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1
INTRODUZEION

The effsctiveness of a fortilizer on oxop growth
depende lavgely os the varlety grown and the tims and
method of its gpplication. Among the varicus wmetholds of
applicstion, the sffect of split applisation ol plent
nutrisnts on the growth and yield of rice has been fairly
weil studied. However, the interpretablion with regard
to the behaviour of phoasphorus in seils, end the bengfl-
mial-eﬁﬁeﬁté af phosghorus application to dlfferent typos
of soils stili remein &s a proolem Sfor detailed axamination.

Japanege workers put forward a theory of mutrio-
pericilam 1n rice, ascording Co wilch nitrogen is needed
by rice nplaat at early stage, phasphorus at tillering and
potegsium al ear formation atage»{?uﬂﬁyé, 1961). llowever,
the general practice of fertilizing rice in India is to
apgl? one half OFf each of pletregen and potassium and entire
shosphorus as basal dose. The other nelf ©f nitrogen and
potagsivm ars uswally Lop dvesszed at a lateyr stage viz. et
tillisring or panicle initistlion. However, phogphorus
shows a complex reaction in the goil, The moment it is
applisd t@-ﬁhe soil it un%arq@es B chain-af reastions
foxming various complexes in soll depending on the soll

renction. It iz generally reported that cereals espesislly



rice show only a low response to phosphatis fercillzers,
The poor response to added phas;haéia fertiiizer evon to
a 20i) which is inhersntliy low in phosphorus status, is
largely the result of high fixation of applied phosphorus
rendering it unavaileble to plants. To overceme the
groblem and to improve the efficiency in utilization of
fertvilizer phosphorus by rice, varicus measures like
miving tie phosphate fertilizer with organic motter or
compost, deep placement, slurry dipping of roots, split
application eta. ware generally reacmmended.

In India the general recommendation for phosphorus
Sercilization i3 teo apply the full cuantity either along
with 1§st nloughing or at the time oOf transplanting. In
Xexala the Package of Practices éecommenaati@n by XAU (1386)
is to apply basally the entirxe phosphoras needed Lor the
rice crop, However, this recommendation is not aseen
followed by many farmers inspite of extension efforts.
Several farmers have an innovative practigs of applying
a portion af P as basal and applying the remeining part
8t a later stage of growth as top dressing in the Form
of a complex fertilizer op any othexr aoluble form of 2
fertiliser, HMany others even skip the basal dresaing

and use fyll P as top dressing at labe tillering stage



pr early panicle ifnitiation stage, lasplte of their
swarensaz of the Package Resommendation.

Soveral reagsons have been attributed hy rlce farmers
for their preference to top drasaing phosphoris, In view
of the acn-ovailability of phosphatic fertilizers in suffi«
cient cuantibty at the time of planting, Sarmers are often
Foread to postpons the P foartilligacion.  about two thixds
of the rice cultivation in Iadia is done under rainded
conditlens and She pogsslible flooding of che £ield duving
the Yirippu season {¥herif) renders fertiliser appliszation
Alffimule or fneffective. DBegal application of i and 7
introduses an elesment of risk by loss of auvtrionts. wuﬁimg
vundaken {iabl) seeson also the planting time creatas
problams, espacially of wabsr mansgement In somz 1028Cions.
toracver, son: farmers in derala belleve that top dressing
with amrnophos (ammonium phosphate sulphate) would bring
about improved yield of paddy wiith bolder grailn, and hense
reluzsant ©o apply the entire dose of N and P =3 besal.

The Zeasibility of top drsesing phoaphorus £or rice
“has been indiceted by some fesesrsh workers. However,
several £indings have revsaled that top dressing had not
any added advantage over basal dressing, while somo soil

soientiagbs heve maintained that top dressing reduszed the



yield of peddy compared Lo basal appllgaﬁim. Favourable |
trends in rice yleld have 3ls0 been reported. Hence the
sificacy of top dressing of phosphate fertiliczer for g;»aﬂﬁyy _
still remains as 2 problen dor more detalled in%msti«;at':io@.
Taking intoc consideration the importance of phosphorus
managament in peddy cultuge, it 45 felt necessary to
enlicghten the farmer community on the fessibility of top
drassing ©f rice with pﬁespharﬁs and aceordingly the pmu}nt
£ield investigation wes undertaken with the £ollowing

dojectivens

i. 7o ﬁind out whather top dressing of paddy withj
water scluble P in addition to & basal dosze of P has any :‘

effect in improving the yieild of grain and atraw.

3. Po find ocut a suitshble combination of the aaux:éea

of # for basal as well e for top dressing of paidy.

3. To study whether the constituent smmonium selt.
in amaophos has any role in enhancing the avallmbility of

scluple phosphate top dressed o paddy.

|
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REVIEW CF LITERATURE

The role of phosphorus in plant muerition has bﬂaﬁ
well established. Applied phosphorus 4s kaown to undergs
£ixation which resulbty &n*&h& tempoysry un&vail&hi}ity of
the alement to the plant. Though top dressing of phos-
phorus is not a gack:éa razomendation for rice, some
£armers prefer top dressing ¢f soluble phoschorus and
claln improved ylelds. The knowledge on the efficecy of
top dressing of phosphate fertillizeyr for rico will be |
useful for finding oul how begt the spplied phosphorus
aah be made available te the plant, AR attempt 4 made
hare)to review gome of the e¢arlier work carried out in

this aspect having relevence to the present study.

I Rutritiona]l fmportance of phoschorus

The imporcense of phosphorus matrition in corop
profaztion is recognized by the fact that a deficienzy of
thia element is very often a limiting £astor 4in meny soil
types. At the same time 4L is very criticsl in the plant
ratrition in as much as 1% controls several vitsl meta-
olic progesses within the plent. The nigh orop yiolds
by & application to soils have besn attributed Lo stiﬁul#-
iion of root development making the plend more reslistant '
to drought, promotion of esrly tillering, £lowering and
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riponing and bekter gseed sebting, developmenn of wore
aztive tililers which ensble the plant Lo recover Mmoo
rapidly end mére somplebely after any adverse %1tﬁﬂuimﬁ
and high food value ouing o high P conbent ©f grain

De Geus (1954), Horeover, 1t is invelved in the plant
metabolisw, snergy trensformation end photogynthesia and

induces dlgsasc resistanso.

if influsnce of bop dressing of shosohorus on Growth

charasters of rice

8. Height of plantg

Sethi {1943) reported that application of nitrogyen
and phosphorus at tfansplanting resulted in maximss hedght
than that applied at twe or three weeks after trangplanting
and befoge Elowering.

gahn snd Szhoo (1962} could not chtein any signd-
Lizant difference in plant helght at harvest ‘me to dffaerant
times of application of phosphate and potash,
subxamcniaaliiﬁ7@3 faund that basal applicsatlion of
phosphorus in the preosense of oitrogen significently
ingreaged the height of rice plants over zplit gpplication.
From the [ield experiments conducted on rige, Sopal
fao (1272) conciuded that Zhe helght ©f plants waes not

influcnsed by the time of applicaticn of phosphoruge
k'f



Bherdwaj et al. (1974) conducted f£iald experiments
en the rabte and time of application ﬁﬂ-phﬁapherms for two
suscessive years and Found that in the first ysar ne
sigrnifizant difference could he obtazined betwesn the conw
trol {full basal) and the tizatuents of 37 kg 2,0 applied
‘half at planting and rest st tiller initiation. In tho
second year alt Che tiller lnitiatiom‘staga b treabm&ﬁt was
Eound to favour the helght of plant.

Vijayan et &l. (1977} reported that top dressiny of

2%, 49, £ and 89 kg ha ot

of & through soil appllioation at
25 DAP increased the helght of planbisz at all grfowth stages
gompared o the conbtrol.

¥rom £ield trials £o eveluate the effect of mebhod
o€ applyving P on staad establishment and ?iald. singh etal
(1987) concluded that baszal application of P enhanced the

plant halght.
. Narber of tiilers

sebhl (1943) found that nistrogen and phosrhate
applied at 30 LAD resuiited in meximum numher of tillers
than at aay other time of applicatiocn.

Sahu and 3ahog £4269) and Subranmoniam (1979) mauld‘
noL cotain any significant differance in tilllering due to

dlfferant tines of application of phosphorus.



Terman and Allen (1979) fcund that in & 2 deficient
goll, epplication of P at laser dates decrcesed tillering.
Gopal Reo (1572) cbassrved a positive trend io
Savour of £all bazel applicaticon of chosphoervs and potash
over split applicaticn of those elements, Similar results
were cbtained by Roy and Jha (1987) and 3ingn et al. (1987)

and they emncluﬂ@ﬁ'thaﬁ eerly apnlicecion ¢f U enhaased
early tilliering and such tillers were more proiustive.
Bhardwaj (1974) found that tiller development wos
at a fester rebe when P was applied ot olanting or tillars
ing stage in compardison wiith those wheare » was appllied at
panicle inltistion stage. However, Vijayen ot al. (1377)

cheserved that top dressing of 40 to 69 kg & h&”z

Thrgagh
30ll at 233 JAP increased the munber of tillers wien

compared o the control.

ZL31  Influsnce on vield stiributes

a. Humber of produstive tillers per ag.m

Coptradloting reporis are travseable in Literaturs
regarding the influenze ©f Sime of epplizecion of Plibs=
pﬁmﬁim fertiligers ea the ouvber of prodaztive tillers
et e ia risc.

Subramonisrg (1972) rapgrte& an gbaence of differance
in the numer of producstive tillera per e o Lo ALEfamont

times of application OFf phosphozrud.

&



Shardwaj et al., (i1274) condusted tws successive field
axpsriments on the rote and time of application of P ferti-
lizers on . paddy and peported thabt hignast wmurbers of profucs
tive tillers per aﬁ was notized when P was applied in two
splits ie. half at plaaniing and reat at tiller initiation,
However, in the succeediny year, epplication of entire D
at tillar initiation was found S0 be as effecztive &3 that
appliead in twe splits. |

Vijayan et al, (1977} found that top deessing of 40,

80 and 80 kg na~t

of 7 through soll at 28 DA incrcased the
mamber of produsbive tillers compered to the 2ontrol.
However, Gopal Rao (31970, toy and Jha (1387) and singh et
ale (1587) observed a trend favouring the basal applicetizn
S eansire quantity of ¥ {owards enbanzod nurher of produge

tive tillers pes mz.

b, Length of peaislie and panicle welght

Many research workers wore of the opinioa than the
time of application of phosphate fertillzer has not any
slgndficent cxprassion on the length and welght <of pondsle.

Gahu and Sahoo (1969) found that thers was ne signi-
Fizant Alfference in She leugih of panlcle due Co differont

times 0f applisaticon of phesphate and potash fopr ricc. Tho

non~aignificant iafluence of time of application of phosphate
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on length of panicle was alse 2@§artaﬂ,by'acpal Rao (1272],
Wt & tread Lavouring the basal application of entire cuan-
tity of P was cbserved. However, singh {(1987) repcrtesd
thet application of full dose of P as basal eashanced oho

length of panicle and panicle welght,
2. Hamber of £1illed graing per panizias

Sahu and dghoo (1969} r&paxtéa that there wag no
significant differencze in the number of fertile grains per
panicle dua €0 gplit application of ghosphorus. simdlow
ebservations were also reported by Subrascnian (1973) and
Copal Rao (1972). gSingh et al. {(1987) howsver, notiser

that Zull duse of 2 application as basal inoreased tho

nurber of grains per panicla.
2 Thousaad grein welght

It in ganérally believed that the tims of application
of P Zail o bring ehout any ef£fect on the thousond geain
weight

Sabm and Salioo (12689) and Vijayen et al. (1377)
reported that there was no signifizsont differe: in the
Lhousand ggra;ﬁ.m wadght Jdue 20 timo ol applloaticn of phosphate.
Singh et ale (1987) aluo arrived ot the sams coasiuslon.
ticmaver, Gopal Rao {(i972) cbseorved that the bagsal apmlicza-
tlon of phogphate was superior %5 the late appiications and

shcwed maximum thousand grain weight
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IV  Ipfilwanso on yield

Several reports are avallable indicating the benefi-
cial effect of split spplication of # on increased ylsld
Of rice grain.

Samad et al, {(1958) anﬁ\vijayan at al. (1977) raported
that soill spplication of phosphets as top dressing ab
25 DAT pecorded maximum yield of grain.

Fried and Brecshart (1963) found that ayplizotion of
P at later s3tages was almost (1€ not) agually a3 effective
a3 basal applicetion and there was lltile advantage in
aplit appiicacion.

Shumbla and Rana (19633 end R;?;x.y} ceb al. {aves)
roported that the application of N, P and i at maxdoam
tilleriny stage rosulted in highest yicld of groda and alsao
found theat appiicacicon of 7 at hodt leal sbagn gavo loway
yield than when applied at maxioum tillerlng stage.

Rana and Bhumbla {(1963) fouad that supacphossinbs
when applied 40 UAP inereased the grain yield more than
that from she 2 which was applicd letor.

Ei3 §2973), Halaepps (31973) and Hellu and OShandard
{1373) also obtained resuits showing the superiority of
splitc application of e@mpamda o baasl applicabion with

respast w0 grain yiolds



Togeswar Reo et al. (1973) stated that applization of
fortilizers to IBT 1891 (Sona) rice in thres aplits through
soil alone or soil and folizge inercased the yleld of grain.
However, Bhavdwaj (1974) cbsesved that grain yisld was
greatest when P was applied at mlanting or at tillering or
a3 split between those &wo stages. But delaying the P
arplication upto penicle indtiation scage veduzed the yleld.

Choudhary and Virmani (1975) condusted pot axperimants
to atudy the uptake and utillization of fertiilzer 7 in

different varioties and found that the dry matSer ylold was

3

inoreased when monocalaium chosphate was applied at 21 AT,

Acooriing to Supts et el. {1978}, Jhukla aud Shoudhary
£1977) snd Venkateswara Haddy et al, (19828), application of
59 per cent P at tranaplanting and 59 per cent at tillering
was begt for chralaing bighest gield of graln.

The highest grain yield with top dressing of phosohatis
fertilisers tws weeks afier $rangsplanting comparsd to basal
arplication was reported by Dev of al. (1978). Trom a
series of cxperiments on rige Rebindras {1978} zoncluded that
high rice yield regulted with the applicatlon of P in two
splits of ) st plonting and 4 at tillering. $a soils of high
P comtent application of 60 kg 92@5 ha"; at trangplanting
or 2, 4 or 6 weelts later resulted in grein yleld of 3.896, 4.1,
3.94 and 3.62 & ha"C respestively comparel to tho 3,71 & he t

wilthout 2.



Tha studies conducked by Jaglipgeapa and Takahashi
{1973} on the time and rate of fertilizer applicostion for
rice vrevealed that single application of 25 kg ?205 ha“i
at 43 DAD or 33 days beforxe Zlowerding gave the highost
yield.

In a2 green house expariment o study ths @Efaﬁt g
differcat times of applicaiion of ¥ and Mn, Handi ani
Mandal (1979) cbtainad higher grein vield when ¥ was appllod
at the inpdtlal vegjetative stagRe

BCIADZIDVA (1989) from £ield triais on rice with
added PX obgervad highsr paddy ylelds than in the unferti~

lized vonboal when NPR gt 133, 117 and 112 Ry h&“l

respesti-
vely were applied is two gpilits of 67 per cent befors
planting and 33 per cent as a top dressiag.

Choudhary aed Uppel (1381) reported thet application
of 80 kg P04 na”! applied in one dose at puddling was best
for av. ihi=8 and Jayas while av. J=351 respeateéd best to 2,
half applisd ot puddling and half et tillering.

Loepordiag to Chekraverki at al. (1982) the application
af 2 could be delayed by 40 days in both dry and wet seapuns
exlept in lHyderabad s0ils whnere 3J) days and in QRRL Suttasik
s0il upto 13 days delay were permiaszible in dry seasons to

get gpbiman yleld.
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chandrasekharappa (1985) reported that NPK fartilizer
in three aplits (50 per cent st planting, 25 per cent st 25
DAT and 25 psr 2ant at 52 DALY or in two equal splits vic.
at planting and at 25 0aT gould ylseld highest grain than
full basal applization.

ien ot ai. (1996) stabed that split dresaing of ¥¥¥H,
¥, P or Si epplied alone or in comblnationz inoressed greln
yields by 6 to 11 per cent.

Field investligations 2t Rice Reseerch Statlon (R23),
Monkompu, Kerala during 1981 Puncha seagen Lladlcated maximam
geraln yield with 33 kg ?EGS ha'l applied half as basal and
half at &é stage. HMaxdmum greln yield could alsao be recorded
in 1983 Puncha season with 45 kg P,U, ha™t applied in tivee
Csmplits vize ¥ basal, 3/8 at AT stage and 1/8 at SI stage,
but. none Of these resuics waé statistizally significant,
Tricls ae RRE, Honkomsu {1984} with threg somplen fertilizers
viz. 16427, 20¢2) and 17317327 revealed manimum grain yleld
in plots top dressed with 23:20 complex fertiliser comparsd
o basally derassed plobks. The podied analysis of data relate
ing to anokher £ield study condustad during 1964-66 inWsated
mspimam grain yield wihen the complex fertilizers were applied
3 Lhis khougn tho esulé was again not signifisant.e Turther
32

studias during i9086 using p”® revealed top dressing with

20820 ammophoa aplit at 22 and 43 DAP, top deessing of



apmonium sulphate and superphosphate st 10 AP and vop
dregsing of uras + guperphosphabte at aplits of 10 anﬁlaj
AP gave oeximan grain yleld theough not signifioant,
{Rerala Agrisuloural University, Research Repogt, 19283,
19$4. 1336, 1907 Snonual [Report, 1937),

Studies gonducted in different countries have revealed
that btop essing Of 2 was as goocd as basal drescing in
relation €o grain yvield.

Censistent insrease in yield of grain by P aprlied
st sowing or as Bop dressing 30 o 72 OA3 in Texas lhwve been

carted by Jones (4992). Ounes (1953
and Ramankutty and Vijayan {1987) woported the abaence of
any sigoificant dlffovenas lu yield whether phopphoris was
spplied before or ajter transplanting the orop.

Mikkeloen and Datrick (1238} suggested cop dressing of
P fertilizers approgimatoly 2«3 weeks after secding and
irmediately prior to flocding the crop for maximum grain
yvield in Sontiy Unlted Stat®se

Brosshaxt et al. {1984) from radlo tracer studiaes on

matheds and cime of application of phosphate fertilizers to
rize rexomnended single application of » alt transvlunzing
byt aot later then at the &7 giage.

reourdlng Lo Sahu and sahpos (1969) ths tima of applie

gation of phosphate depends oo the varletal ragponse. =0 L@l



indloa wice varieties and ho could not cobedn any gigole
ficent diffarence betwean the ylelds of grain due to
different times af 2 apolization.

in a soil having moderste P zupplying capacity, lerman
and Allen (1970) cbtained similaz rice yields duc to differe
ent dates ©f P applization.

Tho desirabilicy «f applying phosphate fercillizer as
basal during dry geason for maximum grain yleld and top
“dregsing An web gsason upto cne month after trans planzing
witnout affesting yleld has been iadicaoted by Satysl (1276)

*1 in swe aplice

Wi aleao £ound that applization 99 kg PZ“S ha
quslled the graln yield to that of asingle gpplizacion ag

basal., &garwal (1960) obsesved thet yields were similar

with & and X applied ag a single &r&agiﬁg ae btransplanting

or in two equal splits ab tansplaniing and as top dvessing,

Sizmond {193%) reported thabt surface application of

£ Zyxon trangplanting upto fcur weeks of ¢ransplanting showed

similar resyonse as mixing fertiliger with astil bhefore

transpl&nting.

Reseorch Jindings are 4lso availeble iadioating raduzte
ion in graln yield rvesulodng from top dressing of o fertilizor.
Geudies condusbed by Hitsul {(1964) 40 Jopan revesled
@t bagal applloztion of © gave boetter graln yleld than the

spilit application, Gimilar ﬁiaﬂin@& are also avoileble from

the works of Davide (196%).
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According to Mahapatza {1369) the timiny of P depend
on two facstors, viz., requirement of the plant and the
avallabilivy of soil P and rscomuended the deslgebility e#
basal application. @he<auparia§ity of basal application-:

of P fertilizers Sor maximum grain yield was also rep arcaﬂ
by khin Win et al. (197@% N T “ﬁ'T“.A_ngg'anz

} -7 _'V‘;\"r"‘—‘-“;ik_ E
subramcnian (1979).

SRy T Y

rrom £ield esperiments sonducted on rice on the feaéi-
bility of top dresgsing of é and X in gandy clay loam soilé
of Kerala, Cedrge and Sreéaharan (1571} suggested that '
nighest yleld of grain was cbtained when full quancity of
was applied at planting than as top dressing., Similar
£indings have been recorded also by Gopsl Rao {19723,
subrameniun and Morashan (197%) snd Ghirval et sle (1978).
Parrick et 8l. (1974) found that application of P at sowiﬁg
resulied in higher grain yields than when # wes applied
gour and six weoeks after sowlnge datyal and Srsemannarayan
{1975) concluded that basal application gave the highest
yiald and it dezlined when 2 & ;,liwatiﬁﬂ was delayed. |

Ascording to Choudhery and Uppel (1981), agpliﬂation
 0§ P fertiliger ﬁapemds on the variety used and found that
62 kg Py0q ha~t spplied in one dose at uddling was best L
£or ov. iIR-3 ani Jays. Raju {1968) noticed that split apﬁli«
cation of phosphate as single superphosphate reduced the i

yleld of grain over Zull basal applicatione



From £ield experiments to find cubt the time and method
of application of P in rice, Singh st al, (1987) reported
that applicetion of 17.% kg 2 ne™d as basal resulted in

higher grain yield than other methods of & applization.

V Influence on gtraw yield

The usefulnsas of top dressing of - in dncreasing the
straw yleld has been geporbted by many workers.

in Texas, Jones {1932} coserved that phosphozus arpliocd
at sowing or as top dress 30-73 DA3S gave asonglstant insrease
in the yield of straw.

Samad et ale (1936). . 4‘- C 7 . and Vijayan
at al. (1977) cbhbteined masdinmum yield-eﬁ straw £rom soil
apclication of 89 kg Pzﬁg h@'l as top dressing at 35 DAD.

The need ©of an adequabe supply of phosphorus Srom
transplanting upto hooking atage.ﬁer Cice was indicated by
Reyes et al. {1962},

Bhumbla and Rana (196%]) reported that spplication of
N, ) and X et mawimum tilleriay stage resulted in highest
yield of straw.

The supericricy of split application of £ as compared
to dun Basal anplication was reported by Bid (197)) and
Halapﬁ§:€g§73}. Howaver, Yogeswars Rao et ale {(1973) ztated

that application of fertillzer to IED=-1931 {(Sona) rice in
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three gplita through soil or soil and foliage increased
tie gtraw yield.

Chaudhary and Virmand (1573) condusted £ield exver
WEALI Lo study the uptaike and utilizeticn of ﬁ@rtiiiaefﬁ
and found that the dry satter vield was iongrecsed when &ho

wihvle < was applied at 21 DAT,

Aeearding tw Gugta ek al. {1373) and Rabindecs {(1275),
53 per cent ¥ Bpplied ab bransplonting sad 37 ey cont ab

illeping or ab threo weeks alier txaﬁgylanting resulilted
in maximam strsw yleld,

From grecn house experlmencs so £iad cut the optiman
time of application of P and #Mn, Handl and Handal (3197%)
found that, bignest yield of gtraw was obboins? whon O wag
applied at the beglaning of vegetative phase aﬂd,mn St
seproductive nhase,

Shandrasekharapps (1925) reported that zpplicaticn of
feortilizers in three splits (% at planting, % at 25 OAT and
% at 30 0AY) or in two acual 9plita viz. adt ploating and at
23 00T resorded highest straw yield.

Trials condusted at KOG, Hencompy, Yerala dSoring
1334~86 indicated maximun straw yield with Ffostarmvhog (23820)
applicaticn at 40 03, bubk was not atonificsnt.

Fany workers have cbtained similer yieldy of atyaw
from top dressing @x paogphorus whien aoupared b9 boaoal

applicationg,
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Venkatgaswarlu (1963) reported that thers was prastie
cally no signiflsense in yield difference in straw bebween
the epplications of phogphorus basally, befors transplontes
ing and immediatély aftar tranaplanting. Thea absonce of
any signiflcant difference betwesn the yields chtained Mue
to difﬁ_r&nt-times of applisation 9f phosphats was alac
reported by Haliy and sashoo (1963%), Ahamed {197)) and
Subramonian (1973). However, Katyal (1973) reported thst,
in wet gesson Lthe phogthate fsrtllizer oen be Seloyed upbeo
33 DAL without affecting the vield, The £iold trials
sopducked at ARE, Moncompu during 195183 lndlcased no
significent differenze in the straw ylields botween tho basal

and top dressed £ treatmenis,

s

Wowever, Doporis are alov avallabls indicating
raductlon in strew yield from top dressing of phms@h@rus;
Dovide (1953), Patrick and Goaiswad (1969} and Mhindin ot =l.
{1973) reporbed that basal applicaiion increased the yielrd
of padidy straw. Tha highest wileld of padiy straw obtainesd
by ths appification of entire quantity of P fertillizer ac

? o,

slanting rather Shan as top dressiny was reooske:d by Gooroe
v e e -3

b

and Sresdharen (1971) and Gopal lac (1572).
Gubranonian and Morazhan (1973) cbtained the highoast
yleld of straw frem ¥ end 4 treatments as bazel drassing

and N as throee way splitg.



Aocording to Hatyel (1978) and Ngju (1983) the split
applicetion of phé&phata as gingle superphospbate redused
the yield of strawv significently over Zull bassl applization,

shirval et al. (1978) stated that agplication of full
P and & a3 basal gave higher yvields of atraw and alszo Lound
that when hasal dose of 50 perw cant NPK wes gklpped but too
drgzsed through goil the straw yleld dsorszged signifloently.
frisls conducted at RRS, Monsompu during 1981-83 indicated

maximuen gbraw yield with 4% kg Féﬁs ha“i applied full basal.

VI Upteke of phoschorus by rice in relstion to time of

guolication of phoszhorus

According to Dastur and Plgards {(1234) and Jazcdh {(1953)

A

2 was usefyl not caly in the esrly stages ol Asvelopment but
may alsoc e utilized at later stages of qrowth of rice plant.
Mitsul (1955) fournd that during initial arowth stages,
the 2 uptake by plant was morse from basally osplied phosphaze
as compered to its later applisation. However, vien D was
applied at loker stages of growth, the uptaks was more than
that £rom bazal Creatmsnt bud no influvenze on grodln yield was
acticed, Hishigakl et al. (1958) and Maung Hya=Thaung (1969)
reported that the youny rica plant after tranoplonting
depends largely ca easily available I o water scluble I
Kasai =2nd Aszadas (1359 ag,b) noticed thac zice plant

sontlnues Lo take up P €rom the s0il evoen after bovt staje



put ¥ gbsorbed after flowering accumalate in roots. Mitoul
{1962), sSestharama Rac and ¥rishna Rao (i961) =nd Reyes
(1982} also reached at the seme conzlusion and stressed the
need for en adequate supply of 2 2rom transplanting o
booting stage. However, Patil ot al. (1958} revealed that
single applicstion of P upset the dbalanued autrition of
aierogen and phogphorus and vesomnendad split applization
of P in amall cuantity at various growth stages.

) . - Mahapatra (1959) én@ Mahamed
All and Mozazhan (1973) stated that due £o higher uptaka

of P durdng £he eazly‘ztagas of growth of rics plant, basal
applization ©f P has 8o be praforred,

According to Ishimuka {(1967) phosphorus is absorbad
£rom the begianing of early tilleving, beyond waich tho
absorption is sliaht or absent,

Tuneya (1961} put forward thc theory of nutric-
perdodism dn rize, and ascordingly, nitronon aaeded et
sarly atage, P at tillering and K at ear formation stage.

Yrom the results of the field experiments using
radloastive phosphorus, Broeshars eb al. {(1964) resomended
the applicatﬁcn GL phosphorus az a single dose at btrong-
plenting sod 483 application sﬂ@uld.nat be dzlayed beyond

the pogiod of tillering.
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Ehumbla and Rana {(1963) reporeted thabt appllisation
of © at maximam tillering stage resulted in higher 7 content
in grain than the later paricd of appiicacion, which showsd
higher ? content in straw.

fatnalk et al. {1945) resommended a single application
of entire P at £inel puddiing due to the fass that the later
applied 2 even though inorcased tho uptoke is aoh very
effective in increasing the grain yield.

The highost grain phosphorus content sezorded by
gingle appiization of P as L&asal wog reported by Chandrasexaran
and Raj (1963). iatnalk aad denda {(1963) £ound that the
absorption of nitrogen, phosphorus and potazssiuvm by HYW of
rice became vigosius immediately after tzanaplanting and
sontinued almest upto Zlowezinge

Jocoridiag to Setm and Sahoeo (198%3) wop dreasing of
vhosphate resulied in a lower upteke of nutrient. He coacluded
that phosphosrus absorbed during the eritloal greuth steges
pf arop ls adormate for produsing optimal grala yicld.

Dav et al. (1973) fonnd that, Jdward wvarieties of rice
absorbed more P £rom the appiied ferniliser st maximun
Lillering atage. |

subramonias (1979) and Gopal Rao {1372) dbtained highe

est P content in grain Zrem basal epplication 0f phosphorus.



Tepman and Allen (1972) zongluded that the late
cplied & wog readily ebsorbed by rice but not eifestive
in increasing the yields, However, Badanur snd Veaksta Qe
{1v73) abserved that wnile the appllcstion of P increased
tie availsble P coatent ©f zoll, 1t desreased the & galura-

tion percentage.

Ausording £o Huthuswany et al. (1973 z), half o the
total requirement of P was abaorbed between ¥I and flover-
ing stages and sbout 3/4th of 7 waa traaslogatad o gred

Bhardwai (1974} reportoed that She delay in P gpplie
gaticon upto PI stage would result in insuffilcient recuive-
ment o2 Pice for the slemwns, However, Guptgiilé?ﬁ) nobad
that wien © wag applied in two splits (5 at transplanting
and 4 ar tillering) the uptake was maximam,

Chowdharl and Virmsni {1973) chaerved o betier
utilization of fercilizes P whon aprlied zs monozzlcoium
phiosphate at 21 ST,

Lav et al. (1978) Zrom p32 experiments reported high
uptake of phosshorus by rice plant (13.91 kg‘ha'l) when »
was top dressed at 14 T compared to Ltz basal ap:lication

(13.61 kg ha™2). |
fali and ﬁutty {13768) noticed increased P content from
14 to 42 24P and slow 2 absoxpidon in the early gtages and

ratayded duwring leg ohasc.
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De Datta {1978) recomended late spplication of »,
but nob latew than abt the Cime of AT. Lwgording €0 hdws
early spplization of ¥ iz cseentisl for root elongation,
while 2 applied durlng the tillering stage 43 nost offl-
slently utilized £0r groaln prolusiion.

Hamlams et al. (1973) Zrom lsotoplz studles on the
ferciliser effisien: oy on rize, acted that D ypbale wasg
not affacted by time of application of fertiidigzer,

— Zatyal (1973) reported that P in the plant wes higher

1Z Ethe fartiliser was applied 30 A0, liowever, late

abgorbed P increazed yleld but less then ths early abgorbed 2,

Rebindra {1978) applied phogphate & 59 kg ha® -1 o

rice arop and found that the » 2ontent of leaves in the

$

solit applicetion (! bassl + %3 tillering) treatment was
highar when compared to singio application sreatmeni {(full
baszal) and no ¥ zontyrcel. He also noted that the P G@ﬂﬁ@ﬂw
of soll and P gaturation psraentage were lowast in the
aontraol and were highest dn She twe split brestvents. The
Pefisxing capacity was highast in the control anl lowest in
the two aplit treatment. MHandl and Mandsl {1979} also
noted hignest lavel of P oonbtent 4in plant when 2 was gpolied
at the beginning of vegetative phase,

Chakravorti ot al. (1982) ”Qﬁﬁuﬁtﬁ srials oa split

applization of superphosgphato in ﬂr° Baasan as well ag wal
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saason and conzluded thet recovery from goil of applied 2
generally decrescsed with increasing deley in its arplica-
tion after traisplenting. s resommeanded thas top dressing
of P may be done within 10=39 ©3% in a P deficient soil

for maxioum reacvery of applied 2, and in solls having
moderate P supplying sépaaiﬁy. top dressing mey be delayed
upto 30=4) DA, |

faju (3%83) Zeund thab, apiit application of ¥ fertie
lizer 3id not increase the 2 uptake sompared to basal
applicetion. Tho percentage of P derived from the fertili-er
and the persentage of 2 usilizgbion were highest when shoge
phate was epplied s Al amcenium phosghate (D49) in splits
wirich also gresulted 4a significant redustion in soil o
upbake, F2om pob oublbure seudics he alass found thet 2
abhsorpticn took place evea at later stages when applied ag
Lop drossing and theb, less P was sbsorbed from basal deoose
than from bop dressing.

Reju (1983) usiag labelled P applied in two splits
vize. hall as basal and helf at 53 OAT found 4norossad
uptoke in groeln end skrow compered Lo 4Lts application et
vransplanting only. he fertilizer P and oodl 2 uptake
velucs wore higher in grolas @han in gtrov. f&r@uﬁﬁ the
alternnte Bagging Lecunicee ho also revealed that, groater

portion of bDasally appllied P was reteined in tho sbraw than



from the Sop dressed ¥. Venketeswars Reddy (1968) recomuaaded
chat for ricc, split applizasion (% at trensplanting 5 a%
tillering) of P & 63 kg 2.Ug ha"? as DAP resulted in its

higher utillizstidn.

VII Effect of somoined semlicstion of M and [ oa rigs

-~

growsh aad yiold

seversl ssientists have ronorted that agplication of
nicrogen along with phosphorus would enhondo tha plant
uptake of phosphorus, iitsul et sl. (1961), Jasex {1962)
and Mant snd Purnepragascher (1553) reported higher wtille
wation of ¥ whon spplisd aloag with J and K.  Simllar roso
a~d
was reportad by miﬂﬁh and Bherdwaj (1373}, dlexander et al,
{3974)e
The bhetbter fawuvﬂry GE ﬁﬁanthr Lrom amnenios Bhon
from superghosphate by rice was attributed to lesser reaztion
of phosphate ion with scdl oolliedded sswples wog moporiel
by Fanse and Jhansa (1984) and Ingslsied and Yarman (1367
Aamerdlng o Royohoudhari (1965) ammonium phosthate
was bobber anony cwumplex Zeridiilsers in ity ressoiss 4O wioe
arcs. Vashhanit and Rao {1963} wers slpo of ¢lio sawe View.
cahu and Lenke {(1968), HMahapatrz {1363) end Ittyavireh et al.
(1979) hove reveslod thob the Teaponse of riec L0 P uas Rt

without # and it increased in sonjunction with nitrogen.
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watta and Venkategwarlu (1968) remarked that ammoaium
sulphate was found to increase the & availability when the
7 fertilicers were mixed with it,

Riley et al. (1971) groposed evidencas for the presencs
of zromonium icna around the root surlace, whizsh ~auld inoreaso
the uptake of phosphate anion by root o;l, pgahably>ﬁuc &2
the involvement of exchangs of armentum loa for hydrogen
“lons, which could make the soll asidic near the root and
raise the aunceuntration of phosgphats ion 4n &he ook vicks 128¥.

Gupta et al. {1672) zegpocted the higher uptake of Zav

3

by Ghe erop sonpared to other phosphatic fertilizers. e

haelieved that the effloienay of these fertilizers are influe

enced by s0il pil. iIn alkaline soils of pH a 8,2 single

suparphosphats {(8L8) was superlor walle 1a asutral solls of
o= Tal, DAF was Lothol.
Ihe low efficlency of single superphosghate somparsd

£
o
&
%)
Pt
'
s
2

to amwonium phosphate or Dal was seportel by ol
{1972).
Mohamed ALL and Morachen (1573) aoted that & upteke
insressed from She ammonium mulpnote Lreaced plota,
hacording to Bhattasharya and Chatterjee (1573) avpll-
cation of 2 + s aided early tillering, anl early tillers
nave mors panlole Leariny tillevs, more £illed spikelet

per paniole ani higher test weight then late ones.
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EGJADHK’”; (1980) from £field experiments with NPK
complex fertilizsrs found that, maximam grain vield was
civtained by applied WPK O 127 kg N + 117 kg 9205 v 110 kg
Vzﬁ ha -1 in two gplits of &7 per cent before ploughing
and 33 per cent as top dressing.

ﬁhinéa and #atil (1982} conducted pcﬁ trials with
rice with 4 alone and with @ and X in diﬁreranc forms and
found that applisation ¢f ammophos gave the highest ylells
and hiqhe;w uptake of anlcrogen followed by ammoniuvm sulphate
supsrphosphate. e alse noticed that amnophos (23322) was
guperior over stralght and mixed fertilisers vhideh wmight be
Gue to itz gromular nature, waber 301&&1@ form of ¥ and
 ammoalacadl form of nltrogen utilized by rice.

Raju (1983, 1985} found that split application of
phosphate as Dad pxéduaeﬁ wore doy matter yleld snd uptake
over the bamai & plxbauiaﬁ while, 9pllt applleasion of 54°P
raduced the Sy mabter produsticn aad yleld over its £ul)
masal agpiication which waa attributed Lo more intimate
assosiation ef.&ﬁ; ion,

shatva and Sahe {(1984) studied the response Of high

yielding dwarf indica rice to &iffer@nt souraes and levels

of ¢ fertilizers ond reporcted that amwonium phosphate loduesd

more vegetative growth and grain yield in rabl season, than

suzerphcapbats and nitrophosphatee.

‘i.,
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MATERIALY AND MEDHODS

The preasant £ield study was undertaken ko find oult
whether top dressging of gé@ﬁy with two sourges of woater
soluble phosphatic fertillzers vizs. supsiphasphate, ammophos
and thelr tioe of spplicstion have sny favourables effecst om
the yield of grain and sgtrav and also to obtain a sultable
conbination ©f Eforms of F £0r basal as well as for Sop
dreggsing of peddy. The materiels used and netholds Lolliowsd

for the experiment are preseated belows
MATERIANG
2. Lxperimental site

& field exparimant was sonduzted in the wetlands at

Palapnore ares aituated on tho wester: side of Instousclioas!

bt

rarm, uallega of hgrisulturs, Vellayaad,

>
be Croppdng nkatory of the Zield

The QXQ&rithﬁal site was uwnder & bulk orop of rice

during the previcus Ltwo s2asons.

Qe w0LY

The socil of ths excerimental site was sandy clay leam
in cogture end enelysed to medium & oeonbent, The reprsoei-
tative soll gample was collected pricr Lo the spplicalica
of fertllizers and analvzed for physice-chardaal shopantori-

sgias. The datas ere farnisihed in lable 1.



Table 1

Physloo-chamical sharscteristics of she sofl

Ae  Physical characsteristiocs

1.

Particie aime distributios
a) Coarse sani {per neat)
b) rine sand {per cent)
@) &iit\ﬁ:@ﬁ et )
d) Glay {per cent)
Pexbursl olass &
Sulk deasicy (g ma&il
Facticle dzasity (g aa~dy
Pore spece {pes cont)

Yolume expansion on
webtbting {per cgnz)

water nolding capasiby
{per ceni}?

o

a

2
FN

Zandy clay lc

a5

e

L ¥3

i.62
289
82047
423

3353

. Pobal

I 1 Py -
, wOESEL

Chemicel oharasteristics
ph

Electrical condustivity{dss

- Urganls matter (per cent)

nliregen {por cent)
Yotal phoaphorus {por cent)
wobassium {(per gent)

availeble altrogen (kg ha™ L}

wd

)

avallable ghosphorus (ky h&m33

 availeble potassivm (kg ha~d)

Ex@hamg@&ble calodun
{ma/1905)

Sxehangzable magnesiom
(50133}

Cation ewtchange gapasity
fe mollziky™ ™ of golll

L33

L 24

L 1]

#3

&y

€5

23

KZd

5.50
3203
298
P

e 33

Fal2
165,59

P
8
®

W
S

&
fa%d A
&
[ £h1]
G

F

P35

oo
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da Soason

“he experiment was conducted during the Mundekan
{gecond crop) seascn of 1985 EFronm Septesber 1280 o January,

1933,

2. Variety

o

The rice verlety used for uhe study was Jyishi, whish
iz a H¥V having a duracion of 119=125 days. The kernel has
red 2olour and hedng an acoeptadle vari@uy Lo farmers. It
iz widely cultivated in derala. The seeds for Lhe oxn
ment wego procured from the dgricultural DJevelopawnt CEfiau

£t Trivandcum.
L Teartilizers used

The fertilizers used for the ewperirest voere ammonium
sulpheSe analy:linyg o 205 per cant ¥, fastimphos (Auwosium
phosphate sulpbate zomplex manufaoturel by FAST) Anelysing

¥

o 2J.0 per cent H and 2049 per osnt 9205, saperphosvhats

analysing to 15,9 per ceat P.0. and Muriske of nEhash 89,3
per cent Kzﬁ.

METLHGDS

8. Jdreatments

i

AL the Broatmonts egosnt <y {aontrol) reseived a
-y

unilorm dose of H, 2 and 1 at $9:45:4% kg ha as per the

Pachage Recomuendation of the Nerala Agriculiural Univarsity,
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The treatrent fﬁ received only & and X at 93 and 45 kg ha'i

raspestively. Hitrogen was applied to all plols w3 ammeniﬁm
sulphate, Uho P troabtments wege given as faztomphos {which
also sserved az an additional source of nltrogen) and single
superphosphate, The nitrogon requirement in the factomphos
treated plots wos met from fsctomphos as woll a&s feon mnge
nium sulphate. Ffaotomphos (29% 8 and 29k Pzas) used in this
study iz chemloally ammenium phosphate sulphata, Hditrogen
and potassivm were spplied in two splits, s doze asg bassl
and ¥ at panicle initiagien (?i) stage. Fhogphorus was

applied in plots at differant stages a3 ger the following

achedulas
©, = Cemepol {no phosphorus)
rg - Full ¥ in the form of superphosphate as basal
T, = Full 2 in the form of 25:20 complex {factomphoa)

W

a3z basal

ﬁé - Fuld 2 in the form of factomphos top dressad at
active tillering (AP) stage (2% oni)

P, = Full P in the form of superphosphato top dressed
at aA?

To = 4 P basal as superphosphate +’ P at AT as
superphogphate + %°P at panisle inisdacion (812
&3 superphospghace

i

2 = % ¥ basal as factomphos + i P at AT as factomphos

«3

+ 9 & at 2L as factomphos
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T3 = % P basal as superphosphate +f P at AT as
Epntonphos + 4 £ at 2L as fastomphos

Ty, = 4§ P basal ac faztomphos + % P at AT as
supzrphosphate + § 2 at I as superphosphate

%

31@ « I P baszl as superphosphate + % P at AL asg

faatomohios

Ty ~ ' @ bssal as swerphosphats ¢ % P at Al as
superphosphate

T,, = s P basal as factomphos + i 7 ac AT as
superphoschats

4

13 = 4 ¥ bassl as factomphos ¢ X 2 at AT as

ki
i

factomphos
b. Design and layoul

The experiment was ladd cut in a Randomised Blook
Gesign with 13 treatments with three replications, Tho
layout plan da preented in fig. 1. The gross plot siaze
was 5 x 4,5 m (net size € x 4.1 m) and there were a total
of 32 plots. The spacing followad for planting tize seode
lings was 20 x 10 oma. Two yows a&ll arcund each plot were
provided as border rows., Leaving the border row, the next
row of plants was considored as descructive row 0 ensble
tha collasction of plant sample at intesvals to £ind out
the doy weight of plant and for chenies) analyals, fhas

the nel pLlot size was ¢ 1 €0l



FIG. 1 LAYOUT PLAN

ﬂ\_ll
—
—

T T,

12

SR A e

2 i A3

PLOT SIZE: 5X45 M

19 7 u I




Ca
o

Se Detalls of cultivation |
i) Land preparation 1
ﬂuéssryz The mursery area of 39, n® vas ploughed _m)i.l

and ralsed beds of 1.5m width and 1Scm height weve prepared

 with drainage channels in bebween. spronted sesds wers |

broadcasted uniformly 2nd irrigetion was commenced on the'

£iieh day after soving (DAS) mnd there after a uniform kﬁgé'sth
i

of Sci water level was maintainad, , _ !

_ Malin £ield: The mz.r; field was ploughed twice, 1<Wefi_s-
1led and individual plots were laid ous, with bunds of .3:&@"3
width azound esch plote MHein and sub i:rigaticnndrainagei
channels were provided for each plot. Individual plots wg-;ére
agaln puddied and perfectly levelled. Cowding was np@ltea?%
at the rate ¢of 5 & ha"'_" and wall incorporated into soil. I

i1} Applicetion of fertiliser

i

|
A quantity of 45 kg § ha"® and 22,5 kg K,0 ha"l wera

e
applied as basal dose to all plots as per Package ’f*mm:i’-
tion. Phesphorus w;ras applied in the form of su@emhﬂsghfaw
and factomphos aa. per the treatments programmed, First t0p
dressing vas given at 29 DA corresponddiny &g AT stage am:z’i;;
second top zﬂreséaj.ag vwaes at 40 IJAT eurrespoanding to 5I staq;b.
iiil} Transplanting and matintenance |
Pwenty days old healthy seedlings were uprooted fxtom;

the nursery and transplanted in the main flols at a apar::i.m'é;

\‘ R !
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of 20 z2i3 om with two seedlings per hille. Gap £1llling was
done within five dayo wherever necessery. A water leval

@f fe5em was melntained indtially and later ingressed to  Som.
ivy Plant protection

All piots wore hend weeded twlce viz. at 20 SAT ana
3% DAT. Ekalux, Dimecron and Hinosan wers sprayed ageinst
leaf reller, stem bhorer, gell midge and sheath blinht roge
pectively during the tillering stage of the plant, llotacid

was sprayed against rice bug ab mllky stage.
v} Harvest

'Tha grop was harvested after 120 days of duration.
About 20 days bedore harvest, the field was droined. The
border rows and the remaining hills of destructive row
were harvestad first from esch plot and romoved. The aet

plot arsa was then separately harvested, threshed, olsaned,
gun deded, winnowed and grain yleld at 14 per cent molsture
was rezorded. The welght of sun dried straw - wma alse

ronoriad.
Biomabric dOservations

Biamstric cbservations were recorded as suggested by
Comaz and Gomez (1984). One aquare metre area of plants
wag marked out An each plot end set apart for taking the

£0llowing cheervations.



o

he Crowth characsters

Groweh oharazbars sush as height of the plant aad
murber of tillers por sguars mebre wers resorded at three
stages viz. on 20th DAR, correspending o astive tillering

3"‘:&{_}&; at 35 D-Lp aﬂi au :.lame;f:q

1. Helght of plant

Except at hayvest the helght was szasuered Srom Lhe
base to the tip of the longest leaf. At harvest the helght
from base o tip of longest panlcle wag taken and mean
neiohtc 02 5 or 13 plaé 8 expressed in centinetre

2. fumber of tillers per mé

The tiliers from the one gouare wmetie eres in eash

plot were scounted st different stages and yescrdsd.

3, Hry makiter yleld and uptake

The total P uplbeks abt different stages ware cbbained
as a produzt of tha content of this nutrient in the plent
aad weight of dry matter and expressed kg ha“ia at 232, 35,
45 oDn? and at harvest. The first three stagos corresponded
to, prior to top dressing ab AL, 15 days afier top Avressing
at AT and 17 days after btop dressing et P stege. ¥For the
estimation of dry matter yileld {(29Y) st the spesified
pericds, five sample hills were uprooted from the destructive
row, washed and sua dried, the samples weve oven driad ot a
temperature of aagggc to constant welght and dry matter

profuction was salcoulated and expressed in Kg ha 1.
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Be Yicld attributes and yisid

The plants get apart for taking biometris ohservabions
were out and the following cbservations were rezcrded as
sugqgested by Gomes end Gomen (3934),
1. iunber of paaloles/md
s lumber of £illed graing per paniclc
?; Humber of unfilled grsing per panicle
4, VYneRszad grain welghtc
3., Grain yield: The grain yleld was rocorded from
the net ages at id Der seni molstors and orpressed
in kg ha”t,

De straw yields The ptrow obhiained from the net plob
was uniformiy sun deied, wéigh&ﬂ and expregse.l in

kg h&al .

Ge Ghamical analysis

The plant sasaples collsoated

”

b varicus stagas ag well

X

as grein and straw wore deied at ﬁ&iﬁgz, ground 4R & pomEge
iain morzar and uscd for chemical analyvsis.

a. hitrogen gontent and uptale

The aicroagen content of gamples wos Jdetermined by
moddiied micro-kjeldahl digestlion methed as suggpested by

Jackson (19867}
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be #hosphorus content and upbeke

Py

Phosphorus econient of bhe piant gample wag debormined
CErom t#i_gt:l@ asid extrast (9:241 = M.Ja aiig;ﬁfﬁ 4 &3%3'2,@*? v in
an aliquote of the extrect, phosphorus was cobimated solovie
metrically by the vanale molybdate phoaphoris yellow aolour
method in aleric aclid system. The yeliow colour was rasad
in spestronic 2000 &k o wave lengbh of 470 mn (Fusksen, 12677
The ghosphorus concentration thus ostained was muliie
plizd with the SNY at the rospostive sitages and untakoe of

: o S |
rhogphorus canputed and expresged az kg ha .

Se Content and uptake GFf potassium

-

fotgssium contont af plandt somnle wos detoodaed fzon
triple acid extract of plant using Ferkin=-Llmer Atomic
Arsgrptlon dpestrophobomatar, Hcdel 3350,
e GDLl mnalygis

Representstive soil samples were collected fron kho
inddvidual plobs prioy to plaanting, olr dried, noudered with
& wosden mallet, sleved through o 2ume sleve and stored for
ehenical analysls.

1. Uechanical enalysls

he meshanical composition of soll was determined by

Internstional Plpebte Method alimr oxidatlon of orgsnds
£y

i

: d 4= 3 erirs mgs i e . § Tl e e ‘ =
rmatter with hypdroyen peroxids (Slper, 39567),



2« S0Ll reaction

he 5oLl pi was measured 4n & 182.5 seilewster
suspenalon wainyg ferkin-Biloer ph wolt pif mft@f with a

cumoined glass-refergnze eleatyodes,

The spesdific confucbivity was determined in 1:2 seil
water extrackt using Blico Scil Sridge and the velue expreasssd

i 8% m T.

4. Caticn Exchongs Capasicy

The Cation Exshange Capscity (CE3) was deberminsd usilsny
noutral normal amnoalun scetate (&eaasmm; 1273} ani expressed
in Cmﬁliiﬁkﬁ”la

o

Se *hydzeﬁl sonsbants

Thase vwere delermined by the methed of leen=lazzicowsikii
{Wpdghns, 21938).

Ho Crganico carbon

Cfganic carbon was estimated by the Halkley and Blask'u
rapld #itration nethod veing Aphonyl acins ag daloabor

{Jazkaon, 19730 and axprossed as peroontagea,

7. Tobal nitrogen

2okal altrogen sbatus of Uhe soil way ewaluated by tho
Mioro-sjcldanl digestion and digtillasion mechoed (Jazkson,
i973).



2o Total phosphorus
Total phosphorus was determined by Vanadomolybdo-

phogphorle yellow colour method (Hezse, 1971).

— 3. Avallaeble nitrogen
Avallable nltrogen content of soll was dstermined by

alkaline permanganste method (Subbiah and dsija, 1956).

13. Awvallable phosphorus

Available phogphorus was estimated by extracsting the
soll wich Bray No.l extrase (0.92 ™. HH.F and 3.025% 3. 471)
and there after developing whloronolybdlc acid blue colour
and read in Spectronic 2390 Spestroplictometer at & wave

length of 663 nm (Jackson, 1973).
11. Sxtrantable bases

2) Availsbla pobassium

Avallable potassiwn wes estimated by neutrel normal
amnoniunm acetate exbraction method using ferikdn~Llmer Mogel
3930 Acvomic hbsorption spectrophotometer (ALS) and the
spectrun of absogpbion was debermined at a wove length of

422.7 am (Jackson, 19373).

bl aAvaellablo galoium

Available zaloiun vas determined by neuwhral normal
apponivm azetate method using F 38353 Atomde Absorption
spestrophotometer at a wave length of 422.7 am {Jackaon,

i873).



@) Availsble magnesium
avallasle maginesium was estimabed by neutral sormal
ammoiium aretate extract method using P 3232 ARL at a

wave lengbh of 288.2 nn (Saskson, 1373).
Parlodical analysis of soll samples

Soll sémples Wwore collected IZrom ezch plot, & 4dfferent
stajeg, vise prior ko basal dressing, prior Lo Sop dressing,
i3 days after top dressing and ab harvest, These sangles
were analysed for aveilable F as per the method descorihed

eaxlier.
Statistleal enalysis

The data gonseated Srom the £lald expsrlnont and
leboratory atudles were analyassd statisticelly by ARNOVA
technlque and the resulis wers interpreted to arrive ak

canclugions.

ke correlationa bhetween the soll propegsties, graio

St

Pl

13

1d, straw yleld and plant phiosphorus sontons ware worked

cut o find out thelir relationship.



RESULTS



The observaticns resorded at dlfferent stages during
the field ewperiment to study the effest of top dresslagy on
the growth and yvield of rice using two water golubble forms
of phogphorus, viz. superphosphate and factomphos, after

statistical treatment are prasented in this Chaplter.
Biometric odbservatlons

The blometric chservations on @rop growth recoxded
quring the three sampling pericds viz. prior to and aftex
top dressing at AD stage and ab harvest waxe gtatiskically

anelysed and the results &re prascented bolow.

1. Plant hsignht

The mean height of plants was reszorded just prior to
top dressing at sctive tillering (A7), 15 days after top
dressing st &7 atage and af harvest. The results are prregenbed
in Table 2.

Resulis on mean plant hedght recorded just prior €O
top dressing at active tillering {al) st&ga indizated no sigale

73

€icant difference among the variocus treatments, na planc
neight varied between 34,90 cm in Tg and 37.27 cm in Tﬁg

“he mean table partainiag o plant height moasarad at
lﬁ'dﬂys after tep dressing of yhosphorus at AT stage indicated

sionificant Qifferencee. while the neloht varied bastwean
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Table 2. !Mean plant height {om) as influenced by baasl

and top dremsed P treatments

. Béf@r@ vlS days after
Treatments top dressing top dressing At harvest
at AT at AT
2 35,23 43.53 68.12
e, 3490 43469 63,77
Ts 37.10 49 .27 0 T3.93
TQ 35.77 55,23 83,73
Ty 36,70 53.59 71.97
Ts 37e27 49,62 62,23
2, 37.17 ' 56037 69.2)
?8 45,89 5727 T1.77
Tg 36333 53.22 71.47
Py 35.47 57,77 71,97
Ty4 35.40 45,50 68473
132 36,33 49.13 6932
?13 37,13 59.69 7249
¥ 122 9.55%¢ 1,39
NG 13
oD | - B a.83 -

*¢ Significant at 1% jevel
M3 Lot significant
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43.5 cm in P, {(control) and 59.86 ¢m in Ty Us basel factom-
phos end 4 top dressz €astomphos), the trealbments Teqe T@, fa
and T7 whish received bop dressing of faztomphos elther the
entire dese or in splic dose were found o be sindliar and
superior to che reneining treattmentz. Tha bop drogsed treate
ments of sﬁgerphuﬁphate and full ¥ basal breatments OF supege
vhoasphate an well 82 fasztomphos were on par and warse muperior
Lo the conbzol.

At harvest tha influente of the vsrious treoastments on
plant height was not sigrificant. The plent helght varied
between 63.10 om in the cantrol and 72.40 om in Ty4. It can
be seen in tho Table that the treatment ¥4, has influenced
the plans hedght ab sll the threo sempling stages studied
though sionificent Alffersnce cauld be chserved only ia the

gerond stadt.
2« umber of tillers

The Jasta on She mean nurber of Cillers poar scsusre metro
dhserved ot asztive tillering, at 15 days after top dressing
at AT and at harvest stage are presested in Table 1.

The megan tiller count per spuare weirc resocded just
Pricr to the top dressing ab AP stoge was found Lo vary betueen
323.83 in the cunbrol plet and 3$2.97 in the trestment ?13,

folloved by Ty, with 353,33 mr&”:‘w with 353.93 tillers.



Peble 3. Mean tiller count per sguare metre as influenced

by basal and top dressed D tresbtments

Before 15 days -
Trestments top dressing after top At harvest

BT A Aregaing ot AL -
?1 323,33 31557 338,67
Tﬁ 245,67 2158.33 383,33
2, 328,33 366.23 390, 33
T‘ 335,33 333.33 283433
TE 343 3D 326.87 85,30
T& 38037 343433 371.67
T7 343,33 363,33 393,33
TS 345,59 a51.67 A35,87
Tg 383.33 . 343,33 - 273.33
Ty 355433 411,67 501467
311 345&93 333‘033 - 471.33
3 Ny . 2 3 £33 01y
1‘12 355@\33 | 3«98033 453,23
T13 36%.048 413.33 514,17

¥ 1 . 2.G7* 13,164+
ap - 54438 58,24

* gignificant at 5% level
*% gionificant at I level
85 ot significant
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However, no signifigant difference among treatmentsa could be
naticed at this stage.

with regard e the number of tillers at 15 days after
top dressing at AT, the data revealed significant dlZference.
while Ghere was no signifiaaﬂi Mffearence batween the twoe
spilit trestments and the full basal treatmonts of &, the twoe
split treatments periormed betiar. The treatmont Tia which
received factomphos Zog basal ag wall ag for top Jdoossing ab
AT was found to profuze the highest tiller count of ¢13.33
per asguare metre fLollowed by’?la with 431.87. The lowest
value (316.67) wvas rezorded by the control. Fhe treauments
Txa' Ti@'.le‘ Til‘ ?3, TE and T7 were on par ani were
superior ta‘Tg. ?5.-?9, T%, ?5 anﬂ‘ri whlch are aloo similar,
The three«split treatments profuced legsgar tiller count
sumparad B0 full beasal F treatments and the performance of
Zull P top dressed Creatments ware_still lowar.

At harvest stage 1t was nobiced that bhe twoedsniit
treatmants irrzeaspective ©of the covbinaticon of P sourzens
resorded similar nunber of tillers par square metre and were
surerior £o the rest of the treztmsntz., ALl the remaining
treatments axzent control were on par asd signdficantly
superiar te the rest of tha treatments. &1l the remaining
tteatéanﬁs exsept control were on par and significantly

superior ko the control. The highast value was reterded



by Tyq (314,17} and the lowest by the control (336.687). Th

£

periormanze of basally appiled P was bettar when comored o

the conirol and was significant.

Yield Attributes

l. Hamber of productive tillers per sgquare moboo:

The mean values of the number of productive tillers
er square metro are presented in Table 4. ‘
- ¥rom the Table it ;5 clear that, in gene:&lelfop
dressing of phosphate fertilizer st vardious growth stoges
of moe glven in Uffercnt éembinatiOﬁa.signif'gsatly inflye

enced the productive tiller aounts. The trestac 2nts Tyq U0
ng. which recelved top dressing of phosphate fertilizer in
Swoe gplits vize half basal and half gt AY were superior o
the rest of the trestments and were On [PaT. Th@‘tfaatmeﬁﬁ
13 produced the maximum nunber of productive tillers per

square metre (491,486) fﬁll@ﬁ@ﬁ>by'fza (£76.86) and tho least
value was recorded by the congrol (271.66). The full baaal
tr@h;@an B ?ﬂ snd E? were on par with the three split btroatw
ments of G basal + % ak AT + 4 at 2I, viz. Ts, L., Ta and ?9
and slso with She aslngle top dressed P treatments.

2. Length of panicle

The data on length of panicles 2s influenczed by »

application are preseated in Table 4.



It was observed that thz length of panicle was nobt
signifisantly affected by any of the treatmeats. Phe magi-
mam lengsh wag rezorded by £ €18.41 am) followed by ‘Ei‘j
{18,33 om). 7anicle length ramged.between 18041 om and

1707 om among the Lreatmentd.
3. urmber of £illed grains pev panicle

The data oa the 1maan numbaé of £illed graips per
panioie ara-givan in DPeble 4.

significant difference in the nurber of £illed graing
per panicle could be n@timed;?f@i&-tﬁﬁ;gﬁi%giE:iﬁ;i€§a§t$¢~
showed petter performance gver the full basal treabisents and
threa=-split treatneats snd vere similar. The conkrol and |
full top Jdreszed o treatments wMch gave significantly losser
£illed grains per panicle wece sll on par., The number of
£illed srains per panlela ranjed betwssn 46.00 and 67.37.
The highost mean nurker of filled grains par pan wbta wung
reczorded by Tyq i67.3?§ followed by 7, {£3.27) awi Tyq {63.33},
while Ghe fully top dressed 2 troatmenta, ‘T5 and $4 recorded
monn velues of 542 snd 52.40 reapectively. The coaszrol
treatment prodused the lowest number of filled gralns per
panlole (16,92) and was sigrificant.
4, Mawber of shaff per panicle

The daba on the maan chafl content per panizle as

influaencsed by phogehate appliﬂatisn are presantad in Yeble d.
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Table 4, Effect of treatments on yvield attributes

Mean values

Treat- — S
mants anber Length  Husber Humber  Thousand
of OF of £illed of ohaff qgrain
productive panliole  grainsg per per wvaight
till:§ per (cm) panicle panicle  {q)

é; 278,66  17.07 46499 26,86 26.7)
2, 353,33 17474 61417 19.45 25.49
Ty 353437 1746 5292 1793 29,45
T, 335,02 1761 52447 2330 25,49
g 308,33 10,11 54429 24,57 25499
z 326456 18.26 57,70 23,29 34.39
T, 343.33 17.5% 57412 23,13 24.3)
N 345433 17.35 56.37 22.56 25.17
e 343,33 15.26 53,97 22,79 25.45
= 7565 16.31 63.27 1542 25436
44 465,66 17.21 51e47 15.96 25436
Ty s 4603433 16,10 653,03 15433 25443
T4 491,66 18,42 67,47 14,67 25.75
z 13.65%%  1.83  1.47% 3,039 1,29

co s8.83 @ 13.33 5456 88

* Liguificzant at s level
#& Gigalficant az I level
B3 ot significant
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The data ¥

aveaisd no shgnificant differenco in the
2haif content between the twieuplit » tr&at@énﬁg and full
bhasal trestments. licwaver, these treatmenss were signiidie
cantly superior zompared to the rest of the treabmenta,

The chaff content varied botween 14.87 Sor the trestment Tza

which recelived factonphos for hasal as well a3 top dressing
at AT and 26.66 for the control. The threessplit troabtments
recorded lesser nunber of chaif per panicle aowpersd £o full
Lop dressed treatmenta and the coakrol aven though they were

gimilar,
3. Thonsand grain walght

he mean values on the thousand grain.waight in the
dliferent trsatments are presented in Pable 4,

The data clesrly revealsd that thers was no signiiie
cant differenco in the thousand grain weight among the dlifere
ent treatments. Ueliher the time of application nor che “orm

of P fartilizer influenced this yield parameter.
Gs ¥Yield of groin

The data relsting to the mean grain vield in rice as
influenced by time and method of phosphorus agpliceticn are
presented in Table 5,

Results revezled significant dlfference in grain yleld
'amﬁng the E??ﬁﬁm@ﬂtﬂo The sourse of P and the growsh staso
of rize at which I was spplied have influenced the arein yield

over tihe ne ¥ conlrol. The highest grain yield of 3363 X ha’l
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Teile e Yield of grain and straw {icgy ha‘l) in rize &g
influensed by basal and top drogsed P treatments

Treastments Grain yield straw yleld

T ' 2553 3659

341 3 "b ;251
32 3267 398

13 32799 4332
14 | 3341 3761
fa 3027 3802
25 ,5@87 323
T7 3128 39460
rg 3358 3951
Tg 33161 . 3935
Ti@ 3342 415D
vy b - F

‘11 333% £3147
TIE 3344 4164
113- 3383 4241

B 23403%% Bl T *S
(e 133 150

w& Significant at 17 level



resulted Lfrom the aplit application of factomphos as half
P basal anJd half P tcp. dress ifls); The grain yinld was
found to decreess in the order Taaﬁé?zz:>T192>T11;>T3:>Eg
which were on pax. Though the treatmant Taa wes signliil~
cantly supericr over the three~split P Sreatmeata, (2 s
Tgyle £ull 2 top deessing (Tﬁ and T5? and the contrel ifl ’
it was found similer to the other twa»épli@ P treatoents
(Tlo' :12 and Tli) and the £full P bazal treatments (& an:l
Tg}. he trostuents ?3 and T2 wiich received full basal
epplication in the form of factomphos and superphesphate

=l

regpestively, recorded graln yields of 3273 kg ha — and

3267 kg ha~t, 7These two basel treatments were signifi-

santly superior cover the siagle top dressed tresatmenta

I

Iy A
g 7

and Tﬁ) were on par and feund superlor when campa:eﬁ to

and the control. 2hs three~gsplit itreatments (L.,

" the control. Debtwesn the single top dressedl Lreatments,
the fastomphos treatment Ed perfomed bettear compared to
superphesphate treatment Tg. Who lowest yield of grain
{2552 kg ha =1} was resorded by the centrol,

The grain ylald chtained Sram the varicus treate
ments ave graphlcally illustrated in Slge 2.
T« Held of straw- _

Tasle 5 provides the data pertalning to straw yileld
as infiuenssd by tho time and sourdes of application of ¥

fertilizers.
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ia genersal, tho twoesgplit Streataents poriorme:)

i - JUUN S Be By ; 1 g & e = v ¢ 599wl Y E
Detter compared o tha others with regesd o shraw yiold.

TN

Yhe straw yleld dscreassd in the ovder t§® splits —>Eull
bagal >three splits>full top dress>coatrol. #1) the
twoesplit treatments (@xB, Tla"fl@ and Tlil werc similay
amsng themselves. (lowever, the straw yield in the treatw
ments 2y, wive b5 banal sad i ¢op dress, both given ag |
factomphos, was geen asignifiicently hMgher compared €0 the
Full basal treatments. Tho twowsplit trestments T1@ and
‘Fll ie, 4 basal 7 ag super phosphate plus % top Jdress as
faztomphog in the former and az superphosphata in the
letter were é&s@ similar to the full § bazal troasments
Wz snd ?3. Phe thrse~gplit trentmante lrroespoostive of
thair fertiliser sendinations marformed bhetter sompared
o the trestments which recelved the antire dose of I ag
top dress elther as supsrphosphnote or as footomphos. It
vas als2o noticed that the thiree-gplié treatments were
sindlsx anong thamselves and among these, T? wiihoh razcived
all the three splits exclusively in the form of factemphos
performed betbar. The aontrol trestment reglstored lowest

Rl

strow yield (3839 kg ha™Y) wadah was signdiicant,

]

Graphie represensacion of the straw yvield cbtained

fronn the Jfferent trestmentcs is furaished in Fige 3.
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Phosphorus ¢ontent in plant

Table ¢ contains the mesn values of phoagh@rua
content in plants eatimated adt four sempling siages vlz5,
prioy o top dressing at AR, 15 days after top dressing
at AL atage, 12 days after top drassing et PL stage and
at harvest. The P content in the gain and gshraw are
elaso contained in the Tabioe, The P contents of plant at
the feur stages are illustrated in Yige 4 graphicallye.

with regerd to the ? conteab in plants prior o
top dressing ak AT stage, the data i the table indicsted,
dliference amony the various treatmeants. Tho treatment
Ea wiiceh reseived full basal P An the {orm of Zsstosphos
ragisteored the highest plant consentraticn ©f P (3.3 per
Sent) £ollowed by the two=split £ treatments ng and 1?
t@ Tzz wideh were simdlare. ALl the above sald troeabmonts
were siqriflcantly superlior over the others., It may ba
noted that all these treatmentis except £3 are the split
treatments of P with % basal 2ad 4 top dressed ai AT stage.
The Sreatments TG' Tz, ?7 and TQ were statistically on pgz

and werae supsrior o r Tg, P, and ? The lowest planis

3 1°
phosphorus content was racorded in the ac-P gontrol (3.280).
The phosphoxus content in the plant determdnod at

15 days aster top dressing at AT stage wag found ©0 be



Zable 6. Mean phosphorus content {per cent) in plant as

influenced by basal and top dressed P treatments

Prior to 15 days after 19 days

Lresk- top dreas~ ton dressing afcer Graln gStraw
iy at AT at AT top dressing
ak P11 _
T, 0228 De29 Je 27 2,25 De14
T, 3435 3437 2436 3036 .23
Té 3438 Fe38 D637 De37 .21
T, F¢30 3e33 3.38 Je35 De23
Ty 0.29 3438 D437 J.33 De24
rs 0,35 3.47 337 7,35 3.24
7. De34 De42 3.40 Je37 2,23
2y 2432 2040 3e37 0435 9.23
Ty .34 Te42 D.38 237 422
T4 3.36 .45 Ded3 D38 D.24
Ty, .36 D42 338 D38 De24
Tya 2e36 3,45 0e37 3e37 De 24
25 e 37 Je46 Ded3 De33 e 25
r 30.03%% 534004 10.33%%  13,09%% §),30%%
o DeIL7 De021 | 3026 2,927  2.013

*% significant at 1% level
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Slgﬂlfi“dﬁolf ianfivenzeld by the top drogged ¥ treatmani
It wag aoticed thar the treatments whlch receivod phdspho-
rus in two splits increased the P content in the plan:
zompared to the thrae pplit treatments, single P tyoak-
ments and the control. The maximan content of J.45 per
cent ¥ was recogvded in mza wiileh racelved P in cwo f“liww
Of half bagal as factomphos and half top dregsed as
factomphos at AL, Howevesr, T13 waa gtatisgtically on par
with le and Taa and were supericr to tho reskt of tho
treatrents. Tha treatments Tiz’ Tva'w . ?8 and %5 were
gimilar and were significzantly supezior over T@, ?5 and
which wers also ﬂi”*lar@ Amang the top dregesad traabe
ments, two aplils performed best with regard Lo the plant
conzentratlon e phosphorus. The otatrol reoosdeld tho
least 7 content {(2.29 per cent).

It waz cbgserved thal the phosphorua content of the
plant &t 19 days aftor top dressing gt 2L atags woo sigpule
ficantly influenced by the verious treatments, The Cop
dressed treatmeats Tl@ anﬁ.?is reriormed hetteor over the
fuil bagsal trestments with regazrd to the plant P oonbent,
‘he treatment T13 resulted in the highest content of 2 in
the plant whizh was followsd by T, and @iﬂﬁ The trenbe

0

mance ris, “? ®d r3® wese statistically oo zar and woero



superior to the others. The treatments T‘.'TQ. Tll' ?3.
Tg, ?5, ?12, fg aﬁﬁ'32 wers o1 par and the lowest piant
phosphorus sonbent 0,27 per cent) was rocordsd by the

oontbrol .

At harvegt stage the ¥ sontent in the rice grain
Was aigniﬁieaatlj ingluenceld by the {restments. The
Lraatments Tla and TIQ wiloh recelved ¥ in two splics
recsorded the maxizum condencration 6f ¥ in the grain (D39
and 3,38 per cent reapestively), followed by the full
basal treatosents ?B_anﬂ Tg with grain phogphiorus contents
of 0,37 and 3.36 per cent respectively. The conirol
rezorded the lowest content of P ()25 pexr zent).

The phosshorus concentration in the stravy was also
found to be influenced by the treatmontg. The conitrol
resorded the lowest coasentraticon of 7 (J.14 per cent)
winlah was algalfizant while the highest percentoge was
resorded by Ty {7:25), The treatments Tyge Tgo Tyo ?11,
?33 and fﬁ ware superior to Té, fg, Ta and T7 and were an .

par. The trestments T, and T, were similar and wexe

3
- guperior over the controle
Veom gho gra@hical vepresentacion of the phosphorug

content of the plenk glven im Yige 4, it 43 glear that tho
phosphorus congentration was maxisum in thé split ¥ treate

et ?13. aatinated at 15 days aftoer op dreasing at AT stage.



by
Q)

Thiyg was followsd by *rm and *.?.*1,,, The singla top dressed
treatments, vic..T 4 and TE’» registered lower conbanhc of
phosphiosus. dThe qontrel siowed the lesst.

I general, it was nokiced thab the phosphorus Qon-
sent of the plank yas higher 4n the 8piit treatmontas of
shosgbores thas in full bessl treatments and full top
dressed treastments, "i.“t was also noticed that the twoe-aplit
i..;\':e ats ©of phosphorus vere sausrdor whed Compaied bo o

t,?:me@-@plx.t OBG Y
Fhosphorag wptake

Tahla 7 shows dsta on the mean wptake of phoasshorus
by the rice plant at four stages Viz., prior e and 15 doyo
atter top dressing at AL stage, 30 days aftaw top dfesslang
gt "I staze end et harvest. The Jdate on the phosphorus
uptaks of the rioe plant at the above menbiongd growti
stages are graphisally presested in Fig. 5.

The date relating Lo t“.ha firat campling stage, ie.
just prior ©o Loy deessing ab AT indicated signddicant
A flepence in the uptake of phosphorus by plant uvader the
influanse of the various teoatmenis. ALl Lho Lreatnonlis

9,

mx&.ga raezeived basal drossing of phosshiorus irrespociivo
of its scuyce and time of applicetion indicsted similar

uptaks of phosshorus. “"x:&& pmoata without besal aonplizaiion
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Tabla 7. Hean phespghorus uptake tin kg ha"lﬁ by plant as
influcnced by basal and top dressed P treatnents

;;aat— ?rier £ 15 days after i) days )
I top dressing top dressing after £op Harvest
' at AT at. Al dragsing
at ¥i

B 2081 7.43 8.57 11.42
T, 342 10637 13,78 23441
2y - 3.56 i3.72 14,36 21498
2, 2.82 11,43 14.74 19,27
g 281 13482 13482 19,24
Tg 3368 | 11.54 14.39 23404
T7 3.35 13.28 i5.45 20.78
Ty 3425 12.73 14.82 20.26
Té 3.54 12,08 15,93 20011
Tyy 3.51 14.25 16623 23403
2.3 3.32 12.48 15.19 21.97
Ty, 3.42 14.34 15.52 22449
Tyy 3.56 15.02 16497 23.65
iy 14% 44,0)%% LG 3%% 87.05%%
v I De29 D.89 | 1.42 1.93

w* Signiflcant at 1% level
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1 FIG. 5 PHOSPHORUS UPTAKE.BY PLANT (Kg ha™V)
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of pﬁaaphozus vize Tl’ ?4 and Tg rezorded lesser uptake of
» compared Lo top dressed trectments. The highest P uptaks
was rezordad by the basally spplied P treatmonts, Wie, T 3
an@ the lowest by zontrol.

Data relating €0 the phosphofus uptake at 15 days after
tor Aressing at AT stage which was the sezond sampling stage
indicated significant indiluence among various treatments.
in general, the application of P in two spliis vizsrheli as
bazal émd halZ at AL, irrespactive of the source of phos-
photus recorded similar and inoressed P upieke, compared t@
ell the other traztments, The application of ? exalusively
as basal rezorded lesgser a@take of P comparad to siogle top
Aressing at AP and the three-spllt application. The least
walue of 7.43 kg ha™? was recorded by control.

At 10 days after top dreaslng at #I stage of rige
growth significant difierenze in the uptake of ghospnorus
sould be noticed amoag the different treatments. It can be
noticed that the treatments Tls and ?ls‘whiﬁh raselved phose
phorus “in twowsplits showed similar end better uptake values
of ? compared to the rast of the treatments., Aamong the split
P trentrents, the two splits de. half bagal and hald at AD

recorded mors increased uptake, and among the two split treate

ments of different P scurces, the factomphos top dressed
&



plots perfcrmed begt. Amobg the basal P trestments, full

R

£ in the fowm of superphosphate regorded less untale

Fooompered o Eull P in the form OF dactomplios application.
The thres=split treetments perfcormed comperatively setter
than ziagle top dress st AT stage. The maximem valuo of

1 1)

16.97 k3 he”" was recorded by Ty, and the lowest (3.57kg he

by the zontgol.

4% hervast stage $hs upiake of P by plant wes signi=-
ficantly indluenced by the various trseiments, IThe treoate
mEats ?13 and E13 which rezelved 2 in two splits of whish
tha top dressing waza with factomphos were on par and signi-
ficantly superior over the romaining treatmsnts. Tho treate

| ments ?i* and B,, werc on pares The spplication of chosphoroo
€2

13
in three spliitg was not found as good in inoreasing the

uptake of I by thoe plant as the two splite. The tresinenés

o

wiizh recelved full P top dress showed wch lesser 7 uptako
though betier than the control. The lesst value of uptake

vas recorded by She conkeol.
available phogsphorus i the g0il abt MAElergnt stages

Table 8 ghoews the avallable 2 content of soll at
dliferent stages of sampling vize,priopr to and 15 days aftars
top dresaing at AT, 10 days after top dressing abt vI and at

nasveste



Tehla 8.

Avallable P i3 Che soil as influenoed by basal
and top dressed P Lrealoents

Praate | 9rior to 15 days aﬁterVk xé.daya | 7 i
ment.s g?ﬁaain@ zggggressing gggzgzigp hﬁigest
at AR ag P
?l 23.29 2530 18;53 2323
Tg £1.8) 33.093 2989 35.40
Iy 42,30 35,72 3%.22 35492
’fg 25,90 3CeB) 30,80 35.3%
TE 2557 37,93 2337 34.5)
T 30,52 33,20 29.49 36430
Tv 3233 39.592 23793 35.90
N 318D 3B.59 37,40 38.9)
Tg 3205 37.99 2932 35,33
iy 35.49 42453 32,64 36,47
T4 38,10 4135 - 3110 37.50
Tiz 36,17 $1.92 31.52 37.3D
T13 37482 4363 - 34,59 A9.59
B ) i.09%* iloﬁ?ﬁ* Qoﬁaf* ‘12q82““
Q@ 5-19‘ 6aD2 573 3;49‘

*2 gionificant at 1% level



The data on avallable I stabus of the soll recordsd

just pricr B0 Cop dressing b AT indicabted sigmilicant AL~
arence anopng the vardous Treatsent She routments T, and
LY

TB whizh recasived the entire dose of

i
o
&
o
@
@
[
|
»
ol
(44
=
&
L
&
%

suparphosphate or as fZgztonphosz were gimilar. Thass twe
raszorded higher avellable phesphorus cmpared to those wnldch
received fracticonal dosuvs of basal phogphises, wﬁiah werQ
alao sindlar. RALL Bhe brestrents, where the basal gpplicge
tion of phouphorus was skipped, resorded less of the availladle
8011 phoaphorus and were on par. The highost valuz of

425 kg ¥ ha” -1 wags resordsd by T, end the lowest walue of

N

25.2 was resoried by the 2onkbrol.

Sigaificanze in availabls P coabent of the oedil was
also Shserved among the treabments at tihe sgsond otage of
sampling viz. 15 days after top dressing st AT, At this
stags, all the top dressed P tyeatmonts registered hilogher
avalilable ? content ina the soll over the full bagal
treatnents and the control. ch&Vér, gneong the ton dreased
7 oeroatmoents, no significont diiferenze oould e seea.  The
bwG=split @ treatmeants ware found betier in sofl pliosphorus
comparead to thr@&»xplit breatments znd the full » top dressed
treatwants, though not significant, The highest value of

43.62 kg » ha™} was notised in the half basal ond 's top



dresged faotomphos treatment Tla’ and the lowast (21.53
kg v ha'li was fexorded by the control.

The data on the available phosphorus content of the
s0il recorded at 19 days after top dessing at I indlicated
that all the treatments exzept control were similar. The
aonerel registered significantly low svallable phousghoras,
among the treatmeabs, Lhe two=3pllit P treotmenis gnowed

rends of higher available phosphorus in the seoil. Ostweon
the supelphoaphate and fastomphos treatments, the latter
gave higher available P though not signilicant. The highsst
available phosphorus (34.5kg ha'i) wag recorded by'Tls,
while the control gave the lowest value (18.5)5.

LThe available phosphorus status of the anil ostimaced
at harvest, contiausd to show the zamo trend as that of the
previcus aampling stage, without any significant dliference
among the treatments, exoept contrsl. The lowest value of

23,95 kg ha"

avallable phosphorus was recorded by the no -
P control, while the twoesplit factomphos treatment resulted

in the highest available phosphorus content (39.52).
Concentration of nitrogen in grain and straw
Table 9 provides the mean valucs of the nlercegen 2o0n-

gentration in rice grajia and strav estimated at Lthe orop

ssaturity stage.
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Teble 9. Hemn nitrogen ceoncentration {per cent) in grein and
straw as influcnced by time and method of applination
of » fertilizers '

Treatmants | wraln Straw |
Tl 1.27 T B3
Tz 1+35 3971,
TB 1,36 De73
?4 1.36 b P L
Ts 1,38 J09
1& 1,35 D2 GY
T? i.38 Je74
T8 1:.38 .74
TQ 1.36 Je7%
?13 1.4D 3.75
Tll | 1.36 \ Ja73
le 1.38 3e73
i ‘ . 57,.80%« 26400%%
D D242 Qe ILH

#* Signlficant at i level
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The data revealed :hat the different » trontment
signiflcantly influenced the nitrogen concentration in the

grain., The two=split P Lreatments Tyq and T,, where

1
factomphos was used for top dress at AT registoered hichest
graln nutricas content Of l.42 per cent, which was signie
ficant. The three=gplit treatments T@ () TQ and the two
splitc traatments'Tgl and le-were similar. The conirol
recorded the least nitrogen content (1,27 per cent)e.

Phe data relating to the nlirogos content of straw
also showed significant dlfference under the inilucnce of
applied phosphorus. The lowest nitrogen content was esti-
mated in the control (0.65 per cent). The treatinenis Tyg
Tl&' oy w? and T4 viileh regelved fastomphos for fop dress-
ing recordsd more or less simlliar snitrogen contents and
ware superior to the reat of the treatments. The treztments
with guperphosphate alone as the acurce of phosphorus wers

benefited less whea compared to fastomphos.

Concentration @f potagsium in grain and straw.

Takle 10 providss data on the mean values on the
potassium content of grain and straw getimated at the time
of harveat.

The data relating to mean potassium concent of grain,

=

has indicated no significant »_ .~ ° - differense due to



Table 13, HMean potassium contant (per cent) of rice grains
and astraw as influenced by the sourse and time
of applizaticon of phosphorus

Lreatmernts Grain Straw
Tl (e 29 1,91
Tz D39 1.0%
T3 Dead}. . 15
T4 " PL 1.5
Tﬁ o34 ' 1.95
TS Je38 1.09
T7 ) e 38 1.13
TS Dadt 138
Ty De35 1407
Tll 0,383 1.1i2
le I35 ledl
TlB Ded? 1643
v 1056 )

Hg )
35 et gignlfisant



the different trestments of phosphorus. The conkrol which
did not recelve any phosphate fertilizer has evidently
recorded the lowest potassium soncentration.

The data pertaining to the potassium content of shraw
also reveaaled the abrence any influsnce duo to the split
application ©of phosphorus. Lowsat pobassium contens of

straw could be regorded in the control.
Iorrelation studias

The values ¢f simple correlation coefficlenty are
presanted in Table 11i.

Corzelation studles were conduated on the avallable
praosphorug contaent of the soll estimated at diffarant grouth
stages and the plant P gontent as well as graln yvield. Sho
relationship betwsen the plant P conkent eatima:eﬁ at
differsnt stages and grain yield was alsc studied.

Fositive and sigaiflicant correlation existed between
the availeble ¢ in the soil end plant phosphorus estimabted
at 153 days &fter top dressiﬁg at AT, 19 Says after top
dressing at ©1 and at harvest. The avallable 2 in che
s0l] was also positively and significantly corraliated with
grain yield. Similar relationship existed kebween the plant
¥ content estimated at differsat stoges and the grain yleld

23 well.
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Table 1i. Correlations among varlous charasters

() °
%ﬁ’ Chinprasters Sorralation coeflizionts
X » '

1. Available P Iin 20il abt 15 days
after top dressing at AT De3538%
(kg ha“l) and 7 gontent of plant

Ze Swailable ¥ in goil at hagvost
{kg ha=i) ani graia P 64349 %

3. Avallable P iu scll at 15 dayse
after top dressing at AT (kg ha™i)
and grain yleld J. 31867

4,  Awailable P An goll at 12 days g
sfter top drassing at BL (kg ha ) ‘
and grain yleld Jedili®

5. availabie © in soil at hacvest (kg ha™t)
and grain yisld Je4312

6« Fhogghorus content dn plang (per cent)
at 15 days afier top dressing at AD
end graia yield 3,86367
7« Phosphorus content in plant (por cent)
at 10 days after top Gregeiny at PL
and grain yield 2.8228%

8¢ Pnosphorus content in grain (per cent)
and grain yleld Qe3351%

¢ Clgnificant at 9435 level



DISCUSSION



P
The results of the flelid oxperiment to shudy tho

feasibility of top dressing of weter scluble phoshhatio

fertilizer on the yileld of rice sre dlscussed below,

£ifeat of top dremsing of wmhosphate fertilizer on the grouth

gnd yield charasters of rice.

i. Wiant h@igﬁt

From the degexvations just before top dressing ot
AT stage as rasorded in Table 2, neither the ssurce of sclu-
bia » nor the sorbination of phosphate fertilizers nor the
time Of P spplication was found Lo exert any sioulficans
influsnse oa the helgnt of plant. Increasad plant holght
iy the result of uniicorm basal applisation of nitx@ﬁam to
all the plots. dhough ? was basally applied €0 acne plobs,
its =2ffect was too early Lo be manifagted in the growsh

chaergoters due €0 the posaible fization of phosphorus as

well as due 20 the ini tial stoge of roobt development with
its limited ability to absodh nutrisnsg.

These results are mostly in agreement with the
findings of Gopal Rao (1972); and Shardws] et al. (1974),

~

wheo had repcrted the abosense of any iafluensce of Sime of
appliczacion of P on the f,é:_g},b' of gice. However, Subranonian
(1973) and singh et al. {(1987) chserved that the basal

application of ¥ enhanzed the plant helont.



Lhe rasults recorded at 15 days aftar top dreesing
gt AT nhave indicated that the time and form of applization
©f phosphate ferbtlliger had sigalficantly influenced for
insreasing the plant heighte In general, iz wasz found that
the top drassing Of faztomphos abt AT stage s effestive in
insreasing the plent height. The maximam helght of 39.6sm
was rexordad by T13 vhlcoh recelved fazstomphos, both ab
basal as well was abt top dreasing ab AT stage. When oomw

pared wlth this, the perdormanze of the treatments T,, and

&

11
r17 whichh received top dreseing of superphosphate at this
£

stags was not very enccuracing and this was on par with
the full 7 bassl treatments rg anﬂ.?3.

The increased plant helght due to top drasaing by
Tagtahas nagy be ﬂuu Go thz effest of nitrogon present in
faotamhos ag well as the increagsed ablility of rocts to
absorh nutrients. Horeower, 1t wvas also dbgerved tont all
the treatments which had received top dressing of fastonhos
have behaved similarly with regard to the plant helghi at
this stage.

Bhazxdwa] et al. (1274) reported that appliscation of
phosphorus half at planting and halsi at tillei Iadtiation
favourcd in helght of plont. Vijayan et ol. {(19%77) reported
that top dressing of 2 Increased the naish: of slont ot

all the stages compared o RO P acntrel.
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it the harvest stage, however, no significant iffer-
enze existed among the treatments, probably duse to the
uniform HPK application in all the plots and the greater
influence exerted by the sbsorbed nutrisnt on the improvemsnt
in grain yielld in preferense to thoe véqe#atiﬁi QI in
sddition, the level of HPK weas mainteined uniforn in all

o

the treau wents, only the source of 2 and time of agplisazica

e

varied. Sahu and sahoo (1969) have reported similar nons

significans resulis in rise

Ze Hamber of tillers

It i3 seen that nsither the time of application nor
the scurce of phosphoris could indfluence the tobtal rmam
of tillers. The rosult is in agreement wish findings
oL Sanu and Ssheo (1963), wubramonian (1972) aad Shariwaj
(1274), However, the findings of Qoy and Jha (1987) and
Singh ot al. {1287) are in favour of enhanzed :tiller count
resulting £rom full basal spplicetion 6f phosshorua.

filler count cbgerved at 15 days after top dressing

at AT avage indlcezed no significan: Afferencs batwesn
full P basegl treatments and twowspiit 7 treatments, even
thouyn there wes signililsant Jifferense among the reget of
treatments. liowever, the two-gplit P trestments viz. T13.
riﬂ’ Tal and ¥ Saar invaricbly resulted in higher tiller sount

a¢mpared to the Jull 22 basal trestmeatse. The £all top
e



dregaed ¢ treatments periormed 1 Gag compred L0 the thoges
split treatmenta. The maximun tiller count of 413.33 vas
rezorded by rla hich zesaived factomphogs for basal as well
as top dressing at AT folliowed by Tls with 411.87. Tho
lowast mumber of tillers was resorded £rom the control plet
(318467, The increzsed tiller coun® rasulting Ifrom top
dressing of phosghorus caa bu stiributed Lo the insrpased
goaorption of ¥ and ¥ under the infiluvence of addjed 2, widsh
has atreagthensd the root svaten. Lhe resalt is 4n coniope
mity with tha Jindinga of Jethd (1943) wno repotted that
applicaticn of H and P at 39 DAL resulted in coxwimum minber
or tillers that at apy tlwe of agplicanion. Vijayan et ol.

~l asree

(1977) also obaerved thetiop dressing of 43 kg » ha

aseé the marber ©f tillera than basal application.
st harvest gbage alsy, She trestments whiich roseives

top dressing of U in addition o a basal dose of » produced

o

higher number of silievs ivsespestive of
ALL the Cwo gpilit P Lreatmonts wors an paY. &gy thoese,

Lho creatment - which received Fastomphos for hasal as

;.r.
(%

sl as tép dressing at AT sbage rasorded tha msstioasm tillexr
sount of 514,17 followed by ¥y, {551.57) with half dosc of

¥ applied s superphosphate as bagal and halfd ton drassed
as facbomphss ek AT stage. The ingreased snd stoody

availablilicy of P resulting from split applicstion may be



the reascn.  The treatments ¥, oad T, which received the

[ *
eaxtire P a3 baszal were found superior Lo the single top
dressed P treatments ab AL stage and the theseesplit freat-

ments. The lovest value was recorded by the oconbrol 1336.57),

Yield atiributes

1. taoer of produstive tillers per square nebre

The results in Teble 4 revealed that bazal and top
dresalng of phosphate fertiliszer siomificanily iadluonand
the mean murber of earhesds per squars metrc.

The phosphorus is known to have the mejor funstic:
in rice in imoroving seed seb. Sinoc the produstive #iller
qount is an yleld parameter, the quality of which ig dsnided
during the poried betwesn AF and 2L siage, when the elemsntg
is astively absorbed, it is probable Lthal the P absoched

riay this pericd has contributed more towards fncreased
produstive Giller count, Yop deessed D Jdurdng chis peried
iz demediately availiaible to the orop which fiss already been

benefitted by an carlier instalment of 1 basally applied.

&3

The basal as well as the Eresghly amv dresged P have hoguthey
puariched the orop with sufficlent amount of the mubsrient,
which i3 reflezted iu tho inoreased produastive tiller 2amt.
The regsults revaaled that treabtment ‘1 and & 13 vieldsd mani-

mam nurber of produstive ©illers. These are tie treatments



which have received two instelments of D viz;,oﬂc‘as basal

and othey top dress ab AT stags. In bosh . and ©

19 13
factomphos hes been used for top dressiny st AL stage which
nag produced better yilold of prodfuctive tillers coupared

Lo Bhe esrcespondlng treatsents Sop dregsed with supsrphogs

phate. IL iz alaoc noted that the trastment Tla which has

J

rezeived factomphos Sor both the basal and top Irosains has

[

produzed the magimum produstive tillers {(4%1.68), thoux
it was ginilar €O Ghe otbher twe~anlit Lreatmenta,.
The prosgent Lesulis are supported by the findings of

Bhardwal et al. (1974) an? Yijeyen et al. (1977}

2e YMean length of panlsle

S3 Lo evident from the Table 4 4his yield atzribuce
remained vnafissced by glther the source of phogshorus or
sombination of fertilizers or the time of applicoticn.

sahn and dahoo (1969) and Sopal ko {(1972) have
reporteld that the time of phosphorua epplization hsd no
effent on panlcle laength, though Siagh (1987) founl onbunged

leageh of panizle by full @ basal application.
3. Sumber of £illed grains per panicle

Ths resules in Table 4 showed inoreose in the rean
npurper of filled greins por panicle regulting from the top

drassing with phosphorus Shiough noe signdificant, Mo avmdar
{ - L W



of filled gralns per panicle was cbserved Lo be highew in
the Ltwow-split plots, even though they were on par with £yll
bassal treatments, 2nd three-gplit treabments. The highest
count was recorded by T, (67.37) which received 7 as

astomchos az bhasal and hals at AP as fartomphos, followed

-

[1)

by P44 (63,27}« Howsver, between the Lop dresged trestments,
the different csﬁbinatiens of faxtomphos and superphosshate
failed to show any sicnificant difference iu this paraneter
It was found thet single application of P at AT, as well as
its application in three splits with the third application
beyoend AL suags wag not boneficial when compared to LW
aplit P treatments or £ull Dasal treatments.

Phe results are, however, not in conformitcy with the
findings of Sahuy and Sehco (1969), sSubramoniam {1973), Copal
rao (1972) etz. who could not obtain any statistioal signi-~
£icance with regard to this yleld paramster.

Pnogghorus is essential for ensuring satisfoctory
£illing of grain, When S01R dose of © 13 applied as bagal,
gome cquantity may be wutilised for the development of indtial
root aystem, while the remaining pari gets fixed in the soll
and itz farther availabllity to the plant ls rathar slow
purticularly in aszid solls. However, if half the “aﬂommaﬂda&
dose is applied at a later stage say ab A2, when the roots

ere very acstive, the plant can asbgorb more 2 at this stage
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without giving much cheanze for fixation. If was also
chserved from uptaie studies that maximum cquantity of
phosphorus was absorbed durlng the period between the ata;
ges of AT and PIl, Hence the application of P beyond this
stage i3 not likely to be utilisad by the plent for proquce
tive purposc. This might be the reason for the anhanced
aurber of £illed grains per pandsle in the top dressed

Ereatnents.
4, umber of chaff par panicle

Resulis ¢glven in the Tsble 4 ravealsd that top
Adresﬂing of phosphorus gesulted in the reduzed number of
unfilled graing par panicle compared to its Jull basal
applicétien, eventhough they wers stotistically similar.
The applications of P in two splits, half as basal and
haelf at AT, irzregpsctive of the type of fertilizer and its
conbinatcion showed legser muvbeyr o chaff per panlzle. The
sontrol trestment, had the hlghest ohaeff content and that
wa3d £ollowaed by th&<full't09 dressed P treatments ?4 and ?5.
Three split tresatmanis invariably rezcerded higher chaff
contens thén he twoesplit treatments. sSplitting and applde-
cation of P beyond AT stags Aoes not appear £o be deasirable.

The mean values of the nunber of chaff per paaicle
rezorded for TIB’ ?12, Til and Ti@ were 14.87, 13,33, 15.9s8
and 16,27 respectively, as against the higheat mean chaff

content oL 36.65 in tha controle.
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The extent of chaffness in rice asrcp iz dexided
mainly by the svailability of phogphorus in tho plant at
milky and grain satbing stages. o Shis connestlion the
phoaghwnrus applled to tiy seil av AT stage or pogt AT
stage is most beneficlal to the crop. The basally applied
P undergoes fization in acid soilp and Lt aveilability to
the plant 1la ratheyr slow., &L tiwe AT stage, whan soluble
P was freshly applied, ©he plant is likely to be benefitted
sdnos Chis top drsssing lz invediniely followad by the
péniela initiation stage when the nukrient content of the
plant should be optimunm for ensurlng full meturity of Zhe
grains. Though the reduced chaff contant san also bo due
o verious other constraints such az paosts, discages,
Arcught ebo. the raesulit dbtained need nob azcesserily he

Lhe auseguends of phosphotus application.
5. ZThousend grain welght

The regulis in Table & revealed that the chogsani

grain weight was not iofluenced by the time of apnilcation,

-

-

sourze oy sombinstion of P fertilizers, The non signlifi-
casee due to time of applicatica of phosphorus on the
thoesand grain welght parameter was also supported by Sahm
and Sehoo {(198%), Gopal Ras {1972), Vijavan et al. (1977}

and Singh ot ale. (1987).



Yield of grain

o

Trom the resuits furnished in Table 3 the mean ylelld
of rice was found 0 be influenced by split spplication of
phosphorus. Top dressing of paddy with woter zoluble P in
addicion £o a basal dose of P was found wo bo more benefi-
aial in increasing the grain yield than the bhasal treatments
of ¢ alone, though not significant, Highast grain yield of

i couid be cbielned £rom the factomphos appilca-

3363 kg ha
tion in two aplits viz, half Jdose &= basal and half as top
dress at AP ghage. tho obthor twiwgpllt Lreatments also
behaved almost similarly with not wmach dlfferenco in grain
ylield. SLetwasn the three=apllt treatments there was no
sinnificance bubt they ahowed significant differcnve ovex
the control and the trend towards Jdecreasad graln ylelds
aompared o twowsplit P treabments and gingle baasgl I treat-
ments could be noticed. Vogeswar Rac et al, (1973) gould
cbtein increased grain yleld by @ applisation to XET 1991
{scpa) rice in three splits. Chandrasekhavappa {(1988)
cbtained highest yield by RPK appliczation made in thrae
aplité Sr two splita.

However, the Fackage of Frazticos Recormendatlion of
%aU {(1938) insist on bassl dressing of the entire » presumsbiy
beaaause the applied P 1o acid zoils undergoss tomporory

immcbiiization through Sixation and gets transformed in €O



iron and aluminium phosphates Zwom which ths 2 gets releaged
only slowly of gradually to meet the orop requirement up to
the completion of its reproductive phase. Dezal draasing
Of the eatire dese of 2 is recomended aince the plant in

g initial stages of growth in the malu £leld does nob nead
rach phoaphorus, Under sush situations, thoe phosphoras
reserve gradually supplies P to the roots as the plant grows
up to PI gtage. Jeveral farmeré gultivating #iac in Usralc
either skip the bagal dose or uas only a small quantity of
phosphorus asg basal treatrment zad apply either tho entire
P or larger gquanbity of r as factonphOs when the crop veaches
the active tillering stage or epproaches the PI stage and
claim better yields of rice. The resulisg of the present
stuay also indicated that top dressing of phoaphorus is
bheneficiel. sSplit applicetiocn of phoaphorus may be usefal
in zases wher® the inltlial partesupgly of the mutrient asg
Dasal is sufficient to mest the growth remuirements of the
crop or when full basal application is @iiﬁicult under
£locdad or water stress situstiens in khe £4e1d. Halapoe
et 8l. {1970) and Gupta et al, (1975) have suggested that
for gice, 53 per cent ©f P showld bes applied at transgplantios
and the rest 30 per cent at Gillering. Almost 3imiiar chigape
vaticns have been mads ﬂcm‘?addzfiﬁa@ and Shardwaj, 1973).

Recently pot gulture studiss have shown that D32 applied



in splits was sugerior o full basal application of the
fertilizer to whest as judged by graiu yleld, total »
uptake snd per cent PAEE vslues {(Raju, 15%85). It was also
revealed that the rice grop showsd betbter utilisation Qfl

P from DAP than ooP when appl&eﬂ.in soiits.e Alternate
tagaing vechnicque indigated that the utilisation of phoge
phate f{rom top dressing wes more in 2ase of rlioe, wheat and
barley, while malze absorbed more fyom basal dose (Amju,

as oo

12857. Hplic spplisation of P ab 63 Ry 32@5 ha
gesulted in higher utilizatioa of # da the case of rice
under £ield conditions as compared to full wasal applice-
tion of the fertilizer, the gespﬁctive Eigqures belag 12.4
and 10.G'pmr cent respedtively. 2imdlarly in tha gase of
wheat, split applicacions of the P resulted in greater
uptake of fertilizer phosphiorus {(faju, 1985}, In the proe
sent study although the twoesplits and the ;hr&@-splits of

2 application have given definite indicatlons of signiiie-
cantly higher grala yield over the control, the full basal
craacments and two=splits of i basal and X top dress uweyw
feund o ke aimllar and were in the orvder T13:>?32:5E13:5f11°
The threewsaplit 7 treatments wheredn the Ehird splle was
given at anar I atage, have been found to be inferxrior to
the two=gplit LCreatments, probably boosuss, She P contained
in the plant at the AT stage is tho dexiding factor wiith

respest to grain yieid. HMorsover, the ghosphorus arniied



at the PI stage can also undergo fixation in the soil and
the P releasad graddally £reom the fixed form is not fully
useful to the plant since the grain characteristics have

already been decided under the conditions of available

quantities of the plant nutrient prior to PI stage. ?

Active tillering is one of the major critical g:owth
stages of rice.'when roots are very active and capable of |
abaotbing conéidnrable qﬁantities of the nutrient. With
the availability of adequate nutrients at this stage, the
végetative as well as the ensuing reproductive stages are
benefitted. Top dressing at the AT stage can therefcre be
expected to be halpful in bcbsting grain yleld Qa well as
the uptake of N, P and S whicﬁ togather constituté the .
deciding factor for the formation of quality grain. The |
fact that no significant differnnce with regard to grain
yield existed among the two-split or three-split treatments
given either as single auperphosghata or as factomphos or &
both, gives an indication that the source of P has no spe.ial
" role in deciding the yields The trend in increasing the yield
by the factomphos included treatment over single super- ?
phosphate as 1ndicated.1n the study is, however, atatiatically
act asignificant, Samad et al. (3956) and Vijayan et al.

{1977) have reported maximum grain ylield by soil applicatio?



of phospghorus at 25 DAY a3 top dressing. Friéd and y
Breeshart (1963) reported that P applied at later | ':
- stages was ag effaétiva as its bassl apﬁlication. i
Bhurbla and Rana {1965) and Ray et al, (1966) obtained
higheat grain yield by NPK appliéation*at AT stage :
and reported that aﬁplication ct 2 at boot leaf stage qav?
lower grain yield than when applied at masximam tillering %

stage. Bhardwaj et al. (1374) cbtained highest grain

yield when P was applied at planting or at tillering or
-wﬁs split between these two stages but delaying the P h
application upto Pi stage reduced the yield., In the :
present study'aléé the thiré.split dose was top dressed
at PI stage (45 DAT) and those treatments have given |
lbwer grain yields than the tgc-splita where the second !
- split dose was top dressed at AT stage (20 DAT). The L
findings af‘Rana‘and Bhumbla (1959), Eid et al, (1970), {
Halappa et al. (1970), Mellu and Bhandari (1978), ’l
Choudhari and Virmeni (1975), XKatyal (1978) and many ”
.others are in févcur of higher grein yields resulting L
from split - P applications £o~:ice. Fiela‘expariments
conducted at Rice Research Station (RRS), Monkompu,



Rerala during 1921 puncha seaszon, reveeled meximam
grain yield where ? was applied half as basal and
half at AT stege. Later, in the exveriment repeated
in 1983 Puncha season, 3 gplits of » application
resulted in maximam grain yield but none of these

res ulta was significant, The better performance of
top dressing with 20:20 complex fertilizers applied

at 392 248 at Monkompu indicated the desirability of

o dressing of 2 though the result was not significant.,

32 experlmﬂnts conductad at Aonlomtu also

fagged p
revealed the desirabillty of top dressing rice with
complex fercilizer (23:23 ammophes) though again the
results were nob significant. In view of this, in
terms of economizs of phosphate spplication, the prasent
rasults are in favour of the single nutrient carriers

as against the complex vize., Zactomphog. However, an
adaptive trisl conducted in -Prﬁer 3 field under the
Uperaticnal Regearch Projec: at lMonkompu during Rabd

of 1989-3) indicated significantly higher grain yiold
in vice by full dose of P,0g application asg factomphos

at 15 D&E’»o



Yield of straw

Yield data In relation to straw as governed by time
and sources of P fertilizer application as furnished in
Table 5 indicete the desirability of top dressing of P Ferw
tilizer in addition to a basal dose. As with grain y&elﬁ
data, the two-split P tr@aﬁmants, in general, periocrmad
better with regard tc gtraw yleld also. Among the two-split
P treatments, the treatment where factomphos aloue was
applied as hslf basal and half top dress at AT stage, ie.
T13' has resulted in the highest straw yleld, although the
yield differcnzes were act signifiszant among these twoesplit
treatments viz., TZD
findings of Gupta et al. (1975) and Rebindra (1978) who

to TEB" The results agree with the

found that 57 per cent » epplied at transplanting and

59 per cent at tillering at 3 weeks aiter transplanting
resulted in hlghest straw yield. Chandrasekharappa (1985)
8lsc has reported similar findings. The treatment which
rgaéived the entire doae of P as\abaaal dressing was next in

the decreasing order of straw yleld.

Among the basally treaﬁed}plots.-the plot whiah
raceived factomphos as basal gave higher straw yleld compared
to superphosphate thaugh significant difference could not

be noticed.
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, o
The treatments which raezeived P sxclusively as singie
top dress (T3 and T,) gave reduced straw yields with no |
, : !
significent differsnce among them. The lowest straw yield

1
L

w83 recorded in the no P control indicating the need of !
phosphorus fertilisation for increased ylield of straw.
The three-split treatmentcs alao\rasultad 1nAradu¢ea
straw yleld, probably &ue to the fact that the last top ||,
dress at the PI gtage night nct have benefitted thﬁ rice
2rop to the extant e;_gpacteﬁ. ‘I‘he comparatively higher straw
yield in éha two=split P treatments over the threg—apu.t |
can lead to the inference that thé P applisd afiter AT stagﬁ;
may not be fully helpful in boosting straw yiaid since the ‘
rcp;@stive phage which starts imnediately after the ac;*tiv";e
tillering may also need phosphorus. The nesd of an adequatis
supply Gf phosphe_amé Zrom transplanting upto booting stage
t@r'fiaea has been Lndicétad by'Reyes et al, (1962), Samad’
et a‘l. (1956) and Vijayan ét al. (1977) cbtained maximam !
vield of atraw £:am soil application of 60 kg 9205 na~t at %
25 DAT, The presamz rasults are in agreement with the f:!.nd-
ings o.t' Bhurbla and Rsna (1965) th&t the application of N, z}
and K at maximam tillering stuge would :emlt in highest stn’tw
yield., The dealrability o£ split ‘application of phosphams

has been indicated by Rid et al. (1970) and Halappa et al. ;i'
(1979). ’



Fhosphorus content in plant

-

| The data relating to the phosphorus content of the
rvice plent at the four atages of its growth under the influ-
enze of time and sources of yh@spherué argplization as furnl-
shed in Pable 8 gave indications of higher plant phosphorus
concentrations in the two-split P treatments. Although the
gingle basal treatments of phosphorus teglstersd higher
Pplant P during tﬁa ﬁrﬁuﬁdp dressing at AT stage, significant
differance over the twowgplit 2 treatments could not be
cogerved. This leads o the inference that even if full dose
of phosphorus is applied, only part of it is sbsorbed by the
planivand the reét gets fixed in the sell, hig findine is
in conformicy with the eariier Zindings of Patil et al. (1953)
who revealed that single application of 2 upsst the balasnced
nutrition of nltrogen and phosphorus ahd.zeﬁammania& the
spiit applization of phosphotus in small qu&atities at various
growth stages. 7The control treatment had 2.20 per cent plant
phosphorus at'thig geowth stage wiich was significantly low.
The single top dcressged © treatmentg'?4 and ﬂs also registered
significantly low plant phosphorus content, sinze the plants
under Thege trestments are devolid @f any rhoophorus at this
sgtago.

The treatments whnich reseived the entire deae of »

asg basal (T2 and T3) and the treabments which received half
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the dose ‘rlﬁ Lo @13} have evidencly resulted in the higher
plant P concentration at this growth stage, cowmpared to the
treatments whizh either received no phosgphozus (Tl, T3, ?4}
or %th dose (Tﬁ to To). Between the full basal application,
factomphos performed better. IThe betier recovery of phos-
phate from swmophos than from superghosphate Dy rico has
bean reported eariier by Panse and xhanna {3964} and
Engelsted and Texman {1967) and this may he attributed to
lesser reaction of phosphate ion with soll zolloidal complex.

Tha results indicate that the seedlings immediately
after transplanting ere unable te absorb the entire dose of
applied P due to their underdevelopad root syatem and also
due to the fixazicn of part of the applied phosphorus in
the goll and lts regultant legser availabilityv,

With pagesd o the growth stage vize, 15 deyo after
top dressing at AT and 12 days after top dressing at BI
the plant ¥ content wag found 20 follow more or less similar
trends, with higher plent P An the twoespllit treatments.
However, the plant P content at 15 days after ton dressing
a2t AT was also fairly high comparad to ﬁha full top dressed
and full basal treatments and that the two=3pllits and threew
aplits wace significantly dlfferent. The control as well aa

-,

the treatment whish reseived single basal 2 had significantly

low plant phosphorus contents over the twowsplit treatmontse
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fhis is in conformity with the earlier finding of Rebindes
(1978) that application 59 kg P 295 na~t in twe splits

(i basal + i tillering) recordad higner P aontent of leaves
compared to siagle spplication trestment {(Ffull basal) and
NG 2 control.

A% the AT sbage the highsr aztivity of the plaant
roots enabled more efficient absorption ©f the autrient
immediateiy when applied to the 30il whish was reflested
ia the higher plant P content in all the top deessed treat-
ments, while in the single dose bagal treatment, tho fixa-

1 of the applied ¢ 'nd songsequent restrictad mv@ilabiliuy
mightt have contributed towards its legser sbsorpiion by
roots and lower plant P gontent. The treatments 7y and z‘ﬁ
which have raseived the entire phosphorus as single tep
dreas recaxd&ﬂkieast plapt P conbent, as in the control,
prebebly due to the complete absences of the baselly applied
avtrient An thess treatments. This chservabios reveals the
desirabiiity of applying at least a poreion of pheoschorus
as basal,. |

The phesphorus content of the plant estimaied at: 13
days after top dressing st 03 stege indicated than the two
ecual spdibs of 2 pither as sucerphoschate and faatomphos
(@ 113 ot faskomphos and factomphos applied basslly and top
drossed respectively, pexformed betier over the other treate

ments. L the tregbtments Tia and ?13, thio water solublc
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pheosphorus top dressed in the form of fasktoughcs nas
resalted in the incressed plant phospherus content which
can o ebbributed ¢o the influspee of che ammonium Sompoe
nent of the gumplex fertllizer. The presence of ammoniacal
nitrogen mast have provided more faveouravle conditions ond .
have influsnced betber asbsosptlon o2f£ ghogphozus hy the rlac
rocts, $t i3 aloso olear from tha Tshie thab the Lreaatments
T4 and T witdon have alzo regelved farztomphos exelusively
Lor bop dressing p@:ﬁ@rm@a simdlarly aslong with Tza and-mx3.
Limilar results have been pogorted by Shinde and Pabil (193723
who compared ¥ alone and with & and & in didifeyont forns
and found that appligotion of ammophos gave the ﬁigﬁegﬁ
yleld, Asczording toitheém smmophos was better, dus to 1tsl
gragsuler naturce, water soluble Zomm of P and ameoniacal
form of pitrogen utilised by rice. Raju {1983, 198%5) also
noked the suseriority of Dlammoniuwn yhosphnte comlex fevii-
lizer owr single superphosphate.

wWith regaxd to the phosphorus content of the grain,
glanificant differencs aovld be ohoesved in the toestments.
fhe treatment ?13 whicgh reseived factomphos for tép dregg~
inyg has resulted in the meximum grain phosphorus coatent,
However, the treatments §1§ Gnd ?13 WeLS DA par witin T;g“

s

Sasally appliocd treatments ?m and 23 and the thres-gplit
e .



treatmenis ?7 and r9 al30 pescrded neagly iﬁentiéal graln
phosphorus conbtents. Similar resulss have been raparted
by Ue Patta {(1375). Acczeording to him applic ti@n of phog=
phorus ia essential for goot elongation when apgplied durding
the tillering stags and it i3 most efficlently utilised for
grain production. The betier fecovery oFf phosphste Soom
smmophos than £rom supelghosphate by rice was attributed
to lesser reaction of phosphate lon with soil colleidal
complex as reported by Panse and HNhauna {1964) and Englested
and Perman {1967). Shumbla and Rana (1965) reported that
application of P at maximum tillering stage resulted in

kS

higher phosphozus gontent in rize groin.

=

3

It is olear that the treatmants Ti&’ 12 ani T13
have given indlcatlions of high plant P content during ail
the thres previcus sempling perdods, which has resulted in
greatar translozation of the nutrient in to the grain.
Fhogphorus content of the straw also differed sioni-
£icantly over the control. However, much dliference in the
phosphorus content OF straw ﬂﬁulﬁ noct be observed among the
treabmentass In goneral, it waz fcound thalt the twoegplitc
treatments behaved better in this regard. Thase Lroatments

showed unifozmly better responsc during all the sampling

izt

ﬁr

£7

stagez. It hasg o be npoted ¢ hae troatmsnts ?G\am& TS



which are the solely top dressed treautments have registered
grain 7 contents not mash diEferent Lrom those of the two-
aplit treatments.

The percentage content of the plant phoaphorug was
foandglncseese upto the sezond sampling period which nearly
soinzides with the meximam tiliering stage of the orop ani
thereafcer it decreased gradueally. In Sact the maxdmum
absorption of phosphorus in rice rocts nermally os=curs at
the agbive as well as ibe mandleum tillersing stages.

The pesulis are in agPeoment wiinh the findings of
Rei aﬂdvﬁarig (137€) who noticed insroased © contenc in
Plents from 24 B0 42 DAP and siow £ abgcarpilion dn the sarly
stages and ratarded during lag phase., Alsce from the graphie-
cal presentatlon of the peak stoge of phoaphorus zontent ©F
plant in Fige 4 iz is cleay that maximas plant content of 2
was pecorded when estinated at the stagg of 1% days aiter
top dressing ab AT whizh corresponds to 35 2A7, le,, near
PL shage. It can thus be presumad that the peak pericl of
abaorption 15 somevhere betwaen ALY anﬁg&?.wﬁageﬁ and in any
way not at or beyond PL stage.

Plant phosphorus estimated at 12 days after top
dresaing at PL gbage ahowed dezreases. This might be due
to She Jdiution effest resulting from the incressad vagetse

tive growth of the crope



Amcng €he thresesplit and twoesglit P treatments, thm
latter has given bebisr rasmults in relation %o the 1&nt
phospiiorus content., This mignt bn dus o the arazaply of t:.ha
remeining aall of the reczomeendnd dose of ¥ at tho o “Siuib&l

Cgrowth stage of maxisum tillering, whon abaorpiion by oot

i3 ot Lvs maximam, while in the thraswsplit treatments, |

i

oaly one Jourth of the reccmmsnied dose wag basally appiied
and half top dressed st AT 3tege, thus oekisg up only three

fourth of -the total doss. The ramsiaolng one fourth dose |

wes applied oaly et the Bl stage pars of widah mdghe have

besn Zixed and part might have been absorbed. ﬁowav¢x, tﬁia
partly absorbed phosphorus might “not have contributed :
| ovards thse inenuaaqa grain P sontant, From th@ @tu%y 1&?
I

iz incerged that the last stege of top dresaingy should bc
1iniced ko the maxd

m Sillerias pericd and thad any ©

applied beyond £ stEgs may oot be mach helpial in bringimg
gbout inureasesd plack 7 gontent. ’

The resulcs 1ps Table & slso {ndicacesd that Eamtnmg%aa
Lop diaasinﬁ at autive tillering stage is mﬁfa'&ﬁanﬁi@ial:
in increasing Tha plint phosphoprus coatent than single .
superphosshstie $op dressing devespustlve oF whskher the

basal dressing has bsen given using singls 3&?¢§?ﬁﬂ5gﬁ&t@j

or factomphos, when compared to the Dackage rescasendatiosn
!

oL fuil basal o spplications



Phosphorus uptake by plant ' :

Uptake studies indiceted a progressive inorcase wﬁ
phosphorus upteke with insrease in riam growth whish (‘101‘2"":
tinued up to maturity. Results on P uptake by rice at pro-
top dressed stage at a7 glven in Table 7 iniicate sini.}.arl
response by all tmaﬁ;mms recelving basal phosphorus shm}x
revesls ene usefulness of baaai applicstieon, Highost p!:q::fs~
phorus uptake was resorded in TB whera the antire dwu ezfi
P in the form of factomphos waz basally applied, while an«:!car.-‘
similar situations the superphosphete baasl treatment ragis»
tered lower wphake, though not significant, It has 4o ba
noced that the traatments ?l' T 4 and T§ have received no :

phosphoras ab all ©ill the €ires gampling umgw and the |

arop mist have utilised only the native avmlabie P xmic:*\r

wWas low, | |
At 15 days sfter top dressing et AT stage, the cwﬁw’r
split P trestments showed higher phosphorus uptske in
generels Thoe plant at this stoge has developed a falrly |
strong oot system which could abéarb more phosparorus £m§;§
the readily savalleble top dressed prosphorus pool. This
i3 further evidenced by the obgervation that the ‘chraea-aplit
treatments also recorded higher uptsake, bur signifieantly

less, prebabl.y hesause. these treatments have go far reseived
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only thres-foursth the resomnended dose as against the wwi=
split treatsents where the entire Jdose has been utilised.
The lower uptoke notized in the basal Lreatmentos s athprle
buted to fixation and congesuent lesser avallaipility of tha
matrient o the orop. The eontrol which has recsived no

applied & has evidently shoun the least uptaka.

"

AT 10 days after top dressing ae % alase, the same
trend of P uptake could be cbserved. &l bhe Chrea=-aplit

U trastmeats have reoorded higher upialie of the matriont
and weravs&milar e the Swoesplit Sreatments viz,,fil and
Tig of superghoaphate + Superphosphote and factomphos +
wuperphosphete respesbively,. Howsver, tho Cwo=aplit troate
ment T13 foliowed by ?10 have resulted in the highest »
uptakae which 1ls indiostive of thse saperiorlty of fankonnng
top dressing at AT. DThe upbake in the exslusively bagal
Lrestoants ?2 ani ?3 haz improved though act v the exzeanl
gipecbad. Debwsen 4he Erestasacs T& and ?5 whitah resaived
the entire 2 ag single top dress at AY stage, the %uperb
phosphate gave lower estimates oerpared to factomphos,
though not significent, Thoe fairly high'uphaﬁe in the
faztonphos top drassed treatmont is attributed 2o higher

abysorpeive tendency of tho already developed reot syston
P g

&

under the influence of gugficient BALEOUen,
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The cumalative uptake ©f phosghorus chagerved at
harvest stage was also significantly higher in the twoesplit
I treatments, iGe, TlB and TIO’ where f£actomphoz was used
for top dressing. Tﬁe treatments T11 and le wbera top
dressing was done with supercghosphate recorded the next
higher estimate of uptake, It can bhe ﬂoticéd that these
treatments conslnued to shoy better iandizations of nutrient
uptake throughout the 2rop periocds. The highest ? uptake
in these btreatmenis was also reflected 1a the yicld of grain.,
The thrae-aplit treatments end full basal treatmonis were
similar in thig regard. Raju 1983, 1985) has regported
higher dry matter yield (DMY) and uptake f£rom the split
application of phosphate as D42 compared to the basal
applization, while split application of superphogphate
reduced the 0MY and yield over its full baseal application,
which hag to be atiributed to more intimate asscziation of
NHZ lon. Riley and Sarber {1971) have proposed evidences
for the presenze of ammoniam lons arcund the roob surface,
which could increase the uptaike of phospha anioa'by roct
cell, probebly due to the involvement of exchange oF
2amronlum iong for hydrogen iongs, which coeld make the soil
acidlc near the root and raige the conceatration of phosphete
ion in the root vicinity. Higher uptake of phosphorus from

comples fertillzers by crop has been reported by Gupta et al.{19



Salmiand Dash (1972) and shinde and Patil {(1282), Panse and
Zhanna (1384) and Eacelsted snd Tersan (1967) al sy reportel

the ketier recsovery of phosphate Zron aomophos than £rom

guzerphosphate by iz,

Available phaezphorws ia the soll st diffarent gtoges

Prom Table 3, it is clear that at the pre-top dreszed
stage prigr to &, bBabtter soll enrloihnent by phosphorus has
ossured in the full basally treated plots. This is expasted,
since all the other treatmente are elther fully devoid of any
applisd 2 or heave received only Sractionnl dose 5ﬁ Foat this
stage. Part of the hasaily applied phosphorus might have

undsrgons fixatlon dn the acld 3043 while pork of it might

£

gtill be ia the availsble form, which ¢an acocunt foxr the

3

higher avallable 2 conieni in the full basal treatments than
in the other partisl basal £ application, where the available
phosphorus content of the soil iz also propoctlonately lowesn.
Becween factonphos and superphogphate Preacmentsg thers was no
alanifizance,
At the second atage, however, the full basal treatmenta,

L, and T, have reglotered lower available phosphorus centent:
in the s0il cowpared 20 obhers (ewlept oonteoll. it 45 co bo
noted that these plots hava'naﬁ recelived any chosphorus other
than the basal doss and & sizeable portics of the avallablae

Chegpnorug mist have already been utilized by the plant durding



its actively growiag stage, namely the post - &9 gtage or
maxbman tillering stage. In ganesal, all the Lon dressed
P treatments wvers supsrior over the full basal treat-hents
wheh regard ta the inorcassd avallability of ghosphorus in
the soil,.
similerly, 81l the top dressed P brsatments Tyl gee

tered more or less identical avallable © values, with a
trend towsrds still higher svailabilicy in the twowsplit
7 treatuenta {Eiﬁ (Xe] T13). The steady supply of phospharus
Lo s0il through Swoe of thres spliv agplications has regulied
in the uniforw building up of the available vhesphorus and
thereby in its enrichment in the scil. Mabween the Cwomgplits
and threew=splits, the former had higher available phivsshoms
content in the soil, presumably due to the effest of full doss

n praferanze O anly thres fourth of the reecemendod Sons

of ¥ in the latier, which has gone in o the soil till this

4ith regesd “o the third and fourks samiing seazes,
vizzrat 12 days after top dressing ac I and ob harvest, all
the treatments excopt sontrol ware aimilesr but glgnificantly
superior ovar the acstvol, whiaoh i3 evidently the roesuls of
full dose of P reseived by sll the brestments gxcert the
control, wherc no phosphorus has been asplied, The airhop

gontents of avallable P ia the Zastonshos treated 304l 4,
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qompared to supefphosphate, are explained as due to the
influence exerted by the accompanyiayg ﬂgz‘ ion in the
former, which through its involvement of ex;hange for
hydgogen ions in the soil could make the soll azlidic nesr
o oot and relse the concentration ©f phosphate iea in
the root viclnizy. By this process, not only the abaorp=
tion of phogphorus by plant root is favaured (Panse and
Khanng, 1364) its availability from fixed form enhansosd

{(Riley andBarbe1971).
P
Minrogen consendration in graln and strow

The nitrogen concentration in the rice grain was
found to be influenszed by the ddiferant treacments. It
could be noticsd in Table & that the factomphos top dresn-
ing could -significantly increase grain nltrogen. The
favouraklie influsnce on the oot zone through fresh additlon
cf nltrogen asm ammophos has helped in the increased sbgorpe
tion of nitrogen from the sodl during the sctive tillering
and maximam tillerinévﬁtages whei the need Zor nutrient is
'also more. <his sbasorbed nitregen mast have beasn effectively
utiiizged by the corop in tho post flowering phase. The
threa-=split troabments were not fzund infericor over the
twOmsglit treatmants, thefedy lndicating the usefulness of
the amuwonlum constituent in ammorhos Ltop dresased ot the

aritical growth stages of the arop.
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Ag in the came of grain N, the straw N alsoc was
influensed by the treatments particularly by the top dressed
factinohos. L was alse notlced that all the faztomphos
top dressed treatments ware similar. These were supesior
over the superphogsphate top dressed trectments whiczh furthoes
eonfirms the beneficial role of 3 P complex fertilizers ii

top dregsed,.
Pocassiun concentration in grain and straw

Pable 19 reveals bthat nelther the source of amplied P
fnor the time of its application had any significant influenze

in building up the potassium concentration of graln or strav.



SUMMARY
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SUKIHRY

A flald exga:imant was conductel in the wetlands
of the Iastructionsl rarm, College of Agriguliure, Vellaysoi,
during the scsond ezop geason of 1985 to find ¢ur the Jeadi-
bility of teop dressing paddy with two waler soluble phospha-
tic fertilizers. &imophos (factomphos) and superphosphate
were used in the stmﬁy as thg gourcge of phosphorus. These
were applied in splits ak three stages ¥iz.,as basal prior
to plonting, &s top dreasing at tho agtive tillering and
pendicie iodtiation stages. The levels of O, 2 and I were ag
pfeascribed in the Pesgkage recommendations, The axperiment
was laid out in almple rendomisald bloghk desiqgn with thirteen
trentmants and thres repligaticns. <he paddy verlecy used
was Jyctid.

Tha 304l and plant samples wers 20llected at diiferent
atoges vim., pricr to top dressing ac AL, 15 days after top
Sdiressing at A, 13 Bays afeer top &raésing at BL and at
harvest 2nd were analysed Jor the avallable phosphorus in
the soil and the phosphorus consentration ia the plank, ?he
dats generated from the field experiment and laboratory
studies wore subjected Lo atatisticel analysis to bring oat
significence if any, of top dressing with phosphorus in

addition o a basal dose on the growih charagters and yield
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and yield parametsrs. Thoe lmportant £inlngs from thoese

studies are sumnarised below.

1. The mean neight of plants recorded at 15 doys
after toy dressing at AT stage was found ©o be significaatly
infiuasnzed by the treatments over the ;ontval. Fasgdmar

relgiit was recorded by «hv Lwo=split treatment walcn Terelivod
factomoinea both Lor hasal as well as for top dresociag ot |

A2 stage. dowever, at harvest, the treatment Alfferensea

could nNot be seen.

2. The mean tiller count showed signdficant AMfler~
ences, only durling the post -+ astive clllering and harvegt
stages with maximam count in Che two=split ¥ tresatmont
where factomphos was used. UDetween the tnree-splits and

two=splivs, the performancze by the latter was bebier.

3. The time of applicsiion of phogoheorus, in geueral,
significantly influenzed the number of wnroductive tillers
ever the Zoatrol. The Cwe split P avplications whare
factonphivs was used ﬁor'the.second 8plit gave maxlmum
sroductive tillers per sgem. Gligle basal, single ton
dress and three=splitc P trestments wers on por and ware
inferdor. OZ these three, the single top dress had the
least effext.

4. Nelsher the saurse of phoschoras, aor che Soime of

applicatioa had any influvence on the moan length of Lanizle.
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5, PThe filled grains per paanlcle was influenced
by the different » trestments. Single dbasal api:lication
and the split spplication were similor and showed encoura-

ging trends. rull top dressed treatments weveinferior.

G, aigﬁiﬁiaant differone=e in the chalf 2oatent
could not be nesan between the twossplit and full basal
trestment3, Thess twowsplit treatments which produced
the least chaff content, wers similar. Cntirs ¥ Top
dreszed and the thres-split ¢ applications resorded the

nigher =haif content.

7. The thousand grain welght weas not aigniiicantly
influenced elther by the scurce of phosphorus or by the

tima of application,

8. The applicatios of I in two spilits of half basal
and hal? top dress at AT resulted in increased grain vield
wilch was significant over the soniroel, thres splits aud
the single top dressed treatments. The twoesplit traat-

meats end the full besal treatment were almilar in theig

d

influcnec. Detween superphosphote and factomphos used
for top dregsing, no significant differsace could be
actioed, In gensral, the full top dressed P and the thres-

scllt treatments were simllar and both were infericr.
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9., wWith regerd to straow yield, tha phosphotus
appllied in two aplits showed better performanse when
compored to tho others. llowever, amony che different
breatmaents, there was no significant differcane. Control
was signiflzsntly inferior., Bstween superphOsphate and
Zactomphos used in che bwo=split creaboents, the latter
was found botter, The full tep drossed and the thres-

Caplit trgacmenis were similsr and gave lowsr straw yield.

1. It was seen in general, that the phosphorus
coacentration of the plant increased with the growth of
plants up to a mavimum €ill the maxinum tillering sitsge

and there after showed decrsases.

il, dignificant Gifference in plant phosghorus Sone
- tent aould be noticed among the Aifferent treatments during

all the Sour sampling stages studied.

i12. Higher plant phosphorus content could be estimated
in the two=sgplit # trooabments duriag growth stages. viz;,
15 days aftexr €Op dressing at AT and 19 days after top

dressing at PI stadgc.

13. ©Phe phogphorus content of the rice grain showed
oo significant differonce betuweon the trcotments of full
basal phosphoras and the split ¢ applicetions. The full
top dresged P treatments and the contrel had low grain 2

contentis,
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14. The phosphorus content ol the straw followed

more or less aimilar trend as that for the grain.

15, Comparetively highsr phosphorus vptake by rice
could be noticed in the twowgplit P trastments, Juring the
© later ammpling stages. The maxionum 7 uptake was regorded

in the factomphos treebmeant as against superphosphate,

i6. Aavaileble phesphorus in the 304l was indtially
'higha: in che full basal treatments. Howaver, beyond the
active tillering stage, the two=split I troatments recorded
increcsad available © 4n soll snd at harvest, no treatqaoens
signdéizance zould be noticed except for the control, which

recsuried lowest svailable phosphorus.

17. The nitrogen congentration of the grala and straw
was - influenced by the top dressed Zactomphos treakments,
wnlichh shiowed botter performance over suporphosphate thereby

indlcoting the nutriticnal benefits ascrued from the top
5 i

dressed NP complex ferstiliczer,

16, The potassium consentrationa of the grain and
straw were gseen unafifected by the sturce of applisd phos~

phorus &3 well a3 the time ©f  auplicaticon.

19, Corrzelaticn studles indicaoted positive and sige
nificant correlaticons between avallable P in the soll and
plant P content., Simllar relationship was also noticeable

between the plent P content and grain yield.
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From the investigation carried ocut 1%t was inferred
tnat the top dressing paddy with water soluble P 4in adii-
tion to half dose.appiiaﬁ 38 basal, resulled in the yield
increasa in grain and straw though not signifisant over
the presently followed PFackege recommendatioa of applylng
entire dose of phosphorus as baszl. The top dressing done
bhetween the AT and maximom wlllerisg sctages hes been found
more helpiul, but delaying top dressing upto PI would
resulc ftn yieldvreducticﬁ,

The results ©f the preseant stuwily slse indicated the
N and P intersction eflect 9f the complex fertilizer faztoms
phos, which might be 2 contributing factor towards increased
vield.

Secwean suparphosphate and factomphos top dressiangs
studled, the latter wags found to be more beneficial, when
the entirve doze of P was applied basally, the superphosphate
and factomphos dld not show any signifisenca,

in ghort, nelther gplit spplication nor using a
comoined ¥ P fertilizer such as factomphos, has been found
t0 be statistically superior in a well laid ocut experinent,
where adequate compensation f£or the J carried by the faztone
phous has been made in the aeﬁresésnﬁing other phosgphatic

treatments. In view of this, it is cbvicus that most of the
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auliivatorSobasrvation™ of better pffert for fasztamphos
top dressing has been attslibuted to the consomiticnt
addivion bue noct cognised effect of the adled nitrogen,
The begeficiary effects of Ifgctanphivs asz Ffound in
the present study undar the possible intluense of fta
W} sompensnt has to be senflymed in a separate expecie
ment insorporating an equivalent amount of 4§ 2z in fartone=
phos as a straight fertilizer mixed with superihosphate
and tcp dresssd at AT stage. The full basel ¥ treatment
can also be top dreasel by the 2ame amount of W, 80 as ko
conzlude on the acsbual 2ontpibutlion of nitrogen. N tagged
sxreriment on these lines will ¢lve the astual contri-
buticon by the native as well as the applied phosphorus,

This is sugiested as a follow up studys
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ABRLAACTY

A field experiment was conducted in the wekt lands of
the College of Agriculcurs, Vellayenl campus during the
zecond orop seaseon of 19288 Lo atudy the effect ©of top drsgsw~
ing paddy with pﬁesghcxuﬁ ia tha ﬂorﬁ ¢f amophes and gurer-
phosphate in addition €0 & basal application on the yield
of grain and strawv.

Tha experiment was carried cut in a simple randomlsed
blosk deéign with thirteen treatmeints. actomphos and super-
rhogphate were applied at different times viz.,full basal,
full top dress a2t AT, 5 basal +3% at AT, 5 basal + ¥4 at AD +
§ at PL. A control treatment without any phosphorus was also
inzinded, The Fackage recommendation of 20345:45 kg ha'l of
N3l X wag given uniformly to 2ll plots exczept in the control
which received W and R oonly. The variety used was Jdyothid.

A Gestructive row for collextion of plant samplez was also
malntained. So0il and plant samples were withdrawn IZrom eazh
plot at different stages vig. prior to and 15 days after top
dragsiag et AT, 19 days after tcp dreszing at 2L and at
harvest and znalysed for availlable P in the soil and the
phesphorus 2ontentt of the plant. The growth, yield and yleld
sharscters were also studied.

increased plant height and tiller count could be cbser—

ved during the active tillering and maximum tillering stages



when factomphos was applled half as basal and half ©op
dressed at &7, The two-spllit treatmenta of faotomphos
recorded highest tiller count at haxvest.

Among the yvield oharasters, inereascs in Shi produd-
tive tiller coaunt along was significant_unﬂsx tho influence
of split applicetion of ¥ either as aupe:ghcgphat@ or
factomphos,

The application of P in two splits of half basal
and half top dress at AT resulied ia increased graln yiald
which was significans over the coanbrol, thres splits and
the single top dressed trestments., The twoesplit treat-
ments and the full basal treatment were simllar in Ehelr

inflyenzc. ODebtween superphospiwte and Jaztomphos used

for top dressing, no significant difference could be noticed.
in general, the full top dresscd P and tha threc-split
treatments were aimilsr and both were inferior.

With regard tolstraw’yield, the chosphorus applied
in two aplics showed better performanso when oomparad Lo
the others., However, among the differgnt tresatments, therc
was no slgnificant Abfferonce. Control was slopifioantly
inﬁer@cr. Between supsrphiosphate and factomphos used in
the two~split treatments, the latter was found battar. The
full top dregsed and the thrsee-spllit Sreabtmonts were similar

and gave lower strew yleld.



Studies on the vhosphorus susoryption by rice plant
made during thres sempling stages indicated that incroasod
absorpbion of phosphorus was during the period between “ng
£irst and serond sampling gteges, which nearly socinollisd
with the asztive tillering and maximum tillering stages
respestively of tho eorop, with poak aboorption at Gbe
sesond stage and thereafter it desreased gradually. In
this regard thoe twoesplit P tresbments recorded hlgher values
anong which fastomphos applization resulted in tho highost

niant P aontent of the harvast stage whizh weo significant.

The uptake of chosphorug studied Ln_the varions gbageos
was slzo found o be higher in the twowspllt P teoatasenia of
Pactomphos. Uaximam avaellable phosphorus in tho soil aoald
be noticed in the treacments where » gppllcation was mads in
twoesplits, wich was however on par with full basel

Lreabtment s,

In general thx nitrogsn contest ©f grain end gosraw
were higher in the two=gsplit P treastumencs with a mandmun
aonsent 1n the fastompnos top dressed treatment. MNowover,
no treatmentel dliferencce zould be sean in the coge of

potagaium content of graln or strav.

Corrclacsion studics revealoed chat the avallablo 2 1o

the soll and the phoaphorus content of the plant astimated



st various stages were positively and significantly aorml.fatqﬂ
with yleld.

The resalt indicated that peak phosphorus absorptlc}gn

by rice ozcurs at maximum tillering stage and that the

phosphate applicaticn at or after FI is not likely to be
helpful in bringing about the desired yleld increase in riz.'é.
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