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Orissa 19 one or the princIpal rice crowing states . 
in India. out of 3.04 million hectares of total cultivable 

land, 4.33 :lUlion hectares arc devoted to the cultivation 

of rice.OUt per hectare yield of rioe in Orissa is the lowost 

being ~GOO kl agains t an averago prod uctlon of' 10,000, kg in 

In41a. fo meet the present crlsis of food shortaGo 1t 1s 

necessary to increase per hectaro production ot tood grain 

or to bring mora area under cult,i vat1o~. Since, the CUltivable 

land area is limited it warrants tbe necess1t;y of adopting 

mul t1~)le cropplD{;. to raise per hectare production ot food 

grain, but this 1s l1m1ted b;y the availab1l1ty ot 1rrl .... ation. 

funds and other resourCGs. With tbeex1stlng local variet1es. 

the yiold per hectare OWl bardlT be inonased Wi tb better 

agronomic practices as their yield ilOtent1al 1s low. 1.R-8 

is one of the most promising among the varieties with b1gb 

ylo1d potont1al, recontly 1ntl'Oduced. 

Bvery year, Orissa is 8ubJeotedto e1tber 1'lood or 

drouaht 1n earlY or late monsoon poriod. Due to tho OCCUl·OIloe 

of natural oalam1tl ••• san. times trunsplantingot £)14dJ' is 

not possible in eu17 lQlaI'1t. In O1'C1er to, t1t-in w1th the 

orowing pattern earl¥ or late plant1ng of vaddy may allO 

be neoe.sU7. To over-OOIU the. difficult1e., 1t 1s 9.1 .. 84 

that • variety w1th l00d 11e14 potAnt1al must be adoptable 

to' le&tonal var1ation or CbaD .. ot ".ather cond1tlons. 



Orissa 1s one of the prinoipal rice crowing states . 
in India. out of ..3.04 :n1ll1on hoctares 01' total cultivable 

land, 4.33 rnl110n hectares arc devoted to the cult1vation 

of rice.Dut per hectare y1eld of rioe in Orissa 1a the lowost 

being l\GGO kS against an averago production or 10,000 ,kg in 

India. fo meet the present crisls of 1'ood shortage it ls 

nocessary to increase per hectaro production ot food grain 

or to bring mora area under cult! vat1o~. Since. the cult1vable 

land area 1s limited it warrants the necess1ty of adoptlnc 

mult1 tJle cropp1DG, to ra1se per bectare production ot tood 

gram, but this 18 11mitea by the ava11ab1l1ty ot lrrl u ation, 

tUllds and other resourcos. With tAe U1st1ng loc-u variet1es, 

the 11eld per hectare can bardlT be increased W1 th better 

agronom1o pru.ot1ces as their yaW ,4tentlal 1s low. 1.R-8 

1s one ot the mast promising among . the varieties v1 tb high 

ylo]A potential, recently 1.utroducec1. 

h'very year, 01"181& 18 subJeoted to either flood or 

d&'ou&ht 1n early or late monsoon per1od.Due to tbB oocuranoa 

of natural oalaudtl •• , SQlle times trUAsplant1ng of ~a4dJ' is 

not possible 1n euly lOlarl.t. In urdu to, t1t-in with the 

cro;lping pattern ear17 or late ,plant1ng ot pa4dy mq al80 

be nece88ary~' To over-COM the .. difficultl •• , it 1s dallxaad 

tbat • vu1etf vltb 100d yield po~t1al must be adoptable 

to aea80nal v&l'latlon or OhaD .. ot veathtl'oon41tlona. 
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For f'ullest manifostation, a varlet,. must be liwn 

proper scope 1:01" 1 ta growth QJld development wbJ.Qh COIl be 

aChioved by pI"onding good. tertil! ty c JUdi tlonand better 

agronom1c pr3ctlces. Spa.oing is one of the mos t important 

agronomic practices intluenctng tne yield. Xo sbow its proper 

v1gour, a variety must be proper17 spaced. 

1.8-8 performs better only under high tort11ity status 
. .-

of soU. But the solls of Orissa in general aro not so fertUo 

as to prov1de a good base tor s.how1ng its v1g.)l1r and pertor.lanoes. 

tbls necaso1ates the applloation or chaDica1 tert1l1sero, in 

proper Closes,Wl1cb mq Vert uader ci1tl'erunt spacings a40pted 

and vur1at1ons in· plant1ng t1.'Je. . 

In V1,,::w ot tba CLboVe oona1derat1o.r.1, an oxpe .... 1m.emt 

ontltleu fa studios on maD.Ul'1al requ1reillct of pe4d.y I.a-a 

in relu.t1oD to spacing UD4er 41ft.rent elates ot pl.ao.t1nc" 

vas undertake v1th tbe follow1Dg obJootlvoa. 

1'0 t104 out 

(1) tba best t1ma,opt1ana aad limlt1.o.g tiM tor 

transplanUng 1.8-8 1n 1b0l"1t •. 

(u) the optiJa.spaoiDI. 

(111) tha be.t tert1l1ser ~b1Dat1on. 

(1v) the oomb1Ded etreat of dates of i).lont1.a.c, 

spacd.uca aDd te:rtWty lew1s on tbII J1.e14 

of craln a.a4 8thw, aDd 

(y) to study ~ eCQDQalca of dltt.rent tactore • 

..... 
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AppUcatlon or aclequate amount 01' fertUlzars give 

better orops. Bu.t cUltural praot1ces 11lt9 date of rJlantlng 

and spacing 1nf'1ue.nce the intemal phy'slco-cbaractera 1Ilhloh 

constitute tile vital characteristics of .the p~ant. ~b1s is 

reflected on tho tinal yield ot the crop. 
\ 

2.1. If.'teqts qg dAtes .0' PAs_tiD' • maxth .WI x1tJ,A. 
2.1.1. 1l.~M1i1 

.GuUaI' transplanting produced. peater height.of 

ah.:lot than later( BAtlwanl, 1963 and '-iata\ and JAnka, 1966) • 

.LaDgf'leld U. JW.. (1960) havo roported that the height ot the 

crop was the lowest with plantiDgs made ear~ 1n the dry 

season aDC1 h1gheot With plant1ngs ma4. late 1n tbo 4ry 

season. . 

Relwan1 (1963) reported that t~ansplant1ng in 

late JUly tavoureJ tbe formation of more number ot etfecUft 

tUl..r. tbaD earlYt but on tile oODtrU7'. Sahu &DCi IAnka(l966) 

reported tbat early lul.7 plalltiD& iDduoe4 more l'lUClber ot 

ear bear1D& tiller •• 

2.1.3. it£heed _bAaD" 

l18lwan1(1963) bal reportH that earlier plant1q 

(5th Jul7) produoa4 peater lengtb of paD101e and late 

plaDtiDa in 20tb Jul.,. ta10UNd tbe tOl'matlCG or creat.r 
DUmbe~ ot tertile ap1kele'a and· .or~ vel&ht ot IralDa 

;pU paa1ole. 
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2.1.4. §traIt 9A 7.1 .. 4. 
(1) 'ibiD' A varlety baa lts om range .of plaDtiDg 

period aD1 1 t 1s w1 tb1n. tba t 01"1 tical period tbevar1et7 

shows tuU manJtestatlon 01' 1:&8 neld abilities( P1Ual.l958). 

tills bas been proved from the 1'0 sul ts of- tho trials coDductet1 

on rico at dUterent centres 1n Ind1a. GbOSG I.l~. (~6) 

touod tbat 111 the .saatem Zona ccapr1a1ns Orissa, ASS., 

Bihar and West Dengal tile optimum. period 01' transplant1ng 18 

in the month. of Jul¥. BelwaDl (1963) also reported that 

transplaDtlDgon 20th JUly pr04uce4 3.38 mauDda per acre 

b1gb.er 11014 than tbe 5th JulJplaD.t1na. 1'h18 corroborates 

tba tln41ngs of Hallllc ~ uehara (l965) _4 Sabu aDd Lenka 
/ . 

(19a6) Wbo" l'Oportad that the middle ot July 1s tbB ·optlana 

time of traup1aDtmc rico in 01'1 .... 

But Val1atba (1961) aP4 SlDI aDd S1n& (1962) haft 

obtaSned peateI' yields tl'Oll June plante4 crops than that 

of .ruq it PlaAt1D& 4el,ayecl beyca4 JdAdle or Aalnat &1ft8 a 

poor crop ,.s.el41D& 0Dl7' aboUt 50;4 of the DOba1 yield 

( GbO.. ti. ~ • t 1956). SJlIllu ob .. rvatloDs were "e ..". 

Saaek and 1\ ••• (1969) vbo "porte\! that plantlDs at a 
4&U8 trOll 1Il14- JUly to a14-SePYllbel' l'8aulted 1D. ~," •• 1 .. .. 
4eere ... in. graiD )"1el.4 an4 the aver ... e grain yield tftll 

.u-Be.t>temw plant1D& vaa 0011' ou-th.1rd of that trcm. 

tU.4JulF .pl.ut!D8. arauflU'4 (19M) opt.Da4 that :IA oro., 

to obtaiD hllbeat J'iel4 U. aov1D& date 8b.ould be' .. DeU 

tile looae.t U, .a pOaulbb. 

il) UtIA '" 1\18, 
ID earl1lO111l Yulet1 •• "" to \be 4eYl1opunt 
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ot ~ullar pl~ta aDd more leaves \be straw crain ratio 

zro.aalDS high. Evan in late so".il1Dc a hish ratio 1s obta1a84 

4_ to sbr1voUed aDA 188SU' nUlllberr of poaiu per .ar(A4al~, 

194O). ~8 1'8 1n accorclance with the f1D41Dc. ot Vas1atha 

Ii. .... (1a6l.) t who, reported tbat the yield. ot straw •• 
, 

Wnaaec1 o.a tb8 tranaplGDt1nc vu 4el...,.-. 
i . 

2.2.Kfe.l a.t .paqiag RA.. lEa. ap4 ;,ciSW-
2,9.1. _IcWi .. 

Help' 1. an 1rdex ot powth of plaDt ana. 18 :rolaM4 

to oreams 4\18 to tbe ocapetltlOG _ot lllaDta tor li&ht ..,. 
. . 

l1utr181ltl SA a 11m1te4 ana. VaObbaAl (1961) l'e,l)o~tftd tbat 

p1aAt belgbt increased INa 6 In... spao1n, to 12 inabes, 

b.,0a4 vb1ch DO hrtl18r 1nOrea •. "" notloe4. In a .S.S.lu 

ex.peril$ct on rice, RelwaDl (l9G3) obta1lled !Donated 1'1814 

trca 6 x 8 1nch to 10 ~ 10 1nch. 

a.a.a.iYrlH" .-
aalab (1937). BaclqtUUell d. filL. (l9oM). Vaebb .. 1 

.. &- (l.a6l), neJ.vaDl (1963), saba .. LeaD (1916) aDd 

, .... , aJl4 tdpatlll' (l96'1) baw npoJlt;e4 tba' in rice .. 

tb8 apacd.q 1DoNa... the _axSa. D1bblr of tUler8 aa4 

ettMuve ti.Uel'a per ol_p oontlale:' to lnor .. e. 

a.a.3.~ •• EII ... 

1) MlAINB g[ PlRI., •• 
b l .. til ot paalol.. 0QAu. .... to s..non ... a. toM 

apaoUll 1DON.... ( a ... ala, 13a'11 Vaobbera1. 1961, 'a .. l,lt. 

aA4 &I .. aD4 l4Glca, 1981). 

11) 1U111 .... 12& ... 1 .~'J'a,. 
1II4.,WUab (1M7) "pU.- thattM ntabtr of 
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fertlle sp1.kel.ets per paD1.cle 1ncreaaeci as tne spaciq 

1ncreaaed from 6 lna ~ to 16 1nChos •. This 10 1n. contimatOl7 

V1tb. the resUlts obta1Dad bT Patel(19GS), who obaerftd.lowl' 

number of 8plkelets with 6 1nches spac1D1 than that of 9 lncbea. 

2.2.4. maRl g£ • .JfRAP$,pg OA XMl~ 

1) ¥:LIl4 At. getJu- Spao1ng 1s tho most important agrODCXl10 

p~actlce 1ntluonclng the 11814 111 rioo , a.1ah, 1937). 
, .. 

UU the recent daya, it was the common concept with 

tile CUltlvatoJl'a that Wider spacial gives better yield.ltd.a 

concept baa alao been supported b:r many workers. In Japan 

KUaDO ti. AI.- (1952) obtalned 11&148 tw1ce a8 large trom 

rlce planted 1n ~s spaced M CD x 18 em Qi>Ut. RelVUl.1(19G3) 

a.&14 Patel (l.965) obtained 81g.nS.tlcant.l.y super10r :vi.lela at 
.. " .. It . It It lD x 10 aDd 9 x 9 spac1llgs reapeotlvel.J' over 6 z G 

spaGna. 

fte work of llaaher (l959)011 8Wamp rlae in XriD.1daA 

roVOaled that lncnase4 1'18.1d could be obtained b.r apHiDI 

hUla muCh 0108.1' than' tt. 12 1D.oh x. 12 lnob to 18 In. x 18 

1r.aob commODl)" used. S1m11ar observations were made by VaobMN 

Ii. 11.(1961) I 81n&h an4 S1nch (1982), Bny1.(1965), Baine aDL\ 

S1DI(1961). _0. roported \hat th. 010 •• 1' .pacing of G 1ncb. 

s6 1Doh IGftaign1f 1cantq bS-ghar yield tban w14erapao1rlC. 

eo-or41nated t~1a1s on rloe OOIl4uGted· tbrouah out lD41a 4ur1n1 

1965-66 w1tb. .p&~t.na. of 15 em x 10 _. l5aI x B)cm aa4 15_ ~. 

30 cia reveal..u that wider .pao1n& of tbe "~tn. notioeablJ' 

depr ... ecl ~ 7le14'. 
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2.3. Comb1Ded eftect of' elate ot plant1Dg and. ~pac1nc 
.. tU XH1.s pt riA'. I I· 

For battor production ot rioe it is alWlq'G nec88:JU7 

that 1nclud1n.& aU otber agronomic operatiJll8 transplanting 
• 

must be done 10 proper time. It tb8 plant1.na 1s 4el.a1.4 

unavoidably the only wq of count81'act1ng tho ovil eftecta 

ot later season 1s to plaDt the see4l1nss cloDer(BaID'ab,1937) .• 

lIeda¥tullah(l944) obsewK for a. closer spac1D8 ot 6 x 6 1nch 

the best date of planting 1s in the seocmd half' of Jul¥ and 

with 9 x 9 inch spacing 18 the Ist halt ot Jt4,.BIlt Sing and 

sma (196a) reported tb& t 10. oarl,. plantine or June 15th 

all the spacings sucb aa G x 6 incb, 9 x 9 lncb and 12 x 12 lDOb 

gavo i4entical 71elds and. w1th the advancement of tranaplantlna 
. 

season c.loser apacln& become more beDet1cia1 and essential. 

2.4. ,"uli RI "IMlla" •• .,...,.., dAlle 
2.4.1. lfda'_ Presence and avaUabU1ty ot cUtteftWl\ 

plaa" tood materlals haft p1'OtOUDd 1nt1uenoe 1n height o£ 

&lJ.U.t ( Atla1~, 1936). 

Nitro_n is the IIOst 1aaponaa,t plant nutrient 

Wb1ch produo.. CODlplCQ0U.8 dUferenoe in vigour of the 

Plant. between low aDd b1&h levels ( Hl". an4 s.tDQ.'I'ay',19S8). 

!Me 10 1n agnemct with tbI ftadla,. ot 1&.,19611 ...."..1961. 

SriDi: ... su1u aDd Pawar. 1965i Batbkalan4 Patll,1968 aDd. 

l'aQbl aDd. 4'liabl'a, 1968. 

Plan' heilbt 1s peatq affected b7 V. ameND.' 

of ava1labl. pho.pbol'U' ( halWU'a, 1959). SirO&r aDd 

a. (1841) baYe rapor\e4 that le.. aYall&bl11ty of 

! 



.. 

-s-
. . 

pbosporus lea4s to pop-.. slw l'eduotlon 1n height ot 

plants. ~anaka 11 AI..- (1959) bd also tile 81m1lar Obs8"aUCO 

aII4 oplD1om4 that pbospbate detlc~ reSUlted 1n stWlted 

GZ'Owtb of the plants. 

S1zaoar aa4 Jlltta (J.a52) aDd HOiuCh1 (l.i)54) haft 

'''81J01'te4 tbat gotasslum dat101 • .,, causes :reclUct!OD la 

be1gb' of tb8 plat. 

a.4.1.1'} )9£ .-

lIlp_ rate ot tertU1zer appUcaUon 1ncnaa. 

the rJ&IDber ot paDlole -anAl cl.W1ps 111 an UDlt area 

( Patel, 1965 8Il4 PaoAey aDd 1'riPo.tbJ', 196'1). 

Bussel and Watson (1940) reportecl cOOllhge4 

tUleJi.na due to the applioation of nitro". Aa obaene4 

bJ' CbaYaD at.. .. (19&7) nlllbe&- or tWce per cluap lDcN ... cl 

as the 40M of nitrogen inueue4 Up to M J?OlIII4. per acre. 

III a .2.mUu at1ll7 Re1vw (1968) "ported tbat biab_ 40 •• 

of DlUGS. more .. - tM IUDbe of tUle:r. per o1lap aD4 

60 po1ID4a of PiuoceA eboved. klIMat ftWlber of tWere OveJ" 

,30 po1ID1a an4 control. att BatbJtal u.4 'atU(19V8) •• 

a' .... .,. tbat the maw ot .tteoti_ tiUu. 1Do1''''1~ 

pzop'e.sS.vel1 nth the iDan ... in Dluo&. 40 •• up t;o 

lJO kI. pel' heotare. 

'r,. a 88Dd ouJ.tve -.,.l'iMDt Slrou at At. (l,iU) 

obtal .... POJlCN881w NCluotlab of tUl. DUinber with 

~_ p •• ,Pllone utl01eDOJ'.Wataoo(1H8) ,Kai:m(19ae) 

.. I_a... (1918) uveroportt4 tbai appl1oat.1oll of 

pbnpbol'U 1DONall4 ~ ma_ of Ull.eJ'a per cllbp. 
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. . 

AS observed by ~rcu &. I4e (1952) t Nocuch1 (1954), 

PotaJsiu:A defio1ency also reduces tiUer Dumber. 

2.4.3.,." A1ilP!£ sma NtA 

l.eat 1 s the main seat of pbotos)'nthes1s 1n plant. 

Leaf area ot plant has a d1ract bearlllg on the quant1 t7 

or photoIJD.thetlc product. -rherefor., dlT matter produotion 

1s direotly related to the n'\ll1ber ot leaves per plant am 
their slaes. 

AI stated by WatGOn (1941) all phaSes ot leaf. 

growth, leaf nuciber and leaf area are affected by n1 troGen. 

Appa4urai (1961) obsene4 tba t 1nc~.asG 1n y1el.4 was always 

influenced by 1norease 111 leaf' area. 1ba relat10DSbip bet'WMn 

l.eat area and dry matter production w1thyield was linear 

e~~C8pt at higher ranges of tert1Uzatlon, where, net 

aas1m1lat10D rate was depressed Que to mutual shading ot 

lower leaves. Increase in dose or Dltropn 1ncreaaecl leaf 

aHa 1n rloe croll ( Bath, 1965; ~. 1966 and Rout,19(6). 

Applioation of pbosphOl'U.S inC"a808 leaf area in 

oo1'8ol8 ( WatsoD, 1941). lab1811ka aDd ~anaka (1960) reported 

tbat c1et101 • ., ot nltro,en an4 pboapbo.ntl 480"8.M4 1 • ., 

maber. Batb (1965), 1., (1906) aod Rout (l966) oould DOt 

ObMI'V8 aD7 81cnuloant etfect of phoephorua on leaf area. 

2.4.4. IAA.' 9Jlr'C~I" 
1\o0t. are ttl. oh1ef or,ona ot _tar and. nut.l-iant 

abso"tiorl. "'elop .. !.D.t or root obVaotes-8 4ei.>eDd 010-1117 

on the nuU1 tlon or the ttIS.I. wtt101.nt SUPP17 or 
utl-osen Mlpl the 4 ... 1opMnt aD4 .. ~nteD.lD.. at 10unc 

.-oot, whloh ue ... 1Dl,. r •• ~ns1ble tor ablOrptlcm ot 



~ltr1ents maintaining oxidation status ot the root 

envirorwent ( Oka.j1ma. 1961). Sethi (1.931) foUnd that 

tne development of root alze and length 1s 41rectly 

proportional to tbe amount ot n1 tracon ap~11ed to the . 
sol1. F\131 (1957) aDd Urano ti.~. (1959) ba4 also s1mUar 

t1ndlnas. 

Kmoch d. ~ (1951) and Bam and Katsun1(1958) 

reported that now 1"001;0 develop 1n the groater nuuber 

at the stage of maximta t1Uerlnc gbaSo when absorpt2.on 

ot D.1trogen. phospborus aD1 potash 1s at the max1mum. 

Ishtzuka aDd fanaka (1960) observed that w1 ttl the 4ef1clenq 

ot n1trogen an4 phospborus el.ouaaUon ot roots vas s~llUlated 

bllt their nmber 4eorea •• IDoontrast. detlc18DCJ" of 

potaaa1um QeQlleaae4 root elongation. 

UraDO d. ~ (l.9S9) reported. 1noreaMd w1ght ot 

root b1 the applioation ot n1tropn. S1m2 l ar obseHationa 

_" l184e b7 SriA1vaaw.u ancl Pavar (1965), "0 tou.nd that 

lUp.t root veight of 14.83 gr.u va- obtained v1th 

90 q. niUocen per hectare as OOIIlpareJ. to 1.06 srau 

UDCl., no DOVO"D (control). 

8.4.1. ie".. MIftO\la. 
11UGe_ enhances the le.aaUl ot paDlO1. and lno1'ea •• 

in 40 •• of DlUo,en cau ... rel.atlw lncre .... 10. lenatb of 

.dheaA ( Ul-aDO.l.960, sr1A1"aaNl aDd a.uacopalaa.19561 

Gb&YaD A .... 1967 I GboBe. 1960l B81vaDi. 196a. sr1rU. .. uu1u 
aD4 'aval'. lSI5l PaDd.., an4 1:rlpatDr. 1907 aU BaI\l aD4 

CbaUdml l'l.W68). Patel aD41oah1 (1865-56) obavvtcl that 



• 

.ll.-

lansth ot earbead vas 1ncreased when • ~4' aDd • P t were 

applied 10 comb1Datlan. 

11) _btl ar (trw... 1M 'ttlAI '.1)ikel.taJ 

xanakA 1Ji. .... (1958) haft observed that h1g.he1t . 
laval. ot nitrogen decreaaed the nu:lber of fertile grains 

per panicle. S1IIlUar finding hu been obtained by Patel(196P), 

who reported that higher rate of' tertUlzation exerted 

slgD1f'1eo.otJ.Y 4eterlorat1ng effect on the n\lrlber of splkelets 

per panicle. On tbe other hand, Basu and ClaUdhUr1(l968) 

"lorklng on l'alohung-65 and iaicbung Nat1 ..... 1, reported 

cons14uable increase 1n number ot fertU. grains pw 

1.,>aa1cl. with the increase 1n fertl11t)' leftls. 

11:1.) :J.t005l min BigM' 

Higher n1tl'Opn lewl. deor ... es tlw we1gb~ of 

1,000 sralrla ( Tanaka, 1958 ). tis corroborates tbe 

tln41Dga of 18h1nka aDd faDMD (l9GO) aDd Saba (1961), 

who, reported tbat higher rate of tert1l1zer ap~11C4l.tlOD. 

.erted a alp.1flcunt1.7 .4eterlorat1ne et£ee$ on 1,000 

.. a1D weight. 

lJQt 18h1nka and Tanaka (li60). Bam (1968) aDl 

BatNral aut iatil (1968) obsene4 DO etfect of D1tropa 

l_Yel. on 1,000 ptdn weight. Pho8phate al80 broucht 

al»ut no ohanCe in ve1&h- ( au,eel, 1939). 

A 4.tlo1ea' 8upply of potash to r1o. plaAta 

oa,uaecl Qeut .... in 1,000 pd.n -1sbt(I~OguObltl984). 

1.4.1.. .... II .&:RMI.UII& •• lIlJA, 
1) ."0 DalU 
• Ft .. tUl ••• 1 in..... "-. Ifaln JU14 111 .ball" 
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bas been established l.ong sinco. Mong the 1'ortUlzers. 

nitztogert baa a rlJUlarkable Wluence on the 11e14. It 

increases as the levels of nitrogen increase up to a 

cenaln rance, atter wh!.oh, depress10n 1n grain yields 

of Indica variet1es are seen. But Ja_ca var1et1es 

how-ever, utilise nitrogen eff1ciently under high manU%'1n, 

.8Ol¥11t1on and. ;1118 greater ,,1eld (Xanaka,19I8) • ./" . 

H18hest grain yield was obtained w1tb the highest 

do$:·~ of 136 leg n1 trogen per hectue, 111 an experiment 
./" 

conducted at IRRI during 1961. A s1ll11ar expei'1ment 

coDducted at lIDil d~1n& 1965 revealed that variet1.s 

v1th twittAtr plant tne rea,porde4 to ac1d.~ nltrogen r •. ~ult1nl 

in 1Dcreaeed pain ,.1814. Under Oriesa OOJ)41t.1on Len k&(19G'1) 

re,?ol'ted that pad~ variety lBRl-S-288-3 ".poDded _11 up 

to 120 ki/ha at CRRl aDd at BhubaDeawar 4wart Ponl.a1 

vUlet1e. hlp0n4ed up to 120 q .tVha in Xharit aD4 160 kC 

1I/ha 1n Rabl .eaSon. F1'OII a s1mUar expe~1aumt. Baw and. 
i'.';;: 

CbaudhurJ' (l.N8) reportecllU.J'ke4 ar:d con.i-tent increa" 

in pa1n 7ield I'd' plot in Ta1ahu.rc-e5 ... the 'e"tWa_ 

aprl1oatlona vere 1noreaatd trca 0 to 140 kll/ha aDd,1D. 

ro.1ob.urc Hat1",,"a-l up to ,112 k& I/b.a. W1th 1&-8 Srin1vuan 

11 ~ (1968) could obtaSA .. pta1ll 71-14 of sa17 kl/b.eotan 

111 I(barit w1t1'l a te,..t1l1sU appl1oat101l of 200 k& alba. 
-

U.er1Dd1aa 00Dd1 tlOW1, enp. do DOt alv.,. 

"8pOld to pot .... l0 t.rt1Uaera. Wben erown in 8011. 

oontalrdDI 0 •• or lIor. or leO ( lpatleft,l.9S1). Bu.t 

iUOU and llQ'- (1952) found zreduo'lon in 11e14 with 

tb8 '.Oftueel lugpl, of potUb. 
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Sing ao4 810& (19~) have 1'8 portaJ. tbat phosphorus 

alone 01" in OODJuctlon with n1tJlogen had aAOWU practioal1y 

~ et:a:ect on grain y1eld of rioe. AD experiment at IntematlOnal 

B1ce Besearch lDatltute 4Ul'1na 1965, with ChianUDI-PA2 aDd 

Cb1anung 9192, revealed tbat phoo;morus or potassium appliecl 

aloDe or in combination vitA Dltrogen 41d not slgnU"lcantq 

ettect tho grdA proc1uctloD of both tbe varleties. Mahapatra 

aDd PadalSa (1963) bave obsorve4 tba~ the dUforence in 

paiD 71eld due to application ot P aDd It e1ther a1oD.e 01' 

SA comb1DatloJlS were not stat1stloa1ly slgo1f'lcant. 

AssessiDg the teni11z81' I'8quUe:oent ot 1'1C8 UDdu 

PJdllpp1De c0D41t1ons, "'8 ... ..,.,(1932) ",",ort84 that 1.19 kC 

a. 37 k& 'sOa aa4 161 k& 1eO/ba we" absorbed. by the rice 

»laD.t for all average plWluotioll o~ 136.6 bushels Irain. 

Y_aId. (1963) reported tbat pl'1 .. v1smel' 1n the h1cb r~ce 

71814 conte.', vbo obta1D8<i paddJ' 71eld of 10 tou/ba, 
appl1_ teJ't1l1zer of ab.lut 250 III, 180 ka PgOa aD4 

aGO k& 1t;P/bIA 111 a4dlt10D to 19 tOD8 ot F.Y.H. Beporta 

t&-QIIl Pat,-bl ( ADol'VIlOU8, 1963) n"'al~ 81BD1tlcant 

... apoase ot %alQ(l.Dlot3. to n1tropn. then vaa better l'8.poDH 

to applioation of PaOa aDd aao4erate 1' •• pou. to 8441 tlon of 

x,p. 1I1gbest ,Wd. w:re obtalDe4 vi til t.l'tll1ae. 18 ... 1. 

180-0.40 .... l3().80-t0· y1eldlnc 3861 kc/ba .a .. 
11) ••• xaau' 

.Nitro_n 1a'luoea ves.tatl_ II'OWtA m4 an exae •• 

,>pllo"t1ao •• aul.te in ll1XU1'laaoe, vb1ch 1, rotleoted in 

1MreaM yield of .trav. lIbru of ' •• (19&3),Dl,ar(1988) 

aJl4Gbo •• (lHa) ba'Yo belA toUd to be 11\ oootl.s. t., vital tbI. 
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tbat a lower dose ot 30 lb. nitrogen produced tw1co y1ald 

w1th 20th Jul.J than with 5tb JUly bUt at h1ghe~ dose ( 601b) 

5th July planted crop produced an additional response of 

2.34 maunds per acre. 8ahu and Lanka (19G6) corroborate 

!l\lc:&h find1ngs. by observad that appU~tlon ot n1tropn 

to tbe late ( 30th Jul1) planted crop is twice as efficient 

as that for ear17 ( 1st July) planted crop. The1 op1Ded 

that heavy mam.tring ot late planted crop is nocessary to 

obtain a good 7ie14. 

2.61- :aatlraqj;&gn .~A IPIBPi tAd r,;l&J.Ytr J.I.J.I· 
Requirement ot fertilizor 1s 1nUmateq related 

td. th spacing., In wider spacing generally more ferti11zer 

application 18 reco;me4ect. this Viev baS been supported 

b7 Hatsue (3.966), whO, alao reported that to meet tba 
, 

tenil1zw ahortace clo •• r spao1n& vas reOOi.:llll8JJded in 

Japan durlDg the war Y8aJtS. 81Dg aD4 81D&h (1962) found 

(;hat 1n ca .. of heav,' lllaDUriDg oloMr .pao1Dg prOVed to 

be tNt worat. RelvaDi (196'2) r.porte4 10"% 10'· spacing 

between hUla v1 tb application ot 00 1b lIaal. to be tbe 

bef.t agronora1c "racUoe 1n obtaln1Dl ,004 11e14. nu. 
1s in oontlN1t1 vitb the t1n4l",- of of Patel(19GS), 

wbo. obta1ned. hlp "rain yield wlth higher close of 

fel't1l1&aUon at 9 n .paoinl_ 

2.1. lnteraotlO1l between elatea of plantlns, apao1n&a 
. IIiI ,~W 1tftl.t1l ••. I iii • F • I • 

to obtain .. aoo4 yUle! opt ... tert1l1ze~ dose 

IN..t be COIIlbin14 wltb opt1wM tiM of plu\1nt. and 

.,aclna. I&per1m_t cOMuote4 lIT P .... aD4 lhaana(l.96a) 
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revealed that tho best yl8ld was obtc.t.1ned when the o.rop 
was sown early with 15 en x 150m spacing, vh1ch was. touncl 

to be better than 20 em It 20 em or 20 em x 26 c:n spac1nc. 

Interact10ns between pl.ant1ng dates aDd SPacings and . 
te~tl11zor responses were not very cons1stent at d1fterent 

centres but generally the response to nitrogen Was the 

bigbest. t4hen the crop va$ planted earl1 or at the normal. 

Unlet closer 01" :nedlum spaoing gave the best response to 

nitrogen And phospb.}ruB ( anonymous ,If)64). Experiment 

c~\1Oted at International R10e He •• aroh IDstitute dur.t.nc 
1966 showed" that falOhung Nat1 ... -1 PNdu.ced best yle14· 

v1tb Jul.7 planting 1n ccab1nation with a spacing 01" 

18 .. x 15 011. 

2.8. iiSU tg .. t..Ua.U. 
(1) P.!l 0' _~ .gl1'- 'ertili.8 .. 1ntluanoe&ba pH 

. ot the soU, baa been 8stablished. 10", since. Kanvd(19G2) 

bas reported that manure. aD4 terUIUera decroas8 the 

pi of the 8011 111 1D8nT. places. A8 obaenad bt saloll8ll t1 .... 
(1963) applioation ot su,l8s-pboapbate bad DO slgn1tlonnt 

eft.ot OD soU pH. 

11) 2IIQD1g __ • CbeIIlca1 tertilise". 40 not ChaD,. 
tM i"l"oentaae of organio ouboD 1n the soU appreo1a'blJ' 

( ,,'ti, 194O). Co-worlcel'8 ( 1~) haft l'eported that 

.. .Balanc. 40 •• of ahe&d.oa1 tel.·'W". 1nonu.4 tbt 

oaJ'boD. oontent ot tM soU to a _.:.ler extent oYer the 

COJl~l. 

111) ....... ItitHl 0( t;ht 11"'- Jlltropa 11 the 

ao.ttleX1blA nutrient in tn •• 0U, whitb. \104USOlI 
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rap14 obanle. It 1s lOtit trom tbe 8011 1n larger quantities 

tbroUlh cropping aM leaching. Young t.i. AI.,. (1960) reported 

tbat total n1t1'Ogen content 4eoline4 in check plota tbaD. 

the lDaDU.1'e4 plots. Manures aDd tertW .... va:J:7 in 4egntt 

or 1otluonce on ava11abll1t,. of Dltl"Ogen ( lanvar,1962). 

bIRM • .!tltall II at. 19U.1• 

SOU phosphate 1s usac1 ott by croppiDa anc1 1s not aYaUable 

to tha crop due to tlxatl00. Bllt the ava1l.ab1l1t1' of phosphate 

aoes up with eaoh 1~.a .. in the level of PaOs(Hoth_nS 

U. M.-(19Gl). YoUng &.(1960) obean. appreOiable ".cline 

111 extractable phosphate in ch •• plot tha1l ma.nured plots • 

••• 



CllAP%K&. III 

KAt&RIAL~ AND HBtHODS 

••••• f1 •••••• ~.,.'ft ........ J!a ••••••••• 1O.* ••••••• IjII. 
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3.1. Kxp!d!!tDYrJ. 'lS. a- !\be lnWstlptlon was 1Diel'takBn 

ill the ex.peSmental taN of ,Aaroa<a1' D1V1alon, Or188. 

UJlI.ver.lty of Aptlcul tun aDd teclloDolog't BlUbaneavar. . 

avin, the 1bar1f 1968-68. D1e topograpbJ'ot tbe area 

1188 taUq UD1tollll aDd. lew1 with &004 Va1nap. 

3.2. Nil 1'he pbploa1 aa4 __ leal 0CIIp081t1on ot 

soU as 4eteN1Ded rroll a COIIlposlte hapl. collected trca 

• deptb of 15 em. before tl'ansplanting tbe crop. baa been 

p~.8.n\e4 10 \be %able-l. 

rabl •• - 1. Heobanloa1 aDd oh_loal cOIDpoeltlon 
of surface soU( 1& em) 

eour .. s.­
'iDe ·iaDI 

~Sl.t 

mq 

total 81UG&. 

.. .nable 'sPa 
Aftilable EsP 

, 

Ol'lwc Od'Don 

.... I'.tio 

pB 

0.053 

11.6 ks/ba 

65.6 Ira/ba 
0.66 

11.' 
&.4 

_ • I Elf L J -.1. It r.. III I I • •• I I .... • b I I II . .• . r. 
b toll.OW1Dc Mtboc1.. wnl4opt.4 to .aAr- tiM 

.0U tor 4Utena\ lacn4SAtau • 
• 

1. MeobaDlOCIl ~.la ,., ~ter auatb04. 
8. fotall1bopll ..,. '-1e14abl t , utb04. 

a. 1.aUalale pboapboaw '" inri, •• tb04 •. 

.. AYalla1llA potllal\11 ., llo .. caat • ulho4. 
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5. Organic Carbon b7 Walkley and Black t s rapicl 
• tltrat1onmetbod. . 

6. pH cleterm1nat1on by Backman's pH Hater. 

From the analys1s it 1s observed that the soU 

1s acid1c. low' in n1 trogen and phosphorus and beloDgs to 

sandy· loa~ textural clasS. 

3.3. w'iAJ'dle£ CC9J1Y.~ ,-
Bbubaneswar 1s s1 tuatod 64 l{ms. away from ,-te.t 

of Bq of a_cal 1n tbe state ot or1ssa, the lat1ttde and. 
. " 0 I o. 

10&1 tude bomg ao .. 15 H and as - 52 & respect! vely and 

at aD alt1tude of 25.5 1neters aboVo tbe mean soa level. 

fhe mean annual prec1p1tation ap~X1mates to 1360 _ of 

vh1ch 1353 JD 18 received from .rune to october. Mean 

muSa,. temperature raDges trom aaoo to 39°0 dur.I.Dg the 
• 

hottest IIlOntha ot "May aDd luna, "'roa8 the mean m1D1DNr4 

t_~rature 1D tbe col.4est part o~ lanuazy varles tree 

J.3Oc to 1500. 

%be wather oo.nd1t1on al reool'484 at the 

Meteorological. observatol7, UD.1verelt,. tana., ovor the 

exper1Dlental period 1 ••• tl'Clal IUDe to llIoeaber 19,38 

with the ....... e of 10 YeaI'sdata 18 pre 8IIlted 1n table .-2 

aDd. tlg\l1"e 1. 

(a) 11' ntAU J 

BaJ rata1l reoorded. 4uring the p'ovtb per1odot 
It 

the .-op t~ June to Hoy.beI> vu 1185.2 _.. apread 

over 8'/ 4.,a. 

(b) lIaRRHlJIA I 

Htan Jl&X1aua MIp.rature val ldehe than tba . . . 
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nozmaJ. during the months or .ruly, AUgust. september, 
. 

wbere as, during JUne, October. Rowmber, and Decembv, 

it was belO\-I normal. the mean minimum temperature was 

higher than the normol. dur1ng the mrm:thaot July, August, 

soptember, and Uovember, butdunng June, October and 

December, it was below 1101'111&1. 

S'lIIl of daUy mean temporatU1'e from sowing to 

barVest with raspect to d1tt"erant· dates ot plant1ng 1118J:'8 

also recorded and presented 1n table-3. 

(e) _'diU I 

fbe relative huaSd1tyat 7 A.M. was lover than 

J1OJ:'l!&&l during the montb. of AugUSt an4 Sept_b_, hlgher 

than noNal during JUDe, Octobel', HOVGIllber and Deoemb ... 

b relative h\II1141ty at 1 P.H. was higher thaD DOrmal 

4ur1D& the QOnth ot JUM. October, November and ])8ceabv 

aD4 vas lower tbaD. the DOrmal dw:i.D& the month ot JulJ. 
August ao4 September. 

(4) ideM iJD.Il'PI hqws 1-

DriSht sunshine boUl.*8; vaa lowv tb.au the normal 

4urlDl tM lIonttl Of AUpat, Ootober and November aDd 

.. hipt thaD tbe DONal dv1Da. the .ontll of lul7. 
S.p_be aa4 D ...... 

s.-at1on ot 8l1D!lh1lw hours 4v1n& U. lite cycle 

of 1iAe CU'Op with ".~ot to '41tt.~nt date. of .planUna 

vue ... 00JICle4 aa4 Pft8"'_ 1D table- 3. 
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TaDle 21- Meteorololiail A.t~ trem Inn. to ~.c.mber 196. 
at Bh,·.b &De sw r;r 

:/ 
w .. ¥ 

.' 

)i4 •• tJa I Mean Md!"'. • J: 'Me_ M1.!a4". • Me .. r~ta11 J l't1Illter et rabT t •• I Snnsaine Jle"rs 
" I ¥ ta,erl'.t""re 1ft C I temper ilt" .. re in C '1. A.M _ 1 P.M. ill MIl I 

f"rrent I Devi at! .. : c",zorentl DenatIoI' C"rren !)e~atlo11 C· .. rrent I Devl. C"rrent DeY16it1oll C"rI" eDt I fro. I C"nent I »eft .tie. ) 
ye. 'I tro. I ye ar tro. p'ear fro. I year I t!o. I year I tr •• ,'10 -

Illor.a1 I,ell 
tre .. 

t 11'loraa 1 I : Dor.ail I I nQr.al I I I norafal. 

I I 
J .ONU ] 

) I I I ~ I 
... 

,l,..e 33.' 8.8 26 •• -8.6 II 2 67 7 245.e 95.5 11 • 56 -I (34.1) (26.5) (8&) ('.) (149.5) (1.) . (5.&) 
¥ 

! lwJ.7 31.1 1.1 26.9 •• 6 92 • 76 -4 305.7 10.3 22 - 4.1 e.4 
(3G.I) (25.3) (92) (8e) (376.0) (22) '''5) ..... 

; 

i ..".u.t. e 31.6 0.4 25.9 8.3 91 -2 76 -6 16e.3 -148 •• 21 -1 4." .e.4 
(31.2) (25.6) (93) (10) (309.2' (22) (4.1) 

:S.,t. 32 •• 8;a3 25.3 0.1 92 .1 77 • 413.9 126 11 1 1.2 1.2 
I (31.2) (25.2) (93) (77) (287.9) (11) (i •• ) 
! 
jOctelt_ 38.2 •••• 22 •• .0.1 93 1 69 3 631 •• 363.3 13 2 7 •• .1 

(ae.1) (22.8) Ul2) (&6) (113.1) (11) (a •• ) 
I 
i 

! ••• 28.1 -1 •• 1a.7 '.6 93 3 6. 12 93.3 78.5 6 " I.' -1 
(fi.6) (11.1) (9.) (48) (17. a) (1) (SJ.6) 

~D.c. 26.7 -e.1 14.1 -1.4 H 3 41 1 - - x- • 8.7 I.a 
(27.8) (14.5) (17) (4.) ( 2.6) (1) (8.4) 
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m of j)laniIDi ·1 L~UiDmat10D of I 
t f • . I 

SUlldat10n of 
I_ '~eratun 1 

111 00 1 
. sunsh1ae ,boUI'8 

________ ... _--".1 __________ -4 • ........-...-. ...... 1 __ ...... - • -
661.2 

746.'1 

788.2 

806.6 

983.3 

10M. 1 

• a • 

• I . L 
_.~._.,_ .. __ I_._n __ t __ n_I_' __ I ___ II_. __ 1_. __ 1 ____________________ 1· ___ 

3.4. 2IDaumDP'M blwa 9t III alg'. 
Pftvlous CJ:'oPPiD& ht.8tozry of the el&iPel'laental plot, 

tor t.be lut 3 .years alema wi till tile current ~u 1s presented 

Sa table- 4. 

~ QamR&DI at.ltoa ot U. MO-

1968-66 

19...", 

11.:...,_ 
l.8e8-e8 

Fallow 

~., 
.. :.' 

_._. __ n __ ~ __ --b __ ._b1 _____ 1 ., __ I __ ,_l _______ ·_. __ J ____ I_J_. __ ·~I_l 

3.5. IIAIlM.W. 'aY.RJIl .-
t,. UilUlm_t ".. 1&14 out 1D a spll t ,10\ ,.tl .... 

w1t1l tIUJ plaAt1Da 4ate. aDd apM1Ap 1D. t~ ada plot •• _ 

Ud l.,.e~. ot t.rt11t..... ill ,.,10\.. Dlen wen 
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altogether tourty o1ght treatment combinations whlcll were 

repl.lcated tw1ce and the treatments wera randOilly allocated 

to each sub-plot by us1n& the Fisber I s aDd rate' s 1'0Ddoaa 

table. the t:reatments are g1 von below. !he plan ot lqout 

1s &ivon 1n the ttgure-2. 

"~Aii'1W~" 

At;. "''I Pl.g\1 

(1) Dall, pf' pla.i,.. 

Planting on 30 th Juno 

" on 16th lul7 

It on 30tb JUlT 

" 
on 15th. AU""., 

an 30th _gUt 

-
• 

--
It on 16th Sept_bel" -

(11) aa,AlWb 

a) 16 _ x 10 CIIl -
b) 20 om x 10 <II -

B. §BlIeplA~' ( LM'ela ot tel't1UaaUOD) 

IMRIe Of 'maItrE .-I.IUn,_ 
If PaOa EsP ( in rc/ha) 
eo 40 40 

120 eo eo 
l.fJO eo 80 

800 100 100 

P.l1l,.,. SUip C\a 8pl1t-Plot. 

Bep11oat1ou- • 
fJa1i I'. ( wb-plo') 

Oro .... x. 4K • 1/418 beotan. 

SJuabgl UM4 

~ 
La 
La 

Ll 
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= 1/462 hectare 

= 1/4.10 heokn 

Varlot,. used - 1.8- 8 

.lie or see4l1ngs • 25 da.J8 ( in each plantlQa) 
• 

a.6. t1IAlU:W 'Phr'J&.1.t.I . 
.NItrogen, phosphatG and Potash were applied 111 

the tom of culc1_ Amlaomum Nltrate. tiuper Pbosphate 

aDd HtU-1ate ot POtash rcspectt1voll'. Whole amount of super, 

Mul'lat. of potash and hal.t or calc1un ammon1\ID n1 trate 

were applied at the t1u of final land 'proparation betore 

plant1nc. !be balallCe amount or cal.cil1U .aoD1t11 D1trate 

waa topdressed. 1n two G."uta. balt at as 4.,8 after 

Uanttplantlnl and the rest at paaiale 1iuUatlon. 

3.7. IIb«t&\I ~r M5MD1 RalDu.-e. • 
Dle iob84ul. of vanoUl CUltural operations tol.loVed 

during the povth ot tba crop &Ie pl"$Nnt.4 1n tba table-S. 

a.8. iruu~'RQ WX\ Rmti Mil. 
!be crop was lrr1,a:ted anA draining v... done as 

an4 when neoesS&l7'. 

3.9. QslA~ml. pi'I",1 ... pt''C •• ' 
Attack of Gall a14p ( Paobl'41plc81a 017.8 w.) , '. 

and st. bore ( ~ ... 1nowtulU) vaa notl0e4.. Attack .. 

4u. to at. borer •• .err lAUd awl laUtlJ' vaa • ..,eN 

atoerta1n tiM •• Por control. of 41 ...... and. peata, 

S 8,Prq1n&* vue 11 veD at an intenal of lU clara arter 
\ 

trana.plaDt~. with W-4ra1u ao Be and roUttol alternat1~. 

two ap&-Q"1Dca v1tb IbytolOD' 8 " in 100 lallowa or vater 



were given. As the gallflT attack was more intonse, 

counts vere taken v1 th respect to affected clUmps. 

3.l.O. IImlJ;ju JI8l AhDIh1nI' 
%be crop was harVested. one row of bordGr plaDta 

: 0 

tram all the .ides of each sub-p~ot wrG removed betore 

aDd. labelled treatmentvlse. nu-elbing was done With the 

help of Aksbat Pa44T ~shtr. 

3.U. ere-bAals' Qlzu"a\lops .-

§lmel&ll tsull'm1sma I 

!he teobDlque of random .aapl1DG vas adoptee! to 

atu41 ttle dltferent a&rOJIOOl1c e.tlUactel'S such as height. 

aD4 number of tUlAre per ol_p etc. fen plants in oa.cb 

plOt .... ro Al.ecte4 111 aocordaD08 With the random mabel's 

ot rlsbert • aad tat.-, randoa table. 'J:heH plaDts _re 

tlxe4 permu_tlJ' t.Ul. harnat aD4 b1o-metrlc ob_rvationa 

_" recorc1e4 for tbe _ple plaDta at an interVal of 

1& .sq •• 

(1) MI'sM. 2he helgbt of tb8 pluta ver8 recorded trca 

tbe ba" of the plant. up to the aUl'1ole of the \op Glo.t 

leal. 
(Ii) Zi, .. a.al' Countlns of till •• v .. 40u troa 

18th dq after tranaplMtlnl to 60th 4q &n4etteotlft 

t1llera ~to~ ~. ~.,. 

(W) Latt 'P'llrIE' the total .. bel' of p-e_ leafta 

pe~ plant v .. 1'8001'484. 

(lY, ~-' MMI !he lilt ana of 'lut3rcll.at hca w 
• 



Table-It Sobedul. ot oultarel oparetlom 

Sl , .. or ~U- I Put10alan k -Di\tlS-~-OP--;: ~ 
.. . A i;hiiilitdiiiwd- AftPit; liiiiiii tJa iintiMi=1 
.. .'M III lit.,.. 9.8.88 21.6.Ga 6.7.88 21.'1.89 a.8.68 21.8.88 .. ,.".".., •. 3).1.88 15.'1.88 SO.?68 15.8.68 ~.a.88 15.9.88 

C.~me:1i (lht Yee4lDt =,~~ .. . iInIl1taa4 2E.7.88 10.8.88 25.a.aa U.9.63 z;.'.88 10.9.68 .-at. 
(1S.)2a4 •• ". &Bd,.,Mac. 25.8.88 10.9.68 a).9.88 u..10.88 m.m.ea 9.10.68 

Daft .. ~--"I C.A.L 25.7.88 10.6.68 25.3.88 11.9.68 £5.9.68 10.9.68 
(U)2Dd topdr ... _ 28.8.88 9.9.88 24.9.88 11.30.68 2S.'D.8~;; 12.u..ea 

.. I:~" .... III· 
:r.t. .prqJac .... 20B •. C~ 1D.7.8S 25.7.68 10.8.86 25.8.68 30 .. 9.68 25 .... 88 
2Dd • .".' 20.7.68 5.8.88 3).8.88 5.9.68 m.9 •• 5.10.88 
IN • __ .mla ~ 3).7.88 11.8.00 5).a.. 15.9.69 8>.9.ee 15.30.68 .. • FoUad. 10.8.68 25.9.68 10.9 •• 25.9.88 30.10.68 25.10.08 
&til • IWN& 20. 8. ee 5.9.68 3).t.88 6.lD.88 2h!O.G8 5.11.88 

P.· M".:!::'t=. amP:! .. 1.30.68 23.10.68 8.11.8822.12 .• 88 15.12.88 31.12.88 

(u) 'JIaft •• 'ar .. 1I.JO •• ~.m.68 18.u... 3>.11.88 25.12.88 8.1.69 

t 
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top ot the pl::mt was recorded by ~g the lengtb an4 

, breadth ot the lM1na. 2he leaf ana was cal1b'rated by 

the balp of planometal'. fbe factor was to'Wld out by taJdnc 

the formUla. 
• 

ractor • &:.oa.., !ll.~S~1LQ.Sl.by ~&lA) .pt§A. 
.Area meall11r8d by Motor Ucal. 

tv) Qbslrvatc&OD RA EJ.onr'PI'- Dates ot flowrinG 

tor 41tferent dates ot plant1D& _1'8 NOOrde4. 

PPI1;elw.'veat olMrvaUPA" 
3.18 (a) i9ta ItllsllJ. ' a .)ot study was ma4e at baneat of the 

01'Op8. !he soU particles stlok1nc to the roots were oarotulq 

reDlOV'ed by wuh1na in r U Mlng wate~. FollowlD& studies ~ 

Jl84e. 

1) LeDgth ot the lonaest 1'Oot .... dUI"eCl. 

11) W.1&b.t of the l'OOt va tulten after ov. 4I71nI. 
• J 

3.12 (b) 1M" gpgnet;. 10 ....... from .ach plot 

_" colleoted atter the ~.at. 111. lenatb 'ot ear.bea4, 

number ot fertile and aterlle pa1DI pu e .. an4 th4t weiCht 

of ono tho1aaaa4cra1na were recol'C1ed. 

11) DtJ4 91_ WaR N¥Ir .~.., lD1Ual vel lilt of the .ztaill 

aa4 aU-a V va. "OONed iuDecU.ate11 after tbNlbln, .. tneu 

tinal welchts att .. 4171111 UAClU- BUlle 

3.13. Mil. h1ll11'1 8tufT. SoU •• iJl.. wen telCen troaa 

9. plot. ..paratel,. ao4 ccapo81t8 .. Pl •• vere ma4e. a_pl •• 

".r.anal~ee4 tor pH t carbon, ~k1 D1uo.en. avaUabl. 

PsPe an4 .. .,aUable ¥. 
3.14. iH"I\ltlla 111)8111 at. Hlt.~ 

!he 4 .... w ... aPaly- by ltaD4aft l'aUlt10al 



metbod of Anal,Ja1s of var1ance. staDdud er1'Or tor each 

tactoz' was worke4 out aDd· crit1cal dlt.rezence ( C.D) vas 

t0UD4 out at 5~ leval of slgD1t1canoe and are 11 vm 
wbere ever uedad to compare the treatnant mauns. n. 
staQ4ud ."Z'or of means' ( s.aa) and critical. dltte1'JD08 

( e.D) _" oaloula.te4 aDd preHnW 'Where ewer neoessU7. 

3.16". CgruW19A 8tUd'II' 

rol'" f1nd1Dc out the conel.at10D. oo-atf1clent 

of 41tterWlt obar&cters, the toUov1Dg formula was usel. 

~ J:)' .::E: g: : .. ... . 

Wben x aD4 ., ue the Yal_a of vaI'1ab1e 

..,.aoter •• 

!':!: • 8ual of P~liOt .. 

• • total QIJalbe~ o£ olMluyatlOU. 
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Dur1Dg tbo course ot the present 1Dvest1gatlon 

observations were recorded on various plant characters to 

atudy the growth and y1.1d response ot h1gh y1elding rloe 

~, to dUEarent dates of planting. ·spacings aDd. levels 

ot tertllization. Tbe relevant data roooreleci were 8tat1stlCalJ.y 

anal,.d and the rosults arc presented in this chapter wltb 

tbe t.reatment meaDS, a.Em and C.D. at 5$ level. of slgD11"lcll11Ce. 

the analYsis of variance table tor 41fferent characters 

have been presented in the AppeoiSS. 

~\+\YR? §iURW 

4.1.1. upt 1MP1&bk t 

He1ght of the plant 1s an 1n4ex ot V.,.tatlv. 

gNvtb. of the crop, henoe, 1ts stu4.7 1s essential. Per10410 

ob_JIV'atlons on height bave been recorded. at fl_ stas •• 

ot p-ottth, at fortnight intervals to study the etfect of 

4ate8 of pltultlnl. spac1ngs and lne1s ot tertU1zatlon on 

the gJ'ovth and development ot the crop. TNt relevant data 

bavo been pftaente41n tabl.e-6 aid 1l1us trated 111 P1C.3 • 

.baIItnatlon or the data revealed that the halCht 

1Dore.-ed P1"O,"851"&11 at aucce •• l- da7- atter tranaplant1l1c 

aa4 .... tbe 11lax.Sa1ll at barf •• t. 

\11 til tbe dat.. of tl"anaplanUna a1gn1tlcQIlt 41ft.reD" 

iD .. en he1Jbt or plUlts vaa obHn'ec1. PJ.antlna 1n 30th June 

r.~ the alula. aV8n.c8 helsbt of 4).8_. Hellht 48ore __ 

pta4Ua1 l1" vlUa late plaDUnp &ad vu "SDill". t 38.2 .) with 

the september 15th Plantlns. 
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A w14er spac1D& ot 20 x lO em 1nduce4 grea~r belgb.t 

than closer spac1Dg ( 15 x 10 all> &D4 dltteronce vas staUaUoallJ 

s1pJ.tlcant. 
table- e. =e~~~ftRt' III .~ a.1i 1.1i_1~'lD. I 

• 

p;-::::;~:!' ¥9!51 : ; :;:;;; ::. 
.66.8 1 .1 17.6 aI.9 46.6 

,. 
24.1·' 

,. .,., 
Da 12.0 18.9 44.1 63.0 

1)3 15.8 21.6 29.6 60.3 61.3 

D4 12.6 19.3 24.0 41.3 49.1 

De 14.1 11.3 26.1 42.7 4.5.2 

Do 12.2 17.0 ~O.5 33.8 36.2 

• 81& sli • ali f" teat. alg &1 

a.1e ~ 0.58 0.78 1.21 . 1.85 0.63 

C~.(O •. OS) 2.10 . 2.59 4.~ 6.66 1.90 

~IIIM' 13.4 18.5 S4.i -K.3 63.0 

It 12.1 18.1 25.0 44.0 83.9 

.pt .a •. lot ail Bot 811 Hot 811 • lot S1; 811_ 

a. .. ! O.::>Jl O.Ji6 0.50 0 •• 0.01 

o.D( 0.06) - .. - - 0.17 

~_ot tgy1tl¥ 
1 .~ 18.3 24.1 42.7 52.1 

La 13.0 19.1 as.a 4.4.7 63.8 

II; 
3 13.1 18.8 24.6 43.3 83.? 

~ 13.'1 ' 19.1 16.9 46.8 M.3 
.", tea,. • • • • .. 

81, 8la Sl, 811 Sll 

8.JIII + 0.18 0.81 0.3'1 0.63 0 •• 6 -
W,..,.m,.JlIL __ .... L ,I ... • • d .Q,II .... ' ~ . .1I"lluIB' HII .. 
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Levels ot tertU1zatlon increased tbe plant hel~t 

s1gD.1flcantlT. Highest he1ght ot 54.3 em vas teoorded with L4 

and lowest ot 52.2 em with 1.1 ' '2 aDd La were at par with 

each other at all stages ot grOl1th but ~t 60th day aad at . 
harvest ~, La and ~ -were at par with eaoh other and 

significantly super10r to LJ. in Inducing growth 1nhelght. 

Inter-actions wore not s1s;n1tlcant. However, 

planting dates with var;y1ng levels ot f'erUllty prodUCed 

considerable 1ntluence on lia1gb.t ot plant. June 3Oth(D.1) 

planting with La ( 160 kg N. 80' kg PaOs anA 80 Kg 1t~Iba.) 

,Produced the maxinna mean belBht ( fIl.S en). 

the lnteractlon of dates. spaclng~ aD4 f'ertlU ty 

levels were not signitlcant. 3Otb. June pl.ao.t1Dg wi ttl a 

.paciDI or 15 x 10 em (Sl) showed the maxi ..... mean height 

( 69.6) at the fert1l1ty level .La-
4.1.2. IMR~ if '~l~. RIE ~¥& 

b clata on DWDMr ot t1Ueru per 01., at 

succe.slve stas •• ot growth after tranaplant1ng aa atlecte4 

__ d1tterent gte. ot plaD.t1ng, epac1D&s aD4 t.rtll1~_ 

1.'YW are pHaante4 in tabl .. 7 aDd 1.1uatrated. 1n 

ftc. 4. 

Number of' tl1lAtre per cllllp ln0reue4up to 60th 

4". ot tranaplanting tn aU tba 4ate. except 30th June 

plalltiDa. in vb1cb 0 .... , 1Dor .... tiM up to 45th c1q. 

lnona .. was 'Very 1'..,14 from 15th to 30th 4q and. twt.hel' 
"'f\' . 

1norea.. .. at a 411d~1A& rat.. ham 80th dar to hVw.t 

&1'&»14 re4".'lcm 1.0 maw of tW.,. __ obl,rved.. fbi 
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pel'centag8 of s\U"V1val 01" the mnber 01' ett.c~ive 

tlUers 40creased W1 th the d.ela;veci transplantln&s. Wi th 

JUDe 30th planting the percentage of survl val was tba 

hi_at ( 10.1$) t Where a8, v1 th Septalber lStIl plant1nc 
it was the lowest ( 21~). 

P1aD.UDa at Wreront dates lntluonced the num'be~ 

of t1llers slp1tlcantly. At 60th dar, the &Yerap total 

QDnber of t1l1ers vas m1D1mUlll aD4 .axllrna with June 30th 

aDd september 15th plantings resgoctlveq. PlaDt1ncs 1D. 

IG17 15tb.. July 30tb, Auguat 15 and August 30~ were at 

par wi ttl each otbera. 

Spac1na affeoted the number of total tUlers 

p8Jt olum.p slgD1tlcantl7. l11der 8pao1llg prOduoed peater 

number of total tillers per clump ( 12.5) tbaD. close. 

SCIllG tnnd, vas alSo observed 10. cue, of eftect1_ tiU.I, 

bOWeYel",.the 41tterence vas not a1&a1 ... 1cant. 

S1&n1t1cant 41ft.renee in IlWIlber of total. tmera 

pe olwap vas obsentd. ,... .boWed t.b8 bi.&b •• t mbber of 

tiUara. Ll'. aD4 La WIN at par V1th eaoh other. 10 

.1p.1tlcant 4itt.renee oOQld be O'ba.,...e4 1n eft'actt.,. 

tlll.- but Ioahowed the blano,' nWllber of .tt.ctt .... 

tiLlers ( 6.4) per cltDP. 

Zba 1D~actl0D8 were not 81caUloam,t Vltb 

%' •• ~ to eftectlve. tiUer. bitt lUl)" l&tb pla.nUD& Vi tJl 

Ita 1..-1 of tertW .. Uon ah0w4 the _.xl_ mabel' of 

.tteot1.,. t1l1er. ( 6.8). 
, , . 
~ t .... -! • ~"" .. I~ .... "." ~ ~ .... l 
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tablo_ 1. ii,u.ll1Il 0' 1i'~1tr$,.-_2Pr cl'llp at Qlt"nmt IliAC. 

21' SF ,.iK1ib.-

.~ 

~~~t8.::,: _I!:i! ]~::~~~ 0 

P.-'U 9.i: tttUlIR.\'O!C&II' · -1 -- 4.9 7.3 7.8 1.4 6.5 '10 

Da 1.0 9.1 9.1 12.4 6.6 aa 
1)3 7.8 8.4 U.S 12.6 5.5 1\" 
1)4 7.1 11:000 12..0 U .. l 5.1 ... 
DS 5.4 10.1 13.2 ~ ... 4.3 32 

DG 5.6 u,e 14.0 ],,5.0 4.1 PI! • • 81; .,. test.. Sic Bot all Hot Il' Sll 

s ... : 0.33 0.74 2.43 0.88 o.a. 
C.D,O.OS) 1.18 - - 3.19 0.81 

f"''' - 1 J.a 8.8 10.3 10.8 4.9 

Sa G.a 10.4 12.0 12.6 8.5 
• • 'I" teat. lot Si, Bot all 81s. 81e_ lot ... 

..... % 0.4.7 0.12 0.059 0.11 0 •• 

C'»(O.O~) .. - 1.06 1.97 .. 
~lall 0' lIU\l&MSJ"'i.a 9.3 10.8 11.1 6.0 

• 8.3 9.a 10.1 11 • .f. 5.1 

La, 6.1 9.4 11.0 U.8 IA 

'" 6.8 10.1 12.0 12.a 5.8 
• • • 't' teet., iii. Sll. Bot ~U.I 811. lot ai, 

s. .. ~ 0 •• 0.13 0.40 0.13 0 •• 

a. ...... ,. • I .11 • -•• -- g.IE,. -.: &,11, - • t - ~ . 





4.1.3. hlatAl'" 
Data on leaf' area as affected bT different 

treatments wro analys..;d aDd presented 1ntable-8 aD4 

1llustrated 1n f1gure-6. 

An increase 1n leaf &rsa vas ·observe'd from 15th 

to GOth 4q after tranaplant1DC. 

Dates of plant1ng Wluenced the leaf area 

slSQ.:1.t1cantl.1'. Ear11er plant1Dgs ~oduced createI' lamJna 

than. late and mean area of l.e&ves gra4118] ~ 4eoreaaed as 

tU plant1nC tiM Wal 4el.qe4. June 30th planUng showed 

b1&b.eat lear ana of 48.5 sq. Gm, "here as t 1 t v.. 0Dl.l' 
Ia.a aq. em v1th september lath plantlDg. Plantings beween 

JUM aDth to AUlWlt 30th vere at par with each other~ 

Ros11DU1cant 41ttWClce in lear ana coUld. be 

obsened clue to .paoing. 

Fertilizer levels produced a1gD1flcwnt etteot 

Sa 1ncre.a1n& the leat area. 1tt. showed tbe b1gm.st l~at 

aft_ of 4l.a ICb om. and vaa at par vl~ .. Io. La vas 

81anUloantlT 8UJ.r1~r to La. vhel'8 .at the late" yea 

al1D1t1ewDt OVer ~. 

Dates of plaDt1Dg uaLier v8I71n& l ..... i. of 

tertlU ty bad cona1d.erable etteet on leat area. 30th lUM 

plantlDa w1tb. L3 ( 160 ka Ii, 80 ~ PrP& 8D4 SO Xc ¥IM) 
pr04uoe4 the hi •• t lear area , ........ > toUow4 b7 
D1Lf.. Stptellber 15th plaAt1Dg vi til· ~ ahovd the low.\ 

.. un leaf'. ana. 

-'. 
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"la.ble-B liMP ltl\t ~ m sq •. SD) at d1rtlnal 
gtMUI 0' . 

~:r:::t:8.: :: : I:: ii ~:: P-:i: ~'!!I~::::::: ::: 
DIlH. 2' KMi2.J.mt iAl_ 
til . 20..,6. 28.0' 25.9 48.5 

1)2 14.8 r 
t' .. " -29.3 ~.8 4.0,9 

I 

D3 20.0 32.3 40.0 41.1 

Df, 12.6 22.8 30.9 38.3 

1)8 16.a 20.2 32.0 34.1 

». 12.3 22.3 25.6 28~8 

Me aa , 16~O 25.8 33.0 38.7 
f,. teat. at.; all 81~ all 
S.BII .t 118 • 0.7'1 2.OS 2.la 

CeD(O.05) 4.28 2.79 1M 7.69 

f.aRMI 
1 U.8 35.1 32.8 38.4 

sa 16.4 26.6 33.S 39.1 

. ,t teat. Bot Sl,_ lot Sll_ lot 11& • lot sta. 
S.iII ~ 0.74 0.53 0.4'/ 1.45 

If.Dl,IRl.~JI\UJ.IA.l9Q. 

Itt 16.1 2&.3 31.1 36.6 

• 16.0 2G.0 32.6 ~." 
La 16.0 26.3 . as.a as.e 
L. . lI.- 81." 36.8· .u.a 

• • ., ••• t.. lot .,. lot ai,. 11,_ 81a. ... + 0.36 0.60 O.?4a 0.81 '!lit 

g,p 1Q..Qll_ Jj bJd .. • t , . & .• '1Ib 11. I • u. Wl. 1.111 .. ..... t -
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DIe elate, spac1D.g and fertility 1nteractlona 

t-re conspiouous thoup not s1aD1tlca.nt. ~Oth June plaAtlq 
/ 
(0].) wi th Sa ( 20 It 10 em) aDd. La produoed the higheat· 

_aD lear ana ( 51.0 sq. em) followed by 1>1 21 La ao.1 
• 

1>1 81L4.. 
Interactions of apaC1ng vi. tA levels of tertWzation 

baa no 1n1'luenc. on leaf area. 

"'1.4. U1IIllI, is l"DI .dll R;l.W-

b nun.r ot l.av •• ller plaDt· unA.' diff.rent 

.' tbatmanta as reool'decl ~o. 15th. 3Otb. '45th and 60tb clar 

after tranaplaDt1Dg 18 pres.ted in table-8. 

With tbe g1'OVtb of the pla'At tb8' number ot pe_ 

l.a..,.. ~er plUlt lnoreas!4. %b.1a tnore... vas only up to 

41th 4q, 'attar vh10h tben 1faa .. r.duot1oal 1D th. INQlber, .. 

4\18 to tbe d.ath of 1 ........ The JllIlber of paeen l.av,. p.r 

·pllDt varled ailD1tlctmt17 v1th th. clatee ot plant1n&. FI'CIJa . 
the obe'rvation taka. at 45th 4q Wlch o+c14U v1 th tba 

!11W" powth pU8" it V&B evl4ct that pl.-una. 1Il 

I ... 3Otb., JUl.)' 16th, .rul.T 30tIl u4 Ausua' 18th WIre ., 

Py vi til .aob otMr aD4 vc". .1pltlount17 SIlpW10r to 

p1antlnp on 30th Auswat u4 15tb atptMb.r. 1'be later 

.... at pa:r 14th .aoh otbG. 

b l.af DUrabesa ... notatt"ote4 b7 ,pao1nc 

or levela ot t.rtlllaat1OA or tn. 1nteraotS.;.)118 of tbl. 

taotor .. 



'I" test. s.. : 
C .. D(O.OS) 

.,. teat. 

~.. ~ 

L.l 
"a. 
La 

'" .,t .. at. ...... 

3.5 

3.9 

3.7 
3.3 
3.6 

3.6· 

3.6 
• 611_ 

0.\11 

0.25 

3.6 

3.6 

Hot 81,_ 

0.0089 

3 .• 6 

3.& 
3.0 

3.7 

"t 81s. 

0.18 

4~7 5.8 
.. 

4.5 5.0 

4.8' 5.1 

4.6 5.0 

4.2 4.3 

3.9 4.1 

4.4 4.8 

• • Blg. Sle. 

o.n 0.12 

0.38 0.43 

O.OM 0.02 

5.5 

6.0 

5.0 

3.8 

3 • .1 

3.8 

4.3 

811. 
0.17 

O.OJ. 

O.Olla 

Hot Sl,. lot Sic. lot &1&. 

0.26 o "If!l .... 
__ --___ •• _* __ ' __ 1 •• ....-·'_1 _I _111 ..... -... -..... 1_1 ............ · ·-'U ___ I"· _ ..... _, ..... __ ... '-_ ..... _. _, ._ ....... _ 



, 
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4.1.6. .1' 0' tlil 1.". . 
1hG data on area of flas leaf as affected. 

by c11tterent treat:nonts are presented in table- 10. 

!able- lO. ~u of" flswr. +oai' { ~1:.!. Sl..L~s Q,i";t:oc~9d ~ 
!L..:lt~·Ol'C:l:lf; trQu.'IMlonts • ~. :c ___ • -='. '. If ~ ____ ~ 

iiiifiiiiii.: :=.:.:~, : : ::: I: iD,,:: I :ii'wili.ii 1&»&1111: 
2Aas IS ~£.mIPl.lRt&D81 

D1 38.7 

De 34.2 • Sll_ 1.18 ~88 

1)3 35.2 

D. 28.1 

1)5 22.2 

iRAA\asl 
81 32.6 

Sa aa.e Bot 81, 0.70 -
!AI!!"- is: ,.r1i&"'dlAPl 

+0 

Ll 31.1 
• '-. 33.2 st.1. 0.73 1.09 

La 33.9 

".. 36.3 

_I 
Q J t ..• II I I ' I I II . J. n r L I I " . b I •••••• ~. 

Sip1tloaa.t vaf1aUon !nana ot tl.ac lMt 

"aa observ_ 4_ to plaA\lDa elat... Jun. 30tA plantin, 

pl'04uoecl tlq leaf 111 th .lar, •• ' .. aD ..".. of 38.1 sq.-. 

.. aU the plaDUDg dat. val 4e1aJe4 lI1auUiOaDt ft4uotloo SA 

.... of t1a& lIaf .aa 0 .. ,.,.4. J'ul, 16th, J\alr 30th u4. 

Aqu.' 15th plallt1Jlla "8 at Pal' "lib eaob othu. _ 

4 • -
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produced s1gD1£lcantq larger flag lear area than August 

30th wh1ch was alSo slgn1tlcantly superior to september 

15th plant1D&. No slp1t1cant d1ttel'enoe ooul4 be observed 

in tlong leaf' area due to the efteeta of spac1Dcs. 

. IDcrease in area ot flaa ].pat was obsel'Ved 

fran low tortl11t7 (1.1) to h1gh tertility '(L.&) leval.'1,Le 

an4 La wero· at par wi tb eaCh other but ,... val slsn1t1oantll' 

super10r to the above three ldVels increasing the leaf area. 

4.1.6. Rate SIt.DanrW aD1 matmtt* 
2h. data on dates ot floWering and maturity 

are presentell 1n table-U. 

'lover 1n1tiatlon with respect. to all the 

plaDt1Dgs datea were by 82 to 83 4qB after 1IOv1Dc. 
PJ.aAt1q in 30th JUDe, 15th July, 30th JUly aDd 15th Au&uat 

Jl&tve4 1n 125-126 4. bu.t AuCUIt. 30th aD4 september 15th 

planting. ;Jatured. a WHk ~p lat.r 1.e. l38 .133 4 •• 
• 

.. ..-UWlJ". 

4.1.7. ft., U"". 
Counts on the ,alllll4ge ·atfe.ote4 IhJota 

v •• tu.keB .. tbe attack due .to tb.a we" o0D8plCNOUS 

aD! due to 0*1' w.o_, v.. quite low UI4 ne&1111'bl •• 

Dle4ata. _.ret anall'H4 and pre_._4 1n table- ~. 

JIo 81gn1tloaDt 41ttennoe in ,all at. 
atteottt4 aboOt. _" Hen due to plallUrla 111 cl1t1'ehGt 

ute. and. I..,..s.na. but ~JI'. pl.-Una 1D 30~ .1-. 

.. 15th lul.J' encour ... ci the atkak of &aU 1114&-. x.. •• 
aa1l adA,. attaok .. not10e4 Vi tb 4ela::.... plUltlDp. 



tabl.e .. U RAte 2l' ~OyejEmg eng I11QtYl~tl. 

1&& Of NIiilii&:liiiiOf . I hEi Of I me 01 J J'IIO. it ([fqtil Dati' Of' lbUi=atlQIl.: 'x 
iVaDaplant1D&l'lanicle i ecaplet10nl taken tor 1 harvest. 1 11 
I. . D.A1t1at1on. I ~ :lower-l com.pletlon..l 1 I 

_ 'I __ a I I.HL _ _ -L_, __ _ 

~- 6.6.68 30.6.68 2:1.8.68 10.9.68 15 9.1.0.68 125 

Dr' 21.6.68 15.1.68 Ue9.68 29.9.68 15 23.10.68 125 

Dr' 6.1.es 30.1.68 26.9.68 ll.1O.68 16 S.U.Ga 126 

t 1)<6- 21.7 .. 68 15.8.8B 12.10.$1 28.10.68 r! 22.1.1.68 126 

as- 6.8.68 30.8.68 28.10.68 14.ll.SS 18 15.12.J8 132 

Dr 21.8.68 15.9.68 12.11.68 1.12.68 20 31.12.68 133 

1 E 



.. 

':4~~t~.:: : :' : 
QaM. 9{ PlilJii,. .. 

Dt 4..8 

Da 4.5 

Da a.7 lot st.1 0.65 

Dol 3.6 

DS 4.1 

De • 2.1 • 

Jot Sil -
'1 3.7 

.La a.3 811. 0.'1/ 0·.76 

La· a., 
'" 4.4 

•• III .. 1 I I I J • I·· 11M .. . II. 
81&Q1tlO&DU7 blab.at attack v .. ob .. rf_ 

1I1tb biJbe.t 1_.1 ot terUllaaUOIll ...... 

1M 10.......... _" not a'lD1!loan' but 

plaAtlN SA 30tb .1.. vltb x... aboW4 the b1&be.' 

.... of art •• Mel ahooutoUow_" ~ 15_ pl.aDtiDe 

vJ.\b •• 

• I nNI'.liI 
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POSt IL»l!§§+ st\W Ii; 

4.2.1. 1JaO~ A)*a. 

Data recorded on leDgth of J'Oot and we1ght 

of root were statistical]". aDaqaed ancl pJ.'escted 1n 

tabJ.e 13 aDd 14 respectively. 

4.2.1(&). ~~ 2' lQQ • • -
No 81gn1t1caat variation could be observed in 

lencth of root due to dates of plan.t1Dg, aDd l • .,els ot· 

tert1l1za.t1on or their interactions. Spac1n& could oDl7 

iDfluence4 tbe length slsnU1~ntly. Wider Ipac1n& ot 

m x 3D em COUld produ0e4 longer roots thaD. clos.r IPac1Ai' 

1& x. 10 caa. 

De 
Da 
D .. 

Ds 
De 
~IIJ. 
1 

sa 

15.6 

16.6 

16.4 

13.3 

14.4 

14.5 

-

0.35 

.. 

_ J ....... · .......... 'l.l·_-.. .... · ...... , ........ ~ ... .............., ......... ______ , .... ·t_. _._.1_'_'.11_ .. ,· .... ·. w. alT.) , 



, L. 

I b I .~.: ~I~: I ~~;: I ~~. ;. ;:-= ~&tiIaIU ••. II iii*, I . 
QUY 9[ vaaypc-
D1 30.3 

Da 27.5 

Ia 1!l1.3 Si,: 8.06 8.41 

D" 23.0 

DS 17.& 
De 17.5 

SalSml-
s 1 22.8 lot 811. 0.61 -.. 25.6 

hlw, sal ,.tl.\t\ati.-

~ 23.3 

~ 22.8 110' 8.. 0." -
La 26.0 

'" 21.8 

•• ... 1 f II • I • "I I· I a I 

•• 1.1(.,) ., •• R' lSIaJi~ 

A 'lpd.tloant ftr1aUoa ill ~oot veiCh, ... 

0~."e4 vS.tb dat •• of pleA'iDI. 30th ~ plan'1D& 

plO4ueed., bJ.Ihe.t root .... l_t. The "0\ -lib' a ...... 
al&DltlaaaU, vltb.tM "1.,. p1aau.q ...... D3 aa4 ~ 

.. 
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were at par with each otb.w. so al80 Ds aad Ds. 
Spao1ng and levels 01' tertU1aatlon or 

interactions were not found to haft aI\Y' slgn1tlcant 

eftect on root. veight. 

4.2.2. WhtIA l.aaz-
Data l'oc.:>rde4 on panlcle length, number or 

fertUe and sterUe grains i-r paA1cl8t ster1l1ty 

'percentage aDd 1.,000 pun welgb.t vera stat18t1oall~ 

anal,.ed aD4 ;Jresent.e4 10. table- 15. and. illustrated 1D 

n,_ 6 aP4 7 res}leoUftlr. 

4.a.2. (a). feR' aM lBIy&" 
PaD1cle leagth 4801'.88. Vi th clelqe4 planting. 

P.LaDUns 1Il 30th June and 15th JUl.,. vue at. ,Jar with .. oh . 

other a:a4 a1cn1tloanUy superior to other .)laDt1D&S. 

WheJ.'8a8, 30th AUpat. 15th september vere at pal' with each 

otber an4 WJ-e e1pltlcuntlT Wenor to ot.ber date •• 

Slp.1tlcant 41tterenc8 1rl paDlo1e lenath vas 
obServed 4u to apwnl. Wieler .p~1D& ( 20 x 10 em) 

produced lonpr pan1cle thaD U. clo.,.. 
'ertUlav leftl. oould DOt lntluenoe aDF 

.ariatlon 1n leDcth of paD1ole. 

lntel'aotlona of tbe aboY. i·aoton wro not 

dPit lcant. 

" •• I('b) ,.N. .9' 1l"M PM 'lemMa­
(1) lIU il.a IlI&WfJ 

Pl.eflt1Jl& 10 J\Ilr 15th prcdu." the raul .. 

... of tertU. pain. par »aa1ele aIld Val at ~ar 

V1tb that of luDa 30th. lb. JDnbt~ of fertU. Ifdna 
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'.creased sipl1t1cuntly with further delq lnplant1Dl. 

1)4' D6 and De _re at par with eaCh other 1n ·produc1nS 

the fertile graiDs per paD1cle. 

Bo s1gn1f'1cant chance 1n DWIlber ot tertUe 

crdns was observed due to apac1aa. BUt wider spao1ns 

aIIo1Ied an lncreaso in tertUe graiDs over closer s;')acS.na. 

Levels or fert1l1zation could not 1ntlUenc8 tU 

number of tel'tUe grains per paD1oJ.e s1gD1t1cunUy but an 

1DOl'8ase 1n tert1U ty ot gralDa was observed due to 1noNa •• 

in fertilizer .rrects. 

!bere vas no slsn1f'lcallt ef1'. eta ot interaotions 
\ 
\ 

over number ot terUle gra1D8 per pardole. ,. 
I. 

(11) S.Yl1JI g"AI •• -MAH. At stelzll'.' 
June 30th plalltiDg saw dp1t1cunU,. leas 

IWJDber of sterUe Ira1na per panicle the (Da) 15th July, 

(D3 ) 30th Jul.,. aD4 (~) 15th AUaUt aDd w.. at par vltb(Ds) 

30th Auguat aD4 (Pe> 15th Sept __ • Da.Da aD4 ~ _" at 

pd w1 tb eaoh other. 

B1gb.a.t percent .. _ ot at.,lle pdD.. ( 32.0) 

we_ obtainecl ntb Auaut 16th plallt1n&. Do slpUloant 

cu.tt.reDC. in aterUlt7 percent ... va. se. due 'to 41ft.rent 

'ate- of plant1Dl. Both the DUIIlbe.lt ot' aterUe p-a1Da per 

p""o1. aD4 the percental- of ateJJU_ p'aiu _" not 

.,.-f •• tee! bT apaoSDI. tetUiaU lft'el.. or tbeu 

Snteraotlcma. 

4.8.2(0) ~.ggg I£I'A "'lit. 

PlaD.t1D& in 3)1;1& IwI.e 9ro4.a" Ira1nl ~1tb. 
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~able- 15. it{ii~:CX0~ c11£1' eroll~~?at":~ents on 
, l" c)~ti£[; 

:::IIiii~ ~~Ifi:;r-
Dl 21.9 84.9 26.0 15.2 30.48 

• (22.9) .. 
De 21.6' 86.a" 15.1 22.1 28.03 

(28.4) 

»a 20.6 ~.9 20.6 23." 28.50 
(28".9) 

ll .. 18.7 4.1.3 22.7 32.0 85.10 
(36.4) 

, D8 18.1 55.7 U.9 17.2 25.99 
(24.5) 

1)6 17.1 60.8 15.6 2a.3 25.21 

• • • (28.8) • ", test. S1S. SiC_ Sll. Not Sl&_ SiS. 

i.1Ia Z o.~ 4.06 1.78 " 0.11 0.63 

e.D. (O.OS) 0.38 
(1.8) 

2.28 1.08 H.73 -
iAII'.,' 

&1 19.6 64.8 18.3 22.0 
- (2'/.9) 

2'!.S2 

sa 20.0 66*2 19 •. 1- 22.1 21.85 
• (28.0) 

'r' t..t. Sla. lot 81, lot Sll lIot 81, lot i11 

s.aa • 0.014 1.25 0.76 0.02 O.OM· 
(0.70) 

il.J'Ml lI'aFWI'·s;&ap. 

LJ. 19.6 62.1 19.0 23.3 88.95 
(88.8) 

La 3.9.8 61.1 17.' 80.8 *11.49 
(1'1.1) 

La 20.3 ".3 11.6 so.a "'.'Ie (2e~1) 
~ 19.1 6&.8 8O.e M.a 

(29.~) 
t!I.aa 

'F' teat. I."t 811 lot all lot &1. aot all lot 81.. 

i.1II : • - Q.1s2 •. _.a.aL_ l.as ~ . . 0., .... _ 

I.B. "laurea 14 tblQ brt lIKUoate 
tba oonelpoDlliD& aDI'llar 'tal ..... 
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b1chest 1,000 crain weight ot 30.48 ,,8. 15th JUll' aDd 

30th JUlT plalltlAgs were at pu with eaob other and wre 

81p1tloantll' 1nterlorto 30th June. Late plantlDp of 15th 

AUgWlt, 30th August aDd. 15th .Segteabe vare at .par vl.th 
• 

ea_ othR aD4 the .1,000 crain w1cbt 11&8 onlJ' .about 

25 81 •• 

the spa01DCs, the levela of tel'tl11aatlon 

aa4 the intvaotloa.a bad no al&Dlf1CUJlt effect.QU 1,000 

pala vellbt. 

6.2.3. III" " .llp II1II UbI " Me pt' .dI.· . 
Data 011 )fIeld of pain anc1. atra" were reOOl'dec1. 

. . 
a,Q4. statS.au.onlly aDal18ec1, Ph •• teei 1n table 16,17(a) , . 

17(b), 17(0) aDd 17(4) anA lllu.tJtated in t1,.9 aD4 8 

.... peat! ftlF. 

4.&.3Ca) Qu'D DMI-
Ue14 UOr8&I4N liDe_~ .. tbe plaat1D& 

ute.·... 4elqe4 tl'al JUM 30tb to SIIpt__ lStb. 

. naat.lDI iD aotb JUDe laY- the hi"., pea of 38t8 q. 
VbUe a., s.pte .. 1' 15th plutiDc sa.. the lowes' 11e14 

ot U62 q Plr beotaN WIb10b vas oel¥ 3O.a of tbe tOIM" • 

.r .. 30 til .. at par with Iuly 16th aD.d 30th plaGt1D1" 

__ n .... A1IIU8t 15tb. aotb. .. IMp_be 15th' pl-UDc. 
__ at PU v1t1l eaGb otA ... Dle to ... tbNe plautiDaa 

".. .laDltloantlT ''Qp81'101' to the 1 .. _ tbHe. %be 

I'HUtl_ ill ,lelA "twen t.YO _ •• out, .... J1aIlUaa 

cla •• ot30tal I.. to latA .lu1r wen MaUllb1e (2.1~) 

bU~ -tween lath J1&11 an4 30th h17 1\ " .. 84.lj.' 
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!.be d1tterencewas highest ( 33.7j,) between J'Ul7 30th and 

AUgust . 15th plaD~1ng. After AUpst 15th the d11'terence 
< 

decreased and was 21.8) between AUgUst 15th ancl AuiUst 

30th, 20.9_ between Auguat 30th aDd. SGpten'ber 15 .?lant1Dgs. 

No s1gDUlcant dUtel'8l'lC8 111 "leld could be .. 
obsened due to tbe spa01ngst 'but bowever, closer 8pac1ng 

(15 x 10 em) gave 2$ extra yl8ld over 1114_ spao1nc 

( 20 x 10 em). 

!be yield of 11'a.1n 1Dcreased due to tert1Uzez­

application over Ll. S1&D1t1canU7 h11heat !nor.aae of 

369 ks/ha waa obta1Ded. witJ\ La 1 ••• 15.5" above ~. 

With tM etiU higher fertilizer ~p11catlon ot (~) 

200 ki B, 100 k& Pila aD<l 100 &ao/ha t18 yield 4.ore ... " 

'by 182 kalba t1'ODl that of La. 
10Da of the interaotions vere s1;rdt1cWlt. 

1M' bDW¥er, planting in 30th JUDe w1tb tutUlaer 

appl.1oat1orn ot l~ kl If, 80 ks PrPa aD1 80 k& y/ha 
"-3) save tb8 hlgbes t yield. La vi til 8pao1D& 18 It 10 -

( 81) proft4 to be the beat. 

Cou14er1D& the intel'aotlon or date. It apMdIDp 

x lnel., Dt i 1 La ,aft the b1p~ T'e14 ot 4250 JtIIba 
tollowed. b1 ~ sa ~ aa4 Dl i1 • wb.1oh I ..... 71 • .14. 0' 
4IM8 _ an4 ~1 kS l'ellpeot.1My. 
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· fit:4fiiiiii :: · :::liiiii : I iiiiiiitiii 11& . J5i.C4AtIii .1 
DJ!1.. 9l ~£.IQ1sfiQY-.!!&. • • 
1)1 ~ 100 4600 100 

1la 3147 J7.3 4732 101.6 

1>3 S82B 73.6 4133 88.6 , 1871 48.7 2881 61.8 

DS 1469 38.a 2372 50.9 

DfJ U62 30.2 1806 38.7 
• • 'F' teat. S1S. 81S_ 

a. •• ! 301 308 

g.D. at ~ lll4 lll8 

blzO'n ... 

sa. 2512 100 a489 100 

as ara 98.1 3373 96., -,. test. 50t &11. lIIot 8i1. 

S.a. # 91 J.a. 

ldJI .. ,Qt ,.ti;a.aMM .. 
Ml 8310 100 3202 100 

Ira 2489 101.1 3368 ].0&.8 

La 
sa_ 

l.l.6.& ~ ue.a 
It .. &WI 107 •• ~ lf1'/.3 . ,. ...t. • Sl, • 81' . .... : 16 D9 

C.»e: 0.(6) 213 i168 
.. II I • I I I I I II .• .11 •• I II ••• I I • I • 1.'.1.1 I II I I I""". 



-so. 
table- 17 Iff~ g, ~'t9£iD~ ~t'£Aot19Q2 QQ Cfeig . vi u 

11(a) RI~'I Q( R'iBS&aR I 1019&&1. 

81 3MO ~182 2'/1'/ 1951 1610 1108 2518 
• 

Is a869 '3'1l3 2878 119'/ u>.7 1216 S4G6 . 
HeaD 3849 ~41 2821 1871 l468 U62 

d.liI ! tor ttl}).w. at -.- apaclDl • &to 
)Upao1Dgs at. sQlD8 elate • 3CY1 

r:a~~~:.]:.~~::1 ~~ : :1 :~ I: :I D. : :I »6, : I I!~ :. :I H.~~·-
~ :fI'12 3415 2161 14M 130a l165 2309 ... 
'a 31M 3858 2899 1817 1lM6 lOW :MB9 

La 4088 3969 8890 •• 1&03 laa9 aeea 

Itt. 3818 3?fJO 2'161 2014 1886 lOS) 9f81 

.Ie .. 3FK9 3141 8881 18'1'1 l488 1188 

a.JIn! tor ti) Lew1. a' .... date • 181 
U)Dat.. at ._ l..,d • S'}O 

11(0) ... dlu,. ill'" at """ •• , ... 

'1 2a11 atoI 1701 2481 . 8618 .. 230a 23"/'1 8138 2548 --••• 83J.O aut . .- au? 
a. .. t to~ 
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4.2.3 (b) ikn liel.d • 

li1gbest y1e14 ot 4732 kg/ha vas obtaln.td. 

V1th 15th JUl.,. planting. Straw )'1e14s ot 30th June, 

15th July aD4 30th July were at par w1th each other • 
• 

S1ra:llar relat10ns existed between AUgUSt lath, August 

30th and september 15th plant1ngs. P1rst three plant1nla­

ware slsn1flcanU, sUpGnor to othe'r three. 15th Sept.-bar 

pl.ant1ng gave the lowest )'1014 or 1806 kI/ba Which vas 

0Dly 38.1 • of 30th June. 

tipa02 DC is x 10 em( 81 ) saft U6 kg/ha of 

extra straw over Sa and the difterence Ya8 not atat1at.lca1ly 

81p1tlcant. 

!be straw 71.14 1noreaaec1 with tJw inorease 1n 

tert111ty 1 .... e18 troll Ll to La. La produced .1p1floauUy 

lUpst 71fWl over ~tLa aD4 L.ta. Lt aD4 I.s were at put 

Vith each other. 

Interact10ns were not s1gD1t1oant. B\lt bowYer, 

l)lfia. DaL3'SlLa aDd Os 81 La abowed the blebest PJ'Q4uotlon 

of .traw 1... 47_1, 5005 kat 3'191 kc aDd MaS k& pe 

bee~ re.p8otlvelr. 

4.2.3(0) tiko' KidA IAt.a,g, 

Dat_ on straw/Brain ratio ".re etat18tloa11, 

~ and. p""ntad 1n tabl.e-l8. 
• 

hither the .-2 n treateD_t. nor their 1ntuaot,lona 

00Gl4 lntlueno. tile strav. crain ratio 81ID1tlcanU,. 

!M ratio lnoreaaed l1nedq v1 ttl the plmtin& 

4.1.. •• trotll D:1 to De, oai,. at Da" 1l.1&ht 4.orea .. vd 

ob •• ".~ 



e- I I I ' , ;-i . .' I •• 

IEKitments• I Ratio I I" teat. 1 S... I a.D.at 5~ 
I • , t , 

12m' 2' R,.tW" 
1)1 1.23 

Da 1.28 Hot S1g. o.en -
D3 1.46 

D4 1.58 

Da 1.62 

De 1.59 

SpMiDa-
s 1 1.45 

as 1.41 Bot Slc. 0.* .-_w., gt 'R\il&lIMp. 

L1 1 •• 

'a 1.42 lot 81, 0.014 -
"a 1.47 

"ra. 1.46 

• I I I II .. , I I • - ......• I I • , I I I I I • I I •• I 
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~ showed narrower ratio than Sa vh1ch signifies 

greater procluotion of' grain 1n the tormer. 

Pract1oaUT, no 4Ut.ronco could be observed , 
due to the lnels of ferti11ty_ 1.]. produced. compuati_ly 

h1gher ratl0 than L2. La aDd " weN ~st equal am 
ahovtd Wider rat10 tban La-
4.3. C9J.:m~oQ .ltwlX& 

Correlat1on 18 the relatlon or ona character 

to the otb.er aDd the degree ot assoclation 18 expres_" 

as the co-ettiolent or correlatlon(r). 

%eaperature and 11&ht hour. are tho two 

impor~ant environ !lent oJ. tactors. lemperature 1s one otthe 

I1m1 t1ng factors 1n rice oult1 vation. It creatly 1ntluenoe 

not onl7 the duration of growth but also the gJ.'OWtb pattei'll 

ot the rice plant. During tbe groving seaSOll the temperature 

SlIIaat10n ( 8\D of da1ly mean teapcature.) and. auumat10n 

ot aunsb1ne hours 01' c.blDat1on of the •• :ni&ht haw 
1 

con8iderable effect on cra1n yield and other y1e14 

attributing obaracUtrs. x..p1ng til ... in view, t8lllperature 

-.at1on and 8UllIU&tlon ot aunehlD8 hours, pn"alled 

4V1nS.the lU. period ot the orop w1th ,.I£,.ot to 

tifterent plamt1n& dates wr. reoo.r4ecl aa4 pr ••• nte4 

in table 3. 

!be' &ruin yield8 tl'Otl 41ft.rent plant1DP. tbe 

h8ll lw1Cht, number or etreoti. till."8. aDd the Man . 

lear ..... haY. ~ oornlate4 vlth .\llDatlon otteap.atve 

.ad. the .... ult. arD p"l.tett 1r1 \&\1 .... 11. 



slhol Factors correlat8cl I -- -'-eq::(£1C1M & Q21r§l&tiOD 
1 w1d~ tea~;r.~~:. .l ob •• ~ec v ue r l'tabl~"VaIUe .at 

1. Grain 71eld ' (+) 0.:36 0.70 

2. ' Planting be1gnt (+) 0.93 II 

3. 

b 

J\IJlber ot etteot1ft (+) 0.23 
tUler8. 

(+) 0.93 

II II I. I I • , • 

It 

.t . .. ._... 
'-Perature 1Ihowe4 a1BD1t1oant positive 

conelatlon with yte14 of 1Z'ain, helpt, and. leat ana. 

Ita relation v1th mabV ot ettect1 ... tUlfts V&8 poalU.,., 

tbou&h not atat1.t1oaU,. alpd.tlGallt. lI1put pain Ji.e14, 

lqth 1n bllpt. n .. ot efteaU.,. till ... aDd leat 

g. vas obtdDe4 v1tb t_peJiatue aumm&tiOA ot _ C 

OOIIb1Mcl vi tb a61 bO". of suollbS._. 

4. •• ElOKi'll 

, 

Caloulationa ot the eapeDAltu.re, 11'01' lDOCae, 

_, p&-ot1' "r beotaN u4 the Pl'ot1\ 01' 10 .. pel' rupee 

1aft.te4 VIM ..0.. 1I1th n-p.e, to fOU!' 1".11 ot rutl1iaati_ 

\aI1U1' .1x, elatea ot pla.ina. ,!be 4a. ,nHDW4 lD table 10 

"veal_ tba, tbe billMt.t ut PMfl t ot NpMI lAi3l per 

_au. _ 1.23 l1IP.a, pe,.. ~ 1Jw •• te4 "u obt.,.." 

., pl.llDt1q SA 30th I.... toll'" lIT lItblU1, vld.ch 

,.118 a ~t, prot" of ;rupee. l.3"/8 aa4 1.17 Pel' rUp .. 

J.Dftlted. ae ~ter __ In protl' bet •• 30th lua. 



-so-
a.D1 15th July was negl1gible but with 30th July planting 

tbe net profit was rec.luced nl!larka.~ al.zJv.)st halt ot 

that obta1D8d by the above plant1n&s. Planting in 15th 

Augu.at SlAW a net profit of rupees 119 and 0.10 per 

rupee 1mMsted. which was quite negl1&1ble. Plantlng be7on4 

15th Augwst 1.e. 1D 30th AUCUSt and 15th september incurred. 

a loa., of rupees 160 and. 396 respect1vely. 

By the application of higher fertUlzer level$ 

bqoDd ~. ( 80 Kc H, 40 K& PaOs awl 40 kg ¥Ih&) tbe 

aver .. _ net prot1' decreaMd UMarly and. tbe lowest 

of rupees 256 per hectare was obtained. with I-. ( 200-100-100). 

rhoQah, the high.lt po,. 1noame of rup ... 

2183 "as obta1n84 vi th 30th June pl.ant1ng UDder L3 

( 160-80-30), yet, tile bigM8t net protl" (ZU-£>888 1647) 

an4 pratlt per l'Up"iuw.te4 (1.73) vas obta1Decl v1th· 

30th June plaDtlns W14er Ll ( 80-40-40) 1..1- ihe net 

pl'Ot1't ( -. 1610.00) obtained 4". to plant1Da 1A 

15th Jul.y v1th La vas next in 01'48". 15th AUlU8t plaAt1ns 

with ht"r left1 ot t.rtll1aaUon i.e. La ...,. tM h1&b8rit 

net protit of NpeiS 283 ptr Mota&-e In cxnlpma1oD. to 

otM,. le.1 urdu the aalle clat.. A 101. or rup ... 4B PW 

-ow. va. obtalDac1 Vb.e tn." .... ah1ttln& Ire. La to l..i. 
30th Aup., 8114 15th 8Jpteabe with all lew1, of 

te.nUbatloll1nourrecl 10 •••• 

.... US. "1&&11,& §WAv 

!he 1011 1.,1.. ooU.o'l4 atter each baft •• , 



• I 

(mt.b. :-) 947 2591 1811 1.7S 1121 2588 IA4S 1.28 1.tS 2f88 1IMO 1.1& 1_ 
1821 U.GI 0.78 14M 1.11 

(15th ~) 94" 2578 1428 1.&0 1121 28J51 1810 -1.. 120S 2782 14D 1.21 2A86 :ao w. 0.'IS lJft 1.21 
(10th JUlY) 9If 19I2G 970 1.08 1121 

2'_ 0J8 a.81 va anti 'lSI O.m was UBI ., 0.11 ". 0.-

(11th _> .., 1048 "t8 0.10 1111 2186 1M O.S2 ~ 1111 - 0.21. tA8C 44tJ (-k8 (.)O.~ 111 0.10 

c--.,> 94'1 918 (-)2a (~)o.OI 1211 WIt (-)0.18 (-)O.OJ. ". .. (~)* (-)o.Il 1d lMf (-_ (-)GAl (-).,(-)0.21 

(25th ~) Mf 821 (-)120 (~)O.lI 1111 170 (-)S6l (-)0.11 .. IU (.)M (.->0.. t.e6 .,. (-)M (-)0.11 (-_ (-)0.-

a, ,........."",., .. Ii "" • I. I" . -
GG8.00 0.70 oor.Q) 0.51 ,-.00 o.a dLQ) 0.. 

- . 
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wore e.na1ysac1 tor pH, orgi:.iJ11c carbon, total nitrogon, 

available PaOs and aft1lable rao an4 the data are presentGd 

10 tablo 21,22,23;24 aa.cl 25 respect! w17. 
(1) pH. --

V8Z"iat1on in JH of sol1 vas obGerved both 

. 4_ to variation 1n dates of planting aDd tertU1ty 

lovals. !he ,>8 decreased with the 4el.qed plant1Dgs. 

111gba' level.s ot fert1Ut,. SDoveel l'8duct100 

in pH. LoweR pH ot".4 was obsewed v1 tb ~t whUe -"1 
moved the h1p.t ot pH 5.0. 

(11) 'kgW' AiGAA dRHAtAII a 
Eal'ller plaDtJ.ng 1n the montb -ot June and lul.1' 

ShOWed h1ab.r percentage of carboD Vb1le 1t decreased. . 

pa4ual1,. vltA the 4elqed plaDtlqs. !he 1nc1"ea ... were 
. . 

&baw. tbe 1n1tla1 statu. ( 0.86$>, 'Jllle QONa_ .... re 

bel.ow it. 

Ho IIlaI'keG obance 1D.'" ot carbon.. 0""e4 

due to the bigbe:o level. of rerW1&atlon. 

110 variation waa 0 •• "_ 111 ~boD oonteAt 

due to .pao1n&. 

(111) trUQI. liaRaP-
BRUer plaDtlDli (J.. 30th, JUl.,. 16th _ 

JlIl,. 30th) .bowed low ,.l-oentaa. ot r.'l4ua1 .,"_ 

in IOU Wh11e tile later dat •• abowel • OOJIparaUveq 

hl.,.r per.nt .... 
• ~cent ... of "ui4ual. l D1Uo,_ incM .... 
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nth tho bigb8r levols or !ertlllaatloD, while, at ~ 

tho D1trogen sta.tus roma1nod a.t tbe same level as 

1n1tlal ( 0.(53). 

So d1rCorence in t.dtrog8A lenlo vas seen 

botween the spacings. 

(lv). AYttiiU41. ,ilQ98phODl.,l 

Ho consl~ tent ollange 1n nva1lable phosphAte 

c"ntent of so11 was not1ced dU6 to "he oates ot plantllll. 

ll\tt a depression 1D. pilospbate level than ·the initial ' 

vas Oba8rv_a. vlth rCltspect to aU the date •• 

At Ll. the reaJ.dual phosphate content ot 

DOll was 7.·1 kc/ha ~a1nat the 1n1t1al status ot 11.6 kUha. 
It. SZ'adual 1noreaoa waa noticed due to tbe b1gbe le'9\..Jl. 

ot fer t U1zat1 on. , AtLa ava1labl.e pboapbate vas below the 

1n1 t1a1, whUe, at La 1t vas neAr about aDd at I4 -
1nor, .... vas seen above tbe initial. 

Close,.. apac!D&abow4 ocapa.n;tlve17 lowe 

r •• 14ua.l phoaphate 18"01 tball. the V148~ •. 

,.). mi'o). RAJ;"'~' 
110 oona18t_t varlatioA 1n &vaUablAt IgO 

atatua of $011 vas noticed due to different 4ate. of 

plaatln .. :, 

1tMarkabl.e "area.. SA ¥ ocnte.t of IOU 

below 'the 1D1t1&l.. atat.uaot 65.8 kI/lla vaa obHrY_ vith 

L1 and Lg. '., .La t.he ¥ COAta.t va. 1n the _ l.n'el 

.. the· inlUal '.- .,' 1DcD ..... OOG814erdl1 at Li. " 
,-~ ... " .' 

mOll_r .pao1q 4 ..... eel the ¥ leftl 
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. Ta.1e- 22. ~~a.1~ ear •••• ~a~ ••• r s.~~ ~rt.r •• ry •• ~ 
, \" -I '- , 

, .t tile.; crep. ( I.ltlal .r,;aaic car_ •• c •• t •• t 
'o-~. 0~c66~):.:",' 

~-- --~-- ~'~~ .. ' ~ 
Tr •• t_ .. t8. r - L1 --- --- _Im~~___ -L-- - --i - L _' _ -'I - L---l M... 1- M •• 

I 2 . I 3 -'-.1: ',_ 4 I • I 81 f Sa I • ... ·1 8 1 I Sa I Mea .. I 81 : S2 : M.aLI ~Sl f-~,2 ~ M .... 1 S1 I S2~ -- --~ ---- - -- - --; 

Dl 0.68 0.75 0.71 0.75 0.74 0. 74 0.86 0.82 0.84 0.-71 0.83 0~,80 0.76 ,0.78 0.77 

D 0.6' 0.58 0.63 0.76 0.67 0.71 0.79 0.75 0.77 0.71 0.76 0.76:0.75 0.69 0.72 • -- -. -- ---~.-., .. 
I) 0.65 0.69 0.67 0.60-, ,0. 73 -O~-6~ 0.71 0.86 0.82 0.72 0.90 0.81 0.70 -0.79-0.74 

3 

D" 0.62 0.61 0.61 0.63 0.59 'O~61 0.65 0.65 0.65 0.66 0.67 0.6a 0.64 0.63 0.63 

D5 0.61 0.52 0.66 0.63 0.53 0 • .56 0'65 0.61 0.63 0.67 0.67 0.67 0.64 0.58 0.61 

De 0.58 0 •• 0.53 0.58 0.50 0.54 0.60 0",63 0.61 0.65 0.65 0.65 0.60 0.56 0.58 

I '1 0.63 0.66 C.72 0.70 0.61 

".1 S. 0.50 0.62 0.72 0.74 0.67 
. .a. s 

0.72 0.61 0.64 0.72 0.67 

.d. 
,.""" 
J 



Table -23. TotiJ. nitrolen stat"s of soil r.tter harvt:;st 
or th~ era, ( Initial tot~ nitrogen content 
O.05~) v 

: Trektl L1 I "- L2 l' 1.3 f L" _00- - -, I Me..n. -1 
meats}. Bt I 92' I Me...,l 91 1 82 1 Weill. t 81 I 82 I Me"": I "Slo.l~~ I Me..n. I 81 I" 82 Xeloll 

1)1 8.049 e.047 8.048 0.052 0.041 0.050 9.055 0.055 0.055 0.05& 0.062 0.060 0.053 0.053 0.053 

1>2 0.049 0.041 0.041 0.062 0.072 0.067 0.048 0.063 0.055 0.063 0.008 0.065 0.055 0.062 0.058 

1)3 0.051 0.047 0.049 0.162 0.053 0.057 0.063'0.059 0.061 0.065 0.061 0.063 0.061 0.055 0.057 

1) .. 0.058 0.059 0.058 0.063 0.062 0.062 0.065 0.067 0.066 O.Q66 0.008 0.067 0.063 0.064 0.063 

DS 0.050 0.052 0.051 0.062 0.063 0.062 O.Q11 0.071 6.071 o.rn? O.CYl9 O.a?8 0.005 0.066 0.065 

Ds 0.055 0.052 0.063 0.072 0.059 0.065 O.oao 0.172 0.076 0.878 0.071 0.074 0.066 0.063 0.064 

0.U62 0.063 0.067 0.061 f 1 0.052 

~ S:a 0.05. 0.059 0.064 0.068 0.060 

11... ,1 .• 1 Q.QH -'1.163 0. 067 __ tl.1a6 __ _ 

'-~ 

In 
(\J 

• 



trekt 1 L 1 
•• nts. I 1 I 

I s 1 1 S2 1 Me en. 1 

1)1 ~. 4.4 9.6 7 •• 

»2 6.' 9.4 8.1 

Da 5.4 6.4 5.9 

». 7.2 8.2 7.7 

1)5 9.5 10.5 10.e 

D6 7 •• 8.5 7.7 

-I Sl. 6.7 

Me..,,~ 8.7 

M~ ___ ~ "1.7 

T Ible-24. Avdl8ble .hos,ho1'l's st "t"S or soll after 
b.rvest of" ~be cro,( Int t1 e1 pbos'Pbo~,s - content 

11.6 kc/ha) 

1 
---~.-. 

I ·1 Meill L2 I L3 L4 Meift. 
1 I 

81 1 82 "J Me ... l 81 I S2 I Me.n. 1 S1 1 $2 I Meal. i- S1 I Sg 1 

5.2 a.a 6.6 6.0 12.0 9 •• 12.8 15.2 14.0 7.1 11.2 9.1 

7~6 16.8 12.2 12.8 17.6 15.2 12.8 16.8 14.8 10.0 15.1 12.5 

8.2 5.2 6.6 11.2 7.6 9.4 14.5 8.4 11.4 9.Q 6.9 8.3 

1.5 10.5 i.5 9.6 12.3 10.9 13.2 13.2 13.2 9.6 U.o 10.3 

10.2 11.0 10.6 11.1 12.5 11.8 15.3 14.2 14.7 11.5 12.0 11.7 

10.8 9.6 9.8 13.2 12.6 12.9 16.5 14. a 15.6 11.6 11.3 11.4 

8.2 10.6 14.1 9.9 

10.1 12.4 13.7 11.2 . 
~ ____ .9._~ ______ ___ 11...5 _________ 13.9 ---~-- ~- --- ...10 ... 5 ___ 

I , 



T able- 25. Av511able potk~b st.t"s or l'he soil sfter h.rvest or the era? ( Initial pot~sh content. 55.6 kIIb~) 

!r.~t r L1 - - -r-- L2 ~ - L3' I -:L4 I Me..,.. 1 Me..,. 
allll S. t 81 1 sa 1 tte.". r 81 1 ~; 1 Mw,. 1 sl 1 s; J 1iWi. 1. :51 1 ~2 IIIe~n.l .~ s~ ~ _ 

»1 24.1 34.1 29.1 24.2 36.3 30.2 39.2 33.3 as.2 55.8 48 •. 3 52.0 35.8 38.0 36.9 
.. 

»2 41~6 34.5 38.0 33.2 39.6 96.4 58.2 so. 8 54.5 75.2 48.,1 61.6 52.0 43.2 47.6 

D3 29.1 58.2 fi3.6 38.~ 74.8 56.5 60.4 83.2 71.8 54.0 91.8 72.9 45.4 77.0 61.2 

D. 45.3 49.1 47,2 50.4 55.0 52.7 48.4 60.5 54.4 60.2 62.1 60.1 51.0 56.6 53.8 

Ds 51.3 59.~ 54,.8 52.4 60.5 56.4 68.3 62.7 60.5 6Q.1 65.0 62.5 55.2 61.8 58.5 

»s ~.b 47.2 .-7 ... ·50.2 50.5 50.3 53.1 05.4 "Ia ~O.O 59.3 59.6 52.9 52.4 62.6 

- • • I 

.. "1 39.8 

-.. 
41.4 52.9 60.a 48.7 

Me .... i 
47.1 52.7 57.6 62.4 54.9 ~If .. - tiL. - fZ.1 ~.2 _ ., ·gl.§ ._ .6.l..S 

•• 
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In the preood1n& Chapter, growth, yield 

responses of 1.&.8 and ChaDP 111 tertl11ty status of 

soU. w1 th zoespoct to d1fte:ent elate S ot plaht1D&, 

Sl'ao1nl:S and under Yal"1JJlg le'f'els ot fertUtt:r. haw 

=an pNsontecl. In ibis cbapter. an attempt has beon 

d1W8 to 8otabJ.ls.t"1 O'1.4ge and ali'Get "lat1onab1p existing 

"itA the reSUlts obtliJ.De4 an4 to ala1en pJ.auslble 

reasoll8 t,r th3 varl;.t1OU rocorde4. 

imp. Rl. Q;J,eatlDl 1-

A varlFtty ba.8 its cMl range ot 9lint1nc 
poJ'1od &ad W1th1nthat or1t1oal period it show. tuU 

~8A1tGstat1on ot 1ta 71814 abli'1t1 •• ( PUlal.l068). 

30th lune 91aD.Ur1a cave bieneat crain yield ot 

384W Jc&llu. aDd "'&Cat:. gar v1tb lul:t 16th aDd. 30th 

Plant1np. 15th Jul.,- apc1 30th Jul., produced ~ •• pec .. 1'f'el7 

2.7 aDd 24.1 perocnt lover ,.1814 than. 3>th JUDe. 1111. 

OOlTOboratea the tfMi",. of ,.datb (l961) aD4 

Sin; BD4 S1D& (1962) , 'WhO" obtaJM4 peat.&- ,le14. trca 

Juoe planted. or?,P t.ban tbat ot luq.PlaatJ.nc hoa 

30th J~ to 16tb JulT .... " to be optJau.1l vlt;bou., 

.. YUiaU_ 1Il71.14. Xb1. 1. in o0Dt'111l1ty with 

~ Ph'YiOl1a t1041n,. i4 OriS •• 0GDIl1Uon _ Kal.l1lc 

..,. Bebera (]SUI) ao4 6a1M ... -'"1Ia (lMI). b, 

""7tH tba' 1IlclcU.e of N,l. the opu.. u.. of 

planUDa 1'1.. ill Cr1.... _ I 11Qd '.ora.l. 
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sip1tlcant17 by 15th August planting, wbich gave 

0011 48.7$ ot that obta.1ne~ b1 30th June. progre.~1ve 

significant decreases were obsened as the, planting 

4ates were del&J8d. 15th September gave the lowest 

,rain yield ot 1162 kg/ba Vh1cb was less tllan one-third 

( 30.2~) ot the y1eld obtained 1n 30th June planting. 

tis agrees with the observations made by Basak an4 

Jel_. (1969)" !hey reported progress1_ decrease 1n 

grain 71e14 in a trial w1 tb. tive dates from m1d-~ 

to mid-september and the averaa. crain y1eld from 

m14-September planting was onl1 one-tb1rd ot that tl'OIl 

1Il14-J'U.lJ' plo.nt1nc. 

A cursory analp18 ot the numbeZ' ett.cti .... 

tUlers per cluap t vb.1ch 18 one of the most important 

71814 attributes. woUld show that 15th lull plant1D& 

produced alsa1tlcantl1 b1gb1st number ot.tteetlv. 

tUlera per cl\llp(6.6). flUv mabel's were h1gbv 

__ the JUne aD4 My plant1np, progresalvel7 

4eueaaed w1th sucoess1.,. plaD:t1D&. 8ahU an4 LeDka(l96G) 

bad s1mUar t1ll411l1~. bT npor\8" that 8&1'17 JUly 

plantlDa 1n4uoe4 more D.wber ot eu-beu1n& tiUers. 

Other ,1e14 attl-lbUtea such as lcath ot 

paD.101e ma .... r ot terW. cra.1na per paD10le &D4 

1,000 crain vel&bt vere alllO .ais.a vi tb 30th JuDe. 

Pl'Ope •• 1velJ' ... <me. with the MVan0em8nt or date. 

Of plutlac and w~ .lJdll1ll wi. th lath s.pt_bQ plaatlna. 



.30tb JurlO aDd luly plaDt1ngs were at par, with reapect 

'to tb,e ~bov. cbaraote~8. In an expenm.t vi th two 

.}lantiug dates 1n JulT, Relwanl(l.963) reported. that 

15th July planUDc produoeJ. crute 18Q&th ot '»aD1ole 

aM 20th July tavouzre4 the fOl'matiaD of &nater maber 

of fox-tU. 8,1keleto and lI~re_l&b.t of cra.1n par 

pan1Clo. 

b d1f!oran'~e3 1D. 7leld ~ 1~ ::.ttr1butea 

so obSG:r-M4 ..,. be aGc.rlbed to the dlrtercnt1al 

UAUo~WJ.tl~u in ~wtb h\lblt of the crop 41.U.'1Da 

c!Utersnt plaatiDa t1lle, 1. e. under "ar14Ki 00Dd1 t10Dl 

of ~9JIl;erattU'O an4 '11~t bourse %he SU!Dr.1atlon ot 

taaaperature aDd 11&ht hour. in 30th J'\1M plaDUD& vere 

3·»8 °c and 1361 boUra ot I\IDIIbjao ~.upectlftl1'. m.·· 
, ..... tun S'tIDlIIolltlon 4 .... aae4 vi th the a4VaDe_.' 
of plaAtiDC 4&to aDA 4001'8" 1ft 4q 1011lth. ~~e II&J' 

be - _=1be4 to thtl (leoN ... 1D. J1e14 8D\ 1t. attn_tea. 

A:h. x.a_ (1987> allO baA ainaU.,. op1ld.on that 10v 1'1 .. 

pelA. an the reaultan'C o~ low tetapGl'tlt._. It 1. 

th .. to~, nec •• sa17 that in 0I'de~ to obtuJA h1&be.' 
pe14 plUltSllc date eheUlc1 be ...... ,.. tAe 1".8t 

clq as !J08d1:ale tor Jd::t.az'lf ( ~. l.88&). 

2M ~t bot_fit "'be~ al¥l area ot 

leawa Vh10h contrllMlt;e to tbe p ......... 'loa or et.,..". 



aDd tbe straw 71e1d were raaxill1ll 111 ttl 30th lune 

planUnS. by rema1na4 at fairl,. blgher levels with 

.Plant1nga in 16th lt11J' and 30th JUl.,. aD1 progresslve17 

deonased there after, till attatDed m1n1Dl1& .l.eva1 

with 15th $eptember plant1n&. II' 881'17 plaDtinss, 

due to the 4 .. elopaent ot taller plants and moro 

1eo.v88 the straw. p'ain rat10 also ~~]la:1.ne4 at higlwr 

level ( A4aU 1940 l. 

Spao1nc 18 tile alOst iapol'taDt &proDCll1c 

practice 1ntluenc1ng the 71e14 ill riC. (Baad.ah' 193'1). 

aat 1r.L the present 1nv8stlgatlCIID., both tile spaoiD,a 

( 15 x 10 CD aDd 20 x 10 em) coUld not 1Df'luen~ 

slsnttlcant ohan&. with nepect to 71e14 of ;raiD, 

st,..", .... pt.t1.,. Characters aD4 otblr J'lelc1 attrlbUte.~ 

_r,olO .. r .paolDl ( 15 x 10 -) saw ,.spectlftl7' 

• aD4 3.4$ utra graiD aDd .traw 71814 0'" "lcler 

( 20 X 10 GIl). fb1a o.Jnftma tile o_nations •• 

, ..". '.obbaDl A ... ,(1911) SiD& aDd aiDe (l9I2). 

D1'Ua1ag ~1J!1s. a-
lba paiD 71e14 hCNded a1p1tiCuDUJ' 

wltal auooesdw inoN ... in lew1a of tertill .. tlOll 

tap" to La ( 110 q It eo lei 'aOa aD4 80 q y/ha). 
La pftMiu_4 u. ...... peld o~ 1668 q &raSA ~.r 

J&eo~. fboQab. J'le14 attrlbutinC Gharact." ,.,.. 



observed with respeot to affective tillers, lqth 

of paD1c1e. nllIlber ot fertile gra1n8 per pan1cle, 

1,000 gra1D weight and deCreu.80 1n percentage or graiq. 

sttr1l1t1 up to La- 1ti ( 200-100-100) law significantly 

lover yield thaD La and was Just the sume aa La(120-e0-e0>. 

~" was increase in cra1n ateI'm ty and deorease 111 

otber 71814 attrl'bltes. this sb0w8 that an appllcat1cm 

of 3.60 k& _. 80 k8 PaOa aDd 80 kg ¥ per bectare .. 8111 

to be tbe b.at comb1Dat1on tor getta, a higher pell 

w1th lR-B. a.11ar obserYatlons. vue aaa4 • .." Padh1 

aDd lUabra (l968). 1!1ey reLlOrted tat faiObUDS Jlatl .... 1, 

produced hlp_at yield with l.6O "'I B/ha under BbUbaDlIIWU' 

OOD41tloa. Frora Pa447 breed1ng .tat1on Co1mbaton. 

SJ.'1n1VUaJlU .... (l968) ha •• al80 "ported that a 

tertU1zer sOhedUle of 160 kc ./bat OYez' a basal 

u._:JiDa of 50 lee 'sPs anA so kI 1fP/ba OaD be 

noo:unelXl. tor 1&.8, t~ •• -l. Ul4 tat un-3 tor loU. 

, of "'.1'&1. tHUll',. 

A oon •• p0D4iD& b1p,e., _traY 71e14 Of am 
kI/Aa was obs_"*, with La ( 1IO-8o.ec)) .. lDoaae of 

cn1a. With f'l.etber 1I1or .... in 1ewl Up to ~(aoo-1QO.100). 

\M. au_ 1U1d 4 ... a_c1 .1cn1tlo_tl7. SlIIllu obeenationa 

we" .... bJ' 1.eDka (1981), tIbo. o\tta1ned in ..... 'Uav 

71&L4 of dV&l't 1aI'., aa4 po1Ml .... l.t1e. v1 til laonaael 

1.,.1. of Ditl'Opn up to lSO kll/ba. lacre ... in .t~. 



)'1e1d with the higher lowls of fertilization IIl8l' 

be attrlbUte4 to tbe increase in v.cetatlve character. 

such as bei&bt ot plants, total number ot tUlere per 

clump and tbe leat area. the 111gb amo~t ot D1 tro,en 

in tbe loval 1nduoed vegetative growth arid excess 

application resulted 1n 1uxurlaaoe Vh1ch vas "fleeted 

in increased yield ot straw ( Yaaaac1e, 1953, Dlgar,19S8 

aDd aboa., 1963). 

1D"[ac~$QPI· 

neUe with &1 ( 1& It 10 CD) a114 Ba(ao x 10 caa) 

wen 1dentical. WIler 30th J'une plant1na, but with tbt 

adYaD.0em8nt ot pl811tiDg tille, clo ... spao1Dc ot 15 Jt 10 em 

,aYe h1gber 71.14 over v14er. 1211, cantiNa tbe earUtaat 

repons of l)1D.c and. Slue (1962), wbo, obae"" that 111 

earlJ plantiD& 01' lUD8 16t1lt .paolnga .uab .. ,"xl-, 
9"" ~ 18"x1a- save identical 118148 aDd w1th the 

a4't'aDCament ot tranaplaAt1na clo8er apaoJAa beeaM aoft 

beMtlo1a1 aDd a.senUal • .Ram1ab (1931) alto op1De4 

, Ua' if pl_tt.nc 1s "lapel unavoidabl7 \h. onl, ..,.,. 
of oounteract1n1 tba .111 ettecta ot later .... an 

18 to plant the ... cllSoa' oloaer. 

At a puUculU lenl of twtWaatlOA, unde, 

1)1 aDd Da tlw 71e148 Wl'8 14eo.t1oal. aDd DO '1p1f10aDt 

41tt.enoe. ooUld allO be ob'.l"Ye4 between tbe lweI. 

1ft ... Uer plant1np. t_ ,,181e1. 4eO" ••• 4 lft4 .... lr ' 



o 

with tile advanceuent ot plantlDg 4ate. Ll ( 80-40-4.0) 

was tw the tbNe Umes eff1cient With earl1er plant1nca 

of luno aDd JalJ', than the ld.pe levels in late planUngs 

of August and September. A h18har dose of 160 kg II. . . 

SO k& PaOs aDd 80 kg KrfJ/ba (La> gave about 14) h1gbar. 

1ield over 80 kg B~ 40 k8 PsPS aDd 40 kC ~/bA (LJ.) 

with late p18l1.tlng of September 15th. 1'h18 1a in 

coDf1N1ty with the obsenatl.,AS maile by Sahu. and I.eDka(lJ66) • 

. Vbo oplll8d that heavy r.Janur1q ot lat. planted orop 18 

neceas&l7 to obtain a ,004 yield. SiDa aDd SiDS (l9G) 

also N;All'te4 tbat w1 ttl tile advanoement. or plant1Da 

a __ OIl the ettect. ot nitrogen on rice yle14 !ncna,," , . 

~ar •• sivell'. 

/ All applioation ot 160 Jca N, 80 k& PSJPS 

J.. 80 kg Kr/J/ba Vi. tb closer spacdDs ot 15 x 10 all 

proaoe4 2706 k& ot crain pel' heotue. Thou&b DO 

sqJd.ticunt 4ltferenoe. o;.>ul4 be ob.erYe4 with the 

1ntvaotlona, yet, closer .,ao1Da (11) witb lower 

. levels of Ll u4 La laft 1481ltlOa1 )'i.el'. vi th v14e:r 

81»'" AI ( sa) UDder hi&her le.18 ot La aDd .La re'pMtl'ftlJ'. 

ibis 81M •• Vltih the "_:1II8Dlat1<8 of Kat .. (1960), 

vbo, 1'8"!O'MD4.' Glo .. 1' apaoJDI in JapaD Avlna the war 

pu. to m .. ' t.be t."tW ... 8hortase. All appllcaUOll 

tit 800 k& It 100 q PfIJ. abel 100 q &JP/ba With oloe • 

• p&01", ( lao x ]..0 GI> _cU." &treo", tbe ,.:'14 aD4 

bSp.. 11-14 ... obtat.ne4 V1th v14er ""'8, (80 X 10 .),. "' 
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This ob;.;el'Vu.t1on 1s 1n l1new1th that ot Sing aDd S1nc(1962). 

tbey touad that 1n case ot hea'V'y manuring closer apac1n& 

proved to be the wrost. lbe dectease in yield w1th the 

heavy fert1l1zation mq be due to heavy vegetative 

growth 1.0. highest inCrease in height and leaf &l'ea 

wMob bad the sbad1ng eftect, affecting pbOtosynthet1c 

activities, there by decreasing ~ length ot paD1cle. 

number of fertile gre.1ns, and increasing the percent.ap 

ot stor1l1ty 1n graS.ns. 

Plant11l1 111 15th Jul.1 With a spao1ng ot 

15 x 10 011 aDd aD applioation of' 160 kg U t 80 Ie PfiJa 

aD4 80 It, KI;iJ/bA lave tb.o .ax1ra\a crain 71eld of 4260 kaIha. 
wlUCh seems to be the, b .. t cOIIbiDatlon tor ,ett1n& the 

bJ.gbest 11-14 w1 til 1B-8. 11118 vas tollovec1 b1 Dl~ 

aD4 D1S1La. This oba.nation ocmtlras the earlier 

t1DdW. ma4. 07 ( ADoDllloua, 19M), vh10h "wated. 
that when to. OI'OP waa plaDted earq or .. t the noraal 

t1aa 010.81' or •• cU._ 8paoiDl &a" the beat re'.JODIe to 

. nitrogen an4 pho.pborua. -, •. 
"'1, plaatlnl ot JUDe 30th IA'" tb.e 

lUsheet net iJrotl t ot 14.31 npe.. per MOtu., wAlch 

vaa .ra4uaUy ftuuoed vi \b the M.YtIDOe.;tea' of plaAtlDc 

.. "aa lJai ted. .. tbe plaDUna 1D 11th -IU', lIbiab 

•• 11." to be the or1t1oa1 period. of tl'MU.Pl&tlnc m.a. 
~I' pleDttDa. Sr.t.caurre4 101. V1 U1 ,toMtrloa1 

Jrolr ....... the cl1tteren.oa bet ... .nu. aa4 M,J-



pl~t1Dg w~s nogl.lg1blo and JUne plantiDggave 0Dl1 

twent, three paiSe h1gber net profit per rupee 

invested. 7h1s shoWS that though hlgher )'18148 _18 

obta1ne4 with J'UQe planting. J8t, the.opt1Dl.um t1llle tQr 

planting IR-a 11es between 30th June to 15th lul,.. 
fld.s corroborates tho earlier t1n41ngs of HalUk and 

Beber&.. (l966) aM sahu and LeDka (1966), un4er 01'1 ... 

COQdl1;1on. 

Hl&best net profit ( .. 666.00) aDCl pl"Otlt 

( 11.70) per rup .. 1nVeate4 nth an appl1co.tion of lowst 

.lovell. e. 80 lea Nt 40 kg PaDs aD1 40 kg "till hi. and. the 

p!'Otlt8 4eorea18d v1th the lnaeu1D& levele, Wlich 

show . as .ooDOal1cs 1s COIlcU'J*i, the appropriate do .. 

tor m.a 11 80 kg Nt 40 kl PfI)a aDd 40 kg x,,;p/ba to 

get the mu.1ana economio "tum. !b1s &PM. With 

tbe preuoua ~at1on of HalIapatn (1969). Be 

.. oo __ D4e4 so- 100 kl I/ha 4uriDc tile IbIrU. .. aaon 

tor h1&h 11e141111 vu14aU •• ot ... oe. 

~boUIb plaAUAc in 30th l\ute with aD ap~l1oatlQQ 
• 

of dO k& J(, 40 q PsPa and 4.0 Icl IsP/bII. laW tbe h1p.at 

Mt vrotlt ( II 16'7.00) _ profit ( 11 1.13) per l'Upee 

invette4 Y.'. plaAtlDc v1tJUn aotb JuDe to 30tb JUlT. 
caw .01'. 01' 1 •••• 1.11a~ pJIOfit. 1I'r •• peeu,. of 

U. leftl.(Ll~ La or Ita>, .'1II1tb laM plaDt1Dc of 

Auaut, pJlOfi'. 1DonaIe4 v:l.t.b \he 1ewu .ad M •• , 



vas V1 th .. Bence, plant1ng 111 AUgust 15th with heavier 

application of tertUlzer of 160 kg B. 80 k& PIPs and 
V_ft.J~o.. SO k& ""'S!}II,,14a7 be reco:.1lDendecl to obtain maqf,nally 

higber net profS, t. 

Planting 1n 30th June, w1th closer spac1Dc 

( 16 x 10 em) aa1 at lower level ot fel'tS.ll.at1oJl(~) 

gaw the hlgbeat nat profit of Bs. 1114/- per hectde 

tollowc1 bT planting 1n 15th JUDe, with closei' sPac1a.c(S1) 

lD cCIDb1Datlon, wi,tIl higher lo'ftl. ot f'erUl1aat1tD( Io) aad 

vJ4e.r spac1Dg v1 th lower level of tertUlzation (1.1> 

wb10h am .unted to net profits of rupees 11»1 aAC11633 

per heeWe NSpect1vely., It plaatinc 1s del.,._ beyoat 

16th Aupst a closer apao1ng with h1gber 1.wJ. of 

fortl1iaatlon(La> is a4vocatec1. Att.ar MaSUs, 16th, 

oloa. ap&Oiq with l.a) kc Ht' 60 k& 'aGS aa4 S) q ¥/ba 

§RId, "r\ilaiLSl· 
b 101t1&1 pH ot 8011 vas 6.6. A. aeu-al 

4eon_ ill pi Vall obsel'Yed 4u.e to fertiUsation. It 

'""aNd PaAuallr w1~ 8ubIJ.q .... ' h1che1'level ot 

t •• tW .. t1oa aDd 11&8 tba loWat or 4.4, with aD 

applloatloa of 200 k& It 100 IlC ¥I aD4 100 kc laO 
pa~ -otan.~ 4e..... in pH..,. be 4_ to tbe , 
801410 reaoU_ ot tale t .. tl11Mn appUt4. fbi • 

....... With til. ob .. natioos .... '" IarwG(198). 



vbo, atter uam1n1ng the results trom 41ffel'ent places, 

reported that manures and tertUlzers decrease pH 

of tile noll. 

arllor plantings in the oontb of June and 
. 

July showed 0. hip rate ot carboA content over the 

1n1tial ( 0.66), WbU., it <leereaa_ with the delaJ'84 

plant1n&s. This ~ be clue to the srowtb ot longer root.. 

and. 61gn.1t1o.:mtl7 wh1ch mlght haft contributed to increased 

carbon contmt ot the soU. W1th the hight4t levels ot . 
tertll1&at1on the 'percentace of orsaDle cal'bon 1n the 

8011 c11d not Obane. tlpprec1ab1y( Russel, 1940). 

!he total. n1 tl'Ogen, av"Uable pboapbate 0.4 

potaab content ot the sol1, ~ observed atter harVest 

of the crop, weN low w1th tb.e earU.. plantlnp ot lU.A 

anA JulJ. l'b1o mq be due to 1Qonaa. raaa.al ot ·lIlOre 

nutl':LeDta throUgh crop'. b re'Y8"" 18 uue tor t!w 

late plontlD88 of AUgUa' and Sept_ber. 1IhJ.ch ahon4 

b1g.b- content ot the above nutrient •• 

Low ley818 showed low" ras14ua1. nutrient 

oontant. vb.Ue higher oontents of It p. and ~ were 

.en with SUb"qUIIllt higher leyel. ot terUUaat1on. 

!hi' ., bo 4\l(.t to the residual. a4de4 nutJllQtI, in 

t.bI tON of inOJ.'e ... 4 1..,.18. thl8 asree. 'Vlt h the 

ob_rt"at1OU u4e • hili as. "'(lHO). Vbo. "po .... 

• at the n1tlO&_ d pboapbate cont.tDt 4eo11n.eJ. ill 

obIok plot. tb .. __ ... 4 plota. Dae nutr1eat oontent of 



the soll rema1Ded in an equal leVel with the U1t1a1 

status at 80 kg It/ha (L].) and at 80 kg both ot PaOs 
and ~ per becta.re (La) with respect to nitrogen, 

phosphate and iJOtash respectively. ibis &1 ... es QD. 

WlcatloD that a combination of' 80 kg If, 80 kg Pi'a 
Md 80 kg KfP Iba mqbe .t;he opt1mlll dose tor ta-a 

to ma1nta1n tba soU f_tUlt,. at a spec1fied level 

withoUt aIl1 depletion UDder, BbubaJMtswar, CODd.1Uon. 

Closer spaolnc removed oomparativeq 

hlper amounts of nutr1enta than the v14v wh1ch m. 

be att.r1butecl to tbe production of 110ft ;rain and 

straY 'With the tomer. 

LJi 
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DIe results of the aper1Dlent entitled It studies· 

011 Manur1al. nqu1renent of pa4ci,. l.W 1D. relation to 

spaolDg UD1er different datee of plaDtSna.· ba". been 

sum;,ar1sed aDd the ~ent t1D41nas are as toUows a-

1). 1he best time for trunsplant1D& Ia.a is 3OthlUDe, 

9~o.1ns bighest plant haight, total IlWlber ot tUler. 

per clUllP, leaf area, length ot paD!ole. Dumber ot 

fertile gJ:aIDe per paDlcle, 1,000 Il'ain w1ght NS~"1ng 

1u. lIlada\D 11814 ot graiD. and straw. 

,8).. Uut op~ t1lle tor transpl.anUDs m-s. vas found 

to be JuDe 30th to July 15th. !be yie14 vas redUced 

'by one-1'OUX'tb vlth 30th Jul7, bal.t with 15tb AUlUst 
\ ' 

aDA with 30tb AUlUSt and sept __ 15th it vas 0Dly 

OJ»-tbird ot 30th It.aDa. 

3). to ,.t b.1pr 11&14, a taDge~at\U"e GUlDat1cm of 

3600°0 w11ib about 700 boua ot ~1Q8b1De 18 tbe 

opti1aUl for Idw:it. 

• 

4). 10 ;;d..lDUloant 41ftereD08 either 1u plat obaI'aoterl 

OW, in y1e14. wre obeened due to 'paolAg. 

6) •. Wi·tIl the !nO" __ 1IL f.rtus.'F l_.la, r1el4 

iDCI'-- aD4 IIUillla ardn ,.W4 of s&ee9 kalba 
v .. ob'-1M4 v1tb 160 q I~ 80 Jrc 'fIJ. aD4 80 q J.#iba. 
A tvtber .ueoa_- a muGU_ in 7lelcl. 
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6). EarUer plantings of June aIld Jul7 w1th 80 kg B, 

40 kC Pila ao4 40 kg ~ ha (1.1 ) pl'Owci to be two to 

tUM time S officient OWl' higher lewls ( La or La) 
in late plant1Dgs at AlllU8t aD4 S8ptelllbe. 

7). With the c1ela7ed p18llt1D&s, ·appllc-~\tlon ot b1ghel' 

level ot tertWzer ( La ) vaa essential to pt a good 

"lelA. 
8). Pl.anting in 15th JulJ' with a spac1na of 15 x 10 -

and aD application or 160 kc N, 80 kg PsOS aJJ4 80 Jcc 

YtlJPI - lave ~e Mpst 71e14 of 4250 kC &raiD vital 

tile corrs.poa'lSDg bighest 8th" 11ca1.4 ot S428 ka per 

beetlAN.· 

9). Sal'lT plantiDs pw blgher net· prof'i\ aa4 p~lt 

per ~peI ~.stel_ 

10). 15th AUlUt vas tOUDd to be the or1Uoal p.104 

to~ pl.ant1D& m-&. Funher 4elq iD.ouI7e4 10.'. 
lla)·. Jaltq plant1ncl Wltb1D 30tb hDe to 3>tb lull' 
,ave IIOreor 1 •• s aSa1lar plOtlw 1ST_peotl_ ot 

tbe ].e ..... ( ~. 'R 01' 19). 
lD). La_ planUDc ot Auaut 1.1~. Iaft blab- net 

profl t w1th hi'" leftl C)f tel'tW .. UOD. ( • ). 

11&>. Bal'u.. pluUq of 30th laDe with 010" 

"''''''1. ( 16 .s 10 em) UII'ler lowa' 1.,.1 of 80 k& -, 

40 k& faoS aid 40 Icc x,p I ..... sa. tbe bicMI' -, 

ilnfi' of ...... 1'/74. peat beotan. 
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Under Bhubanesw4 eond1t1ons. pl.ant1ng 

w1tb:1n 30th June to 15th July with c.loser spac1ng 

of 15 x 10 aa aDd an application of 160 k& H. SO kg 

'gOS and 80 kg ¥/ba mq be NCO luoeDded tor tbl 

h18be pl'Oductlon at sra1n aDd straw but fran the 

Gcunom10 point of view, ap;>Uoatiotl ot SO k& Nt 

40 ki PaOs .w.d 40 kg y/ba 18 ~".4. lor 

b1r,hOr u.r.1Dal. profit, law plan\1Ag of: August 15th, 

MCOJlJ1&tes Qll application of 160 k& li, 80 kC PaOs 

and 30 kg EaO/ba and tul'ther 1lJ.Oft .... in lfNCtls ot 
:'el-tU1nat101l or 4~ 1Il plalltiDa iDOQl"a 10S8. 
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APRlrA&x 

QQu .2t smJ,~t=itJ:ittifAllo.a&Dg ~}l4dX ',Hila 

fwl!aiLllii ::,=L~~JA'~:~ ::1 -.: ::. : :. 
A. kH£! 
1. Pl'GparaUCI1 of llursG17 

2. Labour charg •• 

3. ~-e41n& 

4. (bet ot He4. 

5. COlt ot tez-tills.!'1 

6. Ugrootinb .. .,,110;­

B. 1"2, tJ.l1.f~ 
1. .Lan4 pre' .... tlon. . 

8. For a!)pUca\lOD of 
l'an.U1&.a. 

1 ploUaIl 5.60 

e mal. laboUNn 16.00 

4 1'-.1.. .. SAOO 
6 t_c1o " 12.00 

50 1..0. 29.00 

ChA.i· Ii' as ft 15-00 
a il2&& 11.00 
KI' • 10 Ii 6.00 

15 pl.ou&b:a 90.00 

a. BolAUng npe 10 107 J.abourers 15.00 

... %ftupl.au1DC 40 teaale labourer. 30.00 

I. \..iftdSQI &Dl WpQeQ8ln& 30 t-.l. la • ..1I'81'. 60.00 

10 Woe l~~. 85.00 

o. UADlIJcIrM IDA walMlar. 
1. 1lU'W.,Sna. ao 1-.1. labo\tNn 80.00 

Ie BwMlllnr: aM eanylq 

a. thnahlq 

80.00 
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hrtWZo;- 'i.-£iifi}' .L<U~~'. I t i Cost 'ot- . I-total 
level. i C.A.N. r~U).r-rpott5hlrotall cultlvat1on.icost of 

1 I 1 I I exclu41nc lcu1tlva. 
1 1 I 1 1 tertlUzer It10D. 

• , J J I 1.. . u t·... I 9511'. ____ 1 ..... "' ..... _ 

1..1-80-40-40 192.00 115.00 40.00 341.00 600.00 til 941.00 

La-12o-00-e0 288.00 1'12.00 61.00 521~OO 800.00 i:Jl.l2l.00 

La-160-80-80 384.00 229.00 80.00 693.00 600.00 f.3l293.00 

"'4-000-100-100 
480.00 286.00 100.00 166.00 600.00 8sl465.00 

.-.............. I. T I. - ..... ____ • .._. _t ._.~ ••• " • -; ... ......- -__ I * ___ 1 _,_., 

Oo~t ot cultlv~tlon O&loulate4 on tbe ba81s ot 
tollov1ng rate •• 

(1) 0. plough ( V01"k1ng hO\1r. 8/dq) 

(U) ODII Hale l~bourer p. 4a7 
(111) One haalA ltl~.J" por 4q 

(;1v) One· 307 labourer PO'- c1q. 

(v) 1 q,ulJlLal pad.,.., 

(Yl)B1r. ohariG of OllO cart p. 4q 

· (nl) a.A..' 00)1 fI) par qu1Dta1 

(Y111)lu.per pbosphate pe qulntal 

(Ix) Kurlat, or Po-'uh ,pcu." quintal 

(x). Oo.t or a..4rox 20 L.e pc Ut" 
(xi) Co.t of "011401 pc 11tn_ 

_ , T J. 

= * 6.50 

a II 2.ij() 

... Ba 2.00 

• II 1.60 

.11 58.00 

• II 8.00 

-It 48.00 

• II 46.00 

• II 60.00 

• .. 1O.(x) 

• II 60.40 
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_R'·&I 
Maan He1gbt ( in ca> at hanost as affected by 41ft.rent 
treat:.uets. . 

(a) Dates ot planting x levels of tertUUatloa. 
_ b ••. T I I ., • 13 n n. 
'£!'aatments. I Ii 

I I 

I La i 
-' I L. I r Ke-:-s • & •• s 

63.266.2 67.8 6J.l 
61.0 63.4 62.4 BS.2 
60.4 60.6 62.4 61.9 
48.1 47.SJ SO.S 50.0 
43.8 46.6 43.5 46.8 
36.7 36.1 35.6 35.9 
82.a 53.6 53.6 54.3 

a.BIa .t tor(l) Levels at ... date • 1.15 
(l1)Datea at a •• 1. •• 1 • 1.14 

(b) Datea of plaa.t1Dg. x apao1nc x levels ot t.tUlaaUoll 

1>1&1 

Dl8a 
DaSl 

¥it 
»,pl 
¥a 
D.'l 
».fh 
Dell 

D.8a 
Pell 
» ... 

60.8 63.9 69.6 

65.7 88.8 66.0 

62.2 62.4 68.9 

59.9 ~4 62.0 

81.5 60.0 82.2 

59.3 81.2 82.1 
46.0 46.8 49.8 

so.a 48.1 51.3 

43.8 46.2 46,4 

43.8 47.1 41.7 as., aB.I aa.o 
38.6 31.1 38.0 

85.7 

66.6 

M.1 
65.1 
62.9 

61.0 

60.8 

49.3 

48.7 
48.0 

33" 
38.1 

.... 11.8 63.1 as._ 66.3 

s. .. : t. 
(1) LeWl. at. ._ Dl.8 • 1 •• 
(tllDatea at ••• SlL _._ 
( ) lIpati ... t ••• D.I.L • 1.8) 

65.0 

GI.7 
63.0 

~.O 

61.6 

81.0 

48.3 

48.e 
48~2 

41.1 

34.' 

3'/.' 
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( ~ Mean leal area ( in sq. em) at' 60th dq, as affected by 
d1fterent trca_Dts. 

, (a) Dates of plant1Dg x levels of tort1l1aation. 

4 • I- I - I-L~' I ii I ~IKe_. 
j 

1'I'eatrneotS. ~ 
I 4t 1 -' - , I ~ 1 .. I I .--1 I 

~ 46.7 46.7 50.8 50.0 a.s 
38.9 39.9 40.6 4111.7 41.0 

~3 42~a 39.2 41.9 41.1 ·41.8 

S 34.4 34.1 38.8 46.5 38.3 
30.8 30.6 33.1 38.2 MeG 
26.4 21.4 ~.1 28.1 28.8 

Ha. 3G.S :11.4 39.6 41.3 

S •• ~" Z ~1) »ate. at SaM level = 2.80 
. . l1)LeYell at s_a date • 2.03 . . (») Dates of plaDUDi s .Pac1D I s level. of 

tert1:UaatlOD. \. 

~~t.n~~~.]:: ::~: :: :I:~::: ~ ~ 
»181 .w. .a. Jao} I;;r 
DJ.". 48.3 48.2 51.0 49.2 48.1 

¥1 39.4- 31.3 4l.. 44.1 4IJ.7 

.¥a 38.6 42.8 39.a 4.4.0 a.l 
JaIl 46.6 3'/.6 44.6 4&.2 43.8 

Dala 37.- 40.7 39.1 31.0 38 •• 

¥1 36.1 36.1 31.3 38.a :11.0 , , 

33.7 39 •• » ... 40.8 49.e ,38.1 

Dell 30.1 33 .1 33.i 31.0 33 •• 

I)." 31.1 ~.? • .f- aG.4 31 •• 

D,si 28.1 28.1 a.1 30 •• 27.3 

.... 17.' 88.7 36.t 26.0 30.1 

.... M.I 31." 38.' .u.,3 
...~to. tl ) Ll9all .t .... D X 8 • 1.10 

11)11 ••• t,._ a x It • a.4O 
(111).,aeSDI ., a_ D 1 L "1.10 

-
,-

: :::-.~ 



-Xf-

Yield of stJ.'aw ( in kg/ha) as atf'ectecl by d1t~eront 
1nteract1..as • 

. { (a) Date of planting x spac1ng. 

s 
a!' 

·KiaD. Z 

L1 

La 
La 

'" Ham Z 

IS . 1 . .. 

4533 4.735 4332 
4788 4229 3936 
4660 4732 4734 

3060 2512 1761 34B8 
2702 2232 18&0 3378 
2881 2378 180& 

·S.1m. : tor (1) Dates at lame 1,_olDg • 661 
(11)Spao1Dge at same date • 484 

(b) Date of plant1D& 2t levels of tertU1aatlon. 

4A{}// 4.668 3836 2560 lV/1 1746 320. 
4116 4S63 4a48 2503 2503 l~ 33&7 

4721 6008 .wM 33'1& 2678 PJ»'/ . 37fl'/ 

4.717 4718 3957 3088 2330 1148 3U8 

4680 4132 4lH 2881 2372 180& 

S.BIIl Z tor (1) I.e ... 1. at ••• 4a.te liS ate 
(U)Date.at ... lAm • 3lA. 

(e) Spao1D& x l_e1a of f.'ilt.aU .. 

3272 aMI 3788 3WS 

3133 3870 3eeI 3W/ 
3202 3361 37ZI M36 

a: ... + tOI" ~ 

(1) ""1 •• , ••• 'paoiaa • lAD 
(il)tApaolap at ... lftel- 1M 



. . 

, 

D1°1 

Dl 8a 

¥l 
Dft 
¥1 
DaSa 
¥1 
P4Sa 
Dell 

DSSa 

De8l. 
Dala 

"all 

-x.vi-

(4) Dates of ,>lun~lD& It apac1q x 18'9818 o~ 
terU1SzatloAt 

4389 

4465 

43B9 

493S 

3921 

3700 

27''12 

2360 

23lO 

1G4& 

1848 

lM15 

3202 

4851 

4582 

48()6 

4213 • 4620 

&1'10 4936 

4S28 4820 

4S82 4817 

~ 4389 

4465 3&a5 

3696 3118 

3085 3055 

sma 23lO 

2586 2350 

S018 1611 

21l1i 1880 

:nsn aI36 

4S33 

4188 

4738 

4729 

4331 

aa39 

3OGO 

2102 
25l,a 

'232 

1781 

l850 

s.aa ! tor i1) Lwel.. at ... D X 8JI 313. 
U)Date. a'.... a XL ..... 
W) Spada,s at '&.11. D J. ~ 383 

t. He_ JUl.,. of ett eo tl ,. Wlera .. -,t.ote4 '" 
'4urerent, We ..... , •• 

P.M. ot plaDtSAa x lewl. of , .. '111 .. *1oa. 

8.a 6.2 1.0 1.0 I._ 
e.? •• a •• 8 6.6 t.a 
5.8 6.6 6.1 6.1 .~a 
4.. 6.3 _.. <&.8 1.4 
•• 0 '.3 •• 7 4~ 4.3 
4.1 4.a 4.1 3.8 4.1 a.o 8.1 I.a a.a 6,1 
a ... :(1) Va •• a\ I •• 1a1l1 II 1.10 

(11) I.eftl. at •• _ elate • 1.13 
-oaaoo. 


