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INTROLUCTION

The role of pbosp!xems in plont patrition is evidont from the
fact that it is a constituent of mxeleit; émidg phytin apd pﬁaspﬁoupidm
It is closely associated with seed fom&ti@n and esrly matarity of erops,.
partieulorly cereals. The aﬁmrpt.iﬁn of otheé'mtriegta is directly or
indirectly influonced by this olement, Tte bemeficial role in the
healthy and luxuricne growth of plonts is a woll established fact.

Namerous experiments condueted all over India on a wide variety
ot s0ils under different elimotic conditions indicate that rice vespends
- well to applications of phosphoras. Superphosphate sy by fav, the woat
popular of the ;aixésphatie fortilivors. Ulirafos, which _ia a tricaleié
formy is now being extensively used in the Ealktamd area owing té its
availability in aoid aeiis and its -'rela'{ﬁvely Lowor cost. Other forms
lile defluorinated rocls i;hepﬁmte and 'Ih@:ﬁjas phosphate are alse being
used on a limited scele. Infarmati&n regﬂrc}ing the relative rerits of
those fortilizers on the growth chorasters of rice, is noverthlesa,
moagre. \ | |
. In Herala, rice iz grown over sn area of 7,79 lakh hecteres and
| the annual production ip 10-11 lakh metric tons. This quantity meets |
tmiy aboub m_u of the totel cereal reguire@ni of the State, The only
meih@ﬂ by shich this défiei% can be overcome is by the introduction of -

newer ond high yiolding \%arie-éies of rice and by the adeption of the
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latost rescereh findings in the caltivation of this crop. A musber of

~ dmproved varioties of rice is now gainiag popularity awong the farmers

of Korala. Notable among them re I8 8, Taictung Netive 1 and Culture 28,
Thege varietios have totelly chongod our concept of graim yield |
potentind. ‘f.haﬁ food self msfieianey;,shieh wae a wishfal thinking '
hithesto hap now bocoms o proetical propositienis evident from the -
eﬁihnaium of tho Horels farmers of these vaviotios, Vory 1ittle quﬁ-'- A
petion i5 svailoble in regord to the reletive response of theso now
strains to t!ié applieation of differont phosphotie Zewtilizers. It wasg,
therofore, considered desirable to investigate the vespouse of thees

| fmproved varioties of rice I%a diffevent fowme and levelws of phogphoras
application. With this cerdinsl ﬁm&p{ée@ fn view, tho progent frweatio
gotion was undertaken to study the inﬁaeﬁée o? éanparphoaﬁhata, ultrafon,
defluerinated rock phosphate and Thomse phosphate . in incressing levele

on tha growth, vicld and composition of the throe rice varioties vize,

IR 8, Tafchupg Notive 1 and Culture 26.
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REVIEY OF LITERATURE

i’w:m- and van E'or (1959) gemrtea that on recloimed hesth

. sodls ssxperphasgshate was mr!:ed!y aug»rio:’ bs lmaie allg. the avaﬂa-
| ‘bility of tha :amz- ‘i‘)eing graa‘ély reazcea at high plf '\mluea. Gnly |
ia ntmng!y acm aoils, ha;aiu slag nma ma eﬂmtiva thmx
supﬁrphasxzh&to. A | |

Chand end Cofeng (1383) studied the availability of phosphorue
in calc...zm mp.rﬂuphnte, namaaium !‘&so& phosphate and hyperphuaphate
in éiffmt smllu. ’mey xmmd that, cm all tba sn:llz ertm!.iaé,
‘ :superpﬁongﬁxaﬁa wag t!w nost av'ai!able. 'ﬂm availahility wed more mtksd
in acid mi!s than in mtral or a!kalim aoila,

ﬁnmm (1954) fmna thai a;;x*mg sheat grown on gray !,’erest

| néih and on leached ehnmam soile xm;mnﬁaﬁ to all forms of

, .p@hosphomﬁ lh‘riéh chernuzem s0ils, he obtained i:he highast respouse

to suporphosphate and basic slag. Schmitt and Jungerman (1054)

reported that in cylinders of dry sandy soils, phosphorus uptake by young
"pat pleats from fertilizer appiied to the ploughed layer or as top
dressing was more from suporphosphate then from basic cloge

In a b year trisl using ceraélwlty rotation, Agerberg (1987)
founid that superphoupliote was moro effective thsn basic alag, but b&siﬁ
slag shiowed a graster of:tiammy in the Gih (residun!) yoar,



Spae Remule and Mapialmlandad (1062) mg;ama that

mmrph@&;ﬁmﬁe wa& Mﬁ%m' %ﬁ&ﬁ form yas'a mawe m apgsli@a m&iviﬁmﬁ.iy

on an atusl p%ﬁ@@@%aﬂms %‘s&sﬁaa :

a o eomparative study of the offeet of diffevent fowms of
ghoophetde Rostilizers on riee in Bihow, Battechorya ot oi (1865) .
obtained the highost response %o single cupsrphesphato o

| Choudbury (1067) obtalned higher ylelds of paddy for the
application of amgmwgﬁmégkmm thas fov Ewmmaaio |
- Zannen ﬁ@@i } fomnd thet maw slag was *g«wwmlariy sudted f@?
Lzymm@g z}‘hﬁwﬁik@mﬁ mﬁawe@ of 20id goils, due to iw high emﬁeﬂ% of
gitede a@aﬁ ‘soluble P O €3€io€§ = 26 pop rvem%} A e&siﬁxr wai&sﬁl@m@ end

m@wm@m:ﬂam forn amai sloo duo to the wewsaw& of detive limo. ( 45 « B0

por eez:&}.

Gewichio (g@m% weing mﬂi@ astive slog ond taking phetographo
‘@t vovioue ctogos after trostnont, showed thet this fertilizer was
- rapidly dissolvod im woist soils snd. ﬁ*@a&ﬂy tokon up by plembs. -

 Gerietio and Bramsan (m&%&s) @@m@‘ thet drossing with basic
skag at ratos 30 to 190 %ﬁg P @& P hectare, progrogsivoly im&*éasaa
tho yﬁ@m e:af covoalss - | o | |

In on m%ig&&i@m to sﬁ:aﬂy "&:h@ mamz*ml waitm of hasic salg,

?ﬁaﬁmgmtr& and Padalia (1903) @b%ameéi gsgmfamm gmin yieﬁd duo to the
agpuca‘éim of basie aiag alonos '
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In o 5 yoev m@. Bonnet ¢b sl (1954) applied difforant
sources of phosphoras et 120 ib ?265 por acre to 2 series of pots,
ona eropped to legumes and the other to grass. They obtained signifie
cantly high yields for most o:f the soluble fertilizers émﬁ found that
eolloddal phosphorus, defluorinated rogk phosphate and tricaleium
phosphote were of 1itile value on thess soils. Sodium pyrophosphate
ond mone amonium phosphate pro&ucgﬂ‘ higher ylelds than did 20 per ecent
or 45 per eent superphosphate. In gray brewn loom (pi. 7.2),
Chondra Ratus and Fernendo (1954) found that ammoniun phosphate was

superior to an eguivalent amount of superphosphate.

Chondoal end Obbrni (1956), ia oo experiuent ausing 20 difforent
phosphatie mrtﬁiéers. found that ammoniunm phosphate gave the highsst
end best quality yields whon applied on on egual phosphoras bagis and
the 1’205 recovery was 59,25 por cent. Tho other fortilizers gave

recovory values of 20«40 por cant.

Utagawa (1054) reported that the mntritive valuo of deglnorinated
phosphate wae equal ‘2o that of suporphosphate, fused phosphate or bosie
slag. |

Haward {(1556) measured the cemgaraﬁva rvesponse of rock
phosphate tnd superphosphote for various crops and found that brassicas
rasponded well to roek phosphate in ealcareous seils while potato

- erops rospondod poorly evon in aeid ooils.



mnma @g _,1, (1@49) vecorded an imreasaﬂ gmm yiem of 2030

mr cent by prwoakmg the paddy aacc!a ixn a mtrient solutian containing

phoaphorus.

In putriont solution eontaiuing (=200 ppm of T 205, Ishim!m
and Tonaka (1981) observed the highest yields of paddy at 20 pom lovel.
At lovels of §-20 ppm, the plant phosphorus eontent wes constent bud
outside theose lewela it increased with increasing P 5 5 sapply. The
maximam ehsorption of 9205 appoared to eocur ot 150 ppm. DBat
Arjyunayagam (1@53} reported that phosphorus at 30 1b P.0 005 por ecre haud
no direct or eamkai;ive offect on ywld even in the presencs of high

lovels of nitrogm,

Dabin (1651) recorded a significant rosponss o rice by
phosphorus slong with nitrogen and potasaium. Aecording to him the

seximm utilisation of phosphorus cecurred at the tillering atapo,

Parthesarathy (1953) roported an izw?eaee in yield by 1.5,?;, the.
appl.i_eatinn of 159 1b of superphosphate and amconinm salphete along
with 4000-5000 1b of grecn momire per acre. Smla Remlu mmd
Marialulsndai (1863) obtained higher yields of rice by the application

of saperphesphate along with farw yard sanare.

- Paud {1952) obtained no beneficinl effect for mn application

of phosphorus at 20 1b P,0, per acve, but at twico this level the yield



of grain and straw wae significontly incroased.

Raychoudinrd (1053) got significont ineroase in the yield of
rice dav to the applicetion of phosphorus in cozbination with niirogen.

The work carried eut by Chong and Teong's (19563) on the soils
of Tatvan, vevealed only o slight insreése in the yield of rico on
lateritic soile ond slsto allavial soils amd mo incresse in yvield om

sandestons end slate alluvial soile due to tho application of phosphorus.

Ghosa gk o) (1058) reported that o crop yielding shoat 3000 1b
of groin and 3500 1b of strew per acrs romved on an gverage, 40 1b of

%3,_30" b QIPEGE'QBEX 79 1b of F.EO per oere.

In a £ield mrmm, Casaidy gt al (1956) observed benoficial
offects for 0, en tillering and grajn produetion under flooded conditdor

C Castra gt al (1958) peported that phosphorng hed no effsct on
the yield of rice, even though the soil was low in phosphorns. ) But the
results of research carried out by the Indien Comnoil of Agricnltarel
Hessareh in the States ‘Gf' Bombay, Bengal end Madhya Pradesh
(An/@nymns 1988} indicated en increase in the yield, tiller number end
.vigﬂur of plants when phosphorue m< applied along with nitrogen.

Chavan gf, 5k (1957) and Horiye end Sato (1958) ebtained
increased yields and growth of paddy dus %o the application of phosphatic

Zertilizors.



( Tansks gt g, (1958) veported that growth and grain yield were
optimal with <10 ppm of Py0q and 20 pm of Kga.‘ Agpucmén of
phosphorus at levels highor than 4@ ps of P 0 rednoed. grain yield mﬂ _

2 apz:elientzaa ‘at rates more ﬁ:aa 100 pga caunsed a high accwiation of
nitrogen en&pl_ma;r!mm- They alse found %&Q- low phosphoras lovels
~ produced stanted growth, poor tillering, reduced ear formation and
concequently lov grain yields The leaves were bluish green in colour
and the stem bags developad a parple stroslk.

' CIn send caltares, Fassi end Asads (1050) found that phosphoras

nhaorptim‘-wai gifaaﬁa’r i’or M@: pﬁas’;&mmﬁ imi‘a apto the tioe of

ﬂmﬂog. ’ﬁmy alﬁ yeported that tho acid mluble phosphorus was mOre
| in the gm:iu at higher levels of phosphorus application, vkarem the lml

. of imolabla phmphom was amﬂwhé.?

X a!is‘emsim of the £indings af‘évér 2500 demonstrations
and trials eomiaeteﬂ on pmi&y in Madras Stato, Marialmlanded sand
Srecnivasan (1050) reportad that & conbination of PO, and N was
mgwiﬁr to the other tmfmnta mﬁ wan raspamible for inaxaaaing the-
yisld bty 39.4 per cente

Takifiua gt gl (1650) reported that increased rates of
| ‘_ ghosphar’ﬁa ap;’z!iaaﬁon aéeeleré&ﬁ viiilwrﬁg at -izzﬁibi’aeé_penielc j
growth, | | |
‘ B &viwing the results of mammal eximr;;l_wn‘ts on rice
condnoted in the past at the Agricnltaral Eﬁﬂaéreﬁ Stations in Indila,



L Goum and Chanda (1939) have reported an erratie respoise by paddy
to tbe application of phosphoras. They also found that there was no
p!gniticmﬂ interaction hetwesn :;itrozen and phos?homn.)
Digar (1060) reportei that in lateritic loxms of low fertility, -

the higbast yiamamt paidy were ob%mt& in the year of appucation
of amsoniam aul'imte ot 80 1b of N por acre and 60 1b of P 05 por aere.

( Baak 9& 31 (1960) !aand tbat in wntarluggeﬂ rice soils an
upplication of 20 ib of P, 05 1»:' acre as guperphospliate along with
n:ltvogeﬁ did not influence the yvield. This thny atiribatod 2o the 1aw'
phoephoras reqnﬁmmnﬁ ox the rice crop ami the Tormation of relatively
unavauabu zmnspnm. by mnmnamn with iron and aluminiuz. )

In aalutim enlture cxp@rimts ecndneteé with two jndieg

‘rice varie?iya Pth 30 and -’f.lﬁ. »ﬂt_ the Contral Rice Besoareh Institute,

cimm& (ﬁaiami,iéﬁi) the optimm grain ¥ield was obtained vhen the
;mamm fértiliza§s wory ap?liﬁ‘at'th; init:lai anai of growth,

| St!mv (1963} stated that t;ia average :inpém ;:f rice was abont

l 1.3 md por' sory h!éhw. }m'm the‘ -dfszagc of p!maéhﬂrnn was increased from
2010 P "s to401b P °s per acre, Bxghar response of sboat 10.7 m
;m- aera wER @hisained by ths ezmbinatxcn of 20 1b of N and 40 1b of _

Paﬂ‘& pex* aore, e e

I}attu snd Datta (1963) recorded a progressive increage in yield
(abtmt 60 per cenb) by neing mﬁia-active mperphasphato (2145 per cent

3
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"205) and flooding the soils with 8 em of standing water. They eleo
reporteidl that flooding was effective in inoreasing the release of
availoble soil phosphoyus, uptoke of soil and fertilizer phosphorus and
utilization of applied phasphot&:.?

K‘ Tanaka g al (1!_364) ghowed that an imevease in the spplication
of phosphoras to Talnsn 3 and Pata, rosulted in on ircrease in penicle

longth and weight, percentage of plioaphorus in strav ond aleo tho

phosphorus content of the pluate )

Paji (1005) obteined better response to nitrogen end phosphoras
in combinations, @s compared to the individusl application in cultivatora’
tields in Andhra Predesh. Dajd (1968), aleo roported on average response
for paddy to phosphorus, whon superphosphate was eppiied at 30 1b of

- 77" Gupte gt 8L (1963) got o positive correlation betwsen the mmber
of ears at tillering stage cnd the nitrogen end phosphoras contents of loaf.
Sreénivasnln and Pavar (1065) obtained no significont effect
on the plant height, vuster of ear-béaring tillers, length of penicle,.
1000 grain weight, oanboer of mature and chaffy grains per panicle and
roott shoot vatio, by the applieation of phosphorus-for two dndlca x
isponics hybrids (ir. 19 x Norin 18).
Mariokalandad nnd Chary (1067) reported that the response to
phosphorus was affected by diﬁemt factors oneh as tho depth of




placemm. iﬂdirﬁet masring thmugh legmaes. combination with gmen

mannre, Fo¥.e nitrogen zméi phoepliorus and the mplieatien of 1.

Mohon ¥amar (1067), whiile stadying the effect of phoephorus om
‘the growth habits of Talnan 5 and aiemmg Native 1; veported en increase
in the height and musbor of tillers f‘kw to ineroesing levels of
phospbﬂms. o also roported that in bath varisties applwatian of
p!xoa;zhoms msultaﬂ in aigniﬁcmﬂy kigh@x- yields of graim sivaw emﬂ

root bt t;!xe meraaa@ in yielél for the dii‘ferent lovels was net mmxfieam.

lad and Prasad (1047). found thet in optimsl doses phosphorus
-inereased thérepmfiuctiv& vigour yrather than the vegetative. They alsg
noted that along with nitrogen, phosphorus tended %@S incronge the gsmteig
content. |

Hoyashi gt 2} (1981) founa thaty in viee plants phosphoras
deficiency e;msee sm‘ma ‘growth of roots.

Ishizukn and Tanaka (iﬁﬁé) reported a decrease in the starch
coutent of rice dae to the applicstion of phosphorus. Bat the erude
protein content ami the fat content of grain increaged with an' increseed .
~ supply of pt;aephomé.
| A dslay in the yellowing of the leaves of rice plant due 1o the
lack of phosphorus was noted by Movita (1953).

Seharror and Proissner (1954) observed that incressing amsunts of

phosphorua wore beneficial for the optimun concentration of vitamin 31.




‘E’ax;ahaahi et gl (1955) found thet heading was accelorated aud
the ratio of the weight of ears to the woight of mttaw wag incmaaea by
inerensing phosphorug E%np;plya The application of phosphorus ahurteneﬂ
the periscd from transplanting to the completion of heading.

Caaser (w 56) noted an imereaso in the phosphoras and colelan
content of grain, & decrease in the nitrogen content and a varioble affect
ou the potdssium content @e to the a;aplicati@ of pheaphatic i’ariﬂiz@m
to ,riee. | .-

. in iaemmsa in the stamh can%am of grain due “&o the agzga!ieatioa
of p&m%ﬁmma was raported by Moriya and Sete (i058),

Yoshida (1068) found that increased applisction of phosphornn
ymmo'taa root growth and tillering and hastenad matarity in rice. plents.

Fax,jiwara ane} hira (1050) obserwed an irkibition in nitrogen
absorpﬁwn, and ;amtein synthesia &n rice, clua to the insufficiont supply
of phesphame.

Earapivenke (1960) recopded & remarkable inevease in the
ehlorophyll contont of leaves snd ascumiation of dw matier and a olight
decrease in the eccumilation of corbohydrates in all organs of the rice
plant due to the application of phosphorus aleng with nitrogen and
potassiam, - .

Basal gf al (1981}, in thoir etudy of the mtritive valus of
rice as influenced by the application of phosphoraas along with caleinm
found o megative influence for this twreatment on the protein, phosphorus

and ealoium content of grain.
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¥hile émayang the uptake of phosphorus by Teinen 3 and Pets,
Tenaln ot gl (1964) found that in the active ptraw phasfﬁzoma lovels
decreanad for o time aftcfar tyensplmﬁing, then slowly ineimsed and aftor
| rezching a peals lovel deeroesod towords matarity. During maturity
nitrogen and plicsphorus wore tramslocated from otrew to grain.

\ Barriel gt gl (1951) reported an incroase in the dry woight,
ach, crade protein, other oxtractive, fibre, phoaphbms and mognesiom
of spring eats by the spplieation of snperphﬁ&ph&to:)

Thomas ot 8l (1081) noted that oats roceiving 5 times the control
amount of phosphorus contained morve of fulic ecid, bictin, niacin and
ealefnspantothenate and the plants receiving one-tenth of the control

avonnt containod less of those constituents.

Eoperzhinski (1958) reported cn inerease in respiration by the
genoretive organs of plabts. by en inereased supply of phosphoras. Under
8 Mumited gupgély of carbohydrates to these organs the | process of acod
development ms\ﬁis‘ﬁwﬁeﬁ-bg this incronsed reupiration. Tamwen and
Poluyasova (39563 found that the spplication of phosphorus to potato
plantsiéncm-);;;éi “the- assimilative surface and the developuent of root
systom. Inercase m M}»:ﬂ?'ﬁﬁl’ and protein coniént_, irrespective
_of nitvogen levols wae noted in ;iax by Tilgor (1086),

. Wenzel (1957) showed that the concontvations of inorgenic phosw

- phorus and phytin phosphorus increaged and that of phoasphelipids and




mucleic acids romained more or loss constant, in the dry matter of

matare plants receiving incresced amounts of fertilizer phosphorua.

T pot uperinonte with suntlower end tomatoos nd 4o #ield
sxgmmm with potatoes and fodder boot, ﬁaglev {asﬁ*z) noted an incrosse
in the fibrovaeculor bundles and xylum vessels dus to %ho jacreased

epplication of phosphorus.

Yoriya and Sato (mas) voported en incroase in the starch content
a! glmt: 8s a result of phospho;m ag:gzllaatim.

mmmzm (1050} found that rice conld be mmm fron

Piriealoria orvens (blagt ﬁiaem) ty the application of phosphatie

fortilizers, Dat Keishnagwazsd (1652) reported no effect on the incidence

of blast by the application of this element.

0ta gt L (1657) obsorved that plants wore less cusceptible to

‘blagt and stem bover diacase by the application of iron slag.

’ ﬂivam and Ishil (1080} g-e;m&e& an iooreoss dn the mambor of

: lawaa 0! stonm ’hamr arhen high imls of phosphioras were applied,

%‘illigﬁa (1048) found thot phosphovus deficiency greatly depressed
nitmam uptahe. in the éarly"'atagea ot geowth, agwmzy éxm to the
ﬁiffemntigl effect of phosphorus on the growth of roots end phoods.

Thomes gt pl (1061) demonetrated o direct P-N rolation in plants,



, ‘i’aﬂm (w’sa)a. :;hiie stadying ﬁ‘m_ interaction of nitrogen
end phospheras on rice found that higher rates of nitrogen were required
Xor the mimu rasponse to nedium levels of phosphorus and YiCR-vorass
At low !mh of fertilizer amaliéatian nitmgen and phosphorus exchanged
their aizaet:.

In pat Wrmut'a on poor sondy sailg ot pil 643, K&mmﬂw (195&?

: :ma that inoreased zmn of :mmm ami phosphoms reaxitod inan

. increased aptake of phosphorad. '
sgmwm (1958) reported an increased vecovery of nitrogen

in crops when this element was used with superphosphate. Whax; 80 1b N

were applied o paddy only 4«0 1b wers recovered in tho grain depending

- apon the soil tyyu then the same amount of nitregen was epplied with

80 1b ot N per acre 1053 por cent uf the nitmgen wore reeﬁverea. e

- alsd reparuﬁ that leas niﬁmm was lost and more nitropgen was ﬁﬁﬂind '

wiien nitrogen wes ased jointly with phosphoras. ‘

ﬁnmw em’i Erapts (1058}, while stadying the effeuf; of niﬁmgw _
on tha NPK gontent at oate, revealod the effect of nitrogen in inare&tlag‘
the phnsphom am! pomaim uptalm thm@a ineveased vood armth and
botter mzriozrk oapacity.

Gnmar (iﬁi&ﬁ} i’nsmﬁ thot the addition of niismmma fertitl-
gors had o marked effest on the abssrption of aaﬂ. and fortilizer
woamm. Some of thess effects were wolestod to immaaeﬁ growth of



plant topa and concurrently the increased uptake of phosphorus. He
alwo found that the smmonia form of nitrogen frequently inorcased the
uptake of phosphiorus rather then the nitrate form.

2

Maang My Thang (1080) reperted an incresse in growth and
reproduction of plants by the application of phosphiords along with
nitrogen. ' ‘ o

Digar (10680} reported that a combination of 30 1bof N and
€0 1b of R0, por atre was the optdmmifor the mextwisstion of paddy
yields. ‘

Fotossiun

Lewton ﬁ.ﬁl {1082) !éund o raduction in potassium percentage
in legume hay, when mpferphoépm;ﬁa was appliéz! to soils containing added
paiaﬁh. | . |

While studying the absorption of phosphiorus by the corn plants,
Robertson gt gl (1054) found that utilisation of fertilizor phosphoras
© was inoreased by high NPK application. Dat it was useffected by adding
@tusiug:‘ to phoséhams and tended to decrease on adding te potassium
o NP, g 4 |

In green houss and ficld expériments using labelled
saperphoaphate, Fine -(1055) reported that the increased evailsble
potassium content had little é!ﬁent on the atilisation of phospburas

- by eropse ' . -
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Barts {1059} observed that menopoiagsium phosphate gave
8 greater growth responss and phosphorus concentrations -in tissaes,
then did nonvealeium phosphates

Honwar and Meoln (1063) stated that wheat faived best with
'NPK, the next best being NP applications

Chin and Li (1068) failed to obtain a response to paddy for
the application of phosphorus alone, but when applied with potassium
there was an incresse of 76 per cent of in the vield. It wse also |
observed that the appliestion of phosphorus increased the content of
this mtrient in plants, | |



MATERIALS AND METHODS
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MATEOTALS AND MIRTHODS

The influonce of difforont fomms emd lwaﬁé_ of phosphoris
on the grw&h, yiold and ﬁﬁ@;&ﬁgiﬁi@ of threo fmproved rice vavieties
waa stadied in o pot culture cupovivent, ixz. %ﬁéﬂ@miseﬁmﬂa?@ dosin
with 39 trectrents and 3 replicationse The twontnent dotails aro

givan ivlows

Pi ' o6 Superphosphinie

E’g o Hivafos
By e ofiuovinated rook ghosphate
PG 'y Thomas phosphete

‘.o Control

By s 25 g PO, por ba
B, o 8D Lg 0, porbs
by

«  Toug Pl por ha

?i , o : as Caltore 28
A N v me

3



/
The various itrsatwent coxbinetions weve as followas
B Yy Ly Yy Ly Y,
LY Pily Y Bl Y
PyLy ¥y Al Y Pl ¥y
Pl Y By Ly ¥y Pl Yy
ply Yy oy Yy Paly V3
ol ¥ Poly Vg Paly Yy
Poly Yy Po by V- Paly ¥y
Py dy ¥y Bl % s Iy Yy
Py by Yy Bl Y s Yy
Fgly ¥y Paly Yy s by Yy
Bl Yy Rl Y BL, Y,
BEL Yy Paly ¥y Baby Vg
By ¥y Bl Y% Bala Vg

The soil used in this stady was collected from the unmumred
aren of tho Vellayaui Hayal land. The mechanfeal aod chemioal
comjosition of the soil are given in Tobies 3 (a) ani 1 (b),

iYy




s 1a)
Mochanieal composition of the soil used for the pot caliure

exporinent
Coarse sand se 92,808
Pine send | e 17,049
541% | o 33,825

Clay Cwe 359?535‘3

TABLE  1(b)
Chemien] compesition of the «6il used for the pot culture

exporivont

e S . 4B
Total nitrogon | se 0,.088%
Total F,0, . 8,0485
Total 5,0 | so 0,082%
Tatal Col | | | o | Ge1905%
Total Ygo I 04008
‘i’uw. sesqaioxides . 7.632%
Total Fo 0, oo 4,280¢
Avoilable Py0y ve 0400803%
Avajlable BO . e 80039

Tngolublos oo C 91.690%




 Eapthenware pts of disweter and dopth 1 foot vers ued for
the experiment. 5.76 kg of air driod and sedved soil wes weighed

" into ench pote

ho different forms of phosphstic fertilizer used in this

“étszesy wore "mmpmg;nm‘ (17.3 por cbnt’ P, %}. axerafgs {30 per cent

}, aammmm mk ghosphate (ﬁ@.? por cent P, ) and Thomes |
gimwhata {1946 por cen’b P,0g)e The pots rm- the &iﬁar&nﬁ treatments
“were aeiecwa at ramiom ‘i?bi reqa%raé. q,aanﬁities of :tertiumn were

wighe& nut, am:lieﬁ t@ ﬁao am;mpsﬁah pa&a. ané mizad unimmly

with the sofl,

In a&ﬁiﬁiﬁh, all the pots yeceived a uniform applieation of

. mitrogen and potsastu st 76 kg N per fia sad 76 kg Ky por ha

uegeotiwly a8 awmonium sulphate (20 per eant N} an@ mriate of

‘ patash (ao per eent E e} in thrae apm dosess ‘i’kae Cirst dose of

N and EQO at the rate of 28 kg por ho was given ais the tiwe of sowing

- 85 basal drossing. . The. seeond and third doses of N and B o0y both
: at 25 kg per ha, were amaliaﬁ on the. 90th end 60th day vespectively
" after tmwing. : '

The rmv variotios golectsd for -&%ze sﬁaéy wore IR 8 (125 daye}
Tajohung Notive 1 (121 deye) end Calture 28 (95 days)e 0f these three




- 25/3 -

verietion, IR 8 and Talobung Native 1 were only recently
intxmmeﬁ into the 3%@. Variaty It 8 has becows very populsy
with the tm!um. Tafchung Native 1 ic also o pmuiatn; variety
hnt it has not been ecultivatod un a larga scale boemu of its
susceptibility to beoterisl bLlight, Guli;nm 28 was evolvad at the
Central Rice Reseerch Statden, Patiaubi by hybridh;stien between
‘Tatclung Native 1 and Ptb. 10, | |

Three hel&a ware sude in the basally treeisd woil in the
| pots and four apwauuﬂ seuds wore dibbled in each haia on the
12th Noveuber, 1067, Atter two weeks whan the medlings were well
- antablished thuv mxdher pr" twh was raduced to one. The rest of
the seedlings werd cut into emall bits and turied in the respective
ote. | . , .

g .

2‘&@ cfop was izﬁg&taii bal?iadleal!y with tap water so as ta
maintein s conatant lovel of 2 em of water chove the surface of the
- soil. »
Elant protection measyres

Plant prhwtibn avasares w;m taken by frequently spraying
the plants with "Folidols ms“ as o propbylatic messire agafnet
'lfzmst attaek, ’



~ Calture 28 was hervested ou the 16th Febraary, 1908.
Taiohung Native 1 and IR 8 wers harvested on 134h Merch, 1068 snd
17¢h March, 1908 respsctively.

 Plagt Perforsnce Stulies
‘gl —’I - 7 ! ! ! I . ) . '

‘ 'I’ho hcight ef the plant vas racorded ai: inumls of twenty
‘ aayn and alu ut ﬂw tine of hmst. The weasurexent was made from
~ the base of. thu plnn‘b tae the uppsr: umt leaf tip far all thc plante
in the pot and the mwean token. )

13, Mugber of vegetativa tillers

This observation was taken st intervals of twenty days
ami the average notad.
The prodactim tiller count m made in a1} the plants one
~ day before harveat and the mean takcn.

From oach replicabion tun pangales woro sclectsd ranidomly
sod the avorage langth gmtcd.



o
o]

The number of filled groine was counted in ten rondonly

seleoted ponicles and the mson recorded.

The mimbor of completely £illed groins and wafilled groins
in the =hove ten ponicles was found out sopovolely. The graintchaff

rotio was ealenlated for cach roplication.

rJ

the yicld of grain wes retorded for euch pot sepavately
aiéer aier deying.

This wos recorded by weighing the piwvow separately fow

saeh pot after air drying.

The lébwawxw studias conaisted of seil studies and the

analypis of the pland madoriel.

‘-‘i’éaﬁa\ii}.x‘%@s oxamined for aveilable phoophorus omd pil ot
intervals of 90 days fvom the dufe of sowing. Solls from pote
recoiving the same ticatment, irrespeetive of the vorieties, were
mised, dried, seived and anslysed for aveilable Pg% colopimotrically
using Bray's extractant No, 3 (0,025 HCL and 0,03 NLF) as outlined

by Juckson (1658), E
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The pil of the sbove soil samples was dotermined in a 2148

soflewator suspension.

The grain ond obraw wore deied of 70% in an aiy oven.

Tho éried atraw was cab dnte amsli pioces cnd ground in en oloctrienl
W@m The samples of the straw ond grofn tms propared wers stored
fu lobelled bottles for chombcal amalysis. Thay were cpalysed for
mtxégam, phasphoras and potassian.

Nitrogen nnd phosphoras wors estimatod in 0.1 g of the
ground sample aftor éﬁg@gﬁi@!s of the material by the mievo-Kjoldahl-
Ganning éaeﬁmﬂ‘aa adopted by Foldevin and Robinson (1964)

Poteoclum was estimnted by the turbidioetrie methad
dotailed by Lindner (1044) in a eaitoble aliouot of the triple aeid

oxtraot of 2 g of *&z‘fxé material.



RESULTS



The experimental results relating to the i‘ni"l'umea of
different forms and lavels of plmspham on the growth, yield and
compoaition of three varieties of rice are given bolow. The data
have beon analysed statistically for drawing valid conclusions.

A. GROFTH

The results pertaining to the effeat of different trentwents
on the growth characters of rice viz., the height of plants, nuaber
of vegetutive snd produotive tillers, and the length of panieles are
given in Tebles II, 1X1, IV, V, VI, VII, VIII, IX aud X,

1. Dedcht of plank (Tables II, XTI, IV and V)
| The data mal that; the differences in the hoight of plonts
Zoy the dif!oianﬁ levels of pheaphorus application were significant
" at all the four stajes of observation. The differsnces between the
varieties were also signiffcant, Bat ttm etfect of difforent fonis
ol phosphoras and the fnteravtion betwson forms ani lsvels wore not
signiticant. | | | |
“Daring the initial stages of growth the height of the plants
was wot foundito bo significent, but it attained significant

differences towafﬁi mtﬁﬂty. Tho aamms levels of phosphoras euch

as 25, 50 ond 76 kg P,0p/he prodaced hoolthy plants and the
differences botwesn them wore nlso found to he significeut. Ae might

2
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TABLE XX

Effect of difforent forms wnd levels of phosphorus. on
the height {em) of thyee varieties of ricet 20th day

: Rice voriety
Forms lovel  w Moan

kg PO, - Taichang
o Tavh Culture 28 Insg Nativo 1
Control 0 836 96,8 24.2 29,7
) 25 290'@ ) Q?o@ 28.8 (Y}
Superphosphate 50 81.8 D8« 2.7 .
3 ' ?5‘ 31 og 32 02 32-8 ETE
Meen 81.0 293 31.4 3046
‘ 25 o8 .8 2768 273 ae
%?ltrai’os B 3063 28,8 25a8) (Y
T8 33,9 82,8 3.3 .o
Yaan 30,8 2068 803 2.2
a5 .3 278 275 .e
Peflaorinated BO 30.9 31.8 e .n
rochk phesphate 75 83.1 3.8 8.8 ae ,
Moan 31.8 3048  31.8 3145
_ 25 I 23.6 Y Y 4 se
Thonss phosphate 80 28.9 307 8339 es
{3} 20,0 83,4 30.9 ve
Mooz ST 29,0 - 30.6 80,1
28 80,7 27.8 27«8 204
ﬁil forns 5O 9@0? 2.3 32,8 3i.3
' : (il 42.2 22.2 82.6 85.7
Hoan for variety a0 - 30,9 20,9 31.0 ve

CoDe {0405} botwoens
' i. lovols of the same form in vavriety  4.81

2. iovels in a variety agver all forms = 2.30
Do Lovels 1.53



TABLE

1171

_ Efféct of different forms cnd levels of phosphoras on
the height (ecm) of three verieties of ricet 40th day.

40,5

. fifce variety
Forms L s T"i" e Slgron)
kg P, Oﬁ/ha . » o aichung
2 Calture 28 IR 8  Natdve 1
Control 0 20.8 324 27,0 2046
‘ .25 37.5 26.8. . 88,1 oo
Superphosphate 50 44.4 41.0 " 4145 o
Mozn - 4249 41.0 41.4 41,8
o8 371 37,8 37.1 v
Vltrafos . ’ ili] 40 384 38}9 .
‘ ~ (] 44,0 42.8 41.1 veo
Mean 4044 20.7 38.7 3940
_ 25 404 3840 - 398 ee
Defluorinated 80 o 43,3 4ic§ 42,0 Y
reck phosphate 76 43.3 4.9 41.8 oo
‘ © Nean 42,8 4143 41.3 41.7
5 , 26 37.5 80,1 38,4 o
" Thomas phosphate 50 41,8 40,0 40,8 o
> 3] 42,0 40,2 39.9 .o
Mean 40,3 39,9 38,7 §949
28 38.4° 384 38,2 38,2
Al forms 511) 42,3 40.2 40.8 41.1
- B 44,0 42.8 41,8 42,9
Noar for V&?iﬂ‘t&?’  ee ‘ 41.5 40.8 e

. cJ}" (0005) betweent

’ 50\

1.
2.
3.
4.

Eeveln 61‘ tho séﬁb- form in a voriety 4,01

levels in a veriety over all forms

Forms in a vaviety

Forma
Lovels

2,00
2.32
1,03
1.16




TABLE IV

Btfect of differont forms and levels of ;mhaspbnms
the hoight (dm } of thrae varieties of rices GOth day

: ‘ 7 » : Eice ~variety .
Forwe - : he;:a% SE———— - — - Hean
' . kg P, ~ ' s on FRm % e!mng
o0g/s ﬁagmrega M8 Nagive 1
Combrol = 0 86,7 498 58,2 30,5
: . 25 | 43.8. 48,6 47,6 .
Enperphosphate 5& : 48,0 £0.1 438 '™
' ) 5 51 0;5 47 ow 45 93 ™
Hoen 47.8 48,7 48.7 = 4844
- ) 43148 46,8 48,0 .
Ultrafos . BO 46,0 4.9 46.6 . e
k(7] i 4&304 60.9% ) 4?-3 R Y )
Mooy 45.8 47;3_  46.8 46.6
' ‘ .28 48,8 = 494 47.3  es
Dofluorinated 50 472 . 488 4844 ve
ME E}hﬁﬁxlhﬁfﬁ k(] 408 . B0 v 48,0 ' T
: ":.~¢;:}¥aan , ‘386% 49,7 . 481 43,2
‘ | - o 48,8 46,8 47.0 e
Thomas phosphate B0 - 47.9 47,8 48,48 ve
: k1] T 4740 48:6 45,8 e
. Mean - 46,3 47,8 . 47.0 47.0
R ‘ o8 . 43,8 47.8 46,9 = 48.2
All formg 50 47,86 47.0 48.1 48,2
16 48.8 - . 48.3 4840 45,6

Moon for vardoty = s 46,8 45,3 45.2 .

C.De (0,08) betweons | -
;t. levels of the same form in & variely 4.1

+ Levols in a varicty over sll foroe 2.07
8. Varieties - - 217
4» Lovels o 1.17



TABIE V
Bffect of éizfrrant forme and levels of phosphorus on
the height (cm) of three vorieties of rice at harvest

' ‘ Riee varistﬁr : ,
Fovme ] wgal /hn’ v T . ‘Mean.
o kg aicimng ' .
15 ﬂaltm 98 M8 Native 1
Control 441 54;9- 4848 4943
BOG2 . BBe3 o 80,90 Y Y 2
%parphosz:hata 5107 56,2 | 56,0 . L X B
5845 57.8 = 08,4 oo :
B2.85 57.4 . 500 | B5.3
' “15-& 55-9 , 5‘306 . e
Ultrafos 63,4  B3.4 | 55.2 . ae
52:3 5@.9 . 5‘406 ow .
. 50.7 661 54.8 53.9
- 25 52.7 55.4  B8.9 o
rogck phosphate 5 40,7 B58.1 | 56.6 N s
. ) 40,4 _ B4.5 _ BB.6 ] P
- Thomas phosphate g0 04,8 54,9 83,0 .e
o ] 75 52.@ 5702 . 53.'5 . Y S
B '4:9.6 55.5  BB.G 835
Ml fom :é@ o 5 -8 85,8 55.2 . 54.5 .

Yaan for variety ) e ) Bl.7 56,3 55,0 . e

"Coby (0605) hotwoons
e.2s (0 05) Verieoties 1.4



be axpected, the hefght of ths plents increcsed with increass in
the pericd of growth and resched & maximmm at horvest. The maxisnm
height reached by IR 8 was 56,3 em, while for Tefchung Native 1 end
Caliure 28 the corresponding values were 55.0 .ca md 51.7 em
respoctively. Thtme& forze of phosphorus had no signifieant effeot
on the height of pleats, waperphosphate ond defluorinated rook
phosphate tnmlaa to mz‘tzme taallw plmts thm uléra!oa and Thom

'Qhﬂ&ph&h .

rs. (Tables VI, VII emd VIII)

The remalis indients thet the difference between forms of
phosphoras as rogards this <ehamti;- was significant at 1 pér cent
leval. Stm:lfiem !nk:'ueﬂm ht\mn the foru end lml at
phoaphoms wag tlau ﬂbtsimdc

Among the different forms o!’ phoaz:hatic tertﬂi.uu tried
rphosphat: and datluorinatt& rack phonphatc pmd:mod thﬂ meximun

musber of tillers. Howsver, the difforence botween them vas nst
utatittinal}y simit!em'&gn_ fﬂltmfu, and Thmml phosphate prmiuesd
lessor mumber of tillers and were significently interior to
umpcmhoap!mw. The difforcneo betwaen varhtias was alsa found te
be simiﬂemb at 1 per cant lm!.. Duz‘lng the early utagu of growth
Coltare 28 produced the nax:lmn mm!m' oﬂ' ﬁillom, ﬂxﬁe Taichung
‘Natiw 1 prodaged the mim umber at the later stagau In this




. TADLE VI
‘Effect of different forms and levels of phosphorus
on the mrber of tillers of three varieties of rice:

B

20th day -
_ . : Bieu variaty -
Forma . : Lov‘ela/h - — - Moan
. kg P,0:/ha ; aichung
YT Caltare 28 R8s g

Control 0 1.0 140" 1.0 1.0
A o5 1.5 1.0 1.6 v
Superpliosphate 50 1.9 1.4 1.7 . ee
% 2,0 . 1.6 . 2.0 v

‘Moan 1.8 13 1.6 1.6

) . a8 142 , 1-__(3 100 "o |
Tltrafos 50 1.4 . 1.1 1.2 os -
- (] S 1.8 - - 1.3 1.4 . ..

Nean - 1.5 1.1 1.2 1.3

‘ ) 28 - 1.4 ' 1.0 1.6 e
Pafluorinated 50 2.2 1.5 2.1 o
rock phosphate 75 2.3 1.4 1.8 .o
- Hean 2,0 1.3 1.6 . 1.6

o o . . 26 1.3 » 1.1 1.3 .s
Thomas phosphate 50 1.4 1.2 1.8 ve
- ¥ {i] - 1.4 - 1.2 - 1.4 io

Hean 14 1.2 13 1.8

- o5 1.4 1.0 1.4 1.3

All forms 80 1.7 1.8 1.8 1.6
] K] 1.0 1"1 3.9 1.7

Mesn for variety 1.2 1.7 .

CoDe (0.05) betweens

1. lovels of the agme tmrm in a variety

3, lavels in a variety over all forms

3. Forms in a varigty

4, va!'i’tial
%e Forms

G

levels

0,45
022

0.28 :

0.13
015
0.13



TABLE

VID

Bffoet. of diffovent forms and levels of phmzpﬁmms
on the mmber of tillers o? three

varieties of rice? 40th day

oo

Bige variety

Fowms k;‘wg;/ e , - Hoon

P ha e ; ajchang

. -‘ 2 ~  Calture 28 ma Native 1
Control 0 443 3.4 4ol 3.9
’ 25 ﬁa‘i. ﬁo@ .O 'Y ]
Superphosphate B0 7.8 Gab 841 os
{5 74 0,0 a7 ve
¥oan T2 ToB Te3 Te3
) - oB G4 54} Gel se.
DNirafos - §0 Tl Gad . 6.9 .o
k() 70 . Tel G oy
Hoan 703 " Geb 6.0 6.8
25 ﬁ.& '602 69? o0
Dofluorinated 80 8.1 848 T8 ce
rock phegsphate ¥ {3 . TeB 7.0 T4  ee
) Moan 7.5 6.7 T8 T2
| 26 548 Beb 6.9 .
Thomas phesphate 50 o7 G.0 T4 w0
(7] 6.0 6.8 58 ™
Moan Ge2 G.3 - 700 118
_ 25 Ge3 0.0 Dol Ge2
A11 forma - 50 T8 3 4 ToG 7.3
75 To8 T8 Te2 T2
Tl Tl .

Yeon for vafie‘&y

6a7

CoDe (0.05) botween:

1. lovols of the seme form in a veviety
2, Lovels in a varieily ever sall forms

3. Forms iun a wardety
Forms
Levela

4o
Be

1,28
0e64

0,74

D443
0037




TABLE VIIX

. Effect of differont forms and levels of phosphorus
on tho pauher of tillere ef three verietics of
»ices 6Oth day

ilaevél '

Rice variety

8o .

0.8

o s : Heon
kg P O, /ha ‘ : Talchnng
3.5/ Cultare 28 ine Native 1
Control ) Ge3 Be5 6.8 848
. \ 26 8.8 Tl Dol 20
. Sapevphosphate 80 08 0.0 10,7 S
75 10,3 16.4 8,6 so
Hoan Beb. 2.0 948 Dot
- a8 8.8 Ted Be7 ae
glfﬂ"ﬂf@ﬂ b 1EF% 8,0 Dad o -
7% a3 Dol ot oo
Yoan ' Do 805 Dol - 8,8
) 28 BaT7 8.1 Do as
- Doflinorinatod 63 0,9 Bod 16,8 0o
- roak Qb@@ﬁi&ﬁ@ 86 O Dol 108 oo
Moan Bl _ 85 180,80 H.8
_ 28  Be9 847 8,8 »e
Thomas phosphate 80 8.8 Be0 18,1 oo
B . 7 86 Ge8 8.8 e
Moan B8 849 a3 8.7
en Be7 T B2 Bel
A}l Zorms 50 Do Bel 10,1 B3
' , 6 - 98 e Db Do
Voen for variety os 9o ' oo

CoDo {0,05) botwosn?

2.
2e
de
%o
Se
Ge

=3

fovels of the sam form in o variety
Lovels im a variely over all forms
Forms in a veriety

Vavletios
Porms -

lovels

3.22
0.81
U714
0.38
€041
0e36



c;harmm ﬂ;n sziciem;r ot IR & was less ea@md % the othor
o varietin mt the diﬂamma wore not signiﬁcant- The nusber
of tﬂlm memmd uwz smnm in f&m growth par:taﬂ ané reached
8 mx:lm on the Eﬁﬁx ﬁag-. Tt:a mrm mubor of tium- pmﬁn«d
zg Taiehung Native 1 was 9.0 per hill (am plant) whereas IR 8 and
Caltave 28 produced 8:@ and M tillam pep hill vespectively,
Applicatiem of ﬁmghom umlm in the ;ﬁm@mﬁm of a larger
musber of tillera and the troataonts of 50 and 75 kg © asfaa wore
found to be saperdor to tho treotmnts of O and 28 kg P, g/ha..

1illars (Table zx}

- In ﬂm watter ai pmzzmt:m tium also Tafetung Native 2

- excelled the e*thw two Mﬁu. i‘hé moximm nozber af nfsoatiﬁ

t.iutm pmhceﬁ by Tojchung Rat&m 1 was 7.8 for m awlie&ti&n of
* superphosphote at 50 kg P0./bn. Ta the case of IR 8 the
corresponding velas wag 7.6 for ﬂaﬂ epplication of Wyﬁwzﬂw&e
ot 75 kg B, %/m For Culture 28 the maxfomn racbor of #illors
rm%& vas 743 for an aygliaaﬁiea M M&mﬂmﬂe& ma! gﬁm&@hﬂ%
at 60 kg P eulzm ¥aon the average nusher of tillers was compared,
tha figam for 'i’aia!mag tative 1 was ?‘1 a8 ag&inst 6.6 and Bt for
ﬁmﬂm 28 “and Ié! 8 xmgweﬁm]ya ‘ :

The mm!ver of produstive tﬁi@w wan Anfluenced 5.4 ﬁm

- difftarent forms and levels of phosphorus s wil.. Amsmg the tﬂf!@ﬁﬁt



Effcot of differont £
the nuwber of produstive tillors of three

TABLE IX

rice at harvost

orms and levels of phosphorus on
varietios of

36

Riece vériaty

Forms ?5;}1; | — , — lean
~ kg Jha o : alchang
‘ 2 Calture 28 IR 8 Native 1
cﬂﬂi}‘ﬂl ' 0 8.0 4.9 5{.5 Gel
. . o5 6.0 57 7.0 oo
&npe’rph“ph‘ate ) 50 Te0 G.8. 79 'Y
‘ | . 68 T8 (B o
B N 28 61 . Bel sl *e
Ultrafos B0 ) 643 T ve
! 75 . 6.9 ' - GaT Te2 ( X ]
Moan 6.6 6.0 741 6.0
| 28 644 6.2 . 7.2 e
Pefluorinated 5O - T3 7 SR % Ty
rocl phosphate B | BeD 6.6 7.8 ey
Yezn BB 6.4 746 7.0
- 25 65 81 6.0 .
Thomas phosphate 60 6.3 19 | - T ve
. ' ¥ i) ) Ga? 6.0 ee
Mgan God a3 0.5 Ged
\ o5 6.3 5.8 7e1 o4
| 5 68 6.9 8.8 8.8
Mean for variety o 8.6 . 6. 7.1 .
G.b. (6.05) betweent . : ’ :
' 1e Ievels of the same form in a variety 1.00
2+ Levels in a variety over all forms 0450
3. Forms in a variety : . 0eB8
-4+ Varieties : 020
5o Foraas Ge34
8+ Levels - 0a20
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TABLE X
Effect of difforent forms and levels of phoaphorus on
the length of penicle {em) of three varietios of rice

Rice variety

Forme bovel comm . , Hean
kg PO/t . . Tajchung
26 Calture 48_ s Netive 1
Control ' 0 180 176 16,1 16,8
28 17.1 2041 18,2 P
Saperphosphate 50 17.5 18.9 18.1 .
5 18.% 15.8 178 .0
Boan 17.6 19.3 18.0 18.3
28 15.9 18,1 1Be2  ee
Hitvafos 80 17.8 18,2 18.4 o
?5 17‘3 3;8.4 18.1 (X}
%Eﬂf’an 17.3 i8 OG 18,8 18.0
85 37-2 1@91 18‘.6 o8
Defluorinated rock 80 16.8 8.1 1647 os
phosphate 75 16.8 19.0 18.3 .o
| as 16.4 19,0 18.3 .
Thomas phosphate 80 16,9 8.4 18.1 .
K5 172 17.2 17.7 .
Mesn 16.8 18.2 8.0 17.7
25 . 16.7 15.1 18,3 18,0
All forms 5o 7.3 18.2 17.8 17.8
7 1.4 18.4 18,0 17.9

Moan fop varioty T4 17.1 v 8.7 18.0 s

Cole {0.05) Botweens
Varioties Ge24
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‘xfm Q£ g}hmg!mm tric& mmr;imap?m%u ana ﬁatlwmatad roek
';phssphaﬁa gam ai@ﬂinm& rosults 88 g =’;-.v %ﬁ tm other two
- fomss As rogards tiia aﬁ'@aat» of lml, the bost rocults were .
-obtained for an amalimﬁ@n :xﬂ' phosphorus at 50 bg B aym The
 oubey of eﬂmﬁw tillors was the, lmt !ar the goro tmatmt
while the other two levels vizes as smd 78 zcg P @5/:;@ gau
interomdlate mm}ts_. -

(Table X)

| i‘ha langth lai penicle m:!mﬁ to 'mry zisg?ntﬂcmﬂ& with

: m&a‘&zfg Eanee thie should Ba amﬁd&wﬁ a8 o mly variotal

' chsracter which is ot appreciably intluenced either ty the form or

" level of phosphorua applied, Variety M 8 prodaced mx«m of
maxioam length (w,a cm) for en application ot mgorg:haszimtt at 25 kg
2,0,/ti2 The saxisim leagth of paniols for Taielang Native 1 (18,6 cn)
- was obtained for an spplicction of definorinsted sock phosphate ab

26 kg B 95/11&.%%23 for Calture 28 the maximmn longth (12.1 em)

waD rae:mie& for the &gsglieatien of sapevphosphate at 75 kg ¥, 95/m

. The average length of panicle wag 18.7 on in tim page of IR 8, 18,0 em

. 4n the case 61 Tatehong Fotive 1 and 17.1 om m &xlm 2&-4 To this
: mgarﬂ IR 8 was stotistically mgariar to Taichong ﬁaﬁiw 1 and
' Caltave 28. -
| | B vm |

The vosults mmﬂng to the eﬂect of tam am} level of
pltosphorus on the yleld choracters, mach as the musber of grains per

»



earbend, grans chaff ratio, welght of grain and the woight of
strow are presented in Tables XI, XIT, XITE ad XIV.
1. ¥ield of grain (Tsble XI and Pig, 1 & 3)

As for as the yleld chavasters ore concerned, variety
Taiehung Native 1 was foand to be waperdor to Caltare 28 and I 6,
Tho highest yiold record for Tolchung Notive 1 was 24.7 g/pot for
‘an axspumﬁim of supavphosphate at 75 kg P ﬂsjna. For IR 8 the
woxinaw yield obtsined was am g/pot for an application of
detinorinated rock phosphate ot 75 kg P0,/ta, uhile the highest
yield (217 g/pot) for Culture 28 was obtained for on application of

siperphosghate at 76 kg P,0p/ha. Bventhough the differcnca botwsan
the warious iam of phosphorns was not statisticelly sigzmemt
anparplmsghm apd d&ﬂuﬁr&uaﬁaﬁ rock phoaphate generally gm:heeﬁ "
better ylolds as compered to ultvafos and Thomas gahnapﬁate. The yiam
tonded to imerense with ineraa;ing lmla of pmsphoms, the highest
yield (21,7 g/pot) betng obtained for an appli&at&m of phosphorus

at 75 kg P,0./ta, .
2. Yield of stray (’i’a‘blﬁ b 44 m Fige 1 & 2)

The data réveal th% thera was no ﬁi@iﬁamt diflerence in
the yisld of atrow for %ho c!immn& phosphorns mamta. Howevar,
among the ditfamt:phaagmaﬁc tertilisu?: tried ang:arakw;:h;ﬁe
produced the maximn yiold of 28.40 g straw per pot. Of the éﬂfemnt
varieties used IR 8 produced the maxtwam yicld of 27.8 g straw por pob



TABLE XI

Pffect of different forms and levels of phosphosus
on the yield of grain (g per pot)

4, leveis

_ iiiée varioety .
Forms lovel ' ' : koan
kg P,0./ha _ : Taiclmng
2 &/ Calture 28 | IR B Native 1
Contxol 0 14,0 1547 17.0  18.8
i 25 1700 ' 19.9 24.ﬂ (X}
Saporphosphate 50 21,0 18.0 24.3 oe
75 21.7 . 20,6 24,7 .e
Moan 10,9 19,0 24,3 211
a5 16.3 i8.0 24,1 se
Ultrafos 50 1747 20,3 2443 . .0
5 233 240 233 oe .
oan 18,1 10,8 2349 206
?.?5 17.0 1893 2203 L X
Dofluorinated BO 18,0 12,0 28,7 .o
rock phosphate 78 20085 21.7 24,6 oo
: Yoon 18.8 19,7 23.7 80,7
25 . 17,7 17.0 23,3 e -
Thomna phosphate 80 19.0 17.3 2442 ce
. T 003 19.0 24 40 os
%ﬁﬂ 10.0 17.8 23,90 20,2
28 17.0 18.2 2386 19.5
All forms £0 19.8 1847 24,2 2067
Yoan for varioty e 19.0 10.4 24.0 .e
‘?"" (0,08) botween: 1. Levels of the same form in a varicty 2.10
‘ 2, lovels in a variety over all forms . 1.05
3. Varistien 461
0,61



TADIE XI1I

BEffect of difforent forms snd levels of phosphorus on

the yisld of straw { g per pot)

' Boe woriety )
Forms kﬁgﬁlh s . - ' - Moan.
i 1) . . Teichang
2% Caltare 38 WMB  yapiue g
Control ] 20,8 2247 24.7 22.6
: 25 2400 27 oq 288 '™
Sapsrphosphate 50 25,0 2860 2640 oG
7w a7.0 28,7 28,7 oo
© Mpan 25.3 ‘ 3.1 23&8 8644
a8 20,8 2B, v 28,7 .
Ultrafos 80 2347 270 26,8 P
¥ {7} 2440 28,3 283 se
| 25 21,8 26,7 24,0 v
Defldorinstsd 80 2367 29.0 25.3 .o
reck phosphade 15 26,3 20,0 26e7 se
’ Sann 23.4 2842 Bh.0 2558
a5 23,3 250 25.0 .e
- Thomas ﬂh@ﬁﬁ&hﬂﬁ@ 50 24.0 873 14 .o
7 88.0 £8.0 28,8 so
Maon 241 878 28,5 2548
25 3248 27.0 98.0 PleT
All forms - B0 241 27.8 2001 257
' ) o 2548 28,8 28,5 26.4
ﬁhﬁﬂ for V&riety .o 23.9 2798 2B 8 ')




EFFECT OF DIFFERENT FORMS OF PHOSPHORUS ON THE YIELD OF RICE

THOMAS PHOSPHATE

DEFLUORINATED ROCK PHOSPHATE
T ULTRAFOS
SUPER PHOSPHATE

25
24 L
‘125 L
~
| o
(o}
n
~
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EFFECT OF DIFFERENT LEVELS OF PHOSPHORUS ON THE YIELD OF RiCE"®
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while Tajchang Netive 1 and Culture 28 gave an average yield of

‘ 25.8 and 23.9 g etraw per pot vespectively. Although there was no
: signiticant difference in the yield of straw for the differemt
lovels of phosphorus application, the generel tendency for this
yield choractor was to ingreose steadily with increasing lovols of

phosge!mms .

1o (Table XIII)

- The number of graing 'per paniels differed sipnificently with
variutﬁ. Signifivant intoraction was alsp obtained fer voriety and
level of phosphorus. The maximmm nuwhsr of groins per paniele (77.0)
was produced by Taichung Native 1 for an appiieatioa.ef Thomas
phosphate at 20 kg P265 iae  In the cage of IR 8 the largest numbor of
grain per panicle (77.3) was obtained for on applicatien of
superphosphate at 25 kg Pg%}ha end in Caltars 28 mpét’phosp!mtﬁ at.
50 kg %%/m produced the highest numbor of grain per panfele (72.7).
The average mucher of grains per paniole was alse highey for Taichung
Notive 1, Vige, 708 while, TR 8 ond Calture 28 gave values of 08,0
and 59.8 grains per panicle respectively. Though the difforentes
hetween the forms were insignificant, suporphosphate shoved a botter

sfficiency over all ghe other forms.

4, Srafns Chatf patio (Toble XIV)
The graint chaff ratio was influenced by variety and form of
~ phosphorus, while the d4ftevont leovels of phosphoras showad only very



TABLE XIIX

Effeot of differont forms and lovols of phasphoras cn
the punbor of groing per panicle of threc varietics of
' ‘ - ¥ice '

Rice vaviety

Forms . Lovel | eeescmsmmmseseased ' . - Mean
ug 59,,95/5& Culture 28 IR 8 Tajchung
R , - Native 1
Control ) 86,0 687 60,8 61.8
25 5803 ?7.3 ?6.‘1 .0
Saperphosphate - B0 g 7247 EEDS | 621 .o
B : B4 & E8e8 007 .o
Moan 8503 7240 7044 69,2
) 25 3302 63&3 '6305 [ X3
Uitratos 50 507 898 756 o
o 08,8 80,2 67,0 .o
Mean 508 G2.9 02 (GG.3
28 85,3  7i.B 87,7 e
Pefluorinated 50 . 530 836 RY .e
roek phosphate 6 5682 e T4.0 oo
Moan . £4.8 075 3G9 88.1
26 . R '5’%.@ 6@.7 T79 . L X
Thomas phosphate B 02,7 (8.0 7848 .
B B9.5 833 L% .o
¥gan 56,0 67.0 T3.5 8848
o o5 B4s®  Tle7 7246 0644
% 623 86,4 0048 661
‘Moan for varicty oe 30.8 0840 7343 .s

CoDe (G.08) botwoent
Variotios 3.67.
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\ TABLE XIV
Effeet of different forms and leovols of phoaphords on
the graint chaff ratio of three varioties of rice

Rice variety

forms Le#e;/h ; Moon
' kg P.0./ha o .. sn g Laichung
2 Caltare 28 8 Notive 1
Control e 4.8 5.9 6.0 546
a Bed 11,7 148 oo
Superphosphate . 5O , De2 8.2 11.4 .o
¥ {3 Ry 12.0 19.7 .o
Maan T 10,6 15.2 1%.1
_ o5 540 L 747 oo
U3trafos B0 ) Ba7 8.4 1.8 e
% e . 1442 10,7 av
*ﬁem . GW0 Seb 10,3 5‘39?
. R < 8.1 - BeD 10.0 o
Defluorinated . 860 ii.1 11.6 106 © se
pock phospbate (s} 8.2 12.4 16.8 .o
Moan B Bol 10,7  i2.0 1046
.25 B8 448 0,2 0o
Thomas phoaphate 50 8.6 Gol 11.0 Y
' ¥ {:] 8.2 ) Tl oe
YHosn 7ol 8.8 Bl 8e2
] C , biJ4] : 505 808 130‘% 306
- A1l forms . B0 8.2 B8 1048 D5
L (i) T.7 11.3 13.9 10.8
Yeon for variety . ' (L)) 948 i1.0 s0
CiDe{0.05) betweens : - '
‘ i. Porms in a variety 3485
2o Va?i@%ims 1.97

 3e Porme . 2.28



little influence. In the case of Taiclung Native 1 the average
grainz-chaff ratio was 11.9 while fér IR 8 and Culture 28 the ratios
were 0.8 and 7.8 respectively. The highest ratio obtained was for

_ the application of superphosphate (11.1) and the lowest ratio (8+2)
for Thomas phosphate,' the other twe forms giving intermediate. '
results. The incresse in the level ef phosphorus increased the ratio.
and widér i-at;iea were obtained‘fer higher levels of application but

the diffevences were mot significant.

C. NUTRIENT CONTENT

The data relsting to the influence of phosphorus treatments
.~ on the mitrient eoni;enj; of rice grain and straw are presmnted in

Tables XV to XX,

1, Nutgjégt content of srain (Fig.3)
(a) Nitrogen (Table XV)

\

The datg ah?w that both variety and form of phosphorus
inﬂuenge& appreciably tﬁe nitrogen content of grain. The vesulis
were ‘ignifictmt at 1 per cont le“vel.»( The highest nitrégen Jicontent
of 1,44 per cent was obtained for IRQS for an application of ultrafos
at 26 kg P205/ha. The corresponding velues for ?aichnng Native 1 and
Culture 28 were 1.27 per cent and 1.09 per cent éor application of
énperphosphate at 76 kg P205/h3 and 60 kg P205/ha respeetively. 'l‘hé
average value for IR 8 was 1.24 'per cent as agaix_:st 1.05 per ecent

for Taiclung Native 1 and 0.99 per cent for Culture 28.




TABLE SV

Bffect of different forms and levels of phosphorue
o5 the nitrogen content of rice grain { per cent )

Mee varisty

Poyns Lovel - Megan
C kg PO, /ha _ ' Taichung
O5/b% Guiare 28 IR e Hottve o
Control 0 0,88 1,14 1,24 1.00
. 285 1.02 1.08 1.24 ,ve
Superphosphate 80 1,09 1.30 1.08 se
. 75 10'34' 10%‘1 - 1-2? cs
Hoon 1,08 127 1.18 137
2L 0.85 | 144 1.05 ce
Uitrafos 50 083 1.28 1.02 . awe
6 1.08 1,30 1:25 »o
Yaon 097 1,32 i.31 1,54
25 0.95 1.26 0,97 sw
Hpfluorinnted 50 1.03 1.1 0499 ae
vock phesphote 75 Ga80 1.30 1480 e
Mean 0,90 128 0,00 1.08
25 0.91 1,03, 0476 o
Thomas phosphate 5o 0,90 1.12 0.02 .e
_ 5 G.08 .14 1.88 se
' 25 086 1.21 1.01 1,06
All forms 5@ 1;81 1&21 @.Qﬁ 1-6?
76 1,00 - 1.30 1.15 '1.45
Hean for variety Y 050 1.24 1.08 T
Cei3a {0.05) betweons
' 1. Yopms in o variety Q.46
2. Varietien .08
3. Forms .00



Among the different forms of phosphorus tried
saparphosphate gave '&hp highest vaifip (1.17 per cgnis) followed by
ultratos (1.24 per cent) and defluorinated vock phosphato (1.08
per cemt)- The lowest valm was obtained for Thosas phosphate
(0,90 per eont). Although the nitrogen content of grain for the
d42terent levels of phosphorus cpplication varied within
ingignificant levols the general tendency was for thia_ oloment to
incresse with incrense in the appliestion of phosphorus.

(b) Puosphioras (Table XVI)
| Tue phosphoras content of grain as influenced by variety
vas signiticant at 1 per cont level, Tho intersction between variety
and form was alas highly sigiificant. Awng the different varioties
etadisd IR 8 gave the maxima P,0; content (0.47 per cent) and
Caltare 25 the minfwam (0,39 per vent).

The influcnce of form and leved of phosphorus was also
significant at 1 per cent level, The maxiwom POy content was '
obtained foy Ra. phosphoras application of 76 kg Pgosfha followed by
applieations of 50 kg and 28 kg Pe%/ha. Superphosphate end
. defluorinated rock phosphate tended to givs the waximim Pg% content
| (046 por cent) whereas ‘fhom; i)ﬁﬁiphafe gave the minimn (0,37 per cent)

(c) Potaspium (Table XVID)
Both lovel and fosw of phosphorus wers found to have

signiticant influence on the Kaﬂ eontont of grain at 1 per cent level.
Significant difforences were alse obtained for varieties.




TABLE XVI

" Gffeot of difterent forms and levels of phosphoms

" on the Pﬁ & gontant of rico grm { por ccmt)

Km& Varinty

6. Lovals

Forms kzi-;vg:/h o s socms e .
I , Taiclung
mblmﬁﬁ - iaa. ©Native 1
9B 0e20 . 0ut Do41 »e
Sapsrphosphats 50 1% 13 0u50 " 0682 ‘.o
* - 0448, 0u81s 058 e
Moan 0ed1 0447 0,490 .48
o8 0;31 048 gcﬁﬁ P
. Ultratos 50 - B8T 0,41 044 be
{4] Oedsd 0a28. - D40 se
Hosn 0,87 0,45 Da42 |, 01
o 25 0,22 0440 Gt Se
Defluorinated BO D.44" 0456 0:48 .o
veek phosphote 7% . 062 0u82 000 ae
Mean 0u42 463 0,43 0,48
28 0,27 035 0438 oo
Thomas phosphate 50 037 Da42 0046 .o
’ 75 0.45 D48 . ﬁc&i e
Mean 0436 0u42 D42 - 0407
, on 0,30 0,43 0.35 0,36
A1} forms - B0 043 Ded7 018 0:48
([ . 047 051 . .. 0,48 0e49
Moon for variety e 0489 T 047 0444 .
CoDy (0.05) botwoont \ L |
‘ 1+ lovels of the sane forn in & veriely 0,087
2, Levelns in a vardely over all forms 0,043
3. Forms in o vaviely - 0,080
4. Varieties 0,028
Hs Forme 3,029

0.025



TABLE XVII

‘Tetect of different forms and levels of phosphoius om
the E,0 content of rice grain ( per cent )

49

. Rige vorioty

Forms - lovel e : Noan
ki Pgi)ﬁ Cnlture 88 IR 8 Taichung
= Native 1
Control 0 0.27 032 9,54 0.8
25 018 0440 .66 ce
Superphosphate 50 (e59 G54 Gafil oo
% QBT G3D 0.61 .o
Yoan Je8b Goddd 5,87 feb552
» 25 0,87 0,31 0.44 .o
_ ltrafos 59 35 3,52 v@om 'Y ]
ki) Dol G40 o861 ow
Veon 038 o3 Do53 0.45
) 25 5057 (.24 f,47 'Y}
fafluerinoted i) 0449 0,33 0,87 e
roek @hﬂﬁpﬁf&‘@ﬁ ki .01 P r g (e6B se
&Qeaﬂ 5}05@ - 6935 605? {}5‘3:9
A, : 28 o258 De20 D55 .o
Tomas phogphote BO G430 .29 0467 .o
L) 047 933 0,80 .e
Hoan Oedd 303(3’ D54 Je39
b 25 004:2 9»33 ' 0051 5(:43.
ALY Lorms 50 Qodd Gl D5 God?
, K1+ Dol 0040 0a60 G880
Hoon for varietly s 045 De38 QB ve
Colo (0408) botween:
1. levels of the same form im & variety D.1064
9, Levels in & varioty over all Jerms 0052
3. Torme in a veviely 0,060
4. Varieties 0,030
&. Yorms 0,034
G lovels 0,030
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or the four ferms ox phuphmus trisd the highest potagsium
content cbtained was 0,52 per cent for the applieation of
saperphesphate. Thomas phoaphate gave the 1«&“ value (0,99 per cent),
the effect .ot the other foras being intermediate., Variety Taichung |
Native 1 gove the highest K,0 eontent of 0.55 per cent as againet 0.46
per cent for Caltare 28 snd 0.08 per cent for IR 8, The tandency of
this element m the mln was to increase with the Increase in the
‘.lm!. of ;ﬂloagahm’m- application.

2. Notrient content of stray (Figed)
(a) mm (Table XVIII)

The date yeveal that varioty, and form and level of phosphorus
had significant offect on the niimgen content of straw. "

When the mesn values for varieties weve compared Culture 28
was found to contain the highest per eent’ (0,56) and Tatchung Native 1
the loweat (0.38) per eent of nitrogen. As in the cese of the nitrogen
content of grain, the nitrogon ¢ontent of m}m wvas also fmé_to.
vary significantly and the goneral tendency was for thig olement to
fncrease with inereasing lovels of phosphoras spplicotion. In this
case aleo the maxiwam nitregen content (0.51 per ceat) was obtained
for phoﬁghnms/ngpnea in the form of suporphouphate. The lowest
value (0ud4 per cent) was obtained for deflusrinated rock phosphate.



TABLE XVIIE _
Effect of different forms and lovels of phosphoras
on the nitrogen content of vics strew (per cent)

: Rice variety
Ipval :

— . s oan
Forus kg PO /ia Coltare 25 1M 8 Taichang
. Native 1
Control | ' 082 0.87- 0,38 097
35 ’ 5}468 ;ﬁcs‘% QGS? L X ]
Saperphosphate B 0,60 0,50 (3440 es
: ¥ (¥} .67 Q.57 5423 .
Moan .62 0,85 D487 0,81
a5 {1.62 (.38 Q.42 .o
Ultrafon 5G .,70 0448 De30 e
. K {5 DaBG D87 - (482 P
E!@an o ﬂa‘ﬁ‘i - (ehE ' 040 (.40
7 . . 28 G.b7 0,37 ) T
Paflaorinaiod : BO .48 (048 028 wo
rock phospheta . 78 Dedd 0.52 0.37 ‘..
~ lean 8,88 0495 D07  044¢
: . on f.82 .68 D287 \ aw
mﬂﬁ& phosphate B0 0,58 O34 0.33 .o
: i 2 . 0,40 0,068 0,87 .e
!ﬁ)m ﬂaﬁﬂ ) 0.59 8.39 69‘1‘?
: e . 28 . D487 Ge36 (3235 0406
411 fovms 5O 380 D33 037 G50
S ' i3] D51 0.86 G442 TS0
Beaﬁ for varie‘&y ) »e T Q.56 .82 D.38 oe

€Dy (6.05) betweent
' 1+ lovels of the same form in o variety  0.102

. 2, bavels in a veriety over sll forms 0.051
3. Formz in o voriety 0,058

. 4, Varietios D.008

8¢ Forms T 0024

Ce A iovels . 34028



(5) Poachoras (Toble xm}
The eatn given in the table show thot phosphorus treateents
and vaﬂety had no signiticant influence on the phosphorus content of
straw, iHowever, there wes a gemral tondeney for the P, 95 content
to fncrease with inercoasing epplications of phouptmm:. When the
avorage values for the different varioties wers compared 1IN 8 gave thc
waximm B0 contont (0,068 por cent) followed by Caltare 28
{0,057 per cent) and Taichung Native 1 (9.65 por cont). However the
differences were not aigniﬁeant utatiﬁtiuuy. '
(c) Dotessium (Table XX)

The Kao content of strow presented in i&n table shows that variety |
aml form of phosphoras had only very 1ittle influence on the Kgﬂ eontent
of stvaw. Bat level of phosphorus significantly influenced this
components Thus tho waximm content of E,0 was obtained for an
application of phosphorus at 78 Lg 5'206/&6. 'ﬁm ninimm value wes
. obtained for the zero éppii&a%im- %’hm the mean values for the
varieties were ema:{ the highost value (2.1 per #m&) was glven by
Calture 28, The nvcéage values for Taichung Notive 1 and IR B were
2.12 per cent snd 1.71 per cent respectively. The differonows betwesn
the vnrintiu ware, howover, not signifiosnts Although form of
phosphoras had only very little influence on the 320 contmt of u‘trav,
saperphoaphate and defluorinated roek phosphate tended to give higher
| valuos as compavred to the other forms.




| TABLB XIX |
Effest of different forms and levels of phosphorus on
the P,0, contont of rice strow (per cent)

3

Forms © Level

Rice variety

9.‘0[51

3

Y

kg PO ./hn ., .. e Tatelmng
2 5 Calture 286 IR 8 Native 1
L a8 0,044 0,053 0,048 .
Saperphosphate B0 G050 0.082 0,052 T
’ ' F i B 0,064 6.993/ - (.084 06’
Mean 04054 0,698  0.058  0.001
S _ 25 0,099 0,043 . 0.031 .
Ultrafon ’ 53 8,072 0008 0,080 *e
™ 04081 0.008 0,071 oo
Moan 0004 0,008 0.051 0,061
' | o8 0,088 0,045 0,043
Defluorinated 50 ‘0,080 3,074 3,083 e "
rock Wnph;ta 2% 0,100 0.083 0.047 o
Hean 0,069 0,087 0.051 0.062
o5 0,080 60“3@» 0.047 Y
. Thomas phosphate 80 0,042 0.007 0024 .
. L 75 30044 9.&08 91056 [ X B )
' ' ‘ 25 G040 0.084 - 0.042 Q4048
All forms ¢ 50 0,057 0,057 0,060 ) 0.355
S i) 0,072 0,087 0,057 0HT2
Heen for veriety  we 0,068 0,050 .
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Bifent of different forms and levele of phosphorus on

the 5,0 centent of vice styaw {per cont)

,r
5 o

Fovrms

iavel

Hicae vawieisy

/h e . cx : ' Hoan
kg PO /he .. : Taletung
2 't_‘mm@ 28 ne Nabive 1
Control 0 1.92 1,96 2.7 195
a8 2048 1.92 2488 .
Suporphosphate 50 3503 2«11 2013 oo
75 331 2,21 228 .
. 3&0&3 gv&4 20% 2.2? 2@:3&;
P 2,28 1.58 1.62 .o
ﬁi'&!‘&f@s 54 1.9% 145 174 .s
78 2.04 1.45 1.58 o .
Mo 2,06 1440 1,78 1,97
’ : 25 1.3@ 1&34: 2.‘@8 ow
Defiuorinated 80 198 2:058 2408 0o
roak yﬁﬁﬁiﬁi&%@ ?5 Ba2% 2013 ) T4 T8 o0
Houn 1480 1483 D431 2.6%
24 178 1.34 2.08 e
Thomoe ghosphate 80 8448 .82 - 2,01 .o
' Th 1.09 1.80 T4 ec
¥aun o4 1,45 8018 184"
0 1,32 1,76 217 .o
25 2.08 1.49 2,93 1,20
Al forme 50 2,48 1.80 1.08 1.99
(i 231 .81 2436 - 2el8
¥aan for varioty - Za48 1,74 2,12 e
Cule (0.05) betwaens «
i, lovels of the sane form dn a variety  0.82
g, Levole in a wariety ovorall fowms Dedl
3. lavels 024
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. EFFECT OF DIFFERENT LEVELS OF PHOSPHORUS ON THE COMPOSITION OF RICE GRAIN
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EFFECT OF DIEFERENT LEVELS OF PHOSPHORUS ON THE COMPOSITION OF RICE STRAW
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D. BUTRIENT REAMOVAL

The deta veloting to tho rezoval of muteients by the three
varieticen of rice are farnichod in Tableg XXI to AV,

' Benwval of nitrogon in grain wes influcnecd by variety and
form of phosphorus, Varioty I 8 removed the maximim smount (0,24 gfpot)
and Calture 25 the least (0,188 gfpot). ©f the different forms of
phosphéms ased, memaximm reroval of nitrogen was mi&ed for the
epplication of mperphesphote (0,244 g/pot) followed by defluorinated
rosk phosphinte (0.228 g/pot)yultragos {0,211 g/pot) and Thooas phesphete

(0.200 gfpot).
(&) Paoarhorue (Table XXII)

In the stady of the effect of different forms ond levels of
phosphoraa on the gﬁﬁ content of grain, £t was seon that tho highest
amount of Pgoﬁ/;m (0,105 g) wae removed by Taichung Mative 1 followed
by @8 {0,000 g) sod Calture 28 (0.077 gl. A rogerds the influonco
M form, the plants supplied with superphosphate removed the maximm
quantity of PO, in grain (0.00 g/pot) followed by those troated with
ﬂoﬁi\mvﬁnate&_ rools phoaphate (6.008 g/pot), ultrafos (0.086 .g/;a%} snd
mua;;\ phosphate (0,080 g/pot). ‘?lmﬁﬂ recoiving higher lovels of
phosphoras application removed the maximum amount of P,0,/pot compared

to the lowsr lovels of applications



4 @ﬁBLE KXK
Bemal of nitrogaxz in ain by thme

S N vmieﬁiaa of rice | gzaer\aqt)

Rice vmeey

wer Mann

Forms . Level .
‘ ' kg P, ﬂ&ﬁm ?n’!ﬁgw 98 I8

Taiclhmg
Native 1

Coteod - 0 : mm | ,'ngm
- O a.uv 0,207

Superphosphate -~ 60 o 0a220 0,232
Co B © 0,228 0e282
o oMesn 04207 0,288

L 8B 0.iBB . 00250
Ultrafos . . 56 0,165 0,254

?6 S ) 0:207 06273

Mean . | 0,176 04262
. BB 04182 . 0,831
. Defluerinated .  BO. | 0s406 0,220
rich pheophate  TH - .. 0208 B804

Beap 0 0.487 0,248

S T 081 0175
Thomae phosphbate 86 . 0.488  0.15¢
: ’ ™% k "§£i§5 8.017%

:ﬁéan - ’ ﬁnggi ' ﬁa399>

9% - 0,409 0.218

M forms B0 - 0,494 . 0225

a2

W 0,207 - 0,966

Hoen for variety o5 | 0,188 0.2

0,211 - 0,71

0.264
Ga260
0.31&
04780
04347
0,146
*0&%51‘
04485
04220
0,235
ﬁ,%%?

06.25%
D877

0.224

04259
04280

0,008
0.213

0877

0,254

s

T

0.244

%
*e
(T

Gs811

‘e
LE S

P

Q.EEQL ’

..
L1
e

0,000

-~ 04187

04211
0,258

*®
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PADLE XXIT
Rmm?al of aﬂg@ﬁ in grain by three verioties

of vice (g por pot)

Riee mia@

Yormg - Level S— : - ¥pan
) kg P0/ha o o4, o Taichung
2 5ﬁ Colture 28 IR B8 Notive 1
Comtrol 9 0,021 0,048 - 0.086 04041
o8 8040 0,078 0.008 .
. Baperphesphate - GO 8,008 0.000 - D.126 e
%5 S 0,104 0,108 0,143 .o
Yoom 5,083 0,060 (14122 0,008
25 00063 0,081 0,084 e
Uitrafos 680 0,086 0,088 | 6.107
?5 0,080 %cﬂ@ﬁ 342@? .
2B T G.084 0,090 0.061
Defluorinated 80 0,078 0.1086 Hedid so
voek phosphute 7% L 0,107 8,417 = 0,194 e
- Haon ‘ 0080 2,364 00100 0.008
B 28 0,088 0,660 0,080
- Thomes phosphate - &0 1,070 0,078 00212 se
\ 7% 4 0051 0,001 0,008 .
Mo 0,068 0,078 00100 0580
: | 8B : 0,48 0,077 04083 0080
.. A1l forms . 80 . . 8,077 04088 0.115 0,008
: : : 7% : 0,008 6103 04138 0,106

" Hosn fo3 Vﬁrﬁ@’&y o ’ G077 (o000 @pi@ﬁ ae
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TABLE AXIXX ,
ﬁemval of Kaﬁ in grain by t!weﬁ varistiam
of rice Qg per pat) o

’ PR it . e o \“‘w

o = ' , *;iiee variety
Forms o lavel - amsammananins IS ERL

, m;?e .  Pajchang |
3 af"“ cmm 28 me. Tolchang

- 0.008 ﬂgﬂﬁg 0,001 » 0,060
0,087 ¢ 0,075 0,135 e
- Be183 0,008 0.128 ‘we
0,124 0,070 0,151 e
Mean 0,410 0,081 0,138 0.100
L ‘ - % I 0,061 0,085 0,108 (1]
Ultrafos .~ ~ =~ BO 0,067 - G105 0.131 ve
S | 0,079 0.,008 0.141 .o
. Mean - 0,000 - 0,035 0,128 0,003
o i . o8 10,008 0,045 04108 ..
Pofluorinatod - BB . 0,088 0,008 0,330 .
. vock phosphste . 7B . . 0,124 0.108 0287 - ws -
e “ " Hesn - 0:104 0000 0,130 0,163
e 25 . D084 0034 0,120 e
%ams @hﬂﬂ?ﬁ&t@ " 60 - .088 ﬁn%i 0,139 L e
‘ P ;- - 0107 G002 0,119 .o
conlMean - 0,103 0,080 0,120 0,004
26 T 8,078 0,052 0.1 0.081

N zm foras S8 | 0B5 . 0.0 030 0,000

' leon for miatw ol 0.000 ‘s.em 0,332 o

Control

2e8 - | f

Saperphosphate




5

(o) Patongiug (Table XKNIE) -
Yhen the weight of %ﬁ/wt zenovad by grein was onleuloted
the highost valuo was obtained for Taichang Native 3 (0.132 g) followed
in rder by Calture 28 (0,050 ) and IR 8 (0,072 glo Of the differant
forus of phosphoyas used the plants sapplied with superphosphate and
aaﬂuarimﬁéa rook p&aaghaﬁa mmwﬁ the maximn quantity of Kzﬁfwﬁ

" while those under the aﬁmr mnmn rem& ez;!y hs:m* quantities.

As rogards the inflaence of the rate of p!mpkam amazieauan, it vas
noted that the tgta; nmsalmr of 590 by grain inersssed with ipercuse
in the level of phosphorus appifeds |

(a) Eﬂw (‘i’abu xxzv)

Ay iﬁﬁ%cem olmnymsfnim&abywamm mmi of
this olepent in strow wiy oleo o maziwmun for miety ke, 0f the
difterent forms uf gakmp!mm applied, the p&mﬁs supplied with

sagemhaaphm ohsorbed the mim qaantity of nitrogen (0.149 g/gmt)

fol1owod by those reSeiving the %nm phoaphate (04120 g/pot),ultratos
(04123 g/pot) and dofiuorinated rook phosphste (04113 afpot)e It mey
olso bs poted that the quantity of nitrogen in the straw increaved

“with ;lméam in the lovel of phoapham: application.

M Duosrborgs, (Table m)
When tho upiake of g:hnaphoma m straw was consfiderad it was

 seen that IR 8 romoved the maxiwus quontity (0.02 g/pot)e Tho



.
-

TABLE XHIV
Removal of nitrogen in stvaw by threo

varietios of rice (g por pot)

Moun for variety

- Bice variety '
Yormo Level . . Yean
kg P.0,./ha 5. : ' Taiehung
Control L] 0,085 04084 0,079 0,083
' 25 04130 0,147 0,004 ce
gﬂly@l‘pﬁﬁﬂ?ﬁ&% 5{} 2350 0,364 0163 .e
75 00151 01801 8,588 .o
Yoon 5.157 - 0.101 0.328 0.148
25 8.126 0,008 0,108 s
Jltrafos - & 0.488 - 0,003 5.002 .o
. Kt} - 0,280 0,160 0e100 ow
Hosn . 0,447 0,119 04302 0123
‘ 25 fe121 0,085, 0.084 oo
' ﬁeflilﬁi’iﬁ&tﬁﬁ 59 Del1d ﬁo!.aa @00@& o
rock phosphote T 0.422 0,151 0,088 0e
¥pan (o110 G228 0.0302 (313
’ ‘ ‘ 28 N.121 00184 (3,008 .e
Thomas phosphate 50 0130 0.1856 0,087 ve
S () Giim 993.5“2 Oel44 L2
Yoan 0,120 0167 3380 0128
‘ ‘ 265 3,127 - 0.128 0.089 Geild
" ARL forms 850 G.149 0,143 0.085 D.120
5 Go137 4164 (3,208 0,136
a0 $4130 0,144 0,108 e




TABLE

KKV

emoval of B0, in straw by three varicties of
riee ( g per pot )

Haon for vardety

0,020

Bice varioty
Yoxme Lovels . : : , Haon
kg P,0,/ha aiching
2O/ Caltaro 28 I8 MCHO8
Control ¢ - 03,007 0.007 G.009 0.608
‘ 25 0.011 0,018 8,011 ve
Saperphosphate 50 6,034 0,023 0.014 .o
5 0,018 04028 2,014 .
- Mean 0,014 0:022 0,013 0,018
) 25 6,088 0,011 0.008 ce
“Ultrafos B 0,020 3.018 0013 e
K] 0.010¢ 0.028 G.018 ™
. Mean 0.018 - 0,080 0,013 0,018
25 0,008 0,012  0.010 .
. Defluorinated 50 0e014 0,028 8.016 ee
rack phesphate {7 0026 0.024  0.018 ‘i
Hoon 0,048 0,024 3043 0.,017
28 0,000 04010 #.012 .t
Thomaa phogphate 50 0,010 04018 ° 0,000 .
: 75 0,011 0.019 G014 e
Moan 0.010 0,016 0,012 3e013
28 0649 0,012 0,020 0,010
Al forms 50 0,015 0,021 34013 0,016
(3] 5.018 0,025 0,045 0,010
L X ] Q-@if} 90023 -2 ]




TABLE XRVY

Bomoval of KQG‘} in etrow Esyﬁé’»‘;}me variotios

'0f rico (g por pot)

Bice verioly

a ) A ' Mogn
Porms . i’gﬂafha Caltuye 28 18 Tajchung ‘
' Motive 1
Control | 0 Bo208 0,400 0,536 0,401
, . B} 0,808 0,685 0,802 o0
Superphosphate 80 8,788 0.0 0.868" s
; T 00813 0606 04588 4
Hoam Q.78 0577 BRI 0,057
S 0,452 0,406 0s438 o0
Uirafos B0 00520 0,382 0458 o0
. 755 @a‘%% ) ﬁa‘?ﬁ@ @QE}&% Y}
Heon . 0,487 0,403  0.480 04
) ’ 28 8,383 8,868 @0‘5@% . B
lefluorinated 6O 00391 0a595 B.528 o
rook phosphute B B850 8,042 0718 o0
' Moun Geddd G.528 D580 0.518
: 85 0,308 . 0.319 653 a0
Themas phoasphate B0 0,811 80442 e840 .e
A T ) 3,488 @q%@ . D590 ea
Hoan 0468 - 00408 .80 8477
: 25 0.456 B4 D807 0,450
A} forms . - BO 0548 0.505 B8  0.007
S 75 0500 ,0.519 0.598 0,560

Mean for variety se . 0530 0470




quantities of phoiphoras vemoved by Culture 28 and Tajchung Metive 1
were 0,014 g/pot mnd 0,013 g/pot respeetively. Wien the wesn vilues

© for the different forms were examined it was found that the quantities
of phosphorus romoved Ly plants treated with superphogphate, a!irafoa

and defluorinated rook phosphats were more 6;-' lese gual and higher then

~ those removed by plants under Thomes phosphote treaboent.
(c) Potoasinm (Yable XXVI)

The deta presented in the tobloe for the K,0 revovel in struw,
rovesl that variety ond phosphorus treatment bad marked fnfluence on
the uptoke of ihis matrient. The maximn quantity remowed was for
the application of saperphosshate (0,627 g/pot) followed in order
by defluorinated rock phosphate (0513 g/pot), Thomss phosphiate
(0,477 g/pot) and ultratos (0.449 g/pot)s The highest smount of B0
removed by ‘l'aiehmg Fative 1 was 0.599 g/pot for an applieaeian of

.
Ses s

% kg P OB/ba For Caltave 28 and IR 8 the corresponding valuds were -

0,590 g/pot and 0,519 g/pot for the some lovel vizey 76 kg P 0y /ha.

The data relating to the offect oi pbosp!m'nt oo the totsl
matrient removel by grain sand, -traw are pmcntcﬂ in Tohles xxvn,
XXVIIX and XXIX,

(a) Nitropen (7able XEVII)
It ¥ay be seon that plonts trested with saperphosphate vemoved
the maxionm quentities of nitrogen (0.380 g/pot) follawed in order by



defluorinated rook phosphate (0,338 g/wt}. ultratos (0,334 g/pot) and
Thomas phosphate (0,327 gfpot). When tho meun values for the different
'%ri.étiep were compared it was found that IR § romoved the bigheat
amount of mmgen (0438 g/pot) while eazm 28 tmm the afssést |
(0,324 g/pot)s Level of phoaphorus alse showed o marked infYaence on
the absorption of thiﬁ mtriot by tho plants end the general mnﬁeney |
 was for thie ¢loment to "lncraaio“ with incresso in the level of
phosphoxus applications |

© 2. Pugspiorus (Toble XXVIII) | ,‘

- . Varloty Toicbang Native 1 removed move P,0, (0,118 g/pot) then
It B (0,105 g/pot) and Calture 28 (0,087 g/pot)s OF the differont -
uources of phosphoras used dn this Savestigétion, superphosphste
was found o be cuperdor t0 otker forms snd on average of 0,115 g/pob
wou removed by gm .m&«iviﬂg this treatoont. Flﬁnta mpzaiiéd with
Thonas phosphate rexoved the minimm qantity of By, (0,082 g/pot)
and the other teo forms wore found to give intersediate reoults. As
vegerds the effect of level, an inSrease in the rate of phosphorus
* application increased the aptake of thid putrient by plentas

N Mﬂ(@;mmz

In the ecse of potessian the totel quantity of K0 resoved
in the grain cnd etrsw was highest for Tsichung Native 1 (0.678 g/pot)
followed by Calture 28 (04810 g/pot) and IR 8 (0.007 gfpot)e When the



PABLE HRVIX
&em@val of nitrogen im grain ond atrew (tetal) by
three vavieties of riee (g per pot)

02380

ﬁiee; mri@%y
Porms o Yoan
0T @5}'&@ Cultare 98 IR S Taichung
| : E&tav@ i
Comtrol X 04800 0,203 | 0,800 0,187
- 28 04226 0,258  0a387 o
Saperphosphate 80 Be370 0,368 04355 v
- 75 Bed07 0,463  0.890 - 4.
¥aon D867 00802 1 0,380  0.383
25 0,983 0,387 0s254 on
Uitrafos 60 00050 05358 0228 0e
T ! @ﬂ:}g? ﬁ}t‘%&g @93@8 ve
Yoan 0,322 0.8 0,300 0,324
. 25 00288 D330, 0,808 o
Peflucrinated 50 0,310 0,954 00351 ve
roek phespbate 5 - 0e328 0,440 0942 o
Hzan G306 60996 0,926 0,526
. ) 2$ ae &89 3935"59 3»%&4& Y]
- Thomas phoesphate 50 0327 0,379 2,350 e
: 75 00205 0,379 ) ve
Youn Ge 808 0,362 0,016 04327
o 25 0,290 8y 848 0207 0310
A1l foyma - 59 Qo348 0,368 @egftﬁ% ﬁ.@"é@
. 75 0088  0.430 0,382 0,083
%C’iﬂ for V&Piiﬁty e 0,324 - G388 *0



Bomoval of Pﬁﬁg

TABLE XXVIIX

in grain and strew (total)
by three varicties of ries ( g per pot)

: . i%iée varioty
Forms fovel - sacn —— Mean
kg B 0./ha , Tatchung
2 J Culturo 28 18 8 Native 1
Control 0 0.028 0,052 0.006  0.050
25 ﬁo%ﬁ 9;‘893 Gaxla  ee
Superphosphate 5O 0e108 0113 0140 .o
1% De152 0,130 Qo187 ae
Moon 0,087 0,112 0,130 0.115
. £B 9.@58 002 5,002 ‘se
Ultrafos 50 0,075 0e104 00120 ve
: 75 04108 Oe1a1 0+125 N
Moun 0080 0,081 0:112 0,002
' o ’ 25 0,063 0,202 59@?2 T
Dofluorinated 50 0.082 06132 0,150 .o
ra¢k phosphate K1) De132 0.1414 0,130 Y]
" ‘ Hean 0.008 0,125 0.113  0.118
25 0.047 0,009 €,100 e
Thomas phogphate BO 0.080 0,601 0,193 .o
Mean 0.076 0,060 0.1l 0,092
| 25 0.057 0.050 0,003  6.080
Al} Porms . ED 0,088 04100 0,127 6,108
o (A 0,416 0,128 0.132 0.196
. 0,057 0,408 0,118 e

Mean for variety

>

&



TABLE 3XEX

. Removal of K0 in groin asd stvaw (totel) by three varieties
of rico {g per pot)

67

Qice variety

Lovel Moen
Forma kg B0y fha  Chitave 26 IR 6 Taickung
N | ' N ‘ Notive 1 ,
Control ] 02308 02448 0,627 0,401
85 0677 0830 0,787 oe .
Saperphogphate 50 0,881 0,680 0,688 .o
76 ‘D037 0676 G740 .o
L Haan D eISE Goﬁ‘ﬂiﬁ 00733 3»?37
A 25 Do812 Ga%B2 0,523 oo
Yltrafos 50 0,887 0,497 (.88 se
. 3 Geb589 0,806 0,045 os
Hoan 04866 Go288  0.585 0,543
25 G480 0401 0,005 .o
Uetluorinaiod 50 02484 0.650 0.862 ce
rock phosphsateo (N 3.684 G.713 0,881 Y3
Yoon 0849 - 0,501 0.728 G618
_ 25 6,443 0,863 0.648 .
Thomas phoaphate 69 D860 00488 0.710 ..
% 03,608 10  0.7CO ec
Yean 0.530 0:4682 0,080 0,660
_ 25 0528 0.486 0.6028 0,533
All forms 50 0.0630 0,584 0,604 0,628
k(] 0608 TuB00 0,748 0,080
¥oon for varioty o 0.619 D547 8678 co.




iofloence of source of phosphords on the total apteks ot .0 e
considered it was secn that the highest amount of K,0 was removed
by the plants trested whth sipevphosphate (0,757 g/oot)s The
appliestion of ultvafos, defluorinated rook phosphate and Thomas
phosphate resulted in the removal of 0:G43 g, 0,618 g and 0,660 g
Kaﬂfpot sesmt:iwly. Bhan the effeot of the level of phosphorus
 on the renoval of K,0 was considered it wae saen that the total
qontity of K’aﬂ rYomoved per pot Incressed stesdfily with incressd in
_the rate of phosphoras application,

VARIATION XN AVAILABLE 2,0, AND pH OF THE SOIL

DURING TE GROWTH PERIOD OF PLANTS

‘The data reloting to the {nfluence of form and level of
phosphorus on the svailuble P,0, content and pl. of the soi} ave
farnished in Table XXX, |

WIable Pﬁ?ﬂ

The onalysis of the soil at all the thres stagas of growth
vevealod that form of ;ﬂiospham had no effect in inoressing the
availeble .0, content of the sofl, However, it fncressed with
increase in levals of phoﬁphom» application. Thas the pots
receiving 75 kg Pg%/h" gave high&?‘valms then controls The
general tendency for this elsment was to increage with incrosse in
time snd the maxisum axount was obeerved on the 80th day after
applicstion, After this period it tenled to decrasss towsids the time
of harvost of the exop. | '

}
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Be1

TABEE XKX
Available PO, (p@%* cout) and pli of the soil at thwree atagges
' of plant growth
| 3%22 doy  6Dth day m‘bar amm
" Form of fgvel .y .
phoasphoras kg B0 5/[‘& m?%s.ﬁg;me g,&l ﬁvgiiabﬁﬂ f;ﬁ Av&ié&‘iﬂ i |
| - ' 28 a8 28
Control ') 0.0003 2,8 0,0008 4.0  0.0003 8.0
26 0a0002 462  0,0008 4.8 00008 8.0
Suporphosphate il 0.0003 408 00004 4.7 G004 4.9
75 0.0008 4.4 00007 5,0 0.0008 8.2
Wpan 00008 4.3 0,000 4.8 G004  B.D
- ol $.0008 4.3 0,0008 2.0  0.0003 4.9
Uitrafos 80 0:0008 4.3  0.0008 5.0 0.0004 5.9
75 0,0008 4.8 00007 4.8 0.3004 449
koan 0,003 4¢3 0.0006 B0 0.0008 5.0
’ 28 Q0002 4.5 1 D0004 G0 G,0004 ‘%‘ﬁ?
Peflnorinated 89 00003 4.8 0.0007 4.0 0.0008° BD
rock phosphate ki 0.0004 48 @ot}i}ﬁﬁ 4.8 0.0008 Bl.d
¥oan D003 4.8 4,8 0.,00086 4.9
| | 28 00802  4ed  0.0008 5.0 0.0008 DBai
Thomos phosphote G0 0.0008 4.8 00000 4.8 0.0004 5.0
75 80004 4,8 00008 4.8 4,0038 %(9
Yoan 0,0008 404 00004 4.8  0.000¢ 5.0
26 00002  4ed  0.0004 4.8 0.0008 4.9
411 forme 50 0.0008 4.4 C.U008 4,0 0,0008 0.l
‘ T TR 0.8088 4.5 0.0008 8.0 0.0008
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g

~ ho pll of the sail was mot very meh dnfluenced by form or
lovel of phomphorue. In thio cese nlso e gradusl énazea»w in pHl was
notod with insrease fn time end it wos found to Do o moniman
immediately after the evop was horvestod.
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DISCUSIION

The reculte obtsized in the prosent investigetion reveal the

role of variety zud the influence of applied pheephéﬁie fert—ilizer#
| on the growth, vield and uptalw of miriocnts by the rice i;lsz..

 The growth ehaoractera stadled in &his investigation were the

height of plent, the mubor of vegetative and productive tillers ond the
longth of the paniclo. A1l those ore predominantly worietsl characters,
bt are also influenced to different extonts by phosphorus treaiments.
The hoight of the plant varied rother irreglarly during the early
stoges of growth but at the time of horvest IN 8 was significantly
taller than Calture 28, The different forms of phosphoras studied had
no effect on this chovacter. llowaver, the plant height increased
aigmiﬁmmﬂy with imorease in the lovel of phosphovus applied. A&
fovourable effect for phoaphorae on plont height has been r@p@rﬁ:'@d by
Chaven gt al (1057), and Moriys snd Sato (1058).

The my of vegetative ond productive éillem is a charsoter
waich was iai‘luen’eed, not only by variety, but also by the source and
level of phosphorus. Tiiloring wos wore or less similar for Talchung
Native 1 and Caltuve 28, both::lhese varieties boing suporior to IR 8
in this character. The influctee of superphosphate and deflaorinated
rock phosphate wos vewarkebly more then that of wltrafes and Thomas
phosphate. Increased levels of phosphoras applicatica have resalted
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in en increased mambor of tillers, both vegetative and produstive.
Similar findings have been reported by Cassidy gt o} (1958),
Yoshida (1058) and Tekijime g3 2l (1089),.

In contrast to tillering and plant height, the length of the
panicle was mm 1o be alaost an!:it;ly a variotal character which was
uttle inﬂﬂmd hy phonphmn f.reatmnt:. ﬁm reenit is in
" accordenss with the findings of Takijive gt ak (mzsa).ana Srecnivasulu
and Pawar (1965), who 4id not notice any sipniticant effect for
~ phosphiorus on panicle length, O0f the diffevent varistios studied, IR 8
‘produced significantly longsr panicles than Teichung Native 1 and
Culture 28, but this wax not reflected in aty inoreage i the yiold of
~ grain becsuse e’: ia:imr tanber of mmﬁw tillers for this variety.

The y&aiﬁ ehnraetorn iuvontigataa in t’he anmt stady were the
total yiom ot grain and -traw pu- pat. mabcr of gmlns por earbead snd

- tho m-aiua ohnu ratio. fﬂzs i;otal gmm yiold wxri.ea aigniﬁcsaﬂy.

' not nnly from m-my to mmty. but aleo with the di#ferent. phopphioras
‘tuatment-. 'faie?mz Native 1 prodnca& signiticmtly higher yields than
Caltare 28 at mxy lﬂ&l oi phaspbomn amlicauon. 0!’ the &i!!mnt
“fem a! phaaphom applieﬂ mmrpboaphaﬁa pmdncad significantly higher
yield: than the other fam. This may be attriboted to the prosoence of
vater soluble and sasily avatlable P,0; present in thie paterisl as
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compared to the leoss availsble forms of 9205 praaeﬁf: in ultrafos,

. Thowas phospbate_ and defluorinated rock phosphate. Similor

findings have boen reported by Chendhury (1967) who obbained highor
yields of rice by the application of superphosphate. For the different
levels of phosp%z@ﬁs applied, the yield of grain was found to increcse
with the rate of phosphorus appliestion. This is in agroement with
the findings of Ihind gt p} (1949),Raychoudimei (1053)

Chavan gt al (1987), Variakulandad end Sreenjvasen (1959) and wany
other workers, i |

The yield of straw wwiad"wi%iﬁ small limits for tho difforent

Wrieﬁém, as woll as for the varions i:heéph@m;ﬁ treatoonts, but the
;;ﬁiffa(rmce‘s wers not statisticully siguifieéant. Thus the straw yield

was movre for IR B than for Taichang Mative 1 and Otgltura 28, tut
1% 8 was not statistically anpei'ior ﬁé ihe.@ther varieties in this regard.
The épplicatvim of gmaégahéms reénite& in in@méaed; yiéme of straw in
all 'tha‘i‘rerieﬁieaa The ﬁemefieial effoet of .phosphema on straw yield
has been reported by Paul (1053) and Digar (1960). As in the ease of
grain yield, the yield of straw alee tendod o be more for tho trostment
with superphosphate which centaine water soluble 1’2.03.

The nunbor of grains per panicle is also predominantly a

variotal character and it wao seen that Toichung Native 1 was ‘



L euperior to IR B and Caltase 23' -iﬂﬁ;i’s rpospact. Tho mean m”%x of
ﬁl‘éi&w por panicle L for this ‘-#@ﬁ@'&? and the @iffé@@&w@g vore
alge si@iﬁ@mg Tho apgimaﬁ;im of phosgphoras had mwﬁ‘éaﬁ in &
lergor mumbor of groins por pemiele as compared to the no posphowus
troataont but the differences were nod statisticelly significants The
‘sourge of gﬁwag"mma had prastieally no influense on the mushowr of

graing per carhond,

- Tho gmim oha%s rotio was mﬂm&m@ﬁ Both by w.ﬁéeﬁy and form
of m@h@mc 'ﬁ'&wmg Native ﬁ had o Bighor grains a&mﬁ' m%i@ than
IR 8 end ﬁaam 28, - Simﬁaﬁyo, saporphosphate and dofluorinsted vool
giosphate sigaificmtly vediced the proportion of tho chag? in rolatfon
to grain. Tho bettor evailability of phoesphorus o thooo carriess
oy ba i‘mp@mi&ﬁ@ E@x the bepefieisl lzaﬁmma of suporphosphate and -

, e;‘ie?ia@mmt@a voel: phosphate on tho groins chaff? ratic.

‘The m&m‘ami @@mp@emmn of the @aﬁm o0d straw wes fomad to E.ae
&nﬂewmaﬁ ‘&:sy vm’ﬁewg es woll as g‘i@@sg@z@mm mm@mg The hﬁgﬁeat
amount of mﬁwgm and g}h@z@}mwmﬁ isa gmm wag found in ¥ 8 wme.&z
was atatistically suporior %o the othor two vardetdes in tho watier
of these w0 @ﬁeméﬁ%é But in tho cose of gmﬁ@ﬁﬁ%mg Tofelmng Native 1
wag euperior to IR 8 and Coltuve 26, The pereentoge of N, E’Q% and .32@
in the thres varisbtics was significantly influensed by the form of
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phosphoue need, Superphocphate was found to hove the most

benoficial effect in incesasing the lovels of N, Eﬁg@ﬁ amd’ E%:g@ in tho
rice grain. The rate of phosphorus a;;g:‘iiaaﬁﬁm inméa@eéé tho %%
Hgﬁ content of groin But it had no significont infinenee on the
persentage of nitrogon. This wosult 1o in confornity with the findloge
of Unpileishnon (1061), and of Chin and 1 (1980} who hove woported
ﬁﬁameﬂ lovels of P08, and L0 in riee i’m:' inergasod &g}@ﬁi@aﬁ%ﬁm@ of

- phosphatic Portilizerc.

In tho gase of stvay i;%ze largest agount of N was found in
Galtuse 28 whilo X3 § contained the waximum emosnt of P,0, cud Talching
Hotive 4 tho highost ovcunt of B0, 6Ff {ho differont forms of
phosphoras appllied mwpha@&a% wéaeeﬁ the highoat lovel of 3%3,.

Eﬁﬁe}& and iﬁiﬂ@ i oli ﬁw veriotios. The lovels of those cloments in

. gtvaw inoressed with inerease in ths veto of phosphowas applivations

This 4s in agreomont with the findinge of Williom (i048),
Thomas gb, ol (1051), Setyenaveyans (2058) and Tonake ot gl (196¢) who

observed that the lovel of nftvogen end ?g% in the vice plant increased

with increase in the wote of applicstion of phosphoruss

Tuo total quontitiss of matrients veeved by the plent in cach

pot was influenced both by the fosm and level of phonphoras epplied.

The largest esount of nitrogen por pot was rewoved by IR 8 followod, in
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order by Tsichung Native 1 and Culture 28, Bai the mazimam removal
of PO, and Kgﬁ}/pet was by Tajclung lative 1. The socond largecd
amount of PO, was removed by Il 8 end that of Kgﬁ by Culture 28,
¥hon the effect of form of phosphioras on matrient remeval was
eonsidered it was geon that superphosphate closely followed by
defluorinated rock phosphate was the most effective in the removal
of N, E.‘;% 5 cnd !@gﬁ}p The better availability of Pﬁ% in these
fortilizers are obvionsly responsible for this Pinding.
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SUMMARY AND CONCIUSIONS

T&'study the effect of different fo;ms and levels of
phospherus on the growth; yield and eampssztion of three hzgh
yielding variatles of rxee. & pot culture experlment was carriod
out in the‘Agricultural College and Rosearch Ihstitute, Vellayani,
in & rendomised bloek design with 39 treatmente and 3 replications.
The different fovus of phaspharus used were superphosphate. ultrafos,
deflnorxnated rock phosphato and Thomas phosphate. The levels of
application were 0, 26, 50 and 75 kg P Os/ha, The rice vorietics
studied were Culture 28, IR 8 and Taichung Native 1. The main

findings of the experiment are sﬁmmarised below:

1

1 The height of pl:nts vas a8 maximam for IR 8. This growth
character was not influenced by the form of phosphorue used,
but it increased szgnlfieantly with increase in the rate of

phosphorug applieatian.

~

,2 ﬁg the matf@r of tillers, Toichung Native 1 was superior to
-iﬁ 8 and Culture 28, .0f the different forms of phosphoras
applied, superphosphate and defluorinated rock phosphate produced
the maximm mawber of tillers. As regards the effect of levol,
the mumber of tillers inereased with increase in the le%el of

phosphorus application.
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The length of the panielo was found to be wore for IR 8 than
for the other varzetion. The fom and level of phosphorus had

0o significant effoot on this charncter.

In the matter of gmin yield Tzziehzmg Natlva 1 was suparior ta
IR '8 and Caltare 28, Bven though the aiffmmea betwoan the
diﬂeront forus of yhoephom were not signiﬂcant. the grain
yield tan-:‘!a& to mcnase with increaso in aho level of o
pbosphom applicaﬁinn. 'Ihe straw yield was not fou.nd to bﬂ -
uigniﬁcant for the différent phosp!mms treatmnts. o

- Tha varieta! mfluence wap ui@iﬂem for tha other yield

. ‘ehamctars. sueh 83 mubor of graﬁn por pan:le!e and graint chaff
ratio, 0Of t!m :iiffemnt forms of p!msghoms nsed, mperphasﬂhuto
si@iﬁcmﬂy increased tbc grain: chaff ratio. bnt the form- aul :
lovel oi’ pbnsphﬂmo had no eigni fiean’b role in incraasing the |
'mmbar of grains per panicle. i

'i‘he mimml emmmsition grain wag faand to be inﬂmmced i;y
Variety. It g contained the higheet amount of N and Pa% in
grain, while Taichung Native 1 contofned the maximm amcunt of
3'20. r\mong the diti’orent pbﬁsphatic fertilizers applied,
auperpboaph&te aimificantly increased the PBOS and Ka_i) eontento
of ‘grain, bat it had no slgni?icant influence on the N content.
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7 Variety Culture 28 contsined the meximm amount of N in the
strawey while IR 8 contained mmimm amu@ of %Oﬁ and Tafichung
Native 1 the highost avount of F,0, Of tho different forus of
phesphorus used, sﬁpﬁarpboaphaté sipnificuntly inefeaser! the K,
P,0, and K,0 content of the otraw, Tho lovels of these mutrionts
in the straw also increased with inereage in the rate of

phoaphors epplication. _ ro

8 ‘!The highest amount of Pﬁﬁa and I%B/pefh was romoved by Taichung
Native 1, whereas it 8 pemoved the maximun amount of N/pst.
Among the c‘i&ff@i‘eﬂt sources of phosphoras used, superphosphate,
' closely followed by deflnorinated rock phogphate. wop most
effoctive in the removal of these matrionts. The matriont revoval

inerecsed with increase in the rate of phosphorus application.

The rosults obiained in the present study emphasise the
influence of phosphorus in the fertilizor schedule for rice for
ensaring luzurfous and healthy growth, higher yields and better

utilisation of other matrients ike nitrogen and potasaiume
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Appendiz T -
Analysis of variance for plant heights 20th day

¥ yvatio

Soarce 85, oe MeSs

Total 1485.33 116 .. ve

Block 5088 2 25,45 3,47 *

Treatment 833461 as 21,83 - 2,70 #%
Foxm 31,16 3 10,39 i.ab'
Level 76428 2 37.04 4,69 *
Varioty 26,19 2 18.00 1.63
Fxl 7528 6 12.55 1456
FzV 12,86 8 2e14 1
LxV . B7.83° 4 1446 1,80
FxbxV . 58501 12 46,38 5,70 #*

-lﬂrmr ' | 610.83 . ;ﬁ’ﬂ 8404 - e

## G4gniricont at 1 per cent levsl.
# Significant at & par cent level,



Appendix II
dnalysis of varionce for plant heights 40th day

Source SiBs . DE M8, F patio
Total - © 200308 116 - en .
Black T dsaor 2 21,99 Bug *
Treataont 173488 38 46,20 7.40
Forn 168,06 3 D62 B.GO
Lovel 386430 2 103,16 31.5D
Variety .. 80,52 2 18,20 2.9
PxL 70,64 6. 1.7 1.0
FxV 6442 6 107 1y
LxV 28,80 4 14,80 233
PxhxV 106384 12 0135 1487 &
Error 406,25 76 ve

I 1S &

]

. i
1

** Significent at 1 per cont level.
® Signifiocant at 5 per eont level,




Appendix IIX

Annlysie of varime fovr plant beights 00th day

B.8. by [N

F patio _

- Source -
Total 1014,02 it6 .. ve
Bleck 81,07 2 40.60 6.20%
Troatment 1034,58 38 27.92 4,22 #e
Form 47.42 3  15.80 2441
Lavel 115,06 2 06,53 Be04 %
Variety 73.10 2 08.55 Golig
Fx1 30,96 6 0.0 1400
PxV 0.02 6 1.55 0,23
LxV 49,49 & 12,57 1,80
PxizV 702,83 12 58.57 800 #%
Error 4746 6 6.5 -

- % Significont at 1 per cent level,




Anslysis of varimnce for plant height ot harvest

Source Su8e DI M. | F ratio
Total - BTN ST S .
Block 44,84 2 o524 8089
Treatmont 114,68 38  81.07 360 **
Forn 312 3 1.8 1,28
Lavel 50,04 2 10,52 " 8,20
Variety 41294 2 206,47 23,05 =
Pzl 45,18 8 7450 1
FxV¥ 18,48 ] 3,08 1
LxV A 106,22 4 26,58 B.98%#
FxLXV 568,96 12 40.58 523 #*
Error . o75.20 16 8.88 .

#% S{gnificant at 1 per cent level,




Appendix V
Apnlyais of variance -fax: tiller counts 20¢h day

Souree s8 m ows. p ratio
Total - 22.01 e .. .
Blook - 046 2 poom 2,89
Troatment 15,78 38 0.5 5.27 *#
Form X 13,02 *e
Level Ba2d | 2 2,622 53,10 %
Varjety - 2 1.604 20,60 *»
Fxl e 6 0,280 3,60 w«
FxV ©  om 8  op,00 128
LV 0436 4 G080 1,8
PxLxV 148 2 oaee 1.5
Breor 600 . .76 ao10 0,

** Significant at 1 psr eont leval.



ﬁg@@nﬂiﬂ ?I )

An&lysia at vaxiame i’er %53.1&9 cmmtt awth day

Serce S8, . 9t M8, Toratie

Total . 180,67 B 5 1 : S, T
Bleck 4,07 2804 8.24%

L+ S

Troatmant 358,99 3.86 " 5,80

14,40 22,80 *

%’am B ' 12&@1_
lovel 28,80

. o B

B

Veriely 2408 1.8 2,09
080 1

1.37 2417

?x?v . - S.80

L -

FylzV 943 12 G54 10.99 ##

Frrop ; 4n.8t . 18 0,03

i ﬁignifiamt ot 1 per cont lovels
® %@iﬁem&; at 5 por eoent lavel,



Appendix  VIL

Apalysis of variance for tiller counts 60th day

Sourea

-‘ SQS »

oe

%5,

? rotio
Total 176,44 118 . .
Block 1.81 2 0.91 1,61
Traatment 135,48 88 3445 6o20 *%
Form $,21 a 3407 Ded0 w¥
Level 16,05 2 8,03 14,11 **
Variety 17,74 2 a,88 15,55 **
Pk 15,92 6 2.8 4,48 #»
FxaVv - S48 <] 0438 1
LsV B2 4 1.30 2,20
FzhLxV 65.84 12 5.40 | .64
Exror 76 0.7 ve

43.21

** Sipnificont at 1 per cent level,




Appendix VIII
Analyeis. of vapianee for productive tiller count
. at harvest

Sonree 8,4, e ¥,8, ¥ patio

Total g 18 e
Block | 009 0345 1
Treatmont - TR 4078 4.6 W
Form 433 1550 4400 =
Level B R

Varfety S D86

3,560 EX-LL
4,080 12,01 **
Pxb . BaB 0,050 2446 *
PxV G
LzV S.31

0,500 1448
1,580 4,00 W

e o o B o® o w B o

|

¥ f’t:-xv ’ - 20,80
. Bpror | g’@qﬁa"

2,488 B

g
&

0,386 .-

P

#¢ Bignificant at 1 per cent level,
# S§gmificont ab 5 per cent lovel.



! Appendiz XX
Agalysis of varicnce for panicle length

. Source ‘ S,S. SR | 4 HaBa P rotio
Total - 160,61 '_m " ve .
Block ‘ 110 R " S |
Troatoent - - 0257 a8 2.0 2,80

Forn - .84 3 178 2,60
Level 0,76 2 0.8 1
_ Variety - az.01 2 2181 23,00 #*
Y B X 6 1.70 1.0
Pa¥ B34 8 0.9 1,00
LxV s | 4 234 2,40
PglxV 18.69 12 L. 1,88
Ervor _ G084 16 ~ 0.80 e

=% Significont at 1 per cent levels




Appendix X

ﬁnaiyéis of variance fov grain picid

Seurce S4Se B S, P ratio
 Tosat 128170 16 .. .
Bleck 20,98 8 10,40 8,95 8%
Troatuent 083,03 3 28.50 16,06 *#
Form . 10,54 g 3.1 2.09
Loval 95,68 2 4T.84 27,83 #%
Variety B16.01 2 266,41 196.50 *#
Txb 677 6 - 148 1
FxV 28,65 8 4476 2478 #
LxV 5542 4 8,82 R
 FPxhxV 329.20 L33 2748 16,3 **
Brvor 127,09 % 168 o

*% Signiticont at 1 por cont levels
* Signifiesnt at 5 per eont levels



Appendiz XI

Apalyaio of varpionee for straw yiold

Bl

Soaree - Setly g

Total G887 .12 116 P "o

Bloeck 48,22 2 24,13 Tt

Troatmend 583,406 38 15,25 i
$225,00 76 82,30 .

fprrop




Anelysis of mriaime for mmbex' of grainapor panicle

Appendix  X11 -

S.E.

iz

F ratie

Source bt B
Total 11369,00 116 e o
Bloek 100,44 2 0,22
Treatment 850604 a8 146,49 0,37 #e
Fora 50218 3 wnew  anm
Level 3.10 2 1,86 1
Variety 2364,70 2 1162.35 - 10,10 #»
Pxk 695,58 "8 11508 1.88
Fxv 14,00 6 52,33 1
ExV 080,23 4 17058 . 2,79
FxzLxvV 1000,85 12 | 83&(}' 135
Error 468192 o0 .

** Significant at 1 per cent level,



Appendix. XIIX
faolysis of variauce for graint cheff ratio
Source - S8, D WS, Fretio

Total — 24827% 0 116 ee . we

Blook | © 83,80 16,78 1

Treatuent © 1002,08 28,74 1.61
form 170,01 59,74 .34 %
46:27 2,59

| 160,60, 8.045#
8,07 1
17,41 1
4481 1

80.80 . $.80

Level ' 92,05
Vartety g1
Faxb _— B398
FxV 102449
ta¥ . 1908
FabzV . 921,60 .

» e @ ® oy e 8 0o

4
o

=

| Deror 1367.43 1788 e

e

#* Bipnigicant ab 1 per cent level.
® Significont ot B por cent level.



Appendix XIV
Analysis of varicnce for nitrogen contsent of grain

Souvce SeSe. 4 MeSa P vatle

Total 5.080 118 . .

Block 0,020 2 o010 1

Troatsent 3.740 38 04008 8,07 **
Form 0524 3 0am gaoe e
Level 0,114 g 0,057 1,97
Variety 1.644 s 0.822 28,24 #*
Fxb 0,156 ¢ 0.2 1
PxV 0,506 6 6,054 1.78
LxV . 0.248 4 0.082 9.4
FxhxV . 0720 - 12 0,061 2:10 #%

Beror - o 0o 2220 oo 78 0.029 e

‘ ** Significent at 1 per cent level.

i



. Bppondix XV

Analveie o varianee for ?265 contont *@Q grain

Source

M8, TP yatio

Total

Block

Treatment
Form
Level

Variety

Pebk

FxV
P xV

?xfﬁ;z?“

Epvor

1,208

0.008

0878

T DW0T74
0,300
o104
G096
| 0,046

0,043

0.501
0,202

136

iR
&.

£2

w3
<

S oo o o B

LY

09,6015

0.0287
0.0247
0.1520
040520
85,0043
0.0077

0.0108
- 0.0818
R

-
.
851 #*
BBt W
82,50 ¥
17,00 **
1448
2,00 *

10,05 #%

R 2]

%% S§gnificent st 1 per cont lovels
® Bipnificant at 5 per cent lewals



ﬁ;}ﬁendﬁ‘ XV
Applysis of vapiance for th) content of grain

Source SeBe bt M8 F ratio
Total 200 u . -
Pleck . 0.8 2. 0080 9.5 %
Treatment 1,70 28 0,045 10,98 v
Form 0.2 8 007 18,78 *
Lovel 9418 5 0,080  10.51
Varioty o8 2 94250 08,20 **
Pxb 0,07 8 0,00 2.4 %
Fx¥ . 0.2 e a0 0,00 #*
LxV 0,03 & 0007 1m
Fabsx¥ = 0.0 12 0,008 B.73 *»
Beror . 001 ., 78 0,008 ae

#* Significont at 1 pex cent level.
* Siprificant ot 5 per cent lovels




Appendiz XVII

Aanlysis of waricnce for nitregen canbont of otraw

Source Sele i ¢ a8 P ratie
Total 1,758 116 s
Block G.041 2 0,024 4,80 #
Trontmend 1.438 as G087 GelB #%
Fom 0080 3 6027 8,75 %
Level (039 2 0,019 4476 #
Varioty 3,080 2 0,325 81405 5
Pyl 0,004 8 0,602 1
FaV 0,459 8 0.026 G.E0 ¥
LxV 0,121 4 0.020 750 B2
PebxV 0,370 éza 5,031 7,89 #*
Epror 3,286 76 0,004 e

R Bignificont ot 1 por eent levol.
# Significent at 5 per cent level.
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Appepdix  XIX

EEEE PN
ok VELLA
h [N
) i
)

SIIL e

Anaiyé‘ié: of variance for B,0 content of straw

Soaree S48, E'3 8. B ratio
Total 37.36 116 v .
Block 030 2 0415 A
Treatment 17.80 B 0,46 1,79 **
" Fom. 6,08 3 2,02 7,64 ¥
Level 1,62 g 0,81 .14 #
Variety 4,81 2 0,24 1
Pz b 1.14 . 0,19 1
FxV 3,05 6 0451 1,07
LxV 051 4 8.3 1
FxbLxV 0,02 12 0,08 1;
- 19,56 % 0.20 .
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