnmed ae ‘bmal aressing
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g e 5

y 174
pér"p’lé‘h‘." Sﬁyér phb‘sph&'ﬁé ‘wag spplied és bééal |
ﬁ“eseing as per the schedule of treatmentis ﬁxed.
ﬂa supel. phasphate |

1 1.25. Kgse guper phoapha'be per pla't;
2 2. 50 Kgss super phoepha‘ke pex plot
193 375 Kgsi guper phesphate per pla%'.

| Qhe aeealings were uproo'eeﬁ ana tranaplanted
wi’th twa seedl.’mga per hill, on 23~5~1968.

__ Exceaﬂ water was dmined eﬁ' seven days aﬂer
' 'bmns:plantmg. | t?om:wlled imgation and drainege
»‘were given %’herea:%er.

'_@93....;‘1-2&5

o Gap f:!.ll:lng waa dane wheneve:.' requix-ea with
aeeals.nss fmm the numery. ‘

...:0..‘.‘;‘?_12& e
' ‘.Ehe plo't:a were he.nd weaaed twicee, fifteen )
aaya and fer‘u'y five days after transplam:ing.

~
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Ewo pmtective sprayinge were given with 8
mixture of fol:taol ond blitox one 22 daye after trzans-
planting end the other 41 days after tronsplanting. A
dusbing with B.H.C. 10% was given at the ear £illing
;a'kage 2 25 Kga. pez' heo‘kax‘e aa a pro;_:hylatic meesure
:__against rice 'bug. o

Top dressing. f

| {t‘.'op dreaaing with mmenium sulphate wes
_given on, 20-6-1968 and, 13--7-1968 80 as o ooincide
- with the neximum tillering and :initi.ation of ear pr:l.-

mordia,
| 'Gmg:_l'al‘ 'gl tgd ot tng eron. B

Ehe atnnﬁ of. the erop in general was’ good.
v!ﬂhere waa no magins._w o

“ . The orop ymé harvested end threshed on

| 5-9-1968._ Wetweight of grain and straw were recorded
o plot vise. ‘The grain was cleaned off chaff and weighed
geparately. W?ﬁ;ght of straw”@éés‘ii‘zlﬁdf'r'iééofr&e& plot wises

1
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OBSERVATIONS

b chni‘ﬁe.

B After eliminaﬁing the guard rows a sampling
unit of one equare metre was meaaured from eaeh plot
adoyting ran&om sempling &eehniqne._ Samnling wmit haa
7 hilla eech. @he tiller .counts end other observatzons
were recorded fbr all ﬁhe planta in the sampling unit,
Height et the planta were recorded only for the 4 corner
plants of the aamnling unit. -

.Gbaemva%iuna_on rrowth er@brmanee.

| The observa%ions ‘were recorded at an inter—
val of 20 aays. ie. on 21st, 41s% and 61st deys afber

trensplenting and 3 doys prior 4o hervest.
Height,
. | He:z.gws of plants ab 'ashe 4 corners of 'bhe

sempling unit were recoxrded on each of the sbove dates.

Humber ef tzy;ers.h;
@ha nnﬂber of %illere on eaeh hill within the

obaevva%ional unit were recordea on the above dateg.

Obaervaﬁions on“ggeld at&rihuﬁes.

Panieles from the 4 corner planbs of the
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| obbegvgtfgz_;alwmta_ _weré separately cqiiegted ﬁefor?e_
hervest for recording the panicle _chgraéterﬂ.atica and.

post harvest oﬁséﬁauons; The following observations
were also recer&ed. - |

1) Pereen‘b‘age ef pmduo‘bive ‘t::illera.

2)  Length of panidles:

3) Percentage of filled gmina. -

4) Welght of one thousand graing.

er .ationa__on : .ield.

1) - Yield of graiu
2) Yield of atraw. |
Each plot was harvestec‘l sepamtely, leaving

| ‘the gue.rd Toway threehed and cleened. Wet-weight and
.dry weigh't: of 'bhe gra:ln was also reeorded plot wise.

3) ‘ ﬂha grain/stmw ratio was elao wa:.-ked ou'kr.

_Ghemic ¢

: ,sia of - '19111: e.nd so:ll' ampl __g_,_

'.Ehe plants ( ezcluding roota) were analysed
_for the uptoke o:: Pz 5 at the f,q],lqwing gxfowth phagea. :
1) Active tillering  45th day-afier—iwensplenting-
2) Ew primorﬁia. T4th dav-s*-’-tcr—tnenap-lwﬁas-
" initietion stegze o
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3) Steh- eionsat,im 89th day -after—tranoplwrting—

: stese , | R _ |
5) Mty “ase | 110%h aagm N—— anting

I'he estimatioas were dona aolorimetricany

2ollowins a'banda.rd A.O.A. G, methoda. 205 content )
of maﬂ.n and atraw were also eatiuated fanewing the

same method.

. | Entﬂ.ua‘biun o:f:’ amilable phoaphoma :ln each
'plot wag done Mediately af‘ber hervest of the orop
in order to assess the reslduel effeet of the trea'h-,.

nents,



RESULTS



RESULTS

. Reaulte of tha pmesent znvestigaﬁion are
preaen&ed in Eablea 1 to XEV end the analysis of
varianee in Appendiees Iit to VIII

‘GROWEH ¢ Aﬁmm
Heffh% of.'lan%s.
B Data an %he mean height of plants recordea
am dszerent stgges of grow%h is presenteﬁ in Teble
‘ No.I snd the. analysia of verience in Appenéix III, %he

reaul%s ﬂn not xeveal any signifiean% 1nf1uenee of
phosphorus, calcium or their intesactionvat any stuge

@iliéf&numbers-

- The %iller counia reearﬁed at perio&ical
intervals were analyaea and %he anolysis of variance
is presented in Appendix IV end summary in Table No.II.
&he resulﬁ showa thax phosphorus has eignifieantly
influencgé_the.nnmber of tillers_agly quméng the.',
fivet twenty doys of trensplenting., Between levels
P3 i@ signifie&nﬁly supexinr'to Pyy P1 end Fye  However &b

all gther gtoges af observatioﬁ the number of tﬁilexa
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i(ean heigh‘b ot planta a.t different stages o:t growth

MBI-E Ke.

?men aa.v .. . . 40th Gay - - - 60tk day i Rarvea'b -
% 01 “Mean °o ’_ ®4  Meen Co % Mean e"l: Mean

u:d ‘&w _;d o!d

42,68 42.62 42.65

41.87 45.75 43.8%

43,68 45.00 44.34
46.25 45.00 45.84

77+18 T76.31 ?3.“75 g

79.06 81.31 80,18
77412 79.37 78,25
83.18 81,00 82.09

83.68 85.37 84,53

88431 88,19 88.25
86,50 90.00 88.25

87.12 89.69 88.41

| 93;81-

'99.50

9984 99.31 |

102,12 101.31

102.18 106.61
101,93 101.87

 Mean

43.62 45.43

79. 14 79.50

 86.43 88.31

S1. Trectment

C.D.

of mean

E S.E.
CeDe

of mean

" GuDe of mean

- SiBs

C.D.

: Si"‘E'.‘
qf mesan

No. Oomparisona

1. Between 1evela
.. of phoaphorus.

2, Between levels
.. of lime . " .
3. Between 1evela

N.S.

of lime with

different doaea N
of phosphorus N.S.

~

* 4,650

65.328 :

H.S. 1. 438

K.S. 1.019

N.S. 2.002

. R'50

X.S. e.-éso

R_. 840

 1.341

1.913

N.S.

N.. S¢

N.S.

Ly

1,17

2.3%




TABLE Ho

.II

Mean number of %iliprs &b aifferent stages of growth

40th day

- of phogphoxus

© 20%h day 6oth day
<, ¢, Meem G O Meen G, G leem
By 4022 4453 438  T.67 T.64 7.66 T.12  6.79 6.95
Py 420 417 421 T.64 T35 T.23 6.42 6.37  6.39
Fa 454 4,56 4.55  B.00 T.84 T.92 ' T.46 6,71 7,08
P3 4.4 5.3 489 7.88  B8.27 8.08  6.84 T.71 7.28
Meen 4.36  4.65 7.68  7.78 6.96 6.89
Sle aIl‘@ﬂ"imezr‘t ‘ Se Be ‘SOVEO Se He
No. comparisons C.Bs of mesn C.Da  of meen C.D.  of memn
1. Between leve19 o o B 3 o
of phosphorus 0.435 HeS, Of782 N. S, 0.839
2. Between levels N C A
. of lime NeSe 04334 Ne S, 0,553 N.3. 0.591
3. Between levels
of lime with
different doses ‘ - ‘ o -
H‘«SQ 0.670 I‘T—.S. a 09349 No'So 0.3?4

o0 .
Yo o T
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wes n@t aignifieantly inflmenaeé by the %raa%menka oz
their inﬁeractians.

?era@n%ag@ of g dnative %illera.

- ?&e analysis of variaaee tab&e far the

’pereent&ge Gf pr@ﬂueﬁive tillera ia presented in

A@peaﬁix IY ana aummary in ?@ble ﬂa.XII._:,

_inurea@@ aver a@nﬁrvl.

'; @he %meaﬁmea% ?

shewg §.98 pewe@nﬁ

ﬁcaever the ést@ o not reveal

@y - @ignlfie%nt effeot of phesn&amms, oaleinm or their
in%e@ge%ien en this yiama aﬁ%zibu?e.<u‘M'

AR To, 1nr

?eraemﬁ@ge of pv&@aatmve %ilieﬁ@ o

1 ,.:"

I

N . )
B | 74»61 705 53
6, T2z 70, ?1

'u,a? 72.79' 72.67
?1 29 78.82 7324

How B 0.6

?1,58 75«81‘ |

. gl;ﬁ@-

ﬁre@tmen% eemn@visems

o5, 5.5 of mem
1. Be%w&en levela of @he nharus,; HeSe w0 1051
2. Between levels of lime NeSe T.07
Between levels of lime with i ’

- 3e

different doses of phosphorus N.S. 2.14
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. e
Length of panicle.

. fmelysis of varience tsble for the length
oijgnig;e ;a‘prgsegﬁe& in,A@pggaix ?'ané summ@my”in
Teble No.IV. e vesults do not indlecte any signifi-
cant influence of phosphorus, csleium or their interne-
tion on the length of panicle.

TABLE No.IV

&engfh of penicle

P ?1, . Pp By Hem

Y 2181 22,29 -215.'36 21.42 - 21.72
8, 2192 21,59 21:89 22.63 - 22.00

_Mesn  21.86 2199 21.67 22.02

Sleﬁo. ﬂreaﬁment comrarisons f_ '~G;D; S.E.of mean

1.»l 'Beﬁween levela of pheaphorus HeSe 0.507
2. Between levels of lime Ne8s' 0.350

3. Between levels of lime with - ) 2
- @ifferent doses of pﬁespherus N.S. ‘ 0. 7?@
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Percentqg of filled grpins.

ﬁhe analysis of variance table is presented
in A@pendix Y and the summary in Table No.V. The

reanlts reveal highly aignificgnt influence of calcium

on this yleld attribute. However the effect of

phosphorus or daleium,phesphbrua interaction is not

sigmificant,

TABLE No.V

. Percenboge of £illed gf@iﬁﬂ‘<

Mean

G, 92,05 . 92.46 93.64 93.32 92.86

Oy 9497 95.31 7 95.84  95.07 95.29

| Meam 93 51 93:88 94.74 94.19

£ 94.07

S.ﬁo. Treatmen@ compamis@na o é;DQf

SeEo Of m‘&&n

1..-;Betwcen leveﬂs of. nhesnhorua N.S.

2. Bebtween levels of lime Hele

3. Between levels of lime with - M

difPerent domes of phosphorus N8,

. 0.580

0.401




o The analysie of variance table is _Presented
121 Appendix V end the summary in i'able No.VI. The
result revesls significant influence of oaloium on
'thouaand sréin ﬁeight."ﬂhe effect of phosphorua or
the 1nteraation between phoaphorus and calcium are not
eignifieant. '

PABLE No.VI

Weight of thousand grains

%, P

1 T2 By e

09 ' 31.10 32,09 31-55 31999 31' 69
c, 31499 32,07 32.39 31.87 32.08

Mean  31.55 32008 32.03 31.89

Sl.No. | Tr@atment compamisona | G.D.¥ SQE.of-medn

vi; Between 1evela of phosphoxus ﬂ.s. - .0.18
2. Between levels of lime .7 0.312 -

3. Between levels of lime with
Aifferent aosea of phoaphorua N, S. 0.25
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Yiela of gmm.

o Analysls of variance t&ble for the yiel& of
grain is presented in Appendix V and aumma:y in
Table No.VII. Application of phogphoxus has not signi;
’ficanﬂlyuggg;genceapthg grain yield as revesled by the
deta. Caleium hes signiiic&ntly influenced the grain
y;eld, but caleium, phosphorus intercotion ig not

gignificant.
TABLE NO.VII
Yield of grain
‘PO | P q 3‘2 P;‘} Mean
Co. 17.80 18,30 1875 1TW75  18.15
o}

1 19.52 2,00 20,25 20,07 19.96

Mean  18.66  19.15  19.50  18.91

Si.ﬁo. Treatmen% eomparisons 0?3. S.E.bf meen
i;i Between 1evels of pnosphorus N.Ss Q.49
2.  Between levels of lime . 1.0108 -

3. DBetween levels of lime with I
different doses of phosphorua N.S. 0.69




6000,

5000_]

T | 400Q]

3000 |

200Q]

YIELD IN KG: PER HWECTARE

1000_|

GRAIN AND STRAW YIELD AND REMOVAL OF B,0; BY GRAIN AND STRAW

S 1 1

N KG: PER HECTARE,

[
n
(¢

. GRAIN YIELD @ ' REMOVAL OF RO BY GRAIN

STRAW YIELD" []I[m‘ REMOVAL OF P"OS BY STRAW

—— REMOVAL OF R0, |




54

"Yield of stggw,

| Analysie of Variance ta‘ble ia presentea in
Appendix YIII ‘and summary in '.l‘a‘ble No.VIII. 'L’he

results do no'h ‘reveal any significant :I.nfluence of
phoaphoms on strew yleld,

L Eﬁ‘ec’a o£ oale:mm and ealoium phosyhom
Mteraction are also not signiﬁean'h.

!M.'BLE NO.VIII

I:i.eld of atmw

By L B B

Py Mean

G . 2224 19.90 21,68
@, . 20,58 20:85 "22;1.9:'

- 19.88 20,93
219 57_ 21.32

Wem  zg _mem etk

20.78-1' .

-Sl.No. ’!rea'l:ment eomparisens |

6D,

BOEQ Of ‘ean |

2
.

Between 1evela o:i.’ phoephoma
Between levels of lime .
Between levels of lime with -

NeS,

L NeSe .

differen‘t doses oi’ phosphom N. S.

0.904
04640

128
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Anelyaia of variance table 13 presented in
APPendix VIII and the summery in Table Iio.IX._ The
_ Gate do not reveal any significzan‘k inﬁ.uence of phoa;
phorus. oaloiun or caloium phosphorus interaction on

‘8rein/srew m#:_lo. In the case of phosphorus eventhough
the effeet is not .significantﬂ'_bhere is a tendency to

“4increase the grein/straw retio.

 PABLE Fo.IX

Grain/straw ratio

P

T 1 P2 By em
G 079 0:B9  0.83 0.88 . 0.84
c, 0.89 0492 0.91  0.92 9.91

sz.no. ﬁ'reatnent oompm'isans -

0D,

S. E. of nean&

1.' Beizween levels of phes;»homs

2. Between levels of lime

3. Between levels of lime with -

different doses of phosphorus N.S..

N.S.
N.S8.-

0. 258
0,182

97355




_ mhe nhospherus comtent of the plan& samnles
aﬁ ﬁiﬁferen% stages of gwawih ana at maiuru&y wes N
éetermined ana ﬂhe &at@ staﬁéstbeglly analysea. ”'ﬁhe
analysis of VEriance tebles are presen%ea in Append&u@u
?I ana vxx an& summary in Teble Ba X,

| mhe &ata reveals highly eignificant -
Ainfluence er phosPhsvus and ealcinm on the uptﬁke of
phosphorus by ‘the plan% ab %he tillering stgge. N
Oaleium phosphorus interaeﬁion is also found to be
significant.” Eetween 1evels of phesphorus, treatnent
Pa ig superior to- P3 while there is no aignificwnt o
difference between the ﬁreaﬁmenma P1 ana P Regaraing
the effect cf llme G is signifigwntly euperior to Qs
However when the interaetion effact ig oonsi&ered, %he
%rea%menz 01 PB ahewa ita signiﬁicant suneriormty

over 21l the other treaﬁmenta.i‘”'

| At the prmmora¢a ini iamion stgge the effect
'.of phosphorus end caleium ave highly significont. )
: calcium phosphorus interaoﬂian alao followea th@ seme
—trena as %hat ai the tillening atage. Between 1evele

N

of phoaphorus, PB is suneraor to all other tresﬁmenxs.
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Regarding trestment combinations, there 1s no signi-
fioant difference between C, Py, Oy Ppy Gy P30 O Py
and 0, P,. There is elso no significent difference
 between G, P, and G, B,s However it is seen that Gy P,
is aigniﬁoantlg infe:ml.or to all ather treatmente‘

At the atem elongation stage. the treatmen'b
’ 23 18 found to ‘be superior to all other trectuents

_ eventhough there ia no signii‘:i.can'b di:rference be‘hveen
P3 and Pa ) Regarding ealoium phoaphoms interaetion'

311 the treatment eom'bim’tions are tmmd tn be aigni-

' fiae.ntly auperior to Go 0.

A AT the heading atege, ’che treatmen'b P3 ia
signﬁ.ﬁcan'bly auperior to 32. P-‘l ana P é ,.,\‘.?2‘ ':I.s» -
auperior to P1 and Po eventhough "ehe dif:!’erenee is
' not aigniﬁeant. '

A Regar&:lng aaloium phoaphom interact:lan
'?;he aata do not reveal w significam; a:l.frrerence i
between Q.. }?3 and ee PB eventhough they are found to be
auperior to all other tree.tment oembinations. There
:la also no aigaiﬁ.cant difference be'bween 00 "1 a.nd
0 However they are found te be inferiar to all
other t;'gatment_ aombina'tsiona. |
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» Ad: the milky stage, between levels o:r
phoaphama, 33 is eimifieaﬁtly auperior 'bo ?2 and
P."".—- i P ‘showa its 1n£eriority to all other levels.
It is also seen that the effect of calclum is mot
éigx\:lfi,oe;nt.’ However oslcium phosphorus interaction
1s significant. Between *Ereamenf combingtions O, P3
is superior to G, Py and G, P,; There is no signi-
-ficm'(xit aifferegee .pe,j!_:vgeen Cy Py s G Py and G, Py
-eo 1’6' ‘and. 01 PO are significently inferior %o all

" other treatment eombinationa.

P ten'l: of rain.
;ng‘ eon g alni

!he aua.lysis of varianue tahle ia presented
in Appendix VI and summery in Table No.XIy The data
reveals hishlg ,s_i.gniﬁeant influence of caloium and
‘phosphorus _on_fai;g P2 5 eunten‘k ot gmin Between
levels of phosphorus, P, is euperior ¥o Py, P, and
Bye The 'Q:ltf_a;-'e'ncg between the treatmenta P, and P,
16 not significent. The dota also reveela that ¥y
1 inferior to all other trectments. Eventhough the
individual effects of phosphorus and caleium are |
‘highly cignifiemnt. Theiv :intemetion is not s:lgnificant.
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22 5 oenhent o¢ 'she plent &t ﬁifferen‘b s‘lzagee of growt:h

Primoraiaﬁ ini-

_ mmering stuge -tletion stage o

Stem elongat_ion

stege

Heading atage -

Milky st:;r,,re

Qa G., ‘j

E,gl%

0

,“,13"-1._

Hg ;g 3 ’G

. 30 9.399 05 4
r

‘ P2 0.482 0.473 0.478 0.575% 0.551 0.569 0. 515 Gc518 04517 0.473 0.454 0-464 0,454 0.
B ,'j0.345 9.527 0.436 0.570 9.577 0.574 9.536 0.454 0.517 0.517 ©. 518 0.518 0.4?3 6“515 0.439

HJL&

% %

'M‘_@.

By 04368.0.399 ﬁ.463 0.431 0.336 045496 0,416 0.3?3 6.454 0,414 05379 0.345 0.362
P, 0327 6.427 04377 0,473 0,546 0,505 0.441 0,518 0,479 0.374 0,463 0.419 0.418 0.435 0.427
418 0.436

Eem 0. 365 0. 464.

0.504 3.535

O 457 e.soa

0. 431 0. 428

0.434 o.gz o

Sl“ ?s!reatmen‘k

T SiE

B C.D. of mesn

" SOED R

“""S;E'.‘

pL]

No.cempe.risonn G.B;of uean G.I). of'mesn - C.D. ’9’?',,“,?9?‘9 L | G@Iip_ of mean

1. Between L T e e
"levels of e ST T e T e -
pheephorua 9.6314 - 0303120 = 0.0353 - - 0,008 = 0.0015 -

2.Between o ‘ S - Lo T

, _1e‘~ve19 of -~ - o S .- - | -
Jlime. . 9.0291 - 0.0291 L= 0.2’[0 - 0.6146 - - " HaSa " 0.00% -

3.Bétween ‘ SR : ’ : R
levels of
lime with

~ different _ o I
dosea of T - L o gy gy -
phosphom 0 0449- - 0,0.41,6 - 0.0549 - 0.02%0 - 0.0187 -
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o mm.E Ne.XI -
205 eonten’c o:r gmin

By o ?1 | 2y P3 ‘Mean

% 04386 0.409 0.405 .0.449 9.41;_2

B 0,424 0,445 0.436 0,473  0.445

o Mean  0:405 0427 0.421 O0.461

Sl.No. ) I'reatment comparisona A C‘JD. ‘.S. E'.ofieéﬁ

1 Be'l:ween 1evels of phosphorus < 0.0081 -
2.  Betwesn levels of lime . 0.0054 -

3¢ Between levels of lime with - o
.+ .- different doses of phosphorus . N. g. 0.0121%

; 295 g@nten., ,:t =) mw.

| '.l'he analys:l.s of varianoe table 15 preaented
:i.n il.'able No. . V’I and summary :ln Table Ho.XXI !l.'he data
:reveals a:l.gniﬁcant in:luence of phoaphoma md
ealeiun phospho:ma interaction on the Pa 5. oontent
of stmw. . Between :I,evels of phoaphoma PB :L_a gigni—_
ﬁoantly auper:lor to P 9, P1_ a_,nd Pz



Begm:tng treatment oonbinations 9y P.' |
and 01 Pg are found to be inferior to all other treat-

......

fEAmoE HO.XII

5 aontent of a‘braw

DY

' By Mean

% 0-154 0-168 0.155 0,181 ,5?157
Oy . 04159 04154  0.154 00195 0,166

~ Mean  0.162 0161 0s155 0.188

' Sl.Ro. ‘?#gétmém campa:i.?iaénif - Q-D; AS-E#&I meén

Te Betwean levela of phosphorus | 0.0145 - .

2. Between levelg of lime -~ .. - = - 0,0036

3. Between levels of lime with e -
different doses of phosphorus VO.-GEOB -

a ab_ilitz.

Analyaia of variance table :l.a preaented :ln
Appendix vIII and gummary in Table NooXIII, The data

Résﬁi.d .effeo'b ,,,.f lime}an' ho homa
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do not reveal any significant influence of tremtments
on the availability of _pt_ndspho'.n_w eventhough there was
e positive trend noticed. . '

‘ | WA"BLE NO.XIII

. Avdlable P 05 a‘!:atus of. the eoil (pos'b hmeet)

P B Py By  Mem

0, 300 300 435 345 - 3.50

T gt

»Sl.No. '.l‘reatmen'b compa:risons . G.D._ S. E.of ueanv

1. Batween levels of phasphoma WS, e 8&6
2. " Botween levels of ldme .. .. .N,S. - . 05608

3¢ Between levels of lime with S o
difrerent daaea of phosnhoms NaSe 1s216
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DISOUSSION

. mhe praaen'k atudy is an attempt 1;0 emlue:&e .
the resp@nse ef the, h:i.gh yi.elding mriety 91‘ riee v:iz.
IR.8 - 2883, o g:m&@a dases of phosphoma az_splied L
iﬁﬁivﬁ.dually mld in mm!mc'hion with l:zma' . S.‘mce “&'he
ahsoxpuon et phosphcms by the ylam: s a more rel:tap
ble indioation 9: ‘the efficient utilisation of Jp.lgeae
phatic fertilizers, an atienpt has also ,?)@éﬁ- made :i:g,
study the uptake of phosphorus ot different steges of
grewth. The vesults are discussed in ‘i'_elationﬁ’ﬁé the
| efzegtrér treatments al various growth ’ghaa.éajg -on the
blometrio observations recorded, yield of grain and
straw end plant and goil analysis: |

\

| Qhe reaul'ks (Appanaix 111 ﬁa‘ble Hﬂ.I) ahow
that phosyhems has no signifieam :lnﬂuenee on the -
he:!gh-t: of the plants at any stege of growth. This
i in agreemms with the reparbea results of |
Srinivesulu and Pawar (1955) The regulta algo do aa'!:
reveal eny significant ﬁnﬂnensg of ea;cium on the
' height of the plant ot uy stage of growth studied.
| This is in agreement with the results of muuym- (1965)
who elso found no signifiomt effeot of oaleium on the




héigh'k of the gzm. | Galeium phoaphoma mtema'bion | |
is algo not significam; ‘Shereby showins that these -
, mztrienta ao ntrb exer‘& much inrlumae on "sim hezlght of
. me plan'!:. ’ |

It ;I.a ‘seen tha‘l; yhosyha:ma has 92.‘ m: ee.n‘blx
éuflueneed the number a:? tillex-s within 2@ &@ya of
tmaplanting (Appan&ix
significant in

IV, Table No.II), However no

,;_,nenee of phospho:ma could be geen in
the subsequent observetions: Eventhough phosphorus.
do not seem to have exerted any significent influence
621 'thé nmber of tmez*s'; there is e.n inerea‘eé of

.98 _pement 1n 'khe number ot pzaodue‘t:&.ve tmers at
the- higheat 1evel of yhosphom appliea in eon;*unetian ,
wi‘kh limes

- Ix 13 qui'ba prahable tha‘h the quan‘bum of o
na‘tﬂ.‘re phaaphema released &8s @ reatﬂ.t of aubmergenme
~ might not have heen ‘ufficient to meet the plant :eequi-
rementa in the eaz-ly perﬂ.eﬁa ‘of gubmergenace. ami as
such, the aignif:t.em& response observed on '&ha 21@1:
 day might be due to the sbwdsnt supply of .am};a}ale
phosphorus £rom the added fertiliser during this

t
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‘perioé %0 s@&i@ﬁy the raquixemanﬁs ef the mrap. R
“Agcording to ?ﬂang-mm-m eng (1960) young peddy plant
uses mere @f appli@ﬁ pheapherus &uxing the eamly sﬁagea
of grewth (7 %0 9 we@ka) ginee the releaae ef ﬂ@mive
phgaphawus wa@ alaw ané gr&&ual énriag this nerioﬂ. He
.fumther observea %h@ﬁ the plant maﬁe no ais%ingtien in

%h@ absorp%ian af phosph@rus frmm naxive and a@@aﬂ
phegphaﬁes afﬁer nine weeks. Raéaram (1964) in his
study ef a typical pa&&y sail of V@llayani a;a@ fcuaé
tha% nnder aubmemgeé e@ndiﬁaons peek valnes fcr avaib;
%@1§a9%?§?39§9$ reachea ba%ween 30%& and 6@th deys
éf%er fl@o&inga' @hs 1&ek ef szgnifieant resyenae in
the mﬂmber of %illers in the auhsequent growth phaﬁes ,
af ﬁhe cr@p ean be fur%her subatanxiazeé by %he results
‘reported 'by Hoyna (1963) yuho found that the @ri’!swal |
can%eﬁm of phosphorus iu %he plemﬁ requireﬂ for %iiler;
ing W@ﬁ anly 0.25 percent (? 53. ﬁhe aaaly%iaal ﬂata
on ‘the phesphbruﬁ cantenﬁ of %he pl@mﬁ (Anyendzeea VI
& VII Table FoiX, Figuve 4) shows s high combent of
nhﬁgphammg, we&l ab@ve the arnkical limi% even in the .
e@ﬁ%mel yl@% whicﬁ again s%rangﬁhens %he absve fiﬂaing
The reﬁults alaa reveai Enab egleium or ealcium |
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phosphorus interaction has not exerted any significent
 influence on the wunber of tillers at any growth stage
studled. This mey be due to the fact thab caleium is
ubilised more, by the 'p}z,&n‘t; towards the later steges
of gmw&h a8 xemrﬁ@d by Ifzah:l.zuka (1964)- who m*&icea ‘
‘Mgher aaﬁceﬁ%mﬁmn of ea:m.mm in the 1&&?@8 end onlm

o 'ﬁft&:i' flowering.

Lenzth eﬁ—g" A"'m.e.

| | | Applicatian @f gamaphamsa o&: xzm;ieim ma n@‘!:‘
| signiﬁegnﬂy :mfmeneea the length of penlele.

| »(Ampan@ix Y @a’ble No.IV), | Iaemg%h ai‘ paniale 'kharefere.
| seems %@ ‘be a vm‘ie*kal ehe.:*:ae‘ke&* w&i@h cen ﬁ@l&am be
influenced significmtly ‘bzf ‘%she a@nmmtion @:E ferti— .
‘ﬁa@rs. ﬁ?his :Ls in &gmemema wi‘i;h 'ime z'eaulta c}b'miued
'“'by g?ﬁ.ﬂiﬁ'&gv&:ﬂ and Ramgm;al@ﬂ (1956), Gmmy (196@) and

' @omy {1963) .

m;:sa on. 't:he z:@remi:we: of :Em@@ g%ins ’
.{Appenﬁix ¥, Table No.V) show thet applied phosphorus
_hm na‘t. emmea oy aigmf mmz aﬁe@t on: the pemen‘&@ge
3'? i:illed grains. X% woy be obgexved that, by tim
time setting of gmins took place, iﬂw £l z&equirement
of phosphowus wmight nave been sa*’eisfg.gé by the native
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soil phosphoris solubilised under the veduced oondi-
tions that prevailed as discussed earlier and this can
be aﬁ#&ibﬁte& %o the laél?: of responge. £0 -aaaea p’h_o‘e;«
, phems on this yield aﬁtri’bute. » mhe atudy ef o
Srinivasulu’ and ‘Pawar (1965) also :‘mdieate absenoe o:t‘

signiﬁeant '&nﬂ.uenoe nf phosphom on t‘he pereentage :
of f£illed gra:tns.

o Qhe resnl'hs a.‘l.aa reveal that aalcﬂ.um has -
smgz@ficantly mﬂueneed tha pereentage of fme& _
greines - One of the roles attributed to ealeium :ln 'l:he
nutri‘bian of aereala ia its favoursble ef.fect en the
ae‘b‘hing pereen‘kage. ._ Ayplieation of l:l.me agpeara to
have exerted significent influence in inoressing the
~ setting percentagey fesn:!.‘?sing in a higher 'peroen%agé‘
- of fﬁ.ieﬁ gmins. Sﬁ.m:uaz' reaul‘ks were reported by ~

submmonian end Yamdam:}an (1957) Mureyans (1964)

and Muliye,r (1965).

Wei _f_,'l:»_e 1 '_thou.'_'_‘l grais

The reaulte (Appendix V, ffable No.VI) ahaw.
tha‘!; apylieation of phesphems has no sign:lfieant
influence on the thauaami gra:ln welghts: Ms is :I.n
agreemeat with the ﬁnﬁings of Srinivasulu and ?awar

(1965). Caloium phosphorus interaction also has not
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inﬂuenoed ‘(sh:ls y:!.ez.a at'kribu'be.

Appliaatien af :u.me has a:lgniﬁcantly increasea
the wei.ght of thousand gm:lna as eviaenced by the
resulta. Qh:l.e is in ag:ceemem: with the remts et
Muliyer (1965) who slso found inerease in thousand
gmin weight due to l:lme apnlieatim,

Yif _a;,"f.‘].j in,

: '.Ehe ﬂata p@eaenﬁeﬁ :.ia Appeudix V‘, &able »
ﬂo.VII Figure 3 on grain yield show thal application
of phasphams hma not given any aigniﬁ.cant reepenae
even’ gt a dose as high as 159 Kss. P 365 per hea‘bare.

‘Iehe 1ae1: o:E‘ rea};onse to adaea yhespharua
,z;e'hieed ﬁ.n the pmeent stuﬂy may be due ta the fae‘b
tha‘t aﬂequa’be amaun'ks of availabla pheaphoms wag '
present .tn the aoﬂ o mee‘k the orop reqniremants.
‘ Incmased avaﬂabﬂity of phosphorus unaer flooded
conditions reported by Islam and Elahi (1954) ?onnam-
- peruma (1955). Shepiro (1958). Mansoﬂva-%um (1960)
and Datta and Datta (1963) con be teken as indivect
evidenae :Eex' the lack of respohee to added phoephoma
recorded in thew;presen’h. ;Lmes_tigat;;en. The date presen-
t;ﬁ in Appendices VI end VII, Table No. X, on the
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sbsorption of phosphorus ot diffevent steges of plant
growth shows ﬁha&vthefphosphorué pontentAof the plent
in the control plot renged from 0.309 percent at the
tillering'atage‘te O.j?Q-pe?@ent at the primordia _
initistion stage while in the”plgnﬁs;recéiving 156 Kgs..
z 3205 an@hBazg,Kgg;ga;agaaﬂlimgngg:he¢%@re@“$he phos;
‘phoyus content b these steges were 0,527 percent and
04577 peroent wespectively. Ascovding to Velley (1959)
fgegpppse tQ3a§&¢a:phgsphprggﬂeanabe‘ob&ainéa-only it
Aﬁhe:pereemﬁage-of phospherue*as-Ehown-by"lea£ analysis
iz 0.28 psrcent. 92 5 or Less; bk Kxishnamurthy et al.
¥ (1963) puts this limit bebween 0,17 percent end 0.30

- parcent. Trichnammthy et ale (l0cieit) further
contents that the vesponse ds uneconomic 12 the B0y
- content is belween. O, 3G‘pcwcent'an& 0.50 pereent. The
phosnhorns content of the plant 14 terms of ? 5 at

| Aaiffpren stages of growth shows . thet the some wes |

| ‘maintained well ahbove the cxitieal Aimit at gll ctages
,  of growth stu&ied, even in the control ;q@gp

’ "Agalygingﬂtae-xegaongfox;the lack of response
to phosphorus based on the chemicsl -anelysis of the
20dl, it could be seen thal the soil originally hed
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-1 total and evaileble yhosphorue content of 720 Kgs.
and 36 Ega, reapeotively, on hectare basis, It ia
1ikelydthax flooding would heve brought about solubility
0f more netive phosphorus, bringing the aveilable
Phosphozus gtatus of the 80il %o a much higher level 50
'aa to exhibit-any-signifiaant reaponse to addeé phos;
,phorus.. The results of Basalk and _Bhattacharya (1962)
“who recorded 64 percent increase in availeble phoaphorua
content &ue to flooding strongly suggests suoh 8 possi-
. bility.

o @he results show that grain yield wes signi-
fieantly 1ncreased by the application ef lime._ﬂﬂpe B
'inoreased yield of grain observgq may be attribnfed to
the oumulative favourable influence of liming on major
'yield attributes studied viz, peroentege of fillea |
-grains and weight of thousend graing., The importance
of liming, eapecielly in noid soils has been glressed
by Gardner and Gardner (1953) and Ponnemperume (1955).
Liming has been reporte& o increaae the efficienqy
9; ppggpyat;o ﬁgrtilizera thrpugp i?s favoureble _

o influenoe on the availability. better‘abaorption and

utilisation by the orop as evidenoed by Dhar and Singh .
(1955) Robertson et gl.hsss) Ral et g. (1963) and




L

Mandal (1964).: Other beneficlal effects attributed to
1:1m1n5 are increased m:l.nemliea‘bian of nitrogen (Papalv:l.
1958 and Mi‘ksni 1954) increased potash availabili‘ky |
(Maelem 1956) and enhaneaﬁ bielogieal activity (Ghan:li
et 8l 1955 and Nembier 1961); besi&ea improvement in
the phyeical conaition of the aoil (Bekhari et g:_l_d957). '

conaidering ﬁhe major role playe& by calcimn: :
B 1:1 'khe reperbea findinga referred to a‘nove, the eigni-
' fiaant increase :Ln yield obtained :ln 'khe present inves;
| 'kige.tion can be attribu‘bed 'Bo the i‘avourable effec?:s
of 1:i.me on the physical eonaition ef the soil, nutrieﬁt
: availabili‘ky e.nd biolasical activi'by.i i‘he increpsed |
yiel& of paday reportea by Bavappa and Rao (1956) N

Subre.monian and Vam&amée.n (1957) ’ Pennampema (1960)

- end Ghakmbony _‘i ale (1961) can be eite& as corro-

‘borative evidenee in auppart o:t the results obminea in
| 'Bhe presen't a‘lmdy.

| Resarﬁins ealaium phospho:ma intemetion on
y:ield, i‘h is seen that there is no aignifiaa.nt fevourable
interaction effeot. According to Paxnaik et g;,(1955)
- the yhaayhorus abscr‘oed a‘b ‘the e,otive tille:cing phese
ia mas'b efficiently ui;ilisea :for grain pmdue-kion end
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is aufﬁoieﬁf “to ‘gﬁe an bp'bima‘:ly.:gmin ;ielﬁ; ' It’ has
to be pointed out in thia eonnection, tha‘t the aeter- .
| m:lnatian of yhosphoms aontent of the plant a't: differeut
growth phases (Appendiaes VI and VII, Table Ro.x) of
the erop haa ahovm eignﬂ.ficamt ei‘feet oﬁ ealeimn, .
phoaphems and. thei:c :lntemat:.on. %erefore, it 13 Do
< only logieal 'ko expeet ﬁigna.ﬁaam e:t‘feet o:? 9hosphoma,

naleim aml ealcim phospho.ma in*kemcti.on on grain .

L f-yiel&. E‘he reaulta abtaine& ehows cmly '!:he e:t’feet of

‘ realcium. ‘hn%; nﬁ’k 'the efi‘ea‘t of phoaphom cr ealeinn

| ‘phcaphome ﬁn"aemetion. mhia appavem ean'zzradiat:lon

( ,,ee,n ‘be expl&ined by ’&he :Epot 'I:ha'b there was enough - _
..;'ammt of eveilable phosphopus- even in the aantrol plo'ka,n

N ‘,broush'k a‘bml;t ’by the reduo*kien of 1::0;1 phosphate, whieh,

| »‘ Bﬁﬁﬂrdi!ts to Ra.iamm (1964) is '&he dominan'k phosphorus

| fraction present in Velleyeni paddy soils,  TEventhough

 ealoiun might have exerted e fevoursble mmzence and

| ‘rerlea‘hea :i.n greater gm:ln yield, the intemcﬂon ag

- ‘ex.peeted eould not be gat for '!:he reaaon tha.'!: 'bhe '

o ,ai'mzation in, the esntrol plots. reeeivins no phoapherus,
~..as far as phosphorus. availabnity aur:!.ng the aetive R

(;tillering phase of 'i:he erop 19 considere&, was fai:ely |
.:oumparable and well above 'bhe oritieal limits for optinun
| grain produc‘b:lon. R |



, '.Eha resulta cf et:mw yield presented in

' Appanaix VIII, Table Ne.VIII reveals absence of any
aigniﬁ.ean’b ef:fecft af phosphoma ealcium or the:lr
in‘berae‘hion. - ‘L'he number of t:lllers and he:!.gh'h of plants.
'are the two cantributory factors which determine the
.yielﬁ of s‘bmw. ' Since theae factors, as has been |
diaaussed earlier are unaffeeted by the 'breatments it
is only reasonable 'eo expeet a eim:ua.r relmzionship '
w:l.th _respect to tha'k of strew yield alsa. - I% mey also
be pointed out that Srinivesulu and Pawar (1965) also
did not observe gignifgi,&anf Vizifluenee of pl_:.&sphnﬁs on
. eny of the. éuen'&ita‘bive cherceters of rices

\ The grain/ strow 1*5.1:10 prea&nted :l;n Aépenéix

VIII, S?able No.IX in&icai;es a 'brend to inorease the |
re.‘bio wi‘bh mereaae in the 1eve1 o:t phoaphems oompe.red
to control bath :m the presenee and absence of lime. .
However the reault is not signiﬁeant. The d.nerease :ln

min/straw ratio notea mey be due to the alight )
:lnorease in yield of grain ob'i;o.ined by phosphorus _
| applieatien as reveelad in Table Nos. VII and XIV. )
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In the case of caloium also there was &
slight :Lnerease in the grain/ s'lzmw ra‘kia eventhough it
is not significant. The deta on yield of grain end
st:éaw preaén‘bed in Eh‘abléé VII aﬁd V‘III r’eﬁpeotively
ahcw”tl}g:c applﬂ.eatien o:f' eelei'am hes inﬂuenced both
‘srain and a’sr:aw ;produc‘bion and the :lnarease 1n gre:ln
” y:leld ie sisnifiee.nt. ) The sligh‘l: :.f.ncrease in grain/
s'l:mw mtio by ca.‘l.aium application must be due +to the
p:coporbionately higher re:ke af increase in gra.:ln produ;
'e'kion consequent on 1:l.ming G!his elearly hrings forth
| ,the benefieial effect of uming in :Lnereasing the
sett:ins pementage smd 'l:housa.na grain we:lght as discusaed

eex’lier .

- ‘vptake of. 2205 at differan%' stagee o: gmwth.

ﬂhe 1?2 5 con'ken‘b of '&he pla.nt a’t: diﬁ'erent

'!Eable He.x showa 9:!.gniﬁoant mﬂueme of phosphoms,

S eqa:.eq:tm ‘end thelr a.pte?a;etmnw on the 'apaarp‘hiez; of

_22'05 upto the folowering stage: At the milky stege

E . though :phosphoma and ea:l.einm ‘phosphorus interaction

are aignif:l.aem:. the ei’feet of celeium ia z:w'b sign:lﬂ-
c'aﬁ'h- ' ‘
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) '.che pattem of PQGS abaarption followed an
inoreaa:l.ng treml upto the primoraia initiation stage _
(Fig.4) followed by a gradusl decrease thereefter at the
'stem elongation stage, ﬂowering stage and m:tlky stage.
conaietautly higher phosphorus uptake was noted in all
the plota under tree.tments compared to that of oontrol
at all stages of gmwtha. '.Ehis ie in egreement with the
f:ma:tnge o:e Iehﬂ.zuka (1964) ana Pa‘!maik (1965).

, ’j;. The a’beence of signiﬁeant inﬂuence of
oeloium on phoephorue uptake. observed at the milky

. stage may appear strange a‘b firat, eapecie:u.y in view
af the eonsietantly aigni-ﬁeant effeot of ealoim and
cala:!.un phosphome in-beraotion on pho sphorus uptake
'notea up‘to the. ﬂowering stage. But 1'b may bevnoted
that there :i.a no ineons:tstemey :ln th:la x-eeul'b ana the
'asme will be apparent if a ccm-ee‘b appreoiation ia made
| on. the ‘nature and trend o:f.’ phosphorua absorption by the
growing riee erop. As inaieated ‘before the pattern of
phosphorua absoxption is linear upto the primordisl

- initiation atnge; thereafter :i.t ahoww a depresaing trend.
'Kasa.:l ‘and Aaaﬁa (1964) heve exper:.men'tally proved thet
most of the yhosphoma tmnslocatea to the greins from ‘
milky s'tage onwar&a is derived from the ledves end culm
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of the rioe plant.' In otherwords 1t ie ‘the hetebolic
uptake rather than physico chemical that plays a domi;
nant role in the absorption and translooation of phoge
phorus The effeot of: ealeium 1n 1ta relation to |
: phosphorua 19 that it enhances the aoluhilisamion and
better uxilisation of aﬂﬁed and native phoaphorua in
the soil. Sinoe the plant reqnirementa of phosphorus
from milky etage onwarda 1s mostly eamisfied by the
translocation fron the leaves and atem the absence of
signifioant effeet of oaloium on phosphorua uptake can
be rightly expected especially in view of the fact that
the abaorption of phosphorua is a metabolie driven -
 procesas £rom this phase of the orop growth.

The signifiosnt celoium phosphorus interaction
obtaineafihﬁfhia growtﬁhﬁhaeg éppearg 0 be g_continan
tign(o; th@;éi@nificant,iptergctiqnueffect noted in
all the otﬁeﬁ growth phasea~énd more 0 because of
the faoct that 60 to 80 pereent of the phoaphorus -
utilised &urins thia growth phage ie derived from the |
phoaphorua already abaorbea end preaent in the leaves
and aulm of the planm. This elso aecounta for the
observed absenae of 1ndivi&ual effeot of calcium.
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‘ i%o_ﬁ :cgn%ent of gmin md aismw.
o %e mptak@ a:ﬁ mesnhems aa mﬂemﬂed ‘oy

'&he aampeaitmn of grain mond gbrew pwesemsecl in App- |
-endix VI and Zsble Nos. Xl and XIT m&icate signiﬁ- ,
oant ini’luénca of pmapmm.-. _The phosphorus content®
of both grain end strpew inom&ses with inemasmg

levels of phosphorus in the soil, Taus it is seen thet
 eventhough the applied phosphorus has not significantly
increased tho yicld, the quality of both greln end
e*azmw w:i.'izh regam 1;0 phma@hems content is enhanced ag
is observed by Palnaik (1968). |

N ﬂhe reaulta e.lsa reveal thatb e@lcmm whﬁ.l@
incx'eeasing the P s aon%en'& of m‘in, haa not ez:er&ea
any aiz?ect :inﬂuenee on “bhe Pa 5. esm'&ent of sa&mw.
i‘a’ble No.x ahcwa mem%eaﬁ uptake of ‘phogphorus by @he
plant with caloium epplicetion, This @iffevence in
the phosphorua content during vegetebive growth period
and et harvest can be ebiributed %o the fact that 60 to.
‘86' .pexjﬂcen'ﬁ oi’ %he P :5 a‘bmz'beﬁ &t e&eb gmw‘a%;i ;:_)hase
of the orop is "332‘&?1319@&%6& %o _the @Jns. ~ However 1%

- mey. be notea '&ha‘t’ 'i;hem ia signﬂ.fies,n‘t cale:wm phosphorus
, :'Zm:emction effeet en !me K?g 5 eonben's; of stmmw.

~




:ﬁa@;@. on ’the av :Llable phospha:ma staws of
the a@il, immeﬁia‘tely af’fzer haxvest ef ‘Bh@ erop
pmsente& :m Appenﬁix TJ‘IIIy Te,ble .'ﬂo.XIII do not reveal
any signifioant inoresss in the quentum of evallable
- phosphorus cansééueﬁzﬁ én Mm:ing The ﬂa‘ta presentea,
being 'm@:k oi‘ the avaﬁ.@:ble P2 5 conten“!; of the scil, )
aﬁ?ﬁex harvesl of the cwop, ik is _evid_en% ,. tkm‘ﬂ:q & grester
. fraction of the phoéphoms solubilised &3 @ result of
mmi.ng was absambea by the smp. A Ea‘*sa e}mﬂ*‘hg phesphorua
eonbent of k‘ae plant at ﬁfi’&mﬁt s%egas of' growth |

R (Toble Fo.X) also’ substantiates thie fsaet.. Similar

ebsermmm@ we*'@ mpamzea By Bai gt (‘2963) ma
mah@patm (1966)

- gggqs @:E‘ ;m ’ha

z_;g_ @d lime ap; lics@'&m_ ¢

Resul’ka aﬁ' 'ﬁm yresen'k im'es‘&ig@ti@n o

| ‘(?@hle ‘ﬁo.m) indicate t&a‘ﬁa liming has ﬁign:z.:fimnﬂy

iafmmase& the “yiel& - .*me:» mweasa being: G 5 ‘pereent .

- over dontrol when lime slone wse epplied without .

- pbagphmma. Applmatwn em ;gtmsm OIS iﬂ @@LJunetm.en

' wi%h llma h% salsso mmme in :mm-ea@ea yields - the -
‘ineresse belng ’_12.3 pereent and -13.7 pereen® regpeeﬁ:wely

fox the 'tm‘ea'ism?en%a PGy :iaﬁ&?»z@;ii.- - Thwme it is clear
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tat phosphorua i lover doses i more efficlent and
profitable, when applied in conjunction with lime,
The resulfs slso vevesl thet liming elone without
application of phogphorns s regorded maximum profit
© of B 189:29 per heeteve. The mergin of profit has
narrowed dowm %o k.. 13;8'63 end k. 54.75: each when
59 ‘end 1@9 Kgs. 1?2 5 respectively were applied per ..
hectare, in conjunchion wi'lzh 1ime. -Hence lining cen .
be emsiﬁered as an @agawmi@ pme‘biee in rice. m;lture‘.

‘mﬁw Vellaysnl condibionss ...
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SUMMARY AND CONCLUSIONS

A ﬁie&.d exgeximenﬁ wes la:m out in 'i;he we’@:
1&1&3 ot '!she Agximl‘tuml Gollege Farm, V’ellayan:i,
auring ‘khe ﬁrat crop serson of 1968, '&o stu.ay '!;he
response Of riee (vaﬂeﬁy IR.8) to gradea _Qqsea of ]
- phosphorus (o, 50, 100 mza 150 Kgs. P 05) ;ger hecte,re
,&pplﬁ.eé alone end in emjunction w:i:!;h 1:1me. | '.‘Eha o
exneriment was le.ﬁ.d mr!s as per ran&amiaeﬁ blcck aeaign
‘with four mpli@ations. Upmke of pheapho:ma by 'G:he
nlgnt ea't clifferent stagéa of g:mw'th was:‘ @iae s’ﬁuaied,
’,‘Qesidea ‘&he r@aic'iual effeois of 1imiag on ava:ila‘ble -
,phosphoma eonten'!;. Reaul%s of ‘i:ha inves'&igmion are

| amparised below.

1), Appliecation @%‘ phesmmm@r either el@z‘a@ or in

‘ eﬁn;june%ion with lime id not inﬂuenee the

.haigm @f 'Esla.e plm'tg percenmge of pm&uctive
'i;:illers or 1eng‘8h of pe;nieleo

2) m@gymms has aimiﬁeﬁntly incmawea th@ o
number of *billem wé.th:m aa -@aye. of *bmna_plan‘king,
He aigmiﬁmmt effect. oﬁ ;phospmma, celelum
- or ‘thelr interachion on tiller produchion was
~noted dn the obgervebions on 40th ox 60th days.




3)

2

»

6)

8)
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caloaum haa aigniﬁoantly inoreased the
percentege of filled graine and thouaend grain
weight, while phosphozus or caleium phosphorus
interaction d1d not show eny favoursble effect
on both these y:l.elﬁ attribu't:es.

-Grain yield ia aig;m.ficantly 1noreased by the ’

appliea‘bion ot 1:i.me while phosphoma or oalcium
phosphoma interaction as.a not show any signi-
£1oent ef:feot' on the yiela of grain.

ﬂhera was aignifiean’b inarease :ln the uptake of
1’205 by ’she plant, with :hwreaeing 1evels of
phosphoma whether applied alone or in condunc-lsion

with l:lme.

Phoaphom can‘ben‘b o:f: gx.'a:ln and straw ie s:!.gn:l—

Licantly inoreased by :Increasing 1evels of

pho apho:ma.

The pa‘l:tern of phesphome absorption showed an
inoreasing trend wpto the prinordis initiation

~ stage ,‘ -Iol_lowea' by e gr‘adil’al depreasibp ‘

thereafter.

Appliea'izion o:e ume has favourebly inﬂuenced

the uptake of phosphorus at all stages of growth.
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g)  The residual effect of lime scems to exert e
T fevoursble influence on the avallebility of"

“phospharug in ‘the soil.

The lack @f responae %o a@pliaa phosphoxus

~ noted in the ‘present inveﬂtigamaon cﬁnnat ‘be taken a8

an indicaﬁion of lesser imp@rtanae of ﬁhis nnmrient
in sﬁenpiag»uy @repryields,sinee %he preseﬁﬂ study
wag uadem%&ken under subnerged aanﬂitiona where nebive
a@il phasph@rus wes aﬂailahle éu@ ta the re@uee&
eonai%iena thet preV@i»eﬁ. lﬁ waulﬁ %heraf@re be .
wowthwhile %o take up fufther invesﬁigaﬁi@ns to stuﬁy
ﬁhe behaviaur af naxive 28 well as applied phosnhorua
in relati@n to exnp pr@&uczion under Vamying soil |
‘eanditiena._ The ‘present study alse indiesté that the
impor@ance of phosphate mannring is more fram thﬁ o
p@iﬁ% af viaw af ma&uﬁalnﬁng uhe goil sta%ua than its
dirvest effect oan the cxop.
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APPENBIX b

Meteorologieal data for the cxop. period
- {30%h Apyil. to 5th September 1968).
a‘t: the Agr;.etﬂ.t\ual G‘olleg__e. Farm,, Vellayan:l

Rain-— R ',“""i'empem’sure' oo
(f%l % Relative

o humidity
o . ‘m.m)  Noiof Weekly average %
No.of S weekly rainy Mexi- Mini-  Weekly
weeks  Perlod  Total doys mum. mum = average

1 30-4-66 = 6-5-68 . . w8 e 83.9
2. T=5=68 = 13<5-68 -

| ‘ - 31.T 23.5 7643
3¢ 14=5=68 = 20=5=-68 = - 32.7 2541 81‘

4o 21=5=68 = 27=5-68 - .
. 5s 28568 = 3-6-68 25,4
6. 4-6-68 ~ 10-6-68 145.2
Te 11668 = 17=6-68 146.8
8. 18-6-68 - 24-6-68 341.0
9. 25=6=68 = 1=7-68 598.0
10, 2-7-68 ~ 8-7-68 - 451.0
11, 9=7=68 = 15=7=68" 2510
125 16=7-68 = 22-7-68 616i0
13; 23=7-68 = 20-7-68 128.0
14, 30-7-68 = 5-8-68 20.0
15. 6-8-68 - 12-8-68 150.0 2941 23i2 92.0
16, 13-8-68 = 19-8-68 196.0 9.2 2284 92:0
17« 20-8-68 = 26=8-68 = ©29.3 2341 88,0
18. 27-8-68- 2-9-68 - . $29:6 232 | T4.0
19 3-9-68 - 9-9-68 166.9 2947 232 88.0

' 33.1 253 81. 7
32.1  24.9 85.0
- 31.0 24.4 ¢ 88,6
- 28v4 227 . 89e4
. 29.7 237 8%.1
2842 22,3 913
28.2 2243 92.3
e9%2 2206 87.7
274 2250 9343
28.0 2371 8941
29,1 2334 90.3

OOV = sl e N wl SO W

\

>




: APPMDIX III o
Analysia of var:lance
| (Heigm; o:r plenta)

B;.}F,.

......

Var:lanoe :

Var:im;ce

" ..5132 éaz

~--‘~"

1 b3 | Vgr;tanee

A‘b hmest »
b =

Total
Blogk ...

Treatment

P
c
*=x0

Ervor

3

LA

81,04

| 14‘093 .- ’

.9;30

10.97

7.38"

121

sl
<%

20490

®.12
16.05

2,68
2t
<1

%

, ?ariance

- 'as.ao
| 28.47

| 4‘?7?:

R

5.97

' 1.96

-*_~‘;8¥36
' 9.66
14o§¢
232

2.00
<1

175

<t

21

*Significant et 5% level
- **Significant =t 1% _lev’el

N



~ APPENDIX IV N

Analysis of. varianee

- {Tiller counts)

Source

- s e e

DL

Vﬁriance

. F “

- Variance

Percentnge of

productive

v ° [ %illers.

- Variance P

.?ariance F

Mmotnl
Blook . .

Irestment |

?
€
Px0

Bryor

\

A eh A =Y

31

21 -

0.7

0‘67

0.37

0.18"

o
3.72

3.66

12.05.'

2,72

0.09
0.12
o 49'

TS

1,15

0.03

0. 94‘

3312

- 2,05
<1
1-57

41.91

:'49;?4
. 4443

21.20

3138?41

2.2T1

232?
«%1-
147

*Significant et 5% level




Amwnrxv
_ Analysia of vm':lmee o

h ‘of penigle, percentage o.f fxlled gr'ains,

aeight of thausana grains and yield of gra:ln)

$onree

D. P, ?ariame ko | Varifance‘ F Yarigmce | 3‘ ?arianee E

Iaength e:t Pementage ef o weﬂ.ght ot

-

‘ﬂotal
Blook ... -

Preatment

P
.
PxC

Exror

31‘ SRR - ' ' - C e i
0.8366 <t 1.68 <1 093 3.57 20413 10:48°

0.2000 <1 2 5 et o 46 ‘1 ?6 ~4:02 <t

0.6700 ¥ - 4T.34 - 17.46" 128 476" 26.46  13.78"
1.2833 <1 0.62 <1 - 04T %80 - 0425 © <1

21 20808 zW O s 92

*Signiﬁe&nt at 5% 1eve1 ,
**Si@ifie&nt at 1% 1eve1




- RPFEKDIX vz e
.... | Aualyma of ve.riance S
i(P2-0‘ eon‘%en’t &k mlky stage, .205 content of grain and 392 5 c“om:'ent of straw)

2 5 cantent e:k | -?265 eo‘n'isén't; of b2 05 c@mem @f

Source - DuTa 'Vam.ame F S ,'i?ermwee Fo 'H@w@még‘ F

Total 31 o SR : I T S . ae*.
Block | 0.00050  3.12 0.00013 2,16 0:0019° ~ 8.50
Treatment T L T
| 1 0.02330 145562~ 0.00440 7.33 00023 1150
A 0.00000 o5 0.00830  13.33  0.0004  ° 2,00
Px0 0.00306 112" 0.00010 .t 0,000 5,00

Error 21 . 0.00016 | 0.00060 0.0002

L]
A e =) W

*3igpificant ab 55 level
*#3ignifioant &b 1% level




APPEKDIX VII

_Anglysis of vn.rianee
(1?2 5 content of the ;plant at ve,mous stages of growth)

‘2205- ) :cmi#; enk. a-a’ﬁv. . P205 em‘t:en‘%

gV - CONLENT -BL-.. 1’2"5 con%sen‘l; a'i:
primordia initia- sten elonga’i:'lon

1?205-..00111:' ent et

tillering stage -tion siage - - - - stage - - floweri,ng atage
Source D.F, - gi;‘ig.n;e- -5* ~‘-V;.rzance CF Va;ianee E‘ Ny Variance I
Total 3 S , . L _

‘ %% o ‘ . #Hu

Blogk . 3 0.02760 29,05 0 o 0.0030 7.5
Trestment 7 : e ”; U R
© 3 0.05770 60.73 0.0330 36.60 0.0200 14.2§#.0.02002 50,00
¢ 1 0.01330 10.28"° 0.,0100 11.11 "  0.0200 14.2§%.0;0?90 50,00"

Px¢C 3 O 00420 4i42 0,0030 3. 33 0.,0133 9.50 0.0030  7.50

Error 21 0.00095 0.0009 - 0.0014 ~0.0004

| #Significent abt 5% level
**S:‘Lgniﬁ.c ant at 1% level




. APPmDIX VIII _
Analysis of vari:mee

(Yielﬁ of whrew, grsain/straw ratio and P.0 5
aveilability of the soil (past ha:wes%?

3265 availa’oali 5y of e,he |

Yiels& of shraw - - - Gwain/sm'uw retio ; 501.1 (post ‘he mres‘!;)
Source - D.:F.i V;_-arianee - B Variznee ¥ Varignce : .1?
Totel - 31 .. o - . :
Bieck .. 3 12.40:  1.89 - 0.0533 2% 5.86 S |
Ireginent 7 . . - o o ' :
¢ 1 .28 <1 0,0325 <t 0.03 - “E
Pz0C 3 4310 <1 0.0193 < 1.61 21

Error 21 6.54  0.0534 | 5.91




_ DARLE No, XIV

Economics of phosphoxus anﬁ lime appln.eation

doa% of e s
4423 pE  ooov of
in yleld . GefOy . "23 paddy @ .
compared = yienq -@13?13-5°‘>$"2§49 Potal :‘;érgslf‘ - et
G ool A0, perton  perXe. Towl Gy scwms
. {Kgs.) 4 B Ps k. P8 K. Ps K. Ps B.  Psi

| Difference -G@Et °f
- Yield

. _ .. obtelined

frectment (Xgs.)

Polo  4675.59

P1 o
P.0,

20

30

Pbat

,P 2G1

-'3 1

4806.93

4925, 13

4662.46"

5127439
5253.48
5319, 14

5437435

131.34
2.5
. "1"30 13

457, 89
51T 89

643.55
761.76

5.3

9.5
,12?3_
13.7

59720

594 20

' 59.29
59, 20

320'._0b
240 .00

36(_)-990-

Toee .
t

120.00
360,00 -

120 00

240,00

SSQQQO

59420,
,1?9 ﬂo.

419.20

72. 23
137, 24
(;7?2?)
248,49

317'83

353.95

418.96.

47,77

138.63

54,75
0424
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