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INTRODUCTION




INPRODT S”I§W

- Rice is the griaei§&i and probably the
~exclusive food of several willion people in the Far
East and more so for tb&sw in South India. It, thas‘
baing the &asis of ﬁht?iﬁi&ﬂ for a large sé#ﬁiaa of .
the human rﬂe@, vlays a gart of ro gsmall irportance
in the ﬁe@lﬁ’S“eeanaﬁyg | |

The fsian cawﬂtries, though aceount for SOJ
of the riae areas have to import rice to meet the food
requirements of their people. 4 majior brecithrough in
. agrieultﬁrai production is required sb thzt our food
ocutyut can kea@ pace wi %h thv acaeierating tempo of
population grewth. Thus the problem of stepping up
rice production in overy conceivahble vay is one. ef

supreme importance.

" --There is considerable emphasis th@ g¢ days on
intensive euléivatiﬁm for st@;ying'wy erop viclds. One
of the established meesures of inar&ased-crap production
is the Introductiona of improves varieties of CrODSe

Mneh researeh during the last many years has, theresfore,
been concentrated towards the E?eealag of new varieties



vhich are r&sist@at to péstv and disenses, as well

: aa-isﬁgiﬁgg uﬂé~&?ﬁ thus - %ﬁ&bﬁ@ of producing high
yields. 4s a result, about 300 superior varieties
of rice alone are under euitivation in the different
agro=clivatic regions of India. Of Zats, it hes
been reslised that more incresse in erop yields is
possible through ineresged usé of fertilizers than
by the intraﬁaeﬁian.éf new varieties alone. Conrequan-
tly, efforts are being made o coubine both these
méan840€ high crop production.  In India and abroad

it has been noted with gre%t interest ﬁhat~varioaa
improved varwataes 4iffer among iaef e&ves in their

utritzcnal rfquiremhnté.

Calciuw is generally credited with a dusl
role in zeid soils. Its direct functicn is to eovrect
soil acidity and irprove the soil strae&ure‘aﬂé thus

“ereate an envireamaﬁﬁ suitable to the grawth.énﬁ
development of roobts. At the saze tizme it also perivras
several indirect functions, such as stimulating the
mief@biﬁlagical activity and increasing the asvailability
ef other nutrients. Within the ?1&;% too, caleinm
perforas several important functions. It is lmown to

te clogely related to the growth of the meristens,
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development znd functioning of,ﬁhe'rasts and is‘iﬂvolwgé'
in the féﬁeti@ﬁima of certain respirztory enzymes. Apart
from ﬁhasé'fuﬁ twane attributed 1o calecium, its effect

on tﬁ@ dvagluﬁlﬁiﬁg of eﬁh@r mitrients to planis is also

of imm 1atp esauerﬁ o the agwamaazss.

The importance of nhosgnaras avail ahilitj in
‘craﬁ production is emphasized by the fact that a defici-
ency in this ‘element, is very often & limiting growth
factor in many g@il types. Ths pfgﬁl&m of phosphate
fertiligzation is also complicated by the phenomenca of
‘wpigation®. At tho same time it 1s a vatf critical
- @lement in nutrition in as mich as it controls seversl

vital metabolic processes within the plant.

~ More than 90% of solls of Xerale are acidic
in rezction anﬁ‘éefe loe in aveilable pﬁespheﬁua. The
‘necessity of appiying caleium and ghasahatie fertilizers
for ensuring the meximum yields from the nevly introduced
high ylazﬁlng vafieties cannot, therefore, be over
emphagiz@“. GL the nev va i@tiea‘ introduesd into Beraia
in recent years ?@ﬁaa and sza naed “hrtieul T mention.
~ Yherezs Jaya 1is ﬁ&u&@ for its ezcellence even over 1k
in the matter of yialds, ?aéma is Wnown for its estloge

qualities and moderately high yields. Hence the preseént




Iwestlgation was undertaken with o view to studying
tne inTluente of calecium and phosphorus applications

ont the growth, yisls and nutrient uptake of these
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YWVIEN OF LITERATURE

The concept of lising acid soils to induce
veneficial e&aeetﬂ on the avaxlaszlit? aﬁé Ltllizuﬁlaﬂ

of both nativa and a;&lieé @ﬁ@3§ﬁa rus 1s & widely

~aceepted corner stone of gool soil management.

Pord {1934} concluded from his studies that

increase in base saturation and coaseguent decrease in

" zeldity by liming played an important role in increasing
the availability of soil p ospharu

Cook and Hiller (1?35} suggested that the

- mineralization of organic phosphorus is encouraged by

ths application of calcium carbonate.

-

Fierre et (?Qﬁ?) r@ncrtoé that 11@1&3 Tas

-in-dapréssicn of crog yieﬁﬁs.

Davis and Brewer (?9@67 peported that liming of

C:,

solls low in caleium enables the cropz to utilize larger

guantities éf_phaspha$aafw&en appliedﬁéa super-phosphatec.

Aaeording to Vanderford (19:0) the phcsphiorus

content and the - atal amounts of phosphorus vemoved by



soys beans and wiaver inureaseﬁ with 1ﬁerausiag

aa&ﬁtitiﬁs of aalaaum applied.

Ghani and aleam'(1§%2)“re§cr€eé regular
increase of available phosthorus with application of
lime and coneluded that the gréater avallability was
due to the dﬁeﬁﬂﬁﬁsqtl@n @f organic ?ﬁ@a?h@?ﬂs brought
aboud by a change in reactien favourable for microbial
activity. The same view has boen expressed by Venitita

chalan and Hariakulanéai {1954, -

Yoeh (1§&3) suggested that in leterite soils
posr in caleium the availability of phosphorusg is

increased by zimiag,

ﬁahne (1950) reported that application of lime
either as Ca bg}’ r Tal® to acid sandy solls dia not in ail
cases impreve phosphate nutrition and that the favourable
effeet of lime on ph@sghaﬁe matrition was the vesult of

better and increased root growth.

Albroeht aqé Smith (1992) iniicated thst the
ineipal ef:ﬁeﬁ of ?i ning acid sails vas the supply of

ealeivm as nutrient for plants.

Togers gt gl (1953}, studying the cospurative

efificiency @1 varicus “h099hatzﬁ fertilizers, reported



that liming will deeredse the effectiveness of raw
phosphates especic 11y for crops thaﬁ are not strong
reeders. Taw ﬁaawphaﬁgs are of litﬁ1e or Ao valus

when ﬁgglieé to caleareous gollee

 Gokhale et al (195%) ‘concluded that limiag
inerecoses the soluble p%asa%éruﬁ i? cﬁ&ea and decroases
the w@re@atab@ az a@@a& ﬁhmsphafus ﬁﬁi?ﬁil&b&@ 3 5]

Ea%%s iﬂ laterite saauo.

' hecording to Fobertson @t' 21 (195%) 1ime
apglicatiem iﬂereases the avaiiah¢1§ty of aﬁﬁli@ﬂ

phospherus in sails hxvimg & high eeateﬁt of wesquiexiéas.‘

?&ewe ig ﬁ@ suchh el'fect, however, in seils u&ﬁh low

anount of sesguicxides,

Thar and Singh (195%) attributed the inercased

availability of phosphorus due to liming %o bebter

<. oxildation of organic mat%aé in alakaline medium,.

Bhamad (1955) concluded Liut liming stimmlated

- the mineralisation of organiec phosphorus compounds and

raduced fizatisa of phosphorus.

. The cxperiments conducted by Mandel gt al
{1955) also sheweé that peddy orep &id not respond bo.
1iminge ' ' |
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¥ariakulandai {19557 ecncluded that 1iming

acié soils of danjinad markedly increased the svaila-

bility and uptake of phosphorus by potato.

Balks {1996) renorted that easily available
ealcium phosphutes were formed under faveurzble condi-

tions of soll reszction which is crsated by liming.

secording to the iayéétiéaﬁinaS'éarrieé out
by Doring (1956) heevy apvlication of lime might lesd
to the formation of &1ffiﬁu1tlj solubie c&iciu&~§hesﬁhate,
though the addition of smell smcunts might increase the

| availsbility of sorbed phosphoTus.

Florell (19956) obtained evidence that calcium
faveured the fermatiOﬁAsf, and inereased the probein
content ofy mitochondria. In view of the role of
mitochondria in aercbic respivation and hence salt
uptake a ﬁiract ?al&t*aﬂﬂhi@ bet«gen caloiun and upitake

of ions in genersl was indicated.

in the detailed studies conducted by Lawton
and Davis (1955) suceessive increments of €aC0, decrezsed
ths available phosphorus and this decrease was due to the
roductlon of the ratio of HP0, to HPO loas in the soil.
Similar findings were alsc recorded by Heller (1953) aad

Robertson and Jeller (1954).
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- Thrope and Hobbs (1996) found incressed uptake

of phosphorus by plants from limed solls.

Degoehi g§_§1 {1955) reported that heavy basal

liming irpeded tillering ond dscreased yield.

Cupta (1998) reported that the benelficial effoots
of liming was & onzimunm ab earlier stages of grovth and a

minirum 8t the flowering stagso.

Goralski and NMoskal {1960} reported from the
investigetions on the influence of liming on phosphorus
and celelum upltake, that application of & ﬁﬁé ood Cal
more than doubled the utilization of phosphorus £rom
superphosphate and increased the uptake of soil phose -

Zoshy (1960) concluded from his gxperinents
an three major seil types of Tonnessee with sorgium as
the test plant, that addition of lime and phosphate %o
the soll raised tﬁe soil pH, availability of phosphorus
and tatal'gield, although thﬁ rates of incresse wyere

gifferant in the three soils,.

Maleina (1960) reported that systematic appli-
caticn of phosphatic fertilizers Increased the available

vhosphorus in the goil. Lining did not increase the tolal
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regerve of phosphorus but incressed its availability.

ai et a} (1963) on stnéying the effects of
Lime on the pvaﬂﬁatiaa of aplanﬁ,ev% s Pound that limliug
inerzagsed the upiake Gf ?aﬁg'ﬁy @luﬁtﬁ and ﬁh@ absorption
was still higher when Time was added in conjunction wikh

phosphatic fertilizers.:

Handal €196%} ”raw aia studies LO”GE&&%& that
ﬁbe use of lime followed by the epplication of organic
zatter might increase the av&il&hiliﬁy of goll phosphorus

undeyr @at@rnlag&ez eanﬁxtia%s.

fu115ﬂ§ (?@f”} GGﬁGlﬂﬁmﬁ that there was no

'~;1&a1 Ticant effeet for ca lﬁl&ﬁ on n%@ haigﬂt of ﬁl&at

Borlan and Militescu (1966) ?@ﬁarted that liming
jnereased the zobility of niltregen and phosghorus azad

gacressed thad of potassium and boron.

Ito and Fujiwave (1966) in studies on calcium
autrition of rice plants reported that in calcium deficient
media grouth T pcar. Caleium contents of plants incressed

with increasing caleclium giﬁp 1y being highest at harvest.

Eurup (1967) f?@m'ﬁis feréiliﬁy investigations
of riee soils of Hattanad concludsed that phosphorus avalla-

pility was mazisised wnen 1lize ab full 11&@ requirezent
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was applied.

Luker {1G6;) from his studies rene rted that
g?avieuﬂ applicatic on of iive stiru?ateg phesphorus |
uphbake though it had no significant efiect on plant
prowth. Lime did not increase the soll avsilable
phasy&erﬁs reserves, but decreased its gorpéion

oapas z.t}f.

Mathen and Dursiv raj (1967) reported an inerease

in avéﬂabz& pmsgmcms in ¥ilgris soils due to liming.

ciean and Daziam (196?) ran@rﬁeé thgt geliduloe
tions beyond 10% In solls less than 1/3rd calvzum smturateﬁ
and beyond 50% in soils 1/3 - 3/4 calciunm saturated were
nol generally @lgnifienntly beneficial %o phosphorus .

upbtake and pereentsge recovery of added phosphores by maize.

in a greenhouse experiment Brown =2ad Bills (1968)
found that the application of lime depressed the growth
of sugarbest. Phosphorus snd potassium spplications had

more beneficial effect than liming on this crop.

Edwards (1968) reported f?om hig ¢ﬁﬁ&ies that .
the rﬂte of phosphoras abserpbion by intzet plaats was
'&arkeﬁly increased by increasing the caleilum caﬁcentratioa
of the nmutrient soluticns. 7The oo gults indicated the '

role of low conesntrations of ealeivm and magnesium on



- low values.

phoaphorus absorption by plants grown in nutrient

solubion. .

| t al (1968) nave resorted that on
laterite gravelly gind the ealeiun concentration of the
tops of 21 species of ammals vas reasonsbly weli
correlatad wiﬁh‘ﬁablié&e& figﬁ?es for the C.7.0e of
rOOLS. @iaétyleﬁomus'plaaﬁs tended to have high celeiunm

conceatrations and C.V.C. values, whereas monocots had

H

Patnail gt al (1968) from their studles using

‘different liming end phosphorus materizls in an zcidic

lateritic seil connluded that the addition of liming

materials increased the cwvellability of applied phosphorus

- ag measured by soll coantent and plant upiake.

Zneldecker {1968) from his ex@erime#ts on
ﬁaﬁate~éepofteﬁ-that aﬁ’indifect~ca1ciua deficlency ¥as
setablished induced by the rélativeig high posngsiun
coneentration. He concluded that low rates of ealciuw

tranglocations to bHe aerial parts rather than insdequabe

uptake by roots, was respongible Tor the disturbances

noteds o .

Sekiyve (1958) sugpested that prolenged calcium
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deficlency adversely affected the development of tiller
" buds. - n

$ingh and Ganguar (1968) reported no correlation
between available phosphorus and caleiuvm phosphate in both

low and upland soils.

Embesratimmna (1969} reported a ﬁatablé increase
in the. amtwkn of th@ ma g c* ﬂutrxents ¥ith inereasing doses

of lime by rice variety Culture 28,

Parish cnd Miller (1969) concluded thut low
levﬂls of nhaspherus aecalerated maturity irrespective
of ealcmum.ccnegatxatieas and that nigh 13@@15 of phasphof&a_
delayed matﬁritf. The converse was true:ef ealeium.~?hﬁy
have zlsgo in“icaﬁsa that the effects of phosphorus tended

to dowminate over those ai-ealgium.

Hane et ai (1969) reported that application of
SR 3 @g&ﬂ, phogphorus and nitrogen + phosphorus 1ﬁereaseﬁ _
th& CeFella 0f roeﬁs of mailze and Freach bean. Tha
iﬁf&ueﬁce of aitrogen on root u.d.c. in mai?e WAS more
anried %haﬂ that ol phosphorus application in Prench bsan.
-The relationsuly between root C.2.C.-and calcium conteat

on plant tops was evident according to Tosnen distribution.

- Horemann snd Peech (1969) concluded from their
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studles that the amount of labile ghésphat&'iﬂ sail
reached misima at a@éut off 5.5 and raylﬁly inereagesd
ag the p¥ was either increased or dacr&a ed. Their
results indicated that phosphorus e%aceat ration in
the soil solution was determined by the amount of
labile phosphate rather than by the solution of cry=
stalline géesgbﬂéa. ‘

The vole of phosphorus in fertilising crops
in our couatry vag aat properly understood €111 rﬁceﬁt? .
I% vas generally h@lieved th?ﬁ our soils are aﬁeﬂuately
supplied with phosphorus because response  to phosphatic
mamring had not been obzerved uni;ar“ly in ail. the '
States.

3@%&1 (19#%) has fegartﬁﬁ that experiments
canluet@d for §'yeurs shoved no response 1o P2 5 applied
singly or in combination.. Seversl other exgeriments
conducted at different places (Berhampur, Pattaabi etc.)

alse‘Shaweé\narresgeﬁse.

Stewart {1947 palnte& out that in many States
th@ laeg of response to nhsaphsrus manuring might have
Deen due to improper method of applicatioch.

But Tabin {f§§13 ?artﬁasaratﬁy (19%3) zngd Desai
gt 21 (199%) reported significant increase in yield when -
"phesghofus was applied in,caﬁh;ﬂatiaﬁ_aith aitrogen. |
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Siregar (1955) from rnﬁangsza and bhaﬁﬁra%atﬁa
(195?} from Ceylon also recorded no response o phose

phatic fEftllIZﬁrﬁﬁ

Tigar and Fandal (1957) did not find any
~i¢n%fieaﬁt iﬂevease in yield due to application of
pﬂasph@rus for the first three yea r@,'but‘f%é# the
fourkh year onusrés significant incresse in yielu vas -

recorded.

. neviaﬂiﬂg the exge&zments csnﬁncued in Ma&ras
State, ﬁarzakulhndai {1957) reported no reagease for
;rieemta phas@heras when applied a,a&e, but wvhen & oali@éi‘
"ulcng uith other ﬁutrlengg 1ike nitrage& there was an[l’

“¢ncreased resSponse ta thesa mitrients.

Tokajina et 2l {1959) reported that increased
retes of phosphorus aprlication seecclerated tillering

at iﬁhiﬁiﬁéd paniecle grﬁwﬁhg

Verma {1960) noticed marked increase in géaia(
yield wien phas?herﬁs was applied zlong with altrogen.
fie glso f@and.tﬁaﬁ phosshorus, whén applied slone,
iﬁcreasad the yz@lﬁ but the @if?ereﬁeés were 1ot signie-

£ Qaﬂﬁ *

Hahapatra (1961) reported no response o



- 15 =

' ?ﬁssghﬁras by eight indies v&ri&t&as of rice é&?&ﬁg the

pain %&a«m& ii‘i @rissa.

| .i’%ﬁss@:i {%‘351} sugzesbed -that an éﬁae&% of phose
phorus over the actusl requirement may dopress crop
yiclds. ' | '

Reviewlag the factors affecting the uptake of

.. phosphorus by rice gmg;sﬁﬁ {1661) has mzsﬁ?taﬁ a strong

positive iﬁ’ﬁﬂ?&eﬁﬁ% bty gegzz the z*ates @f wgli@ﬁ nitmg;eﬁ -
and the ?&%@%-ﬁf applied phosphorus on ﬁh%fﬁﬁﬁaﬁﬂ af
g%ssyhsyus, %ﬁtﬁ the soil and fertili izer @hﬂ@@hmras.n&%xﬁﬁa
being affected.

Frow an experinent cax:ﬁxmf;eﬁ a‘h Bacmi, ‘z&’s@i}yﬁ
?radetzh, to siﬁzﬁy the response of three rice varieties
to three different levels of %@5 Verna (1961) concluded
that i:%w improved varietios tried gave highed response

than the loeal variety.

- The role of x;zﬂosgz%mms in various. mﬁabolia
aeﬁivities in the plant 4as stressed by Wallace {1961}. _

aevi&wiﬁg the g’wspif 0TUS fertiliﬁatl&% af
paﬁ@y, Davide {196%) concluded that unzsass 2 soil is )
, é;ei‘m“? ent in §%'m§3?:aams, yi@m :ms@@?zse to gﬁ&i‘&lﬁﬁ ﬁf |
phosphabic f&z”bilizers in field axparimmﬁs could ma%:
 be obtained. ’ "
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?ﬁ§i@sya.€§gék) resorted %hat\a low supply of
phosphorus suppressed protein synthesis in plants. High
supplies of this element increased the contents of

meleis ageid ga@sphérus and phospholipid phosphorus.
fucleie azeid actually pr@méﬁeé heading in rice as 1%
-eontrols the vegstative growth through protein biosynthesis

and reproductive growth through flower initistion. -

Ishizuka (196%) cbserved that after flowsriag
the pﬁ@sphﬁfus content in the léavas and culm begsn to
move to the graln. He has concluded that there is a2
close relationship between carbobydrate metabolism and

_ phosphorus uptake.

Hazmal end Asada (196h) reported tﬁaﬁ ol mrburity
€03 of the phosphorus in the eantire plant was in the grain.
ﬁsiﬂé-iéétépe P32 these workers were able to find cut that
60-807% of the total phosphorus absorbed at each stage of
growth was téaﬁslacated to the grain.

Potti (1964), reviewing the fertilizer superi-
ments at the various rice research stetiens in Zerelas has .
reported a nil respense to phosphorns. '

Tagi (1969) reported that the average response

to phosphorus was only half that of nitrogen.
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Hariakulandai and Thyagerajan (1963) alsc
raported a nil to non=-significant response to phosphorus

at the rate of LD 1bs-PQﬁ5/acrg for Karuval CTOp.

Patnails et g1 (1965) concluded that the phos-
phorus absorbed beyond the tillering stage tended %o
asceumulate in the gralan, straw and roots with no

advantage to grain preduction.

Srinivasulu aad Pewar (1965) froo their studies
on the influence of i, P and K on some of ths quanti-
tative eh&r&cﬁérs of twé indica x japonies hybrids concluded
that phosphorus hag no significant influence on the
number of tillers, length of panidle, percentage of
£i1led grains, weight of 1000 grains and the yield of

grain ané sirav.

Aegcording to Tamaane gt al (1965) phosphorus

increases the mumber of tillers, msber of productive

tillers and the ratio of grain to styaw in cereals.

Kalam gt ai (1965) from the experiments condu=
cted al éar&mana has rep@rte&'ﬁhe>absenee 5f direcet or

cumuiative effects for phosphorus.

¥oolani and Sood (19667 found that paddy yield

declined with inereasing rabtes of phosphorug application



and thls adverse offzet was lessened by applications of

nitroger.

ﬁeviéwing,a-ﬁeri@s of experiments conducted
from 1935 « 1941 in Mysore Btate, Baheja (1966) has
reported a nil or nen-signifieant response to phosphorus
application, similarly from the results af'éxgetiﬁaats
conducted in Hadres State from 1959 - 1963 Mariakulendoi
and'Ghami'(1§é?}"have-réporteé.§ non-signifieant respoase

to phosphorus by rice when applied through legumes.

Mustafz and Duraivaj (1967) reported that in a
ﬁot experiment canﬁuc%ea ta stud ly the influence af v@ricua
folns and &GB@u of n&esgherus, all phesphsfus t?eatménts

increased phosphorus uptake by grain &nt there was 515

significant difference between troatments.

Park (1967) in his studies on varietal differen-
tes in nuirieant absorpticn by rice ha 18 resort@d that
there was no difference in nitrogen and phospheorus uptake
by different varieties 6% paddy in norimal, humuserien

- or pooT sandy solls.

8ingh and Pancholy (1967) concluded thzt phose
- k‘.‘.
phorus uptake increased with increasing r&te§\phnsgﬂaras
application upto 90 kg/hectare. Total phosphorus uptake

increased with age resching a maxirum at harvest.
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’ &1ﬁ§h (19&?} raaaﬂtaﬁ that ﬁhssyharas ferbi-
1ization did ﬁﬁ% modify grain &aﬁ stray yields and -
other yieid attributes ia ghﬁa% %arf&ﬂg total shoots
{wnich decreased with ﬁﬂcf@as%ag X@V@18 @f ?nﬁ%?hﬁ?&§3
' and mugbey e;;gfainfegfﬁaaé (which was meximum at the

initial 1&%&1'ﬁf“§h@3§ﬁ@§&s},‘

V&lzﬁﬁ and Inostroze (1967) mmﬁ;@é ‘that in
a ?ﬁctsrial experiment, a&tr&gea and @hagyﬁsxus imgrnveé
‘tillering but reduced the number of gvaiﬁ!aarﬂaad in
winter wheat. Phosphorus éae?aas@§~aﬁa'aitfeg%ﬂ.éahreag‘
sed the 1000 grain ﬁ&aghﬁn $t~§a$ also $h@wnlthﬁt ot
and nitrogen and @ﬁaspﬁergs iﬂcxegsed;yielﬁ~w£ieh wag
positively caféglataﬁ with £illering and plant height |

and negatively correlated with musber of grains/earhead.

&@éua,et‘ {?9%9} from thelr sﬁu&ieﬁ ﬁﬂ‘%hé
&ff@ﬁﬁ of ph%Sﬁh&?as apslzcatiﬁﬁ eﬁ.%ﬂﬂat found that
the yi&lé iﬁew@&xed significanily with aﬁsliﬁﬁ phosshorus
iﬁ%@?_ﬁ@ ghgsphafas and thet the ﬂ?m,eﬁﬁteﬁts;wera_higﬂaﬁtf”

at the fiﬁﬁﬁ?iﬂ@*aﬂﬁ milky stages.

f'f%;axn %ﬁpﬁaﬁe~(?%ﬁ9} has. ﬁ&%ﬁlﬁéﬁ& that rieg é%ag@ﬁ
8 sagﬁi”igaﬁﬁ ?ﬂgiiivﬁ PESHONSO %@ phosphoras snd that
th@ glaﬁt’agtaka of phosphorus iﬂcréasea with th% iﬁﬁ?@wgﬁ

in aative’aaé aﬁ@*i@& ﬁ“ﬁﬁﬁ&ﬂ?ﬁﬁ. Thore Was a.sigﬁi i&@%ﬁ
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positive correlation between grain yield and the

total uptakte of this element.

From studies on the effect of gr&&e&.doses
of phosphorus ia conjuction with lime on rice,
- Suseelen (1969) has revoried that iﬁarﬁasiag the levels
of phosphorus application resuited in incressed contents

of ?235 in grein and straw.

Tiwari énd Singh (1969) reported that phoge
'phaté applieation had @asiiive.sigaifieant Tesponse on
_yield, planﬁ’height)tiller number and nuwber of grains/
earhaaé.' Bt there was no effect on the weight of

1000 grains.



MATERIALS AND METHODS
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MANTRIALS AND HETHODS

& pot culture experiment was designed to
study the iafiuence of aifﬁ'erent levels of ca.lcfum
and phosphorug sammtely agnd in embmatiaﬂs on tm
| growbh am‘i vield charauhms, as Well as the nutrient
uptake and emmasitmn of two vﬁﬁeames of rlee, Pedus

and Java. The dotails of the e@erimant are furnished

below.
1. Varieties feg . Padma
V2 e d agé.
2. Lev;eis( éi‘ ;eaielum C, .- U5B 8&5}"%‘2&
eg' ve 500 T
Gy - »e 1000 "

| Gy - s 2000 ©
3. Levels of phosphorus Py, .. 0 kg Py0g/ba

Py 25 ©
Py .e 50 0
p - 103 n



- . N
\ ~ | | : ™~

ez
A completely randomized design with three

replications was used for the -ex@arimntg The variocus

 greatment coubinations were as follows.

v ez

o

SR e RS P
2. O X A PC

3 ‘; : . ?an - ?9&2 ‘

5 - }?.3('3

V. N ®

L
65 .. D0, 2,0

) 7 . By, P,C,
8 . X PyC,
9 R Pyl
10 . PaCy P,
" e BB, B,
/1‘2 .o P2¥33 Poly
B . BG | | 3%
% R X Pyl
15 ) e 250, PaCy
L
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~ The soil used was collected from the kayal
lands attached to the Agricultural Colleges Vellayani. .
‘ ﬁhe-meéhgnieal and chemical composition of the soil

5=

are given in Table I

U TABIE I (a)

Mechsnical composition of the soil used for the pot
culbture exporiment

Coarse sand s 37.85
Pine sand e 13, 3
siit .r  9.2%
Clay ST e 3wa2E

| TAELE I (b)
Chemical characteristics of the goil

g.‘»?’:‘i C - LA 5.3 :

Moisture .e 1,?2%

Loss on igaition .. 1.52"

- .o 0.1923

) ?235 ' -o-c {}.G’é1 I

E 0 o »e 0.153%

Cal N se 00087

ﬁ‘ga ‘ PP 9.032,% )
CoBaloo - . 2’!‘038; ?ﬁﬁoi1€;}ﬁ E

Lime requirement .. 2000 kg Cab/ha




Ca25a

. iarthm:arf POLS of tm*}.i‘;}«m sisé of 6" x 10
were uséd for the experiment. 8ix kg of %heiair ary
seii‘%as welghed into sach po%. Lime at the regquired
rates was then added into each pot and mized well with
the soil. After threc days the requived amounts of
P2§5 we§e~ais§ added in the form of superphosphatee
{168 Feﬁs). The soll ia each pobt was thea puddled by
the sddition of tap yater and 25 day o0ld seedlings |
were planted on §l13;?96% at the rate of 2 glaﬁt&f?et.

E&e'sesélimgs wars raiseﬁ-frpm-see&s-ubtaiﬂe& from the |

Central Nice Research Institute, Cottack in two

sepavate pots.

AR

Hitrogen and potash yere applied in split

doses at the rate of 100 kg ﬂitrﬁgea'aﬁﬁ potash/ha sach

as amm@niuﬁ sulphate (20% ) and muriate of potash (&34
@éﬁg ) 507 as baéal, 255 28 t?? dres$iﬁg 20 days after
planting on 26.11.1969 and the remaining 25% after a
further pericd of 20 days on 16.12.1969.

éant?eiled‘irrigatiég'was'givea to the pots
at a uniform rate and optimum colsture conditions were

maintained throughout the experizent.

The pots were keépt free of weeds. The plants
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wers sﬁrayeé ﬁ*ﬁﬁ,gﬁfuﬁﬁf a8 2 ﬁfﬁph&l&ﬁ%iﬁ ﬁﬁﬁﬁ&rﬁ agaiﬁst

stoneborey attaeﬁ.

?@?ﬁ@%@'ﬁi €ﬁaé@a,} was hﬁ?&@ﬁ%ﬁ@ o 257, 1??&
{106 égys) and vari@ty Yo €$&ya§ ﬁﬁ“vﬁstaé on - 1§,E.1?7§
{32? éa:?@}t ‘ »

. The gf&iﬁ $n& é%rasizfa& ﬁaﬁhrﬁﬁﬁ;%EEé‘ﬁlaﬁéé in
‘.segaraﬁe paper bags and dried in gﬁ airf@ve§~&€ ?@?ﬁ.'-@h@
vields of grein aﬁa~5tf&g g@f& f@eﬁ@dﬁﬁ séﬁaraﬁ&iyz The |
grain and straw a@f@ graamﬁ iﬁ %3 %l&&t?iﬁ grﬁ%ﬁmﬁg mill
‘and stored iﬁ ajir t&gﬁt plastic aaﬁt&iaeyg fﬁr ah@@icai
anaiysis. ' .

performance studies

Plent

, . The ?Gﬁlawiﬂg ghsorvations we r¢ made rogarding
,th ﬁrﬁwtﬁ gnd yield Qharaeterigtxes of the two ?&?i@ﬁi@ﬁ

- for thﬁ ?ﬁri@us levels of calcium and §§@Sﬁhﬁfﬂ$'

1 urber of tillers per plant as aﬁ-tne L5%h day
‘afiea79$ai%g ' -
2 Wamﬁeﬁ of productive. tillsrs as on Qﬁﬁh day &f
dﬁwiﬁg
) ﬁeig&ﬁ of Ql&ﬁ%'QS on the 79th day after ééﬁiﬁg '

w

b Length o7 earnead
5 Yield of grain/pot |

o



- 27 o

G, Yield ¢§<3%raﬁ!§a%
7. Grain-stiey retio, and

B. Weight of 1000 grains. -
Laboratory studies

Chenleal aﬂalygig'éf'théhyiﬁﬁt mmterials,
both grain and st?aw; was earéiﬁﬁ'ﬁut ueing sﬁaﬁéérﬁ
analybloal methods as given in Piper (1950) and

Faczeon {1967).

‘fitrogen and phosphorus were determined colori-
metrically using & Klett Summerson pholo elsctric colori-

meter in the triple zclf extract.

Potash vwas deteranined using an NEL flame
photometer and calelws and magnesium by the Verzenocte

titration method as described by Jecison (1967).

*he dads obioined were analysed ﬁtﬁtisﬁi@a&ly

and the results recorded.




RESULTS
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The experimentzl results relating be the
infipence of diffevent levels of csleium and phose
ohorus on the growth, yield, nutrient content and

untake of mutrients by rice are given below.

The data felétiﬂg te the influencs of
aifferent levels of caleium snd phosphoras on the
zrowsh characters such as. mumber of tilless,l@?aﬁaet-
ive tillers, height of plant and longth of cerhvad

are presented in Tables II and IIl.

1. lupber of tillers

%ﬁé‘r&a&itsvin Table Il féf:v&rigﬁ§ Padoa
indicate that the difforences between the levels of
ecalelum as regerds this charascher are g@t‘staéisti»
cally 5iggi§i@&ﬁ%‘ %hé'resg@ase.t@ different levels

- of phesphorus and the combination vetuwesn the tWo are

also not statisticelly significante. .




_7 0 - o

However, it mey be noted thst the largest
ﬂ&ﬁb@?‘@f‘till@rs {10.2) was produced ot the aiﬂﬂﬁs%
level of caleium spplication viz., 2000 kg Cal/ha
and the lowest (9.4) at the 500 kg Cab/ba level.

The obher two 1@%@1@ gave intermediate results. ©OF
the different levels of phosphorus tried 25 «g

gdgfh& gave the wazimen nuzber of tillers {%§733'
and the € level the minimum (9.6). In va?ié%$:§a§a
(Table III} an agﬁlieatéga‘sflgﬁiaiﬁm at 1000 kg Ca0/ba
p?cduc&é~t§9~1&?g&ﬁt nmmb**iﬁf tillers {9.5) while
the lovest number (B.5) was Q@tg“ﬂﬁﬁ for the 2o caleium
traatment. OF the &iffer@ﬁ% phosphorus treatuents an
aprlicetion of phosphorus ab 25 kg ?,ﬁgfh&'grsﬁaﬁéﬁ
the mazimum musber of tillers per plant (9.7) and

the O tr@azﬁsﬁﬁ the minimum {(E.33.

2. Productive tillers

??%ﬁ:?ahlﬁ ER A ¥ m&y,héAﬁﬂ%aﬁ that the ﬁﬁﬁﬁ@r
of ?Tﬁﬁﬁé%i%@f%iilﬁ?s wos 6o infigan@%& by the different
1@%@1@ éf’ﬁ&lﬁ%ﬁ&, phosphorng o %ﬁ@ir eaﬁbaﬁaaiaﬂs.

nf the different levels of calcium tried 1090 kg Cal/he
was found to be the most effective (9.9 §ﬁ§.§ﬁ$ 1g
cahfva, the least effective (E.8).  As regsrds the

';&ffﬂféﬂ% 1&?@3@ ai phosphors tried 59 8e §g§$fﬁw hes
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given the best wes&lt {3.7) aﬁﬁ.%ae 0 %fgatmﬁﬁt t&m

gt (8 a?ﬁ.

In vgri@ty Jaya (?&%1@‘Eiﬁj~aisé_§hs largest

nuuber Qf;ﬁill@ﬁﬁ‘{?.?}«%gg obtained for a caleium

- »a?iﬁliea‘hiaﬂ aof 1000 kg ng biae % %}gw&gg @hﬂ '1@%;@5%

ruriber (6.1} was obtained for the no ea&a&um treatuzent.
Similarly phosphorus at 100 &g,;aagfha»praﬁaaaﬁ the
largest mugber (£.9) sfytiiiersrg@; plant and the

zero lével the lowest nurber (G.1).

3. Height of g;%gg_ .

For variaﬁy Prdua th@ %axima& h&igﬁt af %ﬁ.?

F5 ahg%aﬂeé 2t an a§a11¢atigﬁ ot ealtxum &$ 2&3% BE
~é;‘ﬂf*fha and for Jaga ‘the maxiim ﬁefght of 69.2 cm was
roached fmr %ﬁ@ anletun apnlication et 1000 %g %a@f&a.-
. Ths lowest plank : hotghts, ViZe, §3¢8 em and 63.h . cm,
.iﬁ the two variﬁ%ies were for the treatments of ﬁﬁﬁvsw '
_and O kg Cad/ta res ?@Eﬁiﬁ@iﬁ.. of the different levels
of phosphorus tried ths géxi%&ﬁ-%@igﬁt {6%.? Qﬁ}'%&ﬁ
regbrded for 100} g 7 ggf&& and ﬁh@ miﬁiﬁaw Eé}.ﬁ eﬁ}
for 50 kg zgﬁgf%a 4n ?&?Zﬁﬁy Padoa. Eﬁr‘variety gaya

he heighest §?3‘§ en) and 1@4@3& {6%.3 em) plant
o neights were ﬁh%aiﬁ%ﬁ f@r ﬁh@@?&é@ﬁs &@ﬁli&gﬁi$§$ of
100 kg ?ggw/&a and. 50 kg | 2@;/&3 r@sgget vely.‘:
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| by ‘i&%mgth of sarhead

;Tée length of esrhead im variety Padma was
een” lﬂilﬁ%ﬂﬁ@d by t%m éii’ e:zz*@at levels of c“lem*zs,
phosphorus and their eﬁmbiﬁaﬁieaa, An spplication’
of 1000 kg ﬁa&/&a gave the maximm léngﬁ& {(18.3 ont)
and the O 1@7}'%1 of calciunm the minimm (16.5 cm)e
As far %hé'effeﬁt‘e% phosphorus on thie eharacter,
a level of 100 kg P 0y/be produced the longest
earheaﬁs (?S;@ cm) and the O treatment t’ﬁ@ short;asﬁ
(1547 em). ‘

. Of the various levels of calcium tried, an
a@plie&tisa of 2000 kg ﬁaﬁl%:%a‘ yﬁ*ﬁéﬁcﬁﬁ‘ the longest
' earheads (20.8 cm)\ and the no caleium %m&%ﬁa&nﬁ the
shortest {(18.% em) in varieby Jaya. A&s for mw effect
- of ghnsph@ms on this character ?26}5/ he at 100 kg
gave the longest earheads {21.0 cm) and the 0 level
the shortest (17.3 em) In this variety. ‘
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TABLE 1T

Influcnee of different levels of caleium aﬁ§ ?h@$?h$T&$.§ﬂ
the growth charecters of rice, varlety - Padna

Levels Levels - Qrewtﬁ,eh&faﬁteys

ligi  F'§f - He.of Fo.of pro- Helght ~ Lengtn of
kgjba‘ vy tillers ductive of  ecarvhead,
&5l BEe  wefha - 0 per tillers. . plank. .
. " - plant. - om cm
0 10.0 87 ok - 12,7
0 g5 0.4 0 B7 0 615 0 1841
100 - 1060 o B.7 66,7 . 18.6
Mean 10.05 = 9.0 6.9 - 16.5
0 10,0 93 | 6kO 1347
o 25 - 90{3 gtg {32.{} 1?'@
900 5o 93 9.7 63.3 17.8
100 T 9.0 8.3 66.0  H.2
0 1041 9.3 6.0 19.0
25 12.0 9.7 6340 17.6
1600 50 11.0 10.0 6643 16.9
100 11.0 10.9 6643 19.6
e Mean W0 98 L 66,1 _ _ _18.3
0 8.5 8.0 675 17.5
25 12;@ ; gg.g{ gg.g gg.g
00 50 12.0 0.5 of S
2000 439 1041 10.0 6740 104k
0 5.6 - BJ7 - 65.3 18,7
ot 25 10,3 9 66.1 17.6
ilevels 50 10.2 9.7 - 63.9 - 171
100 1040 g9 665 . 18.9
ﬁaﬁoﬁt !

5% level . H.B. Hes HeSe  1.021
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: TABLE ’EE -
Influence of aifferent levels of ealeium an& @hasnherug on
g?@ath aﬁarae%&rs of ric@, variety - Jaya

. Levels Levels g?@ﬁth ﬂﬁ&f&ﬁtéfﬁ

PR o o, of  fo. of - Height Leagth
oy 275 tillers - productive eof -af .

- xgfha per . $illers = plant earhead
plant K - en e

.0 B2 53 . 617 . 1500
. 25 8.3 6.3 65.3 1946
o 5 - 7.7 5.7 56.3 = 186
100 9.3 L F0 0 700 2046
C Mean. . . B.5 6.4 634 1Bk

:‘"’,'ﬁvN-ﬁ',wmbq‘.‘"-@n&*w'ﬁn"‘&%w'*

B 5 '?.? . 5&? ' @5‘.? ‘3601
e 9.3 60 - 673 19.2
) 9.3 7.3 66,0 . 8.2
. 100 . B 63 “?i.a 20
Mean -~ . 8.6 T Be3 - 62.7 185

R DR 6.3 67.3 18.0

o 25 11.7 77 7247 18.3
130 5s q0.0 7.7 68,0 20.7
| 100 B3 0 67 69.0 2141
CHeam 9.5 0 7t 0 6%.2 0 19.9

| 0. 8.9 73 670 2043
- 25 9.7 - 67 7243 17.8
2000 'go .97 60 65.7 = 22.3
: I 15+ SR 1+ 7% 2 A 2 6940 2241

Esi@an S g’g - 6845, 20.8

Nk 2y “9,7 6.7 69,9 18.6
R 100 9.1 6.9 7040 21.0
T GeDe at - . . o . o
5% level HaB. - NaS8e  HeS. - 1.h29
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~ The results relabing to the @ﬁ“@eﬁ of
different levels of ealecium and phosphorus on yield
é&aﬁa@t@%, such as weight of grain, weight of straw,
grain-stray ratio and the welght of 1000 gréms are
presented in Tables IV and V.

| Considersble &i’f?i"%ﬁ&%& exint among the

. fouy levele of ealoium andl phosphorus tried in the
experinent in iﬁ%ﬂﬁeaemg i;m ?iﬁﬁﬁ of grain, though
these differences %‘Q% Aok %aﬂ%isﬁiea;m? tﬁ%ﬁ%ﬁii’i@mﬁ.
Caleinm at Q;Eza rate of 2000 kg &aﬁf&;@ f:;@ seen to b

- guperior to all the other levels tried. The highest
yield recorded per pot (LOJM g) was for this level of
ealeium application and the &@msﬁ (30.5 g) for on
applicetion of ‘5@3 ¥z CeO/ha. As rvegards the effeet of
;;%wszﬁz@ms y the best a*%zz;%:s were obtained for an applie-
cation of Py0s &b 25 kegfhs '(3%& g/poty and ¢the lowest for
the level of 5’3 &g ?gﬁfjv/’@ §3§2.é§ gfg@‘%;}c ‘

In the case of vaﬁ.@%y Jeya (Table V) the
situation vas s1lightly qifforent. Caleiua applicstion
 at the vebe of 1000 kg Ca0/ba gave the highest yicld



GRAIN YIELD (9) .

W i TR
T

STRAW YIELD ()
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(50.8 g/pot) and 500 kg u&G/h& the lowvest (39 2 g/pot).
Thﬂ effect of phospharus on this variety ws s, however,
gimilar to thst on Padma. The highest yield of 47,9g/pot
725 obtained for = phosphorus application of 25 kg
P,0g/ha and the lowest (34.3g/pot) for an application

of 50 kg ?gﬁﬁ/haa The mmf&arencns were also -statisti-
cally significant. In beta,v&;i@tieslxgﬁﬁ application
above 25 kg ?égg/h& gavw"ﬁa response. On the contrary,
phosphorus at high levels tended to decrease the yleld

of grain.

2o Yiald of stray

The vield of straw was net significantly
influenced by either calcium or phosphorug. However,
the results in Table I¥ reveal that the highest yleld
(34.2 g/pot) in vafiaty‘§a&ma:mas cbtained for s ezleium
application of 1000 kg Cad/ha and the lowest (30.9z/pot)
for thé caleium level of 500 kg Cad/ha. As for phoge
phorus the highest yield (33.2 g/oot) for this variety
' was obtained for an application of 100 kg P,0g/ha and
the lowest (32.1 g/pot) for an‘agplibation of 90 kg
?2@5/33. Iin %Eﬁ case of Taya the highest yield.(h7.3gf at)

obtained at the calcium applicatlon rate of 1000 kg
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Cal/ha and the Llowest (M1.3g/pot) at 500 kg Cad/he.
Lg regards the effect of éhos@harus the highest yiéld
(L5.6g/pot) was obtained for the treatment 29 kg ??Q§/

hs and the lowest (42.9g/pet ) for 50 kg Pgﬁglha.

3+ Craln-streyw ratic

The grai%«straw‘ratio was not sigaificantly -
influenced by the:varicus treatments. Of the different
levels of calelum tried the rate of 2000 kg Cal/ha
produced the highest Tatio of 1.18 féliaﬁe@ by 1.90,
for no caleium, 1.06 for 1000 kg Cal/he and 1.01 for
500 kg Cal/ha in wariety ?a&wa,‘ Among the different
levels of phosphorus tried an application of 29 kg
?gGslha induced the highest grainestraw ratio of 1.22,
whereas the lowest ratio of 1.01 was obtzined for the

no phosphoiis trestment.

In variety Jaya the graine-straw ratio was fouad
to increase steadily with iﬁcreasiﬂg levels of caleiumr
applicaticon. TFor the no ealcium tfeatmént the ratio
was 0.86 which increased to 029, 1.01 and 1.20 r&épeeti-
vely, when caleium was applied at the rates of 500, 1000
and 2000 kg Cal/ba. The effect of phosphorus on this
rotio was not so regular. Thot highest ratlo of 1.13

was recorded for a phosphorus application of 25 kg Faﬁgfha
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and the lowest for on application of 50 kg P,0z/ha.

- This eh&saeﬁer gasAsigaifie&ﬂtlg'infiﬁEQQQﬁ by
treatment in bﬁthﬁ?afiétigs‘»‘Eﬂfvariaéy Padma the
highest weigkﬁ @f*ﬁ%.& g for 1%§§ grains was obtained
for a caleium application of 2000 kg Cald/ba end the

_1é$@sﬁ‘weight.a?i§§.6'g for 1000 gﬁaias‘waé'fbr a
ealeium a@@liéaﬁiga of 500 kg Cab/ha. In the case éf'
phosphorus %ﬁﬁlaéiéht of grain inereégeé steadily

~with iﬂereasingﬁfates of g&aséhﬁrﬁs spplications

Thus the 1000 grain weight increased from 18.2 g for
the no @bﬂ?gﬁ@?ﬂé tre&tm@ﬂé to 21.9 g far an applice-
tion of 100 kg Py0g/ba through 19.6  for 25 kg Pyly/

ha =nd 20.8 g for 50 kg Pgﬁg/ha. B

In variety Jeya the weight of grain increased
p?ﬁgrassi@ezg»%ith inerezsed application of éalcium.
The welght @f ﬁhﬁasand grains was 19.3 g for the n@"(’
caicliug t?eatmang'whieh,iﬁcf@aseﬁ to 20.0 g for an ‘
application of 500 Kg Cad/ta, to 21.2 g for 1000 kg
Cal/ha and to 22.5‘g for 2000 kg Cad/ha. ?h&‘higheét
welght of 23.7 g for 1000 grains was obtained for the
phosphorus application of 100 kg Pgﬂg/ha and the lovest
weight of 17.1 g for the no phosphorus treatument.




Infiunence of different levels of 1lime and
on vield charseters of rice, variety -

TAELE IV

phosphorus
Padig

Yield charsecters

Levels lLevels
of of ®it.ol UHi.of (raln-stray Ht. of
1&@@ Pgﬁg g?&iﬁ shraw ravio ?Qﬂ@
kg/ha ke /b gfpot  g/pot grzins
o 31.8 . 31.8 1.00 18.6
o 25 371 351 1.0% 4845
o 50 38.6 °  29.3 1231 21.0
100 - 34.8  32.7 1.06 21.8
e w o Mean  35.8_ 32,2 .0 20.0
0 29,9  313.0 0.9% 16,8
25  33.2  29.3 1.6 19,8
500 §0. 26,5  25.3 0.9h 20,7
400 324 32,8 0.99 2903
‘Mean 305 309 1,01 19.6
0 38,7 332 1.06 18.5
| 25 0 39.6 333 9447 1945
1000 4o 32.9 3603 0,90 20.8
100 3603 3.0 1.05 20,2
__Hean_ 35,7 342 1.06 202
o 0. 37.0 340 1,08 19.2
25 u8,2 335 Pt 20.5
2000 g5 32.2  35.0 0.97 20.8
100 40.3  33.2 1,21 22.6
Hean LT3 RN 33.8 .18 20,8
T T T T 8T T 35,8 33.0 1,01 18.2
Tivels 25 397 32.8 1.22 196
| 50 12,6 2.1 ' 1.03 20.8
100 35.9 33.2 1.08 21.9
Coloaits
5iievel HoBo Te8o HeSe 05.715
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| o - TABLE ¥ o .
Infinence of dlfferent levels of lime and phosphorus
on yield charaeters of rice,; variety - Jaya

Levels Levels

¥ield characters

gga ?zgg Whe of Wt. of Grain-straw Wi, of

kg/ha ke/ba grain strav ratio 1000

. g/pot  g/pot - graias

0 38-3 2“{}15 ﬁ.‘9§ 167 .

| 25 B8,2 42 0,90 | 20,8
o 50 . 32.5.  49.5 0462 19.0

- 100 k4.3 k2.0 | 0.98 20.6

- ow w gfib@%ﬂ; - }f}:@i - %5:3.. - n/-gigfé - - "3_‘2«3. .. .
0 316 377 0.85 18,7
‘ 25 4043 L6.5 0.88 20.5
500 50 37.3 385 0497 18.3
100 W7.5 ha.7 C1ett 22.7
Hean 392  41.3 0.95 2040

0 - ¥h,E  4B,3 0.97 0
25 56.5 45,3 1432 26.3
1000 g9 3646 M3.2 0.87 20
100 u8.9 5k 0.88 241
HMean 50.8 L7.3 1.01 21.2
- ) {} 34'9‘08, : 15'802 1.04" 19.2
25 46,5  36.3 140 23.3
2000 50 . 30,0  h2.B 0.72 19.9
100 46,8 . 38.8° 1420 27.3

... Yean 3.3 M5 1,09  22.5

: 0 ¥t.1 3.2 0.95 171
il 25 W9 k5.6 1.13 22.7
_ 50 %3 L2.9 0483 190
400 46,0  WL,.5 1.0% 2347
S e .8. .8, 3.68
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However, ‘for an application of 50 kg Pgﬂslha the
thousand grain weight was19.h g as compared tC 22.7 g
for z lower 1evel of phosgharus apnlica ion viz.,

25 kg ?Eﬁs/ha.

C. HMINERAL CONPOSITION OF PLANT

Data relating to the mineral composition of
plants for the varicus treatments of calcium aad phos-

phofus are givén in Tables VI to IX.

1. Nitrogen

In vericty Padma the level of nitrogen in
grain is seen to be significantly influenced by the
various treatmeﬁts. Of the éiffefent rates of ealcium
- ¢ried an application of 1920 kg Ca0/ha has given the
maximum level (8.716 per cent) of nitregen in the grain,
and an“applieati@a of 500 kg Ca0/ha has glven the
pinirun (0.66% per cent). Of the gifferent levels éf;.‘
phosphorus used, the rate of 50 kg ?285/ha has produced
the highest level of nitrogen in the grain (0.698 per
cent) whereas the lowest level (0. é?ﬁ per cent) was
obtained for, ns‘uhcsphorus treatﬁeqt. In the straw
the level of aitrogen was nob inf&uence& by ealciunm

. applicati@n. Eswaver, the hlgh@8t>?alue'0f nitrogsn



(0.707 per cent) was obtained for a caleiun application
;ef 1000 kg Q@ﬁ/ﬁa and the 1§§@ét yalue ﬁﬁ.ég? yér cent)
for the no ealeiam.traagmanz.\iﬁg regards phosphorus
theiéazimam isvel of 0.747 per cent nitrogen in the
straw ¥as obbained for = phosphorus application of

100 kg Pgﬁglha and the minimim of 0.60% per ceat nitro-
g@ﬁ for an application of §6 kg P Ggfha.

Xﬁ variéty ana,ﬁhe 1@?&1& of ﬁitregaa in both

the grain and straw were infﬁﬁﬁﬁ zed signi“iaanily @y

the'v&riﬁus41@vgls of eslceium applied. 48 the level of
- edleium was increased from O to 2000 fies Gaﬁ/ha*ﬁhal
"1"*§**1ni*r@gen content zlso increased progressively fronm
P.736 per eent to 8.789 per cent in the grain and from
0.670 per ceqt to 0.723 per cent in the straw.
gimilaxly the rate gf phospherus application glso
influenced the level of aitrogen in the grain. The
highest level of nitrogen in the grain (0.847 per cent)
Jas ebtalﬂgé f@r @hﬂﬁ@h@f&s application cf 100 kg
Pzﬁslha and the lowest value (0.68% per cent) was for
the no phosphorus ﬁreutment. But in straw Lﬁsagh the
mexiwum nitrogen level {(0.791 per cent) was secured
ad tha'highast rate of @hggpﬁerus application (100 kg
?2355/ ha) the minimum value (0.665 per cent) was for \
an application of 50 kg ?205/&af '



T
2. Ph@s@har&s

”h& ?qﬁg eﬁnteats @Lcﬁeth grain aﬂﬁ straw in
x
the two varieties vers iﬂf&meneau signl ficmﬁtly by the

treatments and their eovbinations.

In varlety Padma f?ahla VI) it @as‘g@@n.%%at

25 the level of caleium was inereased from O to 1000 kg
a0/ha there was & correspanding increase in the ?235
content of the grain from 0.335 per cent to 0439 per
- ﬁeﬁ%; Of the various rates of phosphorus tried the
highest dose viz., 100 kg Py gih& resulted in the
highest Pyls content (0.458 per cent) in the grein,
while 4the lowest Pgﬁg {0.311 per cent) wns obtained
for an application of 2% kg ?Qﬂglha. ‘But the resalts
in Table VII Shﬁwing th@ composition of straw reveal - _
that the l&%@i of ?ﬁ@o?ﬁ@?&ﬁ in straw was practically
wneffected by the various ealeiun and ghasyherus

treatments.

The influence of the various treatments of
eaiéium on the phosphorus content of the gr&iﬁ and
strawy in vﬁyiety Jaya was slmilar to th&% in Padma.
0f the varzaus rates of calcium tried an ﬁggliﬁa*i@n
at %&e rete of 1000 kg Cal/hu profuced the highest
leve;_af P05 in the grain (0B} per ceat).
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. TJAYA
PADMA

UPTAKE OF NITROGEN ( PER CENT)

UPTAKE OF PHOSPHORUS AS R0, ( PER CENT)
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The ph@s?asrus eoﬁt@nt tenﬁe& to é@cf&ase ‘bokh at

the lower and higher levels Qf ealezum amplication. .
ﬁbwever, the agglicatia& nf %heanhar&s resﬁltad in é
,gragr&sgive iaerﬁase in tﬁe ?2»5 c@ﬁtent of the grain
from 0.332 per eeﬁt to 5‘&9? per cont with incressed
application of* this element ?Fsm ﬁ_ga 180 kg Pgaﬁf&aA
The influence of calcium and phosphorus application

on the PO content of straw in Jaya was sismilar to

that in Padmag.
- 3. ?@tassium-

Teference to Tables VI and VII shows that the
level afﬁé% in the graiq in variety Padme was influenced
stgﬁi*aeaatly %y phosphorus aaa in the straw by caleium.
The {ze een%eﬁt of grain tended to d@erease with
inerease iﬁ th& rise af ﬁalciam ap§liaati@ﬁ al%ﬁengh )
the éiffareneas were nob sigﬂifieaatt Thus the highest -
walue sf 0.h46 per @eﬁt K%& in the grain was obtained
for the no. caleium treatment and the lowest value
{“.h&ﬂ per cent) sas seeured at the 2000 kg u&ﬁ!&a
1eve1. ‘&s rﬁga?ﬁs the iﬁflaaaae of yhssgberus ﬁhe
Eigﬁ€$t~1£¥€l of 01456 par cent K;0 in the grain W&w
 @b%a1neé for tha no yhﬂﬁphoras tr@&tmant which d@afaaseﬁ
ta 0.390 ?ar eaﬂt ahea tﬁa @hesph@ras uggzifatlaﬂ wes B
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raised to S0 kg Pgaﬁlaa. Thercafter, the B0 gpntEnt
showed a slight increase when the rate of 9285 appli-
cation was increased to 100 kg stglh&. The effect

" ef ealcium on ﬁéﬂ cont@a; of sbtyaw was significant,

- the relationship being reciproecal. The effect of
phosphorus, though not signifiecant, was also found to
‘be similer. | |

In variety ané the~K26 Qéﬂteﬂﬁ.df grain
was infmueaeed;significantly by calcium. With incressed
levels of calcium’apglicatiqﬁ there was & decrease in
the percentage of this slement in the grain. l?he
effect ofl9h03§h0fus was not, however, significant.
‘Tn the straw alsc the effects of'calaium and phosphoris
- on the Kéﬁ content were similar to theose in ihe graiﬁ. .

L. Caleium

A pefasal of the Tables VI to IX reveals that

- the Ca0 content of the grain of variety Padma was not
significantly influenced by the different tr@atmeﬁts.
‘However, the highest level of Ca0 (0.719 per cent) was
noted for a calcium application of 2000 kg Cad/ha and
the lowest (0.588 per cent) for the no caleium treatment.
Yo regpularity was noted for the effect of ghesyﬁazus o0

" the Cab content of the grain. The effect of calcium and
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,phcspho%us o tﬂﬁ Cal eeqteat af the stw&w gas alsa
siﬁi?ar.1 The highﬁst 0a0 content {%.§33 per ae%t}
‘was cbtained f@r the highmst jevel of caleium apali-
cation a&d the lowest value (0.845 per eent) was
secured fsr the no caleium treatment. As regards
the 1ﬂ£1uenee ef ghesyhorns tﬁe highést 1@%@1 of Qaﬁ '
in %he straw was ebﬁaiﬂeé for an a g@licazian of

25 xg ?aﬁglha;anﬁ the lowest 1@?@1 (ﬁ‘ﬁﬁé per caﬁt)

for the no phosphorus treatment.

In vaviety Jaya also aaleiuﬁ'aﬁé ﬁﬂﬂ&%ﬁ@?&”
had ao ﬁigﬁifl@aﬁt influence on the Caﬁ conkent of
grain. The level of Cald in the graiﬁ from plants
grown in the unlimed soil was even higher then that
in plants grown on soils limed to different levels.
As regards ph osyhgrae the maximum level of Cal-
(0,878 psr cont) in the grain was obtained for a
phosphorus application of 25 kg P,0g/na and the .
- lowest (0.786 per cent) was for an application of
50 kg»?aegfaa. A similar trend was noticed for the
a0 content of the straw of variety Jaya for the

_various treatments of calcium and phosphorus.
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The Mg0 eant@ntlcf grain in variety Padaas
{Pable VI and VII) was significantly influenced by
the calcium and phosphorus treatments. The highest
level of Ho0 (0,154 per cent) was recorded for the .
highest level of calcium applied and the lowest ¥gO
‘content (0.139 per cent) was aoted for the 0 level
éf caleium application and this @iffe?ence wasg
signifieant. As regards the influence of phasph@rus
it was naﬁed that the content of Mgl showed z tendency
to decrease with increased levels of phosphorus |
apalieatimao Data in Table VII show that in variety
~Padma increased ap§1icatipn of calcium resulted ia
increased levels of HgO ih_the strav. As regards
the effect of phosphorus it was seen that the higheét
%go content (0.190 per cent) in the straw of this
variety was obtained for a phosphorus application of
50 kg ?éaglha and £he lowest value (0.159 per cent)

for the O level of phogphoyus application.

The data in Tables VIII and IX reveal a2

similar trend for the influence of caleium and phos-



- 57 -

phorus on the Mz0 content of grain and straw in
variety Jaya. Thus the highest value of #gl
content (0.245 per cent) was noticed for the 2000 kg
Cab/ha level and the lowest value €8.19§ per cent)
for the 500 kg ﬂéﬁ/@a level. As regords the
effect of ?h93§ﬁ@fﬁg it wag noted that the highest
¥gd level €0.239 per cent) in the grain was N
obtained for the no phosphorus treatment and the
lowest level (0.20% per cent) for the phosphorus
a@plieaﬁigﬂ‘af 25 kg Pgﬁgfha,. The sffect of the
@a$igué treatoents on the Mgl content of straw in
variety Jaya was not statistieally signiiicent.
However, the highest MgO content (0,163 per cent)
was noted for a caleium application of 2000 kg
Col/ha end the lowest level {0,142 per cent) was
obtained for the no iime treatment. The effeet of
phosphorus treatmeﬁ% on the Hgd content of siraw
in ana was aisa not significant. Hovever, the
nighest Mgd content (0.163 per cent) was oblained
for a phosphorus spplication of 25 kg ?2§§fha,

the ¥gO content of straw for the other phosphorus

treatments being less than this figure.
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TARLE VI

Eﬁflaenc@ of different levels of lime and phasphe?us campas£~
. tien of ric@ varisty - ?aéma &y 1in

Levels Levels Composition si plant meterizl - Grain

léf of {oven - dry basis})
iime PAQ : : ‘ :
: gg it} 5 ?gﬁg %ﬁﬁ w¢§ Mgl

0 0.619 0,339 O.és  0.485  0.131
25 0.66k 0,312 Oulibh 0,560 0.1k
0 5@ &9&315' Qa};&?h" R ﬁoz@gh‘ 39‘535 {30135
100 0693 0345 0,432 0.672 0.140
Mean 0,655 00335 G‘%@é 0.588 04139
o 0.637  0.34B ﬁ.%?g © 0.896 0,169
- 25 0,661  0.387  042h% 0 G635 0.163
500 50 0568 0,352 0,399 011 0.926
100 D655 D.E0 0416 0:597 0,149
%"!ﬁ‘aﬂ . ge‘ééﬁ Q?&?? ) 5301‘3‘2? ﬂné}lﬁ' {}0%3?
o 0,745 D405 0472 @;%%g 04748
o . ?g u@}? .2}&35}- - ﬁei‘%{gg ngﬁg {}a‘gé e
1000 g 0,752 0476 0,336  0.635 0140
100 0.709 0.523  0.B8F  0.560  0.131
Hoazn 3.716 0,439 O.h25 0.551 00147
0 .éuh @;s1§ 0,396  0.846  0.22h
, 25 0740 De2il Oeh 0.635 0154
2?:{3’3 V 5@ 03(52‘ ’ Gn}?{ Qj.}@:}g ﬁtéi@ {30133 ;
100 - 0.673 0.526  O.42% 0788 o.121
E’ﬁﬁ&ﬂ Gaﬁ 2 {}‘3524» Q‘a}%ﬁﬁ 0,719 D154
0 0670 0.355 056 0.663 0162
AlL oy 0.683 8,311 0k 00588 0.158
levels 50 0.698 . 0.377 - 0.390 0.570 G.13%
100 0683 058 0.3 0.65%  0.135

%ﬁ Tevel 5.026 D163 ﬁg@?a HaS. 0028
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TABLE VII

am

Influence of different levels of lime and phosphorus on
compesition of rice variety - Padma Straw

levels TLevels Composition of plant material - straw

of of (oven - dyy basis )}
lime Pgﬂg | | per cent )
kg/ha e/ha " PoOs K50 - Cad Mgl
0 0:605  0.150 1.088  0.709  0.18
25 0,641 0.162  0.976 0.900  0.17%
0 50 0651 0.16% 1.168 0,908  0.155
100 0.653 0,169 14240 0.863 2.1%9
Mean D.637 D.161 1.108 0,845 0,161
0 0.619 0,130 1.216 0.858  0.149
258 0.628 0,161 . 0.968 0.979  2.205
500 50 0.655  0.141 1.176 0.975  0.201
100 0.773 00163 1.1 14053 . 04159
Mean 0,669  0.1k0 .127 0.964  0.178
0 0,692 0.ib1 . 1.20B 0,971 0934
25 0.652 8163 1255 1.016  0.196
000 g LE87 04131 1.200 0,90k 0,201
100 0.800  0.1h 1.088 0.90%  C.191
Hean 0707 0,146 1.788 Dok D179
o 0.538 0.446 1.690 0.902  0.189
o5 0.603 0.159 0.928 1.087 0.182
203{3 5& Qoé&‘g 60?39 00@52 {3.896 80211*5
100 0.763 D42 0,956 1157  0.219
Haan 0.665 D187 0.950 1033 0.207
A11 0 0.638 0.1 o145 0.856 - 0.195
Jevels 29 &.é@? De161 1032 0.99%  0.157
ARVRLS  gp 0060 SIS AN 1.028 0923 0.130
S 100 G.U7  0e156 14105 0 0.99% 0,180
C.lead )
5}) “;ngc Qs&@? 0;2}'59 (3"163 GQ{}Q‘S
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TAPLE VILI

Infiuenee of different levels éfllime and phosphorus on
comosition of riee varlely - Jayas Crain

Levels Levels Composition of plant material - grain

of of . ,{e“%ﬁ"&fg besis)
}ii@& P @5 ' . per Egyﬁ; ’
kg/ha e /ha o P50g R0 Cad MpG
0 0.632 D.262 0,680 078 0:163
. 25‘ ’ @0{35? ﬁia‘%a? Qaéé"é‘ apggé @-252
5 59 .81 06307 0.708 0.7k  0.2k5
100 S0.873  0.393 D.696 0.859 0.229
Hean C0.736 D.316 D688 0,935 0.220

0 0.567 0.349  0.552  0.743  Co285

25 0,760 0.388 0,520 0.863 0,173

500 = 50 0.820 0,406  0.608 0.863 0,163
_ 400 0885 0.951 0.536 0.78k  0.7h
Hean L0973 0,423 0,558 0805  0.199

6 0.723 0,390 098 0,635 0.2

25 S 0.79%  0.399 8.536 0.933 0,157

‘;{}{}@ 5’{? Q;?{)? . Qa‘fﬁf} - %aﬁgg @08§§ : @:g?%?
1060 -0 {}'8‘%’3 . ﬁa%ﬁ? . @ah‘?g ﬁfn ?@’} Ga21 9

Mean S o?g‘i g}agf%'a ‘ s 5’{;? { 085@3 B 2‘% ?

‘ S 0. 0.7 5327 0432 O.621  0.29%
ogon 28 04795 8,350  0.416 0,821 0.210
50 S B.821  G.3B9 O4L0 0.900  0.201

100 0,827 0453 DT 0.791  0.275

Mean  D.090  0Mh3  0kbD 0,823 0.2h5

«n~mu“mmv#lvﬁ!pntﬂm*%m»i@ﬂﬁwﬂmm&man:ﬂ“ﬁ’

. 0 e %a%*?‘ ' ngag Js 515'1 ’ gggfﬁ' {} 5239;
ali 25 G755 06376 Qen3k 0,876 0.205
levels 5o - 0.80% 0,400 - 0.556  0.786  0.211
486 07 0kG7 0 0.5uk 0.7%% 04225
DDt
’35 ’

57, S H.0R8 0.035 - 0.008 .S, (.,005
. leval '
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TABIE IX

*nfivence of differsnt levels of lime and phosphorus
on enmygai@ien of riee wvariety - Jays Straw

Camaﬁﬁitzsa of glanb ﬁ%%&fiﬁi - Stray

levels Levels. {ovan-ary aaﬁiq)

?@f p gf A
lime '
7 vy . per cent
A kg/ha kg’&& . N ?gﬁg . ggﬁ Cal Hgh
0 0,632 0,1h0 12392 0.899 0,121
0 25 0.672 00162 1.000 0,979 0,168
' 553 3;&@@ ) gn‘i?? Qﬁ%ﬁ @ﬁ@@z‘? ﬁa‘ﬁﬁ
160 D727 G172 1,011  0.90% 0,145

Hean : {}&é‘?{} Ot (39 % &2&? @-&Q? 4 Go‘%z‘;'g

0 0.659 Ol 1.320 ,0908 0.6

2§ Qcégé ‘ Qn?é? 6&982‘{‘ {‘sa{ﬁ“} @Q?%

5@@ ‘ ‘Eﬁ Goéé}‘% Qq‘}éﬁ -1 9369 0.900 1’3«‘!93
100 0745 0,169  1.256 1,087 D.tub

Hean - 0.891 0.158 10230 0,949 0161

o e - S XD R OB E ME e ek W w ae e w - e - e ew U Ex Wm B ¥R O e 5.

0 0.711 0.181 1.9uh  0.896 $.153

25 0,736 0.150 0.840  0.900 0.1b5

1000 g5 0.663 0.151 1.232  0.979  0.146
100 0.752 0,162 1,103 1.016  0.15h

1‘%‘3‘&@. n?‘g‘ § Ol 5‘2 aﬁf_%{} 0 ngli'? 0 T 1 s@

0. 0.699  G.13k  0.928  0.979 0.139

: 25 06729 0.159 0.8%L 1.,045 0.187
2000 50 00654 0,143 1.039  1.049 0.146

: 006 - {3.‘7'?9 D161 3@‘%}8 gc?’?? ' Qe359

Moan @6?23 @o'% 5"3 U’a?’fg 4 n{}i,B se"ié}

*5}-9975 »—Q‘%,ﬁg . ‘33?96 gm{;‘ig {}a‘iz’if’@

a1 25’ 0708 0,958 0.912  1.040 04163
levels gg 0.665 0,155  1.241  0.882  0.158
1%6 f}o?;}y" ﬂ&?éé 1-1&8 Qng§§ 03152 .

Saf}nvﬁ% ‘ .

5% level 0017 0.006 0,108  N.8.  H.S.
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The data for the total upiake of the differen

mitrients (ealeulated as so many g/pot) by rice as
influenced by the verious treztments are furnished

in Tables % and %L,

1., Ootake of Yitrosen

1% 13 observed from Table X that the uptake
of nitrogen by varieby Paduma was aob influenced by

the different levels of calcium or phosphorus tried.

out of the gifferent levels of caleium applied,. the

‘highest level of 2000 kg Ca0/ha resulted in the
meximum uptake of nltrogen (0.505 g/vet) follewed in

order by the treatments 1000 kg CaO/ha {0599 g/pot)
0 kg Calb/ha (0.44% gfpot) and 500 kg Ca®/ha (0412 g/

' pot). As regavds the different levels of phosphorus

tried zn application of 100 kg ?géslha resulted in
the meximm uptake of nitrogen (0496 g/pot) and the

0 level in the minisum {0132 g/potl.

iIn variety Jaya (Table XI) alsc the same

trend was maintained. The highest uptake of nitrogen

L3
[
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{0.705 g/pot) was obtained for the ROO0 kg ﬁé@fﬁa
ievel and the lovest value (0.992 g/pet) for the
application @f §@G‘gg,$g§f&a, As regards the .
influence of pﬁasgh@fua on the uptake of niﬁéagen
it was noticed that the maximim uptake (0.723 g/pot)

zg £ é an aﬁ@lﬁﬂati@& of 100 kg ?ﬁagf%a and the

mast (0.580 5fﬂﬁt} was for an application of 50 “g
?gﬁsfha. |

2. Untake of nhosvhorug

Table X reveals tﬁat the u@t@ﬁe af 204 by
variety H&ﬁﬂ% g 31gﬁi“ia&%t1y %ﬁflm@ne@a by 11@1%5.
The pexirum upbake ($e2§§ g/p@%) wag obtained for the
spplication of 1000 kg ﬁﬂﬁ/h& and the lovest (0.159 g/
pot) for the application of 509 kg ﬁa@/hg. The effect
of @hasph@rus'ayglie&tisn on the uphbake Qf'?gﬂ§~by
variety Padma was not significant although the uptake
%ﬁﬁﬁ@é to increasge siﬁghz 1y with incressed eppllications

of this el@mgﬁtg

In variety Jeya (Table XI) the uptake of
?gﬁg wag sﬁgﬂis;ean% v influnenced by the different
treatuents. Of the different levels of calcium tried
the highest upbake of ?255 {é,g?h g/oot) was cbiained
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for a ecaleiun a?@licaﬁicn‘cf 1000 kg Cad/ha and the
lovest {(0.20% g}p&t)‘wa& gecured at the liming rate
of 0 kg Ca0/ha. As regards the influence of phos-
phorus the maximm P,0g uptake (0.308 gfpet) was
for a phosphorus application of 100 kg ?aﬁglha and
the lowest (0.197 g/vot) was for the no phosphorus

treatment.

3. 'Uptake of votassium

The data in Tables X and XI reveal that the
total uatghe of Kéa by the two varieties vwas not N
'influemc@ﬁ by the different treatments of calcinm and
phosphﬁzus. Hogever, tﬁﬁlgeﬂerai trend was for the
-uptake of ‘EG to decrease with increased applications

of these el@Mants.

L, Uptake of caleium

The datae in ngle X indicate that the uptake
-of Cal by vari@ty Padma was iafluenced signif Leantly
by caleium tre?tm9nt. The highest uptake of Cald
(0.637 g/fpot) was recorded at the highest level of
ealciun application viz., 2000 kg Cad/ha, which was
glgnifi caqtlv higher than oﬂe uptake at tbe 500 kg
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¢a0/ua level (0482 g/pot). As regards phosphorus the
higﬁast zg;a%g%z@ of Cal {0.564 g/z;ét}. Wé.fs obtained at a
phosphorus application of 100 kg ‘?Qﬁé;fm which was not
significantly different from the uptake at the other
levels of I;heéghams application.

' In variety Jeya the application of caleium
and phosphorus was found to have no sigaificant effect
on the uptake of a0l by the plants. |

Fe i?gtake of magnesium -

| The uptake of Mg0 was influenced significantly
by - the a@zaiicatian of caleium and phes?pﬁamé in variety
Padma. The maximn uptake {0D.131 g/pot) was obtained at
the liming rate of 2000 kg Ca0/na and the lowest (0.101 gf
pot) for a 1&4&1&;&3 rate of 500 kg Cad/ha which was not
significently different from the up‘m’m; éf ¥g0 st the
other two rates of lime a@plieatian. is regerds the
effect of nhasgﬁoms, the highest uptake of gD was
- secured at o phosphorus application 25 kg 9265/ ha and
the lovest (0.106 g/pot) at the O rate of phosphorus
application %amea was net significantly different from

the values for the other two rates.
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C TABLE X

ﬁnflueﬁse of different levels of lime and @hﬂ@@hﬁrus on nptak@
of ﬁuﬁr&@ﬂts by rice varxety - Podmg

Level Level - Uptake of mtrients g/pot
190 ?gg | ' =
. A2 5-’ w ] v Py % b
o 0.390  0.156 0483 0.380  0.09%
-9 50 0455 0.481  0.508 0.511  0.097
| 100 0455  0.175 - 0.555 0.519  0.097
Mean OBk 0.172 0 0.517 © OM85  0.102
a 0.396  0.i48  0.539  0.533 0.101
s00 5 . 0,503 n,162 - 0.537 8,479 0.
. 50 0369 0,133  0.u46 ° 8.385 0.090
100 0475 . 0.196 0,511 0.531  0.101
| Hoan 012 0,159 091 082 0.901
0 OLEL . 0.151  0.567 0482 0.095
000 25 -~ 0M89 0,194 0,589  0.5uh  0.132
1000 g4 - 0.507  0.203  0.539  0.533  0.119
100 0.562 0.240 . 0.502  0.598  0.133
. Mean 0.499 8,203 {3.55’9 0.51%  0.115

0 Q.E?G - 0.168 0.517 0.618  0.1%6
25 0.565 0,164 0,52k  0.658  0.133

2008 50 . 0.120 0.100 0417  0.516  0.128

100 9.524% 0,259 0481 0.711  0.121
oo el 8505, | 0120 0.h38 | _0.637_ 0.131_

&1‘2 o ¢ ?«3“: C 0.163 . 0.527 0.493  0.106
" 50 01436 0,968 043 0.uB% - 0.107
1@@ - 0496 0.213 © 0522 0.564  0.108

< ? g , -
545 level Hofe 0.108 HeSe g.116 0.016
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TADLE XX

Influence of different levels of 1lime and phosphorus
on uptake of mutrients by rice variety - Jaya

Level Level Uptake of rmtrieats g/pot
of of : :
lime P,0 y : “ier
Hefbe kéfga g | Po0s K0 Cas g0
0 0198 0.157  0.821  0.650 0,109
25 0,677 0249 0.563 0,989  0.21%%
‘3 5@ 0.?81 @e%gb 93915 Qo?@? {301@5
100 0,667 0.218  0.853 0.737 0.12%
0 RIS 0.163 0.6u2 0,592  0.47
25 0,629 0,229  0.667 0.764  0.1:0
500 gy 0.563 0.206  0.739 0,665 0.132
100 0.718 0.33% 0,788 0831  0.1%9
Migan 0.592 . 0.233 °© 0,709  0.70% 0.9h2
o 0,652  0.239 0.753 0.567  0.165
. 25 0779 1,295 0.686 0.9%6 ° 0.168
4000 50 1. 567 0.253 0.722 0,726 0.161
- 100 (5,819 0,392 G837 0.927 0,191
Hean 0.704 .20 0.7h8 0.815  0.171
o 0,603 0.207 0,620 0,879 0.206
29 0.63% 0.219  0.492 0722  0.17%
2000 50 0.539 0,165 0.625 0,722 0.92h
100 0,689 N.277 0.580 0.737 0.189
ean D.639  0.222 De58k 0.770  9.173
‘ 8575 0.197 0711 0.68 0.157
AlL oy 0,680 D.2h8  0.677 0.B851 0.1
levels .
: 55 0,560 0,203 0,674 0,705  0.180
. o t’i{}i} G.723 0,209 0.766 06808 Det 7t
GC vﬂ a

5% Level TS 0,172 HoS. NeSe  HeSe
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TALLE

Xil

Cation content of rice for different levels of lime

and phosphorus varlsty - Padma  grain
Level Level me /100 g
of of . -
caleium PoOy .0 Cald g0 otal
kglha k?; /é& 2
0 9.6  17.2 6.6 336
0 29 9.8 20.0 ‘7.113~ 3742
’ 50 90‘3 2203 5tg 3506
10 G2 24,0 70 Lo.2
@ . ?Q.O 3200 8.2 5002
5{}0 25 966 2.8 8.2 E{«ﬁ.{}
50 Bl 14.8 ée% 29.0
100 8.8 21l F 38.2
~ 0 10.0 172 7ot 3%.6
1@0@ 25 902 .!838 8.2 36.2
50 72 22.8 7.0 37.0
?‘{)Q %Og 2@;..0 éaé 36.1;
O B.u 30.2 11.2 1&-9.&3
25 9.2 22,8 7.6 39.5
a0 g 8.8 22.0 6.8 37.6
100 2,0 28.0 Ha0 L3.0




cation content of rice for differvent levels of lime
and phosphorus variety - Padez  straw

Level  Level me J100 g ,
oi - of . :
caleiunm PL0 .G Cal g0 Total
i Ty 2 § P4
kg/hs kz/ha
8 - 22 ::2 2?’552 8-02 §§.fx
25 2D 8 32.0 8.6  6H1.b
o 50 24,8 32.2 7.8 64.8
100 26.&" Baag ?el:" é’*‘%‘"é
0 260 30,0 7 638
25 20,8 3.8 10,2 65,8
500 50 M8 b 90.0 69K
100 2,2 37.6 8.0 696
G 26.2 31'*’ o{} H.6 é? 02'5"
o 2%5 2%06 ‘ 3@02‘ %cg ??—oér
oo 59 25,5 32,0 10,0 67
100 22,2 32,0 9.6 638
0 22,2  32.0 ok 63.6
50 18,0 32,0 12.2 62,2

100 - 20.8 . 0.0 108 71.0
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TABLE XTIV

Cation content of rice for different levels of lime
and phosphorus variety - Jaya grain

Level tLevel = ' me /100 g
of of
calecium P0G w P o - ‘
) kg/m Kié!ia 9‘2{3 Cal N E fotal
] thob 28,0 5.2 50.5
9 25 %,0 32.0 12.6 58,8
50 15.0 28,0 12.2 5542
- 100 M8 3 1.k 570
0 11.0 26,8 2 5240
5‘&& 25 10;é 3? aﬁ u.g SQQL}
50 13 oﬁ ' 3‘3@@ 02 5‘2.2
100 10.8 28.0 8.6 L7 .k
0 10.56 22.8 10.6 L4,0
1000 5_5 1098 3302 9-24' 53 32
0 10.56 31k 124 Gy ol
100 13:0 28.0 11.0 43,0
0 9.6  30.8 4.6 55.0
2000 25 3.0 39.8 10.5 50,2
50 Teb 32.2 10.0 518
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TABLE XV

Cabtion content of rice for different levels of lime
and phosphorus variety - Java straw

Level  Level | me /100 g
- ., of of ,
caleium P.O »
Ny 2V .0 Sal Mer() Tetal
kefha 4 ospa 2 &
. ﬂ 2906 3@.6 60{} 5;76.?
25 21.2 35.0 8.k &6
0 50 19.L 32.6 6.6 58.6
100 29 o4 32.6 Do 61.2
0 28,0 32.8 7e2 68.0
500 25 20.8 32.6 766 61..0
5‘;} 28-2 Bgch 9.6 7302
100 26.8 38, 7ol 72
g 2L .2 32,0 TebH Bl
. 25 18,0 324 T el 576
1000 50 26,6 35.0 7.2 68.8
. 1 GO dl* o@ 38 oﬂ ?06 69 eé
o 19tl§* 35.@ Cel} 62-2"
.. 25 176 37.8 R 8
2000 50 2442 37.8 7,2 66,2
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in variety S“aya, hmevex*, the effect of
calemm mﬁ phasgncms on %‘:i:w total upﬁake of *%’zgﬁ
Zwaa nafs 51:&1'.:&5& teally signii‘ieaat;

£. CATION EQUIVALENCE IN RICE -

. The eatién content of the plants. expressed
as willi eguivalents per 100 g of plant material is
presented in Tables XII - AV, '

Th&» average valués for grain and straw in
‘yariety Padma were 38.2 and 65.4 me/100 g, while the
values for variety Jaya were 52.1 and 6%.9 me/100 g.




DISCUSSION



DISCUSSIvT

In tﬁg §fesgnﬁ sﬁaéy an atta&pt has been
made to evaluate the‘resyénsa of two high ylelding |
varieties of rice viz., ?%dma &nﬁ Jaya %ergréﬁea,
doses of caleiun and gaasgherus. The effeet of the
varioug treatments on th@ u@take af N, P, Qg, Kqﬁ,

Ca0 and Mg has also been studied in detaii. The
results are discussed in ?ﬂlatiaa to the effect of
the variaus treatments on the growth and yield
 characters observed, as well as the chemical camgssi«

tian.af_th@ grain and strew. .

0f the éifferent grawth characters ‘studied
only the length af @arheaé was sxgﬁiflcantgy iniluenced
by the different levels of calcium and phosphorus.
-T{ller number, number of productive tillers and the
height of plants were praetieéli?‘&ﬁaffécteé ﬁy the.
application of these a;&&antg;fj?his finding iz in
agreement with the results reporied by Srinivasulu
and Pawar (19695) Muliyar (1965) and &aker“(196?§.
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Hosgver, the agglieatiaﬁ»df’@hagghﬁfﬁs at 25 kg ?éﬁ;/
he f@suiﬁeé in & slight inerease in the mmber of
tillers &8s Qam@are@ to the no ph@sphsras tre&tm@ﬁt,
which was ia conformity with the finﬁing of

Takejima eb sl (1959).

Though the length of earhesd is generally

. recognised as'&'vafietal eharacter (Chany, 19603 |

whieh is selden infmueﬁeﬁa by f@rtilizati@n the

a@plieatiﬁn Qa caleium and phasﬂhorus has revealed

| sigﬁifieaﬁt influence on this eharacter in th@

~ present stu&y. This would mesn that some of the
igenatic plant characters are susceptible to vari&tzams
within certain limits under diffevent systems of

‘managenent.

The infiﬁ&nee of caleium aﬂé phesg&gf&s '

Gﬁ the field Gh@!ﬁﬁﬁ%ﬁ& hog. heea samewhaﬁ %ﬂ@ﬁ&l@ﬁS.
ﬁ@wev@r, it wa s genefaily seen 2hat the beneficial
gffea% af limiag was a maxigam at the level 1§§B kg
ﬁm@fﬁa oF half th@ lim@ regﬁire%&ﬁt. When the liming

rat@ was 1&3%&@3@& to full iim@ regﬁiremﬁat.er 29&@ kg
Alﬂaﬁlha the yi@lﬁ aharacters vere aﬁyﬁrsely affected.
| This is in sccordance with the view @Kﬁ?@3aﬁﬁ by
Hehlich and co-workers {1§52}'§e@nréiﬁg‘§e'wﬁsm the
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soile of the tropics and sub-tropics need be limed to
partial saturztion only for the bvest vesults. The
clays in these soils are of the kaclinitic type, which
when 1imed to full §at§yétisﬂ, may @xart»ag adverse
effect on erop §i@1§s; Eﬁéﬁﬁ@&.yiglés at higher
1@?@13 of caleium ayglicati@n have been re§artaﬁ.by -
?ierre et al (1935) and Maendal gt (?9553.

The éffaag @f phgﬁ%h@rus o1 ﬁhﬁ'yielé
characters has not been significent except on the .
weight of 1000 gralns. However, the application of
this élegeét atAtﬁa rate of 25 kg Péﬁglha has given iﬁer
uﬁ_high&st yield ia both the varicties. Higher rates of
applieatiéﬁ heve resulbted 4n slightly reduced yields’
which might be due to the supression of some of the |
scluble micronutrients by the f@ymatioﬂ of less soluble
‘phiosphates. A similar finding has been reported by
Verma (1960). %he'af?ect of calcium and §hosgas:ns‘aa
the yield of straw, as well as the grain-straw ratio
has alse not been significant. This was only to be |
_expeeted because the contritutory factors determining
the straw yield such as the height of plants and number

of tillers were not affected by the various treatments.
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The anly 51gﬂ1ficwa effect shich tha a@pliea-
tlon o? caleium and photharus had on yielﬂ characters
was its oeneficial 1af1ueaee on tha»ueight ef 1000
gramns. This ehwracter was feuad to 1nc?@ase-w1th
increased rates of calcium and phosph orus apﬁlicatian.
It is to be coacludeﬁ that these elements heln to
produce more plumpy and better-filled grains, resulting
" in increased 1?&9 graln welght as renorted hy Huliyar
(1965) and VOlke and Inostroza (1967), '

Treatement cé calcium anﬁ'phnspharué has
influenced the edmpogitien of grain and straw in the
tuwo varieties to different exients.' Nhile the nitrogen
content of the grain in variet§ Padma-is influenced
sfg’ifieaﬁ*iy by t e variaus tre“tm@ﬂﬁs, their effect
on the nitragen content of straw has not been signifi-
gant. But in variety Jaya the nitfﬁgen caﬂteats of
both grain snod straw are s;gnzficgntly infliuenced’ by
caleium and’ Qh@a?hOfGS- Though the tatal uptake of
_ this alemeﬁ* is ot sipnificaatly affected by treatmeat
the trend was for an increased uptake of nitfﬁgen with
 increased rates of calcium~ané 9hasphoruw applieutiaq.

This resull indicates that ealeium amd‘ghosghﬁrusvapyzi-
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. eatlon can help . in better utiiizatien of aitrogen
by plants as reported by Eorlan aﬂé.%ﬁiiteégu.(196&).

* The calcium and ghaépﬁéruﬁ treatments nave
sigﬂifigantiy iaf&a&negd the.eaﬁﬁent of ?1@5 in the
grain and straw in both varieties. Efficient utill-
zation of applied phosphorus as a result of liming
nas been reparﬁaﬁ»ﬁy many” workers. The beneficial
offect of lime is attributed to. different factors
" such as correcting the soil acidity, reﬁgﬁy“ng,

" nutrient deficiencies and eg@b&ting of the toxie
éffeets of eer%aiﬁ gaﬁions. The results obtained in
_this study do not throw sny additional light on the
exact maaéer in which lime functions in acid soils
but the evidence from this iﬁéestigatieﬁ teaﬁs to
favour the existing thearie&. ﬁa?ciﬁm at higher rates
of application is knowa tc rayres& the “ﬂallabilxty of
aﬁd@ﬁ p&asehgras and this has been borne out %y the
r@sults of the present staﬁy. The remressiag effect
of high doses ef ezaleium on absorption of aﬁ&eﬁ-ghQSo
phorus by giaﬁts is generally attributed ta‘the ‘
reversion of readily ssiuhle phosphates to less sal&hle b
caleinm phosphates. The increased level, ag well as

uptake, of phosphorus by the plants for increased rates



A
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e

efnyhasyﬁarﬁs application is s§1§ to be expéctéé’aﬁﬁ\-
is in ncecordance with the resglts*ré§c?te§ by Bai et 2l
(1963) Pujiwvara (1964) Singh end ?aﬂchaly {1967) and
Haphade (1969). o

In.vafiety Padnma the effect of calctumwsm the
7.0 content was significant in the straw but not in thé
graine In bat& cases the rel atiénshi@. nhoyever, was
found ta be reciprocal. ihﬁ effect of p%aspharus appli-

eation was also similar.

. But in Jayé«the effect af'caieium,én'xéﬁ content
éf”hﬁéh grain and straw was gignificant with a:$ecipra-j
eal calcium-potassium relaticaship. The effect of
phosphorus on Kgﬁ e@nteﬁtg hodever, waS»ﬂat signi£i¢aa%

though it showed a similayr trend. The total uptake of

, gﬁ was also found to decrease with increased rates of

ealcium and @&@S@hﬁfﬂg agplieatien. &ecerdxﬂg to
E@it@iﬁﬁr (1951) when soils are limed the availability
of ions such as *and ?Qk is geaefaliy affected though
thers is little agraemaﬁt as to the magaiﬁuée or even
the éiraetiaa of the effeet, which, in pany case is not
very e@nsiéeraﬁle, In the present study, hovever,
calcium has agistaiaeﬁ a.ﬁéfinite-r&cipraeal relation-

ship to the uptake of K,0 by the rige plant.
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The increased rates of calcium application has
resulted in =& higﬁ@r level of ﬁhisfelemﬁnt in the grain
and straw in variety Padma though the differences were
not significant. The sane trgn& wés cbtained for the
total uptake of Cal also. In variety Jaya the level of |
‘calciun in the graim was slightly higher in the unlimed
than in the limed soil thaugh the diffeéeﬁée was not
significant. The results would indicate that cnce a
minimumn level of'ééiciuﬁ zn'thé soll is agsured 1ts
uptake by the rice plant isxindepehﬁént of the total
Aquantity applied. o ' '

The‘invérsa relationship between magﬁesiug apd
caleium,as well as the linear relaﬁionship.between
phosphorus and magnesium in plant mitrition are
generally weil accepted. Though these relationships have
to some extent been detected in the present study the
‘effect of caleium and phosphorus on ﬁpé absorption of
#g0 has not always bveen uniform. The complex nature.
af-ths 1nteractiansAbetween the various elemenﬁs
taking place in the soil under conditions of heavy |
liming anﬁ'ghosphorus application might be respoasible

for discrepancies noted.



-SUMMARY AND CONCLUSIONS
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SEWMARY AUD CORCLUSIONS

4 pot culture experiment was carried ﬁ$t 
to stuéy the 1ﬂf1n,nte of ﬁifféréﬁt 1ﬁvgls:0f'aa1ciam
and phasahgrug Oﬂ‘uh“ grastﬁ, yieid, composition and
uata&e of ﬁmuri@nts by twa varietiee of rice, Padna
. and ana. Tﬂ% m&il used a8 agl eebeé fram the Rayal
lands of the Agricultural College, Ygi;ayaﬂi‘aaﬁ haﬂ»
& 1ime re%uire&e&t of 2000 kg Cab/ha. The levels of
caleiunm studied were O, 5@6, 1000 and gaﬁe kg Cca0/ba
*and the éoses of phosphorus wera Q, 254 50 and 100 kg>
Pgﬁgfhgﬁ & completely randomized design with 32
. treatments and 3 r@giic&tiaﬁu was used far the

‘exgerimanﬁ. The results are sumﬁgriseé bela&.

1. OFf the éifferent grovth characters studied
~only the length of earhead was sidﬁificaﬁfiy‘iﬁfﬁnéncaé
Ebg the different levels of calekam and phosphiorus.
Tiller aumber, au?&ex of yraéuet&v@ tiilers and hwight
of plants were @?ae%ac&"iy’una;féeteé by the. a@glica-

tiaa af these alemeﬁts in bath*?afieties.

2. The influence of ealcium and gﬁesggarus on the

A
o
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yigld characters wzavéﬁm%géat éﬁa&a&ﬁuéu Howaver,
tﬁe %an@fieial effaet of alciﬁ%‘was generally a
magimnm at the level 1000 kg Gaﬁ/hﬁ or at half the

Llime reaaireﬂant,

' 3' h@ eﬁly gigaiflc&at aff@eﬁ eﬁieh th& applica-
tion of ealeiun and phosphorus had cn yielé sharacters
yas zts ‘peneficial infﬁu@nce on thﬂ we&gaﬁ of 1000

graing in bath,variaties.

| k. Treatment of ealciﬁm &né,gh@s?hsfus_i&flue&ce&
‘the composition of grain and stfés in the two varieties
to different extents. ' ’ '

(a) ?a;waé@a, the nitragan content of grain,
aaﬁ not of stgay, yas. iﬂflﬂ%ﬂﬂ%ﬁ signifi-
cantly by treatment, ﬁh&l@ in Jayz the
aztragea content of both. grein and atraw
were: aff@eﬁeé‘ & geﬂef&i iaﬁrahsaé %rané
in the u@tﬁk@ §f~nitragea.aas noticed in
heth~varieﬁias;$iﬁh72&&?3&&&& levels of -
ealeium and §§as?a9rus d@piieatiaa.

- ;§b5:.3k9 a@%@?@ of ¥ &5 was iﬁflueacaé &igaif%-A
Qﬁﬂtly by the éiff@reﬂﬁ treatments in both

: vafieﬁias.l
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{ec) The te%ai‘uytaka of ﬁzs was faunﬁ to
..deﬁreas@ with increased rates of caletua
and phosphorus applicatian indicating
th&?sby a:rgciprgeal'caiciuw—pétassium

relaticnshigg

(@) & general inverse relationship between
magnesium and calctum, as well as a
iiﬁ&&r rglétisuship bétweea gﬁesyharus
aﬂd‘magnasium'have been ﬂetediia the
present stuﬁy. The effeet of calciam

‘anﬁ gheegaarus on the aﬁsaratieﬁ of

- ¥glh was not always unif@r&.

5. The total content of cations in the two

- varieﬁies was fauﬁﬁ to be more or lessg a ccnstaat

rirr&sg&cﬁiva of t%s tr@atmﬂnts, %hgagh'variety Jaya

recorded a.ﬁighe? eaﬂﬁent af cati@as as eempareﬁ to
'v:”aéma. ; ’ o -
| ' 6. Variety Jaya excelled veriety Pedma in all
the grswth and yicld charscters stuui&& B8 w&“l as in
the utiliaatiﬂn ef‘ﬁh@ plaat nut?ients;
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APPENDIX I

Summary of statistical analysis.prowth characters

of rice Variety - Padns
Tumber  Produc Height Length
o of tive of of
 Bouree B - fillers ¢iliers plante earhesd
(varia {variz  (varia (varia
nee) nee) " nee)  nee)
?ﬁ%&l ’4"‘5 . . . 0 P
‘Treatment 15 2.722  2.17 11.87 10,83¢%
P 3 E T ) Es ) -~ - 2@.16$$
. a 3 [T lﬁ‘i o g‘z?agg
o ‘K G 9 ’ e - .0 gt§3&$
Srror 30 . 2.04 1.53 16.66 o2
»# Gizaificant at 1% level




A?p ...i.s«« K Iz

Summaiy'af statistlcal amglysis-grawth*eharacters of rice

\?ax"iety-;aya
- Humber of Productive Height Length ﬁf
tillers tillers of carhead
Source nf plants {varia
(varianee} (veriance} (variance) nce)
'ff.}ta.l ‘ h’é i_o - B ¥ 3 . i { X ] * e
Treatment 15 = 4.009 2.09 68, 12,07%x
P 3 . e e 31,230
c 3 e .e ' e 12,53k
$zC 9 .. e . 5 lioe
“rror 31 3.6 145 162 0.78

* Bignificant at 55 level

B# oeon at 13 st
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Summary of st&ti@t*eai analysis-yield ehdraetars
of rice varigty - @aﬁma

Yield of Yield af“Gfaiﬁast?aw Weight =
grain = stray ratie 10060

Souree e - _  graine
(var%a' {verianc a} (variaaee) {variance)
ncel .

Total - %5 e ee e .

Treatment 15 75.20°  13.47  0.1316 7.26%%
P 3 ee ,¢;l‘ | ;.f" 30s1ee -
¢ 3 e e -:‘_ 0113 3470 |
Pxe 9 e ei . 0.91%

Breor 30 6451 26,2 00581 © 0.18

* Significent at 55 level
e at 1% "




| APEENPIX IV

Summary of statistical analysis
’ ¥ield character of rice :

§  { tie1a or | Yield of {Grain-strawWeight of
§ - § grain i strew g, ratic %1339 grains
Source § bf § {vgﬁiaﬁe@}gcvaraaae@)‘(variance} i(variance)

!

?Qta& ' 1%6 o - ’ Qo - | * ;l

o

Treat-§ 15  161.35 88,00  0.085.  20.83»
ment § , o ) -

o 3 %29.49 e .s 110,88
. 3 ‘ .o S we L 23,1}.;.%2
) ? p: 4 3 ' 9 'R ' ] - % - ’ 3-%6

Ereor 31 109.39 P55 0.081 k96

= Significant at 5% level
e oW at 13 *




APPENDIX ¥

Summary of statistical analysis

at 1%

. ehemical composition of rice - grain
L variety « Padua
Per cent Psr cent Per cent Per cent Per cent .
source DT Hltrogen P2€}5~ %’{Eﬂ Cad Hgh
(varia {vasia. . (varia. (varia (varia
. nee) ace) - nce) nee) nce)
Total 1‘“5 - e - - .w
Troat) 15  0.00k6%% 0.0188%«  0.0037  0.0473  0.0014%
ment } - , o
f24 3 0.001h%s  0,0hShee 0.0000+% . .e 0.0026
c 3 0.00B1%+ 0.2 | 0.001% .- 0.0005 -
PxC 9 o.00"% 0.0081"7 . 0.0050 .. 0.0013"
Error 30 0.0002  0.0003 0.0021 0.0%82  0.000%:
« Significant at 5% level
*%‘ 41 "
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Qummaﬂy of statistical amzivsis

ch@mieal gomposition of vice «  Straw
variety - Padoa
~pereent  persent percent g%z%nnt pereent
Soure uf  Hitrogen Pl E,0 Gal . #g0
{varia {wazria (varia {varia {varia
nce) e} . nee) . nael nee)
Total L - .o o . o
[es) & P 3o .
Irazatoent 15 L0805 » D00k O Oblaiy <33 0. 0024
: B0 _ . -
F 3 . 3. 0010 P !J.Qf’gﬂ ’ U.‘:}Q,?;;*
) ) EAE i LS
G 3 ws DU 0.1090 Q.067 0.0039
: e o, 2B o =
?“x 6 § - & @oU()Q& :-og 85‘«)?6 OQ{}G15
Lyror 31 %9:9“‘ G.00001 0,0199 0.009 . 0.000%
= Signifizant at 5% level

B

S at 44

43



APPEIDIX V1X

Sumwary of statisticsl analysis, chemical composition

& 90,0003

of rvice - (rain - variety -~ Jays
Percent Percent Pereent Percent Percent
= ¥ : ?"1 'l ' ’ 4 ' 0l 5
SOUDCE VI feapg (vari {vari (vari (vari
ance ¥ BACE ) ance » anca) anee)
?Qta} ?‘;‘5‘ % &« & L3 &5 e
@ % e . V R
Treatment 15 0.0153 O.0269 0.0262 0.02%  0.0061%
' | B e =17
B 3 0,055 G. 0607 - . 03,0027
Yo sk oy i3 3
G 3 0.00862 00584 01250 e 00042
' R N:it b E 2
P e d D D053 0.0051 e ce 0.0079
Lerey 3 0o SO0 09,0035 .s 0.0002 -

=% Significant at 15 level.
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APPENDIX VIIX

Summ&?y of staﬁlbticai anﬁlgsis, chenieal composition of
of vice - wtra@ Variety - Jaya

Percent  Poreent Percent Pércent Percent

Seuree  DF % PO K0 tal g0
{vari {vari {vari (vari {vari
ARee) . gnee) ance) ance) ance)
4 Qt ﬂl 3"?‘5 &% I «5 . e s
L e e o -
Tregbnent 75, .%65? Q.000 0.1527 20138 0.,0008
. = N T e T I ’
P 3 01 '?53 D.,0612 {302582 e »e
o 73 oo o g
i 3 .Sﬁﬁt} 0 .90@3 '3«.2665 a0 Py
S P
P 9 JO0GT7 | H.000% D.0128 ‘.w ‘.

Trrox 31T Q0001 0.00201 0,0047 01000 (.0009

#x Gignificant ab 195 level.



APPENDIX IX

Sammary of statis%icalranélysig, ﬁptake-af matrients

variety = Padma

-35&?@&' e

Hitrogen _?é@s Kéﬁ Cal - MgC
g/pot g/pot pfpot “gfpot g/pot
(vari (vari - (vari_ (vari_ = (vari

ance) ance) ance) ance) ance)
TG’E&I . !&5 . e . Q' / L . -

Treatment 15
P ‘3
¢ 3
Px¢C 9

Error 30

0.0089 ~ 0,0031 0.,0062 0.0208 0.0007""

] X N » c .- | ) "";;! ' - 900909$$

ee  0.0081 .. 0,0562 0.0021"" -

e e e 0.0002°

0.0062 0.0011 0,0085 0.00%% 0.00006

* Significant at 5% level.
o m at 1 "




APPENDIX X

S&éﬁary of statistical analysis, Uptake of nutrients
' VYariety - Jaya |

Hitrogen Pgﬁs

K0 Cao g0
Source nf  gfpot  gfpot g/pot  g/pot  g/pot
(vari {vari {(vari {vari (vari
anece) ance) ance) snce) ance)
T@ta}. ti’ﬁ -e >, L X 3 *e >e
Preatment 15 0.0262 0.0118°  0.0379  0.0393 0.0025
P 3 - 0.0296"" .. . .e
g 3 . 0.0182 . e e
PO 9 ' re - 0;%938 . o .; e
CExror . 31 . 0.0160 0,002k  0.0210  0.0240 0.0013
* Significant at 5% level
®k S at 1% ¢






| PLATE I
Influcnce of calcium on the growth of rice .
Variety - Padma

Pot Noe 1 Calelum at O kg Cal/ba

i i A o LU 5@9 1]
« 3 " f000 @
noy m 2000 @

PLATE IT

Influence of calcium on the growth of rice
" Variety - Jaya ’

Pot Yo. 17 Calcium at O kg Cal/ha
» 18 n 550 "
“ 19 " 1000 ¢
" 20 . 2000






 PLATE IIZ

Influence of Calcium on the growth of rice
- ’ Variety - Padma

Pot No.1 Caleium st O kg Cal/na
'- - 2 @ 500 @

PLATE IV .

Influsnce of Czicium on the growth of rice
Variety - Jaya :

Pot o, 17 Culeium at 0 kg Ca0/ha
‘" 48  w . Sud kg ¢







PLATE ¥
Influence gf‘galeium @&'ﬁhﬁ grogwth of rice
Variety - Padaaz
Pot No.1 Calcium at O kg Calfba
w3 o 1000 ®

PLATE VI

Influence of Caleium on the growith of rice
Tariety - Jaya

Pot No. 17 Caleium at O kg Ced/ba
" 99 % 000 ®






PLATE VII
Influence of Calcium on the growth of rice
Tariety - Padma "
Pot No. 10 Calefum at 500 kg CaO/ha
s 41 ® 1000 * |

\ | PLATE VIIT
Influence of Calcium on the gmw;bh of rice
Varisty - Jaya

Pot No. 27 Caleius at 500 kg Cal/hs
o 28 * q000 ®







.  PLATE IX
Infiuence of P 0 on the growth of rice
| . Variety - Padma

w45 v q00 W

I SR U S S
e B

PLATE No. X
Influmos of ;i?aas on the grawih of »ico verlely -
o Jaya
e 2,y 50 kg/ha







PLATE XI
Influence of ?’205 on the gréwtﬁ of rice
Variecty - Padma '

Pot Ho. 1 POz at O kg/ha
n g 15' P «a@g n

 PLATE XII
Influence of Py0y on the growth of rice
Variety - Jaye

Pot No« 17 PQ{;,S gt 0 kg/ha

L] 31 1t 4 1 G{} 44






	image11321
	image11322
	image11323
	image11324
	image11325
	image11326
	image11327
	image11328
	image11329
	image11330
	image11331
	image11332
	image11333
	image11334
	image11335
	image11336
	image11337
	image11338
	image11339
	image11340
	image11341
	image11342
	image11343
	image11344
	image11345
	image11346
	image11347
	image11348
	image11349
	image11350
	image11351
	image11352
	image11353
	image11354
	image11355
	image11356
	image11357
	image11358
	image11359
	image11360
	image11361
	image11362
	image11363
	image11364
	image11365
	image11366
	image11367
	image11368
	image11369
	image11370
	image11371
	image11372
	image11373
	image11374
	image11375
	image11376
	image11377
	image11378
	image11379
	image11380
	image11381
	image11382
	image11383
	image11384
	image11385
	image11386
	image11387
	image11388
	image11389
	image11390
	image11391
	image11392
	image11393
	image11394
	image11395
	image11396
	image11397
	image11398
	image11399
	image11400
	image11401
	image11402
	image11403
	image11404
	image11405
	image11406
	image11407
	image11408
	image11409
	image11410
	image11411
	image11412
	image11413
	image11414
	image11415
	image11416
	image11417
	image11418
	image11419
	image11420
	image11421
	image11422
	image11423
	image11424
	image11425
	image11426
	image11427
	image11428
	image11429
	image11430
	image11431
	image11432
	image11433
	image11434
	image11435
	image11436
	image11437
	image11438
	image11439
	image11440
	image11441
	image11442
	image11443
	image11444
	image11445
	image11446
	image11447
	image11448
	image11449

